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in 1981 (Engbring and Ramsey 1984). In 1985, the U.S. Navy designated the
131-hectare (324-acre) Haputo Ecological Reserve at the Naval Computer and
Telecommunications Station (Figure 8) and the 66-hectare (163-acre) Orote
Ecological Reserve on the Waterfront Annex (Figure 9). Approximately 102
hectares (252 acres) of the Haputo Ecological Reserve is terrestrial and contains
forested habitat important to the conservation of the sihek. Approximately 12
hectares (30 acres) of the Orote Ecological Reserve is terrestrial and contains
habitat that could be utilized by sihek. However, the forest in this reserve area is
isolated from other large tracts of forest on Guam. On the Ordnance Annex, the
Navy has established “No Disturbance” areas with respect to military training
around Mt. Almagosa (due to the unusual flora surrounding it) and Mahlac Cave
(due to the presence of the federally endangered Mariana swiftlet colony). These
areas contain forested habitat important to the conservation of the sihek. For
additional information about the U.S. Air Force and Navy lands included in the
overlay refuge see the Integrated Natural Resource Management Plans for
Andersen Air Force Base (U.S. Air Force 2003) and COMNAVMARIANAS
(U.S. Navy 2001).

Additionally, the Government of Guam established four reserves (1,700
hectares [4,200 acres] total) for habitat protection. The Anao and Y-Pigua
Conservation areas are located in the north (Figure 8), and the Cotal and Bolanos
Conservation areas in the south (Figure 9). These lands are under the jurisdiction
of the Chamorro Land Trust Commission of the Government of Guam. The
Commission has the authority to change the status of these lands to non-

conservation areas as they deem appropriate.

b. Feral Ungulate Management and Removal

To date, there has been no large-scale control or removal of ungulates in
northern Guam. Several attempts have been made to completely remove resident
Philippine deer and feral pigs from Area 50, a 24-hectare (59-acre) patch of
limestone forest surrounded by a chain-link fence on Andersen Air Force Base,
but these have been unsuccessful (C. Kessler, U.S. Fish and Wildlife Service,
pers. comm. 2007). The Air Force is also proposing to fence approximately 254
hectares (628 acres) to exclude pig and deer and to remove ungulates from these
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areas to offset impacts associated with two projects on Andersen Air Force Base
(U.S. Air Force 2006a, 2006b). In southern Guam, efforts to control Asiatic water
buffalo on Navy lands have been underway since 1996 and the population has
been reduced from approximately 300 animals to 50-60 animals (A. Brooke, pers.
comm. 2007). The Navy has also been working on developing a plan for the
long-term sustained reduction of pig populations on their lands (A. Brooke, pers.
comm. 2007).

4. Public Awareness

A wide variety of public education and outreach activities has been
implemented by the Guam Division of Aquatic and Wildlife Resources, focusing
on the conservation of native species and their biology, and the ecological impacts
of brown treesnakes. All of these efforts directly or indirectly support sihek
conservation efforts. Outreach activities include wildlife posters, wildlife
factsheets, curricula and presentations for school children, occasional appearances
on radio talk shows, and newspaper articles. In addition to efforts on Guam,
many of the captive breeding institutions in the mainland United States have
incorporated information about the decline and conservation of the sihek into their

exhibits, publications, and outreach programs.
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Il. RECOVERY STRATEGY

The current primary threats to the sihek are limited population growth in
captivity and the difficulty of reestablishing a population on Guam due to the
presence of brown treesnakes. However, habitat loss and degradation may
become a significant issue as the remaining forests on Guam undergo clearing and
modification due to development, proposed military expansion, and heavy
browsing pressure from feral ungulate populations. In addition, other threats such
as disease, and other predators, such as rats, can also affect recovery. Therefore,
recovery actions are focused on increasing the size of the captive population,
controlling brown treesnakes, protecting and enhancing habitat for sihek
conservation, and reintroducing the sihek into the wild on Guam. Establishing a
captive breeding program on Guam may alleviate some of the reproduction and
mortality problems that may be associated with environmental factors and nesting
substrate availability in the captive population in the mainland United States.
Efforts to increase reproductive success and decrease mortality in captivity will
continue. Controlling brown treesnakes includes implementing and improving
existing control techniques in the field and development of new techniques, as
necessary. Habitat protection and enhancement includes protecting sufficient
areas of habitat for recovery from development; controlling ungulates, weeds, and
fires; and replanting degraded areas with native plants, as needed. Currently sihek
are found only in captivity; therefore, reintroducing them to Guam is essential to
the recovery of the species. Reestablishing a self-sustaining population in the
wild will involve developing techniques for successfully releasing sihek,
identifying optimal locations for release, managing release sites for successful
reestablishment, and, finally, conducting the release of sihek to the wild.

Enhancing the captive population, controlling brown treesnakes,
developing reintroduction techniques, and protecting and enhancing habitat are
the first steps toward recovery, and each of these actions is currently underway.
Sihek breeding and holding pens have been constructed on Guam, and five birds
were transferred there in 2003 and 2004 to start a new captive breeding program
on the island. Releases of birds into the wild will commence when brown
treesnake numbers are controlled in suitable habitats. Ideally, sihek releases will
occur after the captive population has increased and optimal numbers of

39



individuals are available for release in order to keep the captive population
viable. However, if efforts to either increase the captive population or control
brown treesnakes are not successful, it may be necessary to reevaluate the
recovery strategy for the sihek. Temporary or permanent introduction of a sihek
population on another island outside the native range of the species, without
brown treesnakes, may be appropriate to establish a self-sustaining wild
population with a behavioral repertoire that might be better suited for ultimate
reintroduction to Guam than that of captive-bred birds. After the sihek becomes
reestablished on Guam, recovery should be reassessed to determine the steps
needed for downlisting and then delisting the subspecies.

Recovery requires that there be at least two viable subpopulations of sihek
on Guam to reduce the subspecies’ vulnerability to environmental fluctuations
and catastrophes. At a minimum one subpopulation should occur in northern

Guam and one in southern Guam.

A. Recovery Goals, Objectives, and Criteria

1. Recovery Goals and Objectives

The primary goals of this recovery plan are to downlist the sihek to
threatened status and ultimately to remove the sihek from the Federal list of
threatened and endangered species (delist). These goals will be attained by
increasing the captive population to a level sufficient to allow reintroductions on
Guam, reestablishing a wild sihek population on Guam, and establishing and

maintaining two wild, self-sustaining subpopulations of sihek on Guam.

2. Recovery Criteria

The actual downlisting or delisting of a listed entity (i.e., species,
subspecies, or distinct population segment) is achieved through a formal
rulemaking process. The recovery criteria set forth in a recovery plan are
intended to serve as objective, measurable guidelines to assist us in determining
when a listed entity has recovered to the point that the protections afforded by the
Endangered Species Act are no longer necessary. However, the actual
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downlisting or delisting process is not solely dependent upon achieving the
recovery criteria; it is achieved through the formal rulemaking process based upon
a five-factor analysis (per section 4(a)(1) of the Endangered Species Act), in
conjunction with an analysis of the recovery criteria, that results in a
determination that the threats to the listed entity have been sufficiently controlled

or eliminated such that downlisting or delisting is warranted.

In this revised plan, criteria for downlisting and delisting are based on
reaching population goals and removing or reducing and controlling threats to the
sihek. The criteria for downlisting and delisting the sihek incorporate the threats
of predation by introduced predators and habitat loss. However, new threats to
the subspecies may arise as recovery efforts continue. These threats will need to
be monitored and addressed appropriately. If these new threats should become
significant, the recovery criteria below will need to be revised.

Reassessment of the recovery criteria may also be appropriate as our
knowledge regarding the sihek increases over time. As little is currently known
about sihek population biology, the population goals provided in the criteria are
based on limited information, including: (1) Micronesian kingfisher population
estimates and densities from forest bird surveys on Guam (Engbring and Ramsey
1984), Pohnpei (Engbring et al. 1990), and Palau (Engbring 1992); (2) collared
kingfisher population estimates and densities from forest bird surveys on Saipan,
Tinian, and Rota (Engbring ef al. 1986); (3) information available on the biology
of Micronesian kingfishers on Guam and Pohnpei; and (4) vegetation assessments
for Guam (Donnegan et al. 2004). We estimate that the island of Guam could
support a population of between 3,600 and 6,800 sihek based on available density
estimates from Guam and Pohnpei (Engbring and Ramsey 1981, Engbring et al.
1990), territory sizes on Pohnpei (Kesler 2007a), and the availability of potential
habitat on Guam (Donnegan et al. 2004). However, these population estimates
may not be necessary to consider the species for delisting. An assessment of
populations of collared kingfishers, a common species that receives no federal or
local protection, in the Mariana archipelago indicates that apparently isolated
populations of 1,300 (e.g., the island of Rota; Todiramphus chloris orii) to 2,300
(e.g., the closely situated islands of Aguiguan, Tinian, and Saipan combined; 7.
chloris albicilla) collared kingfishers can persist for the foreseeable future without
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being threatened with extinction (Engbring et al. 1986). Therefore, we selected
1,000 adults in northern and southern Guam (2,000 adults total) as a minimum
population goal for a delisting criterion, in conjunction with efforts to control and
remove threats to the species, to ensure the population was not likely to become in
danger of going extinction in the near future. A minimum population of 500
adults in northern and southern Guam (1,000 adults total) was selected as a
downlisting criterion, in conjunction with efforts to control and remove threats to
the species, to ensure that the species was not in immediate danger of going

extinct.

