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5-YEAR REVIEW
 
Guam Micronesian Kingfisher (Halcyon cinnamomina cinnamomina)
 

1.0 GENERAL INFORMATION 

1.1 Reviewers 

Lead RegiQnal Office: 
Region 1, Jesse D'Elia, Chief, Division of Recovery, (503) 231-2071 

Lead Field Office: 
Pacific Islands Fish and Wildlife Office, Gina Shultz, Assistant Field Supervisor 
for Endangered Species, (808) 792-9400 

Cooperating Field Office(s): 
N/A 

Cooperating Regional Office(s): 
N/A 

1.2 Methodology used to complete the review: 
This review was conducted by staff of the Pacific Islands Fish and Wildlife Office 
(PIFWO) of the U.S. Fish and Wildlife Service (USFWS) between June 2006 and 
June 2007. The Draft Revised Recovery Plan for the Sihek or Guam Micronesian 
Kingfisher (Halcyon cinnamomina cinnamomina) was the primary source of 
information for this five-year review. However, updates on the status and biology 
of the subspecies were also obtained from the Guam Micronesian Kingfisher 
Species Survival Plan and other sources. The document was reviewed by the 
Recovery Program Leader and the Assistant Field Supervisor for Endangered 
Species before final approval. 

1.3 Background: 

1.3.1 FR Notice citation announcing initiation of this review: 
USFWS. 2006. Endangered and threatened wildlife and plants; initiation 
of 5-year reviews of 70 species in Idaho, Oregon, Washington, Hawaii, 
and Guam; Final rule. Federal Register 71(69):18345-18348. 
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1.3.2 Listing history 

Original Listing 
FR notice: USFWS. 1984. Endangered and threatened wildlife and plants; 
detennination of endangered status for seven birds and two bats on Guam and the 
Northern Mariana Islands. Federal Register 49:33881-33885. 
Date listed: August 27, 1984 
Entity listed: Subspecies 
Classification: Endangered 

Revised Listing, if applicable 
FR notice: N/A 
Date listed: N/A 
Entity listed: N/A 
Classification: N/A 

1.3.3 Associated rulemakings: 
USFWS. 2004. Endangered and threatened wildlife and plants; designation of 
critical habitat for the Mariana fruit bat and Guam Micronesian kingfisher on 
Guam and Mariana crow on Guam and in the Commonwealth of the Northern 
Mariana Islands; final rule. Federal Register 69:62944-62990. 

Critical habitat was designated for the Guam Micronesian kingfisher in one unit 
totaling 152 hectares (376 acres) on the island of Guam. This designation 
includes on Federal lands. 

1.3.4 Review History:
 
Species status review [FY 2006 Recovery Data Call (September 2006)]: stable
 

1.3.5 Species' Recovery Priority Number at start of this 5-year review:
 
3
 

1.3.6 Current Recovery Plan or Outline
 
Name of plan or outline: Draft Revised Recovery Plan for the Sihek or Guam
 
Micronesian Kingfisher (Halcyon cinnamomina cinnamomina)
 
Date issued: April 28, 2004
 
Dates of previous revisions, if applicable: September 28, 1990
 
Indicate if plan is being used: Yes. Several of the recovery actions outlined in
 
the revised recovery plan have been initiated and completed while others are
 
ongoing.
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2.0	 REVIEW ANALYSIS 

2.1	 Application of the 1996 Distinct Population Segment (DPS) policy 

2.1.1	 Is the species under review a viertebrate? 
X	 Yes
 

No
 

2.1.2	 Is the species under review listed as a DPS? 
Yes 

~No 

2.1.3	 Was the DPS listed prior to 1996? 
Yes
 
No
 

2.1.3.1 Prior to this 5-year review, was the DPS classification reviewed 
to ensure it meets the 1996 policy standards? 

Yes 
No 

2.1.3.2 Does the DPS listing meet the discreteness and significance 
elements of the 1996 DPS policy? 

Yes 
No 

2.1.4	 Is there relevant new information for this species regarding the 
application of the DPS policy? 

Yes
 
_X_No
 

2.2	 Recovery Criteria 

2.2.1 Does the species have a final, approved recovery plan containing 
objective, measurable criteria? 

_X_ Yes
 
No
 

2.2.2	 Adequacy of recovery criteria. 

2.2.2.1 Do the recovery criteria reflect the best available and most up­
to date information on the biolQgy of the species and its habitat? 

