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DI SCLAI MER

Recovery plans delineate reasonabl e actions believed necessary
to recover and/or protect |isted species. Plans are published
by the Environnent Canada in Canada and by the U S. Fish and
Wldlife Service in the United States, sonetines prepared with
t he assi stance of recovery teams, contractors, State or

Provi nci al Agencies, and others. (bjectives will be attained
and any necessary funds nmade avail abl e subject to budgetary
constraints affecting the parties involved, as well as the need
to address other priorities. Recovery plans do not necessarily
represent the views nor the official position or approval of any
i ndi vidual s or agencies involved in the plan formnul ati on, other
t han Envi ronnment Canada and United States Fish and Wldlife
Service. They represent the official position of the agencies
menti oned only after they have been signed as approved by
appropri ate personnel and posted on the public registry.
Approved recovery plans are subject to nodification as dictated
by new findings, changes in species status, and the conpletion
of recovery actions.

LI TERATURE ClI TATI ON
The Literature Citation should read as fol | ows:

Canadi an Wldlife Service and U.S. Fish and Wldlife Service.

2005. Draft International recovery plan for the whooping crane.
Otawa: Recovery of Nationally Endangered WIldlife (RENEW, and
US. Fish and Wlidlife Service, Al buquerque, New Mexico. 196pp.

In the U S., copies may be obtained on |ine:
http://ecos. fws. gov/recovery_ plan/pdf files/

I n Canada additional copies may be obtained from
Recovery Secretari at

c/o Canadian Wldlife Service

4'" Fl oor PVYM 351 Joseph Bl vd

Hul I, QC K1A OH3

Tel : 1-819-953-1410

On Line:
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PREFACE

The Whoopi ng Crane Recovery Plan (Plan) was prepared under the
authorities of the U S. Endangered Species Act of 1973, as
anended, the Canada WIldlife Act of 1974 and the Canadi an
Species at Risk Act of 2003. Decision-nmakers are provided wth
an orderly set of events that, if carried to successful
conpletion, will change the status of this species fromthe
Endangered to the Threatened |l evel. The Plan describes
managenment and research actions that are underway and proposes
addi tional actions needed to assure the recovery of the whooping
crane. Funding levels and tinme schedul es are estimated, and
priorities set for each managenment and research action. This
revi sion of the Wooping Crane Recovery Pl an describes recovery
actions and costs required for the birds and habitat in both
Canada and the United States. Part | covers basic biology of

t he species, historical and present distribution, habitat

requi renents, nunbers and rate of growth, biological factors
[imting the popul ation, human threats, protective actions, and
information needs. Part Il states the recovery goals and a
step-down outline of specific actions needed for recovery. Part
1l provides an inplenmentation schedule for recovery and contact
information. The appendi ces cover recovery actions already
conpl eted or currently underway.

The recovery program for the whooping crane is an excell ent
exanpl e of international cooperation to save a speci es.
Cooperative recovery actions of the 2 nations are outlined in a
“Menor andum of Under standi ng On the Conservation of the Wooping
Crane” approved in 1990 and updated at 5-year intervals.

Devel opnent of this Recovery Plan by a joint Canada/U. S.
Recovery Team i s appropriate because conservati on and nmanagement
of the species in both countries is essential to the whooping
crane’ s recovery.

Because it is an international docunent, the Plan has a unique
format to satisfy the requirenments of both Canada and the United
States. This plan is |engthy because of the trenmendous interest
in the whooping crane, the |arge anount of know edge al ready
gained, and all the recovery actions that have already occurred
and are needed.
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EXECUTI VE SUMVARY

Current Status and Distribution: In the United States, the
whoopi ng crane (G us anericana) was |listed as Threatened with
Extinction in 1967 and Endangered in 1970 — both listings were
“grandfathered” into the Endangered Species Act of 1973.

Critical Habitat was designated in 1978. |In Canada, it was

desi gnat ed as Endangered in 1978; critical habitat is designated
upon publication of the final recovery strategy on the SARA
public registry.

Whoopi ng cranes occur only in North America. They currently
exist inthe wild at 3 locations and in captivity at 7 sites.
The Decenber, 2003 total wild population was estinmated at 315.
This includes: 194 individuals in the only self-sustaining
Aransas- Wod Buffalo National Park Popul ation (AWBP) that nests
in Wod Buffalo National Park (WBNP) and adj acent areas in
Canada and winters in coastal marshes in Texas; 85 captive-

rai sed individuals released in an effort to establish a non-
mgratory Florida Population (FP) in central Florida, and 36

i ndi vidual s introduced starting in 2001 in the eastern U S. that
m grate between Wsconsin and Florida. The |ast remaining bird
in the reintroduced Rocky Mountain Population (RWP) died in the
spring, 2002. The captive popul ation contained 119 birds in
Decenber, 2003 with annual production fromthe Calgary Zoo (C2),
I nternational Crane Foundation (I1CF), Patuxent WIldlife Research
Center (PWRC), and the San Antonio Zoo. The total popul ation
wild and captive,in Decenber, 2003 was 434.

Habi t at Requi renents: The whoopi ng crane breeds, mgrates,
winters and forages in a variety of habitats, including coastal
mar shes and estuaries, inland marshes, |akes, ponds, wet neadows
and rivers, and agricultural fields.

Reasons for Listing and Limting Factors: Historic population
declines resulted from habitat destruction, shooting, and

di spl acenent by activities of man. Current threats include
limted genetics of the popul ation, |oss and degradati on of

m gration stopover habitat, construction of additional power

i nes, degradation of coastal habitat and threat of chem ca
spills in Texas.

Recovery Goal: The recovery goal is to establish nultiple self-
sust ai ni ng popul ati ons of whooping cranes in the wild in North
America, allowng initially for reclassification to threatened
status and, ultinmately, renoval fromthe List of Threatened and
Endangered Species. Populations may be mgratory or non-

m gratory.

Xi
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Recovery Strategy: The wi|d whoopi ng crane population is
characterized by | ow nunbers, slow reproductive potential, and
[imted genetic diversity. A stochastic, catastrophic event
could elimnate the wild, self-sustaining Aransas-Wod Buffal o
popul ation. Therefore, the recovery strategy involves:
protection and enhancenent of the breeding, nmigration, and

wi ntering habitat for the AWBP to allow the wild flock to grow
and reach ecol ogi cal and genetic stability; reintroduction and
establishment of self-sustaining wild flocks geographically
separate fromthe AWBP to ensure resilience to catastrophic
events; and mai ntenance of a captive breeding flock to protect
agai nst extinction. Ofspring fromthe captive breeding

popul ation will be released into the wild to establish these
popul ations. Production by released birds and their offspring
wWill ultimately result in self-sustaining wild popul ations. The
continued growth of the Aransas-Wod Buffal o popul ati on,
establi shment of additional popul ati ons and mai ntenance of the
captive flock will also address the | oss of genetic diversity.

RECOVERY OBJECTI VES AND CRI TERI A:

This plan sets forth 2 primary objectives and neasurabl e
criteria that will allow the species to be reclassified to

t hreatened (downlisted). The nunerical population criteria can
only be achieved if threats to the species’ existence are
sufficiently reduced or renoved, i.e., the population criteria
are a benchmark for threat reduction.

oj ective 1 — Establish and maintain wild self-sustaining
popul ati ons of whooping cranes in the wild that are genetically
stable and resilient to stochastic environnmental events.

Criterion 1 — Maintain and allow for a continued increase
of the AWBP at a m ni num of 40 productive pairs, and
establish a m ninum of 25 productive pairs in self-
sust ai ni ng separate popul ations at each of 2 other discrete
| ocations. A productive pair is defined as a pair that
nests regularly and has fledged offspring. The two
addi ti onal popul ations may be mgratory or non-mgratory.
Popul ation targets are 160 in the AWBP, and 100 each in the
Fl orida non-m gratory popul ation and the eastern mgratory
popul ation. All 3 popul ati ons nust be sel f-sustaining for
a decade at the designated | evels before downlisting could
occur.

Alternative Criterion 1 - If a second and third wild

popul ati on cannot becone sel f-sustaining, then the AWBP
nmust be sel f-sustaining and remai n above 1, 000 individuals

xii
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(1.e. 250 productive pairs) for downlisting to occur. The
Menor andum of Under st andi ng on Conservati on of Whoopi ng
Cranes, approved by Canadian and U. S. federal officials,
recogni zes a goal of 1,000 individuals in the AWBP
popul ati on. These hi gher nunbers are needed to ensure a
better chance for survival because the AWBP currently has a
very limted range and coul d be decimated by a catastrophic
event. The target of 1,000 is reasonable for downlisting
given the historical gromh of the AWBP, its | ow
probability of extinction (Mrande et al. 1993), and

t heoretical considerations of mninmum population viability
(Sal wasser et al 1984).

bjective 2 — Maintain a genetically stable captive popul ation
to ensure agai nst extinction of the species.

Criterion 2 - Mintain 153 whooping cranes in captivity (21
productive pairs). Genetic analysis suggests that that

t hese nunbers can maintain 90% of the genetic material of
the species for 100 years (Jones and Lacy 2003). To
achieve this, this Plan recomrends having 50 captive
breeder pairs of whooping cranes by 2010, including 15
pairs at PWRC, 12 at ICF, 10 at CZ, 10 at ACRES, and 3 at
the San Antonio Zoo. A breeder pair (as differentiated
froma productive pair) is defined as a pair that breeds or
is intended to breed in the future. Production from | CF,
PWRC, and CZ will be the principal source of birds for

rel ease to the wld for reintroduced popul ati ons. However,
sources of release birds should be based on the optim
genetic mx to ensure long-term popul ation viability.

Delisting Criteria

Delisting criteria have not yet been established because the
status and bi ol ogy of the species dictate that considerable tine
is needed to reach downlisting goals. |In addition, new threats
are expected to rise and will have to be overcone before
downlisting occurs. Additional information is also needed on

t he conservation biology of very small popul ations, including a
determ nation of effective popul ation size for whooping cranes
to maintain genetic viability over the long-term and on inpacts
of stochastic and catastrophic events on popul ati on survival.

Acti ons Needed:

1. Continue to build the AWBP and protect and nanage its habitat
to minimze the probability that a catastrophic event wll
eradi cate this popul ation.

Xiii
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2. Attain breeder pair and productivity goals at 4 captive
facilities in the United States and 1 in Canada to produce
the birds required for reintroductions. Continue research to
I nprove production of captive flocks.

3. Establish 2 additional self-sustaining wild popul ations.
Continue research to identify appropriate reintroduction
sites and inprove reintroduction techniques. Protect and
manage habitat of reintroduced popul ati ons.

4. Continue to use genetic infornmation to determ ne No and revise
criteria as warrant ed.

5. Maintain an information/education program

Date of Recovery: The estimated tine to achieve downlisting is
the year 2035. At current rates of reintroduction it takes over
10 years to build a population of nore than 100 i ndi vi dual s.
These individual s nmust then reach breeding age (3-5 years) and
produce enough young to becone self-sustaining for a decade to
neet criteria for downlisting. This is expected to take a

m ni mum of 32 years. New information gathered through recovery
actions will be incorporated into additional popul ation
viability analysis as the popul ati on approaches its downlisting
goals. Delisting criteria will be established at that tinme, and
the overall recovery strategy and actions wll be revised as
appropri at e.

Total Estimated Cost of Recovery ($000’s):

The current budget expenditures needed annually for recovery
approach $4 mllion (US). The cost through 2010 is estinmated at
$31, 817,000 (US) and nearly $125 million (US) through 2035.

Xiv



Total Estimated Cost of Recovery ($000’s):

DRAFT Whooping Crane Recovery Plan 2005

Year

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035

Cost until
Cost until
Cost until

Action | Action 2 Action 3 Action 4

882
924
916
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885
885

1705
1585
1585
1215
1205
1205
1175
1175
1150
1150
1120
1120
1095
1095
1070
1070
1045
1045
1045
1045
1045
1045
1045
1045
1045
1045
1045
1045
1045
1045
1045
1045
1045

2010:
2020:
2035:

1630
1630
1630
1755
1755
1755
1755
1755
1755
1755
1755
1755
1755
1755
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750

XV

Action 5 Tot al

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

4232
4184
4146
3870
3860
3860
3835
3830
3805
3805
3775
3780
3750
3750
3720
3720
3700
3695
3695
3695
3695
3700
3695
3695
3695
3695
3700
3695
3695
3695
3695
3700
3695

$31, 817, 000 (US)
$69, 317, 000 (US)

$124, 757, 000 (US)
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PART |. BACKGROUND | NFORVATI ON
| NTRODUCTI ON

The whooping crane is a flagship species for the North Anmerican
wildlife conservation novenent and synbolizes the struggle for
survival that characterizes many endangered speci es worl dw de.
It is a large, distinctive, and photogenic bird, popular with
the public and the nedia, and it is often used to illustrate
endangered species literature.

Canadian Wldlife Service (CW5), Parks Canada Agency (PCA), U. S
Fish and Wldlife Service (USFW5), U.S. Ceol ogi cal Survey
(USGS) - Bi ol ogi cal Resources Division, Provincial Wldlife
Agencies, and State Wl dlife Agencies inplenment recovery with

t he support of many non-profit groups and private individuals
(Lewis 1991). The Audubon Center for Research on Endangered
Speci es (ACRES), Calgary Zoo (CZ), International Crane
Foundation (1 CF), National Audubon Society (NAS), National Fish
and Wldlife Foundation, Operation Mgration Ltd., San Antonio
Zoo, World WIldlife Fund, and the \Woopi ng Crane Conservation
Associ ati on (WCCA) are anong the groups that have been or
currently are nore active in aiding recovery.

Hi storically, popul ation declines were caused by shooting and
destruction of nesting habitat in the prairies fromagricultura
devel opment. The species was |isted because of | ow popul ation
nunbers, slow reproductive potential due to del ayed sexua
maturity with pairs averaging |less than 1 chick annually, cyclic
nesting and wintering habitat suitability, a hazardous 4,000 km
mgration route that is traversed twi ce annually, and many human
pressures on the wintering grounds. Current threats to the wild
cranes include collisions with mannade objects such as power
lines and fences, shooting, predators, disease, habitat
destruction, severe weather, and a |l oss of two thirds of the
original genetic material. Threats to the captive cranes

i ncl ude di sease, accidents and |imted genetic material.

The whooping cranes in Canada nest in WBNP and vicinity and

m grate through Al berta, Saskatchewan, and, occasionally,

Mani toba, in spring and fall, staging in fall in southern
Saskat chewan (Fig. 1). Spring and fall mgration occurs in the
central Geat Plains of the U S. The cranes winter on the
central Gulf Coast of Texas at Aransas National WIldlife Refuge
(ANWR) and vicinity. No individuals remain fromreintroduction
attenpts in the Rocky Mountains that took place from 1975 to
1989, and in 1997. In 1993, introduction of a non-mgratory

1
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flock was initiated in the Kissinmee Prairie and surroundi ng
area in central Florida south of Olando. An attenpt to
establish a mgratory flock between central Wsconsin and the
central @ulf Coast of Florida began in 2001. Captive whoopi ng
cranes are maintained at PWRC, Laurel, Maryland; |ICF, Baraboo,
Wsconsin; the CZ in Calgary, Al berta, ACRES, Belle Chasse,

Loui si ana; San Antoni o Zoo, San Antoni o, Texas; the New Ol eans
Zoo, New Ol eans, Louisiana, and the Lowy Park Zoo, Tanpa,

Fl ori da.
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Figure 1. Breeding and wintering areas and m gration pat hway of
t he AVBP.
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SPECI ES | NFORVATI ON
St at us

The whooping crane was |isted as Endangered in 1970 in the
United States by USFW5, and in 1978 in Canada by the Conmttee
on the Status of Endangered Wldlife (COSEW C).

Description

The whooping crane is in the Famly G uidae, Oder Guifornes
(Kraj ewski 1989, Meine and Archibald 1996). The cl osest
taxonom c relatives in continental North America are 5 races of
sandhill crane (G canadensis): the lesser (G c. canadensis);
Canadian (G c. rowani); greater (G c. tabida); Florida (G c.
pratensis); and Mssissippi (G c¢. pulla) (the last also |isted
as endangered by USFWS) (Mei ne and Archibald 1996). The conmmon
name "whoopi ng crane" probably originated fromthe |oud, single-
note vocalization given repeatedly by the birds when they are

al ar ned.

As the tallest North Anerican bird, males approach 1.5 m (5 ft)
when standi ng erect, and exceed the greater sandhill crane in
hei ght by 12 to 20 cm (5 to 8 in). Mles are generally |arger
than females. Captive nales average 7.3 kg (16 |bs), and
femal es average 6.4 kg (14 Ibs). Seasonal weight variation is
considerable, with a maxi numin Decenber and January and a
mnimumin July and August. \Wooping cranes are sexually
nmononor phi ¢ (Wl ki nshaw 1973). However, the guard cal
vocalization is sexually distinct (98.8% accurate, Carlson 1991)
and the vocalization and visual conponents of the unison cal
are sexually distinct (Archibald 1975).

Adult plumage is snow white except for black primaries, black
or grayish alul ae, sparse black bristly feathers on the carm ne
crown and mal ar region, and a dark gray-bl ack wedge-shaped patch
on the nape. The size of the post-occipital patch varies

consi derably between individuals. The black primaries and

al ul ae are not visible when the wings are fol ded back, and the
pl uned, decurved tertials ordinarily conceal the short tail.

The strong bill is a dark olive-gray which becones |ighter
during the breeding season. The area at the base of the bill is
pi nk or rosaceous. The iris of the eye is blue at hatching,
gradual ly turns gray in chicks, and by one year of age is yellow
(Jane N colich, pers. comm). The legs and feet are gray-bl ack.

The juvenile plumage is a reddi sh cinnanon color. At age 80-100
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days, the chick is capable of sustained flight. At age 120
days, white feathers begin to appear on the neck and back.
Juvenil e plunage is replaced through the winter nonths. The
pl umage is predom nantly white by the foll ow ng spring and the
dark red crown, lores, and nmal ar areas are apparent. Rusty
juvenile plumage remains only on the head, the upper neck,
secondary wi ng coverts, and scapul ars (Stephenson 1971).
Yearlings achieve typically adult plumage late in their second
sunmmer .

Li fe span

Whoopi ng cranes are a long-lived species. WId whoopi ng cranes
were not individually marked until 1975 (Drewi en and Bi zeau
1978, Kuyt 1978a, 1979a); consequently, sone aspects of their
life history and popul ati on bi ol ogy remain uncertain. Current
esti mates suggest a maxi mum longevity in the wild of at |east 30
years (Mrande et al. 1993). Binkley and MIler (1983)
suggested a maximum |l ife span of 22-24 years of age, however at
present, 1 wild female is 25 years old and 2 males are 24 years
old (Brian Johns, pers. comm). Captive individuals |ive 35-40
years (Mody 1931, McNulty 1966). A 38-year-old nmale was stil
reproductively active in the captive flock at PWRC in 2002; he
died in January 2003.

Mortality — docunented | osses

Probabl e cause of death has been identified for 8 whooping
cranes, including 2 radio-tagged birds, which died on the

W ntering grounds between 1950-1987. Losses were due to
shooting (2 known and a third suspected), avian tubercul osis
(1), shooting injuires that were |ikely sustained during fal
mgration (birds arrived injured at Aransas NVWR and | ater died)
2), avian predation (1), and non-shooting trauma injury
following fall mgration (1) (Lewis et al. 1992a). Between 1950
and 1986, 26 whoopi ng cranes have been | ost on the wintering
grounds. This represents 1.4%of 1,893 wintering cranes. About
15% of the annual |osses occurred during the 5 to 6 nonths the
cranes spent on the wintering grounds (Lewis et al. 1992a). Two
| osses occurred anong cranes sunmering on ANVR.  During these
sanme years, birds that started mgration in the spring and
failed to return in the fall (e.g., April to Novenber nortality)
nunbered 131, or 83.4% of the total |osses (157). Mortality
during April through Novenber was 5 tines greater than nortality
on the wintering grounds. As previously noted, the principa
known cause of |oss during mgration is collision with utility
lines. Aerial surveys in summer in WBNP indicate that summer
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| osses are infrequent.
Br eedi ng ecol ogy

Whoopi ng cranes may start nesting as early as 3 years of age.

To date, 3-year-old whooping cranes have been docunented nesting
10 tinmes (5 males and 5 fenal es), including one instance where
both nmenbers of the pair were 3 years old (Kuyt and Goossen
1987, Brian Johns, pers. comm).

Pair formation can occur rapidly or be a |l engthy process.

Bi shop (1984) observed pair bonds that devel oped over 1 to 3
winters fromassociations in subadult flocks on the wintering
grounds. Stehn (1997) observed that 27.7% of pair bonds forned
during spring mgration or on the breeding grounds w thout any
prior association at Aransas. Bishop and Bl anki nship (1982)
docunent ed several instances in which 2- and 3-year-old col or-
banded birds paired with unmarked birds. Wooping cranes are
nmonoganous, but will re-pair, sonetines within only a few days,
following the death of their mate (Bl ankinship 1976, Stehn
1992c, 1997).

Experienced pairs arrive at WBNP in late April and begi n nest
construction. They show considerable fidelity to their breeding
territories, and nornally nest in the sanme general vicinity each
year. Several pairs have nested in the sanme areas for 19
consecutive years. These nesting territories, termed "conposite
nesting areas", vary considerably in size, and range from about
1.3 to 47.1 kn? (0.8 to 29 ni? but average 4.1 knf (2.5 mi?
(Kuyt 1976a, 1976b, 1981a, 1993a). Adjoining pairs usually nest
at least 1 km (1 m) apart, however, nests have been recorded as
cl ose as 400 m (435 yds) fromeach other (Brian Johns, pers.
coom). Fromthe initiation of egg laying until chicks are a
few nonths of age, the activities of pairs and fam |y groups are
restricted to the breeding territory.

The average age of first egg production is 5 years (Kuyt and
Goossen 1987). Eggs are normally laid in late April to m d- May,
and hatching occurs about 1 nonth |ater. The incubation period
is from29 to 31 days (Kuyt 1982). Kuyt (1995) reported that
"Anmong 514 cl utches observed between 1966 and 1991, 454 (90.8%
contained 2 eggs, 43 (8.6% only 1 egg, and 3 (0.6% 3 eggs."
Eggs are light brown or olive-buff overlaid with dark, purplish-
brown bl ot ches concentrated primarily at the blunt end. Eggs
average 100 mmin length and 63 mmin width (Bent 1926, Allen
1952, Stephenson and Smart 1972, Kuyt 1995). \Whoopi ng cranes
may re-nest if their first clutch is destroyed or |ost before
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m d-i ncubation (Erickson and Derrickson 1981, Kuyt 1981b,
Derrickson and Carpenter 1982). However, egg predation is
uncommon, and re-nesting by whoopi ng cranes has only been
docunented a few tinmes (Kuyt 1981b). Wooping cranes generally
nest annual ly, but may skip a season when nesting habitat
conditions are unsuitable, if they are nutritionally stressed
(Chavez-Ramirez et al. 1997, Johns 1998b) or for other (not
apparent) reasons.

Whoopi ng cranes usual ly produce clutches of 2 eggs laid 48-60
hours apart. |Incubation begins with the first egg |aid,
resulting in asynchronous hatching of the eggs. This asynchrony
may follow the insurance hypothesis, as discussed by Forbes and
Mock (2000), where parents add marginal offspring to their
clutch/ brood as a hedge against early failure of core brood
menbers. Hatching asynchrony may be an adaptation to the

avai lability of food resources or a neans of ensuring that the
adults do not expend an inordinate anount of tine attending to 2
young if they are in marginal habitat. |n whooping cranes, eggs
| aid after incubation has begun usually only produce fledged
young if the earlier laid egg fails to hatch or the chick dies
soon after hatching. Not attenpting to breed in a particular
year may be a time and energy saving adaptation to prepare for a
future breedi ng season (Stenning 1996).

Eri ckson (1975) noted that although whoopi ng cranes |ay 2 eggs,
only about 10% of famlies arriving on the winter range have 2
chi cks. About 90% of nests therefore contain 1 egg that is
unlikely to result in a fledged chick. However, the second egg
pl ays an unknown role in providing insurance that at |east one
chick survives. Boyce et al., (in prep) suggest that renoval of
t he second egg could actually increase the |ikelihood that one
chick fledges. In nests wwth 2 eggs, the first hatched has the
greater chance of survival in the wild. Habitat conditions,

i ncluding food availability and predator abundance, affect
survival. In years with suitable habitat conditions crane pairs
may raise 2 young (Johns 1998a). For exanple, during the 1958-
59 winter, 8 of the 9 young that arrived at Aransas were from
twn pairs. In 1997 and 1998, at |east 9% of second hatched
whoopi ng crane young survived (Bergeson et al. 2001a).

During the years from 1938-1964, prior to egg-renoval at WBNP,
101 single chicks and 15 pairs of "twin" siblings arrived at
Aransas NWR from 230 nests or 213 2-egg clutches (Kuyt 1987).
"Twins" arrived in 9 of the 29 years. No pairs brought 2
juvenil es during the egg-pickup years 1965-1996 even though a
few nests were left wwth 2 eggs in nost years. Between 1997-
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2003, with no egg pickup, 3 pairs successfully raised twn
chicks and mgrated from WBNP (Brian Johns, pers. comm),
however only 2 pairs brought twin chicks to Aransas NWR( Tom
Stehn, pers. comm).

Whoopi ng crane parents share incubation and brood-rearing
duties. Except for brief intervals, 1 nmenber of the pair
remains on the nest at all tinmes. Fenmales tend to incubate at
ni ght (Al len 1952, WAl ki nshaw 1965, 1973) and take the primary
role in feeding and caring for the young (Bl ankinship 1976).
Chi cks are capable of swimmng shortly after hatching; however,
parents and young return to the nest each night during the first
3-4 days after hatching. Later, parents brood their young
wherever they are at night or during foul weather. During the
first 20 days after hatching, famlies generally remain wthin
1.8 kmof the nest site (Ernie Kuyt, pers. conm) with daily
novenent s averagi ng 340 m (Doug Bergeson, pers. comm).

I nformation on marked individuals suggests that nost juveniles
and subadults spend the sumer near their natal area (Kuyt
1979b, 198la). Sexually inmmature birds (up to 4-year-ol ds)
spend the summer as pairs or in small "bachelor" groups of 3 to
5 birds, rarely as singles. These birds usually occur on the
peri pheries of territories of nesting pairs.

M gratory Behavi or

As spring approaches, “dancing” behavi our (running, |eaping and
bow ng, unison calling and flying) increases in frequency, and
are especially indicative of pre-mgratory restlessness (Allen
1952, Bl ankinship 1976, Stehn 1992b). Famly groups and pairs
are usually anong the first to depart wintering grounds, often
assi sted by seasonal strong southeast winds. First departure
dates are normally between March 25 and April 15, with the | ast
birds usually leaving by May 1. CQOccasional stragglers nmay
linger into md-My, and in 19 years between 1938-2002, 1 to 4
birds (33 birds total) have remai ned at ANWR t hroughout the
sunmmer. Sone of these birds were ill or crippled or mates of
birds that were crippled. The spring mgration is usually
conpleted in 2-4 weeks, nore rapidly than the reverse trip in
the fall, as there is no known spring stagi ng area.

Parents separate fromtheir young of the previous year upon
departure from ANWR in northward mgration, while in route to
t he breedi ng grounds or soon after arrival on the breeding
grounds (Al len 1952, Stehn 1992a, Brian Johns, pers. conm).
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Autumm mgration normally begins in md-Septenber, wth nost
birds arriving on the wintering grounds between | ate Cctober and
m d- Novenber. (Occasionally, stragglers may not arrive until

| at e Decenber. \Whooping cranes migrate south as pairs, in
famly groups, or as small flocks of 3 to 5 birds (Johns 1992).
They are diurnal mgrants and nake regul ar stops to feed and
rest. Pairs with young are anong the last to | eave the breeding
range (Allen 1952, Archibald et al. 1976, Stephen 1979). The

m gration corridor (Fig. 1) was determ ned by nmappi ng confirnmed
sightings reported by individuals (Stephen 1979, Johnson and
Tenpl e 1980, Austin and Richert 2001) and radio-tracking
whoopi ng cranes during the period 1981-1984 (Kuyt 1992). Their
first stop often occurs in northeast Al berta or northwest

Saskat chewan, about 500 km sout heast of their departure area in
VWBNP. Local weather conditions influence distance and direction
of travel, but whooping cranes generally are capable of reaching
t he autumm staging grounds in the north-central portion of the
Saskat chewan agricultural area on the second day of mgration.
Most of the cranes remain for 2 to 4 weeks in the large triangle
bet ween Regina, Swift Current, and Meadow Lake, where they feed
on waste grain in barley and wheat stubble fields and roost in
the many wetl ands (Johns 1992). The remai nder of the migration
from Saskat chewan to the wintering grounds is usually rapid,
probabl y weat her-i nduced, and may be conpleted in a week (Kuyt
1992) .

W nt er Ecol ogy

For al nost half of the year, whooping cranes occupy w nter areas
on and adjacent to ANVR. Al t hough cl ose association wth other
whooping cranes is tolerated at tinmes on the wintering grounds,
pairs and famly groups typically occupy and defend rel atively
discrete territories. Studies indicate a declining territory
size as the population increases with territories averaging 117
ha (Stehn and Johnson 1987). Limted expansion of the w ntering
area has occurred (Tom Stehn, pers. comm). Subadult and

unpai red adult whooping cranes formsmall flocks and use areas
out si de occupied territories (Blankinship 1976, Bi shop and

Bl anki nship 1982). Subadults tend to winter near the
territories where they spent their first year (Bishop 1984).
Paired cranes will often locate their first winter territory
near the winter territory of one of their parents (Bishop 1984,
St ehn and Johnson 1987).

D et
Whoopi ng cranes are omni vorous (Wl ki nshaw 1973), probing the
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soi|l subsurface with their bills and taking foods fromthe soi
surface or vegetation. Young chicks are fed by their parents.
They gradual |y becone nore independent in their feeding until
they separate fromthe parents precedi ng the next breeding
season. Summer foods include |arge nynphal or |arval fornms of

i nsects, frogs, rodents, small birds, mnnows, and berries
(Al'l en 1956, Novakowski 1966, Bergeson et al. 2001b). Foods
utilized during mgration are poorly docunmented but include
frogs, fish, plant tubers, crayfish, insects, and agricultura
grains. The |argest ampbunt of tinme is spent feeding in
harvested grain fields (Johns et al. 1997). The wi nter diet
consi sts predomi nately of aninmal foods, especially blue crabs
(Cal l'i nectes sapidus), clanms (Tagel us plebius, Ensis mnor,
Rangi a cuneata, Cyrtopl eura costada, Phacoi des pectinata, Macoma
constricta), and the plant wolfberry (Lycium carolinianum (Allen
1952, Unler and Locke 1970, Bl ankinship 1976 and 1987, Hunt and
Sl ack 1987, Chavez-Ramirez 1996). Most foraging occurs in the
bracki sh bays, marshes, and salt flats |lying between the
mai nl and and barrier islands. GCccasionally, they fly to upland
sites when attracted by fresh water to drink or by foods such as
acorns, snails, crayfish and insects, and then return to the

mar shes to roost (Hunt 1987, Chavez-Ramrez et al. 1995).

Upl ands are particularly attractive when partially fl ooded by
rainfall, burned to reduce plant cover or when food is |ess
available in the salt flats and marshes (Bi shop and Bl anki nship
1982). Sonme whoopi ng cranes use upland sites frequently in nost
years, but agricultural croplands adjacent to ANWR are rarely

vi sit ed.

High fall tides and heavy rains sonetinmes flood tidal flats. In
t hese circunmstances, the birds forage al nost exclusively on bl ue
crabs and wol fberry in flooded areas. |n Decenber and January,

tidal flats typically drain as a result of |lower tides, and the
bi rds nove into shall ow bays and channels to forage prinmarily on
cl ans, al though blue crabs are occasionally captured while
probing the bottom Cans are a significant dietary item when
wat er depths are |ow, tenperatures cold, and follow ng drought
when the blue crab population is low Mst clans and small bl ue
crabs (5 cmor less in wdth) are swall owed whol e. Larger crabs
are pecked into pieces before being swall owed (Bl ankinship
1976) .

The AWBP whoopi ng cranes spend their sumrers and winters in
restricted locations. Therefore, their pressure on |oca

i nvertebrate food species may cause depletions, especially of
bl ue crabs at Aransas. However, the total whooping crane
popul ation is so small that it is unlikely to exert any

10



DRAFT Whooping Crane Recovery Plan 2005

ecol ogical effects except in small areas.
DI STRI BUTI ON
Hi storical Distribution and Nunbers

Fossilized remains fromthe Upper Pliocene in Idaho (Mller

1944, Feduccia 1967), and fromthe Pleistocene in California,
Kansas, and Florida (Wtnore 1931, 1956) appear inseparable from
the present form Current evidence indicates that the

hi storical range extended fromthe Arctic coast south to centra
Mexi co, and from U ah east to New Jersey, South Carolina,
Ceorgia, and Florida (Al len 1952, Nesbitt 1982). Distribution
of these fossil renmmins suggests a wider distribution during the
Pl ei st ocene.

The maj or nesting area during the 19th and 20th centuries
extended fromcentral Illinois, northwestern |owa, northwestern
M nnesota, and northeastern North Dakota northwesterly through
sout hwest ern Mani t oba, southern Saskatchewan and into east
central Alberta (Allen 1952)(Fig. 2). Sone nesting apparently
occurred at other sites such as Womng in the 1900's, but
docunmentation is limted (Kensies 1930, Allen 1952). Allen
(1952) believed the whoopi ng cranes principal w ntering range
was the tall grass prairies, in southwestern Louisiana, along
the Gulf Coast of Texas, and in northeastern Mexico near the R o
G ande Delta. Oher significant wntering areas were the
interior tablelands in western Texas and the high pl at eaus of
central Mexico, where whooping cranes occurred anong thousands
of sandhill cranes.

11
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Figure 2. The principal known breeding and wi ntering areas of

t he whooping crane (G us anericana) (adapted from Mei ne
and Archi bal d 1996).

