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Species and natural history

Red-tailed tropicbirds nest colonially in the Hawaiian Islands and are the rar-
est of the three tropicbird species in North America (Schreiber and Schreiber 
1993). Th ey range widely across the Pacifi c and Indian Oceans, nesting on 
islands. Red-tailed tropicbirds are sexually monomorphic, have white plumage 
and a black crescent around the front of the eye, and a black line continuing 
just behind the eye. Th e middle two rectrices extend well beyond the other 
tail feathers, often as long or longer than the length of the birds’ body.  

On Kauai, the red-tailed tropicbirds’ nesting season spans from March 
through November, with most eggs hatching in May, June, and July after an 
approximately 43-day incubation period. Th e chicks fl edge approximately 90 
days after hatching (range 73–123 days; Schreiber and Schreiber 1993). Both 
adults share in the parental duties of incubation and chick provisioning. 
Colonies that nest on the main Hawaiian Islands, where predation by rats, 
cats, dogs, and mongoose is high, are slow to recover. Kilauea Point National 
Wildlife Refuge hosts the largest population of breeding red-tailed tropic-
birds in the main Hawaiian Islands with a current estimate of 300 to 325 
breeding pairs. Th e refuge’s population of breeding red-tailed tropicbirds 
has increased nearly 400% in the last eight years due to protection by fenc-
ing and predator control. 

Red-tailed tropicbirds feed off shore, usually not visible from land (Gould 
et al. 1974).  Th is species is the most pelagic of the tropicbirds, usually 
foraging solitarily by plunge-diving in pursuit of fi sh and squid. Le Corre 
(1999) found that their mean diving depth was 4.6 ± 2.7 m (range 1–13 m). 
Flying fi sh and ommastrephid squid are their most common prey items, per 
sampling from 270 birds (Harrison et al. 1983). 

Annual molt of adults is not fully described, and even less informa-
tion is available on feather molt in juvenile birds. Red-tailed tropicbirds 
appear to lack pre-alternate molts, with adults having only a single prebasic 
molt per cycle (LeValley and Pyle 2007). Additionally, tropicbirds exhibit 
Staff elmauser (a strategy in which one wave of molt in the primaries and 
secondaries begins before the preceding wave has been completed; Pyle 
2006). On a cruise from La Paz to Tahiti in March and April 2006, LeVal-
ley assessed red-tailed tropicbird plumage characteristics and molt cycles at 
sea (LeValley and Pyle 2007). 

Because red-tailed tropicbirds can breed year round, the ages of the 
individuals encountered were estimated; however, immature status could 
be ascertained based on the bill color, length of the two central tail feathers, 
and amount of black barring on the body plumage and along the shaft at 
the tips of primaries (P) 9, 8, and 7. He encountered one bird with slight 
barring on the nape, an orange bill, and pure white primaries with P10 still 
growing and estimated that it was approaching two years of age.  
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How the bird was obtained

To minimize disturbance, routine refuge monitoring 
of tropicbird chicks includes noting their presence or 
absence without approaching the chick until it is of 
suffi  cient age for banding with a U.S. Fish and Wildlife 
Services (FWS) metal band. On 23 August 2006, when 
a 10-week-old chick (±2 days) was captured for banding, 
it was discovered that the chick was severely underde-
veloped and underweight. Th e chick appeared weak 
and lethargic and was still mostly downy. In a normal 
chick, all down is lost by 57 to 76 days of age (Schreiber 
and Schreiber 1993); however, this individual had the 
developmental appearance of a 5-week-old chick. We 
assumed that the chick had not been receiving adequate 
amounts of food for several weeks, possibly due to death 
or abandonment by one parent, and it was taken to the 
refuge headquarters for rehabilitation. Although studies 
have shown that breeding pairs of red-tailed tropicbirds 
are capable of adjusting food delivery to chick demand 
(Schreiber 1996), one parent alone may be unable to raise 
a chick to fl edging. 

Rehabilitation

Th e rescued chick was fed approximately 120 g of previ-
ously frozen whole squid and smelt daily for the fi rst two 
wk, then its diet was increased to 180 g per day. After 
the fi rst two days in captivity, the chick adapted to its 
caretakers and readily took food off ered from the hand. 
Supplemental vitamins (Mazuri® bird vitamin, B-com-
plex, fi sh oil, and calcium) were given approximately once 
per week, and 15 ml of an electrolyte solution (unfl avored 
Pedialyte®) was given each day to prevent dehydration. 
Th e chick was housed in a medium-sized Petmate® por-
table kennel (approximate dimensions 27” × 18” × 19”) 
adjacent to the refuge headquarters where it was protected 
from direct sunlight, rain, and disturbance. Th e plastic 
bottom of the kennel was lined with absorbent material 
that was changed when soiled (every other day initially, 
then every day). To assess growth and development, we 
periodically photographed the bird and recorded mass 
and morphological measurements. 

After approximately six wk in captivity, the chick, now 
fully feathered and normal in appearance and develop-
ment, voluntarily decreased its food intake. Th is behavior 
is indicative of prefl edging (Fleet 1974). We also observed 
other behavioral changes at this time. Th e chick vocalized 
substantially less frequently during feeding and consis-
tently looked up into the sky, perhaps observing other 
seabirds in fl ight. It also spent more time at the front of 
the kennel, where it could view the surroundings through 
the wire door. We had observed these same prefl edging 

behaviors a few weeks earlier in a white-tailed tropicbird 
chick (Phaethon lepturus) that we rehabilitated and held 
in captivity for one mo prior to fl edging. 