These goals should be reevaluated when a wild population is reestablished
on Guam and more is learned about the population biology of the sihek in its
native habitat. Likewise, more specific information regarding the quantity of
sihek habitat needed and levels of brown treesnake control required to achieve the
population goals set in this plan are not currently known. The criteria addressing
these threats will thus be subject to refinement as our understanding of sihek
ecology improves through the implementation of the recovery actions outlined in
this plan.

Downlisting Criteria. The sihek may be considered for downlisting from
endangered to threatened status when all of the following criteria are met:

Criterion 1:  Sihek occur in at least 2 subpopulations (with at least one each in
northern and southern Guam) of at least 500 adults each;

Criterion 2:  Both subpopulations are either stable or increasing based on
quantitative surveys or demographic monitoring that demonstrates
an average intrinsic population growth rate (A, or lambda) of
greater than 1.0 over a period of at least 5 consecutive years;

Criterion 3:  Sufficient sihek habitat, based on quantitative estimates of territory
and home range size, is protected and managed to achieve criteria
1 and 2 above; and

Criterion 4:  Brown treesnakes and other introduced predators are controlled
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over 5 consecutive years at a level sufficient to achieve criteria 1
and 2 above.

Delisting Criteria. The sihck may be removed from the Federal list of

endangered and threatened species when all of the following criteria are met:

Criterion 1:

Criterion 2:

Criterion 3:

Criterion 4:

Sihek occur in at least 2 subpopulations (with at least one each in
northern and southern Guam) of at least 1,000 adults each,;

Both subpopulations are either stable or increasing based on
quantitative surveys or demographic monitoring that demonstrates
an average intrinsic population growth rate (A, or lambda) of
greater than 1.0 over a period of at least 10 consecutive years;

Sufficient sihek habitat, based on quantitative estimates of territory
and home range size, is protected and managed to achieve criteria
1 and 2 above; and

Brown treesnakes and other introduced predators are controlled

over 10 consecutive years at a level sufficient to achieve criteria 1

and 2 above.
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Ill. RECOVERY ACTIONS

The goal of this recovery plan is to reestablish a viable population of sihek
on Guam. Therefore, this plan focuses on the following actions to make this
possible:

(1) Coordinate and monitor recovery efforts;

(2) Restore populations (includes increasing the size of the captive
population in mainland institutions and on Guam, as well as
development of a detailed reintroduction program);

(3) Manage factors affecting population viability (particularly predator
control);

(4) Implement a habitat protection and management program; and

(5) Develop a public awareness program for sihek.

Due to the limited information available on the Guam subspecies of Micronesian
kingfisher and the extremely small population available for conservation of the
subspecies, a few of the actions described below are designed to obtain data from
the related Pohnpei subspecies or another surrogate species.

A. Step-Down Outline of Recovery Actions
1. Coordinate and monitor recovery efforts
1.1 Maintain an active Recovery Committee
1.1.1 Coordinate recovery actions with other recovery and
ecosystem management efforts
1.1.2  Develop 5-year recovery milestones
1.1.3 Review recovery efforts annually
1.2 Monitor recovery efforts
2. Captive management
2.1 Continue captive population management efforts in the mainland United
States
2.2 Continue to expand the sihek breeding program on Guam
2.2.1 Continue to maintain sihek breeding and holding pens
2.2.2 Maintain staffing of facility
2.2.3 Plan transfer of additional sihek to Guam

2.3 Increase size of the sihek captive population
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2.3.1 Evaluate climate, photoperiod, and reproductive success

2.3.2 Evaluate nest logs and reproductive success

2.3.3 Assess effects of nutrition on reproductive success and
mortality

2.3.4 Assess effects of age on reproductive success

2.3.5 Assess effects of hand-rearing on reproductive success

2.3.6 Develop methods to establish pairs

2.3.7 Review artificial incubation techniques

2.3.8 Study chick loss during parent-rearing

2.3.9 Continue stress hormone research

2.3.10 Continue to collect and analyze pathology data

2.3.11 Continue to prevent disease in captive population

2.3.12 Continue to standardize husbandry techniques and increase
training

3. Reintroduce sihek to Guam

3.1

3.2

33

3.4
3.5
3.6

Develop and test reintroduction strategies to increase likelihood of

successful releases

3.1.1 Review other reintroduction programs

3.1.2 Develop and test reintroduction methods on collared
kingfishers

Determine potential release sites on Guam

3.2.1 Assess habitat characteristics and potential territory distribution
3.2.1.1 Obtain/construct Geographic Information System (GIS)

database of landscape/vegetation characteristics
3.2.1.2 Evaluate habitat suitability of potential reintroduction
sites

3.2.2 Assess historical distribution of sihek

3.2.3 Assess brown treesnake densities

3.2.4 Assess food availability

3.2.5 Assess management potential of release site

Work with landowners to develop agreements for sihek release and

reestablishment

Evaluate sihek dispersal, movement, and habitat use

Develop a sihek population model

Determine number of sihek needed for successful release
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3.7 Develop reintroduction plan for sihek
3.8 Reintroduce sihek to the wild
3.8.1 Establish a subpopulation in northern Guam
3.8.2 Establish a subpopulation in southern Guam
3.9 Assess the need for wild back-up populations outside Guam and
establish populations as needed.
3.10 Monitor sihek in the wild
3.10.1 Gather data on post-release survival of sihek for refining
release strategies
3.10.2 Provide long-term monitoring of the sihek population
3.10.2.1 Update population model (see recovery action 3.5)
with results from sihek reintroduction efforts
3.10.2.2 Develop efficient and effective methods for
monitoring the population
4. Manage factors affecting wild population viability
4.1 Control and eradicate brown treesnakes
4.1.1 Continue and expand brown treesnake control efforts at
potential reintroduction sites
4.1.2 Delineate snake-threshold densities using surrogate native
species
4.1.3 Refine snake-threshold density estimates for sihek
4.1.4 Improve existing brown treesnake control measures
4.1.4.1 Develop effective artificial attractants
4.1.4.2 Improve trap designs to increase snake capture rate
4.1.4.3 Develop methods for sequentially controlling or
eliminating brown treesnakes from large areas inside
and outside snake exclosures
4.1.4.4 Develop “kingfisher-safe” acetaminophen bait stations
4.1.4.5 Develop methods for accurately quantifying brown
treesnake densities in snake-reduced areas
4.1.4.6 Develop and test brown treesnake new barrier designs
4.1.5 Continue to fund research to develop new brown treesnake
control techniques
4.2 Monitor direct and indirect impacts of rats on sihek to determine the
need for rat control
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4.5
4.6
4.7

4.8

4.9

Assess impact of other sihek predators

Prevent accidental or intentional introduction of new predators to

Guam

Assess the need for black drongo control

Reduce potential impacts of avian disease on sihek populations

Translocate individuals from northern or southern Guam

subpopulations if necessary

Maintain and/or protect reserve habitat on Guam

4.8.1 Manage the Guam National Wildlife Refuge fee simple and
overlay refuge lands for sihek conservation

4.8.2 Manage Government of Guam conservation areas for sihek
conservation

Improve and manage habitat on Guam

4.9.1 Assess suitability of habitat on Guam

4.9.2 Develop and implement a sihek habitat management plan

5. Develop a public awareness program for sihek

5.1

Fund, support, and promote programs that inform teachers, and that
educate students, lawmakers, local public and visitors
5.1.1 Fund and support teacher education programs that promote
native species conservation
5.1.1.1 Institute core curriculum programs at the University of

Guam and community colleges that emphasize native

species and ecosystem conservation for elementary and

high school teacher education programs

5.1.1.2 Develop and distribute educational materials that
provide teachers with “student-friendly” information
about native species and ecosystems

5.1.1.2.1 Work with local teachers to develop lessons

on native species and ecosystems for use in
the classroom
5.1.1.2.2 Make educational materials easily available

5.1.1.2.3  Update and revise materials

5.1.2 Create a clearinghouse, such as a website, for information and

education materials about Guam’s native species

5.1.3  Continue to provide information and promote awareness of the
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harmful effects of alien species, such as the brown treesnake,
to native species and ecosystems
5.2 Promote the creation of and support for “Friends” groups,
partnerships, environmental outreach programs and other support
groups to provide support for conservation of the sihek and other
species endemic to Guam
5.2.1 Recruit, train and support volunteer community leaders to
organize outreach, native species educational and awareness
programs at the community level
5.2.1.1 Support conservation outreach organizations to promote
conservation at a “grassroots” level
5.2.1.2 Develop a “mentor” program where natural science
professionals provide field opportunities for young
people to learn about Guam’s native species
5.2.1.3 Support the use of volunteers in projects that will
contribute to the enhancement of native habitat and
increase the level of awareness and pride in native
species within the local populace
5.2.2 Develop and support partnerships with other conservation
agencies, local interest groups and private landowners

B. Narrative Outline of Recovery Actions

1. Coordinate and monitor recovery efforts

Due to the complexity of issues associated with sihek recovery, a coordinated
recovery effort is needed. Successful recovery will only be feasible through a
strategy of adaptive management which combines the close cooperation and
coordination of stakeholders, careful monitoring and evaluations of recovery
actions, and the prompt resolution of new situations as they arise.