Former breeding &

wintering areas

Current summering &
wintenng areas

A Captive population

4

: Iligtation stopovets
Wood Buffilo B 3
=%, Mational Park ! Lligration routes

| Craye '.,.]\ . - H?:edlgll HWE: -
formmer | Lake \ ICF A
SIMMSIE | NWER . ! :

Patrent-.
e Former
wintaring

% Dlatte Fovey

' e Cheyrerme Bottoims
Maonte Vista NWE ¥ Quwrra= SWE

" Bosqe del J HWE =< Salt

Plains
4pache NWR W
: Formar

wintaring i Stm
nhorno
Zoo

formmer
wirttenmg
Chassahowrtzka
s o MWER
: A ACRES {L -, Central
forrmer Breseding . ﬁ_E'lnﬁda
e and wintaring A year-
wintsring -4y © round)
| Aramszs HWE

12



DRAFT Whooping Crane Recovery Plan 2005

In the 19th century, there were several mgration routes. The
two nost inportant ones (Allen 1952:103) were “... those between
Loui siana and the nesting grounds in Illinois, lowa, M nnesota,
Nort h Dakota, Manitoba, and the other from Texas and the R o
Grande Delta region of Mexico to nesting grounds in North

Dakot a, the Canadi an Provinces, and Northwest Territories.”. A
route through west Texas into Mexico apparently followed the
route still used by sandhill cranes, and it is believed the

whoopi ng cranes regularly traveled with themto wi ntering areas
in the central interior highlands region (Allen 1952).

Anot her migration route crossed the Appal achians to the Atlantic
Coast. These birds apparently nested in the Hudson Bay area of
Canada. Coastal areas of New Jersey, South Carolina, and nore
southerly river deltas were the wintering grounds. The specinen
record or sighting reports for sone eastern and m d-western

| ocations are Al abama 1899; Arkansas 1889; Florida 1927 or 1928;
Ceorgia 1885; Illinois 1891; Indiana 1881; Kentucky 1886;

M chi gan 1882; M nnesota 1917; M ssissippi 1902; M ssouri 1884;
New Jersey 1857; Chio 1902; Ontario 1895; South Carolina 1850;
and Wsconsin 1878 (Burleigh 1944, Sprunt and Chanberl ain 1949,
Al l en 1952, Hall man 1965).

Atl antic Coast |ocations used by whoopi ng cranes include the
Cape May area and Beesley’'s Point at Great Egg Bay in New
Jersey; the Waccamaw River in South Carolina; the deltas of the
Savannah and Altamaha Rivers, and St. Sinon's Island in Georgia;
and the St. Augustine area of Florida. @ulf Coast |ocations

i ncl ude Mobile Bay, Al abama; Bay St. Louis in M ssissippi; and
numer ous records from sout hwestern Loui siana where the last bird
was captured in 1950. Coastal Louisiana contained both a non-
mgratory flock and wintering mgrants (Al len 1952).

Nesbitt (1982) sunmmarized the follow ng evidence that whooping
cranes occurred in Florida, perhaps well into the 20th century.
0. E. Baynard, a respected field naturalist, said the |last flock
of whooping cranes (14 birds) he sawin Florida was in 1911 near
M canopy, southern Al achua County. Two whoopi ng cranes were
reported east of the Kissimee River on January 19, 1936, and a
whoopi ng crane was shot and photographed north of St. Augustine,
St. Johns County, 1927 or 1928.

Records frominterior areas of the southeast include the

Mont gonery, Al abama, area; in Arkansas at Crocketts Bluff on the
White River, and near Corning; in Mssouri in Jackson County
near Kansas City, near Corning, in Lawence County sout hwest of
Springfield, in Audrain County, and near St. Louis; and in
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Kent ucky near Louisville and Hi ckman. It is unknown whet her
these records represent wintering |ocations, remmants of a non-
m gratory popul ati on, or wandering birds.

Al t hough whoopi ng cranes nmay never have fornmed | arge flocks and
were thus reported infrequently, they ranged widely and utilized
the vast wetl and acreages available prior to influx of white
settlers. The growth of the AWBP at the end of the 20'" century
may provide insight for densities that could have occurred prior
to colonial tinmes. At WBNP, Kuyt (1993a) reported 13 nesting
pairs had a nean hone range size of 4.1 kmsqg (414 ha), Doug
Bergeson (pers. comm) reported the nmean honme range size for 14
pairs as 3.8 kmsq (384 ha). At ANWR, Stehn and Johnson (1987)
found 86 whoopi ng cranes distributed over 8,175 ha with an
average territory size of 117 ha on the refuge where the density
was highest. |[|f these densities are expanded to the known

hi storical distribution of the species, it is reasonable to
assunme that nore than 10, 000 whoopi ng cranes once roaned across
North Anmerica (Tom Stehn, pers. comm). This analysis differs
from previously published information that did not have the
insight of current crane densities. Wthin the wintering area
at ANVR and the nesting area in WBNP, the cranes are found
within a relatively small area. Expanded throughout the known
hi storical nesting and wintering range, the species may have
been nore nunerous than reported and by 1870 nay have al ready
been greatly reduced in nunber. It is erroneous to think that

t he whooping crane is not well adapted to its environment, was
never numerous, and was about to becone extinct even before
human actions threatened the species (Tom Stehn, pers. conm.

Al en (1952:83) estimted that the whoopi ng crane population in
"... 1860, or possibly 1870, total ed between 1300 and 1400

i ndi vi dual s. ™ Banks (1978), using 2 independent techniques,
derived estimates of 500 to 700 whoopi ng cranes present in 1870.
The whoopi ng crane di sappeared fromthe heart of its breeding
range in the north-central United States by the 1890s. The | ast
docunented nesting in the aspen parkl ands of Canada occurred at
Eagl e Lake (now call ed Kiyiu Lake), Saskatchewan, in 1922

(H ertaas 1994). By 1944 only 21 birds remained in 2 small
breedi ng popul ati ons, a non-m gratory popul ati on that inhabited
the area around Wiite Lake in southwestern Louisiana, and the
mgratory AWBP that wintered on ANMR i n coastal Texas and nested
in an unknown | ocation (Table 1). The | ast reported
reproduction in the non-mgratory Loui siana popul ati on occurred
in 1939 (Lynch 1956, CGonmez 1992, Drewien et al. 2001). In March
1950 the Loui siana popul ation ceased to exi st as the | ast

i ndi vi dual was taken into captivity. The nesting area of AWBP
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was di scovered in 1954 in WBNP, Northwest Territories, Canada
(Fig. 2).
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Adul t? Young?
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1938- 39 14
1939-40 15
1940- 41 21
1941-42 14(13)
1942-43 15
1943- 44 16
1944- 45 15
1945- 46 18(14)
1946- 47 22
1947- 48 25
1948- 49 27
1949-50 30
1950-51 26
1951-52 20
1952- 53 19
1953-54 21
1954- 55 21
1955- 56 20
1956- 57 22
1957- 58 22
1958-59 23
1959-60 31
1960-61 30
1961-62 34
1962- 63 32
1963- 64 26(28)
1964- 65 32
1965- 66 36
1966- 67 38
1967- 68 39
1968- 69 44
1969-70 48
1970-71 51
1971-72 54
1972-73 46
1973-74 47
1974-75 47
1975-76 49
1976-77 57
1977-78 62
1978-79 68
1979- 80 70

c»\1B',300[\)[\)mmovooovcomoogxlomcnmo.hmooooommm.hoacnw

Tabl e 1. Whoopi ng crane peak w nter

nunbers in North Anerica

Loui si ana

e
ORRPRPNNWAI OO L

Rocky Mbunt ai n
Young

Adul t

VOO W

16

~NWwWNhWhS



DRAFT Whooping Crane Recovery Plan 2005

1980- 81 72 6 15 5 98
1981- 82 71 2 13 0 86
1982- 83 67 6 10 4 87
1983- 84 68 7 13 17 105
1984- 85 71 15 21 12 119
1985- 86 81 16 27 4 128
1986- 87 89 21 20 1 131
1987-88 109 25 16 0 150
1988-89 119 19 14 0 152
1989-90 126 20 13 0 159
1990-91 133 13 13 0 159
1991-92 124 8 12 0 Fl ori da® 144
1992-93 121 15 9 0 Adul t Young 145
1993-94 127 16 8 1 8 152
1994-95 125 8 4 0 16 153
1995-96 130 28 3 0 25 186
1996-97 144 16 3 0 56 219
1997-98 152 30 3 3 60 248
1998-99 165 18 4 0 57 244
1999-00 171 17 2 0 65 East ern 255
2000-01 171 9 2 0 74 Mgratory 256
2001-02 161 15 1 0 87 6 270
2002-03 169 16 0 0 85 1 21 292
2003-04 169 25 0 0 85 2 36 317

& Where two numbers occur in a colum, the one in parenthesis is
the original count and the second is the adjusted nunber as
expl ai ned in Boyce (1987). The 1945 count at ANWR and vicinity
was 14 and 3, but 22 adul t-plunaged birds returned to the
refuge in the winter of 1946. Consequently, it is evident that
some birds were not counted in 1945.

® Number of birds present on December 31.
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Current Distribution and Abundance

Whoopi ng cranes occur only in North America within Canada and
the United States. Approximately 96% of the wild nesting sites
occur in Canada and the balance in Florida. Fifty-eight percent
of the Decenber, 2003 wild population (185 of 317 individuals)
had sumered in Canada, with 87 in Florida and 36 in the

W sconsin — Florida popul ation. Seventeen percent of the
captive individuals (19) renmain in Canada and the bal ance (95
cranes) is housed in the United States.

The AWBP contains 194 individuals in Decenber, 2003 and is the
only self-sustaining wild population. This popul ation nests in
the Northwest Territories and adjacent areas of Al berta, Canada,
primarily within the boundary of WBNP (Johns 1998b). In 2003,
61 of the 64 known adult pairs nested (Brian Johns, pers.
comm ). These cranes migrate southeasterly through Al berta,
Saskat chewan and eastern Manitoba, stopping in southern

Saskat chewan for several weeks in fall mgration before
continuing mgration into the United States (Fig. 1). They
mgrate through the Great Plains states of eastern Mntana,
Nort h Dakota, South Dakota, Nebraska, Kansas, Cklahoma, and
Texas. Their spring migration is nore rapid and they sinply
reverse the route followed in fall. They winter along the Gulf
of Mexico coast at ANWR and adj acent areas (Fig. 3). The winter
habitat extends 48-56 km al ong the coast from San Jose | sl and
and Lamar Peninsula on the south to Wl der Point and Mat agor da

| sland on the north, and consists of estuarine marshes, shall ow
bays, and tidal flats (Al len 1952, Bl ankinship 1976). Sone

i ndi vidual s occur occasionally on nearby privately owned pasture
or cropl ands.
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Figure 3. Wntering area of the Aransas Wod Buffal o Popul ati on,
Aransas National WIldlife Refuge and Critical Habitat
boundary on the Gulf of Mexico coast of Texas.
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The second popul ation of wild whooping cranes is nonm gratory
(Nesbitt et al. 1997) and occurs in central Florida. This
popul ati on, known as the Florida Popul ation (FP), has been

desi gnat ed experinmental nonessential in the United States by
USFW5. First reintroduced in 1993, approximately 87 birds
survived at the end of 2003 from 268 captive-reared whoopi ng
cranes rel eased over a 1l1-year period. Egg production in this
popul ation was first recorded in 1999. Eleven pairs have laid
eggs through 2003, and 3 chicks have fledged. Two pairs first
produced eggs in 1999, 3 additional pairs produced eggs in 2000
and hatched one chick that did not fledge, 2 pairs produced 2
eggs in 2001, and 4 pairs laid eggs in 2002 and 1 chick fl edged.
In 2003 7 pairs laid eggs and 2 chicks fledged. The FP is found
primarily on the Kissinmee Prairie and surrounding areas. The
Kissinmee Prairie is south of Orlando and consists of 500,000 ha
of freshwater marsh and open grasslands in Osceola and Pol k
Counties associated with the flood plain of the Kissinmee River.
Most grassl ands are inproved pasture used for |ivestock grazing
and are heavily used by the cranes for foraging.

A third, population of wild whooping cranes is mgratory and was
reintroduced starting in 2001. Captive-reared whoopi ng cranes
from PARC are brought to the Wsconsin sumrering area, trained
to fly behind ultralight aircraft, and led to Florida. This
popul ation mgrates fromthe Necedah NMR in central Wsconsin to
Chassahowi tzka NWR, a 12,500 ha expanse of salt marsh on the
@Qulf Coast of Florida. O the 5 whooping cranes led south in
2001 that survived the winter, all five returned to sumrer in
central Wsconsin on their own and returned to western Florida
in the subsequent winter. As of Decenber 2003 this popul ation
nunbers 36 birds. Plans call for continued rel eases for at

| east 10 nore years to try to establish a mgratory flock of a
m ni mum of 100 i ndividuals, including 25 nesting pairs.

No whoopi ng cranes remain in the Rocky Muuntains. The last bird
fromthe cross-fostering experinent disappeared during mgration
fromthe winter grounds in 2002 at the age of 19. These birds
had summered in I daho and Montana and wintered in New Mexi co,
staging in spring and fall near the Monte Vista NAR Col orado.
In 1989, because of the |lack of breeding attenpts and high
nortality (Garton et al.1989), the Recovery Team decided to

di scontinue the reintroduction attenpt. Additional guide bird
and ultralight experinents were carried out through 1997, but
not with an expectation of establishing a population in the
Rocky Mount ai ns.

Whoopi ng cranes occur in captivity at 7 North American |ocations
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and totaled 114 in Decenber, 2003. The U.S. GCeol ogi cal Survey
(USGS) maintains 51 adults at PWRC in Laurel, Maryland. The
USFW5 funds, cooperatively with ICF, 32 cranes at the Foundation
facility in Baraboo, Wsconsin. Eighteen birds are kept at the
Devonian Wil dlife Conservation Center operated by the CZ. The
captive flocks at Laurel, Maryl and; Baraboo, W sconsin; and

Cal gary, Alberta are the primary sources for captive-reared
cranes used in the second and third wild flocks. Since 1993, 14
to 48 young have been released annually into the wild in
Florida. Between 2001 and 2003, a total of 40 young started the
fall mgration in Wsconsin behind ultralight aircraft. Three
pairs also reside at the San Antoni o Zool ogi cal Gardens, San
Antoni 0, Texas that produce chicks for the Florida
reintroduction. Ten whooping cranes are present at ACRES, Belle
Chasse, Louisiana and are expected to start breeding in the near
future (the first egg was produced in 2003). Four birds are
present at Lowery Park Zoo, Tanpa, Florida, including two from
the FP undergoing rehabilitation. Two subadult cranes are at

t he Audubon Zoo in New Ol eans, Louisiana for future display
purposes. Only at the CZ, ICF, Lowy Park and San Antoni o Zoos
are whoopi ng cranes on exhibit for public view ng.

HABI TAT REQUI REMENTS
Br eedi ng Habit at

Whoopi ng Cranes fornerly bred in isolated marshes on the
prairies and in aspen parkland. The current nesting area within
VWBNP |ies between the headwaters of the Nyarling, Sass, Kl ew,
and Little Buffalo rivers (Fig. 4). The area is poorly drained
and i nterspersed with numerous potholes. Wtlands vary
considerably in size, shape and depth, and nost possess soft

mar|l bottons (Tinoney et al. 1997). Wetlands are separated by
narrow ri dges which support an over story of white spruce (Picea
al auca), black spruce (P. mariana), tamarack (Larix laricina),
willows (Salix spp.), and an understory of dwarf birch (Betul a
gl andul osa), Labrador tea (Ledum groenl andi cun), bearberry
(Arctosta phyl os uva-ursi) and several species of lichen,
under | ai n by sphagnum noss ( Novakowski 1966). Bul rush (Scirpus
val idus) is the dom nant energent in the potholes used for
nesting, although cattail (Typha sp.), sedge (Carex aquatilis),
nmusk-grass (Chara sp.), and other aquatic plants are conmon
(Al'l en 1956, Novakowski 1965, 1966, Kuyt 1976a, 1976b, 1981a).
Nest sites are primarily located in shallow di at om ponds t hat
contain bul rush (Tinoney 1997).
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Figure 4. Breeding area of the Aransas Wod Buffal o Popul ation,
Whod Buffal o National Park.
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Wl dfires, caused primarily by lightning, are generally thought
to have beneficial effects on crane habitat by recycling
nutrients, renmoving and thinning vegetation on the forested

ri dges between nesting ponds, nmaking the area nore accessible to
cranes. Fires have burned large portions of the nesting area
during drought (e.g., 1981)however, wildfires do not appear to
have i nfl uenced whoopi ng cranes choi ce of nest sites (Tinoney
1999). Although nolting adults or flightless young are
vulnerable to fire, |osses of eggs, chicks, or adults have not
been confirmed. Due to the potential negative effects of a
maj or fire control operation in the nesting area, it was advi sed
that the area be classified as a nodified response area where
fire suppression activities are limted (Tinoney 1997).

There is little conpetition by other species for nesting
territories in WBNP (Kuyt 1989). Sandhill cranes are present on
t he nesting grounds, however, it is unlikely they would out-
conpete the | arger whoopi ng cranes for preferred nest sites and
territories. Most territory overlap would probably occur on the
dryer sedge nest areas.

Al though the quality of nesting habitat can be debated, there is
no evidence that growh of the AWBP is limted by availability
of summer habitat. Hatching success is high in nost years (Kuyt
1976¢, 198l a, 1981b) and the area is renpte from hunman
activities. Thousands of hectares of unoccupi ed, apparently
simlar habitat are available in the area. Sone new pairs have
pi oneer ed unoccupi ed nesting habitat adjacent to occupi ed range
as the popul ation increases (Kuyt 1978b, Johns 1998a, Johns et
al. in press). Wtlands suitable for breeding may al so stil
exist in the historical range on the Canadi an prairies, although
dry conditions in recent years and agricultural practices have
greatly decreased the nunber and extent of these wetlands. A
project of the Canadian WIldlife Service and Parks Canada is
underway to identify suitable unoccupied nesting habitat within
WBNP and adj acent areas.

In 2003, 3 pairs nested just outside of WBNP. Additiona
expansion of the flock out of WBNP into adjacent areas of

Al berta and the Northwest Territories would be into habitat with
no formal protection. Land uses such as forestry, agriculture
and activities such as hunting could cause disturbance or change
the quality of habitat available for cranes.

23



DRAFT Whooping Crane Recovery Plan 2005

M gration Habit at

Whoopi ng cranes use a variety of habitats during mgration (Howe
1987, 1989, Lingle 1987, Lingle et al. 1991, Johns et al. 1997).
Ni ne radi o-tagged whoopi ng cranes nonitored for one or nore
seasons and others that associated with themfed primarily in a
vari ety of croplands and roosted in palustrine (marshy) wetl ands
(Howe 1987, 1989). A mgjority of the roosting wetlands were

|l ess than 4 ha (75% and within 1 kmof a suitable feeding site.
More than 40% of the roosting wetlands were smaller than 0.5 ha.
Johns et al. (1997) found that on average wetl ands were | arger

t han those of Howe (1987, 1989), with spring sites averagi ng 36
ha. and fall sites averaging 508 ha. in size. The majority
(94.9% spring; 72.9% fall) of these roost sites were also within
1 kmof a suitable feeding site. Heavily vegetated wetl ands
were generally not used, but famly groups appeared to sel ect
nore heavily vegetated areas than non-famlies (Howe 1987,

1989). Cropland accounted for 70% of the feeding sites of non-
famlies, but wetlands accounted for 67% of the feeding sites of
famlies.

Known staging areas and potential breeding wetlands on the
prairies could be negatively inpacted by drought, drainage,
cattle grazing, contam nated runoff, or other disturbances
associated wwth agricultural activities. Since fall staging
habitat in Saskatchewan is primarily on private |ands,
conservation activities should include stewardship actions
(Johns et al. 1997). Custers of mgratory observations
suggested rel ationships with [ arge-scale spatial patterns in

| and cover (Richert et al. 1999, Richert and Church 2001).
Areas characterized by wetl and nosai cs appear to provide the
nost suitabl e stopover habitat (Johns et al. 1997, Richert et
al. in press). |In states and provinces excl udi ng Nebraska,
whoopi ng cranes primarily used shall ow, seasonally and

sem permanently fl ooded palustrine wetlands for roosting, and
vari ous cropland and energent wetl ands for feeding (Austin and
Ri chert 2001, Johns et al. 1997). Large palustrine wetl ands
included in this category (and the nunber of confirnmed sightings
t hrough spring 2000) are those at Quivira NWR in Kansas (124),
Salt Plains NMR in Ckl ahoma (84), Cheyenne Bottons State
Wldlife Area in Kansas (56), Last Muntain Lake NWA in

Saskat chewan (46) and | arge reservoir margins in the Dakotas
(wWally Jobman, USFWS files, Brian Johns, CA5 files).

During m gration, whooping cranes are often recorded in riverine
habi tats, especially in Nebraska. Frequently used riverine
habitats (and the nunber of confirnmed sightings through spring
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2000) are the South Saskatchewan Ri ver in Saskatchewan

(29) (Brian Johns, COA5 files), Platte River (64), North and

M ddl e Loup Rivers (18), and Ni obrara River (13) in Nebraska;
M ssouri River in North Dakota (8), and the Red River (3) in

Texas (Wally Jobman, USFW5 files). Cranes roost on subnerged
sandbars in w de unobstructed channels that are isolated from
human di st ur bance (Arnbruster 1990).

W ntering Habitat

About 9,000 ha of salt flats on ANVR and adj acent i sl ands
conprise the principal wintering grounds (Fig. 3). Mrshes are
dom nated by salt grass (Distichlis spicata), saltwort (Batis
maritima), snmooth cordgrass (Spartina alterniflora), glasswort

(Salicornia sp.),and sea ox-eye (Borrichia frutescens). Inland
margins of the flats are dom nated by Gulf cordgrass (Spartina
spartinae). Interior portions of the refuge are gently rolling

and sandy and are characterized by oak brush, grassland, swal es,
and ponds. Typical plants include |ive oak (Quercus

virgini ana), redbay (Persea borbonia), and bl uestem ( Andropogon
spp.) (Stevenson and Giffith 1946, Allen 1952, Labuda and Butts
1979). In the last 30 years, many upland sites have been
grazed, nowed, or burned under controlled conditions (Labuda and
Butts 1979) to mmintain oak savannah habitat. The refuge

mai ntai ns as many as 3,300 ha of grassland for cranes,
waterfow , and other wildlife. Human visitation is carefully
controlled, and other potentially conflicting uses of the
refuge, such as activities associated with oil and gas

expl oration, are reduced when whoopi hg cranes are present.

RATE OF POPULATI ON GROMH

The whooping crane has a long-termrecruitnent rate of 13.9%

t he hi ghest of any North Anerican crane popul ation (Drew en et
al. 1995). The AWBP is increasing at an annual rate of nore
than 4% Popul ation studies indicate a 10-year cycle of unknown
cause in survivorship (Boyce and MIler 1985, Boyce 1987,

Nedel man et al. 1987). M Boyce (pers. conm) has correl ated
the crane cycle wwth that of boreal forest predator cycles.

From 1983 to 1989, the population increased from75 to a high of
146 birds, chiefly because of suitable nesting habitat
conditions during that period, then dropped to the antici pated
10-year | ow of 132 by the 1991-92 winter (Table 1). The AWBP
then increased to a record high of 188 in the 1999-00 wi nter.
Again, with the expected 10-year cycle, the popul ati on declined
to 180 in 2000-01 and 176 in 2001-02, then rebounded to 185 in
2002- 03.
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The growth of the AWBP up to the year 2000 seens to have
resulted primarily froma decline in the nortality rate rather
than an increase in recruitnent. Between 1938-2000, 341
whoopi ng cranes di sappeared fromthe wild popul ation. Annua
nortality averages 9.8% (12.1% prior to 1970 and 7. 6% si nce that
time). In addition, recruitnent has al so declined fromthe pre-
1970 average of 15.9%to 10.8% If recruitnment can be increased
and if | osses of white-plumaged birds can be reduced, popul ation
gromh will accelerate. The factors causing the decline in
recrui tment are unknown, but identifying these sources and

i npl enenting remedi al actions where feasible should be a high
priority.

A Popul ation Viability Assessment Workshop held in 1991 for the
whoopi ng crane was funded by USFWS as a cooperative endeavor
with CA5, U S. Whoopi ng Crane Recovery Team Canadi an Whoopi ng
Crane Recovery Team |CF, The Captive Breeding Specialist G oup,
and Species Survival Conmm ssion of the International Union for
Conservation of Nature. The final report included priorities
for research and managenent of the wild and captive popul ations
as a neta-population to maxi m ze retention of genetic

het erozygosity and mnimze the risk of extinction (Mrande et
al . 1993).

Several population viability analysis packages have been tested
usi ng whoopi ng crane data fromthe AWBP (Mrande et al. 1997a,
Brook et al. 1999). Annual growth of the popul ation during the
past 65 years has averaged 4.5% per year. |If this rate
continues, starting with a peak popul ation of 185 birds in 2002,
t he popul ation will reach 500 birds about 2025 and 1, 000 birds
about 2041 (John Cannon, pers. comm). However, the standard
devi ation of the annual growth rates over the past 65

years has been 12.9% alnost triple the average annual growth
rate. For exanple, the growh rate was as high as 33%in 1954-
55 and as low as -38%in 1940-41. 1In the last 15 years, wth
total popul ation >100 birds, the annual growth rate has varied
froma high of 19%in 1994-95 to a low of -10%in 1990-91. This
variation makes it difficult to predict the future popul ation
size for any given year. However, it is likely that the AWBP
will continue to growwith a |low probability (<1.0% of
extinction over the next 100 years (Mrande et al. 1997a).

Mrande et al. (1993) nodeled the captive population fromits
establishment to 1991 and found a growmh rate of 1.1% (SD+-
0.114)(Mrande et al. 1993). At that rate the popul ati on would
be 127 birds retaining only 89% of the initial heterozygosity at
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the end of 100 years. However, nuch of the production fromthe
captive flock went to support the cross-fostering experinent in
t he Rocky Mountai ns between 1975 and 1989. Expansi on and ngj or
i nprovenents in production have occurred in the 1990s and
denonstrated the capacity to support the non-mgratory
reintroduction programin Florida. Mrande et al. (1993) also
noted that inprovenents were achi evable over the next 1 to 5
years. In fact, major inprovenents in production occurred in
1992 and 1993, indicating that the captive flocks would be able
to sustain a reintroduction program The captive fl ocks have
contributed 262 young to the Florida introduction between 1993-
2003, with 237 from captive-produced eggs, and 39 from VWBNP eggs
hatched in captivity.

THREATS AND REASONS FOR LI STI NG

The 1967 Federal docunent that first |isted the whooping crane
as in danger of extinction did not address the five factor
threats analysis later required by Section 4 of the 1973 ESA
However, we address these factors in the sumary bel ow to
organi ze threats to the species in a manner consistent with
current listing and recovery anal yses under the ESA. The five
factor analysis is also utilized in a later section that
addresses how threats are mninmzed by proposed recovery
actions.

Listing Factor A. The present or threatened destruction,
nodi fication, or curtail ment of habitat or range.

Human Settl enment: The growth of the human population in North
Anmerica has resulted in significant whoopi ng crane habit at
alteration and destruction. Historically, whooping cranes
decl i ned or disappeared as agriculture clained the northern
Great Plains of the U S. and Canada (Al len 1952). By the md-
1900s, only one small popul ation survived. Ironically, the
steadf ast use of a traditional summer area that appears to have
saved the whooping crane as a small relict breedi ng popul ation
in WBNP, prevents its voluntary return to what was once its
princi pal nesting range. Re-colonization of these historic
breedi ng areas remains unlikely unless humans assist with

rei ntroductions.

Conversion of pothole and prairie to hay and grain production
made nuch of the historic nesting habitat unsuitable for
whoopi ng cranes. Disruptive practices included draining,
fencing, sowng, and the human activity associated with these
actions. Settlenent of the m d-continent and coastal prairies
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and associ ated disturbance, in addition to alteration of

habi tat, may have interfered wth continued use of prairie and
wet | ands by breedi ng whoopi ng cranes. The extensive drai nage of
wetlands in the prairie pothole region of Canada and the United
States also resulted in a trenmendous | oss of mgration habitat
avai |l abl e to whoopi ng cranes.

Freshwater Inflows: Currently, expanding human popul ati ons

t hroughout the range of the whooping cranes continue to threaten
survival and recovery of the birds. Inpacts are particularly
severe on the winter grounds. Freshwater inflows starting
hundreds of kiloneters inland primarily fromthe Guadal upe and
San Antonio rivers that flow into whooping crane critica

habitat at Aransas are needed to namintain the proper salinity
gradients, nutrient |oadings, and sedi nents that produce an
ecologically healthy estuary (TPW 1998). Inflows are essentia
to maintain the productivity of coastal waters and produce foods
used by the whooping cranes. Coastal water with | ow saline

| evel s, whi ch whooping cranes can drink rather than fly inland
for freshwater, are maintained by these in-streamfl ows.
Upstream reservoir construction and water diversions for
agriculture and human use reduce these inflows.

TPWD has made recommendations for target inflows needed to

mai ntai n the uni que biol ogical communities of the Guadal upe
Estuary (TPWD 1998) that flows into whooping crane critica
habitat. A sinple inverse relationship exists between blue crab
catch rates and nean salinity within an estuary (Longley 1994).
By 2040, due to constructed diversions, a decrease of freshwater
inflows into the crane’s winter range is projected in an average
year to cause an 8% decline in blue crab popul ations, the
primary food of the whooping crane (Texas Departnent of Water
Resources 1980). Inflows are already insufficient and reduced
over historic levels. Wth projected | osses, freshwater inflows
woul d be insufficient to sustain the ecosystemin an average
rainfall year. Long before the ecosystem collapsed for |ack of

i nflows, significant adverse inpacts to the primary w nter food
supply of the whooping crane woul d occur (Kretzschmar 1990).
Texas Water Devel opnent Board data indicate natural droughts

al ready threaten the Guadal upe ecosystem Wthdrawal s of
surface and groundwater for municipal and industrial growth wll
| eave insufficient inflows to sustain the ecosystemin |ess than
50 years. The state water plan proposes a diversion at the
mout h of the Guadal upe River, punping at |east 94,500 acre-feet
annual |y back to San Antoni o for municipal use.

28



DRAFT Whooping Crane Recovery Plan 2005

Li sting Factor B: Overutilization for commercial, recreational,
scientific, or educational purposes.

Hunting: Hunting was clearly one of the primary reasons for the
whoopi ng crane’s historical decline. Allen (1952:75) recorded
389 whoopi ng cranes known to have di ed from gunshot or other
causes fromcolonial tines to 1948. The majority of docunented
| osses occurred between 1870 and 1930, with 274 nortalities
reported. Most |osses (about 66% occurred during mgration,
especi ally between the 1880s and 1920s (Al len 1952). Allen
(1956) reported that nearly 200 taxiderny nounts, study skins,
and skel etons, and an undeterm ned nunber of eggs were in
museuns in the United States and Canada. Hahn (1963) i ndicated
that 309 nounts and 9 skel etons existed in nuseuns throughout
the world. The lack of records associated with nost of these
speci nens suggests few were coll ected by nmuseum enpl oyees.

Consi dering the | ow reproductive potential of the species, and
the smal| percentage of shootings actually docunented, the
shooting nortality possibly exceeded annual reproduction by the
early 1900’ s.

A decline in human-caused nortality foll owed enactnent of
protective |l egislation. Although hunting whooping cranes is no
| onger | egal, shootings occasionally occur (Lewis et al. 1992a).
Four docunented shooti ngs of AWBP whoopi ng cranes occurred
during mgration or on the wintering grounds between 1968-1991.
A vandal shot an adult in Saskatchewan in April 1990. Anot her
vandal shot an adult fenmale in April 1991 as she mgrated

t hrough Texas. An adult femal e was shot by a snow goose hunter
in 1968 just north of the ANWR boundary. Another adult female
was shot reportedly m staken for a snow goose (Anser

caerul escens) along the bay edge of San Jose Island in January
1989. The nost recently docunented | oss associated with hunting
was an adult fenmale shot in migration near Ennis, Texas in
Novenber, 2003. O her unexpl ained | osses may be due to
shooting. Although exam nations of retrieved carcasses have
rarely reveal ed the presence of shotgun pellets, 3 |ead pellets
were found during the post-nortem exanmi nation of a male fromthe
Rocky Mountai n popul ation in January 1984 (Snyder et al. 1992).
Vandal s have shot 3 whooping cranes in Florida in 1999 and 2000.

Whoopi ng cranes of the AWBP occasionally associate with sandhil
cranes during migration and RVMP birds frequently associated with
sandhil| cranes. Substantial hunting of sandhill cranes and
snow geese occurs in and adjacent to areas used by mgrating and
wi nteri ng AWBP whoopi ng cranes. Hunters may m sidentify and
shoot whoopi ng cranes as these species. Sandhill crane hunting
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seasons in Canada and the United States in the migration
corridor were originally seasonally tinmed or geographically
l[imted to protect whooping cranes (Buller 1967, Archibald et
al . 1976, Thonpson and George 1987). Recent expansions of
sandhill crane hunting seasons offer an increased potential for
overlap wi th whooping crane mgration periods that nay have

i ncreased the risks to whoopi ng cranes (Konrad 1987, Brian
Johns, pers. comm). In sonme instances, |larger |land units have
been cl osed to sandhill crane or waterfow hunting due to the
presence of a flock or flocks of whooping cranes. Quivira NWR
in Kansas is closed during nost fall mgrations when whoopi ng
cranes stopover (David Hlley, pers. comm). Tundra swan hunts
recently initiated in the northern Geat Plains (Mntana, 1983;
Nort h Dakota, 1988; South Dakota, 1990), al so present
opportunities for msidentification of whoopi ng cranes and

acci dental shooti ng.

Di st urbance: The whooping crane is sensitive to disturbance on
the breeding grounds and will not remain near human activity.
However the egg transfer and bandi ng prograns have denonstrated
that cranes will tolerate human intrusion for short intervals.
Some di sturbances cause the birds to | eave an area; the effects
of others may be subtle. The public has no access to nost of

t he whoopi ng crane nesting habitat, but does have significant
access to whooping crane winter habitat, as these water areas
are public domain. Cranes are sonmewhat tol erant of people in
careful ly operated boats and | and vehicles (Mabie et al. 1989),
this is evidenced by the | ack of concern cranes show for barges
that travel along the AWV Airboats, lowaltitude aircraft,
and especially helicopters are nore disturbing, and cranes are
particularly sensitive to humans on foot (Lewis and Sl ack 1992).
Crane di splacenent results in short-termor long-termloss of
habi tat and social disruption of the flock.

Li sting Factor C. Disease or Predation.