-X_ Yes 
No 

- 3 ­



2.2.2.2 Are all of the 5 listing factors that are relevant to the species 
addressed in the recovery? 

~_Yes 

No 

2.2.3 List the recovery criteria as they appear in the recovery plan, and 
discuss how each criterion has or has not been met, citing information: 

A synthesis of the threats affecting this species (Factors A, C, and E1
) is presented in 

section 2.4. Factors Band D (overutilization for commercial, recreational, scientific, or 
educational purposes; inadequacy of existing regulatory mechanisms) are not known to 
be threats at this time. 

The 1990 recovery plan called only for the control and/or eradication of brown treesnakes 
(Factor C) on Guam, securing an adequate amount and quality of essential forest habitat 
to maintain a recovered population (Factor A), and reestablishing a population of 1,500 
sihek on Guam (l ,000 in northern and 500 in southern Guam; Factor E) as interim 
recovery criteria for the sihek. The 2004 draft revised recovery plan for the sihek 
included the following updated criteria for downlisting and delisting: 

Downlisting Criteria: The sihek may be considered for downlisting from endangered to 
threatened status when all of the following criteria are met: 
1.	 Sihek occur in 2 subpopulations (one in northern Guam and one in southern Guam) of 

at least 500 adults each (Factor E); 
2.	 Both subpopulations are either stable or increasing based on quantitative surveys or 

demographic monitoring that demonstrates an average intrinsic growth rate (A, or 
lambda) not less than 1.0 over a period of at least 5 consecutive years (Factors A, C, 
and E); 

3.	 Sufficient sihek habitat, based on quantitatiVie estimates of territory and home range 
size, is protected and managed to achieve criteria 1 and 2 above (Factor A); and 

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

Delisting Criteria: The sihek may be removed from the Federal list of endangered and 
threatened species when all of the following criteria are met: 
1.	 Sihek occur in 2 subpopulations (one in northern Guam and one in southern Guam) of 

at least 1,000 adults each (Factor E); 
2.	 Both subpopulations are either stable or increasing based on quantitative surveys or 

demographic monitoring that demonstrates an average intrinsic growth rate (A, or 

I Threats are classified as the following five factors: 
A.	 Present of threatened destruction, modification or curtailm~nt of its habitat or range; 
B.	 Overutilization for commercial, recreational, scientific, or educational purposes; 
C.	 Disease or predation; 
D.	 Inadequacy of existing regulatory mechanisms; 
E.	 Other natural or manmade factors affecting its continued el"istence. 

! 
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lambda) not less than 1.0 over a period of at least 10 consecutive years (Factors A, C, 
and E); 

3.	 Sufficient sihek habitat, based on quantitative estimates of territory and home range 
size, is protected and managed to achieve c~iteria I and 2 above (Factor A); 

4.	 Brown treesnakes and other introduced preqators are controlled over 10 consecutive 
years at a level sufficient to achieve criteria 1 and 2 above (Factor C); and 

5.	 A monitoring plan has been developed and is ready for implementation, to cover a 
minimum of 5 years post-delisting, to ensure the ongoing recovery of the species and 
the continuing effectiveness of management actions. 

At this time none of the recovery criteria from the 1990 recovery plan or the 2004 draft 
revised recovery plan have been met. First, the sihek is still extirpated from the wild 
(Bahner and Bier 2007); therefore, none of the population goals for downlisting or 
delisting have been met. Second, brown treesnakes, the primary factor in the extirpation 
and one of the largest obstacles to achieving their recovery, are still considered abundant 
and widespread on Guam (G. Rodda, U.S. Geological Survey, pers. comm., 2007). 
Finally, ongoing military expansion on Guam continues to threaten the remaining forests 
that could support a recovered sihek population. The ongoing and proposed expansion by 
the Air Force in northern Guam may impact up to 100 hectares (247 acres) of potential 
sihek habitat (Air Force 2006a,b) and the Navy is proposing to expand operations on 
Guam which could further reduce the available habitat (Navy 2007a,b). 

2.3 Updated Information and Current Species Status 

2.3.1 Biology and Habitat 

2.3.1.1 New information on the species' biology and life history: 

No new information. 

2.3.1.2 Abundance, population trends (e.g. increasing, decreasing, 
stable), demographic features (e.g., age structure, sex ratio, family 
size, birth rate, age at mortality, mortality rate, etc.), or demographic 
trends: 

The sihek is believed to have been extirpated in the wild by 1988 (Wiles et 
at. 2003) and is now found only in captivity (Bahner and Bier 2007). 
Between 1984 and 1986, 29 sihek were translocated to several zoological 
institutions in the mainland United States to begin a captive propagation 
program. By 1990, the captive population reached 61 individuals and 
hovered around this number of individuals until 2003 (A = 1.00) due to 
high mortality and poor reproductive success. However, increased 
population growth (A = 1.14) since 2003 brought the population up to 95 
individuals by the end of2006. As of February 2007, the population 
consisted of 58 males and 37 femll1es distributed among 13 captive 
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propagation institutions in the mainland United States and Guam (Bahner 
and Bier 2007). 

