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Introduction 
The Millerbird (Acrocephalus familiaris) is an insectivorous passerine endemic to 
the Northwestern Hawaiian Islands (NWHI). The genus is widely distributed in 
Asia, Europe, Africa, and Australia, and 19 species are endemic to individual 
archipelagos or islands in Oceania. Two subspecies of Millerbird once occurred in 
the NWHI, A. f. kingi on Nihoa and A. f. familaris on Laysan. Destruction of 
Laysan’s native vegetation by introduced mammals led to the extinction of the 
Laysan Millerbird by 1923. The Nihoa Millerbird persisted on Nihoa, a volcanic 
fragment 1,047 km to the southeast. The Nihoa Millerbird is designated as 
Critically Endangered by IUCN and listed as Endangered under the U.S. 
Endangered Species Act.  
 
The NWHI stretch 1,700 km northwest from Nihoa to Kure Atoll. Access is 
restricted and transport to Nihoa and Laysan Islands is by sea only. Although 
modified by past human activities, the NWHI harbor a globally unique assemblage 
of breeding seabirds and landbirds, endemic plants, and insects, many of which 
also are imperiled. The NWHI and their surrounding waters are designated as 
Hawaiian Islands National Wildlife Refuge, Northwestern Hawaiian Islands Coral 
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Reef Ecosystem Reserve, 
and Papahānaumokuākea 
Marine National 
Monument and World 
Heritage Site.  
 
Goals 
x� Goal 1: Conduct 
background research on 
food availability on Laysan 
vs. Nihoa, morphometric 
sexing techniques, and 
husbandry required to 
safely support the birds for 
8 days holding and 
transport. 
x� Goal 2: Translocate a 
total of 50 Nihoa 

Millerbirds (even sex-ratio) from Nihoa to Laysan Island in two or more cohorts 
in consecutive years. 

x� Goal 3: Establish a breeding and increasing population of Millerbirds on 
Laysan that increases the species’ abundance and distribution, thereby 
reducing the overall risk of extinction.  

x� Goal 4: Contribute to two decades of restoration work by re-establishing 
Acrocephalus familiaris on Laysan, where the species was extirpated in the 
early 20th century. 

x� Goal 5: Stretch the boundaries of possible long-distance translocations in 
Oceania, and generate interest in and support for translocation/re-introduction 
as a practical tool for the conservation of endangered birds in Hawai‘i.   

 
Success Indicators 
x� Indicator 1: A comprehensive translocation protocol is developed, including a 

biologically supported decision to release Millerbirds on Laysan, methods for 
reliably sexing Millerbirds in the hand, and field-tested husbandry techniques 
for supporting the birds in captivity in healthy condition for at least 8 days, 
including at least 3 days at sea. 

x� Indicator 2: A total of 50 birds representing an even sex ratio is captured on 
Nihoa, transported to Laysan and safely released. 

x� Indicator 3: At least 50% of birds survive translocation; 75% of survivors exhibit 
breeding behavior and 25% of females produce independent young within 1 
year. At least 70% of released birds survive for at least 1 year, breeding 
continues, and the species becomes established on Laysan. 

x� Indicator 4: Millerbirds are documented using multiple vegetation types for 
foraging and nesting. 

x� Indicator 5: Land managers, regulatory agencies, and the conservation and 
native Hawaiian communities in the islands are involved in and supportive of 

Nihoa Millerbird on Laysan © R. Kohley 
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this project and actively engaged in discussion of other endangered species 
translocation projects in the islands. 