We attempted to allow the chick to fl edge on 10 
October 2006, but it was unable to fl y. We placed the 
bird in a round, 2.5-m diameter, covered and fenced 

enclosure where it 
had ample space 
to fl ap its wings 
and strengthen 
the pectoral mus-
cles. Although 
fault bars were 
present on the 
outer primaries, 
the tips were still 
attached. Four 
days later, the 

birds’ appetite was still waning and its mass decreasing, 
so we again attempted a release. Wing chord measure-
ments were obtained just prior to this, and it was noted that 
approximately 5 cm of P9 and P10 on the right wing were 
missing and there was a fault bar on P8. Th e P9 and P10 
feathers on the left wing were also stressed at this point, 
but the feather tip was still attached, although pliable, and 
probably did not aff ord any functional lift. Th e primary 
feathers bear most of the stress in take-off  and maneu-
vering and help provide the lift needed for fl ight. It was 
believed that these missing and broken feathers inhibited 

the bird’s fl ight. It 
was also noted that 
most of the rectrices 
were broken, and 
the unbroken feath-
ers had fault bars at 
the same point as 
the feathers with 
breakage. Feather 
growth requires an 
array of nutrients 
for normal feather 
development. Fault 
bars are a result of 
isochronic defects 
in the barbules cre-
ated by disruptions 
in the assimilation 
of nutrients during 
development (Prum 
and Williamson 
2001). Young birds 
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that undergo periods of sickness or starvation can develop 
fault bars at the same level on all of the feathers that were 
developing during that time. 

Options

Th ree options were considered: 1) care for the bird 
through molt and primary replacement, a process that 
may take over one year (LeValley and Pyle 2007); 2) pull 
the broken feathers to facilitate new feather growth; or 3) 
“imp” the feathers. We decided that feather imping, the 
more immediate “fi x,” was desirable and would improve 
the chances of survival for this individual. Tropicbirds, 
particularly adults, are generally stressed in captivity 
and are often diffi  cult to sustain in a situation requiring 
long-term care (Zaun, unpubl data).  

The feather-imping procedure

On 20 October 2006, author S.S. performed feather 
imping on P8, P9, and P10 on the right wing and P9 
and P10 on the left wing. Red-tailed tropicbird primaries 
were unavailable, so white-tailed tropicbird (P. lepturus) 
primaries were used from two frozen carcasses. First, the 
patient was placed under general anesthesia to minimize 
stress caused by restraint and handling. Th e broken 
primaries were prepared by cutting the proximal end of 
the rachis approximately 10 cm from the point of break-
age. Th e rachis diameter was greater here, allowing for a 
stronger bridge between the donor and original feathers. 
Th e donor feathers were cut to ensure a proper length. An 
oak sliver, whittled to the appropriate diameter, was then 
inserted into the donor feather rachis. When the proper 
fi t was achieved, it was removed, and a small amount of 
quick-bonding glue (Superglue™) was placed on the wood 
and it was then carefully reinserted into the rachis. Th e 
wood served as a bridge between the shafts of the old 
and the replacement primaries. Th e same procedure was 

accomplished for the other end of the wooden sliver, and 
the rachises were butted together for a snug, even fi t. 

The release

Th e morning after the imping procedure, the bird was 
placed on a grassy slope above refuge cliff s that abut the 
ocean. Th e bird was very alert, turning and tilting its 
head to gaze around at the surroundings. After approxi-
mately 10 min, with only a few interim wing fl aps, the 
bird suddenly took fl ight. It rapidly gained altitude as 
it headed northeast, then turned to a more northerly 
direction over the ocean. We watched with binoculars 
as it gained elevation to approximately 75 m and leveled 
out, and it soon disappeared out of sight. Prior to release, 
the bird was banded on the left tarsus with a standard 
metal FWS band.

Comments and conclusions

Fault bars weaken feathers and may lead to breakage 
and inhibit fl ight. Th e P9 and P10 feather breakage did 
not occur until after the bird was removed from the 
medium-sized plastic kennel and placed in the larger 
fenced enclosure 11 days prior to its successful release. 
However, if the bird fl apped its wings in the kennel and 
consistently hit the outer primaries against the hard plas-
tic, it could have contributed to their extreme weakened 
state and eventual breakage at the fault bar. To minimize Broken primaries

Imping feathers
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the potential of feather breakage during rehabilitation, 
we recommend housing a near-fl edged tropicbird chick 
or adult in a large pen where the bird has ample space 
to freely fl ap its wings.

Seabirds that become captive due to illness or injury 
often do not self-feed and can be aggressive and diffi  cult 
to handle. Additionally, caring for the animal may require 
an extensive amount of staff  time and resources. Feather 
imping is an excellent alternative to holding a bird in long-
term captivity while awaiting molt and feather growth, 
particularly for species that typically do not fare well in 
captivity. We are optimistic that this red-tailed tropicbird 
will survive and return to the refuge; the imping proce-
dure went impeccably well and resulted in strong outer 
primaries and sustained fl ight. 

One other successful seabird feather imping was docu-
mented when a Laysan albatross was found wandering the 
streets of San Francisco with its wings clipped. After the 
extensive imping of all primaries and secondaries, and 
two months of rehabilitation at the International Bird 
Rescue Research Center in Berkeley, California, it was 
released on Midway Atoll National Wildlife Refuge. Th e 

bird’s fate was unknown until nine years later when it was 
discovered incubating an egg on Isla Guadelupe, Mexico 
(Howell 1994). 
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