2.3.1.3 Genetics, genetic variation, or trends in genetic variation (e.g., 
loss of genetic variation, genetic drift, inbreeding, etc.): 

The current captive population originated from only 17 of the 29 founders 
brought into captivity (Haig et at. 1995). The genetically effective 
population size (Ne) of the captive population is 29.5 and the estimated 
mean inbreeding coefficient (F) is currently 0.023 (Bahner and Bier 2007). 
This inbreeding coefficient is expected to rise with time due to the small 
size of the captive population and limited pairing options. Current 
estimated gene diversity is 89.8 percent and is projected to drop to 67 
percent gene diversity in 100 years ifthe population does not exceed 100 
individuals (Bahner and Bier 2007). 

2.3.1.4 Taxonomic classification or changes in nomenclature: 

The genus of sihek has been changed to Todiramphus spp., therefore the 
Guam sihek is now referred to as Todiramphus cinnamominus 
cinnamominus (Wiles 2005a). Wiles (2005a) notes that the Guam 
subspecies may be classified as a full species under future taxonomic 
reVISIOn. 

2.3.1.5 Spatial distribution, trends in spatial distribution (e.g. 
increasingly fragmented, increased numbers of corridors, etc.), or 
historic range (e.g. corrections to the historical range, change in 
distribution of the species' within its historic range, etc.): 

This subspecies has been extirpated in the wild since 1988 (Wiles et al. 
2003). Therefore, no changes in its spatial distribution have occurred. 

2.3.1.6 Habitat or ecosystem conditions (e.g., amount, distribution, 
and suitability of the habitat or ecosystem): 

The quantity and quality of potential sihek habitat on Guam is believed to 
be declining. However, the extent of these changes are unknown at this 
time. The Air Force is in the prooess of removing approximately 46 
hectares (114 acres) of potential habitat from the Northwest Field area of 
Andersen Air Force Base (Air Force 2006a; N. Mitton, Air Force, pers. 
comm. 2007) and has proposed clearing an additional 74 hectares (183 
acres; Air Force 2006b). In addition, feral pig and deer populations are 
believed to be impacting the regeneration of native forest species and thus 
degrading the remaining sihek habitat. These impacts have not been 
quantified; however, surveys indicate that ungulate populations are 
extremely high (Knutson and Vogt, unpubl. manuscript 2003) and 
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ungulate impacts on native species regeneration have been noted (Wiles et 
al. 1999, Wiles 2005b). Therefore, we expect that as ungulate populations 
remain high, degradation of potential habitat will continue. 

2.3.1.7 Other: 

No new information. 

2.3.2 Five-Factor Analysis (threats, conservation measures, and regulatory 
mechanisms) 

2.3.2.1 Present or threatened destruction, modification or curtailment 
of its habitat or range: 

While large stands of relatively intact native forest can still be found on 
military lands and in the rugged interior areas of northern and southern 
Guam, some of these areas may be further fragmented and degraded by 
development activities and road building in the coming years (Air Force 
2006b, Daleno 2007, Navy 2007a). Much of the remaining forest has also 
been severely degraded by introduced Philippine deer (Cervus 
mariannus), feral pigs (Sus sero/a), and feral Asiatic water buffalo 
(Bubalus bubalis), which were introduced to Guam in the l600s and l700s 
(Conry 1988a, Wiles et al. 1999). These introduced ungulates are 
suspected of significantly impacting native floral communities on Guam 
by consuming seeds, fruits, and foliage, ingesting or trampling seedlings, 
and promoting the spread of introduced weeds (Wiles et al. 1999, Wiles 
2005b). Philippine deer and feral pigs are found throughout Guam. On 
Andersen Air Force Base, densities of Philippine deer and feral pigs were 
estimated at 1.8 deer per hectare (0.8 deer per acre) and 0.4 pigs per 
hectare (0.2 pigs per acre), some of the highest densities recorded in the 
world (Knutson and Vogt, unpubl. manuscript 2003). Feral Asiatic water 
buffalo are found predominately on the Ordnance Annex and surrounding 
non-Navy lands in southern Guam, where the population is estimated to be 
at least 50-60 animals (A. Brooke, USFWS, pers. comm. 2007). 