  
Project Summary 
Feasibility: Creating a new population of Millerbirds on Laysan involved 
numerous biological, logistical, regulatory, and fiscal challenges. Owing to the 
extreme difficulty of accessing Nihoa and doing field work there, studies of the 
Millerbird’s life history and ecology have been limited. The species’ movements 
and territoriality, genetic variability, and sexual dimorphism were unknown prior to 
studies conducted in recent years in preparation for this translocation project. 
Monitoring surveys conducted since 1967 documented a widely fluctuating 
population with rough population estimates (with high variance) ranging from 30 
to more than 800 individuals. Nihoa’s very small size (72 ha) suggests that the 
highly territorial Millerbirds may reach carrying capacity at 1,000 - 1,200 birds. 
Threats from established invasive species (e.g., the gray bird locust (Schistocerca 
nitens) and potential future introductions make the future of Nihoa’s endemic 
species uncertain. Laysan is much larger (415 ha), but has a maximum elevation 
of 15 m compared with Nihoa’s 277 m, and somewhat different biota. Humans, 
livestock, and finally a rampant population of feral rabbits had severely degraded 
Laysan by the early 20th century, when A. f. familiaris went extinct. We therefore 
had to ascertain if Laysan had recovered enough in response to restoration 
efforts by the U.S. Fish and Wildlife Service since 1990 to again support 
Millerbirds. Transport by sea and establishing field camps in the remote NWHI are 
extremely expensive and logistically complex.  Every trip must be planned in 
detail, adequately funded, and scheduled with flexibility to maximize the chance of 
success. Transport among remote islands in Hawaiʻi typically relies on various 
agencies’ vessel schedules, and these typically are changeable without notice. 
Therefore a dedicated charter vessel was required to move birds. Nihoa is a site 
of high archaeological and Hawaiian cultural importance, and native Hawaiian 
representatives are involved in field work and overarching management decisions 
on the island. 
 
Implementation: We 
conducted several 
years of research to 
answer outstanding 
biological and 
logistical questions. 
We confirmed that the 
habitat and prey-base 
(moths, flies, and 
other mobile 
arthropods) on Laysan 
were adequate, built a 
morphometric 
database and 
conducted genetic 
analyses that 

Moving Millerbirds off Nihoa © R. Hagerty 
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validated sexing Millerbirds in the field. Holding small (~18 g), energetic, 
insectivorous birds in captivity, acclimating them to a novel diet, and maintaining 
their condition during a long voyage required captive trials on Nihoa (conducted in 
2009 and 2010) to develop unique avicultural methods and equipment. The 
difficulty and danger of landing on Nihoa and Laysan - and moving endangered 
birds off and onto the islands - in rough seas or inclement weather limited the 
timeframe for translocation to June - September, when calm seas are most 
common. The timeframe was further truncated to August - September to avoid 
removing birds with dependent young. We contracted a research vessel with a 
flexible schedule, a cabin that could be modified to meet avicultural and veterinary 
specifications, and crew experienced in the NWHI and wildlife work. Intensive 
fund-raising was needed each year beginning in 2006 to support all phases of the 
project. Vessels and field teams in the NWHI must minimize disturbance to native 
species, including endangered species and vast seabird colonies; follow strict 
quarantine procedures to prevent introduction of alien species to the islands; and 
ensure that Nihoa’s cultural and archaeological significance are respected and 
maintained. These considerations, and the Millerbird’s status and small 
population on Nihoa, necessitated extensive project review and compliance under 
multiple federal and state laws and early involvement of native Hawaiian cultural 
monitors in all components of the project. We developed a detailed translocation 
plan that was widely peer-reviewed, and translocated a total of 50 Millerbirds from 
Nihoa to Laysan in 2011 and 2012. 
 
Post-release monitoring: Based on breeding behavior observed on Laysan, the 
sex of all but six translocated Millerbirds was correctly identified. Survival, nest 
success, and habitat use were monitored on Laysan following the translocations. 
Survival was monitored using VHF radio-transmitters placed on half of the first 
release cohort (2011) and all of the second (2012), and by re-sighting color bands 
placed on all birds (2011, 2012). One-year survival was 58% in the first cohort 
and 96% in the second. As of September 2014, 54% of the 2011 cohort and 92% 
of the 2012 cohort survive. When combined with birds produced on Laysan, the 
minimum population estimate is 164. Following several failed efforts, the first 
successful nesting attempt occurred in March 2012, approximately six months 
after the first translocation. The Millerbird population has remained largely 
confined to the naupaka (Scaevola taccada) shrubland on the northern end of 
Laysan, the location of the original release sites. The number of breeding 
territories (held by paired and unpaired singing males) in this area has increased 
steadily from 11 in 2011 to 75 in 2014.    
 