1.1  Maintain an active Recovery Committee

The recovery committee serves as a forum in which stakeholders
discuss issues affecting recovery and through which effective and
coordinated recovery strategies are developed and implemented. As
defined here, the recovery committee would serve a broader function
and differs from a recovery team. The committee should include
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members with relevant technical expertise, along with
representatives of agencies, organizations, and landowners that will
participate in the recovery program. At a minimum, the following
agencies should be represented and participate actively on the
committee: U.S. Fish and Wildlife Service; Guam Division of Aquatic
and Wildlife Resources; participating institutions of the Guam
Micronesian Kingfisher Species Survival Plan; U.S. Air Force; U.S.
Navy; U.S. Geological Survey, Biological Research Division; and
U.S. Department of Agriculture, Wildlife Services. Technical
disciplines that should be represented on the committee include, but
are not necessarily limited to: kingfisher biology, brown treesnake
biology, wildlife biology, population biology, veterinary medicine,
habitat ecology, avian captive management, and endangered species
reintroduction.

1.1.1 Coordinate recovery actions with other recovery and ecosystem

management efforts

Due to the similarities in recovery issues for listed species on
Guam and the Mariana Islands, the recovery committee
should coordinate with other recovery groups and keep
abreast of ecosystem management efforts. Disseminating
meeting minutes and holding concurrent meetings may help
achieve this goal.

1.1.2 Develop 5-year recovery milestones

The recovery actions outlined in this revised plan include a
wide range of activities that will require many years to
achieve. In order to keep recovery efforts focused and
properly prioritized, 5-year recovery milestones should be
developed.

1.1.3 Review recovery efforts annually

The recovery committee should meet as necessary in order to
review recovery actions, evaluate new information, establish
annual research and recovery action plans and priorities, and
update the 5-year recovery milestones. Important
information should be disseminated via electronic means to

all committee members promptly and on a routine basis
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between meetings.
1.2  Monitor recovery efforts

A successful recovery program requires frequent and regular
monitoring and reporting of recovery efforts. Each recovery action
includes a monitoring step that will allow review of the efforts to
determine the most effective recovery methods.

2. Captive management

Increasing the captive population to sufficient numbers to allow for reintroduction
to the wild is the first step toward recovery of the sihek. When the captive
population is increased to a number that is sufficient for supporting a
reintroduction program, efforts to reintroduce sihek into the wild can be initiated.
In order to achieve this goal, a captive propagation program, which includes both
captive propagation efforts on Guam and in zoos on the continental United States,
is needed.

2.1 Continue captive population management efforts in the mainland

United States

The sihek captive population is managed by the Micronesian

Kingfisher SSP to maintain high genetic diversity for the population
by focusing on equalization of the founder representation, increasing
population effective size and increasing annual population growth
rates. These efforts should continue but be modified as necessary to
maintain a viable captive population while managing the captive
population to support a reintroduction program.

2.2  Continue to expand the sihek breeding program on Guam

Some of the problems associated with breeding sihek in mainland
institutions may be related to the climate, availability of nesting logs
and natural foods, and limited time and staff to care for sihek
(Hutchins et al. 1996; Kesler and Haig 2004, 2005b). Continuing
efforts to breed sihek on Guam may alleviate some of these problems
and result in an increase in the size of the captive population.

2.2.1 Continue to maintain sihek breeding and holding pens

Initially, three captive breeding pens and six holding pens were
built on Guam at the Division of Aquatic and Wildlife
Resources’ facilities. These pens were built to the
specifications suggested by other captive rearing facilities and
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are snake-proofed and typhoon resistant. These pens should
be appropriately maintained and as the captive breeding
program develops, additional breeding, holding and prerelease
conditioning enclosures should be built as needed.

2.2.2 Maintain staffing of facility
The captive rearing facility should be sufficiently staffed at all

times to care for their captive population of sihek. This staff
should include a supervisory aviculturalist, assistant
aviculturalist and technicians, and have a qualified veterinarian
on staff or available on island.

2.2.3 Plan transfer of additional sihek individuals to Guam

In September 2003, three genetically well-represented male
sihek were transferred to Guam and in April 2004, an
established pair of sihek was sent to Guam to begin captive
breeding efforts on Guam. Additional sihek individuals should
be transferred to Guam as birds and space become available.
Status reviews of the captive population and transfer
recommendations should be formulated twice annually until
recovery is secured.

Increase size of the sihek captive population

Recovery of the sihek requires that the captive population be increased
to sufficient numbers to allow for eventual reintroduction to the wild
(see Recovery Actions 2.1 and 3.7). Unfortunately, reproductive
success in the captive population has been limited by difficulty
forming breeding pairs, infertile eggs, embryonic death, and loss of
parent-reared chicks shortly after hatching. Mortality in young adult
and adult sihek has also been high and has been linked to avian disease
(e.g., avian mycobacteriosis) and may be linked to stress and
inadequate nutrition. The factors associated with poor reproductive
success and mortality should be assessed so that propagation
techniques can be developed or improved to increase reproductive
success and decrease mortality.

2.3.1 Evaluate climate, photoperiod, and reproductive success

In many avian species, mating behavior is stimulated by the
selection and preparation of the nest site. A study is needed to
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determine the factors important to the selection of nest logs.
This will assist managers in providing birds with suitable nest
sites.

Evaluate nest logs and reproductive success

For many bird species, reproductive behavior is triggered by
subtle changes in environmental factors, such as daylight
regimen, type of lighting, changes in food availability or type,
and humidity (Hutchins et al. 1995). Data on all of these
factors should be gathered and analyzed. If appropriate, the
results should be used to help increase reproductive success.
Assess effects of nutrition on reproductive success and

mortality
Captive Micronesian kingfishers have a tendency to become

obese, which may affect their ability to reproduce (Hutchins e?
al. 1996). In addition, mortality in young adult and adult sihek
may be related to inadequate nutrition. Data should be
collected on body weights on all pairs and analyzed to help
identify the relationship between weight and reproductive
success. Kingfisher diets in captivity and the wild should also
be evaluated to determine if the diets used for the captive
population are sufficient. This information could then be used
to help optimize sihek diets in captivity.

Assess effects of age on reproductive success

Age similarities and differences in paired birds are known to
affect reproductive success (Marzluff and Balda 1988). Data
should be collected and analyzed to assess the relationship
between the relative age of paired birds and reproductive
success.

Assess effects of hand-rearing on reproductive success

Hand-rearing of sihek was initiated to help improve chick
survival. However, hand-rearing may affect breeding behavior,
including the ability of hand-raised birds to raise offspring and
form pairs (Myers et al. 1988, Hutchins et al. 1995). The
impact of hand-rearing on the fitness of sihek should be
assessed as soon as practicable.
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2.3.6

2.3.7

2.3.8

239

Develop methods to establish pairs

Historically, fewer than half of the sihek pairs in captivity have
produced offspring (Baltz 1998). Allowing birds to select their
mates is important to establishing a successful pair and
reproductive success (Yamamoto et al. 1989). However,
developing the most effective method of introducing male and
female sihek has been difficult (Baltz 1998). Data on
introduction techniques and associated behaviors must be
collected and analyzed to develop an effective technique.
Standard methods of acclimating, introducing and observing
sihek pairs will facilitate the identification of reproductively
compatible pairs to increase breeding success. Recent research
on kingfisher stress and sex hormones (Fowler and McGill
2002) may also be helpful in establishing compatible pairs (see
recovery action 2.3.9).

Review artificial incubation techniques

About 69 percent of the embryos that died in the shell were
artificially incubated although only 32 percent of the fertile
eggs were artificially incubated (Bahner et al. 1998).
Inappropriate artificial incubation protocols may contribute to
embryo death (Kuehler and Good 1990). A review of
techniques is needed to determine the most appropriate
incubation techniques and parameters.

Study chick loss during parent-rearing

Of the chicks parent-reared since 1997, about 74 percent
disappeared from the nest. Possible explanations include
parental cannibalism; however, that behavior has never been
observed its potential frequency and the conditions under
which it may occur are unknown. Time-lapse video studies
should be used to investigate parental behavior and nestling
mortality.

Continue stress hormone research

High stress levels can impact reproductive success. In
addition, monitoring stress levels could be used to establish
pairs and evaluate husbandry techniques. Research on
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kingfisher stress and sex hormones by Fowler and McGill
(2002) should continue and be used to modify and develop
husbandry procedures.

2.3.10 Continue to collect and analyze pathology data

Data on the causes of young adult and adult mortality should
continue to be collected and then evaluated to identify potential
ways of decreasing young adult and adult mortality.

2.3.11 Continue to prevent disease in captive population

The captive population on the mainland may be exposed to a
wide variety of avian diseases because they are housed in
institutions with a large number of avian species. Protocols
developed in the husbandry manual (Bahner et al. 1998) should
continue to be followed, improved upon, and updated as
needed. In addition, research on treatment and prevention of
avian disease should continue.

2.3.12 Continue to standardize husbandry techniques and increase
training
Sources of mortality are easier to identify and prevent if all

facilities are using similar husbandry techniques. The
husbandry manual and keeper training program are effective
means to standardize techniques and share experiences. The
husbandry manual should continue to be used and its contents
improved and updated based on controlled experimentation
(see Recovery Actions 2.3.1 to 2.3.9). The keeper training
program should also continue and be updated as needed.

3. Reintroduce sihek to Guam

3.1 Develop and test reintroduction strategies to increase likelihood of

successful releases

3.1.1 Review other reintroduction programs

A database has been developed by the Lincoln Park Zoo’s
Department of Conservation and Science that contains
information on the methods used in avian reintroductions and
the results of these reintroduction efforts. This information
may provide preliminary guidance for developing a
reintroduction plan for the sihek.
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3.1.2 Develop and test reintroduction methods on collared

kingfishers
Due to the limited number of sihek and poor success rate of

reintroduction programs (Griffin ef al. 1989), a surrogate
species such as the collared kingfisher should be used to
develop and test reintroduction methods for use on sihek. A
coordinated plan should be developed that includes the release
of radio-tagged single sex birds (to prevent the establishment
of a breeding population) and monitoring to determine best
methods of release, effective release sizes, and number of
releases. This plan should also include the requirement that all
released collared kingfishers will be retrieved or sacrificed
prior to the release of sihek.