D sease/ Parasites: Little is known about the inportance of

di seases or parasites as nortality factors for w |l d whoopi ng
cranes. Loss of wetlands has concentrated birds using aquatic
habitat, thereby increasing the risk of disease. For exanple,
avi an chol era epi zootics occur fairly regularly in several areas
used by cranes and this di sease has been confirmed in one
whoopi ng crane. Additionally, human inpacts on the environnent
and novenents around the gl obe are resulting in energing disease
probl enms of possible significance to whooping cranes. For
exanple, West Nile Virus appeared for the first tinme in North
Anmerica in 1999, and is now spreading rapidly. Coccidia have
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been found in a whooping crane with an injured wing captured in
VBNP, i n whoopi ng crane droppings collected on the Texas

wi ntering grounds (Forrester et al. 1978), are comoDn in cranes
in the Florida rel ease popul ation (Spalding et al. 1996), and
have caused deat hs of several whooping crane chicks at PWRC
(Carpenter et al. 1980). The defense of large territories and
smal | brood size ensure | ow density use of the WBNP natal area,
and thereby reduce the |ikelihood of coccidia oocysts being
ingested in quantity sufficient to cause significant disease.
However, the dissem nated formof coccidiosis (DVC) is believed
to have contributed to nortality of 2 rel eased whoopi ng cranes
in Florida (Marilyn Spal ding, pers. conm) A variety of other
par asi tes have been docunented in rel eased whoopi ng cranes in
Fl ori da, but none have been shown likely to cause significant

di sease (Spalding et al. 1996).

Al t hough wi | d whoopi ng cranes are presunably susceptible to a
variety of infectious and toxicol ogi cal diseases, evidence of

di sease-rel ated nortality is only infrequently docunented. From
1976 to 1989, the USFWS necropsi ed or exam ned 25 whoopi ng crane
carcasses found dead in the field or renoved fromthe wld
because of sickness or debility. O these, nine were diseased.
Seven had avi an tubercul osis (Snyder et al. 1997), a subadult
crane captured in New Mexico was suffering from avian chol era
(Snyder et al. 1987), and an adult died fromacute | ead

poi soning (Brand et al. 1992, Snyder et al. 1992). The high

i nci dence of avian tubercul osis indicates that whoopi ng cranes
may be particularly susceptible to this disease.

Predation: Adult whooping cranes are generally not susceptible
to predation unless they are weakened by di sease or injury, or
are flightless during feather nolt. However, eggs and chi cks
are predated (Bergeson et al. 2001a). Potential predators in

t he WBNP nesting ground include the black bear (Ursus
anericanus), wolverine (Gulo luscus), gray wlf (Canis |upus),
red fox (Vul pes fulva), mnk (Mustela vison), lynx (Lynx
canadensi s), and raven (Corvus corax). Black bears and ot her
manmmal s destroy eggs, and wol ves, foxes, and ravens kill chicks
(Kuyt 198l a, 198l b, Bergeson et al. 2001a). The overall inpact
of predation on AVWBP recruitnment remains uncertain but may be a
factor in the 10 year popul ation cycle (Boyce et al. in prep).
Predator control is not considered an appropriate nmanagement
techni que within Canadi an National Parks. Wooping cranes are
al so exposed to predators during mgration (Lews et al. 1992a).
On nunerous occasi ons, gol den eagl es disrupted hunman-| ed
sandhill crane mgrations behind trucks and ultralights. 1In the
west, two attacks on subadult whoopi ng cranes were docunent ed
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during mgration. |In 2002, a bald eagle killed a whoopi ng crane
hatchling in Florida. Bobcats (Lynx rufus) and alligators

(Al'l'i gator m ssissippiensis) are significant predators on

rei ntroduced whoopi ng cranes in Florida. Bobcat predation
appears nost severe on individuals that do not show proper
roosting behaviors or use habitat with heavy cover. Bobcats and
coyotes al so take cranes that are sick or injured at ANVR
Predation rates are significant in Florida, but appear to be
very lowin wild birds in Texas where cranes spend nore tine in
coastal wetl ands.

Listing Factor Do the inadequacy of existing regulatory
nechani sns.

The whoopi ng crane becane endangered primarily from shooting and
habitat |oss prior to the enactnent of major conservation

| egislation. The current |egal framework (ESA, Mgratory Bird
Treaty Act, SARA, and NEPA) shoul d provide for adequate
protection and conservation of the whooping crane and its
habi t at .

Listing Factor E: other natural or anthropogenic factors
affecting its continued exi stence.

Multiple factors Iimt the growmh of the AWBP. Sone are part of
t he basi c biol ogi cal environnent of the whooping crane, others
are human-rel at ed.

Life History: Delayed sexual maturity, small clutch size, and

| ow recruitment rate preclude rapid popul ati on recovery.

Nesting can occur as early as age 3 (Brian Johns, pers. comm),
with the average age of first egg production at age 5 and the
first fertile eggs as 5.4 years (Kuyt and Goossen, 1978). The
current northern breedi ng grounds nmay be another handicap to
productivity because the ice-free season is only 4 nonths.
During that time, pairs nust incubate their eggs for 29-31 days,
and rear their chicks to flight age in 3 nonths. Consequently,
unl ess nest | oss occurs early in incubation, there is rarely
tinme to lay a second clutch and fledge young if the first clutch
fails.

Food Avail ablility/Sibling Aggession: About 734 crane chicks
wer e observed to hatch at WBNP during 1976- 2001, and 381 (59%
survival) arrived at Aransas the following winter (Brian Johns,
pers. comm). Factors limting chick survival are only partially
known. Most nortality occurs soon after hatching, and chicks
that fledge have a high probability of successfully conpleting
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their first mgration (Kuyt 1976a). Mbst inmedi ate post-
hatching nortality may be related to sibling aggression and
short-term food shortage because eggs hatch asynchronously and
the precocial young are extrenely aggressive toward each ot her.
The dom nant chick apparently obtains principal access to food
made avail able by the parents; consequently brood-size is
rapidly reduced during periods of food shortage (Drew en 1973,
MIler 1973, Bergeson et al. 2001b). Prolonged food short age,
possibly related to drought, and drought-increased predation
(Kuyt 1981b) may account for additional nortality.

Severe Weat her: Col d weather and precipitation soon after
hatching may lead to | oss of chicks; in particular, pairs with
two young often | ose one during these periods of adverse weat her
(Brian Johns, pers. comm). Wile flooding of nests is thought
to be rare, drought is a far greater hazard because the
attractiveness of traditional nest sites is reduced, food
suppl i es are di mnished, and new y-hatched chicks are forced to
travel 1ong distances between wetlands. Drought conditions

i ncrease exposure of eggs and chicks to terrestrial predators.
Whoopi ng cranes are exposed to various natural obstacles and
threats during mgration. Snow and hail storns, |ow

t enperatures, and drought can present navigational handi caps or
reduce food and habitat availability. Hurricanes and drought
can create problens on the wintering grounds. A | ate-season
hurri cane could place cranes at risk due to high wind velocities
and flooding. Fortunately, the hurricane season ends (Novenber
30) just after npbst whooping cranes arrive. Drought at Aransas
i nfluences availability and abundance of the natural food supply
by altering salinity of tidal basins and estuaries (Bl ankinship
1976) .

Loss of Genetic Diversity: As a consequence of the 1941

popul ati on bottl eneck, the current population is derived from an
estimated 6 to 8 founders, with a |oss of 66% of all genetic
material (Mrande et al. 1993, denn et al. 1999).

Subsequently, the captive popul ation, which is derived fromthe
AVBP and one female fromthe Louisiana popul ati on, has received
this | egacy of genetic loss. This high level of diversity |oss
has serious inplications for this popul ation.

Cenetic theories suggest that small popul ati ons can continue to
| ose genetic diversity with each generation, and that continued
| oss of genetic material |eads to inbreedi ng depression and
declining productivity (Jinmenez et al. 1994, Frankham 1995, Lacy
1997, Brook et al. 2002, Wodworth et al. 2002). There is
concern that the limted genetic material of the whooping crane
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may | ead to reduced productivity in WBNP, and may contribute to
increasing difficulty in captive propagation.

Limted genetic diversity is a detriment to a popul ation
currently threatened with unprecedented gl obal habitat change as
wel | as introduced di seases. The AWBP is challenged to growto a
| evel where the creation of new alleles through mutation wll

of fset its past, current, and future |losses in genetic

di versity.

[ A detail ed discussion on genetic issues is presented in
Appendi x A.]

Cli mate Change: The threat of global clinmte change may
adversely affect the water reginme of VBNP, with potentially
severe inpacts on whoopi ng crane reproduction. Permanently

| onered water tables, for exanple, would shrink wetlands, reduce
the availability of quality nesting sites, reduce invertebrate
food availability, and allow predators to access nests and
young. On the winter area, a reduction in rainfall would reduce
i nflows and reduce the blue crab popul ation that the cranes rely
on. dobal warm ng and associ ated sea |l evel rise, conbined with
| and subsi dence, is projected to be about 17 inches on the Texas
coast over the next 100 years (Twilley et al. 2001). This would
reduce suitability of salt marsh and open water areas, making
much of the present acreage too deep for use by whoopi ng cranes
(Tom St ehn, pers. comnm).

Red Tide: Red tide (Gymmodi num breve) is a bl oom of
phyt opl ankt on, a m croscopic algae that historically occurred

infrequently on the Texas Coast. |In recent years, it has
occurred nearly annually during |late sumrer and fall, |asting
for several nonths. It is not known what factors are causing

t he increased nunber of outbreaks of red tide. A toxin produced
by the al gae can concentrate in filter-feeding nolluscs,
including clanms. It has been known to cause bird die-offs and
coul d pose a significant threat to whooping cranes that in md-
wi nter feed heavily on clans. Although red tide has been
docunented in Critical Habitat in recent years, no really severe
out br eaks have occurred.

Chem cal Spills: The only self-sustaining wild popul ation
remai ns vul nerable to destruction through a contam nant spill,
due primarily to its limted wintering distribution along the
@Qul f Intracoastal Waterway (G WN on the Texas coast. Numerous
oil and gas wells and connecting pipelines are |ocated in bay
and upl and sites near the cranes wnter habitat. Mny barges
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carrying dangerous, toxic chemcals travel the GWVdaily

t hrough the heart of whooping crane winter habitat. A spill or
| eak of these substances could contam nate or kill the cranes’
food supply, or poison the cranes (Robertson et al. 1993).
Spills that occur in sumrer, when whoopi ng cranes are absent,
coul d adversely affect survival by reducing productivity of the
envi ronnment or |eaving a toxic residue.

@ul f Engi neers and Consultants, Inc. (1992) assessed threats to
t he whooping crane and its habitat fromspills of vessel fuels

and cargoes. They concluded that the hazard of spill exists,
but the probability of occurrence is Iow. Catastrophic events
such as a large spill are infrequent, and therefore, difficult

to predict. Ratification of the 1993 North Anerican Free Trade
Agreenent and industrial growh in South Texas makes increased
traffic likely on the GWV wth a greater potential for
accidents. Thus, the probabilities of occurrence of the nost
likely spill (1 per 1,075 years) and worst spill (1 per 7,982
years) predicted by Gulf Engineers and Consultants, Inc. (1992)
are likely conservative and may increase over time. The worst
spill estimated by the Environnental Protection Agency (1992)
woul d invol ve approximately 33,000 barrels of |iquids.

During sumrer, 1974, 25 to 50 barrels of crude petrol eum| eaked
froma barge. The high viscosity of the oil, and the pronpt
action by clean-up crews, limted the spill to an area averagi ng
about 1.6 mw de and extending 16 km al ong the canal.

The U. S. Coast Guard (CG has the lead responsibility for spill
response and contai nnent. The USFW5 has response plans for the
@ul f of Mexico (USFWs 1979) and specifically for Aransas NWR
(Robertson et al. 1993). It is inpossible to provide ful
protection for the cranes as long as chemcals are transported
on the GWVNthrough the heart of winter range. Spills of
hazardous chem cals may Iimt human approach to only those
personnel wearing special protective suits and breathing
apparatus. Spill of gaseous materials could directly kill al
cranes downwi nd. The enphasis in the Aransas oil spill plan is
for rapid response tine to limt the anmount of habitat inpacted.
M ni mum response tinme by refuge staff is 1-2 hours, and 3-4
hours for spill control specialists. An event occurring at
night or in bad weather (the nost probable times) would further
sl ow response. High winds greatly reduce the effectiveness of
cont ai nment boons for products floating on the surface.

| f crane habitat becones contam nated, the Aransas oil spill
plan calls for hazing cranes away fromthe spill area and
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capturing individuals that becone seriously contam nat ed.

The response of whooping cranes to spilled materials, and to
humans trying to haze the cranes away, is currently unknown.
Since adult cranes are territorial, it is likely not possible to
haze themfromtheir large territories. Food supplies such as
grain or mlo could be placed on the edges of crane territories,
but the cranes would still return to salt marsh ponds at night
for required safe roosting habitat. G led cranes would be

capt ured when possi ble and cl eaned, although wild cranes are
very difficult to capture and susceptible to death from capture
myopat hy, especially when young. There is no magic fix and no
satisfactory plan if a serious spill occurs (Tom Stehn, pers.
conm ).

Whoopi ng cranes on the winter range are al so exposed to

contam nants associated wth runoff fromagricultural and
industrial activities and subjected to risks associated with

of fshore and onshore gas and oil operations. Nearby Lavaca Bay
was closed for nultiple years to the harvesting of fish and
crabs because of industrial pollution including high Ievels of
mercury (Lewis et al. 1992b).

Col lisions with Power Lines and Fences: Human settlenent in the
prairies also brought rural electrification and the fencing of
open lands. Collisions with power |lines are a substantial cause
of whooping crane nortality in mgration (Brown et al. 1987,
Lewis et al. 1992a). Collisions with power lines are known to
have accounted for the death or serious injury of at |east 30
whoopi ng cranes since 1956. In the 1980s, 2 of 9 radi o-nmarked
whoopi ng cranes from AWBP died within the first 18 nonths of
life as a result of power line collisions (Kuyt 1992). O 27
docunented nortalities in the RW, alnost 2/3 were from
collisions with power lines (40.1% and wire fences (22.2%.

Six individuals within the Florida popul ati ons and one
individual in the mgratory Wsconsin popul ati on have al so di ed
in collisions with power |ines.

Addi ti onal power |ine construction, throughout the principa

m gration corridor, will increase the potential for collision
nortalities. Tests of |ine marking devices, using sandhil
cranes as surrogate research species, have identified techniques
effective in reducing collisions by up to 61% (Mrkill 1990,
Morkill and Anderson 1991, 1993, Brown and Drewi en 1995).

Techni ques currently recommended include marking lines in areas
frequently used by cranes and avoi di ng pl acenent of new |ine
corridors around wetl ands or other crane use areas.
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GQuy wires associated with tel ecomruni cation towers (radio,
television, cellular, and m crowave) present another collision
obstacle to cranes. Such towers have been increasing at an
estimated 6 to 8% annually. The USFWs O fice at Grand |sl and,
Nebraska, reviewed 260 tower site actions for Nebraska in fiscal
year 2000. The Federal Comrunication Conmm ssion’s (FCC) 1999
Antenna Structure Registry (Novenmber 1, 1999) |isted 48, 000
lighted towers over 60.7 m above ground | evel and over 68, 000
towers total in the United States. They estinated 24 to 38% of
the towers were not properly registered wwth FCC. By 2003, all
tel evision stations nust be digitized, adding potentially 1,000
new t owers exceedi ng 305 m hei ght.

Collisions with Aircraft: One whooping crane was killed in June
1982 during a KC- 135 tanker takeoff from M not Air Force Base,
North Dakota (Harrison 1983). Feather remains were identified by
the Smithsonian Institute. Wiooping crane collisions with
aircraft are anticipated to be rare because of the small nunber
of whoopi ng cranes.

Pesticides: There is no evidence that pesticide contamnation is
a significant threat to whooping cranes. Wooping crane egg and
ti ssue speci nens exam ned for pesticide residues at PWRC have
shown concentrations well bel ow those encountered in nost other
m gratory birds (Robinson et al. 1965, Lanont and Reichel 1970,
Anderson and Kreitzer 1971, Lewis et al. 1992b). Eggshell

t hi ckness, a neasure of contam nant exposure, has been neasured
fromthe 1970s to date in eggs taken fromthe wild and those in
captivity. No evidence of shell thinning has been detected.
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CONSERVATI ON MEASURES

Before the m d-1950s, a few significant events hel ped protect
whoopi ng cranes. The nost inportant pieces of early protective
| egi sl ati on for whooping cranes were the Mgratory Bird Treaty
Act in the United States and the M gratory Birds Convention Act
in Canada. These acts were ratified by the U S. Congress on
Decenber 8, 1916 and by the Canadi an Parlianment on August 29,
1917. The Acts assured |egal protection for mgratory bird
species in Canada and the United States and provided a basis for
preventing the hunting of species requiring conplete protection.

The significance of the establishment of WBNP in the Northwest
Territories in Decenmber 1922 was not realized until three
decades | ater when the whoopi ng crane nesting grounds were

di scovered there (Allen 1956). WBNP is a vast boreal forest and
nmuskeg area (4, 288,542 ha) designated by the Canadi an gover nnent
(Raup 1933) as a preserve and managenent area for the wood bison
(Bi son bison athabascae). The portion of the Park occupi ed by
nesti ng whooping cranes is primarily | ocated northwest of the

i ntersection of the boundaries of Saskatchewan, Al berta, and the
Nort hwest Territories (Kuyt 1978b). The | ocation of the crane
sumering grounds allows themto be protected by provincial and
territorial wildlife acts as well as the National Parks Act.

The breeding grounds are al so designated as a Wetl and of

I nternational |nportance by the RAMSAR Conventi on and an

| nportant Bird Area in Canada. Sonme of the Canadian prairie
wet | ands used regularly by mgrating whoopi ng cranes have

recei ved protection as Mgratory Bird Sanctuaries, Nationa
Wldlife Areas (NWA), or under the Saskatchewan Wl dlife Habitat
Protection Act. Also, several stopover areas are designated as
| mportant Bird Areas in Canada.

ANVWR, purchased for $463,500 for the Bureau of Biologica
Survey’s refuge program was established in 1937 to protect the
whoopi ng crane and other wildlife of coastal Texas (Stevenson
and Giffith 1946, Howard 1954). Leroy Denman (San Antoni o Loan
and Trust) retained mneral rights. These rights included a

cl ause that used oil and gas royalties to refund to the
government the entire purchase price of the refuge. The Refuge
i ncludes 22,148 ha of Bl ackjack Peni nsul a and adj acent
properties, and provides essential wintering habitat for
whoopi ng cranes. Matagorda |Island (44,606 ha of State and
Federal ownership) is managed in conjunction with Aransas.
Adj oi ni ng bay waters (5,236 ha) surrounding the Bl ackj ack

Peni nsul a, known as the Proclamati on Boundary, were closed to
hunting of mgratory birds by Presidential Proclamation in 1938
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for additional protection.

In the U S., the whooping crane was |listed as Threatened with
extinction in 1967 (Fed. Reg. Vol. 32, Nunber 48, March 11), and
as Endangered in 1970 (Fed. Reg. Vol. 35, Nunber 199, Cctober
13). Both of these listings were “grandfathered” into the
Endangered Species Act of 1973 (U. S. C., 1531-1 543; 87 Stat.
884), which resulted in establishing the U S. Woopi ng Crane
Recovery Team and facilitated further conservation actions on
behal f of the species.

In 1974, the Canada WIldlife Act authorized the federal
government to conduct research on endangered species. In 1976
the Committee on the Status of Endangered Wl dlife was
establ i shed and t he whoopi ng crane was desi gnated as Endangered
in 1978 (Edwards et al. 1994). The Species at Ri sk Act was
passed by the Canadi an Parlianent in 2002, which further
protects the whoopi ng crane.

Critical Habitat

Critical habitat is defined in the U S. Endangered Species Act
as habitat that contains those physical or biological features,
essential to the conservation of the species, which may require
speci al managenent considerations or protection. Critica
habitat was designated in 1978 (Fed. Reg. Vol. 43, Nunber 94,
May 15, U.S. Fish and Wildlife Service 1994). Critical habitat
isin effect for 5 sites in 4 states.

Wntering grounds: ANWR and vicinity, Texas (Fig. 3) has been
designated as critical to the conservation of the species. At
ANWR, the listing of critical habitat has been extrenely
inportant in protecting habitat along the G WV

Mgration — United States: Cheyenne Bottons State \Waterfow
Managenent Area and Quivira NWR Kansas; the Platte River
bottons between Lexi ngton and Denman, Nebraska; and Salt Pl ains
NWR, Okl ahoma have been designated as critical to the
conservation of the species.

Critical habitat is defined in the Canadi an Species at Ri sk Act
as habitat that is necessary for the survival or recovery of a
listed wildlife species and that is identified as the species’
critical habitat in the recovery strategy or in an action plan
for the species. Critical habitat is in effect for 3 sites in 2
provinces and a territory.
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Breedi ng grounds: Critical habitat for survival is that portion
of the northeast corner of WBNP that is bounded by the Little
Buffalo River to the east and south, the north boundary of the
park fromthe Little Buffalo River to Territorial H ghway #5 and
south al ong H ghway #5 to 114° West Latitude, south at 114° West
Latitude to 60° North Longitude then southeast to the Little
Buffal o Ri ver cl osest to Coni bear Lake. Critical habitat for
recovery includes the marshes adjacent to the northeast corner
of Whod Buffal o National Park bounded by the Buffalo River to
the west, Highway 6 to the north and the Canadian Shield to the
east .

Addi tional habitat for recovery include wetlands avail able for
re-introductions in other jurisdictions. There are ongoi ng
studies to identify additional critical habitat that nmay be
necessary for the recovery of the Whooping Crane.

M gration — Saskat chewan Staging Area: During fall mgration
whoopi ng cranes typically stop in south central Saskatchewan for
several days or weeks. This area of Saskatchewan, which fornms a
di anond bet ween Meadow Lake, Swift Current, Estevan and the
Quill Lakes can be described as a staging area for whooping
cranes. The cranes spend their evenings roosting in shallow
wet | ands, while their days are occupied with feeding in
harvested agricultural fields, chiefly wheat and barl ey (Johns
et al. 1997). Fall staging wetlands are primarily on private

| ands (85% (Johns et al. 1997). Few wetl ands are used repeatedly
fromone year to the next since nbst staging wetlands are
epheneral and their availability to cranes fluctuates annually
due to variations in precipitation. Preferred staging wetl ands
have the followi ng characteristics: permanently (32% or

sem permanently (53% flooded; soft nud bottons (83%; al nost
any size fromless than “2ha to several thousand hectares; water
dept hs at roost sites average 13 cm (SD 7.5); roost sites are
generally within 2 kmof suitable feeding areas (agricultura
fields) and are usually over 1 kmfrom human habitation (Johns
et al. 1997).

Large wetl ands with a secure water supply are extrenely

i nportant as staging sites since they provide refuge when
epheneral wetlands are dry. The Last Muntain Lake and Stal wart
National Wldlife Areas and the Last Muntain Lake Mgratory
Bird Sanctuary are used repeatedly by cranes and are deened
critical to the survival and recovery of the species. The South
Saskat chewan River and its sandbars between Qutl ook and
Saskatoon is also deened critical to the survival and recovery
of the species.
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Due to the epheneral nature of nost prairie wetlands and their
use by whooping cranes, no further specific critical habitat

desi gnations can be nmade at this tinme. However, several

addi tional areas do exhibit repeated use by whoopi ng cranes and
may be considered critical at some tinme in the future. These
specific wetlands and adjacent smaller wetlands in their
vicinity are: Mdnight Lake, Wtchekan Lake, Bl ai ne Lakes,

Radi sson Lake, Buffer Lake, Muski ki Lake, Quill Lakes, Kutawagan
Lake, Luck Lake, Creel man Marsh and wetl ands near Tribune and

Br omhead.

I n addi tion, the uplands on provincial crown |and associ at ed
wi th known roosting sites for whooping cranes have been
protected under the Saskatchewan Wl dlife Habitat Protection
Act .

RECOVERY TEAM

The Canada/ United States Woopi ng Crane Recovery Team consi sts
of 5 representatives from Canada and 5 fromthe U S. appointed
by CWs and USFW5, respectively. The team co-chaired by the
whoopi ng crane coordinators of the two countries, is responsible
for maki ng recomendati ons on actions needed to recover the
species. After approval is received fromthe wildlife agencies
of the two countries, then recovery actions are inplenented
whenever possi bl e.

Whoopi ng crane recovery teans were initially forned in 1975 in
the U S. and 1985 in Canada, though ad hoc commttees were in
exi stence before that. Wooping crane coordi nators were
appointed in 1981 in Canada and 1984 in the U S. In 1995, the
separate recovery teans fromboth countries were joined as an
international team A Menorandum of Understanding (MOU) on the
conservation of the whooping crane signed in 1985 and renewed
periodically governs recovery actions that are outlined in a
recovery plan witten by the team

| NFORMATI ON NEEDS
Survey Requirenents

Aerial popul ati on surveys are a continuing need on nesting and
W nter areas. There renmains a need to identify unoccupi ed but
potential nesting and winter habitat to identify any linmitations
on popul ation growmh. Sone of these habitats may require
protection by purchase, |ease, or |legal action. Water |evel
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surveys are a necessity in WBNP to fully understand ecol ogi ca
changes and their inpact on popul ation trends. Surveys of
coastal water salinity |levels, freshwater inflows, and crane
food resources will continue to be necessary on the winter area
at Aransas to identify ecological trends. Mgration activities
nmust be nonitored to ensure safety of the cranes and eval uate
changes in conditions faced on the | ong biannual journey.

Bi ol ogi cal / Ecol ogi cal Research Requirenents

Causes of nortality in wild and captive cranes shoul d continue
to be identified and addressed. Frequent nonitoring of the
birds will be required to detect [ osses. Such nonitoring wll
require radio tracking or satellite tracking of wild birds in
sonme instances. Further understanding of mgration stopover
habitat is needed to refine the effectiveness of habitat
augnent ati on and managenent on the Platte R ver and el sewhere.
Addi tional research is necessary to refine nmethods of creating
mar sh habitat with dredged sedinents to ensure |long-term
benefits to whoopi ng cranes. For captive popul ati ons, research
needs include refining neans of disease prevention, pairing and
pronoting early breeding, genetic managenent, nutrition of
captive birds, and behavioral training to pronote wildness in
birds destined for release in the wld. Research is continuing
to refine reintroduction techniques for establishing a second
m gratory popul ation to pronote appropriate mgratory behavi or
and survival. In 2001 the Woopi ng Crane Heal th Advi sory Team
(WCHAT) identified the high priority research needs in captivity
as: (1) the effect of West Nile virus on cranes and devel opnent
of a vaccine, (2) developing a nore effective TB test for
screeni ng whoopi ng cranes, and (3) devel oping a fecal
corticosterone test to conpare levels of stress associated with
vari ous managenent techniques in captivity.

Threat C arification Research Requirenents

Research already identified is needed to further define
potential threats. For exanple, the inpact that anticipated
reduced freshwater inflows at Aransas will have on salinity,

wi nter food resources, and popul ation survival needs to be
guantified. Continued research on nortality in reintroduced
popul ations is anot her exanple. Such |osses threaten the
success of the reintroductions. Research is also needed to
derive techniques to separate famly |lines so managenent of the
captive flock can be inproved, to preserve and increase the
genetic diversity of the fl ock.
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RECOMVENDED SCALE FOR RECOVERY ACTI ONS

Recovery plans are usually produced for individual species.
However, their habitat managenent recomrendati ons often benefit
numerous Wil dlife species. Therefore, the recomendations in
this plan vary from specific objectives for crane managenent to
| arger scal e habitat objectives. For exanple, habitat
restoration in the Platte River Valley of Nebraska benefits

ot her endangered species as well as other wildlife.

Consequently, recovery activities described within this plan are
integrated with | arger-scale recovery efforts wherever possible.

ANTI Cl PATED CONFLI CTS OR LOG STI CAL DI FFI CULTI ES

There are no unique conflicts or logistical difficulties that
can be identified at the present time. There will continue to
be chal |l enges of the type that inpede new research and untested
recovery techni ques. Budgetary constraints are always potentia
difficulties in fulfilling recovery goals.

POTENTI AL | MPACTS FOR OTHER SPECI ES/ ECOLOG CAL PROCESSES

Managenent inpacts are generally beneficial for other species.
Preservati on and managenent of crane habitats will benefit those
species that already inhabit such sites. For exanpl e,
protecting freshwater inflow into coastal areas will benefit al
native coastal species. A possible exception is predators
(e.g., alligator, bobcat, wolf, fox, raven, and coyote) if
predator control becones necessary in nesting or winter habitats
inthe initial stages of reintroduction. A few bobcats and

al ligators have been renoved fromreintroduction sites in
Florida. Hunting seasons for whoopi ng crane | ook-alike species
may be affected by the presence of whoopi ng cranes. These issues
are discussed in THREATS AND REASONS FOR LI STI NG — Hunti ng.
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PART |I1. RECOVERY

The foll owi ng section presents a strategy for recovery of the
speci es, including objective and nmeasurabl e recovery criteria
and site-specific managenent actions to nonitor and reduce or
remove threats to the whooping crane, as required under section
4 of the Endangered Species Act (ESA) and under section 41 of
the Species at Risk Act (SARA). The Recovery Plan al so has
addressed the five statutory listing/recovery factors (section
4(a) (1) of the ESA) and the short and I ong termgoals of the
SARA (section 41(1)(d)) to the current extent practicable, to
denonstrate how the recovery criteria and actions will lead to
renoval of the whooping crane fromthe List of Threatened and
Endanger ed Speci es.

STATUS REVI EW

In the U. S., under Section 4(a)(2) of the ESA, the USFWS is
charged with periodically reviewng the status of |isted species
to determ ne whether any species warrants reclassification. The
Comm ttee on the Status of Endangered Wldlife in Canada
(COSEW C) reviewed the status of the Wiooping Crane in 1978 and
again in 2000. The whooping crane was |isted as an endangered
speci es in Canada under the Species at Ri sk Act in 2003.

COSEW C nust review the classification at | east once every ten
years. In both countries, the whooping crane renmai ns endangered
because of its | ow population size and the limted range of the
single self-sustaining wild popul ati on.

RECOVERY STRATEGY

The recovery strategy involves: protection and enhancenent of
the breeding, mgration, and wintering habitat for the AWBP to
allowthe wild flock to grow and reach ecol ogi cal and genetic
stability; reintroduction and establishnent of self-sustaining
wi | d flocks geographically separate fromthe AWBP to ensure
resilience to catastrophic events; and mai ntenance of a captive
breeding flock to protect against extinction.

Wrk will continue to reduce existing threats (habitat |oss and
degradation, disease, nortality from power |ines, |oss of
genetic diversity), as well as new threats that may ari se.
Because of the Iimted range of the AWBP in both sumrer and
winter (i.e., pioneering new habitat is limted to areas

adj acent to existing use areas), efforts have been initiated to
rei ntroduce a second population in Florida and a third

popul ation in the eastern U.S. These additional popul ations
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provi de protection against extinction of the species in the
wild, in the event that a catastrophic event inpacts the AWBP,
or if that flock slowy begins to decline in size. These

rei ntroduced popul ati ons nust be geographically isolated from
the AVWBP so that potential negative influences of the captive-
rai sed birds do not inpact the AWBP. Negative factors could

i ncl ude di sease transni ssion and behavi oral differences,

i ncl udi ng vocalizations. Further, reintroduced popul ati ons
listed as experinental nonessential under Section 10(j) of the
ESA are required to be geographically distinct from existing
wi | d popul ati ons.

In order to be genetically viable over the long-term the
whoopi ng crane popul ati on nust be | arge enough so that creation
of new alleles through genetic drift will offset the | oss of
genetic material in a small population. Gowh of the AWBP and
the two reintroduced popul ations are expected to ultimately

i ncrease nunbers to a | evel at which the popul ati on shoul d not

| ose any nore genetic material.

RECOVERY POTENTI AL AND RATI ONALE

Wth its low reproductive rate and the nmany threats to breeding,
mgration, and wntering habitat, it is unlikely the whooping
crane will ever becone abundant. Conservation of this species
will require vigilant managenent and the interest and concern of
an infornmed public.

However, based upon overall habitat availability, a positive
grow h rate, and success in captive breeding, the potential for
continued survival of the species and ultimate recovery i s good.
Aver age annual population growmh in the AWBP was 4% from 1938-
1991. Based on this growh rate, Mrande et al. (1993)

proj ected the AWBP popul ation to reach 500 individuals within 17
years, with no neasurable probability of extinction over 100
years.

The i nherent capacity of whooping cranes to rebound
denographically is | ow due to del ayed sexual maturity (age 3-4
years) and a | ow reproductive rate (2 eggs in the annual nesting
attenpt with only 1 chick typically fledging). Nevertheless, if
breeding pairs are protected from excessive nortality, a
breedi ng pair’s breedi ng experience and | ongevity can conpensate
for I ow reproductive rate. As nesting pairs gain experience,

t hey become nore successful in rearing chicks. At the sane
time, cranes can reproduce over a relatively long lifetine: 3 to
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5% are predicted to Iive and renmai n productive beyond age 30
years (Mrande et al. 1993).

The present nesting habitat at WBNP nay not be as productive as
the major historical nesting wetlands in the prairie grasslands.
(Brian Johns, pers. comm). However, WBNP provides suitable
protected nesting habitats that have supported popul ation
recovery from3 or 4 nesting pairs in 1941 to 61 pairs in 2003.
Sufficient mgratory stopover habitat is available to support

t he present popul ation and nunbers likely to be attained in the
near future. Wnter habitats at Aransas are presently
sufficient to support at |east 500 individuals (Tom Stehn, pers.
comm). However, uncertainty remains about possible |ong-term
declines in suitable habitat as a consequence of expandi ng human
popul ations and their demands for fresh water, housing,
recreation, agricultural production, and industrial products.
Some of the prime historical grassland nesting habitat could be
restored in southern Canada and the northern United States.
However, such actions would be costly, require purchase of |arge
| and bl ocks, and restoration of wetl ands.

Threats to whoopi ng cranes have been alleviated to a degree
sufficient to allow an average annual growth of 4.5%for a half
century in the AWBP. The Cooperative Protection Plans

i npl enented by provincial, state and federal agencies are
believed to reduce | osses to shooting and di sease (Lewis 1992).
Sonme power lines are being nmarked to make themnore visible, a
t echni que shown to reduce sandhill crane collisions with power
lines (Morkill 1990, Morkill and Anderson 1991, Brown and
Drewi en 1995), that would al so hel p reduce whoopi ng crane
nortality. Erosion |osses of critical winter habitat along the
@Qul f Intracoastal Water WAy have been reduced significantly

t hrough the use of concrete matting (Zang et al. 1993, Evans and
Stehn 1997). Dredged naterial has been used to create w nter
habi tat (Evans and Stehn 1997).