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. 
2004). 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). In addition, the Air Force is proposing to fence 
approximately 254 hectares (628 acres) from pig and deer incursions and 
to remove ungulates from these areas to offset impacts associated with two 
projects on Andersen Air Force Base (Air Force 2006a,b). However, 
additional work is still needed to help offset the impact of these species on 
the remaining forests. 
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2.3.2.2 Overutilization for commercial, recreational, scientific, or 
educational purposes: 

No new information. 

2.3.2.3 Disease or predation: 

West Nile virus may pose a significant risk to sihek in the continental 
United States and on Guam if it reaches the Pacific rim. As of May, 2007, 
west Nile virus was detected in 284 bird species from 48 states and the 
District of Columbia (CDC 2007). West Nile virus was detected in one 
sihek that died at the National Zoological Park (B. Bahner, Philadelphia 
Zoo, pers. comm. 2003); as a result, three sihek at the Park were 
vaccinated (R. Junge, Saint Louis Zoo, pers. comm. 2002). As of May 
2007, ribonucleic acid (RNA) of west Nile virus, the west Nile antigen, or 
the isolated virus was detected in 62 mosquito species from 10 genera 
(Aedes, Anopheles, Coquillettidia, Culiseta, Culex, Deinocerites, 
Ochlerotatus, Orthopodomyia, Psorophora, and Uranotaenia) in the 
United States. Three of these mosquito genera that are potential carriers of 
the virus (Aedes, Anopheles, and Culex) have been reported in the Mariana 
Islands (Swezey 1942, Bohart 1956, Savage et al. 1993). In an effort to 
prevent the introduction of west Nile virus to the island, Guam's 
Department of Agriculture implemented testing and quarantine 
requirements for all avian importations (1. Burgett, USFWS, pers. comm. 
2007). 

By 1988, the brown treesnake had eliminated most of the native birds on 
the island (Wiles et al. 2003), as well as many other native and exotic 
animal species (Fritts and Rodda 1998). All but two of Guam's native bird 
species (the yellow bittern [lxobrychus sinensis] and Mariana swiftlet) 
have shown patterns of decline coinciding with the expansion of the 
snake's range across the island. These patterns of decline indicated an 
inverse relationship between populations of snakes and birds (Savidge 
1987), presumably due to nest predation by brown treesnakes. Conry 
(1988b) recorded daily egg and nestling mortality by brown treesnakes as 
high as 21.5 percent in Philippine turtle-doves (Streptopelia bitorquata) on 
Guam. The sihek's decline followed the same pattern as other forest birds 
on Guam, kingfishers having beet first extirpated in the southern and 
central portions of the island, wh re the snake first colonized. The last 
wild sihek were observed in 198 on Andersen Air Force Base in northern 
Guam (Wiles et al. 1995). 

Brown treesnake densities peake1in the mid-1980s and have since 
declined, but remain at levels tha threaten efforts to reestablish wild 
populations of sihek on Guam (R dda et al. 1992, 1999a; Fritts and Rodda 

I , 
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1998; G. Rodda, pers. comm. 2007). Without efforts to control brown 
treesnakes on Guam the recovery of the sihek will not be possible. Current 
evidence suggests that snake populations in tangantangan (Leucaena 
leucocephala) on Guam range from 20 to 60 snakes per hectare (9 to 26 
snakes per acre) (counting only larger snakes over 800 millimeters [31 
inches] snout-vent length), while snakes in this size class occur at lower 
densities (10 to 20 snakes per hectare (4 to 9 snakes per acre) in grassland, 
ravine forest, or native forest vegetation types (Rodda et at. 1999b). 

The persistence of high densities of brown treesnakes on Guam continues 
to hamper efforts to reestablish sihek populations in the wild. 
Reestablishing sihek on Guam requires successful reproduction in the 
wild. However, the level of brown treesnake predation on sihek eggs and 
nestlings is expected to be high if brown treesnake densities remain high. 
Therefore, large scale control and/or eradication of brown treesnakes on 
Guam are essential for sihek recovery in the wild. 

In addition to the brown treesnake, other potential kingfisher predators 
persist on Guam and include feral cats, Polynesian rats (Rattus exulans), 
roof rats (Rattus rattus), Norway rats (Rattus norvegicus), and monitor 
lizards. The impact of each of these species on sihek and their current 
status on Guam is unknown. However, the negative impact of rat 
(Atkinson 1985, Robertson et at. 1994) and cat (Churcher and Lawton 
1987) predation on bird populations has been well documented and may 
threaten recovery of the sihek. Control of brown treesnake populations 
could potentially increase predation pressure on kingfishers as rat, cat, and 
monitor lizard populations would undoubtedly increase. 