3.2 Determine potential release sites on Guam

Appropriate release sites are important to the success of the

reintroduction program. These sites should contain the year-round

requirements of the sihek, allow for predator control and post-release

monitoring, and be protected for the long-term conservation of the

sihek. To help determine an appropriate location, a database

containing information from recovery actions 3.2.1 — 3.2.4 below

should be developed.

3.2.1

Assess habitat characteristics and potential territory distribution

In addition to basic habitat requirements, the quality and
quantity of habitat at the release site will help predict whether
the reintroduction goal for that location is achievable.

3.2.1.1 Obtain/construct Geographic Information System (GIS)

database of landscape/vegetation characteristics

Information about the location and availability of
landscape resources in Guam is required to design a
reintroduction plan and to manage reintroduced
populations. To address this need, a GIS database of
landscape features, habitat resources, and vegetation
coverage will be constructed.

3.2.1.2 Evaluate habitat suitability of potential reintroduction

sites
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3.23

3.24

3.25

Resource use and movement models developed for
Pohnpei Micronesian kingfishers can be used to
estimate the suitability of proposed reintroduction areas
using the GIS database described in recovery action
3.2.1.1. This analysis will provide information about
the potential number and distribution of sihek territories
that might be expected on reintroduction areas.

Assess historical distribution of sihek

Information about the distribution of sihek prior to their
extirpation from the wild should be used to help determine
appropriate locations for reintroduction. Published and
unpublished records and reports, and other resources should be
searched for information on historical sihek sightings. This
information should be incorporated into the GIS database of
landscape/vegetation characteristics (see recovery action
3.2.1.1).

Assess brown treesnake densities

The density of brown treesnakes should be determined for a
particular reintroduction site. Initially this information can be
obtained from general estimates for different habitat types.
Site-specific density estimates should be obtained once the
number of potential sites has been reduced to two or three
locations. This information can then be used to assess the level
of snake control needed at the site.

Assess food availability

The availability of potential food items for sihek should be
evaluated at potential reintroduction sites prior to release. The
relative numbers of lizards, small mammals, and invertebrates
should be assessed at sites on Guam and compared to other
Micronesian islands that support kingfisher populations, like
Pohnpei or Rota.

Assess management potential of release site

Terrain, road access, and land ownership all affect the
feasibility of managing a release site for sihek reintroduction.
For example, establishing and maintaining brown treesnake
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trap lines through rough terrain is more difficult than along
established roads and trails. This information should be
incorporated in the reintroduction site database and used for
release planning.

3.3  Work with landowners to develop agreements for sihek release and

reestablishment

Prior to the release of sihek, agreements (e.g., Memorandum of
Agreement, Safe Harbor Agreement, and Cooperative Agreement)
should be developed with landowners for the release and eventual
reestablishment of sihek on their land.

3.4 Evaluate kingfisher dispersal, movement, and habitat use

Success of the reintroduction program will rely heavily on
management efforts such as brown treesnake control at the release site.
Sihek distribution, movement, and dispersal after the release will
determine the amount of area and types of habitats requiring
management. Thus, dispersal, habitat use, and territoriality in
Micronesian kingfishers should be estimated prior to release using data
obtained from Pohnpei Micronesian kingfishers. As reintroductions
occur, data should be obtained on sihek dispersal, habitat use, and
territoriality. These data would be gathered during short-term and
long-term monitoring efforts described under recovery action 3.9
below, and then used in spatially explicit population modeling
(recovery actions 3.5 and 3.9.2.1) and other planning efforts.

3.5 Develop a sihek population model

Population models are useful for evaluating parameters such as
intrinsic growth rate (lambda) and for gaining insight into how a
population might respond to proposed management actions. A
spatially explicit model will be created and maintained to provide a
tool for planning a sihek release, and to address the need for
population information in a reintroduced population. The model will
first be based on demographic data from Pohnpei Micronesian
kingfishers, and later on spatially explicit demographic data from
Guam.

3.6 Determine number of sihek individuals needed for successful release

Other reintroduction programs should be reviewed to help determine
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3.7

3.8

the optimum number of sihek individuals to release. This

information could be obtained in the reintroduction database described
under Recovery Action 3.1.1. In addition, because the subspecies is
currently extinct in the wild, reintroduction will rely on releasing birds
from the captive population. Therefore, the number of sihek needed to
sustain the captive population must be maintained before determining
the number of sihek to release (see Recovery Action 2.1).

Develop reintroduction plan for sihek

After the preliminary reintroduction work has been completed
(recovery actions 3.1-3.5), a reintroduction plan for sihek should be
developed based on the completed preliminary work. This plan should
delineate programmatic goals, transport and release methodologies,
monitoring and reporting schedules, and evaluation measures. All
releases should be set up as experiments to test and refine release
techniques and the relevant aspects of each release (e.g., hard vs. soft;
microhabitat, dimensions, and location of hacking aviary; and location
and positioning of supplemental food stations, etc.) must be rigorously
documented.

Reintroduce sihek to the wild

Recovery of the sihek requires the reestablishment of a self-sustaining

population in the wild. Due to stochastic events such as storms and
disease outbreaks, at least two subpopulations should be established on
Guam to prevent extinction and support recovery. The locations of
reintroduction sites in these regions of Guam will be determined by
completing recovery action 3.2. In addition, brown treesnakes will be
controlled at the reintroduction sites through recovery action 4.1.

3.8.1 Establish a subpopulation in northern Guam

Prior to their extirpation from the wild, the last sihek were
found in northern Guam. This part of Guam still contains some
excellent sihek habitat and is currently being managed for the
Mariana crow reintroduction efforts.

3.8.2 Establish a subpopulation in southern Guam

Sihek were reported in southern Guam as late as the 1960s.
Southern Guam currently contains some excellent sihek habitat
and is large enough to support a subpopulation of sihek.
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3.9 Assess the need for wild back-up populations outside Guam and

establish populations as needed.

It may be necessary to introduce a wild sihek population outside of
Guam. Such a population might be more viable than one reintroduced
directly from captivity to Guam because it could be established in
habitat that has not been compromised by brown treesnakes. It could
also hedge against the risk of the captive population being lost to
disease or catastrophe. Moreover, a successful free-living population
should minimize the progressive loss of behavioral or genetic traits
(related to, for example, foraging, nesting, and predator avoidance)
suited to survival in a wild as opposed to captive environment, and
could thus ultimately improve the likelihood of successful

reintroduction to Guam.

Because the sihek is endemic to Guam and all of its native range on
Guam is now occupied by brown treesnakes, any such introduction of
back-up populations outside of Guam would be outside the historic
range of the species. Introduction may be done as an experimental
population under section 10(j) of the Endangered Species Act, which
typically is restricted to a species’ probable historic range but can be
extended beyond this range if “the primary habitat of the species has
been unsuitably and irreversibly altered or destroyed” [S0 CFR
17.81(a)]. Determination of experimental population status for the
sihek would parallel that used for the population of Guam rail (Rallus
owstonii) that was introduced on Rota after the species was extirpated
on Guam by brown treesnake predation (USFWS 1989).

The appropriateness of the various potential introduction sites outside
Guam should be evaluated using an approach similar to that outlined
in recovery action 3.2. The extent and apparent suitability of available
habitat at each site, as well as the presence of potentially competing
collared kingfishers, should be considered. The major Mariana Islands
such as Rota, Saipan, and Tinian have larger areas of habitat, but they
support substantial human populations, collared kingfishers, and some
introduced predators, and are either at some risk of accidental brown
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3.10

treesnake introduction or already support an incipient snake
population. Some remote northern islands in the Mariana archipelago
are uninhabited or sparsely inhabited, reducing the likelihood of
conflict with other uses as well as accidental brown treesnake
introduction; however, many of these islands have collared kingfisher
populations and are small or volcanically active, and the logistical
difficulties of introduction and monitoring activities may be
substantial. Cooperative opportunities for introduction in the
Federated States of Micronesia or elsewhere outside United States
jurisdiction may also be worth considering.

If an island is determined to be appropriate as an alternate release site,
the preliminary work and implementation of the introduction plan
should be completed in a similar manner to that described for Guam
reintroductions in recovery actions 3.3 through 3.8 above.

Monitor sihek in the wild

3.10.1 Gather data on post-release survival of sihek for refining

release strategies

Released sihek should be individually marked prior to release
and intensively monitored after release to determine survival.
Monitoring efforts should consist of band resighting efforts and
radio tagging a sample of released birds. Length and intensity
of the post-release monitoring effort should be based on
information collected in other release efforts throughout the
world and modified to meet the needs of the sihek recovery
program. All data gathered during post-release monitoring
should be analyzed prior to the next release to refine and
modify the release strategy.

3.10.2 Provide long-term monitoring of the sihek population

The ultimate success of the reintroduction program will depend
on whether a viable self-sustaining population of sihek is
established. A long-term monitoring program, which includes
demographic studies and surveys, will provide the data needed
to reach this goal effectively and efficiently.

3.10.2.1 Update population model (see recovery action 3.4)

60



with results from sihek reintroduction efforts

Updating the population model created in recovery
action 3.5 with Guam-specific information will improve
its accuracy and usefulness as a management tool.
Information gathered based on the populations
established in recovery action 3.8 will be used to update
the model.

3.10.2.2  Develop efficient and effective methods for

surveying the population

As the wild population increases, the difficulties of
monitoring individual sihek will increase. Survey
techniques that accurately estimate the population size
should be developed and applied consistently
throughout the remainder of the recovery program.