Four captive flocks, those at Calgary, |ICF, PWRC, and San

Ant oni o Zool ogi cal Gardens, are producing offspring. Captive
production has been sufficient to provide over 268 birds for the
non-mgratory reintroduction experinment in Florida since 1993.
Anot her reintroduction using captive-produced young was started
in 2001 in the eastern U S with Wsconsin as the proposed
nesting area and western Florida the wintering site.
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RECOVERY GOAL:

The goal of this plan is to protect the whooping crane and its
habitat, and allow the overall population to reach a |evel of
ecol ogi cal and genetic stability so that it can be reclassified
to threatened status (downlisted). The ultinate goal is to
recover the whooping crane and renove it fromthe List of
Thr eat ened and Endangered Species (delist). However, because of
the length of time expected to reach downlisting goals, and
because of current information gaps in our know edge of the
species, it is not feasible to establish delisting objectives
and criteria at this tinme.

DOMLI STI NG RECOVERY OBJECTI VES AND CRI TERI A:

This plan sets forth 2 primary objectives and neasurabl e
criteria that will allow the species to be reclassified to

t hreatened (downlisted). These nunerical population criteria
can only be achieved if threats to the species’ existence are
sufficiently reduced or renoved, i.e., the population criteria
are a benchmark for threat reduction. Specific actions to
reduce these threats are addressed in the narrative outline
(page 52) and are cross-referenced with the listing factors
(page 66).

oj ective 1 — Establish and maintain self-sustaining popul ations
of whooping cranes in the wld that are genetically stable and
resilient to stochastic environmental events.

Criterion 1 — Maintain and allow for a continued increase
of the AWBP at a m ni num of 40 productive pairs, and
establish a m ninum of 25 productive pairs in self-
sust ai ni ng separate popul ations at each of 2 other discrete
| ocati ons.

A productive pair is defined as a pair that nests regularly
and has fledged offspring. The two additional popul ations
may be migratory or non-mgratory. Miltiple popul ations
provi de protection agai nst stochastic, catastrophic events
in nature. A single wild population remains vulnerable to
extinction during one, or a series, of adverse events,
regardl ess of its size.

Popul ation targets are 160 in the AWBP, and 100 each in the
Fl ori da non-m gratory popul ation and the eastern mgratory

popul ati on. These nunerical objectives are based partly on
a population viability assessnent of what is needed to

47



DRAFT Whooping Crane Recovery Plan 2005

mai ntain genetic material for the popul ati on (see Appendi x
A). Al 3 populations nust be self-sustaining for a decade
at the designated | evels before downlisting could occur. A
sel f-sustaining population is defined as a stable or
growi ng popul ati on wi thout any additional reintroductions
fromcaptivity. A though the 61 nesting pairs that the
AVWBP reached in 2003 exceeded the m ni num nunber
established in the downlisting criterion, two additiona

sel f-sustai ni ng popul ati ons have not yet been established.

Alternative Criterion 1 - If a second and third wld

popul ati on cannot becone sel f-sustaining, then the AVWBP
nmust be sel f-sustaining and remai n above 1,000 individuals
(i.e. 250 productive pairs) for downlisting to occur. The
Menor andum of Under st andi ng on Conservati on of Whoopi ng
Cranes, approved by Canadian and U. S. federal officials,
recogni zes a goal of 1,000 individuals in the AWBP
popul ati on. These hi gher nunbers are needed to ensure a
better chance for survival because the AWBP currently has a
very limted range and coul d be decimated by a catastrophic
event. The target of 1,000 is reasonable for downlisting
given the historical growmh of the AWBP, its | ow
probability of extinction (Mrande et al. 1993), and

t heoretical considerations of mninmum population viability
(Sal wasser et al 1984). To ensure sufficient genetic
variability, the AWBP nust increase to the | evel where the
creation of new alleles through genetic drift will offset
the loss of genetic diversity. After reaching the goal of
250 pairs, the popul ation should gain genetic variation
faster than the popul ation | oses genetic nmaterial.

ojective 2 — Maintain a genetically stable captive popul ation
to ensure agai nst extinction of the species.

Criterion 2 - Mintain 153 whooping cranes in captivity (21
productive pairs). Genetic analysis suggests that these
nunbers can maintain 90% of the genetic material of the
species for 100 years (Jones and Lacy 2003). To achieve
this, this Plan reconmends having 50 captive breeder pairs
of whoopi ng cranes by 2010, including 15 pairs at PWRC, 12
at ICF, 10 at CZ, 10 at ACRES, and 3 at the San Antonio
Zoo. A breeder pair (as differentiated froma productive
pair) is defined as a pair that breeds or is intended to
breed in the future. Production fromACRES, CZ, |CF and
PWRC will be the principal source of birds for release to
the wild for reintroduced popul ati ons. However, sources of
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rel ease birds should be based on the optimal genetic mx to
ensure | ong-term popul ation viability.

Delisting Criteria

It is not feasible to establish well-defined objectives and
criteria for delisting at this time. The extrenely endangered
status and the slow reproductive rate of the species dictate
that considerable time will be needed to reach downlisting
goals. Considering the historic slow growmh of the AWBP and the
chal | enges of reintroduci ng popul ati ons, downlisting is unlikely
to be reached before year 2035. It is unrealistic to predict
the environment and threats to the species that will prevail at
that time. New threats are expected to manifest and will have
to be overcone before downlisting occurs. Additiona

information is al so needed regarding the conservation biol ogy of
very smal |l popul ations, including inpacts of stochastic and
catastrophic events on survival. For whooping cranes, the
effective population size (N:) required to maintain genetic
viability over the long-termneeds to be cal cul ated. Appendix A
provi des detailed informati on on genetic issues and conservati on
of small popul ations.

De-listing criteria will require a popul ation target established
with a high I evel of confidence. Wthout know edge of a m ni num
size of the popul ation needed to ensure species survival, it
woul d be unreasonable to provide delisting criteria. Current
esti mates of the popul ati on needed to ensure survival range

wi dely between 1,000 and 7,000 and would provide little
confidence if a specific nunmerical target for delisting were set
at this tinme. Wth additional know edge regardi ng the dynam cs
and long-term survival of very small popul ati ons, nunerica

popul ation targets can be set to renove the whoopi ng crane from
the List of Threatened and Endangered Speci es.

New i nformati on gathered through recovery actions wll be

i ncorporated into additional population viability analysis as
t he popul ati on approaches its downlisting goals. Delisting
criteria wll be established at that tinme, and the overal

recovery strategy and actions will be revised as appropriate.
Future revisions of this recovery plan are anticipated, and a
delisting goal for the species will be set prior to downlisting

anticipated in 2035.
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2003 SARA RECOVERY OBJECTI VES

I n Canada, the 1978 COSEW C desi gnati on of the whooping crane as
endangered did not include a formal |ist of recovery objectives
and actions later required under section 41(1)(d) of the 2003
SARA. The section bel ow descri bes the recovery objectives and
actions proposed and/ or underway.

SHORT- TERM RECOVERY OBJECTI VES

bj ective 1: The short-termrecovery objective of 40 productive
pairs in the AWBP for 10 consecutive years has been
met. To reach the long-termrecovery goal of 1000
birds in North Anerica by the year 2035 t he AVWBP
needs to increase to 240 individuals and 70
productive pairs by 2010.

bj ective 2: Increase the captive populations to 45 breeding
pairs by 2010.

oj ective 3: Increase FP to 100 individuals and 10 productive
pairs by 2010. Establish a third popul ation
contai ning 80 adults by 2010.

(bj ective 4: Anal yse banding data and determne the No/ N ratio
for the AVBP

bj ective 5: Pronote education on whoopi ng crane recovery
t hrough i nnovati ve nedi a t echnol ogi es.

LONG- TERM ACTI ONS NEEDED

1. Continue to build the AWBP and protect and manage its habitat
to minimze the probability that a catastrophic event wll
eradi cate this popul ation.

2. Attain breeder pair and productivity goals at 4 captive
facilities in the United States and 1 in Canada to produce
the birds required for reintroductions. Continue research to
i nprove production of captive flocks.

3. Establish 2 additional self-sustaining wild popul ations
separate fromthe AWBP. Continue research to identify
appropriate reintroduction sites and i nprove reintroduction
techni ques. Protect and nmanage habitat of reintroduced
popul ati ons.
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Continue to use genetic information and advances in

conservation biology to determine N. and revise criteria as
war r ant ed.

Mai ntai n an i nformati on/ educati on program
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NARRATI VE OUTLI NE FOR RECOVERY ACTI ONS TO ACH EVE OBJECTI VES
1. | ncrease the AWBP

Reduce nortality and renove habitat constraints that m ght
[imt population recovery. The nesting and winter habitats
appear to have potential to support substantially nore than the
61 nesting pairs and the associ ated subadults and young- of -t he-
year present in 2003 (Johns 1998a, Brian Johns, pers. comm, Tom
Stehn, pers. comm).

For those birds still identifiable by color marking,
determ ne | ongevity and record novenents in response to habitat
changes. ldentify pairs on sunmer and winter territories to

determ ne adult survivorship and productivity by recording

uni son calls and anal yzi ng sonograns as devel oped by Dr. Bernard
Wessling. Measure chick survival in WBNP in relation to food
supply, water |evels, predation and weather conditions. Analyze
data to estimate popul ati on size, anmount of habitat, and

recrui tnment needed to achi eve recovery goals. Devel op
management options by conpari ng mean annual popul ati on growth
rates with and wi thout egg mani pul ation practices. Periodically
update the Population Viability Assessnent as new data and

i mproved nodel s becone avail abl e.

1.1. Monitor popul ation nunbers, including annual recruitment
and nortality.

Conduct aerial popul ation censuses on nesting and w ntering
areas to determ ne status and distribution. Nesting ground
surveys will include: nunbers of nests, |ocation of
territories, and clutch size (May); habitat conditions, nesting
success, and chick survival (June); and habitat conditions and
fl edgi ng (August). Weekly winter surveys will determ ne
popul ati on size and nunber of juveniles, delineate territories,
and detect nortality. Annual surveys of nesting and wi ntering
areas should provide a record of each pair’s annual
productivity.

1.1.1. Conduct aerial surveys in WBNP to determ ne

di stribution, productivity, recruitnment and
nortality.
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1.1.1.1. Analyze data on egg managenent and devel op a
strategy to maxim ze size of the AWBP. Devel op
managenent options regardi ng egg nani pul ati on.

1.1.1.2. Mnitor habitat in VWBNP, including water |evels
and crane foods. Expand the surface-water
nonitoring network to neasure water |eve
fluctuations and their effect on nesting success.
Defi ne specific factors that inpact cranes in
relation to water |evels in VBNP.

1.1.2. Conduct aerial surveys at ANVR to determ ne total
popul ati on nunbers, novenents, territories, and
nortality.

1.1.2.1. Monitor food resources and salinities and rel ate
to energy budgets of the cranes and w nter
nortality. Hire a technician to carry out this
t ask.

1.2. Monitor novenents in mgration.

Continue spring and fall mgration nonitoring to identify
and map mgration stopover habitat, and provide opportunities
to protect birds from di sease out breaks, shooting, collisions
with power lines, and to protect traditional mgration stopover
sites. Continue the whooping crane reporting network to
docunent si ghtings.

1.3. Reduce nortality.

Whoopi ng cranes di sappear from unknown causes during nost
years. Spring mgration, sumer, and fall mgration are the
periods that should receive enphasis to further dimnish
nortality of fledged birds (Lewis et al. 1992a). However,
managenent actions need to be taken wherever they can
effectively reduce nortality, regardless of relative rates of
| osses. Determine nortality factors, neasure inpacts, and
carry out strategies to reduce |osses. Aerial surveys on the
nesting and wintering areas help detect |osses and their
causes. Determine nortality factors in WBNP and ANWR on adults
and chicks and devel op strategies to increase survival.
Utilize satellite telenetry to determ ne causes of nost
nortality occurring during mgration. Develop nethods to
address nortality factors not considered in subtasks bel ow

1.3.1. Prevent shooting.

53



DRAFT Whooping Crane Recovery Plan 2005

Federal , provincial and state wildlife agencies should
continue to follow and update contingency plans for
protection of whoopi ng cranes that appear in hunt areas or
ot her hazardous situations. Continue to work with provinci al
and state agencies to mnimze conflicts between sport
hunti ng and whoopi ng cranes. Continue education prograns,

I ncluding identification brochures for hunters, to increase
conpetency of the public to identify whoopi ng cranes and
their protected status. Create a web site that offers an

I dentification guide for whoopi ng cranes and | ook-alike
species. Continue public outreach prograns to prevent
shootings and informthe public of the need to report

si ghti ngs.

1.3.2. Dimnish |l osses to di sease.

Devel op nmet hods of di sease prevention, detection, and
treatnment for avian tuberculosis, West Nile Virus (VWV),
Eastern Equi ne Encephalitis (EEE), and parasites. Wen
possi bl e, prevent whooping crane use of areas where waterfow
di sease out breaks are underway or have recently occurred.
The Contingency Plan for Cooperative Protection of Wooping
Cranes covers response to di sease incidents. Response wll
be directed by the Canadi an Cooperative Wldlife Health
Centre (CCOWHC) in Canada and the National WIldlife Health
Center (NVWHC) in the United States. Disease research wll
determ ne where prevention and control nethods shoul d be

di rected, and whether control will involve site nodification,
I nter-specific separation, individual prophylaxis, or a
conbi nati on of responses. WCHAT will continue to provide

advi ce and recommendati ons to the Recovery Teamon all health
| Ssues.

1.3.3. Reduce collisions/nortality.

Collisions with power Iines and fences are a frequent
cause of death or injury. Use telenetry to | ocate areas
recei ving high crane use and | ocations where power |ines are
a significant problem Monitor the placenent and design of
all new power lines in areas of known crane use. \Wen
possi bl e, bury new power lines or route around areas
frequently used by whoopi ng cranes making | ow1level flights.
Mark existing problemlines or nodify fences to reduce
collisions. Renove unnecessary fences and power |ines from
traditional stopover sites, Critical Habitat, National
Wldlife Areas, National WIldlife Refuges and Nati onal
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Wet | and Areas used by cranes. Barbed wire fences should be
of no nore than 3-strand design. Visibility should be
maxi m zed on any existing structures or those, which of
necessity, nust be constructed in whooping crane use areas or
flight routes by foll ow ng USFWs and/ or CW5 guidelines to
reduce bird strikes. USFW has issued interimguidelines for
reconmendati ons on communi cation tower siting, construction,
operation and decomm ssioning. |If comrunication equi pnent
cannot be co-located on existing towers and a new tall tower
IS built requiring guy wires, the wres should have visua
markers in place to reduce bird strikes. |If possible, towers
shoul d be kept less than 61 min height with a |arger tower
base and no guy wires. Tower lights for aviation safety
shoul d have flashing white strobe |ights rather than
continuous lighting. |If guy wires are unavoi dable, the wires
shoul d be marked. The Recovery Team should stay in contact
with the Avian Power Line Interaction Commttee to stay
apprai sed of new devel opnents in collision reduction.

1.4. Restrict detrimental human activities.

Cranes need to be protected from di sturbance, especially in
m gration and on wintering areas. Disturbance can result from
activities such as petrol eum exploration, mning, hunting,
fishing, bird watching, and boat and airplane traffic. The
cumul ati ve effect on cranes should be evaluated. Sources and
intensity of disturbance are expected to increase in the
future. Hunman activities should be nonitored, regul ated and/ or
prohi bi ted wherever they cause problens for the cranes.

1.4.1. Restrict construction periods.

Conduct seismc exploration, drilling, pipeline activity,
dr edgi ng, and ot her devel opnent or construction activities
Wi thin or near mgration and wintering habitat only when
cranes are absent. Acconplish scheduling through federal,
provincial, and state permtting procedures and by agreenent
wi th the conpany or agency invol ved.

1.4.2. Restrict aircraft altitude.

An altitude restriction of 610 m m nimum required by
Canadi an and U.S. regul ations over nesting and w nter
habitat, is particularly inportant in regul ating helicopter
flights. Bi ol ogi cal survey flights, research, and energency
situations, including unusual weather conditions, should be
the only exceptions to these restrictions.
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1.5. ldentify, protect, manage, and create habitat.

Determ ne availability of suitable habitat for breeding,
staging, mgrating, and wntering, including spatial needs and
territories of an expandi ng popul ati on.

1.5.1. ldentify essential habitat.

Sui tabl e breeding habitat that is currently unoccupi ed by
whoopi ng cranes should be identified. Conplete the mapping
of these habitats using available satellite inmagery.

Eval uate the potential of Northwest Territories and Al berta
sumer habitats to support a popul ation of 1,000 birds.

Addi tional study is needed to delineate areas that are
i nportant to migrating whooping cranes. UWilize satellite
telenetry to identify additional stopover sites. Describe
t he uni que characteristics of such habitat. Solicit reports
and record sightings of whooping cranes by qualified
observers.

Identify food and water requirenments of an expandi ng
crane popul ation in nesting, mgration and winter habitats.
I nvestigate spatial needs of nesting and wintering adult
pairs, famly groups, and subadult groups to understand
territorial defense behaviors that influence habitat
requirenents.

1.5.1.1. Measure food resources.

The food base for cranes on sites utilized by cranes
and areas not utilized should be sanpled. Describe the
food conplex that seens attractive and supports crane
needs. Relate this information to the evaluation of the
ability of summer and winter habitats to support 1,000
whoopi ng cranes. OCbtain nore information on blue crab
popul ations in the crane marshes at Aransas. The food
needs and energetics of whooping cranes during mgration
shoul d be studi ed.

1.5.2. Protect habitat.
In 2003 there were 3 pairs of whooping cranes nesting

out si de the boundaries of WBNP. As the popul ation grows,
nore birds will begin to nest outside the park. ldentify,
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map, and protect additional breeding habitat adjacent to
VABNP.

Ensure long-term protection of mgration stopovers sites,
I ncl udi ng staging areas in southern Saskat chewan and
traditional stopovers along the Platte River, Nebraska.
Ni nety-five percent of the stopover sites in Canada are in
private ownership (Johns et al. 1997). Wrk wth | andowners
to ensure that habitat remains suitable for cranes. Several
traditional stopover areas along the mgration route in the
United States have been designated as critical habitat.
Identify, map, and protect additional inportant m gration
stopover areas. Conservation of stopover habitat should
primarily focus on providing wetland nosaics (Richert et al.
in press). Conplete analysis of whooping crane habitat
availability in Kansas and Texas.

Protection is also needed for winter habitat required to
accommodat e an expandi ng crane popul ation that uses lands in
public and private ownership. The threat of increasing human
popul ation growth, activities and devel opnent, which woul d be
detrinmental to the cranes and their habitat, nmakes it highly
desirable to protect these areas. |n nost instances,
protection would not significantly alter current uses. \Were
non-refuge | ands are involved, work wi th owners/ managers to
ensure that habitat remains suitable for cranes. Wen
necessary, |ease or purchase critical sites. Purchase fee
title or conservation easenents for all essential marshes
used by whoopi ng cranes during winter. Study range expansion
at Aransas and provide protection, including conservation
easenments, on areas that a | arger whoopi ng crane popul ati on
wi |l occupy. Conplete protection for 100 hectares of salt
mar sh and adj acent upl ands on the Johnson Ranch | ocated on
Lamar Peninsula. The area used historically for wintering
al ong the Texas coast, including ANMVR and Mat agorda | sl and,
has been declared critical habitat under the ESA. Wth the
popul ation wintering in a larger area, 8 crane territories
were | ocated outside critical habitat in the 2001-02 w nter.
Eval uate the need to expand critical habitat boundaries at
Aransas and in the mgration corridor to ensure protection of
all inportant U.S. whooping crane habitats.

1.5.2.1. Prevent contam nation of habitat.

Preventive neasures range fromefforts to mnimze
exi sting damage to the long-range efforts to reduce the
potential for contam nation of habitat. Wrk with resource
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agencies in Texas to ensure that pollution is mnimzed
during the rapid population and industrial growth that is
occurring. Wrk with the Coast Guard and mari ne
transportation industry to reduce the risk of chem cal
spills. Wooping crane protection should be specified

explicitly in contam nant spill contingency plans which
i nvol ve state, federal, and provincial agencies along with
| ocal oil spill control groups in efforts to contain and

cl ean up | eaks and spills which could inpact whooping crane
habitat. Ensure that response personnel are sufficiently
trai ned and equi pped.

The USFWS shoul d coordinate with the appropriate regul atory
agencies all aspects of the oil and gas industry within
whoopi ng crane habitat. Encourage responsible agencies to
i nspect facilities to see that they conformto regul ations
and, if needed, to nodify regulations to provide protection
for cranes. For exanple, Quivira NWR is an inportant
stopover site for mgrating whoopi ng cranes. The refuge
cont ai ns nurmerous oil and gas wells where spills could
occur. However, each production site is surrounded by a
contai nnent |evee to ensure site protection if an acci dent
occurs.

1.5.2.2. Prevent erosion of winter habitat at Aransas.

Erosion structures need to be nonitored and mai ntai ned
to remain effective. Oher winter crane use areas need to
be nonitored for erosion.

1.5.2.3. Better nmanage deposition of dredge material.

Permt applications for dredging projects should be
reviewed carefully and nodified if they are inconpatible
wi t h whoopi ng crane managenent objectives. Solutions
I ncl ude re-use of existing disposal sites by renoval of
dredged material after it dries, and barging or punping of
dredged material to sites away fromthe marsh. Continue
experinments to create new crane marsh habitat w th dredged
materials. |nplenment the USACE 50-year Dredge Materi al
Pl an, which calls for creation of 654 ha of marsh at 11
sites. Continue research as part of the plan and nodify as
needed to maxi m ze benefits to whoopi ng cranes.

1.5.2.4. WMiintain freshwater infl ows.
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Human wi t hdrawal of water fromthe Guadal upe and San
Antoni o Rivers threatens productivity of marshes and bays
at Aransas. Through consultation and nanagenent, agencies
must ensure that streamflows are maintained to continue
productivity of the Texas bay systens used by whoopi ng
cranes. Inflows on the M ssion/Aransas watershed al so
potentially affect critical habitat. Future expansion of
the flock northwards could nmake inflows critical on the
Lavaca/ Navi dad Ri vers.

1.5.2.5. Maintain appropriate in-streamfl ow

Mai ntai n suitabl e stopover habitat on the Platte R ver
Nebraska, and the South Saskatchewan River, Saskatchewan
and on other rivers used by mgrating cranes, by ensuring
adequate flows that provide quality roosting riverine and
wet neadow habitats. These flows are necessary for
scouring invading cottonwoods and willow fromthe riverbed.
Purchase or | ease of |ands bordering key roosts nay be
necessary to protect the sites from human di sturbance and
to provi de wet neadow habitat that is an inportant source
of protein for whoopi ng cranes.

1.5.2.6. Monitor global warm ng

The expected sea level rise along with climte change
caused by gl obal warm ng will have a major negative inpact
on whoopi ng crane wintering habitat. Continued research
and managenent will be needed to protect this habitat.

1.5.3. Manage habitat.

First priority should be given to habitats designated as
critical or essential. Essential habitat is that used by and
I nportant to an endangered species, but not given any speci al
protection or designation by law. Evaluate and inprove
managenent practices on NVR, NWA, Waterfow Production Area,
federal, and provincial and state wildlife areas inportant to
whoopi ng cranes to devel op and maintain habitat. Acquire or
devel op cooperative agreenents on private |lands. Review
managenment practices systematically to determ ne benefit or
detrinment to whoopi ng cranes.

1.5.3.1. Fire managenent

The effect of fire on nesting and wintering habitat is
t hought to be beneficial. Parks Canada Agency shoul d
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continue to review fire managenent in WBNP and carefully
manage fire suppression activities that would be
detrinental to the crane sunmering area (Ti noney 1999).
Better define the role of fire in maintaining suitable
nesting habitat. Mintain upland prairie savannah habit at
used by the cranes at ANWR using prescribed fire as well as
attract cranes to the uplands by maki ng additional foods
avai | abl e.

1.5.3.2. Maintain upland water sources.

Mai ntai n freshwater ponds and/ or create new ponds on
the wintering grounds to ensure a supply of freshwater for
the cranes and to optim ze distribution of upland use by
cranes. Human activities on upland areas need to be
controlled to mnimze disturbance to cranes at freshwater
sour ces.

1.5.3.3. Manage vegetation.

Manage vegetation in essential or critical roosting
habitat on the mgration route. This may require
mechani cal or chem cal renoval of established trees or
ot her vegetation that may be di scouragi ng use by cranes
(i.e., the degraded Platte River, Nebraska). Cranes nake
significant use of uplands in winter when relatively open
feeding conditions are nmaintained. Mwng, roller
choppi ng, and prescribed burning can provide such areas.
Control the exotic Chinese tallow tree (Sapium sebiferum
that invades wetland swal es at ANVR wi t h an aggressive
her bi ci de application program Continue to devel op ot her
habi t at managenent practices that increase the habitat base
available in wntering areas. These techni ques should
enphasi ze use in areas that are nost protected from human
encroachnent.

1.5.4. Create wetland habitat.

On the mgration route, wetland restoration may be needed
in areas where there has been extensive |oss of crane
habitat. On and near the ANWR wi ntering grounds, enhance the
whoopi ng crane wintering habitat to provide for an expandi ng
crane popul ation. Increase managenent activities to provide,
better use of existing protected areas. Create new habitat
to hel p conpensate for habitat | osses and increase the
carrying capacity of the wintering area. Saltwater marsh can
be created in open water areas using dredged material .
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Lowering of some areas nechanically, to allow floodi ng by
hi gh tides and collection of runoff, should pronote
devel opnent of salt or brackish marsh areas.

2. Develop and nmaintain captive popul ati ons.

Mai ntai n 45 breeder pairs of whooping cranes at PWRC (15),
|CF (12), CZ (10), ACRES (5), and San Antonio Zoo (3). Birds
unabl e to reproduce can be used for parent-rearing, role nodels,
or education prograns.

2.1. Develop nore sensitive neasures of genetic diversity.

Devel op a thorough pedigree history for each producing pair
in the captive flocks, outlining production histories,
difficulties encountered, and anal yze for genetic inheritance
of deficiencies. ldentify ways to separate famly |lines by
exploring the use of anonynous fragnment |ength pol ynorphi sns
(AFLP) or other techniques. Convene a genetics workshop to
wite specific genetic plans for the Florida nonm gratory and
eastern mgratory popul ati ons.

Based on the above actions: (1) obtain genetic
representatives of as many wld pairs as possible; (2) retain
In captivity those birds that are especially val uabl e because
of their genetic background; and (3) give careful attention to
genetic and denographi c considerations to ensure health of the
captive popul ation. The nanagers of the captive popul ation
shoul d make annual anal yses of the genetics and denographics of
captive popul ations. Results of these anal yses could be used
to gui de selection of eggs for transfer fromthe wld,
selection of individuals for pairing, and mai ntenance of
appropriate popul ati on denography. Frozen senen banks shoul d
be mai ntained to prevent |oss of founder |ines.

2.2. Increase captive breeders.

The smal | captive popul ation of the past placed constraints
on productivity, and reduced the potential to formsocially and
genetically conpatible pairs. As nore pairs begin egg
production, there will be an increase in offspring avail able
for reintroduction efforts, and to enhance the behavioral,
denogr aphi ¢, and geneti c nanagenent of the captive popul ation.

2.3. Refine aviculture nmethods and productivity.
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Captive breeding centers should optim ze the production of
whoopi ng cranes in captivity through the application of proven
avi cul ture techniques described in the Crane Propagati on Manual
(El'lis et al. 1996). Research is needed in the fields of
reproducti ve physi ol ogy, genetics, behavior, and veterinary
sci ence.

2.3.1. Refine breeding pair managenent.

Devel op and/or refine various procedures used in captive
propagati on of whooping cranes, particularly behavioral and
physi ol ogi cal managenent, to maxim ze productivity of captive
popul ations. Use research surrogates to acconplish
bi ol ogi cal research and devel op techni ques. Deterni ne
opti mum techni ques for handling, pairing, and inducing crane
reproduction at captive breeding centers. One major need is
to bring whooping cranes into production at an earlier age
conparable to that of wild cranes.

2.3.2. Refine incubation procedures.

Whoopi ng crane eggs have greater hatchability rates when
i ncubated naturally for at |east two weeks. Exanine factors
i nvol ved in incubating crane eggs, both artificially and
naturally, to determ ne the environnent required and to
enhance overall egg hatchability and flock productivity.
Sandhi I | cranes and other cranes are avail able and desirable
for natural incubation. Inprove nmechanical incubation to
all ow reduction in the nunbers of captive cranes used for
I ncubation and a savings in costs and pen space.

2.3.3. Refine rearing procedures for reintroductions.

Direct captive rearing techniques and procedures at
conditioning the birds for release into the wild. Birds
destined for release into the wild should either be parent-
reared by whooping cranes or isolation-reared using live
whoopi ng cranes as nodels. \Woopi ng cranes shoul d not be
reared by other species. Birds reared for captive breeding
would initially be parent-reared or exposed to proper inprint
cues to assure reproduction. Wen possible, expose captive-
reared birds to conditions and situations in captivity that
they woul d be facing after rel ease.

2.3.4. Refine veterinary procedures.
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Long-term survival and productivity of the captive
popul ations will require healthy flocks. Proposed protocols
are described in the report entitled "Wooping Crane Health
Managenment Wor kshop” (Anonynmous 1992). Conduct research at
the captive centers, the NWHC and ot her partner centers on
t he diagnosis, treatnment, and prophylaxis of ailnents in
whoopi ng cranes and other cranes in order to ensure flock
health and mnimze nortality. Monitor routine health
practices at all times, and nodify as necessary. |ncluded
under this task are the recording of health and postnortem
findings, and the long-term storage of preserved tissues in a
centralized facility. Captive health research needs include
ort hopedi ¢ probl ens, chick devel opnental problens, parasite
control, drug and vacci ne use, energing infectious di seases
such as WAV, and sal nonel | a pat hogenicity.

2.3.5. Exchange aviculture information.

Staff of captive centers should exchange information
i ncl udi ng annual progress reports on propagation activities.
Propagati on and veterinary personnel should neet periodically
to exchange information and jointly address sim /|l ar problens,
and devel op i npl enmentation plans and protocols. Cooperation
and exchange between captive centers is needed to train new
staff.

2.4. Mintain captive facilities.

Al'l aspects of Task 2 require adequate facilities for the
captive whoopi ng crane popul ati ons and surrogate species. Al
facilities should be naintained in conditions suitable for the
cranes’ health, safety, and productivity so that recovery and
research objectives can be achieved. Captive sites wll
conformto national aninmal care guidelines. Once established
at a site, captive pairs should not be noved to anot her captive
facility since noves can cause nortality, disrupt and/or
per manent | y hi nder production.

Establish two additional wild populations.

The USFWS and CW5 shoul d coordi nate their research and

managenent efforts to establish at | east two discrete, self-
sust ai ni ng popul ati ons, each consisting of a m ninmum of 25
nesting pairs by year 2035. As long as they neet recovery
criteria, these new popul ations can be either mgratory or non-
mgratory. Plans call for all releases to be in the eastern

U S., at |east through 2010.
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3.1. Devel op rel ease techniques.

Test techniques for establishing mgratory and non-
m gratory popul ations. Research and establish protocols for
age of released birds, rearing nmethods, tinme of year, pre-
rel ease conditioning procedures, nethods for teaching suitable
m gration behavior, and predator avoidance training. The
nunber of rel eased birds and post-rel ease nonitoring should be
adequate to ensure proper evaluation.

3.2. Evaluate and sel ect rel ease sites.

Eval uat e proposed potential release sites based on the
bi ol ogi cal needs of the whooping crane, the |ikelihood of
establ i shing discrete, self-sustaining popul ations, and the
i mpact of such an introduction on other resources and prograns.
Sel ect proposed sites and rank them according to their
bi ol ogi cal suitability. Exam ne proposed rel ease sites and
ot her habitats to be used by rel eased cranes to determ ne
potential conflicting nmanagenent problens, e.g., |land and water
resource devel opnent, habitat degradation, inpact on other
wildlife species, distribution of power lines, cellular phone
towers and fences, disease, predators, and hunting of | ook-
al i ke species. Conduct research studies on the suitability of
rel ease sites at Marsh Island and Wi te Lake, Loui siana.

3.3. Establish a non-mgratory popul ation.

Continue to test the soft rel ease of whoopi ng cranes,
i solation-reared or parent-reared in captivity, as a neans of
establishing a non-mgratory population in Florida or
el sewhere. Supplenment the Florida population until it attains
25 nesting pairs. Monitor the released birds to gather data on
habitat use, novenments, nortality factors, nesting success, and
ot her data crucial to success of a reintroduction. Conduct an
ongoi ng eval uation of rel ease success. |nplenent managenent
t echni ques throughout the range of the new wild population to
I ncrease project success. Mnagenent shoul d be designed to
m nim ze unnecessary conflict with other |and and resource
uses.

3.4. Establish a mgratory popul ation.

Continue to test various neans of teaching captive-produced
birds to mgrate and survive in the wld. Supplenent this
popul ation until 25 nesting pairs are reached. Monitor the
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rel eased birds to gather data on habitat use, novenents,
nortality factors, nesting success, and other data crucial to
success of the reintroduction. Conduct an ongoi ng eval uation
of rel ease success. Techniques worth investigating include

| eading birds behind an ultralight or nodel aircraft, stage-by-
stage mgration by truck, or allow ng rel eased cranes to foll ow
wild cranes in mgration. |nplenment nanagenent techni ques

t hroughout the range of the new wild population to increase

proj ect success. Mnagenent should be designed to mninize
unnecessary conflict with other |and and resource uses.

4. Determne N. for species survival

Det erm ne a m ni mum popul ati on size needed to ensure survival
of the whoopi ng crane through stochastic and catastrophic events
whi |l e mai ntaining genetic diversity. Use know edge from
advances in the conservation biology of small populations,
popul ation viability theory, experience with |ong-term survival
of endanger ed popul ati ons and genetic infornmation to determ ne N
and revise recovery criteria as warrant ed.