Major difficulties faced 
x� Access to Nihoa is highly restricted by regulations to protect its native biota 

and cultural value, by the expense of getting there, and by weather and safety 
concerns (landing on and getting off the island is always dangerous and can 
be impossible). 

x� Planning ahead and securing commitments from key team members was a 
major challenge because, owing to the nature of our principal funding sources, 
obtaining committed funds for more than 1 year at a time was not possible, 
and some funding sources were unpredictable from year to year.  
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x� Convincing decision-makers and funders to support a project with many 
inherent risks to the endangered species and people involved (and to scarce 
conservation resources invested) was difficult. 

x� Continuous year-round monitoring of the nascent population on Laysan ended 
in 2013, when the field camp on Laysan was closed (after more than 20 
years). Seasonal monitoring of the Millerbird population was interrupted by 
tropical storms and evacuation of team members from Laysan in 2014. 
Monitoring is likely to be seasonal and limited for the foreseeable future. 

 
Major lessons learned 
x� Invest in answering as many key scientific and logistical questions as possible 

ahead of time with research and trials that produce data and direct experience.   
x� Identify and attract specific expertise and cultivate long-term commitments to 

project implementation.  
x� Identify and involve stakeholders and decision-makers as early as possible 

and ensure that concerns are aired and addressed. Share project news and 
milestones often and proactively and often and do not stint on attractive 
outreach and publicity that portrays the project as courageous and pioneering 
(not dangerous and liable to fail). 

x� Our original criteria for gauging the project’s success included the Millerbirds 
using multiple vegetation types on Laysan (Indicator 4, above), but 3 years 
after the second translocation, foraging and breeding are still concentrated to 
the large expanse of shrubland where the birds were released. In hindsight, we 
do not believe this was a realistic or necessary criterion for a thriving Millerbird 
population on Laysan. Millerbirds are highly territorial, and have small 
territories in prey-rich habitat. We anticipate that their use of other types of 
vegetation, or other parts of the island, likely will be a density-dependent 
occurrence.  

 
Success of project 

Reason(s) for success/failure: 
x� We invested years in background research and field trials to fill information 

gaps and develop a detailed translocation plan, and in the process built a 
distinguished and committed team representing all requisite expertise for the 
project (field ornithology and avian ecology, avian husbandry and veterinary 
care, endangered species translocation and monitoring, and expert vessel 
support for wildlife research and conservation). 

x� The strong partnerships among public agencies and private organizations that 
characterized this project ensured that we had: 1) the support and participation 
of the native Hawaiian community in all aspects of the work, 2) support from 
agencies that facilitated obtaining permits to access the islands and work with 
endangered species, and 3) fundraising capacity to support extremely 
expensive vessel charters and field camps each year from 2006 to 2014. 

Highly Successful  Successful Partially Successful  Failure 

√    
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x� Millerbirds became 
established on Laysan 
because they are tough, 
adaptable island generalists 
and, owing to decades of 
restoration, the island’s 
vegetation structure and 
abundant insect prey are 
similar to Nihoa’s. The birds 
settled into their new habitat 
very rapidly and began 
breeding successfully. 
x� The two translocation 
events each were successful 
owing to: 1) the birds’ ready 
acceptance of captivity and a 
novel diet, 2) aviculture 
techniques and transport 

equipment designed and field-tested specifically for this project, 3) meticulous 
planning, 4) a field team that was well organized, highly skilled, and 
passionately committed, and 5) cooperative weather and seas. 

 
Disclaimer: The findings and conclusions in this article are those of the authors and do not 
necessarily represent the views of the U.S. Fish and Wildlife Service. 
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