4. Manage factors affecting wild population viability

4.1 Control and eradicate brown treesnakes

Controlling brown treesnakes is an important factor in the recovery of
the sihek. Success will depend either on achieving the complete
eradication of snakes, or on reducing snake densities to levels at which
sihek can maintain viable self-sustaining populations.

4.1.1 Continue and expand brown treesnake control efforts at

potential reintroduction sites

Brown treesnake control measures are currently being
undertaken at the Munitions Storage Area. These control
efforts should continue and be expanded to include larger areas
that may serve as potential sihek reintroduction sites.
Techniques that may be utilized include snake trapping,
acetaminophen bait stations, and aerial broadcast of snake
toxicants. Due to concerns about the potential ingestion of
toxicants by sihek, toxicants found harmful to sihek should be
aerially broadcast prior to reintroduction and bait stations
should be tested prior to reintroduction (see Recovery Task
4.1.4.4).

4.1.2 Delineate snake-threshold densities using surrogate native

species
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Reintroduction efforts would be facilitated by determining the
optimum level of brown treesnake control needed to reduce
mortality prior to release. This level of control could be
determined by reestablishing several common native forest bird
species, such as the Micronesian starling (4plonis opaca), as
surrogates for the sihek. Appropriate surrogates should be
determined based on what is logistically feasible and which
species’ life history most closely resembles the sihek.
Estimation of the necessary level of brown treesnake control
should be determined from the results of well-designed field
studies and experiments.

Refine snake-threshold density estimates for sihek

When sihek become established the level of brown treesnake
control should be modified to best fit the needs of the sihek.

Improve existing brown treesnake control measures

Existing control measures have several drawbacks that limit
their efficacy. Efforts to improve existing techniques should
continue.

4.1.4.1 Develop effective artificial attractants

Currently, live mice are the most effective attractant for
luring snakes into snake traps. In addition, dead
neonatal mice are used as a bait to deliver toxicants to
snakes. However, small snakes do not normally prey
on living small mammals until they are larger. In
addition, it is unknown to what extent small snakes feed
on dead neonatal mice. The costs of maintaining and
caring for the live mice are also relatively high.
Similarly, securing a constant source of dead mice for
toxicant use may be difficult. Therefore, artificial
attractants that attract a wide range of snakes would be
beneficial for control efforts.

4.1.4.2 Improve trap designs to increase snake capture rate

Current trap designs do not capture all snakes found in
the population. Therefore, new designs that capture a

wider range of snake sizes and reduce the number of
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untrappable snakes are needed.
4.1.4.3 Develop methods for sequentially controlling or

eliminating brown treesnakes from large areas inside

and outside snake exclosures

Brown treesnake exclosures around large areas can help
reduce the immigration of snakes into these areas.
However, large-scale trapping is currently the only
method available to reduce the densities of snakes
within these areas. Trapping over large areas can be
very expensive. Therefore, more efficient methods of
controlling or eliminating snakes from a site also need
to be developed. Also, because snake exclosures may
not be feasible for all areas of Guam, methods for
efficiently controlling brown treesnake populations
over large areas outside exclosures are also needed.
4.1.4.4 Develop “kingfisher-safe” acetaminophen bait stations

The Environmental Protection Agency has registered
the use of acetaminophen for brown treesnake control.
However, existing acetaminophen bait station designs
need to be tested and, if necessary, new designs need to
be developed that would minimize the take of bait by
sihek.

4.1.4.5 Develop methods for accurately quantifying brown

treesnake densities in snake-reduced areas

Brown treesnake densities are normally determined
using snake traps. However, as snake densities
decrease, prey densities increase and reduce the
probability that brown treesnakes will enter traps. Low
capture rates limit the ability of existing techniques to
provide data for obtaining adequately precise
population estimates. Therefore, alternative methods of
quantifying densities in snake-reduced areas, such as
bait take, are needed to assess the effectiveness of
control efforts.

4.1.4.6 Develop and test brown treesnake new barrier designs
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4.2

4.3

44

4.5

4.6

Current barrier designs are expensive or are
impractical for use in some areas of Guam. Research
should continue on new barrier designs to improve
existing barriers and develop less costly, but effective,
designs.

4.1.5 Continue to fund research to develop new brown treesnake

control techniques

The development of new control measures should continue to
assist with conservation efforts on Guam. These control
measures include biocontrol, toxicants, and traps.

Monitor direct and indirect impacts of rats on sihek to determine the

need for rat control

The impact of rat predation on sihek is unknown at this time. As
snake populations are reduced, rat populations will increase. Rats may
negatively affect sihek directly (i.e., egg and nestling mortality) or
indirectly (i.e., reductions in food resources). Therefore, rat impacts
on sihek should be monitored to determine if rat control will be
necessary.

Assess impact of other sihek predators

Little is known about the impact of other introduced predators on sihek
populations. The level of mortality associated with monitor lizards,
cats, and other potential predators should be assessed and monitored to
determine if control efforts are necessary.

Prevent accidental or intentional introduction of new predators to

Guam

Efforts should be made to prevent the introduction of other potential
sihek predators to Guam through effective interdiction measures;
measures may include strengthening the enforcement of importation
laws.

Assess the need for black drongo control

Harassment by and competition with the introduced black drongo
could affect sihek recovery efforts, especially when sihek populations
are small. If black drongos are found to be a limiting factor, black
drongo control measures should be developed and implemented.
Reduce potential impacts of avian disease on sihek populations
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4.7

4.8

While disease was not found to be a factor in the decline of the sihek,
diseases represent a serious threat that could adversely affect recovery
efforts. Appropriate regulatory measures and procedures should be
adopted to minimize the potential for the introduction of diseases and
pathogens (e.g., West Nile virus and avian influenza). Disease
monitoring and control measures should also be initiated as
appropriate and necessary.

Translocate individuals from northern or southern Guam

subpopulations if necessary

Genetic diversity is maintained through the movement of individuals
among subpopulations. To maintain genetic diversity in the two
reintroduced sihek subpopulations, at least five individuals should be
captured and moved from north to south, and from south to north
biannually. These translocations may cease once there is evidence that
the birds are naturally dispersing between the two subpopulations.

Maintain and/or protect reserve habitat on Guam

Some Federal and Government of Guam lands are already designated
conservation areas. However, some areas that contain good habitat are
not included in these protected areas and may be important to the
conservation of the sihek. In addition, the level of protection among
conservation areas varies greatly. Adequately protected conservation
areas need to be managed for the long-term conservation of the sihek.
Some extant conservation areas and other lands also need to be
protected and actively managed to assist recovery of the sihek.

4.8.1 Manage the Guam National Wildlife Refuge fee simple and

overlay refuge lands for sihek conservation

A Comprehensive Conservation Plan will be developed for the
Guam National Wildlife Refuge. This plan should include
programs to manage land on the refuge for the sihek and other
endangered species. These programs might include fencing
and ungulate removal, reforestation, predator control, and other
habitat management. In addition to the refuge conservation
plan, the overlay refuge is managed through the Integrated
Natural Resource Management Plans for Air Force and Navy
lands. These management plans should include programs that
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will benefit the conservation of the sihek on overlay lands,
including reestablishment of sihek by captive release.
4.8.2 Manage Government of Guam conservation areas for sihek

conservation
Government of Guam conservation areas include the Anao and
Y-Pigua Conservation areas in northern Guam (see Figure 8)
and Cotal and Bolanos Conservation areas in southern Guam
(see Figure 9). These lands should be designated as permanent
conservation areas, and actively managed for sihek recovery
with reforestation, ungulate control, and predator control.

4.9 Improve and manage habitat on Guam

4.9.1 Assess suitability of habitat on Guam

The quality of potential sihek habitat needs to be assessed to
determine if vegetation management is necessary. The
assessment should include feral ungulate damage, availability
of important foraging and breeding (e.g., Pisonia sp. trees)
resources for sihek, invasive non-native vegetation, and other
habitat components important to sihek.

4.9.2 Develop and implement a sihek habitat management plan
After the suitability of habitat has been assessed, a habitat
management plan should be developed to assist private,

Government of Guam, and Federal land managers with
managing their lands for sihek recovery. This management
plan should prioritize areas requiring management and provide
suggestions for appropriate habitat management techniques.
Examples of habitat management techniques include feral
ungulate and invasive plant control and reforestation with
native plant species.

5. Develop a public awareness program for sihek

Provide information to the general public and lawmakers about Guam’s native
and endemic species, and their habitats, to create an island-wide conservation
ethic and to build alliances for conservation on Guam. Public information and
education play an important role in all recovery programs. With public and
lawmaker support, the time, costs, and controversy associated with recovery
actions would be reduced. This support can even persuade lawmakers to
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support changes necessary to preserve and protect endangered species and
their habitats.
5.1 Fund, support, and promote programs that inform teachers, and that

educate students, lawmakers, local public and visitors

Raising the level of awareness on endangered species issues at the
community level is key to the success of the recovery of the sihek.
Informed teachers will aid in educating the community and lawmakers,
and with public backing, will support habitat protection and
endangered species recovery.

5.1.1 Fund and support teacher education programs that promote

native species conservation

Teachers provide the basis for educating a large segment of the
population; therefore educating teachers about endangered
species issues should be paramount. Providing teachers with
interesting, appropriate and up-to-date teaching materials for
classroom use is also an important part of this education
program.