4.1. Analyse banding data to determne the N/ Nratio for
t he AVBP.

An anal ysis of banding data collected fromthe AWBP from 1977 —
1988 woul d provide an estinate of productive pairs vs total
popul ati on si ze.

5. Maintain and expand i nfornmation/education prograns.

| mpl erent i nformation and education progranms to further
recovery of the whooping crane. |Issue press releases for
Decenber popul ation counts at ANWR, spring departure from ANVR
arrival in Saskatchewan and requests for reports of mgration
si ghtings; nunber of nesting pairs in WBNP;, nunber of chicks
surviving to autum in and near WBNP; and autumm arrival in
Saskat chewan and ot her provinces, and simlar significant events
for the FP and eastern migratory popul ation. Provide outreach
opportunistically at neetings and festivals.

5.1. Devel op nedi a products.
Devel op and distribute printed and audi o-vi sual nedi a
regardi ng recovery efforts. Target inportant segnents of the

public and specific needs of the recovery program Encourage
col | aboration between the various agencies and organi zati ons
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that have specific responsibilities or interests in whooping
crane recovery.

5.2. Provide view ng opportunities.

Provi de opportunities for the public to view whoopi ng
cranes near nmjor use areas wherever such view ng does not
interfere wwth recovery of the cranes. Provide |ive whooping
cranes when avail able for educational displays at zoos.
Provi de speci nen nounts for nuseuns and educati onal
Institutions to further public education and research.

REDUCTI ON OR ALLEVI ATI ON OF THREATS TO WHOOPI NG CRANES THROUGH
| MPLEMENTATI ON OF RECOVERY ACTI ONS

The foll owi ng section describes recovery actions proposed and/ or
underway for recovery of the whooping cranes and identifies the
tasks in the Recovery Qutline that specifically address threats
to the whooping crane as they relate to the 5 listing factors.

Li sting Factor A: The present or threatened destruction,
nodi fication, or curtailnment of a species habitat or range.

Habi tat destruction and curtail ment of the species range are
addressed in Tasks 1.1 — 1.54 through: popul ati on and habit at
nonitoring on the breeding, mgration, and w nter grounds;
reduction of collision and di sease nortality; public education
to prevent accidental shooting; habitat protection and
managenent; and nonitoring and regul ati on of specific threat and
i npacts such as chemical spill, coastal erosion, dredging,
changing salinity fromwater wthdrawal, and changes in in-
streamflows. Establishnment of two additional wld popul ations
(Tasks 3 — 3.4) also address this threat through augmentation of
t he current popul ati on and expansi on of whoopi ng crane range in
hi storical habitats. Devel opnent and mai ntenance of a captive
popul ati on (Tasks 2 —-2.4) provide protection against extinction
in the wild and produce birds for reintroduction to the wld.

Listing factor B: Overutilization for comercial, recreational,
scientific, or educational purposes.

Task 1.3.1 addresses prevention of accidental shooting of
whoopi ng cranes. Tasks 1.4 — 1.4.2 address protection from
di sturbance. Tasks 5.1-5.2 address public education regarding
whoopi ng cranes.
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Li sting Factor C. Disease and predation.

Di sease and predation are inportant factors in popul ation
dynam cs of whooping cranes. Diseases such as avian

t uber cul osi s have been docunented in the AWBP, and the
introduced West Nile Virus is a new threat of unknown proportion
to both captive and wild popul ations. Scientists nust |earn
nor e about di seases in whooping cranes (Tasks 1.3.2, 2.3.4) and
t ake measures to reduce this risk.

Predation is a significant source of nortality on flightless
chicks in WBNP and on reintroduced popul ations in Florida.
Efforts must be taken to reduce predation where practical,
especially in the reintroduced popul ations (Tasks 1.3, 3.1).

Listing Factor D. The inadequacy of existing regulatory
mechani sms.

The CA5 and USFWS believe that the current |egal franmework (ESA,
Mgratory Bird Treaty Act, SARA, and NEPA) provides for adequate
protection and conservation of the whooping crane and its
habitat. However, as the human popul ati on continues to grow and
devel opnent potentially inpinges on whooping crane habitat,
governments nust be willing to take decisive action to fully
prot ect whoopi ng cranes throughout their 2,400-m | e range (Tasks
1.4 — 1.4.2).

Li sting/ Recovery Factor E: OQther Natural or Human- Caused Factors
Affecting Its Continued Existence.

The primary source of nortality for fledged AWBP whoopi ng cranes
is collision with power Iines. This threat needs to be anal yzed
and actions developed to mnimze | osses (Task 1.3.3).
Collisions with fences and ot her nman- nmade objects such as towers
al so need to be reduced (Task 1.3.3).

Al t hough acci dental shootings are believed to cause a very | ow
per cent age of whooping crane nortality, Federal and State
agenci es need to continue to educate hunters to m nim ze and/or
elimnate all such take (Tasks 1.3.1, 5, 5.1). A “Take” in the
formof harassment is a threat primarily in winter as human uses
of salt marsh increases (fishing, hunting, birdwatching, nature
phot ography) as the human popul ati on continues to grow (Tasks
1.4, 14.1, 1.4.2). Current restriction of aircraft flights over
surmer and winter habitat is successfully reducing disturbance
(Task 14.2).
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The | oss of genetic diversity can only be overcone as popul ation
nunbers increase to the I evel where the creation of new alleles
through nutation will offset its past, current, and future

| osses in genetic diversity.

FUTURE CONSI DERATI ONS

Addi ti onal nethodol ogies for re-establishing a mgratory
popul ati on need to be devel oped. Although the ultralight nethod

appears to work well, it is labor intensive, expensive, and not
practical for releasing hundreds of cranes. Also, it is
unknown if cranes trained to follow an ultralight will have

subsequent nornal breedi ng behavior. Techni ques for rel easing
juvenil e captive-bred whooping cranes into mgratory flocks of
whoopi ng or sandhill cranes shoul d be expl ored.

The suitability of habitat in Florida is an area of concern.
High nmortality continues to hinder the reintroduction of

nonm gratory whooping cranes in Florida. Two of the 7
ultralight whooping cranes that followed an ultralight during
mgration were later killed by bobcats at Chassahow tzka NWR in
Florida in the 2001-02 winter. |In 2002, the remaining 5

conpl eted a successful mgration in both the spring and fall and
sunmered in the core release area of central Wsconsin. The 5
cranes returned to Florida but nost did not remain in salt marsh
habitat. It is unknown if the ultralight-trained whooping
cranes will prefer non salt marsh habitat in Florida and

possi bly associate with the non-m gratory whooping cranes in
central Florida.

Current plans call for all whooping crane rel eases to take pl ace
in the eastern U.S., at least through 2010. |If either of the
two eastern popul ations are not successful, and/or if the
habitat in Florida is not suitable for whooping cranes, then the
Recovery Team recomrends consideration of reintroduction sites
in Louisiana. |In 2001, a conmittee was formed in Louisiana to
investigate the potential for reintroduci ng whooping cranes to
that state. At least two possible sites have been identified.

St udi es done by Cannon (1998) found wi nter habitat at Marsh

| sl and, Louisiana, to be highly rated for whoopi ng cranes.

There is also interest in restoring nonm gratory whoopi ng cranes
to the vicinity of Wite Lake, Louisiana, where until 1950, a
nonm gratory flock existed. In July, 2002, BP Anoco donated the
71,130-acre Wiite Lake Preserve to the State of Louisiana. A
non-profit commttee has been set up to oversee the property,
and returning whooping cranes to this site has been di scussed.
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Based on their historical presence in the state, Louisiana seens
to be a good site for whooping crane reintroduction.

Al t hough the Recovery Teamis interested in the idea of
establishing a Louisiana popul ation, there are currently not
enough whoopi ng cranes produced annually in captivity to support
a reintroduction effort in that state. Additionally, nuch

pl anni ng and coordi nation with state and | ocal agenci es and
other interested parties in Louisiana is required to further

t hese prelimnary discussions.
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PART I11. | MPLEMENTATI ON SCHEDULE

The inpl enmentation schedule outlines and prioritizes recovery
tasks over the recovery period. It will be used in the ongoing
monitoring of all recovery tasks and will provide the basis for
funding of recovery actions. Tasks are identified under genera
categories, and all headings are derived fromPart Il"'s
Narrative Qutline for Recovery Actions to Achi eve bjectives.
The schedul e ranks objectives and tasks, identifies respective
responsi bl e agenci es, defines schedul es, and estimtes costs in
terms of financial resources and person-years for the recovery
period. Tasks must be continually revised as plans nove from

i npl enmentation to conpletion as a result of nonitoring results
and updating information. Each revision will identify
additional actions and studies that will be needed during the
recovery period.

Recovery priorities are defined as foll ows:

Priority 1: An action that nmust be taken to prevent extinction
or prevent the species fromdeclining irreversibly
in the foreseeable future.

Priority 2: An action that nmust be taken to prevent a
significant decline in species popul ation or habitat
qual ity or some other significant negative inpact
short of extinction.

Priority 3: Al other actions necessary to provide for full
recovery (or reclassification) of the species.
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IMPLEMENTATION SCHEDULE- Cost ($ x 1000)
Acti on Task # Priority Responsi bl e Pr ogr am Cooper at or Duration Yearl Year2 Year3
I ncrease AVBP 1 1 CW8, USFWs CWs, ES USACE, BR, Continuous See 11 15
USFWS- 2 RW FERC, WBNP to
Moni t or Popul ati on Numbers 11 2 CW5, W5, RwW Conti nuous See 111 1121
USFWG- 2 to
Conduct Aerial Surveys in 111 2 CWS, VBNP (&' V\BNP Cont i nuous 25 26 27
V\BNP
Anal yze Data on Egg 1111 3 owWs (&' WCRT Cont i nuous 5 - -
Managenent
Moni tor Habitat in VBNP 1112 2 V\BNP V\BNP CWs Continuous 10 10 10
Conduct Aerial Surveys at 112 1 USFWS- 2 ES, RW - Cont i nuous 20 21 22
ANVR
Moni tor Foods and Salinities 1121 2 USFWS- 2 RW ES - Cont i nuous 20 20 20
at ANVR
Moni t or Movenents in 12 2 CWB, USFW&- 2, 6 CW5, ES RW A M S Continuous 5 5 5
M gration
Reduce Mrtality 13 2 CW5, USFWs- 2, 6 CWs, ES A M S Cont i nuous - - 30
Prevent Shooting 131 2 CW5, USFWS CW8, USFWs- ES, RW A Cont i nuous 5 5 5
2,3,4,6 M S
Di m ni sh D sease Losses 132 2 CW5, USFWs NVHC WCRT, PWRC, Cont i nuous 20 20 20
CCWHC
Di m ni sh Collisions 133 1 CW5, USFWs CWs, ES FCC Cont i nuous 2 2 2
Restrict Detrinental Human 14 2 CW5, PCA, CW5, RW ES, WVBNP Cont i nuous 20 20 20
Activities USFWS
Restrict Construction Periods 141 2 CW5, USFWS- 2 ES A M S, RW Continuous 5 5 5
V\BNP
Restrict Aircraft Altitude 142 2 CW5, PCA, VBNP, RW FAA, TC Cont i nuous - - -
USFWS- 2
Identify, Protect, Mnage, 15 2 CW5, USFWs CWB, USFW&- 2, 6 WCRT 1 year - 20 -
and Create Habitat st udy
Identify Essential Habitat 151 2 CWs, PCA CW5, USFWs- 2, 6 V\BNP Continuous 30 50 30
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Measure Food Resources in
Sunmmer and Wnter

Prot ect Habit at

Prevent Contami nation
Prevent Erosion of Habitat
Manage Dredge Materi al

Mai ntai n Freshwat er | nflows
Mai ntai n | nstream Fl ows

Moni tor @ obal Warm ng

Manage Habi t at

Fi re Managenent

Mai ntai n Upl and Water Sources

Manage Vegetation

Create Wetl and Habit at

Devel op and Maintain Captive
Popul ati ons

Devel op More Sensitive
Measures of Cenetic Diversity

I ncrease Captive Breeders

Refine Avicul tural Methods

and Productivity

1511

152

1521

1522

1523

1524

1525

1526

153

1531

1532

1533

154

21

22

23

CWS, PCA,
USFW5

CWE, USFWS

CW5, USFWS- 2

USFWG- 2

USFWG- 2

USFWS- 2, 6

USFW5- 6

CWS, PCA,

USFWS- 2,

CW5, PCA,
USFWs- 2, 3, 4, 6

PCA, USFW&

USFW5- 2

USFW5- 2, 6

USFW&- 2, 6

USFWS- 2, 9
USGS
CW5, USGS,
USFWs- 2, 9
USGS

CW5, USFW&- 2, 6

USFW&- 2, 6

ES, CG

USACE

USACE

ES, RW

ES, PRT

RW ES

RW ES

RW ES

RW

RW

ES, USACE

ES
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VBNP

TNRCC, USACE

RW ES
ES, RW
TNRCC, TPWD,

USACE
NAS

CW5, WBNP, ES
PRT, NAS,

V\BNP

PRT, NAS
V\BNP

PRT, NAS

RW
all captive
centers

I CF, PWRC,
NGO, NWHL

all captive
centers

all captive
centers

4-year
st udy

3-year

st udy

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

Cont i nuous

40

10

40

100

20

300

200

60

1400

40

10

45

100

20

300

200

21
to

60

1400

231
to

40

10

45

100

20

300

200

24

60

1400

235



Refi ne Breeding Pair
Managenent

Refine | ncubation Procedures
Refine Rearing Procedures for
Rei nt roducti ons

Refine Veterinary Procedures
Exchange Avi cul tural

I nformation

Mai ntain Captive Facilities
Est abl i sh Two Additional WId
Popul ati ons

Devel op Rel ease Techni ques

Sel ect Rel ease Sites

Est abl i sh a Non-M gratory
Popul ati on

Establish Mgratory
Popul ati on

Determi ne Ne for Species
Survi val

Anal yse bandi ng data

Mai ntain | & Program

Devel op Medi a Products

Provi de Viewi ng Qpportunities

231

232

233

234

235

24

31

32

33

34

41

51

52

USGS, all

captive centers

I CF, PWRC
PWRC, |ICF, OM

all captive
centers, NWHC

WCCMT
USGS, USFW&-9

CWs5,
USFW6- 2, 3, 4,9

PWRC, | CF,
USFW&- 3, 4

CW5, USFWs-
2,3,4

USFW5- 4, 9, FL

USFWS- 3, 4, W,
PWRC, | CF, OM

CW5, USFW5,
PVRC

CW5, USFW5,
PWRC

CW5,
USFW5-
2,3,4,6,9, ICF
CW5, USFWs-
2,3,4,6,9

ows, FL, W
USFW&- 2, 3, 4, 6

ES, LE, RW

PA

PA

ES, RW
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all captive
centers

all captive
centers

all captive
centers

all captive
centers

all captive
centers

OM STATES,
USGS

FL, OM WCRT

WCRT

St ates

St at es,
Provi nces,
WCCA
| CF, PRT
PWRC, WCCA

oM

Cont i nuous
5 years
10 years

Cont i nuous

Cont i nuous

Cont i nuous
20 years
10 years
Do when
needed
10 years
20 years

Cont i nuous
1 year
st udy

Cont i nuous

Cont i nuous

Cont i nuous

50

10

10

20

150

750

280

600

50

10

10

20

30

31

to

750

280

600

20

10

50

10

10

20

30

34

750

280

600
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LEAD ORGANI ZATI ONS RESPONSI BLE FOR SPECI ES RECOVERY AND KEY
CONTACTS

Bri an Johns — Whoopi ng Crane Coordi nat or
Canadian Wldlife Service

Prairie and Northern Region

115 Perinmeter Road

Saskat oon, Saskat chewan

Canada S7N Ox4

(306) 975-4109

Bri an. Johns@c. gc. ca

Tom St ehn — Whoopi ng Crane Coor di nat or
U S Fish and Wlidlife Service
Aransas National WIldlife Refuge

P. O Box 100

Austwel |, Texas

USA 77950

(361) 286-3559 Ext. 221

Tom St ehn@ ws. gov

CANADA/ U. S. | NTERNATI ONAL WHOCOPI NG CRANE RECOVERY TEAM MEMBERS

Bri an Johns Canadi an WIldlife Service CO-CHAI R
Tom St ehn United States Fish and WIldlife Service CO- CHAI R

Canadi an Representatives

Mark Bradl ey - Wod Buffal o National Park

Deborah Johnson - Northwest Territories Resources, Wldlife and
Econom ¢ Devel opnent

Brian Johns - Canadian WIldlife Service

Sandi e Bl ack, DVM - Cal gary Zoo

Ri ck Espi e - Saskatchewan Environnent

United States Representatives

Dr. George Archibald - International Crane Foundation

Dr. John French - USGS, Bi ol ogical Resources Division

Juli e Langenberg, VMD — W sconsin Departnment of Natural Resources
Steve Nesbitt - Florida Fish and WIldlife Conservation Conmm ssion
Tom Stehn - U S. Fish and Wldlife Service
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Contact I nformation

Dr. George Archibald

| nternati onal Crane Foundati on
E- 11376 Shady Lane Road

Bar aboo, W 53913-447

Phone (608) 356-9462

FAX  (608) 356-9465

Emai | : george@avi ngcranes. org

Sandi e Bl ack, DVM

Head of Veterinary Services

Cal gary Zoo Animal Health Centre
1625 Centre Ave E

Cal gary AB, T2E 8K2

CANADA

Phone (403) 232-9309

FAX (403) 237-8318

Emai | : sandi eb@al garyzoo. ab. ca

Mar k Br adl ey

Whod Buffal o National Park

Par ks Canada Agency

Box 750

Fort Smth, Northwest Territories
Canada XOE OPO

Phone (403) 872-7900

FAX (403) 872-3910

Emai | : Mark_Bradl ey@ch. gc. ca

Debor ah Johnson

Regi onal Bi ol ogi st

WIldlife and Fisheries D vision
Departnent of Resources,

Wl dlife and Econom c Devel oprent
Governnent of the Northwest Territories
Fort Smith, Northwest Territories
Canada XOE OPO

Phone (867) 872-6449

FAX (867) 872-4250

Emai | : DEBORAH_JOHNSON@ov. nt. ca

Ri ck Espie
Bi odi versity Speciali st
Saskat chewan Envi r onnment

75


mailto:DEBORAH_JOHNSON@gov.nt.ca

DRAFT Whooping Crane Recovery Plan 2005

3211 Al bert Street

Regi na, Saskat chewan

Canada S4S 5W6

Phone (306) 787-2461

Fax (306) 787-9544

Emai | : REspi e@erm gov. sk. ca

Dr. John French

U. S. Ceol ogi cal Survey

Pat uxent Wl dlife Research Center
12011 Beech Forest Road

Laurel, Maryland 20708-4041
Phone (301) 497-5702

FAX  (301) 497-5505

Emai | : John_B _French@sgs. gov

Bri an Johns

Canadi an Whoopi ng Crane Coordi nat or
Canadi an Wldlife Service

Envi ronment al Conservati on Branch
Prairie and Northern Wldlife Research Centre
115 Peri nmeter Road

Saskat oon, Saskat chewan

Canada S7N 0X4

Phone (306) 975-4109

FAX (306) 975-4089

Emai | : Brian.Johns@c. gc. ca

Jul i e Langenberg, VMD
Department of Natural Resources
101 S Webster St. Box 7921

Madi son, W 53707-7921

Phone (608) 266-3143

FAX (608) 267-7857

Emai | : Langej @Inr.state.w . us

St eve Nesbitt

Florida Fish and Wl dlife Conservation Comr ssion
Wl dlife Research Laboratory

4005 South Main Street

Gai nesville, FL 32601-9099

Phone (352) 955-2230

FAX  (352) 376-5359

Email: Nesbits@wc.state.fl.us
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Tom St ehn

U. S. Woopi ng Crane Coordi nat or
U S Fish and Wlidlife Service
Aransas National WIldlife Refuge
P. 0. Box 100

Austwel | , Texas 77950

Phone (361) 286-3559, ext. 221
FAX (361) 286-3722

Emai | : Tom St ehn@ ws. gov

OTHER CONTACTS

Bill Gummrer

Regi onal Director, Prairie and Northern Region
CW\5

4999 98t h Avenue

Ednont on, AB T6X 2X3

(780) 951-8853

Dave Duncan

Head, WIdlife Managenent Secti on
W6

4999 98t h Avenue

Ednont on, AB T6X 2X3

(780) 951-8675

Dal e Hal |

Director, Region 2
USFW5

P. O Box 1306

Al buquer que, NM 87103
(505) 248-6282

Stuart Leon

Acting Chief, Endangered species
Regi on 2 — USFW5

P. 0. Box 1306

Al buquer que, NM 87103

(505) 248-6776
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PREPARED BY

Bri an Johns
Canadi an Wldlife Service

James C. Lewis, Ph.D.
Adj unct Prof essor

Uni versity of New Mexico
7712 M dge NE

Al buquer que, New Mexi co
USA 87109

(505) 821-3823

j cl ewi s@inm edu

Tom St ehn
US Fish and WIdlife Service

KEY LANDS ON WHI CH SPECI ES OCCURS AND ASSCCI ATED CONTACTS
Canadi an breedi ng grounds, contact Josi e Weninger Superintendent,
Whod Buffal o National Park, Box 750, Fort Smith, Northwest
Territory, Canada XCOE OPO

Canadi an mi gration staging/stopover areas, contact Brian Johns,
Canadi an Wldlife Service, address |isted above.

U.S. mgration staging/stopover areas, USFW5, Grand Island Field
O fice, Federal Building, 2" Floor, 203 Wst Second Street, G and
| sl and, Nebraska USA 68801

AVBP wi ntering area along the Texas Gulf Coast, contact Tom
St ehn, Aransas NWR address |isted above.

Fl ori da non-m gratory popul ation, contact Steve Nesbitt, address
listed above.

Eastern m gratory experinental reintroduction, contact Beth
Goodman, W DNR, PO Box 7921, WMadison, W 53707.
bet h. goodman@inr . st ate. wi . us

DATE COVWPLETED: Septenber 15, 2004
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APPENDI X A: M NI MUM VI ABLE POPULATI ON AND GENETI CS
M ni rum Vi abl e Popul ati on

Extinction in small popul ations has led to the theory of m ninmum
vi abl e popul ati on size, defined as the smallest nunber of

i ndi vi dual s necessary to give a population a high probability of
surviving over a specified tinme (Primack 1993). Snal

popul ations are subject to rapid decline due to 3 main causes:
(1) genetic fluctuations (e.g., genetic drift, inbreeding); (2)
denogr aphic fluctuations (e.g., variations in birth and death
rates); (3) environmental fluctuations in predation, disease,
conpetition, food supply, and natural catastrophes. As the
popul ation increases, the threat of extinction due to stocastic
events dimnishes, and | oss of genetic diversity slows, thereby
i ncreasi ng speci es security.

Shaffer (1981) tried to provide a specific technique for

determ ning the m ni num vi abl e population (MP). "A m nimum

vi abl e popul ation for any given species in any given habitat is
the smal | est isolated popul ati on having a 99% chance of renai ning
extant for 1000 years despite the foreseeable effects of

denogr aphi ¢, environnmental, and genetic stochasticity, and

nat ural catastrophes.” e.g., the smallest popul ation size that
can be predicted to have a very high chance of persisting for the
next 1000 years. |In this case, the probability for remaining
extant could be set at 95% or 99% and the tinme franme could be
adjusted to 100 or 500 years. The theory of MVP is sinply a
guide to aid in the preservation of a species.

As for the popul ation sizes necessary to achieve a m nimum vi abl e
popul ation, opinions vary widely. One rule of thunb is to
protect 1,000 individuals of a vertebrate species, because this
nunber seens adequate to preserve genetic diversity (Shaffer
1981, Sal wasser et al. 1984). Others suggest that an effective
popul ation size of 5,000 individuals is needed to retain

evol utionary potential (Lande 1995). Mre recently, Reed et al.
(2003) used population viability analysis to estimate MVP for a
variety of vertebrate species. Their definition of WP is a
popul ation that has a 99% probability of persistence for 40
generations. Their results indicate that the |ack of |ong-term
studi es for endangered species nmay |lead to an underestinmation in
the extinction rates for the species. They recomend t hat
recovery/ conservation prograns should be designed to support a
popul ation of up to 7,000 adults to ensure |ong-term survival.
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Downl i sting Based on MWP Criteria

Popul ation sizes sufficient to be referred to as a m ni nrum vi abl e
popul ati on depend highly on the effective population size (N).

As not all breeding adults pass on their genetic material equally
and randomy, there is a difference between the nunber of
breeders and effective popul ati on size. Wen defining the

popul ation size sufficient for downlisting, criterion nust
account for the difference between the total population and the
breedi ng popul ation size (i.e., the Ne/ Nratio). For the wild
whoopi ng crane popul ati on, breeders conprise approxi mately 50% of
t he popul ation. However, as the effective population will always
be | ess than the nunber of breeders, proper estimates for No Wl |
need to be obtai ned before the m ni mum vi abl e popul ati on for
Whoopi ng Cranes can be determ ned.

G ven the data to date, this plan recognizes gromh of the AWBP
to 1,000 individuals and 250 productive pairs as a criteria for
downlisting. The Menorandum of Understandi ng on Conservation of
Whoopi ng Cranes, approved by Canadian and U. S. federal officials,
recogni zes a goal of 1,000 individuals in the AWBP popul ati on.

If two additional self-sustaining populations can be established
inthe wild, each with 25 nesting pairs, and with the AWBP
projected to reach 125 nesting pairs by the year 2020, a figure
approachi ng a popul ati on of 1,000 whoopi hg cranes may be obtai ned
fromthese three popul ati ons. However due to the uncertainty
surroundi ng the exact figure required, w th suggested val ues
rangi ng between 1,000 and 7,000, this Plan does not set a
delisting goal for the whooping crane. |If additional research
into the exact calculation of an Ne/Nratio for the wild whooping
crane popul ation and additional research with other conservation
prograns can provi de nore assurances of the N. required, a
delisting goal will be set prior to the anticipated downlisting
in 2035.

Popul ation Gowm h and Retention of Genetic Materi al

A Conservation Viability Assessnment (CVA) workshop held in 1991
for the Wooping Crane was funded by USFWS as a cooperative
endeavor with CA5, U. S. Woopi ng Crane Recovery Team Canadi an
Whoopi ng Crane Recovery Team | CF, The Captive Breeding

Speci ali st Goup, and Species Survival Comm ssion of the

I nternational Union for Conservation of Nature. The final report
includes priorities for research and managenent of the wld and
captive popul ations as a neta-population to maxim ze retention of
genetic heterozygosity and mnimze the risk of extinction
(Mrande et al. 1993). The CVA devel oped stochastic sinulation
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nodel s to estimate rates of genetic loss for the wild and captive
whoopi ng crane popul ations. As a consequence of the 1941

popul ati on bottl eneck, the current population is derived from an
estimated 6 or 8 founders (Mrande et al. 1993, denn et al
1999), with an estimated genetic | oss of 66% (d enn et al. 1999).
Mrande et al. (1993) showed that a | oss of 6% to 8% of gene
diversity would have resulted in the first generation foll ow ng
the bottl eneck, where generation tine is 12 years. It was
estimated that about 87% of the gene diversity that survived the
bottl eneck has persisted from 1938 to 1990. 1In contrast, the
capti ve-hatched descendants have retai ned about 96% of the gene
diversity present in the post-bottleneck wild flock. As
continued |l oss of genetic material could lead to inbreeding and
declining productivity, the AWP popul ati on nust increase to the
| evel where creation of new alleles will offset the | oss of
genetic diversity.

Several other population viability analysis packages have been
tested usi ng whoopi ng crane data (Mrande et al. 1997a, Brook et
al. 1999). Modeling of the AWBP showed t he popul ation | arge
enough to sustain a fairly steady annual growh rate of 0.046
(SD=0.081) over the last 50 years (Mrande et al. 1997a). The
standard devi ation is about double the nmean growth rate so in
many years the population will decline tenporarily even though

| ong-termgrowth may be good. If this rate continues, the

popul ation will reach 500 birds in 17 years (about 2020) and
1,000 in 33 years (2035). The population is projected to have a
very |low probability of extinction over the next 100 years (Il ess
than 1% .

G ven the current genetic anal yses based on captive pedi grees, an
estimated 153 whooping cranes (21 productive pairs) are needed in
captivity to retain 90% of genetic material for 100 years (Jones
and Lacy 2003). This Plan recommends having 50 captive breeder
pai rs of whooping cranes by 2010, including 15 pairs at PWRC, 12
at ICF, 10 at CZ, 10 at ACRES, and 3 at the San Antoni o Zoo.
Production fromICF, PWRC, and CZ will be the principal source of
birds for release to the wild. However, sources of release birds
shoul d be based on the optimal genetic mx to ensure |ong-term
popul ation viability.

Loss of Genetic Diversity and Estimates of Rel atedness
For nost of the 1940's, the AWBP teetered on the brink of
extinction. Mtochondrial DNA from nuseum speci nens col |l ected

before and after 1941, when the AWBP declined to 15 birds, showed
a 66 percent reduction in haplotypes post-bottleneck, with the
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rarest hapl otype before 1940 now t he nost conmon (d enn et al
1999). Although we |ack pre-bottleneck diversity estimtes for
nucl ear DNA, we realize that simlar declines for this genone
nmust have al so occurred (Jones et al. 2002). This is evident
from AWBP' s | ack of genetic diversity as conpared to other
cranes. Conpared with a subset of other cranes, an

el ectrophoretic study of blood proteins showed that whoopi ng
crane diversity was | ess than that known from out-bred
popul ati ons of Sandhill Cranes, and greater than that of the

M ssi ssi ppi Sandhill which was known to have undergone a simlar
genetic bottl eneck (Dessauer et al. 1992). Wen diversity was
conpared across other markers, the Wioopi ng Cranes were shown to
be bel ow average in band sharing of DNA fingerprints (Longmre et
al . 1992); average in polynorphi smof the major

hi stoconpatibility conplex (Jarvi et al. 1992), and | ess than
average in mcrosatellite DNA diversity (Jones et al. 2002, Jones
2003). Fromthese studies, it is evident that the extant
whoopi ng cranes show an overall reduction in genetic diversity
conpared to their pre-bottleneck ancestors and to that of out-
bred cranes. This known diversity reduction, along with the fact
that generations of captivity increase inbreeding and decrease
genetic diversity (Wodworth et al. 2002), indicates that genetic
changes within the popul ation threaten to reduce vitality before
the popul ation is |large enough for nmutation to offset |osses in
diversity fromgenetic drift (Frankel and Soul e 1981, Ballou et
al . 1995).

In addition to the know edge of genetic diversity, understanding
i ndi vi dual -t o-individual relatedness within the captive whoopi ng
crane popul ations is inmportant to adequately nmanage the captive
popul ation and to establish viable wild popul ations (Jones et al.
2002). In addition to pedi gree nmanagenent, there have been
various nol ecul ar genetic techniques used in rel at edness
estimation. These studies have resol ved unknown paternities
(Longmire et al. 1992; Jones and Nicolich 2001), devel oped a
speci es-specific probe for the whooping crane (Love and Dei ni nger
1992), and identified inter-rel atednesses within the captive
founder |lines (Jones et al. 2002). A recently devel oped

techni que that could provide additional insights into the
whoopi ng crane population is Amplified Fragnment Length

Pol ynor phi sns (AFLP). Because of the relative paucity of
information in birds in general, and cranes in particular, the
useful ness of this technique in cranes is currently unknown. An
AFLP study, recently initiated at Patuxent WIldlife Research
Center, wll include sanples fromother crane populations wth
robust popul ati ons and those of reduced diversity. This

conpari son across crane species should provide additiona
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under st andi ng of crane diversity in general and the relative
state of genetic diversity of the whooping crane.
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APPENDI X B: SOCI AL AND ECONOM C CONSI DERATI ONS

Nuner ous books, magazine articles, television prograns, and

nat ure docunentary filns have been produced about this

magni ficent bird. Corporations have funded whoopi ng crane
research and recovery efforts and al so have used whoopi ng cranes
in pronoting their environnmental concern. The WCCA, a nonprofit
group, was forned in 1961 to pronote conservation of whooping
cranes and to educate the public. Oher organizations, such as
t he NAS, have participated in whooping crane research,
conservation, and education. The Platte R ver \Woopi ng Crane
Habi t at Mai ntenance Trust (PRT) was established in 1978 as a
nonprofit conservation organi zation to protect and enhance
habitat for mgratory birds in Nebraska along the Platte and
North Platte rivers, especially to protect and mai ntai n whoopi ng
crane habitat.

Appr eci ati on of whoopi ng cranes can al so be expressed in nonetary
terms. Each year 70,000 to 80,000 people visit ANWR, nobst during
the winter, spending significant anounts |ocally on | odging,
gasoline, and supplies (Ellen Mchaels, pers. comm). Starting
in 1964, 1 tour boat naned the “Whoopi ng Crane” offered weekend
day-trips from Rockport, Texas to view the cranes along the Gulf

| ntracoastal Waterway that runs through ANVNR By 1990, 5 boats
offered this opportunity, spanning every day of the week. During
1990- 1991, approximtely 17,000 people took these tours, paying
an average of $20 per ticket, for total seasonal expenditures of
$340,000 (Ellen Mchaels, pers. comm). The Rockport Chanber of
Conmmerce estimates that wildlife-related activities result in
annual gross econom c benefits of $6 mllion to the |oca

econony. Sone of these benefits result fromthe nearby presence
of whooping cranes. Port Aransas, Texas, holds an annual event
in February entitled “Festival of Wooping Cranes and O her

Birds”. In 2001, an annual fall crane festival was started in
Tennessee.
In several areas where | arge nunbers of sandhill cranes are

viewed by tourists, an additional attraction for observers is the
possibility of sighting whooping cranes. Approximtely 80, 000
people visit the Platte River area of Nebraska each year during

t he peak of spring crane mgrations, expending approximately $15
mllion (Lingle 1992). In Baraboo, Wsconsin in 2000, 27,900
people paid an entry fee of $7.00 for adults and $6.00 for
seniors to visit |ICF where a whoopi ng crane breeding pair in a
wet | and exhi bit are anong the crane species on display.
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Al t hough whoopi ng cranes no | onger occur in the Rocky Mountains,
interest in crane festivals that the whooping cranes played a
role in starting remains high. Approxinmately 75,000 people
annual ly visit Bosque del Apache NWR, New Mexico, nostly in

wi nter when the sandhill cranes are present (Peggy M tchusson,
pers. comm, 1993). The refuge and Socorro Chanber of Conmerce
al so sponsor a fall "Festival of the Cranes” to pronote tourism

The presence of whooping cranes in the past heightened interest
in the crane mgration at Al anpbsa/Mnte Vista NWR i n Col orado.
Appr oxi mately 10,000 people visit the refuge during the peak

m gration periods, many of these during the spring Minte Vista
Crane Festival. This 4-day festival is estinated to generate
about $10,000 per day in revenue to the |ocal econom es (Ann
Morekill, pers. comm, 1993).