2.3.2.4 Inadequacy of existing regulatory mechanisms: 

No new information. 

2.3.2.5 Other natural or manmade factors affecting its continued 
existence: 

As long as the captive population size remains small, loss of genetic 
diversity will be accelerated. This loss can reduce fitness and evolutionary 
flexibility, and lead to an increasing probability of extinction. Since the 
captive breeding program began, one of its main goals has been to 
maintain or increase genetic diversity above 90 percent heterozygosity. 
However, maintaining genetic diyersity will be difficult due to the 
inability to pair all individuals, lo!w reproductive success, and high 
mortality rates. The current captite population originated from only 17 of 
the 29 founders brought into captlvity (Haig et at. 1995). The genetically 
effective population size (Ne) oftpe captive population is 29.5 and the 
estimated mean inbreeding coeffi~ient (F) is currently 0.023 (Bahner and 
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Bier 2007). This inbreeding coefficient is expected to rise with time due to 
the small size of the captive population and limited pairing options. 
Current estimated gene diversity is 89.8 percent and is projected to drop to 
67 percent gene diversity in 100 years if the population does not exceed 
100 individuals (Bahner and Bier 2007). 

2.4 Synthesis 

The sihek or Guam Micronesian kingfisher is endemic to the island of Guam and was 
extirpated from the wild in 1988. Currently, a captive population of95 individuals in 13 
captive propagation facilities is all that remain of the sihek. The captive population has 
increased since its initial inception in 1983 and reached almost 100 individuals in 2006, 
in large part to continued efforts to increase the population by the captive propagation 
program and research efforts. However, the sihek is still only found in captivity and there 
are no immediate plans for reintroducing the subspecies to Guam. One prominent barrier 
to this reintroduction effort is the lack of large-scale control of brown treesnakes. Another 
factor which is increasing threatening the long-term conservation of the sihek is the 
continued loss and degradation of potential recovery habitat on Guam. Ongoing and 
proposed plans by the Navy and Air Force to expand operations on Guam are threatening 
much of the remaining sihek habitat. In addition, the maintenance of large feral ungulate 
populations is likely further degrading the remaining forests, thus lowering their value for 
sihek recovery. The Air Force has proposed a large-scale ungulate eradication program as 
part of their expansion efforts. If fully implemented, these efforts are expected to increase 
the quality of some of the remaining native forest on Air Force lands. This in turn should 
benefit the sihek recovery program once reintroduction efforts are implemented. 

Because sihek are only found in captivity, the remaining sihek habitat on Guam is still 
threatened by development and ungulate impacts, and the large-scale control of brown 
treesnakes has not been undertaken, the recovery goals for this species have not been met. 
Therefore, the sihek meets the definition of endangered as it remains in danger of 
extinction throughout its range. 

3.0 RESULTS 

3.1	 Recommended Classification:
 
Downlist to Threatened
 

__ Uplist to Endangered
 
Delist
 

Extinction 
__ Recovery 
__ Original data for classification in error 

--lL No change is needed 
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3.2 New Recovery Priority Number: 6 

Brief Rationale: This priority ranking reflects that the prospects for recovery are 
relatively low due to the species status as an extirpated species and the high 
degree of threats. In addition, the Guam population is at present formally 
distinguished at the level of a subspecies, although ongoing taxonomic work may 
suggest the Guam population warrants species status. 

3.3 Listing and Reclassification Priority Number: N/A 

Reclassification (from Threatened to Endangered) Priority Number: __ 
Reclassification (from Endangered to Threatened) Priority Number: __ 
Delisting (regardless of current classification) Priority Number: __ 

Brief Rationale: 

4.0 RECOMMENDATIONS FOR FUTURE ACTIONS 

•	 Continue efforts to increase the size of the captive population to initiate and maintain an 
active reintroduction program. 

•	 Continue efforts to develop and refine brown treesnake control techniques to support 
large-scale control and/or eradication efforts. 

•	 Implement large-scale brown treesnake control and/or eradication efforts. 

•	 Initiate efforts for large-scale ungulate control on Guam to support native forest
 
regeneration.
 

•	 Develop reintroduction plan for sihek. 

•	 Reintroduce sihek to Guam. 

•	 Finalize revised recovery plan. 

•	 Complete analysis of taxonomic status. 
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