5.1.1.1 Institute core curriculum programs at the University

of Guam and community colleges that emphasize

native species and ecosystem conservation for

elementary and high school teacher education

programs
5.1.1.2 Develop and distribute educational materials that

provide teachers with “student-friendly” information

about native species and ecosystems
5.1.1.2.1 Work with local teachers to develop

lessons on native species and ecosystems

for use in the classroom

Effective education programs require the
input of educators who will implement
these programs and who understand the
needs of their students. Contests or other
means of obtaining ideas and input from
local teachers should be pursued.
5.1.1.2.2 Make educational materials easily
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5.1.2

available
Education materials will not be used if
they are not easily available. One method
of making materials obtainable and easy to
update is to make them available for
downloading from a website (see recovery
action 5.1.2). Compact disks containing
education materials could also be cheaply
produced and easily distributed among
educators.

5.1.1.2.3 Update and revise materials

Seek feedback and input from educators
using the education materials to improve
the materials. New materials should also
be produced and old lessons updated
annually to keep them interesting and
fresh. This could be facilitated with the
internet (see recovery action 5.1.2) and
contests to develop new lessons (see
recovery action 5.1.1.2.1).

Create a clearinghouse, such as a website, for information and

education materials about Guam’s native species

Teachers, students, lawmakers, businesses, conservation
groups, and the general public should have the most up-to-date
information available to them. This information can be
obtained from Federal and territory biologists and the Guam
Micronesian Kingfisher Species Survival Plan.

Continue to provide information and promote awareness of the

harmful effects of alien species, such as the brown treesnake, to

native species and ecosystems

The brown treesnake is believed to be the leading cause of the
extinction and endangerment of Guam’s native forest birds.
However, habitat degradation caused by alien ungulates and
weeds, predation by introduced rats, and competition and
harassment by black drongos may have also factored into the
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decline. In addition, new species may be introduced that may
impact the recovery of Guam’s native species.
5.2 Promote the creation of and support for “Friends” groups,

partnerships, environmental outreach programs and other support

groups to provide support for conservation of the sihek and other

species endemic to Guam

Funding and manpower support for environmental education is often
in short supply. The establishment of “Friends” groups and
partnerships helps to fill the shortfalls and need by supplying
volunteers and funds to maintain these important programs. Many
refuges and parks rely on these resources to champion new programs
and maintain old ones at little or no cost.

5.2.1 Recruit, train and support volunteer community leaders to

organize outreach, native species educational and awareness

programs at the community level

5.2.1.1 Support conservation outreach organizations to promote

conservation at a “grassroots” level

5.2.1.2 Develop a “mentor” program where natural science

professionals provide field opportunities for young

people to learn about Guam’s native species

5.2.1.3 Support the use of volunteers in projects that will

contribute to the enhancement of native habitat and

increase the level of awareness and pride in native

species within the local populace

5.2.2  Develop and support partnerships with other conservation

agencies, local interest groups and private landowners

Protection and rehabilitation of native ecosystems are
common goals shared among a wide variety of groups and
individuals in the Mariana Islands. Partnering with other
groups and individuals to support efforts like reforestation and
habitat protection can benefit the sihek as well as, for

example, the coral reef ecosystem and the tourist industry.
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IV. IMPLEMENTATION SCHEDULE

The Implementation Schedule that follows lists and prioritizes the actions
and estimated costs for the recovery of the sihek. It is a guide for meeting the
recovery goals outlined in this plan. Recovery actions in the Implementation
Schedule have been prioritized in a two-tiered ranking system. First, each action
was assigned a “priority number” from 1 (highest priority) to 3 (lowest priority;
see definitions below). Second, within each priority number, actions were further
subdivided and ranked into “priority tiers” from 1 (highest priority) to 3 (lowest
priority). For example, an action with a priority number of 1 and a priority tier of
1 has higher priority than an action with a priority number of 1 and a priority tier
of 2. The numbers in the Action Number column correspond to the descriptions
of recovery actions in the Narrative Outline of Recovery Actions (p. 48).

Parties with authority, responsibility, or expressed interest to implement a
specific recovery action are also identified in the Implementation Schedule.
When more than one party has been identified the proposed lead party is indicated
by an asterisk (*). In cases where a lead party has not been identified, each party
listed is individually responsible for implementing the recovery action. The
listing of a party in the Implementation Schedule does not require, nor imply a
requirement, that the identified party has agreed to implement the action(s) or to
secure funding for implementing the action(s). However, parties willing to
participate may benefit by being able to show in their own budgets that their
funding request is for a recovery action identified in an approved recovery plan
and is therefore considered a necessary action for the overall coordinated effort to
recover the sihek. Also, section 7(a)(1) of the Endangered Species Act (16 USC
1531 et seq.) (Act) directs all Federal agencies to utilize their authorities in
furtherance of the purposes of the Act by carrying out programs for the
conservation of threatened and endangered species.

Definition of action priorities:

e Priority 1: An action that must be taken to prevent extinction or prevent
the species from declining irreversibly in the foreseeable future.
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Priority 2: An action that must be taken to prevent a significant decline
in species population or habitat quality, or some other significant negative
impact short of extinction.

Priority 3: All other actions necessary to meet the recovery objectives.

Definition of action durations:

Continuous: An action that will be implemented on a routine basis once
begun for the period of time estimated to recovery (in this case, 50 years).
Ongoing: An action that is currently being implemented and will continue
until the time estimated to recovery. For the purposes of cost estimation,
we used our best estimate of the time that may be required to complete the
action.

Unknown: Either action duration or associated costs are not known at this
time. For the purposes of cost estimation, we used our best estimate of the

time that may be required to complete the action.

Threat categories:

We consider the role of five potential factors affecting the species in order

to list, delist, or reclassify a taxon. These factors are:

(A) the present or threatened destruction, modification or curtailment of its

habitat or range;

(B) overutilization for commercial, recreational, scientific, or educational

purposes;

(C) disease or predation,

(D) the inadequacy of existing regulatory mechanisms;

(E) other natural or manmade factors affecting its continued existence.

Recovery actions are designed to address the threats in the Listing Factor

column in order to meet the recovery criteria of creating two viable, stable

subpopulations on Guam, predator control, and management of habitat needed for

recovery (see Recovery Criteria section). The majority of the recovery actions in

this plan address the brown treesnake threat (factor C), habitat loss (factor A), and

limited population growth (factor E).
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Responsible Parties for Action Implementation:

We have statutory responsibility for implementing this recovery plan.
Only Federal agencies are mandated to take part in the effort under section 7(a)(1)
of the Act (16 USC 1531 ef seq.). However, species recovery will require the
involvement of the full range of Federal, territorial, private, and local interests.
The expertise and contributions of additional agencies and interested parties will
be needed to implement recovery actions and to accomplish education and
outreach objectives. For each recovery action described in the Implementation
Schedule, the column titled “Responsible Parties” lists the primary Federal and
local agencies we have identified as having the authority and responsibility for
implementing recovery actions and other groups, partners, and partnerships who
are actively involved in recovery.
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Key to Acronyms used in the Implementation Schedule:

¢ BRD: United States Geological Survey, Biological Research Discipline
e DAWR: Guam Division of Aquatic and Wildlife Resources

e GNWR: Guam National Wildlife Refuge

e MKRC: Guam Micronesian Kingfisher Recovery Committee

e SSP: American Zoo and Aquarium Association’s Species Survival Plan
e USAF: United States Air Force

e USFWS: United States Fish and Wildlife Service

e USN: United States Navy

e WS: United States Department of Agriculture, Wildlife Services

Cost estimates:
The costs of implementing the identified recovery actions are estimated over
two timeframes: the first 5 years covered by this recovery plan (5-Year Costs

column) and the total costs of recovery for the 50-year period that may be

required to fully recover the sihek (Total Costs column).
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V1. APPENDICES

APPENDIX A
Endangered and Threatened Species Recovery Priority Guidelines
(adapted from USFWS 1983a,b).

Degree of Recovery Taxonomy Priority Conflict
Threat Potential
Monotypic genus 1 11C
High Species 2 22C
Subspecies 3 33C
High ac
Monotypic genus 4 4
Low Species 5 55C
Subspecies 6 66C
Monotypic genus 7 77C
High Species 8 88C
Subspecies 9 99C
Moderate
. 10C
Monotypic genus 10 10
Low Species 11 ! lllc
. 12C
Subspecies 12 B
Monotypic genus 13 1133C
High Species 14 14C
14
Subspecies 15 ! 15 5C
Low T6C
Monotypic genus 16 16
Low Species 17 17¢
17
Subspecies 18 ! 18 8C
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allele

arboreal

avifauna

coverts

effective
population

size

extant

heterozygosity

APPENDIX B

Glossary of Technical Terms

Alternative forms of a gene that code for the same trait.
Alleles usually occur in pairs, one at the same genetic locus
on each of a pair of chromosomes. For example, in humans
there are multiple alleles for blood type: O, A and B. If
both of the alleles on each chromosome carry the same
allele (e.g., AA), the individual is said to be homozygous at
that locus. If the alleles are different (e.g., AB), the
individual is heterozygous.

Living or placed in trees; adapted for life in trees.

The bird life or bird community of an area.

The small feathers on top of the wings (wing coverts), over
the tail feathers (upper tail coverts), or under the tail
(undertail coverts, or crissum).

The functional size of a population, from a genetic
perspective, based on the number of breeding individuals
(often abbreviated N.). The effective population size is
generally smaller than the census population size (i.e., there
may be numerous individuals in the total population that
are not contributing genes to future generations, such as

juveniles or senescent adults).
Still existing, not extinct.
A measure of the degree of genetic diversity in a

population, as measured by the proportion of heterozygous
loci across individuals (see allele, above).