The total value for nost endangered species is intangible and
difficult to quantify; however, in recent years econom sts have
devel oped net hods to approxi mate the val ue of nonnmarket resources
such as endangered species. These nethods neasure: (1) the val ue
peopl e pl ace on seeing an endangered species (use value); (2) the
val ue they place on continued exi stence of the species for
potential future observation value (option value); and (3) the
val ue of sinply knowi ng the species exists (existence val ue)
(Randall and Stoll 1983). One nethod of estimating these val ues,
t he contingent val uation nethod, asks individuals to express
their willingness to pay for nonnmarket goods (Stoll 1983).

I ndi vidual s are asked to estimate their willingness to pay for
observing (use value) or preserving (option and exi stence val ue)
t he speci es.

Conti ngent val uati on net hodol ogi es have been used to estimate the
val ue of whooping cranes. In witten surveys distributed in
1982-83 at ANWR, refuge visitors indicated wllingness to pay an
average of $4.47 for an annual permt to visit the refuge and an
average of $16.33 per year to support a private foundation that
woul d be responsible for conservati on of whooping cranes. A mai
survey to 4 netropolitan areas outside of Texas indicated that
respondents were willing to contribute an average of $7.13 per
year to the sanme hypothetical foundation. Allow ng for sanpling
error and non-response bias, the total value of the whooping
crane to United States' residents appears to range between 0.5
billion to 1.5 billion dollars per year (Stoll and Johnson 1984).

Three concl usions can be drawn fromthis evidence of the economc
val ue of whooping cranes. First, |local econom es can realize
significant econom c benefit fromthe presence of an endangered
species; these localities need assistance in identifying and
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capturing these econom c benefits. Second, val ues for endangered
speci es appear to be directly associated with the public's

knowl edge and awareness of the species. Value for the whooping
crane derives not only fromits aesthetic qualities and rarity,
but probably nore directly fromits identity as a synbol of the
effort to save species fromextinction. This value would not
have been realized w thout extensive education efforts. Finally,
increasing interest in this endangered species, which brings
econom ¢ benefits, has raised concerns about the effects of these
appreci ative uses upon the well being of the species. The issue
of di sturbance managenent is discussed el sewhere in this Plan.
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APPENDI X C. ACTI ONS ALREADY COVPLETED OR UNDERVAY
Prot ecti on

In April, 1985, Bert Tetreault, Director General of the CWs and
Robert A. Jantzen, Director of the USFW5 signed an MOU entitl ed
“Conservation of the Wooping Crane Relating to Coordi nated
Managenment Activities” (Lewis 1991). The MOU provides a nore
formal structure to the cooperative working relationships that
have characterized these 2 nations' joint efforts in nanagenent
and research of whooping cranes. Under the new agreenent, each
Servi ce appoi nted an enpl oyee to be responsible for inter- and
i ntra-nation coordination of whooping crane nanagenent and
research. The MOU di scusses disposition of birds and eggs,

post nortem anal ysi s, popul ation restoration and objectives, new
popul ation sites, international managenment, recovery team
recovery plans, and consultation and coordination. The MU was
renewed in April 1990, again in Cctober 1995 and August, 2001.
The current MOU was signed by the USFW5, USGS, CW5, and Parks
Canada.

A plan for Federal -State Cooperative Protection of Whoopi ng
Cranes was approved in 1985 and is updated periodically by the
USFW5 and 13 States where whoopi ng cranes occurred (Lewi s 1992).
The CW6 and 3 Canadi an provi nces approved the Federal - Provinci al
Cooperative Protection of Wooping Cranes in 1987 (Cooch et al.
1988). The plan descri bes response opti ons when whoopi ng cranes
are observed in hazardous situations due to avi an di sease

out breaks, environnental contam nants, or hunting activities, or
when these cranes are found injured, sick, or dead. Plan

obj ectives are to provide added protection to whoopi ng cranes,
especially during mgration, and to increase the opportunities to
recover and rehabilitate birds found injured or sick.

A whoopi ng crane heal th managenent wor kshop was organi zed in 1992
by the NVHC and ICF. Participants included the veterinary and
wildlife disease specialists working with whoopi ng cranes.

Uni f orm heal th managenent protocols were established for disease
nmonitoring of captive and wld flocks, and for pre-rel ease and
pre-transfer di sease screening. Unpublished information was

coll ated on di sease research. Research needs were identified and
prioritized including avian tubercul osis, EEE, and crane herpes.
A centralized, conputerized database on whooping crane nortality
was initiated. WCHAT was established with clinical and research
veterinarians identified to coordinate input and serve as
official advisors to the recovery team This Team continues to
nmeet periodically to evaluate progress and address needs. It has
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regul arly updated the health nanagenent protocols, devel oped
plans for a centralized serunitissue bank, and provided advice to
the recovery teamon issues such as new rel ease site di sease
assessments, nonitoring and control of energing disease including
EEE and West Nile virus, and selection of new captive facilities.

Breedi ng Grounds Managenent and Research

Managenent of VBNP and the crane breeding grounds is not nearly
as conpl ex an operation as nanagenent of the increasingly active
wi ntering grounds in ANMNR i n regards to whoopi ng crane issues.
The breeding range of the AWBP flock is secure from hunman-i nduced
changes such as forestry or conversion to agricultural I|and,
because 96% of the nesting occurs within WBNP. To afford the

hi ghest | evel of protection, the breeding habitat is designated
as a Zone 1 Special Preservation area. The Special Preservation
desi gnation establishes that within that area, there are to be no
manmade facilities (except Hw 5), and human access is prohibited
fromApril 15 through Cctober, except for park staff and
scientists involved in whooping crane research. Under norna

ci rcunst ances, habitat manipulation is not permtted in a
Canadi an national park. Policy would allow for manipul ation of
natural processes only if feasible, beneficial, and urgent to
achi eve recovery goals. |Issues such as global warm ng, which nay
dry out the marshes, and acid rain, are external concerns that
may affect the population and require habitat intervention.

Eri ckson (1961) anal yzed the Aransas w nter popul ation counts
from 1938-1960. This analysis reveal ed 3 inportant
characteristics of the wild popul ation that were later confirned
by Novakowski (1966): (1) principal production was apparently
derived froma fairly stable cohort of long-lived adults, (2)
anmong birds returning to Canada, nortality was highest in the
subadult cohort, and (3) because subadult nortality was
apparently limting recruitnent into the breedi ng popul ation, the
popul ati on would remain insecure until this nortality was
reduced. Based on these findings, Erickson proposed to bol ster
the wild popul ation through captive propagati on and the rel ease
of captive-produced stock. However, he cautioned that before
stock was obtained fromthe wild, safe and effective procedures
shoul d be devel oped using sandhill cranes as research surrogates.

Egg-taki ng experiments with sandhill cranes indicated that nest
desertion was negligible and popul ati on productivity was
relatively unaffected when single eggs were renoved from 2-egg
clutches. Ohers noted that cranes normally lay 2 eggs but
rarely fledge 2 chicks. (Observations on the breedi ng grounds by
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Novakowski (1966) confirned that whoopi ng cranes generally follow

this pattern. It appeared that a single egg could be renoved
fromeach 2-egg clutch with the sane favorable results
experienced with sandhill cranes.

The whoopi ng crane popul ation has been artificially augnented

t hrough transl ocati on and captive rearing of wild eggs. The
total nunber of cranes was increased by taking 1 egg froma
clutch of 2 and rearing it in captivity (Erickson 1975). Between
1967 and 1996, eggs were taken from WBNP to the captive sites
with the initial transfer of 6 eggs to PWRC (Tabl e 2)(Kuyt 1993b,
1996). Subsequent egg transfers hel ped to build the captive
flocks to the current popul ation of 113 birds in spring 2002.

The results of egg collection on the growh rate and over al
fitness of the wild popul ati on are unknown.
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Tabl e 2. Known nunber of nesting pairs, productivity, and
di stribution of eggs renoved from Aransas Wod Buffal o
Popul ation, 1966-2003.

Year No. of known No. of Max. no. of Destination of eggs

nesti ng juveni | es® nonbreeders® renoved from VBNP
pai rs? (i ncl udi ng
j uveni |l es)
PWRC! Grays | CF®
Lake

1966 59 5 -h 0 0 0
1967 9¢ 9 -h 6 0 0
1968 10 6 30 10 0 0
1969 12 8 32 10(3)" 0 0
1970 15 6 27 0 0 0
1971 13 5 33 11(2) 0 0
1972 16 5 19 0 0 0
1973 14 2 21 0 0 0
1974 15 2 19 13 0 0
1975 16 8 25 0 14( 3) 0
1976 16 12 37 0 15 0
1977 17 10 38 0 16 0
1978 15 7 45 0 13(2) 0
1979 19 6 38 0 19(3) 0
1980 19 6 40 0 12(2) 0
1981 17 2 39 0 12(2) 0
1982 17 6 39 2 14(1) 0
1983 24 7 27 2 16 0
1984 29 15 28 3(2) 22 0
1985 28 16 41 4(3) 23(3) 0
1986 29 21 52 12(10) 15(2) 0
1987 32 25 70 12(5) 12 0
1988 31 19 76 14 (6) 12 0
1989 31 20 84 15(9) 0 0

1990 32 13 82 0 0 12(1)
1991 33 8 66 16(10) 0 0

1992 41 15 56 10(1) 0 11(1)

1993 45 16 57 16(1) 0 10( 2)
1994 28 8 77 0 0 9
1995 49 28 60 14(2) 0 10
1996 45 16 70 8(1) 0 6
1997 51 30 84 0 0 0
1998 50 18 83 0 0 0
1999 48 17 92 0 0 0
2000 50 9 80 0 0 0
2001 52 15 72 0 0 0
2002 50 16 73 0 0 0
2003 61 25 72 0 0 0
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& Nesting pairs. (Canadian Wldlife Service, Brian Johns, pers.
comm )

b Fall arrivals, ANMR and area (U.S. Fish & Wldlife Service
1994; Refuge Manager, ANWR, pers. comm).

© Calculated as following winter's peak popul ati on m nus nunber

of breeding adults.

Pat uxent Wl dlife Research Center, Laurel, Maryland.

| nt ernati onal Crane Foundation, Baraboo, W sconsin.

Cal gary Zoo

Dat a i nconpl et e.

Cannot be cal cul ated, as data on nunber of known nesting pairs

~are inconplete.

" Nunbers in parenthesis indicate nonviable eggs or eggs that
failed as a result of enbryonic death (1975-1988 data from

- R C Drewen).

I Excl udi ng one sandhill crane egg.

o Q " o0 o
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Viability testing of eggs during collection was initiated in 1985
with the objective of |leaving at least 1 viable egg in each nest
visited. In nests with 2 viable eggs, 1 egg was renoved and

pl aced in nests that contai ned nonvi abl e eggs or transported to
the captive facilities. As a result of this procedure, the

hat chi ng success of tested known live eggs left in nests was

11. 7-15. 5% over those of undisturbed nests from 1985-1988 (Kuyt
1993b). However, sone of the | ower hatching success anong
undi st urbed eggs/ nests probably existed because they were
primarily those of younger, |ess experienced pairs. The transfer
of eggs between nests ended with the final pickup of eggs in
1996. Chicks raised fromthese eggs currently formthe nucl eus
of the breeding flocks being nmaintained at PARC, | CF, and CZ.

Egg coll ections and subsequent propagation efforts have been
descri bed el sewhere (Ellis et al. 1996, Kepler 1976, Kuyt |976a).

CWE and USFW5 obt ai ned eggs fromnests in WBNP in 1967 to 1971,
and 1974 to further augnent the PWRC popul ation, and in 1975

t hrough 1988 to provide eggs for the G ays Lake cross-fostering
experinment (Table 2). Egg transfers to PWRC were resuned in
1982-1989 and 1991-1996. Egg transfers to |ICF began in 1990 and
resuned in 1992-1996. Eggs were shipped to Calgary in 1994 and
1999 and a chick was transferred fromWNP in 1999. The
transfers in the 1990s were designed to increase the size and
genetic diversity of the captive flock.

Eri ckson (1976) and Kuyt (1976a, 198l a, 198l b) noted that egg
removal s have not adversely affected the productivity of the wild
popul ati on. Between 1967 and 1996, the era of egg pickups, the
AVBP increased from48 to 160, and the nunber of nesting pairs
increased from5 to 45. Cannon et al. (2001) agree that although
total nunbers of whooping cranes, both captive and wild, can be

i ncreased by egg pi ckup, total nunbers of chicks reaching Aransas
are | ess when eggs are picked up conpared to when no eggs are
removed. Ellis and Gee (2001) further noted the potentia
benefits of renoving the second fertile egg fromnests. Lews
(2001) reviewed the paper of Cannon et al. and that of Ellis and
Cee and cane to the conclusion that the data as presented did not
support the views of Cannon et al. and determ ned that a

reanal ysis of the existing egg collection data was warrant ed.

Because of these differing opinions, B. Johns reviewed the data
pair by pair and extracted as nmuch infornmation as possible from
original reports and solicited the expertise of Dr. Mark Boyce,
University of Alberta for the analysis. Mark Bradley (pers.

com ) advises that the data set used has biases; specifically the
non-random nest sel ection, |lack of a control group, not testing
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eggs for viability in the early years of collection, linmted
sanples in certain years, and potential inaccuracies in chick
surveys.

Boyce et al. (In prep) analysed colt recruitnment in VWBNP in
relation to egg renoval activities between 1987-1996. The egg
col l ection was never intended to be established with an
experimental design suitable for testing its effect on the

popul ation. As such there are inherent biases associated with
the data set; including a bias towards experienced, productive
pairs. The results of the analysis indicated that recruitnment of
young into the popul ati on was hi gher when eggs were renoved than
when eggs were not renoved. Theta=0.498+0.0012 with renoval,

t het a=0. 355+0. 0013 wi t hout renpval, showi ng a 25% reduction in
survival of chicks without renoval. This advantage of increased
recruitment from 1-egg nests is counterbal anced by occasi ona
survival of both chicks from 2-egg nests.

Boyce and M Iler (1985) found a 10 year cycle in whooping crane
counts, which held true through 2002 (Boyce et al. In prep).

This trend parallels counts of predators (based on |ynx fur
returns) in the area (Boyce et al. In prep). There was a strong
negati ve effect between egg collection and |ynx popul ati ons, such
that collection of eggs during a crashing |ynx popul ati on may not
be detrinmental to the AWBP. This would provide additiona

of fspring for recovery efforts el sewhere. During years that egg
renoval did not occur, 10% of recruits were fromsets of tw ns.
One interpretation is that periodically there are very good years
and t he whoopi ng cranes can actually raise twins. The analysis
reveal ed that there were no negative consequences from egg
removal , even with the tw nning effect.

Boyce et al. (In prep) also evaluated the effects of egg
substitution and found that it did not inprove nest success over
nests that had no substitutions. This could be due to the nest
being situated in a poor habitat or because the pair was

i nexperi enced.

The recovery teamrecogni zes that collection of eggs has
benefited the whoopi ng crane recovery program by providi ng stock
to establish the captive flocks and providing offspring for

rel ease, thus increasing the total nunber of whooping cranes and
hel ping to preserve the genetics of the species. The recovery
team bel i eves that data anal yses to date do not indicate that egg
collection would increase recruitnment in the AWBP over the |ong
term but could increase recruitnent in selected years. The
recovery teamwould |like to docunent the rate of tw nning until
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2006 without any egg collection in order to observe the
popul ati on dynam cs through a full 10-year cycle (1997-2006)
wi t hout any egg pi ckup.

The genetic master plan indicates that the genetic diversity of
the AVBP is well represented in the captive flocks, hence there
would be little to be gained genetically in the captive flocks by
renovi ng additional eggs from Wod Buffalo at this tine. There
may be denographic benefits to egg collections (i.e. nore chicks
avai l abl e for reintroductions), but the recovery team believes
that production fromthe captive flocks is sufficient to support
reintroductions at the present tinme. The current captive
facilities are at peak manpower and pen capacity for raising

exi sting chicks and woul d be strained to handl e additional eggs
at present. The issue of egg collection should be reevaluated in
2006 at the conpletion of 10 years with no collection.

Fl i ghtl ess young whoopi ng cranes were captured and marked with
colored plastic leg bands in WBNP from 1977 through 1988( Kuyt
1978a, 1979a, Drewi en and Kuyt 1979). Bandi ng whoopi ng cranes in
WBNP was halted after 1988, since much information had al ready
been obtai ned and the objectives of the original banding program
had been net. Also, capturing the chicks can cause sone
nortality. Over the 12 years of the banding program 134 birds
were captured and 2 chicks died (1.5%. As of 2002-2003 w nter,
26 of the 185 birds (i.e. 149% in the AVWBP were still
individually identifiable by their bands (Tom Stehn, pers.

comm ).

Thi s marki ng program provided a wealth of information on whoopi ng
crane biol ogy, including the summering |ocations of subadults,

t he dynam cs and habitat use of wintering subadult flocks, age
specific survivorship, the age of initial pairing and breeding,
juvenile and adult philopatry and the identification of stopover
sites, and wintering and breeding territories used by specific
pairs (Kuyt 1979b, 1981a, 1981b, Bi shop and Bl anki nship 1982,

Bi shop 1984, Stehn and Johnson 1987, Johns et al. In press).

O her information gained fromthe bandi ng studi es included the
ability to devel op a studbook on a fairly | arge segnent of the
wi | d popul ation, tracing the reproductive histories of many of
the birds including mate switches and probabl e deaths. These
data provide valuable insight into the rel atedness and genetic
diversity of the wild flock and may be of assistance in

eval uating potential inbreeding effects in the future.
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M gration Monitoring

Whoopi ng cranes spend approximately 3 nonths annually in

m gration. Although a nunber of mgration sightings have been
reported and conpil ed over the years (Al len 1952, Sutton 1967,
Wl ki nshaw 1973, Archibald et al. 1976, Stephen 1979, Asherin and
Drewi en 1987, Johns 1987, Asherin et al. 1992), few were
confirmed. |In order to protect mgrating whooping cranes from
di sease out breaks and ot her potential hazards, and to conpile
information on the characteristics and | ocations of stopover
sites, the USFWS initiated the Cooperative Woopi ng Crane
Tracking Project in 1975. The CW5 started a simlar programin
1977. This program al erts key personnel about sightings so that
reports can be verified stopover sites described, and the birds
kept under protective surveillance by State, Provincial, and
Federal personnel. This nonitoring programis coordinated with
reporting networks of wildlife agencies along the mgration
corridor. Wooping crane sightings conpiled within the U S
portion of the mgration corridor by the USFW5 (1,352 confirnmed
sightings, 1943-99) were sunmarized by Austin and Richert (2001).
Whoopi ng crane sightings conpiled within the Canadi an portion of
the mgration corridor were summari zed by Johns 1992 and Johns et
al . 1997) The presence of nmarked birds fromthe bandi ng program
conducted in WBNP provided nore precise information on mgration
chronol ogy, and yielded information on several events that woul d
have ot herw se gone undetected (Stehn 1992a,c).

Radi ot el enetry techni ques were first tested on cross-fostered
whoopi ng cranes in the RW (Drewi en and Bi zeau 1981). Begi nning
in 1979, flightless young were captured and marked with plastic
| eg bands to which mniature radio transmtters (45-60 g) were
attached. Local novenents of the radio-tagged birds were

noni tored on summering and wi ntering areas, and severa

i ndi viduals were followed during their fall migration between
Grays Lake NWR in southeastern Idaho and Monte Vista NAR in
sout h-central Colorado. No adverse effects were noted from
capturing, banding, and radio-taggi ng young whoopi ng cranes
(Drewi en and Bi zeau 1981).

On the basis of these prelimnary studies, a cooperative USFWs-
CW5- NAS radi o tracking programwas initiated for birds in the
AVBP to determ ne various aspects of mgration ecol ogy, including
habitat characteristics, behavior, and sources of nortality.
During each sumrer 1981-1983, small solar-powered transmtters
were placed on several prefledged whoopi ng cranes captured during
t he col or-bandi ng operation in WBNP (Kuyt 1979a, 1979b, 1992).
Dat a were obtained on 3 southbound and 2 northbound migrations.
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Most information involved the individuals or famly groups
actually being followed, but data were al so accumul ated on ot her
m grati ng whoopi ng cranes encountered during the project.

Thi s successful tracking project resulted in inportant
informati on concerning mgration routes, mgration timng, flight
nmet hods and speed, stopover |ocations and stagi ng areas, habitat
use, social behavior, activity budgets, predator/disturbance
reactions, and sources of nortality (Howe 1989, Kuyt 1992).

Per haps the nost inportant result obtained fromthis tracking
proj ect has been docunenting nortalities on the breedi ng grounds
(wol f predation) (Kuyt et al. 1981), during migration (power |ine
collisions), and on the wi ntering grounds (predation and

di sease). Simlar valuable informati on has been acquired on

m grati on and behavi or of whooping cranes in the RW (Drew en and
Bi zeau 1981, Asherin and Drewien 1987, Drewien et al. 1989).

M gration Habitat Managenent and Research

Sui tabl e stopover habitat is necessary for the birds to conplete
their mgration in good condition. There has been consi derable
alteration and destruction of natural wetlands, rivers, and
streans, sonme of which had served as potential roosting and
feeding sites for mgrating cranes. There nay be additiona
areas along the mgration route that need to be delineated and
pr ot ect ed.

Sout h central Saskatchewan has been referred to as a traditiona
fall staging area for whooping cranes (Johns 1992). Habitats used
by cranes, in the staging area, were characterized by Johns et
al. (1997). Choice of wetland types for roosting was influenced
by a variety of |andscape features both natural and mannade.
Roosting wetlands varied in size and type, depending on the
season, in areas of higher than average wetl and density. The
staging area is in a highly nodified environment with the

maj ority of crane roosts (96% spring, 85% fall) being on private
| and. Foragi ng area use exhibited a simlar trend (Johns 1997).
Once the cranes |leave the fall staging area the remai nder of
their mgration is rapid and stopovers are of shorter duration
(Kuyt 1992). There is no equival ent spring staging area.

USFW5 has funded studies of availability of suitable mgration

stopover habitat within the AWBP mgration pathway in the United
States, (Stahlecker 1988, 1992, 1997a, 1997b). National Wetl and
| nventory (NW) maps, used in conjunction with aerial photo maps
and suitability criteria (Arnbruster 1990), were poor predictors
(33%correct) of suitable roosts in Cklahoma but good predictors
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(97% correct) of unsuitability (Stahl ecker 1992). NW nmap review
in Nebraska was a good predictor of both suitability (63%
correct) and unsuitability (73%correct). Wtlands suitable for
overni ght roost sites for mgrating whoopi ng cranes were
avai | abl e throughout the migration corridor in the Dakotas and
Nebraska (Stahl ecker 1997a, 1997b), but may be limted in

Okl ahoma (St ahl ecker 1992). Simlar sanpling to eval uate roost
avai lability in Kansas and Texas shoul d be conduct ed.

Ri chert (1999) used Geographic Information Systens (@ S) and
renot e sensing technol ogi es to eval uate whoopi ng crane stopover
habitat in Nebraska. Confirmed whoopi ng crane sightings, when
conpared with habitat sel ection, suggest that whoopi ng cranes
sel ect roost habitat by recognizing |ocal and |arger-scale |and
cover conposition. Habitat selection was influenced by socia
group, season, and | andscape pattern (Richert 1999).

Based upon reconmendati ons fromthe Recovery Team the USFW5
initiated a project in 1977 to conduct site evaluations at sites
in the U S. used by whooping cranes during mgration. The site
eval uati on data base, containing 1,060 eval uations conpl eted

bet ween 1977 and 2000, was sunmarized by Austin and Richert
(2001). Results reveal ed sone new insight into whooping crane
habitat use during mgration (e.g., roosting and feeding site
characterization).

Based on the | arge nunber of sightings along the central Platte
Ri ver in Nebraska during 1820-1948, Allen (1952) believed that
whoopi ng cranes made that area a major stopover, remaining in the
area for sonme days. In 1978, the USFW5 desi gnated an 88 km
portion of the Platte River in central Nebraska as critica
habi t at .

As a result of reduced channel wi dth, |oss of adjacent wet
meadows, and encroachnment of the channel by woody vegetation
brought on by diversion and storage of water for irrigation and
power generation (USFW5 1981), 128 kmof Platte Ri ver channe
habitat has been lost. 1In the remaining 120 kmof the Platte
Ri ver channel that crosses the breadth of the migration path,
there has been a 58 to 87% reduction in channel area due to
encroachnment of woody vegetation and a 70% 1 oss in the average
annual flow since 1930. As much as 97% of suitable crane
roosting habitat has been lost in sone river segnents. Wody
vegetation is still expandi ng and channel w dth declining on the
Platte River (Currier 1997). Over 73% of native grasslands and
wet | ands adj acent to the river channel have been | ost due to
declines in river flows, construction of drainage systens, and
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conversion to cropland (Currier et al. 1985).

The need to prevent further deterioration of habitat along the
Platte River has been identified (USFWs 1981). Areas for cranes
shoul d be managed to prevent further channel shrinkage and
encroachnent by woody vegetation. Such actions are being
initiated by the states of Wom ng, Col orado, and Nebraska and
the U S. Departnent of the Interior. 1In 1997 they signed a
"Cooperative Agreenent for Platte River Research and O her
Efforts Relating to Endangered Species Habitats Along the Centra
Platte River, Nebraska" (Derby and Strickland 2001). The
cooperators agreed to inplenent certain nanagenent activities for
four target endangered or threatened species (whooping crane,

pi ping plover, interior least tern, and pallid sturgeon) and
their associated habitats, including federally designated
critical habitat for the whooping crane. The signatories are
currently working to inplenment a basin-wde Platte Ri ver Recovery
| mpl ementation Programto recover the river to benefit the target
speci es. One objective is to acquire and restore 4,047 ha in
the first 10-13 years and ultimately 11,736 ha of Platte River
habitat for the three bird species (Derby et al. 2000).

Along the Platte River, roosting habitat suitability criteria
(Ward and Anderson 1987, Arnbruster 1990), conbined with
hydraulic simulations of Instream Fl ow I ncrenental Methodol ogy
(IFI'M, have been used to identify the relationship between river
di scharge and roosting habitat (Platte R ver Managenent Joi nt
Study 1990, Ziewtz 1992, Platte R ver Managenent Joi nt Study
1993). The IFIMconsists of a collection of conmputer nodels

i ncluding the Physical Habitat Sinulation Mbdel and anal ytica
procedures designed to predict increnental changes of habitat
resulting fromincrenental changes in river discharge. The
nodel s that have been devel oped with this nethodol ogy are based
sol ely on physical features of Platte River roosting habitat.

The nodel s select river discharges that will provide the required
guantity and quality of crane roosting habitat. A review and
updat e of the current whooping crane nodel is being done by the
Fort Collins Science Center under contract with the Service.

The USFW5 recommended target flows for the central Platte R ver
Nebraska, to the Federal Energy Regul atory Comm ssion. These
recomendati ons are designed to rehabilitate and maintain the
structure, patterns, processes, and habitat of the central Platte
Ri ver ecosystem Flow recommendations are generally prioritized
by tinme period in the following order: a) pulse flows during late
spring (May and June) and late winter (February and March); b)
summer; c¢) spring mgration; and d) fall mgration.
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A river managenent plan was prepared by the Biol ogy Wrkgroup of
the Platte Ri ver Managenent Joint Study, a group of
representatives fromthe USFW5, Bureau of Reclamation, Corps of
Engi neers, States of Womnm ng, Col orado, and Nebraska, water

devel opnment interests, and environnental groups. The plan
identified nmanagenent alternatives that could be inplenented in
the Platte River basin as an aid to future nmanagenent (Platte

Ri ver Managenent Joint Study 1990). Currier et al. (1985) and
Strom (1987) described nmanagenent prograns to preserve,
rehabilitate, and restore river habitat. Oher research
conducted along the Platte River (Hurr 1983, Wsche et al. 1990,
Henszey and Wesche 1993) indicates river discharge and stage is a
dom nant factor affecting groundwater |evels in wet neadow
grassl ands. Reasonable in-streamflows are required to maintain
t he wet neadows used by cranes.

Nebraska Gane and Parks Conm ssion, under authority of a State

| aw that allows protection of in-streamflows for fish and
wildlife, was granted an in-streamflow right permt for the
central Platte River. This permt, fromthe Nebraska Depart nent
of Natural Resources, will help maintain remaining river roosting
habi tat and adj acent wetland neadows. However, the approved in-
streamflow right is less than the flows that were requested by

t he Conmm ssi on.

The Pl atte Ri ver \Woopi ng Crane Habitat Mintenance Trust (PRT)
began i nplementing their habitat restoration programin the early
1980s. The PRT has acquired land through fee title acquisition
and conservation easenments. Restoration activities include
clearing and maintaining river roost sites free of trees and
shrubs and restoring and rehabilitating wetl and neadows and

mar shes adj acent to the river channel. Human activity near river
roosts and wetl and rmeadows is restricted during the mgration
peri ods.

W ntering Gounds Managenent and Research

Despite intensive studies of whooping cranes on the w ntering
grounds by Allen in the |late 1940s, sone inportant questions
remai ned unanswered. More detailed information was needed on
food habits, food availability in relation to climatic
conditions, spatial requirenents and territorial behavior in an
expandi ng popul ation, and on the effects of increasing human
activities in and around the cranes' habitat. Wth nore of this
informati on avail abl e, better managenent planni ng and eval uati on
woul d be possi bl e.
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Pot enti al whoopi ng crane food organisns and rel ated physica
factors were studied in 1963 and 1964 by Bill Van Tries and
CGordon Fol zenl ogen of the Service. In Novenber 1970, the NAS
assi gned Davi d Bl anki nship to conduct research on wintering
whoopi ng cranes at ANVWR and adj acent areas. Findings on
territorial behavior, subadult flocks, adult-young relationships,
f eedi ng ecol ogy, parasites, and other aspects of w ntering

ecol ogy have been published (Bl ankinship 1976, Forrester et al.
1978, Bi shop and Bl anki nship 1982, Bi shop 1984, Bl ankinship
1987) .

Hunt (1987) studied upland habitats at ANVR to identify

envi ronnmental conditions associated with crane use, the effect of
managemnment on upl ands, and the inportance of food itens consuned
there. \Wooping cranes used portions of upland pastures that
were open, close to the wetl and edge, and away from sources of
human di st urbance. Periodic upland burning increased visual
openness of habitat, oak stemdensity, and availability of acorns
(Hunt 1987).

Wnter territories of whoopi ng cranes on the Texas coast pl ace
the birds in close proximty to several human-induced di sturbance
factors, which were studied by Lewis and Slack (1992). These
factors included whoopi ng crane tour boats, boat and barge
traffic along the GWV recreation and comrercial traffic

(i ncluding hunting, angling, crabbing, and oystering), and aeria
overflights. The extent to which whoopi ng cranes were exposed to
di st urbance varied anong the different use localities. 1In the

wi nter of 1985-86, Mabie et al. (1989) exam ned the response of 4
whoopi ng crane fam |y groups on Matagorda |Island to severa

staged hunting and boating activities. D rect harassnent by

ai rboat caused the only significant difference in behavior
pattern (percent of tine alert) when conpared to contro
observations. The cranes responded to disturbances at di stances
ranging from25 to 550 m Response ranged fromalert posture to
wal ki ng away to flying away to a maxi mum di stance of 2,150 m
Whoopi ng crane response was generally short-term wth a return
to normal behavior patterns by the second hour of observation.

| rby (1990) observed whoopi ng cranes on Wl der Flats for 365
hours during 1990, using scan sanpling and focal bird sanpling
techni ques, and noted all events that caused disturbance. O the
365 hours of observation, cranes spent 47 mnutes responding to
non- observer human-i nduced di sturbance. Irby (1990) nade severa
recommendations resulting fromhis observations. Barge nooring
may represent a dangerous threat. A coordinated plan needs to be
devel oped to protect the area frompollution, and to designate
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saf e barge nooring areas.

Ref uge and coastal wetland users should be encouraged to m nimze
di st urbance to whoopi ng cranes. Damage caused to submerged
vegetation by boating activities should be reduced. Support of
private |andowners in mnimzing disturbance and maxi m zi ng

protection should be recogni zed and encouraged. It is difficult
to assess the total inpacts of disturbance upon whoopi ng cranes
in ternms of fitness, productivity, and survival. As the AVWBP

continues to expand, a decrease in territory sizes and expansion
into newwntering areas is likely to continue. The effects of

i ncreased popul ation density and/ or exposure to disturbances
coul d be compounded by an increase in frequency or severity of

di sturbance. Levels of disturbance should be nonitored on the
Wi ntering grounds and steps taken to mninize detrinental
activities.

Managenment of ANWR is a sizeable and conpl ex operation (Johnson
1976). Prinme habitat is limted and natural foods may be in
short supply at tinmes. Two 40-ha fenced encl osures were

devel oped during 1964-1968, in which various cereal and root
crops were grown. Some whoopi ng cranes used these fields but
sandhi |l cranes and Canada geese (Branta canadensis) ate nost of
the food (Shields and Benham 1969). Anot her nanagenent strategy
was the diking of a 28-ha inpoundnent equi pped with a high
volunme, lowlift punp designed to bring |large quantities of
saline water and marine life into the basin; the exit of live
food itens was prevented by screens at spillway outlets. Limted
use by whoopi ng cranes was achi eved during 1 wi nter when they
were attracted to the site by "bait" grains, but in subsequent
years whoopi ng cranes did not use the artificial inpoundnent.

During the m d-1960s, whooping cranes were attracted to grains
spread for their use. Such supplenental food has since been
avoi ded because concentrating the birds increases the potenti al
for a disease outbreak or the spread of parasites, and changes
di stribution of the cranes. Supplenental feeding could be
attenpted to attract cranes fromthe tidal areas in certain
energency situations, such as during oil or chemcal spills, or
periods of food scarcity.