104



inbreeding
coefficient (F)

interspecific

intraspecific

mitochondrial
DNA

N

snout-vent length

ungulates

The probability that two alleles at a genetic locus are
identical by descent from a common ancestor to both
parents. The mean inbreeding coefficient of a population
will be the proportional decrease in the observed
heterozygosity relative to the expected heterozygosity of a
founder population.

Between different species; between individuals or

populations of different species.

Within a species; between individuals or populations of the
same species.

The mitochondria are organelles responsible for energy
production within the cells. DNA is found in the
mitochondria in addition to the DNA within the cell
nucleus, but unlike nuclear DNA, mitochondrial DNA is
inherited only through the mother. The high levels of
variability in mitochondrial DNA and uniquely maternal
inheritance are two of the characteristics that make analysis
of mitochondrial DNA a common tool for investigating
factors such as the degree of divergence between lineages.

see effective population size, above.

A standard measurement of body length for reptiles. The
measurement is from the tip of the nose (snout) to the
opening of the cloaca (vent), and excludes the tail.

Hoofed grazing mammals. Typically refers to animals in
the orders Perissodactyla (odd-toed animals such as horses)
and Artiodactyla (even-toed animals such as cows, sheep,
goats, deer, and pigs).
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APPENDIX C

Summary of the Agency and Public Comment on the Draft Revised
Recovery Plan for the Sihek or Guam Micronesian Kingfisher
(Halcyon cinnamomina cinnamomina)

In April 2004, the U.S. Fish and Wildlife Service (Service) released the
Draft Revised Recovery Plan for the Sihek or Guam Micronesian Kingfisher
(Halcyon cinnamomina cinnamomina) for review and comment by Federal
agencies, the Government of Guam, and members of the public. The public
comment period was announced in the Federal Register (U.S. Fish and Wildlife
Service 2004c¢) on April 28, 2004 and closed on June 28, 2004. Over 50 copies of
the draft plan were sent out for review during the comment period. In addition,

the draft revised plan was distributed to scientific peer reviewers for comment
prior to finalization and publication of this final revised plan. We received

comments from four peer reviewers.

Sixteen letters/comments were received during the comment period.
Comments were received from two Federal agencies, one Territory agency, four
peer reviewers, and nine private organizations or individuals. Since the comment
period closed, additional information and updates to the plan have also been
received by the Service. All comments received have been considered and
incorporated into the approved recovery plan, as appropriate. A summary of the

all of the major comments received and the Service’s response follow.
Summary of Comments and Service Responses

Issue 1: Life History of the Sihek

Comment: The recovery plan’s discussion of kingfisher habitat requirements are
inconsistent and it is inappropriate to relate Pohnpei kingfisher habitat

requirements with those of the Guam kingfisher because the climate, soil, and
plant community on Pohnpei is very different from Guam.
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Response: We agree that the habitat requirements of the Pohnpei Micronesian
kingfisher may differ from the habitat requirements of the sihek. However, we
believe that including information on the habitat requirements of Pohnpei
kingfisher provides information about the potential needs of the sihek and may
help facilitate conservation planning for sihek. Therefore, we have kept all of the
discussion regarding Pohnpei kingfisher habitat needs. However, we have added
additional language to qualify that the Pohnpei kingfisher and sihek may have

different habitat requirements.

Comment: One commenter suggested that additional research on the life history
of the sihek is not needed.

Response: We disagree that enough is known about the life history to make it
unnecessary to do additional research on its life history. We believe that very
little is known about the life history of the sihek and that additional research
would greatly aid efforts to recover the species. For example, the research being
done on the Pohnpei Micronesian kingfisher is being used to improve the captive

breeding program for the sihek.

Issue 2: Brown Treesnake Control

Comment: One commenter suggested that brown treesnake control efforts be

placed higher in the step-down outline to emphasize their importance.

Response: The step-down outline does not rank the importance of specific
recovery tasks. The step-down outline simply categorizes the recovery tasks and
lists them to show how they relate to one another. The recovery tasks are ranked
using a three-tiered priority ranking system in the Implementation Schedule.
Currently, brown treesnake control is one of the highest priority tasks in the
recovery plan.

Comment: One commenter suggested we develop a plan for ridding the island of

Guam of brown treesnakes.

Response: In 1996, as an effort separate from, and in addition to, recovery
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planning for the sihek, a brown treesnake control plan was developed with the
purpose of controlling snakes on Guam and preventing their spread to other
islands. This plan was developed with input from the Departments of Interior,
Defense, and Agriculture; Government of Guam; and other parties. Currently, it

is being revised based on input from an advisory committee.

Comment: One commenter suggests that the island of Guam be sprayed with a

snake-specific spray to rid the island of brown treesnakes.

Response: We are not aware of a registered spray that specifically controls
brown treesnakes, nor are we aware of efforts to develop such a spray.

Comment: One commenter suggested that aerial drops of acetaminophen be
conducted several years before reintroduction of the sihek because sihek may

consume broadcast baits.

Response: We agree that sihek consumption of aerial drop baits with
acetaminophen is a concern and have added language to Recovery Task # 4.1.1, p.
61, to that effect.

Comment: One commenter suggested that the majority of funding be used for
operational control and to maximize effectiveness of existing brown treesnake
control techniques. Developing additional snake control techniques should be

conducted last.

Response: We agree that on-the-ground brown treesnake control (Recovery
Task # 4.1.1) and improving existing snake control techniques (Recovery Task #
4.1.4.2) are a higher priority than developing additional techniques (Recovery
Task # 4.1.5). We have prioritized them accordingly in the Implementation
Schedule.

Comment: One commenter stated that including the estimated cost of predator
control efforts is inappropriate until effective control techniques have been
developed and implemented.

108



Response: Under the Endangered Species Act, we are required to include
estimated costs of recovery actions needed to recover the sihek. Based on
currently available information, we estimated the cost to control brown treesnakes
for recovery of the sihek using existing technology. These are only estimated
costs and may change as new technology is developed and existing techniques are

improved.

Comment: One commenter state that the plan concludes that predators other than
the brown treesnake are not expected to be a major threat to recovery yet the plan
states that $900,000 is needed to address this issue. This is not consistent.

Response: The recovery plan includes monitoring the potential impacts of rats
and other predators on sihek as recovery tasks. We believe that these tasks are
necessary because no predators studies were ever done on sihek prior to its
extinction in the wild. The available information does not indicate that they will
necessarily impact sihek recovery, however, when sihek are reintroduced to Guam
and their populations are small, it may be possible that these predators may
threaten the success of the program. This is especially true if rat populations
increase after brown treesnakes are controlled.

Issue 3: Captive Management

Comment: One commenter stated that the Guam Micronesian Kingfisher is one
of the most thoroughly managed captive populations and it seems unlikely that
any additional resources can be applied to the list of actions outlined in the plan.

Response: The recovery plan is intended to list the management actions that may
be necessary to recover the species. As resources are limited, we believe that the
allocation of these resources will need to be determined to best fulfill the needs of
the species. In the Implementation Schedule, we prioritized each recovery task
using a three-tiered system to help focus resources to the higher priority tasks.
For those tasks with similar priority rankings, the parties involved in
implementing these tasks will need to determine how best allocate funds.

Comment: One commenter suggested that the irregular breeding of sihek
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appears to be due to density-related stress. They suggested that most of the
sihek be moved to Guam or to other cages to reduce density of sihek under
current conditions.

Response: Sihek are housed in separate cages, except during breeding. In
addition all breeding pairs are housed in separate cages away from other sihek.
Therefore, we have no reason to believe that poor reproductive success is due to
density-related stress. We do, however, agree that moving additional sihek to
Guam would be beneficial, if captive propagation efforts there are found to be

successful.

Issue 4: Reintroduction

Comment: One commenter stated that sihek should only be reintroduced when
captive breeding facilities can ensure both a sustainable captive population and

excess birds for release.

Response: We agree that releasing sihek into the wild before a viable long-term
captive population is established is not an appropriate course of action at this
time. However, if efforts to increase the captive population are not successful it
may be necessary to evaluate other courses of action to help recover the species.
At that time, we will seek the input of experts outside the Service on an
appropriate course of action. However, because we have no reason to believe that
a long-term viable population of sihek cannot be established, alternative courses
of action are not included in the recovery plan.

Comment: One commenter asked how large the captive population needs to be

before reintroductions can occur.

Response: This will need to be determined by the Guam Micronesian Kingfisher
SSP which manages the captive population (see Recovery Task # 2.1). The
number needed will be based on founder representation, the effective size of the

population, and the annual population growth rate.

Comment: One commenter stated that the plan contains no discussion on how
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sihek will be introduced to Guam.

Response: Recovery tasks 3.1-3.6 describe the reintroduction planning process
that will occur prior to a reintroduction of sihek. Because the planning process is
not complete, a detailed discussion of how sihek will be introduced is not
available at this time. The reintroduction plan (see Recovery Task # 3.7) will
provide details on how sihek should be reintroduced into the wild when it is
completed.

Comment: One commenter suggested that the plan overlooks whether there is
adequate food for sihek on Guam and asked if there have been any efforts to
ascertain whether adequate food is available and are there any plans to re-stock
Guam’s lizard populations.

Response: Currently, there have been no formal efforts to evaluate whether there
is adequate food for sihek on Guam and there are no plans to re-stock lizard
populations. The availability of food will be evaluated prior to the reintroduction
as part of the reintroduction planning process (see Recovery Task # 3.2.4) and the
appropriate management measures will be implemented.

Comment: One commenter asked whether we believe that snake numbers are
low enough to start reintroducing sihek to Guam.