Chavez-Ram rez (1996) anal yzed whoopi ng crane wi nter foods during
the 1992-93 and 1993-94 winters. He evaluated standi ng bi omass
of blue crabs, clans and wol fberries, human and wildlife
conpetition for these principal foods, and conpared the nutritive
conposition of winter foods to the commercial rations used for
the captive flocks (Nelson 1995, Chavez-Ramirez et al. 1997).
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Prescribed burning is used to reduce height and density of
grasses, renove brush, and to nodify plant conposition on uplands
to make them nore attractive to whooping cranes. Managenent in

t he past included nmechanical cutting and grazing by |ivestock.
Whoopi ng cranes al nost i nmedi ately use the burned areas (Hunt
1987). Currently, 15 prescribed burn units averagi ng 322 ha are
| ocated in the crane area at ANWVR. Dependi ng on the acorn crop,
the units are burned on a 3-year rotation. Additional burning is
done on Matagorda Island, as well as on private |ands on San Jose
| sl and and Wel der Fl ats.

About 30 freshwater ponds are present on ANWR and Mat agorda

| sl and near areas used by cranes. Cranes drink at upland
freshwat er ponds where surroundi ng vegetation is kept lowto the
ground and aquatic enmergent or floating vegetation is sparse or
absent. Such ponds provide a source of fresh water when coast al
waters are highly saline above 23 parts per thousand and may
encourage cranes to utilize upland food resources.

The nost conpl ete census of the AWBP is nmade during w nter.

Aerial censuses are made weekly fromthe time the first whooping
cranes appear, approximately twice a nonth during md-wi nter, and
again weekly until the |last cranes depart. Flights provide
information on nortality, habitat use, pair formation, territory
establishment, and popul ati on age structure by identifying al

col or-banded birds present. These flights serve to alert the
refuge staff to hazards or harassnment of cranes resulting from
human activity. |If a crane is determned to be "mssing," then a
ground search may be initiated to | ocate the carcass.

Whoopi ng cranes use marshes bordering Matagorda |Island, a barrier
island 60.8 kmlong by 1.2 to 7.2 kmwide. In 1942, the Federa
government purchased approxi mately 7,700 ha of Island upl ands,
and | eased 2,400 ha fromthe State of Texas, to establish an

ai rbase and bonbing range. In 1971, a Menorandum of Agreenent

wi th USFWS established the Matagorda Island Unit of ANWR  The
upl and area was decl ared excess property by the Air Force in
1975. The property was transferred to USFWs as part of the NWR
systemin 1978. In 1988, USFWS and Texas General Land Ofice
exchanged easenents and signed a managenent agreenent that
establ i shed Matagorda Island State Park and W1 dlife Managenent
Area. |In 1988, the USFW5 purchased 2,232 ha on the south end of
the Island. A new agreenent between USFW5 and the State of Texas
enabling joint managenent of the entire island was signed in 1994
and is reviewed every 5 years. It established the Matagorda

I sl and NVR and State Park and includes a separation of duties.
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USFW5 has the lead for wildlife and habitat nmanagenent, and Texas
Parks and W1 dlife Departnment manage public use and environnental
educati on.

Addi tional protection of some winter habitat has been provi ded by
NAS' s | easing Ayres, Roddy, and a portion of Rattlesnake islands
fromthe State of Texas. The |easing arrangenent substantially
reduces the potential for disturbing or harassing cranes
wintering in these areas.

Construction of the GWVin the early 1940s through the heart of
mar shes on ANVWR, subsequent erosion by wind and boat wakes, and
deposition of dredged material, resulted in | oss of 11% of

wi ntering habitat (Sherrod and Medina 1992). In 1983-1984,
shoreline erosion along the AWVwas neasured at a loss of 1 m
per year, anounting to destruction of 0.8 ha of whooping crane
habitat along 13.6 kmof critical habitat shoreline (Stehn 1987).
In 1985, the U S. Arny Corps of Engineers (USACE) fornmed an

i nteragency conmttee to study the inpacts of the G WVon
critical habitat of whooping cranes. Boats and barges plying the
G WV creat e wakes and surges that erode nmarsh bordering the
channel (U.S. Arny Corps of Engineers 1988). Ponds and sl oughs
in the marsh are destroyed as erosion breaches their margins.

Bet ween 1989-1992, volunteers built walls using nore than 57, 000
sacks of cenment to protect 2,652 mof shoreline. |In 1992, USACE
used 610 mof interlocking cenment mats to stop erosion. USACE
agreed in 1993 to arnor approxinmately 4.8 km of the nopst
critically eroding shoreline, and to continue to arnor 610 m
annual ly until all areas were adequately protected. The USACE s
Section 216 Study provided a permanent solution to the habitat
erosion problem 1n 1998-2000, the Corps used flexible cenent
mats to protect 25.6 km of shoreline at ANVR and 8.3 km at Wl der
Flats. They also protected 471 m at Wl der Flats using geot ubes,
and purchased equi pnent stored on the refuge to respond to an oi
spill. Total project costs were $15.43 million.

Deposition of dredged material from periodic mai ntenance dredgi ng
of the channel has destroyed additional marsh and, accidentally,
created sone new marsh. Dredged material disposal sites al ong
the G WV have been nearly fully utilized. The problemof future
di sposal of dredged material is critical.

In the sumrer of 1991, Mtchell Energy created a dike around 5 ha
of open shallow bay and filled the area with dredge nateri al .
Vegetation was planted in the created shallows and the first
whoopi ng crane use was docunented in January 1992. Mt chel
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Energy constructed additional marsh acreage in 1993 and 1995
totaling 8 ha. The USACE has eval uated beneficial uses of dredge
material to create new coastal marsh habitat for whoopi ng cranes.
In 1995, the USACE created 2 wetland areas using dredged materi al
totaling 18 ha (Evans and Stehn 1997). The USACE new dredge

mat eri al di sposal plan calls for creation of 654 ha of marsh
habitat over the next 50 years. The USACE i s worKking
cooperatively with other agencies on design and | ocation of these
new mar shes.

Several studies have characterized whoopi ng crane wi nter habitat.
Darnell et al. (1997) studied influence of |andscape features on
bird use of marsh habitat created for whooping cranes. Although
the created marshes were successful in providing avian habitat,
desi gn nodi fications were suggested to increase the simlarity of
created and natural marshes (Darnell et al. 1997). Bonds
(2000), using AS and renpte sensing, characterized whoopi ng
crane territories from 1992-1997. Bonds (2000) recomrended | and-
cover conposition of whooping crane areas to be 50% salt marsh
(5-6.5 patches/ha), 30-40% salt marsh open water (10-16

pat ches/ ha), and up to 10% grassl ands (8.9 patches/ha).

Vocal i zati ons of whoopi ng cranes have been studied by severa
researchers. Initial vocal analysis of alarmcalls was not
sufficiently accurate (64.4% to identify individual birds
(Carlson 1991), but recordings of unison calls allows for
identification of individuals (Bernhard Wessling, pers. conm).
Wessling (2000) recorded the unison calls for 27 pairs on wi nter
territories at ANVR in winter 1999-2000. In the sumrer of 2000,
Brian Johns recorded unison calls of 9 pairs on the breeding
grounds. Fromthe conparisons, it was possible to identify
several of the nesting pairs on their winter territories (Brian
Johns, pers. conm).

Capti ve Propagation

Whoopi hg cranes are propagated to save the genetic material of
the species and to establish additional wild populations. In
1998, the Recovery Team adopted the follow ng allocation of
captive-produced chicks listed in order of priority: naintenance
of captive flocks; Florida rel eases; Wsconsin/ Manitoba rel eases;
of f-corridor experinments considered essential to Florida,

W sconsin, or propagation; education; other approved popul ati ons;
and ot her experinents.
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Research and Propagation at Patuxent Wl dlife Research Center

Bef ore research was carried out at PWRC, successful attenpts to
pr opagat e whoopi ng cranes involved only 4 birds - 2 femal es
(Josephine and Rosie) and 2 males (Crip and Pete) (McNulty 1966,
Doughty 1989) (Fig. 5). Josephine, who in 1941 was captured and
pl aced in captivity at Audubon Park Zoo in New Ol eans,
Loui si ana, became the | ast survivor of the non-mgratory,

sout hwest ern Loui si ana population. Crip, Pete, and Rosi e,
flightless due to injuries, were fromthe mgratory popul ation
(McNulty 1966, Maroldo 1980). Three other birds in poor health
(1 from Louisiana and 2 from Aransas) were rescued fromthe wld
but all died soon after capture.

Josephine, in captivity from 1941 to 1965, produced 13 chicks.
Four lived for nore than a decade but left no survivors. Pete
lived for 13 years in captivity but also left no survivors. 1In
1949, Pete and Josephi ne nested unsuccessfully in an encl osure at
ANVWR.  After Pete died at Aransas in 1949, Josephi ne was re-
paired with Crip. The pair hatched one chick in 1950 at ANWR but
a predator took it a few days after hatch. After nesting
unsuccessfully in 1951, Crip and Josephine were transferred to
Audubon Park Zoo. Josephine died in 1965 and Rosie was paired
with Crip. After an unsuccessful nesting attenpt in 1966, they
were noved to the San Antonio Zoo in Texas. Rosie, in captivity
from 1956 to 1971, produced 1 line with Crip that survives today
(GCee Whiz). Crip, in captivity from 1949 to 1979, produced 13
chicks with Josephine, 3 with Rosie, and 1 with Ektu. Ektu,

hat ched and reared at PWRC from an egg taken from VBNP in 1967,
died in 1984, and produced 1 chick with Crip that died the sane
year (Fig. 5).
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Figure 5. Whoopi ng crane captive propagation, 1941-1979.
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Experinmentation with bringing sandhill cranes into captivity
began in 1961. Immature | esser and greater sandhill cranes were
captured in 1961 and 1962, respectively, and greater sandhil
crane eggs and downy chicks were collected in 1962. These cranes
were housed in tenporary facilities at Monte Vista NAR Col orado.
Initial results of this research indicated that egg collecting
was the safest and nost conveni ent nethod of obtaining and
transporting wild stock (McNulty 1966, Doughty 1989). In
subsequent years, only eggs were taken fromthe wild at Ml heur
NWR, Oregon and Grays Lake NWR, |daho, several locations in

peni nsul ar Fl orida, Jackson County, M ssissippi, and centra

W sconsi n.

A mal e whoopi ng crane naned CAN-US, captured as a chick in WBNP
in 1964 with an injured wing (Novakowski 1965), was the only
whooper in the flock. In 1966, U S. Senator Karl Mindt sponsored
a suppl enental appropriation to establish the Endangered Wldlife
Research Program and to devel op pernanent facilities at the PWRC
in Laurel, Maryland. The WCCA was influential in acquiring the
first project funding at PWRC (Erickson 1968). The single
whoopi ng crane, sandhill cranes, and Al eutian Canada geese were
transferred to Maryland in spring 1966.

Al t hough sone propagation techni ques devel oped for sandhil
cranes can be applied to whooping cranes, the latter have
required certain procedural nodifications. Wooping cranes are
nmore difficult to rear than sandhills, and nost nortality has
occurred within one nonth of hatching as a result of bacteria

i nfections, coccidiosis, congenital abnormalities, and | eg

di sorders resulting fromrapid growh (Kepler 1978). A
nortalities in the captive flock have been summari zed from 1967
to 1981 (Carpenter and Derrickson 1982) and from 1982 to 1995
(Asen et al. 1997).

Whoopi ng crane eggs were first produced at PWRC in 1975 when 1
female laid 3 eggs. Although 2 fenmal es produced eggs when they
were 5 years old, nost captive femal es have not laid until they
were 7-10 years old (Table 3). At CZ 1 fenale produced eggs
when she was 4 years old (Dw ght Knapik, pers. comm) and 2
femal es when 5 years old. |ICF had 2 fenmal es produce eggs at 4
years of age (M ke Putnam pers. conm).
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Table 3. Age of captive whooping cranes when they first produced
eggs, Patuxent WIldlife Research Center, 1975-1993.

Age Pr oduci ng Per cent
(years) Fermal es?® Fenal es® Pr oduci ng
5 28 5 17
6 22 8 36
7 15 8 53
8 13 10 76
9 10 9 90
10 9 9 100

2 Does not include birds transferred between centers before
mat uration. Transfers del ayed egg production.

b Fermmal es reaching or passing through that age class by 1993.

¢ Fermal es produci ng eggs in that age cl ass.
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Possi bl e factors responsi ble for delaying reproduction in the
captive flock include photoperiod, rainfall, rearing conditions,
dom nance rel ati onshi ps, age of separation of potential pairs
froma bachel or flock, sexual conpatibility, inadequate pen size,
| ack of access to ponds, and stress associated with handling and
di sturbance (Kepler 1976, 1978, Derrickson and Carpenter 1982,
Ellis et al. 1996, Mrande et al. 1996). Besides del ayed sexua
maturity, other factors reduce reproductive potential in the
captive flock. Most birds, after they start, |lay eggs every
year. Sone pairs lay every other year, sone nore occasionally,
and sone lay small or m sshapen eggs. Between 1975 and 2003, the
captive flock at PWRC produced 845 eggs (Table 4).
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Table 4. Size and productivity of the captive whoopi ng crane
flock at Patuxent WIldlife Research Center, 1975-2003.

Eggs retained at PWRC

Year AHY? HY® Fermales Total No. Fertile Hatched Chicks
Bi rds Birds Laying Eggs® FI edged
31 Dec. 31 Dec.
1975 20 0 1 3 3 2 1 0
1976 18 1 2 5 3 1 1 1
1977 19 2 4 22 8 4 3 2
1978¢ 19 3 3 23 8 8 7 3
1979¢ 22 4 4 21 16 10 8 4
1980 22 0 2 6 4 1 0 0
1981 19 1 2 11 11 5 3 1
1982 19 7 5 28 15 12 9 6
1983 25 10 5 34 22 18 14 8
1984 27 5 5 31 21 16 12 4
1985 31 7 3 13 13 8 7 6
1986' 36 2 0 0 0 0 0 0
1987 35 6 5 7 7 3 2 1
1988 37 9 6 15 15 8 7 3
1989 30 2 5 19 19 14 9 8
1990 32 3 4 14 14 5 4 3
1991 35 5 5 21 21 9 5 2
1992 36 13 8 48 489 11 9 8
1993 37 19 8 35 35 16 15 10
1994 40 16 9 48 48 29 21 18
1995 37 35 8 48 48 35 31 26
1996 39 21 8 44 44 27 25 18
1997 42 18 8 55 55 30 29 18
1998 40 27 10 55 55 35 30 27
1999 44 30 8 52 52 32 29 26
2000 47 25 8 51 51 35 35 32
2001 46 17 10 52 52 31 29 25
2002 53 15 10 43 43 26 22 21
2003 51 8 9 41 41 31 30 29

& AHY = After Hatch Year

P HY = Hatch Year

® Includes 73 eggs transferred to Grays Lake National Wldlife
Ref uge in 1976-1984. Fertility determ ned for unhatched eggs
by exam nation of egg contents. Exam nation occurred after
full-termincubation and eggs containing no detectable enbryo
were considered infertile, therefore, the nunber of fertile
eggs listed is considered a mni num esti mat e.

4 All eggs retained at PWRC were incubated and hatched under
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sandhill cranes and chicks were "foster-parent” reared. Al
eggs transferred to GL were artificially incubated until
transfer.

© All eggs retained at PWRC were incubated under sandhill cranes
and chicks were hand-reared or foster parent-reared by
sandhill cranes. All eggs transferred to GL were incubated
under captive pairs of sandhill cranes at Patuxent until

transfer this year and subsequent years.

No eggs were produced in 1986. Breeding birds were noved
tenporarily to pens in sumer 1985 during construction of new
pens. The birds were noved into the new pens in Novenber 1985.
These novenents were believed to be the disturbance that

di srupted the 1986 breedi ng cycle.

9 Six new pairs broke the 19 eggs they produced.

f
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Breedi ng pair nunbers and egg fertility have been the prinmary
factors limting annual production (Gee and Tenple 1978).
Successful natural copul ations were not observed until 1991 when
a full-winged pair laid a fertile egg (Nicolich et al. 2001).

There has been no difference in the nunber of eggs produced by
naturally fertile pairs and artificially insem nated birds at

Pat uxent. From 1991 to 1999, 8 pairs produced chicks by natura
breedi ng, but egg fertility (54% was |ess than from fenal es
artificially insemnated (76%9. Natural fertility, which reduces
the risk of injury due to handling, is good in sone pairs but

overall is less than in pairs artificially insem nated. Sone
pairs, although they copulate, fail to lay a high percentage of
fertile eggs or do not reliably lay fertile eggs every year. In

these pairs, artificial insem nation before they lay the first
egg may increase natural fertility and increase total fertile
production in the captive flock (Bakst 1988). To get fertile
eggs frombadly inprinted or handi capped individuals, the fenales
have been artificially insem nated using the massage techni que
(CGCee and Mrande 1996). To condition pairs to this procedure,
coll ection of senen fromnnales and the handling of fenal es begins
wel | before laying. After their pubic bones begin to spread,
femal es are insemnated 3 tinmes weekly and after each ovi position
until laying ceases.

From 1975 through 2000 at PWRC, fertility of eggs (233 of 268)
from whoopi ng cranes artificially insem nated averaged 87%

From 1975 t hrough 2003, the PWRC fl ock produced 845 eggs of which
462 were fertile (54%. Fromthese 462 fertile eggs, and 136
other fertile eggs obtained fromWBNP, PWRC fl edged 310 birds

(519 .

From 1993 to 2000, 239 of 378 eggs (63% fromthe PWRC fl ock were
fertile. Fromthese 239 eqggs, 176 (74% were fledged. O these,
164 were sent to the Florida reintroduction. Although PWRC

fl edged about 1 chick per pair before 1993, consi stent

i nprovenents in rearing techniques since then increased the
fledging rate to 3 chicks per pair annually. PWRC avoi ds
inprinting problens by parent-rearing chicks or hand-rearing them
in visual and auditory contact with a subadult whoopi ng crane
rol e nodel .

Seventy-t hree whoopi ng crane eggs were transferred from PWRC to
G ays Lake between 1976 and 1984. PWRC shipped 22 birds to I CF
in 1989 and 11 birds to Calgary in 1992 and 1993 to help
establish other captive flocks. The flock was split severa
times to reduce the risk of disease outbreaks decimating the
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entire captive popul ation.

Hat chability of whoopi ng crane eggs incubated by cranes exceeds
that of eggs placed in incubators, probably because of |ess than
optimum incubation regines. 1In 1978, hatchability of the 8 eggs
retained at PWRC and i ncubated under sandhill cranes was 88%
while only 5 of 11 fertile eggs incubated artificially before
their transfer to G hatched. As a result, since 1979 al
whoopi ng crane eggs at PWRC have been incubated under sandhil
cranes or whooping cranes. Since these nodifications were
undertaken, hatchability and chick survival has equal ed that
observed in eggs and chicks fromthe AWBP (Table 4).

A study of the pedigree effect on survival in captivity and in
Florida found that some fanmilies do not produce eggs or fertile

eggs. Sone produce many chicks but few survive well in captivity
and after wild release, sone fledge many chicks and they survive
well in captivity and after wild rel ease, and sone famlies carry

genetic defects (e.g. scoliosis) (George Cee, pers. comm).

Infection with coccidia (Einmeria spp.) has been a major norbidity
and nortality factor for chicks at PWRC, in sone years resulting
inup to 20% nortality of the hatched chicks (Carpenter et. a
1980). Control prograns, including better pen design, inproved
pen husbandry, pen rotation, and devel opnent and use of new
coccidiostats in the feed, have now reduced the nortality to
zero.

A di sease outbreak can cause a serious setback to the captive
breeding program In the fall of 1984, 7 whooping cranes in the
captive flock at PWRC died from EEE, of which 5 were fenal es.
The January 1985 sex ratio in the surviving adult captive

popul ation was 10 nales to 4 females. Sandhill cranes at PWRC
al so were exposed to the virus, but no nortality occurred
(Carpenter et al. 1987). Woopi ng cranes appear especially
suscepti ble to EEE; consequently the potential inpact of this

di sease will be considered when selecting any site for additiona
whoopi ng crane popul ati ons.

Thirteen of the 32 whooping cranes at PWRC were exposed naturally
to the EEE virus and all devel oped anti body titers. Ongoing
unpubl i shed research has shown that use of an EEE vacci ne
protects against infection and should reduce the risk of this

di sease in the future. Actions taken in 1985 and conti nued
annual ly to prevent another outbreak of EEE at PWRC i nclude: (1)
a surveillance and control program for the principal nosquito
(Culiseta nelanura), vector of the disease; (2) testing EEE
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vacci nes and devel oping a nore effective vaccine for whooping
cranes; and (3) continuing serological nonitoring of the captive
flock for antibody titers. Now that the etiol ogy of the whooping
crane deaths at PWRC is known, the di sease threat can be
mnimzed in captivity by initiating appropriate nosquito contro
measures and the use of EEE vaccines. However, the long-term

ef fi cacy of the vaccine is unknown and annual booster shots are
required. The Whoopi ng Crane Heal th Advisory Team r ecommended
that the breeder cranes at all captive facilities in EEE
geographi c areas, including | CF and PWRC, be vaccinated. EEE
vacci nation research is also being done to test its useful ness
when whoopi ng cranes are released into EEE areas |ike Florida.

As part of an experinmental strategy, chicks transported from PWRC
to Florida for rel ease are vacci nated, but those comng fromICF
and ot her northern captive centers are usually not vacci nat ed.

I n Sept enber - Cct ober 1987, a nycotoxin in commercially prepared
crane feed poi soned about 240 of the 300 captive cranes at PWRC
Fifteen cranes died (5% of the flock), including 3 whooping
cranes. Laboratories found a trichothecene in the feed that my
have been the toxic agent (Valente 1992). A small sanple of each
commerci al food shipnent is now fed to bobwhites (Colinus
virgi ni anus) before being offered to cranes. Food consunpti on,
body wei ght changes, and nortality in the quail are used to
detect toxins in the feed.

WAV, a formof encephalitis newWy arrived fromAfrica and first
detected in the New York area in 1999, has been spreadi hg across
the U.S. and Canada. It nmay pose a threat, which needs to be
assessed, to the cranes at PWRC and soon to all the whooping
crane popul ati ons (Robert MLean, pers. comm). Research on W\V

and the efficacy of vaccination in sandhill cranes was carried
out by PWRC and NVHC in 2002. Prelimnary results show that
sandhill cranes didn't die or devel op obvious clinical signs when

chal l enged with WNV, but they did have a subclinical infection.
Vacci nation appears to be particularly effective in protecting
sandhil | cranes, reducing virus sheddi ng.

Recent significant studies at PWRC i nclude: use of nonensin and
vaccine as an inproved treatnent for dissem nated viscera
coccidiosis; estimates of diversity in the major

hi stoconpatibility conplex; ways to establish mgratory crane
popul ations using trucks, ultralight aircraft, and other

techni ques; ingested netal treatnent (O sen and Wse 2001), bl ood
studies (O sen et al. 2001), and conpari sons between individua
crane behaviors and survival in Florida (Kreger et al. 2001, Cee
et al. 2001), and experinments involving fertilization timng of
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artificially insem nated cranes (Jones and Nicolich 2001; Jones
et al. in prep b).

The pen facilities at PWRC were nodernized in the early 1990's
but maj or mai nt enance and repl acenent needs exist at present.
These new facilities should help establish breeder pairs on a
territory without the disturbances associated with pen

mai nt enance experienced in earlier conplexes.

Propagati on at International Crane Foundation

The ICF is a private conservation organi zati on dedicated to the
study and preservation of cranes worldw de. Captive propagation
expertise was devel oped during the 1970s with several crane
speci es, includi ng whoopi ng cranes (Doughty 1989). | CF enpl oys
thirty full-time staff nenbers and ten additional people on
project funding. The Crane Conservation Departnent, which
manages the whoopi ng crane flock and al so assists with the
eastern mgratory reintroduction, consists of 6 enployees. In
addition, a veterinarian and veterinary technician, under the
Depart ment of Conservation Services, provide clinical care to the
captive fl ock.

In 1989, the U S. Whoopi ng Crane Recovery Team deci ded to split
the captive flock to reduce the risk of disease. |CF received 22
whoopi ng cranes from PARC and an injured adult male fromthe RWVP.
Two cranes died shortly after their arrival. Two experienced
pairs failed to lay in 1990, probably due to the disruption
caused by the nove. Cranes, especially whooping cranes, are
sensitive to disturbance and pen changes (Mrande et al. 1997b).
Three females laid 9 eggs in 1991, and 1 chick was parent-reared,
the start of captive whooping crane production at ICF. From
1991- 2003, the flock at ICF has |laid 268 eggs, of which 132 were
fertile, 103 hatched, and 84 fledged (Table 5). Fifty-five have
been sent to Florida for reintroduction. Eighteen were kept at
ICF to build the flock and for genetic nmanagenent.
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Table 5. Size and productivity of the captive whoopi ng crane
flock at International Crane Foundation, 1989-2002.

Year All Femal es Eggs Fertile Chicks Chicks Chicks

Bi rds, Laying Eggs Hatched Fl edged Sent to
Jan. 1 Fl ori da
1989 232 - - - - - -
1990 21 0 0 0 0 0 0
1991 30 3 9 2 2 1 0
1992 28 3 16 8 6 6 1
1993 37 3 9 5 5 5 2
1994 28 5 14 6 6 6 4
1995 34 5 21 10 8 5 2
1996 34 6 23 15 12 10 10
1997 32 5 23P 13 8¢ 7 7
1998 30 6 22 13 11 7 6
1999 30 4 20 9 8 7 6
2000 28 7 26 12 5 5 4
2001 28 5 21 6 5 2 1
2002 28 7 33 16° 13¢ 114 4
2003 32 8 31 17 14 12 8
TOTALS 268 132 103 84 55

(49.3% (78.0% (81.6%

22 birds arrived at ICF in fall of ‘89

Three of these eggs sent to PWRC.

Three eggs hatched at PWRC.

Three chi cks hatched at PWRC and fl edged at Necedah NVR

o O T 9
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Eggs were al so picked up fromw ld nests in Canada and shi pped to
|CF to build up the size of the captive flock or to support
reintroductions. In May of 1990, 12 eggs were transferred from
VBNP and 8 fledged to increase the size of the captive flock at
ICF to 30. Between 1990 and 1996, 58 eggs from WBNP were
transported to ICF, 49 hatched and 41 fl edged (Table 6).

Ei ghteen were sent to Florida for reintroduction, 4 to Idaho, 3
to Calgary, and 16 retained in captivity for genetic managenent.
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Tabl e 6. Hatching and fledging rates of AWBP eggs transferred to
I nternational Crane Foundation, 1990-1996.

Year Eggs Eggs Eggs Chi cks Chi cks Sent

Recei ved Fertil e Hatched Fl edaed to Florida
1990 12 11 11 8 0
1991 0 0 0 0 0
1992 11 10 10 7 6
1993 10 9 82 7 0
1994 9 5 5 5 4
1995 10 10 10 gb 8
1996 6° 5 5 5d 0
TOTALS 58 50 49 41 18

& Four chicks sent to Gays Lake, ldaho; 2 chicks sent to
Cal gary Zoo.

One chick sent to the Calgary Zoo.

One egg arrived with a hole init, |late dead enbryo.
Al'l chicks retained at I CF for genetic managenent.

(=

o o
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At | CF, chicks have been parent-reared, hand-reared, or costune-
reared. |In costunme-rearing, cranes are exposed to the human form
only during negative, stressful situations and remain wary of
people. Fromthe tine of hatching, costume-reared whoopi ng
cranes are exposed to |live whooping crane role nodels in adjacent
pens to avoid inprinting problens.

Significant norbidity and nortality factors for captive whoopi ng
cranes at | CF have been orthopedi c problens and netal foreign
body i ngestion (Langenberg, unpubl. reports to the Recovery
Team). Developnmental wing and | eg deformties, and handl i ng-
associated leg fractures and joint injuries in chicks have
contributed to low fledging or release rates at ICF in sone
years, especially in the early 1990s when production first
started (Hartup et al. 2001a). Changes in handling protocols,

i nformati on exchange with PWRC and ot her centers, and increased
experi ence have decreased the inpacts of these chick problens.
The I CF flock has been free of significant infectious disease
probl enms, probably the result of intensive husbandry practices
and regular health nmonitoring. As the captive whooping crane
popul ati on ages, the incidence of geriatric problens (such as |eg
joint arthritis) is increasing, and can be a particular problem
in the captive facilities in colder regions, such as |CF.

Beginning in 1990, closed circuit television proved to be an
effective tool for nonitoring and supervising the socialization
of new pairs as well as for nonitoring pairs that break their
eggs. Through video nonitoring, an egg could be retrieved within
m nutes of being laid. Currently ICF has five caneras.

Sevent een crane pens are hardw red and ready for caneras,
allow ng staff to nove caneras as needed. |CF has acquired
software for analysis and storage-retrieval of its grow ng
collection of video materi al s.

The nunber of laying fenmales at I CF has increased to 7 in 2002.

| CF has facilities to house 15 breeder pairs. Research is
ongoi ng to i nprove reproduction, rearing procedures, behaviora
managenent, health care, and other topics that may directly
benefit managenent and recovery (Gerencser 1997, 1998, Langenberg
and Donoghue 1997, Langenberg et al. 1998, Hartup et al. 2001b,
Bowman et al. 2002). A few of these topics are nutrition,
effects of disturbance fromhuman activity as well as nei ghboring
cranes, dom nant pair suppression and presence of ponds.

One research and managenent theme is the inportance of water. In

1995, a whooping crane exhibit was built. The exhibit displays
the birds in a large wetland (42 mx 22 m wth natural grasses
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and aquatic vegetation. Wooping crane pairs that have spent two
breedi ng seasons in this exhibit have all |aid eggs even though
they are on public display. Witer is believed to be one of the
mai n reasons for this; therefore, ICF is investigating the
presence of ponds, the size of the ponds and how they affect the
behavior of pairs in the breeding season. In 1996 snall ponds
(2.5 mx 2.5 mM were created in pens of pairs that were of
breedi ng age and had not bred. The breeding results of these
pairs were m xed. During the fall of 2000, ponds were constructed
in two Whooping Crane pairs' pens. The ponds are approxi nately
7.5 mx 9 mand vary in depth froma fewcmup to 45 cm
Reproducti ve behavior of the pairs in these pens will be conpared
with those with smaller ponds or no ponds at all.

Wat er and exposure to the wetland environnent is al so
incorporated into the rearing of the crane chicks for rel ease.
Pairs that raise young are provided with fl ooded areas.

| sol ation-reared chicks are also provided with pools and fl ooded
areas in their exercise yard. When the cohorts are forned and

t he youngest crane is therno-regulating well, they are noved to
| arger enclosures in crane city. These pens have ponds
approximately 15 by 20 feet in size where the chicks are
encouraged to roost in the ponds overnight.

As part of ICF s efforts to inprove crane nmanagenent, plans are
in the works for building a newisolation rearing facility near
to the breeding conplex. This new facility would nove the cranes
froman area adjacent to the main office conplex where it is
difficult to isolate chicks fromhuman sounds, to a | ow

di sturbance area. Wetlands next to the facility would allow the
cranes access to a larger area allowing wide open vistas with
fewer human artifacts.

Since 1989, |CF has received support from Region 2 of USFWS to
cover costs of maintaining and breeding its captive whoopi ng
cranes. Beginning in 2001, these funds have been appropri ated
fromthe Washington O fice of USFW5. |CF raises additional funds
fromthe private sector to support whoopi ng crane conservati on,
over $200,000 in each of the last two years. Aside fromresearch
and crane nmanagenent efforts, |CF enphasizes public education
about cranes, their habitats, and conservation. Roughly 30, 000
visitors cone to I CF each year, where they can see a pair of
whoopi ng cranes in a natural wetland setting. |CF staff nenbers
engage in outreach activities along the Wsconsin-to-Florida
flyway, in Texas, and in other key crane areas, involving use of
crane posters, audio-visual presentations, and Crane Trunks
(boxes shi pped on tenporary | oan to schools and containing a
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variety of crane artifacts and educational activities). |ICF also
has a school curriculumon crane mgration avail able through
registration on its website.

Propagation at Cal gary Zoo

The Cal gary Zool ogi cal Society is a non-profit, charitable

organi zation that operates the Cal gary Botanical Gardens and
Prehistoric Park in Calgary, Al berta, Canada. The Soci ety houses
a wde variety of living animals and plants, and participates in
many threatened and endangered species breeding progranms. In
1988, the CWE called for bids from suitable organi zations to
manage a captive breeding flock of whooping cranes. In 1989,

Cal gary was chosen, and the Cal gary Zool ogi cal Society signed an
agreenent with CA5 to serve as the Canadi an captive breeding
center.

In 1991, zoo staff visited ICF for training in captive husbandry.
Fundi ng was obtained fromthe Nat Christie Foundation in Calgary
to build breeding enclosures, a chick-rearing building, and

i ncubation facility. 1In Novenber 1992, the first 2 whoopi ng
cranes arrived fromICF, with 11 sent fromPWRC in 1993. In
1994, the first chick was hatched froma wild egg fromWBNP. In
1995, Hope and Chi nook produced the first eggs at Cal gary.

Chi nook, at age 4 years and 14 days, was the youngest female to
lay an egg in captivity. 1In 1996, the same pair produced the
first fertile eggs laid at Calgary. Three chicks were reared to
fl edging, and were the first released to the wild at Kissimee
Prairie, Florida fromthis facility (Table 7). Between 1996-
2003, 15 chicks reared at Calgary were shipped to go to Florida.
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Table 7. Size and productivity of the captive whoopi ng crane
flock at Cal gary Zoo, 1992-2002.

Year Al Femal es Eggs Fertile Chicks Chicks Chicks

Birds Laying Eggs Hatched Fl edged Sent to

Fl ori da
1992 2 0 0 0 0 0 0
1993 13 0 0 0 0 0 0
1994 16 0 0 0 0 0 0
1995 18 2 5 0 0 0 0
1996 18 1 5 5 5 3 3
1997 20 2 12 1 1 0 0
1998 21 2 10 2 2 2 2
1999 21 3 13 6 2 2 2
2000 20 4 21 11 6 3 2
2001 20 6 28 5 5 3 3
2002 19 6 24 6 2 2 2
2003 17 4 21 8 3 2 1
TOTALS 139 44 26 17 15
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One hundred and thirty-ni ne whoopi ng crane eggs have been | aid at
Cal gary 1995-2003. Forty four were fertile, 26 hatched and 17
chicks fledged (Table 7). Four eggs were received fromWNP in
1994 and 2 in 1996, fromwhich 2 chicks hatched in 1994 and 1 in
1996. Fromthose AWBP eggs, 1 chick fledged each year. Al
fertile eggs have been produced by natural fertilization, and
this approach may be continued. Eggs are incubated using a

conbi nation of natural and artificial nethods. Chicks are reared
by parents or by costuned caretakers.

Cross-fostering, Translocation, and Guide-bird Studies at G ays
Lake NVWR, |daho

Survival prospects for the whooping crane would be greatly
enhanced by establishing additional, separate popul ations. The
first technique tried was cross-fostering whooping cranes to

sandhill crane foster parents. Wooping crane eggs fromthe wld
or fromcaptive breeders were placed in sandhill crane nests, and
t he sandhill cranes incubated, hatched, reared, and introduced

t he whooping crane chicks into the wld.

Cross fostering was tested at Grays Lake NWR in Idaho, on the
western edge of the recent historical range of the whooping
crane, where studies on the greater sandhill crane had been in
progress (Fig. 6)(Drewien 1973, Drewi en and Bi zeau 1974). From
1975 through 1988, 216 whoopi ng crane eggs were transferred to G
fromWBNP, and 73 from PWRC, and pl aced under pairs of sandhil
cranes. Two hundred and ten eggs hatched and 84 chicks fl edged
(Table 8)(Drewien et al. 1989, Ellis et al. 1992b). The whooper
chi cks adapted to dietary and habitat differences and, in
subsequent years, repeated the mgration pattern of their foster
parents.
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Figure 6. Summer and wi nter ranges and migration route of the
rei ntroduced Rocky Mbuntain whoopi ng crane popul ati on.

As of 2002, this popul ation ceased to exist.
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Tabl e 8. Eggs transpl anted, hatched and chicks fl edged at G ays
Lake, |daho, 1975-1988.

Oigin No. eggs No. eggs No. chicks
Year of Eggs transpl ant ed Hat ched Fl edged

1975 Canada 142 9 5
1976 Canada 15° 11 4
PWRC 2 0 0
1977 Canada 16 15 4
PWRC 14° 5 0
1978 Canada 13 9 3
PWRC 154 5 0
1979 Canada 19 12 6
PWRC® 5 4 2
1980 Canada 13 10 4
PWRC 2 2 1
1981 Canada 12 5 0
1982 Canada 14 8 3
PWRC 13 11 4
1983 Canada 16f 15 11
PWRC 12f 11 8
1984 Canada 229 19 10
PWRC 10f 6 2
1985 Canada 23h 20 11
1986 Canada 15! 11 2
1987 Canada 12 12 2
1988 Canada 12 10 2
Subt ot al Canada 216 166 67
PVRC 73 44 17
Tot al 289 210 84

C-39



DRAFT Whooping Crane Recovery Plan 2005

& Two of 14 eggs lost to predators.

b Four of 15 eggs | ost to predators.

°© Three eggs deserted after a snowstorm one egg lost to a
pr edat or .

4 Examination of 10 eggs that did not hatch revealed that 4 were
infertile, 2 contained early-dead enbryos, and 4 contai ned
| at e- dead enbryos.

® Poor hatchability of PWRC eggs during the period 1976-1978 was
due largely to egg infertility (11 eggs) and artificial
i ncubation (20 eggs). After 1978, only eggs containing viable
enbryos (as determned by flotation) were transferred and al
eggs were incubated under sandhill cranes at PWRC before their
transfer.

" One egg lost to a predator before hatching.

9 Three eggs | ost to predators before hatching.

" Three eggs believed to be infertile or to contain early dead

~enbryos at the tine of transfer.

' Two eggs were eaten by predators and two failed to hatch.
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High chick nortality was attributed to inclenent weather at the
time of hatching, poor habitat and food conditions during sone
years, and coyote predation (Drewien and Bi zeau 1978, Drew en et
al . 1985). Subadult and adult nortality rates were al so high;
birds were lost to fence and power line collisions (Brown et al.
1987, Brown and Drewi en 1995), disease (Snyder et al. 1987, 1992,
Stroud et al. 1986), predation (Wndingstad et al. 1981, Drew en
et al. 1989), and other causes. H gh nortality and the absence
of breeding resulted in a relatively small popul ati on that peaked
at 33 individuals in winter 1985.

Hi gher nortality rates anong femal es apparently were the basis
for unequal sex ratios anmong cross-fostered adults. |In research
in other locations, it had been docunmented that wild cranes can
successfully pair with tane or captive individuals (Hyde 1968,
Longl ey 1970, Nesbitt 1979). Experinentation was started to

si mul t aneously augnent the wild cross-fostered popul ati on at
Grays Lake NWR with captive-reared individuals, rectify the nal e-
skewed sex ratio, and hasten the onset of breeding in the wild
popul ation. In June 1981, a captive, 3-year-old, parent-reared

f emal e whoopi ng crane was transferred from PWRC to G. and pl aced
on a nmal e whooper's territory (Drewien et al. 1989). Although
the female rapidly adjusted to the wild and associ at ed
periodically with the male, a pair bond was never establi shed.
Successful mgration seened unlikely, so the femal e was capt ured
and returned to PWRC in Cctober (Drewien and Cegg 1992). The
experinment was repeated in 1982. The sane femal e qui ckly adapted
to the wild and her presence stinulated increased territoria
activities by the nmale (Drewien et al. 1989). Unfortunately, the
mal e di ed after becom ng entangled in a barbed wire fence. The
femal e was recaptured and returned to PWRC

The experinment was repeated in 1989, but in May rather than June.
A captive 6-year-old female from PARC was placed in a pen on a
male's territory at G.. The nale exhibited nmuch interest in the
femal e and after 1 week she was released fromthe pen. Pairing
behavi or included unison calling and copul ations. No nesting
attenpt was nade, perhaps because it was sonewhat late in the
season. The nmale nolted his flight feathers and secl uded hinself
in the marsh. 1In early June, the femal e abandoned the flightless
mal e but was joined by another wild male. The new pair remained
t oget her for over 4 nonths. From Cctober 5-15, the nmal e was
observed initiating mgratory flights on 5 occasions with the
female follow ng. However, the fenmale was unable to keep up with
the mal e and she always returned to the territory with the male
fol | ow ng.

On Cctober 15 the male mgrated al one. The only other whooper
present, a nale, inmediately joined the female for 2 days until
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he mgrated. Six years in captivity apparently nmade the fenal e
physically incapable of sustaining long flights. Attenpts to
capture her in |late Cctober were unsuccessful and she

di sappeared. The behavior of the males at G denonstrated that
they were highly responsive to the presence of a conspecific
femal e during the breedi ng season.

During the 1980s it becane apparent that during sumer ol der
females did not return to G or other areas occupi ed by
territorial nmales. Experinents to enhance pair formation were
carried out from 1986 through 1990 whereby 20 whoopi ng cranes
(sonme fermal es were recaptured several tines) were noved from

i sol ated sunmer sites and rel eased at G near nal e whoopi ng
cranes (Drewien et al. 1989). Five (2 males, 3 females) were
held for 1 to 4 nonths in a pen before being rel eased. These
experiments contributed to nunmerous associations and interactions
bet ween both sexes, but no permanent pair bonds devel oped. The

| ongest associations lasted 2 to 4 nonths before mal es and
femal es separated. The cross-fostered femal es exhi bited m nimal
response to the presence of males. These results suggested that

i nprinting problens possibly existed in whooping cranes rai sed by
sandhi | | cranes.

Dr. Edward 0. Garton, bionetrician at the University of Idaho,
nodel ed the cross-fostered population to predict when it m ght
beconme sel f-sustaining. The nodel assumed (1) cross-fostered
femal es woul d be breeding at the sane rate as the females in
Canada and (2) survival of birds in their first year would be
simlar to that of first year birds in Canada. Despite these
optimstic and unrealized assunptions, with the future transfer
of 30 eggs per year, the population would only reach 6 nesting

pairs after 50 years (Garton et al. 1989). "It is obvious from
all scenarios nodel ed that egg transplants of |ess than 30 eggs
per year will not suffice to establish a self-sustaining

popul ation in a reasonable period of tinme. Natural breeding wll
be essential to establish a self-sustaining population" (Garton
et al. 1989).

At the 1989 neeting of the U S. Woopi ng Crane Recovery Team the
team recommended the cross-fostering be discontinued. O her
research continued at GL until 1992, but cross-fostered fenual es
appeared i ncapabl e of nornmal breedi ng behavior. The average
whoopi ng crane at VBNP begi ns egg production in its 4th year
(Ernie Kuyt, pers. conm, 1991). By the fall of 1992, cross-
fostered adult femal e whoopi ng cranes of ages 4 through 12 years
had passed through a nesting season on 34 occasi ons w t hout

pai ring.
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In 1992, a wild cross-fostered mal e whooping crane paired with a
femal e sandhill crane to produce a hybrid chick. The hybrid wld
chi ck provided additional evidence that cross-fostering may break
down behavioral barriers that normally discourage pairing between
the 2 species. However, isolated cranes from one species nay
hybri dize with the nore common species found in the sane area.
The hybrid sumrered in Yell owstone National Park. It never
produced of fspring and was believed sterile. It was |ast seen in
spring 1999 and is believed dead.

Sexual inprinting of a foster-reared species on the foster-parent
speci es had al ready been confirnmed in foster-reared raptors,
waterfow , gulls, finches, and gallinaceous birds (I nmel mann
1972, Bird et al. 1985). An investigation of the potenti al
inprinting problemin cranes occurred at | CF where sandhi |
cranes were foster-reared by red-crowned cranes (sanple of 1),
whi t e- naped cranes (sanple of 2), and Siberian cranes (sanple of
1). \When given a choice the cross-fostered sandhill cranes
socialized nore with the foster species than with conspecifics.
The 2 foster-reared femal es showed a stronger preference for the
foster species than did the 2 foster-reared mal es (Mahan and
Simers 1992) | ending further support to the theory of i nproper
sexual inprinting, particularly in femal e cranes, being the
reason for failure of pairing in the cross-fostered whoopi ng
cranes at G..

In 1993, 4 males (9-17 yr old) and 4 females (7-13 yr ol d)

remai ned in the Rocky Mountains. A variety of observations
suggested that these adults m ght adopt and rear whoopi ng crane
chicks. Cross-fostered nmales had built nests, intermttently

i ncubated an enpty nest and sandhill eggs placed in that nest,
and assi sted nei ghboring sandhill pairs in raising sandhill and
whooper chicks. Penned mal e and femal e whoopers fed and
tenporarily reared sandhill crane chi cks.

In 1993 and 1994, an experinment was designed to determne if the
cross-fostered adults woul d adopt and rai se whoopi ng crane chicks
and teach themmgration (Drewien et al. 1997). |If successful,
this procedure would overconme the inprinting problens that had
prevented appropriate pairing. Four whooping crane chicks or
eggs were provided to the project each year. Although parent-

chi ck bonds appeared to develop in captivity, adults did not
remain with the chicks after release to the wild. The chicks did
not permanently remain with any cranes nor mgrate. Field
research was ended after 1994.

In 1997, the remmant Rocky Mountain whoopi ng crane popul ati on was
desi gnat ed experinmental nonessential to allow greater managenent
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flexibility and to permt crane research to be conducted using
ultralight aircraft. 1In fall, 1997, Kent Cegg flew a m xed
flock of 8 sandhills and 4 whoopi ng cranes behind an ultralight
aircraft between G ace, |daho and Bosque del Apache NWR, New
Mexico. The trip covered 1140 kmin 9 days. Two of the whooping
cranes were lost to predators on the wintering grounds, and two
mgrated north in the spring. The cross-fostered population in

t he Rockies declined to a single survivor in year 2000 along wth
one crane fromthe ultralight experinent. Both were dead by
spring 2002.

Rei nt roduci ng A Non-m gratory Popul ation in Florida

A Novenber 21, 1975, letter to nmenbers of the Woopi ng Crane
Recovery Team fromthe Florida Gane and Fresh Water Fish

Comm ssi on suggested the possibility of re-establishing a non-

m grat ory whoopi ng crane population in the eastern United States.
No pure genetic representative of the non-mgratory Loui siana
flock remained in captivity. The letter proposed that Florida
sandhill cranes m ght be used as surrogate parents to instil
non-m gratory behavior into cross-fostered whooping cranes with
the goal of restoring a non-mgratory flock in the Southeast.

In 1977, John Allender (Audubon Park Zool ogi cal Garden) and
CGeorge Archibald submtted a proposal to reintroduce whoopi ng
cranes to Louisiana. The proposal was tabled by USFW5 because
they did not wish to endorse other reintroduction efforts until
the cross-fostering project was fully evaluated (letter of Lynn
Greenwalt, Director, FW5 to Regional Directors, May 1978).

Loui siana Wl dlife agency personnel were concerned that critica
habitat m ght be designated wthin the State as a consequence of
a release, a designation that m ght place unfavorable constraints
on | and and hunti ng managenent (March 1978 letter of J. Burton
Angel l e, Secretary, Louisiana WIldlife and Fisheries Comm ssion
to George Archibald). Resource agency personnel in Louisiana
were al so concerned that restrictions on hunting of geese and
ducks m ght be inposed as a consequence of the presence of an
endanger ed species (CGonmez 1992). Federal concerns included the
belief that |local residents mght not be instilled with a
conservation ethic sufficient to permt success of the
reintroduction (letter fromD. L. Hall, Special Agent |In Charge,
USFWS, April, 1978).

In 1979, the U. S. Whoopi ng Crane Recovery Team contacted the
Florida Comm ssion to ask if they were still interested in
evaluating the feasibility of establishing a non-mgratory fl ock
of whoopi ng cranes. Research was needed to detern ne whether a
m gratory crane species, when reared by non-mgratory Florida

C-44



DRAFT Whooping Crane Recovery Plan 2005

sandhill crane foster parents, would also be non-mgratory. Any
cranes cross-fostered in Florida would potentially be in
association with mgratory greater sandhill cranes that nest in

the Great Lakes region but winter in southern Georgia and
Florida. Such an association at the tinme of spring migration
m ght trigger sone inherent tendency to mgrate. Research to
address the question began in 1980. One nenber of each of

several established pairs of Florida sandhill cranes was captured
and instrunented with a radio transmtter. Wen nesting began,
eggs of greater sandhill cranes, obtained from PWRC or fromthe

wldin Wsconsin or Idaho, were substituted for the pair's
natural clutch. Hatching and rearing of the young were nonitored
until the resultant chick/chicks were 55 to 60 days old. The
young were then captured, radio-tagged, and plastic |eg bands
attached. Movenents were nonitored through 1 or 2 spring

m grations follow ng separation fromtheir parents.

Thirty-four greater sandhill crane eggs were transferred into 23
Fl orida sandhill crane nests between 1982 and 1987. Fromthese
transfers 5 young were produced which survived to the age at

whi ch they separated fromtheir parents. Twenty-seven captive-
reared young were rel eased (4 cohorts) during 1986 and 1987.

They were radio-instrunented and distinctly col or banded.

Ei ght een survived through at least 1 spring migration and 2 fal
mgrations. Only southerly novenents by sonme individuals (60 to
120 km exceeded normal dispersal of subadult Florida sandhil
cranes. In the 1 instance of the 120 km novenent south, the
birds returned within 6 weeks to the general vicinity of rel ease.
The novenents of the dispersing experinental birds did not differ
significantly (P > 0.05), either in direction or date of novenent
fromthat of a control group (Nesbitt and Carpenter 1993).
Research results all indicated that mgration in sandhill cranes
was | earned fromtheir parents and not genetically programred.

By the m d-1980's, questions began to arise concerning the |ack
of pairing behavior of whooping cranes cross-fostered by sandhil
cranes. It was desirable to test an alternative reintroduction
techni que. Thus, in 1986, rel eases of captive-reared sandhil
cranes began. Four cohorts of captive-reared greater sandhil
cranes were soft-released in Florida during late winter or early
spring (Nesbitt and Carpenter 1993). Concurrently a group of

Fl ori da sandhill cranes (1- or 2-year-olds) from known nat al
sites were captured, radio-instrunmented, and nonitored as a
control to conpare dispersal

In 1983, the U S. Recovery Teamnet to select sites to eval uate
for another wild population. Eastern sites were proposed because
they woul d be discrete fromthe other wild popul ations, a
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requi renent of endangered species re-introductions in the United
States. Coastal Louisiana, where whooping cranes survived as a
non-m gratory popul ation in the 1940s (M| henny 1943), was not
considered due to its proxinmty to Texas wintering sites and
potential conflicts with Louisiana s extensive hunting of
wat er f ow .

Sites selected for evaluation were Seney NWR and adj acent areas
in the Upper Peninsula of Mchigan and Ontari o, Okefenokee NWR in
sout hern Georgia, and 3 sites in Florida (Lewis and Cooch 1992).
Three-year research projects began in 1984 and final reports on
the eastern study sites were submtted in 1987-88 (Bennett and
Bennett 1987, McM Il en 1987, Bishop 1988, Neshitt 1988). In
sumer 1988, the U. S. Wioopi ng Crane Recovery Team r econmended
that the next reintroduction establish a non-mgratory popul ati on
in the Kissimee Prairie of Florida. Reasons the Team chose to
establish a non-migratory population included (1) failure of the
cross-fostering technique in Idaho and (2) |ack of any proven
technique to establish a mgratory popul ation. Sone Florida
habitats are simlar to habitats historically used in Louisiana.
Fl ori da has no goose or crane hunting so hunting conflicts were
unl i kel y. The Canadi an Recovery Team endorsed t he Ki ssi nmee
Prairie site in fall 1988. The Director of USFW5 and the
Director General of CWS approved the project in 1989.

Consi der abl e progress had been nade in devel oping reliable
met hods for reintroducing captive-produced cranes to the wld.

Rel eases of isolation-reared sandhill cranes resulted in high
post -rel ease survival both in mgratory and non-mgratory
situations (Ellis et al. 1992a). Isolation-rearing refers to

rearing the birds separated fromvisual contact with hunmans.

Et hol ogi st Dr. Robert Horwi ch at | CF devel oped costune-rearing,
and the release of such birds into flocks of wld cranes, in
1986. These first experinmental releases used captive-reared
sandhill cranes (Nesbitt 1979, Drewien et al. 1981, Zwank and
Derrickson 1981, Horw ch 1986, Bizeau et al. 1987, Leach 1987,
Zwank and W1 son 1987, Nesbitt 1988, Horw ch 1989, Archibald and
Archibald 1992, Ellis et al. 1992b, Horwich et al. 1992, Urbanek
and Bookhout 1992, 1994, Nesbitt and Carpenter 1993) to test the
techni ques. Sone were soft or gentle releases involving a
gradual transition fromlife in captivity to the wild. The
cranes were placed in |arge predator-proof enclosures containing
food and water. Their wings were brailed to prevent flight
(El'lis and Dein 1991). After an acclimtion period of 1-2 weeks,
the brails were renoved and the cranes could fly fromthe pen.

Ur banek and Bookhout (1992) noted the need for simlar studies on
capti ve-reared whoopi ng cranes.
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The Florida release site, Kissimee Prairie, consists of
approximately 2,000 square kilometers of flat, open palnetto
prairie interspersed with shallow wetlands and | akes (Fig. 7).
On private ranch lands, much of the prairie has been converted to
i nproved pasture. Land ownership includes 8 |arge ranches
totaling 82,200 ha. Large private holdings range from 2,700 ha
to 42,500 ha. Public lands range from 2,955 ha to 43, 300 ha.
Three Lakes WVA (22,450 ha) was identified by Bishop (1988) as
the preferred release site with the best habitat |ying between

| akes Jackson and Ki ssi nmee.
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Figure 7. The Florida peninsula, showing the primary range of the
Fl ori da non-m gratory popul ation.
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Rel ease pens |ike those used successfully in releases of the
endangered M ssissippi sandhill crane (Gus c. pulla), at the
M ssi ssi ppi Sandhill Crane NAR, were built near Lake Jackson and
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Lake Marian. |In January 1993, the first group of 14 juvenile
whoopi ng cranes were transferred to Florida in a soft-rel ease
managed |i ke previous sandhill crane rel eases in M ssissippi
(El'lis et al. 1992b) and Florida. The whoopi ng crane popul ation
in Florida was desi gnated experinental nonessential to increase
flexibility of managenent (Lew s and Finger 1993). The objective
of the first release was to eval uate rel ease techni ques and
response of whooping cranes to the Florida habitat. At regular
intervals rel eased birds were recaptured and sanples taken to
eval uate exposure to di sease and parasites.

Whoopi ng cranes were released in Florida habitats simlar to
t hose used by Florida sandhill cranes (Nesbitt and WIIlians
1990). Shall ow pal ustrine wetl ands were used for roosting,
foragi ng, loafing, and nesting. They also frequented upland
habitats for foraging. Qpen grassy fields, usually grazed by
I ivestock and/or used for sod production, provided abundant
invertebrate and vertebrate food itens. Live oaks and |aure
oaks (Quercus spp.) provided seasonal |l y abundant acorns.

Mar sh/ pasture ecotones and | ake edges provided a diversity of
aquatic, sem aquatic, and upland food resources.

Upon arrival and prior to release fromthe pens, whoopi ng cranes
were exam ned and treated with antihel nenthics to reduce the
chance for introduction of exotic parasites. Mst were

vacci nated for eastern equine encephalitis and provi ded feed
containing a coccidiostat. Three exotic parasites were found in
early releases (Spalding et al. 1996), but their occurrence
declined with additional anthelnmentic treatnent in Florida of
subsequent rel eases.

Two di seases, eastern equine encephalitis (EEE) and di ssem nat ed
vi sceral coccidiosis (DVC) are of particular concern for the
recovery of whooping cranes in Florida. Released whooping cranes
are partly protected fromthese di seases by the current rel ease

protocol. DVC is caused by infection with a protozoan, Eineria
spp., transmtted by fecal contam nation of food. This disease
is very prevalent in local sandhill cranes but illness and

nortality are rarely observed in this species. \Whooping cranes
are given feed containing a coccidiostat during the tine that
they are in the pens and while they continue to use the pen area.
Al t hough di ssem nated granul omatous | esions are frequently found
i n whooping cranes killed by bobcats, severe |esions have only
been recorded a fewtines. In tw cases, DVC nay have caused
nortality, or predisposed birds to predation. Exposure of chicks
to DVC is expected to be high, and research to determne its

i npact on chicks i s needed.
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EEE virus is endemc in central Florida, although nore common in
t he panhandle. Transmi ssion is by nosquitoes but varies greatly
fromyear to year being nore common in wet years. Most whoopi ng
cranes released in central Florida are vaccinated prior to

rel ease. The vaccine titer wanes after about 6 nonths. Severa
cranes are believed to have been tenporarily ill from EEE virus
and have recovered when given supportive care. Exposure of newy
hat ched chicks is likely in years wth high transm ssion

Mat er nal anti bodi es may provide some protection in chicks but
nore research is needed to elucidate risk factors. The drought
in Florida from 1998-2002 reduced transm ssion of the disease and
also the ability to study it.

From 1993- 2003, 268 isol ation-reared whoopi ng cranes were
released in Florida, nostly as juveniles, and 87 survived in
Decenber, 2003 (Table 9). Predation by bobcats has been the
primary nortality factor (Nesbitt et al. 1997). Owher nortality
factors, roughly in order of inportance are: wasting syndrone
associated with Infectious Bursal Disease virus infection (Julie
Langenburg, pers. comm), power line collision and el ectrocution,
roost disturbance at night by boats and airboats, alligator
predation, ingestion of nmetal and other objects (Spalding et al.
1997, Folk et al. 2001), coyote predation, and nonofil anent

ent angl enment .

Egg production started in 1999, with 7 pairs produci ng eggs

t hrough 2003. The first chick was fledged in 2002. Wtlands in
Fl ori da experienced a drought during 1998-2002, reducing the
potential for suitable nesting conditions.

The drought is believed to have increased the dispersal range in
recent years. The birds have ranged over nuch of peninsul ar
Florida fromnear the Georgia border (Baker County) to the

| atitude of Lake Okeechobee (Pal m Beach County) (Nesbitt et al.
2001)(Fig. 7). One pair spent the sumer and fall of 2000 in
M chigan, and 1 subadult spent nearly 2 nonths in Virginia in
2001. However, all birds that have di spersed have returned to
central Florida. Releases will be continued to maintain the
popul ati on near 100 birds while the Team continues to eval uate
the project’s potential for establishing a self-sustaining
popul ati on.

C-50



DRAFT Whooping Crane Recovery Plan 2005

Tabl e 9. Nunber of birds released and surviving in the Florida
nonm gratory popul ati on, 1993-2002.

Year Nunber Age Year end Number Nesting Chicks Chi cks

Rel eased Popul ation Pairs Pairs Hat ched Fl edged
1993 14 all < 1lyear 8 0 0 0 0
1994 19 all < 1lyear 16 0 0 0 0
1995 19 all < lyear 25 0 0 0 0
1996 47 5=1. 5y, 43=<1ly 56 1 0 0 0
1997 28 all < 1lyear 60 1 0 0 0
1998 22 all < 1lyear 57 7 0 0 0
1999 28 all < lyear 65 10 2 0 0
2000 30 all < 1lyear 82 15 3 2 0
2001 21 all < 1lyear 86 15 2 0 0
2002 27 8=1. 5y, 19=<1ly 85 16 7 2 1
2003 13 all < 1lyear 87 18 7 8 2
TOTAL 268
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Research on Reintroducing M gratory Popul ati ons

After cross-fostering proved unsuitable as a technique for
reintroducing mgratory popul ati ons of whoopi ng cranes, the
Whoopi ng Crane Recovery Teamidentified the need for testing

ot her techniques (U S. Fish and Wldlife Service 1994). Since
t hen, various nodifications of |eading captive-reared cranes with
trucks, ultralight aircraft, and releasing themw th mgratory
sandhi || popul ati ons, have been tested (Nagendran 1992, Urbanek
and Bookhout 1994, Nagendran et al. 1996, Ellis et al. 1997,
2001a, Lewis 1999, Duff et al. 2001). Sone projects utilized
isolation-rearing with caretakers in crane costunmes and anot her
project (Clegg et al. 1997, Cegg and Lewis 2001) used group
rearing of chicks to pronote proper inprinting. Formerly,
aggressi on was thought to be so severe as to prevent group
rearing.

Cranes can be led | ong di stances behind notorized craft (air and
ground), and those |ed over nost or the entire route will return
north in spring and south in fall to and fromthe general area of
training (Ellis et al. 1997, Ellis et al. 2001b, Mummert et al.
2001). However, they may follow their own route. G oups
transported south and only flown at intervals may not m grate.
Trained birds will not honme on a captive site where they hatched
but rather will return to the site where they were flown free and
began their mgration. Cranes can al so be expected to return to
the same (or nearby) wintering area the following fall. Al

birds need not follow the entire route south to return north if
fl ock mates know the route.

|f cranes are field-reared and are to be introduced into a wld
fl ock, costunes may not be necessary and cranes quickly learn to
avoid humans (Clegg et al. 1997). Crane decoys can be used to
hol d cranes at roost sites before and during mgration and at the
rel ease site after mgration. The threat of |osses to predators
can be reduced with these decoys by influencing the cranes

sel ection of roost sites and feeding |ocations (C egg et al.

1997, Clegg and Lewi s 2001).

If certain protocol restrictions are followed, it is possible to
make the costune-reared cranes exhibit some wild behavior. The
nost efficient way to nake trained cranes wild (e.g., not
approach humans) is to release them (after mgration) with wild
cranes.
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In the western United States, golden eagle (Aquila chrysaetos)
attacks were a problem (Ellis et al. 1999) both for ultralight-
led and for truck-led mgrations. A major problemin the
trucking mgrations was collisions with power lines. During the
2 trucking mgrations, 3 cranes died and about 15 non-| et hal
collisions were observed. However, techniques were devel oped to
di mnish or elimnate these hazards (Ellis et al. 1997).

It appears possible to restore or supplenment wild mgratory
popul ati ons of cranes by first |eading small groups from chosen
northern to southern sites. Abruptly releasing cranes after
mgration results in good survival if they are released 1 or 2 at
atimeintoawld flock (Ellis et al. 2001c) or a whol e group
into alarge wild flock (Clegg et al. 1997, Cegg and Lew s
2001) .

Proposed M gratory Reintroductions

In 1996, the Recovery Team decided to investigate the potentia
for another reintroduction site in the eastern United States with
the intent of establishing an additional m gratory popul ation.
Separation between a new flock and the AWBP was consi dered
inportant as a protection if a catastrophe hits one of the

popul ations, to avoid transm ssion of disease, crossbreeding

bet ween the 2 popul ations, and the behavioral influence that
cranes reintroduced fromcaptivity could have on the wild flock
(U.S. Fish and Wldlife Service 2001). Also, under Section 10(j)
of the Endangered Species Act, reintroductions of experinental
nonessenti al popul ati ons nust essentially be kept separate from
endanger ed popul ati ons.

After a study of potential wintering sites (Cannon 1998), the
Team sel ected t he Chassahowitzka NWR/ St. Martin's Marsh Aquatic
Preserve near Crystal River, Florida as the top wintering site
for a new mgratory flock. Although the habitat at Marsh |sl and,
Loui si ana appeared to be excellent, its location closer to the
AVWBP migration corridor was a key negative factor resulting in
the selection of a site in Florida.

Based on concerns that a reintroduced popul ati on i n Saskat chewan
or Manitoba mght mx with the wild AWBP (Melvin and Tenpl e 1980,
Melvin et al. 1990, May 1992, Lyon et al. 1995a, b, Burke 1996,

H ertaas et al. 1997, DeSobrino 1998, Somrerfeld and Scarth
1998), the Team consi dered sumrering areas further to the east of
the AWBP migration corridor and requested the investigation of
suitable sites in Wsconsin.
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After a list of potential areas was conpil ed, studies evaluated 3
potential release sites: Crex Meadows State WIdlife Managenent
Area, central Wsconsin including Necedah NMR and severa

W sconsi n WMAs, and Horicon NWR (Cannon 1999). The Recovery Team
in Septenber, 1999 recomended that rel eases start in centra
Wsconsin (Fig. 8). This recomendati on was based on the
presence of suitable habitat, food resources, and favorable | ocal
attitudes.

A partnership of 9 founder organizations conprised of public
agencies and private nonprofit organi zations was forned and
referred to as the Whoopi ng Crane Eastern Partnership (WCEP).
Foundi ng nenbers (al phabetically) include:

* I nternational Crane Foundati on

* I nternational Wooping Crane Recovery Team

* National Fish and WIdlife Foundation

* Natural Resources Foundation of Wsconsin

* (Operation Mgration, Inc.

* US Fish and WIdlife Service

* USGS National WIldlife Health Center

* USGS Patuxent WIdlife Research Center

* Wsconsin Departnment of Natural Resources

The partnership extends beyond the |ist above. The huge scope of
this mgration requires united efforts spanning twenty states,
seven of which lie in the mgration corridor. WCEP was divided
into sub-teanms of Bird, Budget, Qutreach, Regulatory and Fl yway
teans. A Project Direction teamw th key representatives from
each agency serves as the final decision making body. Federa
envi ronnent al docunents were prepared and after publication in
the US Federal Register, the eastern mgratory popul ati on of
whoopi ng cranes was decl ared experinental non-essential under
section 10(j) of the ESA. This action provides for greater
managenent flexibility and reduces the regulatory requirenents.
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Figure 8. Eastern United States experinmental nonessenti al
popul ation area, wth 2001 mi gration route.

Chassahowitzka 1§
HWE
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The plan is to release annually 10 to 25 juvenile, captive-reared
whoopi ng cranes in central Wsconsin (Anonynous 2000). Cranes
will be captive-reared to 20-40 days of age at PWRC or | CF,
before transfer to facilities at the Wsconsin rel ease site,
where they will be conditioned for wild release to i ncrease post-
rel ease survival (Ellis et al. 1992b) and adaptability to wild
foods. They will be radio-tagged at rel ease and nonitored to

di scern novenents, habitat use, other behavior, and survival.
They woul d be released in fall and taught to mgrate. Severa
strategies may be used to teach mgration including: (1) |eading
them by ultralight aircraft to the chosen wintering site in
Florida (Clegg et al. 1997, Lishman et al. 1997, Cegg and Lew s
2001), (2) release with mgrating wild whoopi ng cranes or

sandhill cranes, or (3) some conbination of these or other
techniques. |If initial results are favorable, the rel eases woul d
continue for at |east 10 years. Experience with the RW and FP
provi des insight that a mnimum of 20 years nay be needed for
attaining sel f-sustaining popul ations. Thus, a 20-year project
duration is listed in the Inplenentation Schedul e.

In fall 2001, 8 cranes started the mgration behind an ultralight
from Necedah N\R in central Wsconsin (Table 10). One bird woul d
not follow well enough and was placed daily in a crate and
trucked to the next roost site. One crane died hitting a power
line at night after a severe storm bl ew the pen down and the
birds escaped. The migration included 26 stops, covered 1,987
kil ometers, and took 50 days. The lIongest flight day covered 154
km and the |longest flight |lasted 2.15 hours. The shortest
mgration leg only lasted 38 mnutes. Total flight time of the
bi rds between W sconsin and Florida was 35.8 hours. Bobcats
killed two cranes during the winter at Chassahowi tzka NAR  The
remai ning five mgrated back on their owm to central Wsconsin in
spring, 2002. Four summered right at or near Necedah NWR, and
one femal e sumrered about 80 miles to the southeast at Horicon
NR.

In 2002, 17 whoopi ng cranes raised at Patuxent were shipped to

W sconsin and trained to followultralight aircraft. One of the
young cranes died frominjuries received colliding with the
ultralight in mgration; the remaining 16 were led Florida (Table
10). In the fall of 2002, the 5 surviving whooping cranes
reintroduced in 2001 mgrated south on their own. One spent a
considerable tinme at H wassee Wldlife Refuge in Tennessee before
j oi ni ng anot her ultralight whooping crane in Florida, whereas the
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other 4 returned to Chassahowitzka NWR. I n Decenber, 2002, one
had joined the 16 juveniles wintering at the rel ease pen at
Chassahowi t zka, 2 were together with sandhills about 125 mles

nort heast of Chassahowi tzka, and 2 were about 30 m |l es sout heast
of the refuge.
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Tabl e 10. Nunber of birds rel eased and surviving in the eastern
popul ation, 2001-2003.

Year # Eggs # Young # # # # # Year end
Hat ched Shi pped to Fl edged Starting Finishing Surviving M grated Popul ati on
W sconsin M gration Mgration Wnter North
2001 11 10 8 8 7 5 5 5
2002 18 17 17 17 16 16 16 21
2003 19 17 17 16 16 16 16 36
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