Response: We do not believe that brown treesnakes are controlled at sufficient
levels to allow for reintroduction. The captive population is also not large enough
for a release on Guam. Both of these goals will need to be attained prior to a

reintroduction on Guam.

Comment: One commenter asked whether we were considering introducing
sihek to Rota.

Response: The recovery plan includes a task to evaluate other islands in the
Mariana archipelago as potential release sites. While Rota’s potential as a release
site could be evaluated under this task, we have no specific plans to introduce
sihek to Rota at this time.
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Comment: One commenter suggested that sihek be released in other areas than
Guam because the current level of brown treesnake control is not adequate and it
does not appear that adequate control will even be possible. In addition, they

suggested a healthy wild population on another island would be preferred over a

stagnant captive population or a doomed release on Guam.

Response: We have added additional discussion of this option in the recovery
plan. Because we have no evidence at this time that sihek were ever found on any
of the other islands in the Mariana archipelago, we believe Guam is ultimately the
most appropriate location for reestablishing a wild population of sihek if brown
treesnakes can be adequately controlled. We also believe it is premature to
conclude that adequate snake control on Guam will not be possible. However,
pending availability of suitable snake-free habitat on Guam, releasing genetically
well-represented sihek on another island in the Mariana archipelago could be
considered as a backup for the captive population and as a method for introducing
captive-reared sihek to free-living conditions in a relatively safe context. Any
potential sites for such an introduction would be carefully evaluated for their
relative risks and benefits in comparison with retaining individuals in captivity or

releasing them on Guam.

Comment: One commenter suggested that effective snake control techniques
should be developed and implemented before considering the release of

kingfishers into the wild.

Response: We agree that brown treesnakes should be effectively controlled prior
to reestablishing sihek to Guam. Snake control at reintroduction sites (Recovery
Task # 4.1.1) and improving existing control techniques (Recovery Task #
4.1.4.2) are both high priority recovery tasks. The Recovery Strategy (p. 38) also
states that effective brown treesnake control is needed prior to reintroduction of
sihek.
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Issue 5: Habitat Protection and Management

Comment: One commenter asked why the plan suggests that Government of
Guam conservation lands be given to the Service for management.

Response: The recovery plan does not suggest that the Government of Guam
conservation lands be given to the Service for management. The recovery plan
does suggest that additional management be conducted on these lands (see
Recovery task # 4.8.2) but does not suggest this management be conducted by the
Service or that the Service should control these lands.

Comment: One commenter suggested that there probably is not enough suitable
habitat on Guam to reach the recovery goals outlined in the plan.

Response: Little is known about the habitat requirements of sihek on Guam (see
Habitat Requirements, p. 12, for additional information). However, based on
available information we believe that there may be adequate habitat available on
Guam to reach the recovery goals of this species. However, we also believe that
management of this habitat may be needed to improve its quality (Recovery Task
#4.9).

Comment: One commenter suggested that introduced deer and pigs are not a
threat to the recovery of the sihek because the forests on Guam have not changed
over the last couple of decades and an ungulate eradication and habitat
improvement program is not necessary. In contrast, another commenter suggested
that browsing by high numbers of introduced ungulates has severely degraded
native forests on Guam and habitat loss and degradation is a major concern for
recovery of the sihek on Guam.

Response: We agree that feral ungulates have been negatively impacting the
native forests on Guam and that this will impact the recovery of the sihek.
However, we believe that extent of this impact needs to be further evaluated to
determine how best to manage for the recovery of the sihek. Although some
research has been completed, we believe that the quality of existing sihek habitat
should be assessed (Recovery Task # 4.9.1) and that the management of this
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habitat would benefit from a management plan (Recovery Task # 4.9.2).

Issue 6: Competition and Harassment by Black Drongos

Comment: Several commenters suggested that black drongos are not a threat to
the sihek and that evaluating their impact on sihek is not necessary.

Response: We agree that the available information does not indicate that black
drongos are a major threat to the recovery of the sihek. However, Maben (1982)
did report harassment of sihek by black drongos in her study. This harassment
could be problematic when sihek are first reintroduced to Guam and the sihek
population is still small. Therefore, we believe it is necessary to monitor black
drongo impacts on sihek and determine if drongo control efforts are needed
(Recovery Task # 4.5).

Issue 7: Southern Guam Population of Sihek

Comment: One commenter suggested that the establishment of a sihek
population in southern Guam is probably not possible and would be a waste of
time and money under current circumstances.

Response: We agree that establishing a sihek population in southern Guam is
probably not an appropriate initial course of action, as much of the effort to
control predators has been implemented in northern Guam. However, we believe
that reestablishing a second population of sihek on Guam is vital to the recovery
of the species. Southern Guam is an appropriate location for establishing this
second population and as efforts to recover the species continue, it will be
appropriate to begin efforts to establish sihek there.

Issue 8: Public Outreach
Comment: One commenter suggested that many of the outreach tasks are a

waste of money and that the Guam public understands the brown treesnake and
recovery situation.

114



Response: We agree that much of the public on Guam is aware of the brown
treesnake and recovery situation. However, this level of awareness was in large
part due to previous public outreach efforts by local and Federal agencies. In
order to maintain and increase this level of awareness, we believe additional
outreach is needed as recovery efforts continue and progress. Public support and
interest is vital to the success of the recovery program.

Issue 9: Funding

Comment: One commenter stated that the plan requires a sizable amount of
funding to be implemented and it is unlikely these funds will be available.
Without these funds the kingfisher will likely be functionally extinct. The
commenter then suggested that the Service consider alternate uses of funding,
such as reducing the spread of brown treesnakes to additional islands, that will
benefit multiple species in the region.

Response: We agree that implementing the plan will require a sizable amount of
funding and that other species in the region could benefit if the available funding
for sihek recovery was used elsewhere. However, we are required under the
Endangered Species Act to conserve all threatened and endangered species
despite their status and their likelihood of recovery. Therefore, we cannot give up
our efforts to recover the species. We can, however, place a higher priority on
recovery tasks that benefit sihek and other listed species in the Mariana Islands.
The final recovery plan does include a large number of high priority recovery
tasks, like brown treesnake control, that would benefit other listed species on
Guam and in the Mariana Islands.

Comment: One commenter stated that the plan is needlessly expensive and many
of the tasks can be paid for by other federal entities like the Air Force and Navy.

Response: We agree that implementing all of the recovery tasks contained within
the recovery plan will be expensive. However, section 4(f)(1)(B) of the Act
requires the recovery plan to include a description of such site-specific
management actions as may be necessary to achieve the plan’s goal for the
conservation and survival of the species; and estimates of time and the cost to
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carry out those measures needed to achieve intermediate steps toward this goal.
We have strived to include a description of all the management actions that may
be necessary to recover the sihek based on the best available information and we
have prioritized these tasks (see Implementation Schedule) to focus funding on
higher priority tasks. As recovery tasks are completed and the species begins to
recover, some of the lower priority tasks may become unnecessary.

Comment: One commenter asked what happens when such a large estimated
cost for recovery of a species is presented. Does it affect whether any progress is
made on recovery efforts for that species?

Response: Obtaining the total funding required to implement the recovery plan
may be difficult and some of the more expensive tasks may take additional time to
implement if all of the funding is not available. For the sihek, the most expensive
recovery task is brown treesnake control. Unfortunately, with current technology,
control of large areas is very labor-intensive and costly. However, brown
treesnake control is also a high priority recovery task for the endangered Mariana
crow, Guam rail, and Mariana fruit bat. Therefore, the costs estimates provided in
this plan also cover tasks that would benefit other listed species. Because this
recovery task benefits multiple species, it receives a higher priority for funding
and in fact has already received a significant amount of funding.

Issue 10: General Recovery Plan Format and Content Issues

Comment: One commenter asked why the Service is writing a new recovery
plan when nothing has changed since the 1990 recovery plan.

Response: Prior to revising the recovery plan, we evaluated the 1990 plan to
determine if it was still appropriate for the conservation needs of the sihek. We
determined that the primary focus of the 1990 plan, brown treesnake control and
sihek captive propagation, had not changed but the recovery efforts needed for the
species, especially captive propagation, had become more focused. We also
found that many of the recovery tasks outlined in the 1990 recovery plan for the
sihek were completed (see Conservation Efforts, p. 25, for a description of tasks
completed). Based on this evaluation we determined that the recovery effort for
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the sihek would benefit from a revised recovery plan that was dedicated to this
species.

Comment: One commenter asked what was meant by the statement “Only
federal agencies are mandated to take part in the effort,” in the implementation
section.

Response: Section 7(1)(a) of the Act states that all Federal agencies shall utilize
their authorities in furtherance of the purposes of the Act by carrying out
programs for the conservation of threatened and endangered species. State and
local agencies are not required, under the Act, to carry out these programs.

Comment: One commenter suggested that the implementation schedule includes
numerous activities (e.g., research on rat predation, registering rodenticides, black
drongo control, management of the Guam National Wildlife Refuge and Guam’s
conservation areas, instituting core curriculum, etc.) that are not specific to the
recovery effort and are inappropriate for a recovery plan. These activities distract
from the plan and appear to be a massive research, public relations, and
employment effort rather than a rigorous scientific-based and plausible recovery
effort for the sihek.

Response: We are required to provide a description of all management actions in
the recovery plan that may be necessary to recover the sihek. Recovery of the
species will require a wide range of actions from multiple parties. We have
strived to be as comprehensive as possible in including recovery tasks that we
believe are necessary to recover the species. We reevaluated the recovery tasks
and removed several that were in the draft revised plan because we believe they
may not be necessary for recovery. However, the majority of the recovery tasks
included in the draft revised plan were also included in the final revised plan.
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