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Mitred parakeets (Aratinga mitrata) are native to the eastern
Andes Mountains in South America ranging from central Peru
south through central Bolivia and northwestern Paraguay to
north-central Argentina, where their area of occurrence is
estimated to be 250,000 km? (96,525 mi?) spanning an elevation
range of 1,000 to 3,400 m (3,281 to 11,155 ft) (Bird Life
International 2006). Native habitats include a range of tropical
and sub-tropical habitats: broadleaf forests, secondary forests
(including degraded former forests), cloud forest patches, and
arid montane (high-altitude) grasslands and shrublands. Natural
diets are poorly known, but they probably feed on fruits, seeds,
berries and nuts; and occasionally forage on ripening berries
and maize in cultivated areas where they can cause considerable
damage to crops (Forshaw 1989, del Hoyo et al. 1997, Juniper
and Parr 1998, BirdLife International 2006). Commonly called
mitred conures, they are 31 to 38 cm long (12 to 15 inches)
including their long, graduated, pointed tails; body mass is 219
to 275 gm (7.7 to 9.7 oz). They are green in color, with olive-
yellow underparts, and a purplish forehead. Their red markings
are highly variable and irregularly scattered on the lores, nape,
cheeks, face, breast and abdomen of adults; the bend of the
wing is only sometimes red. In their native range, they nest
once a year on cliffs or in tree cavities. Two to four eggs are
incubated for about three weeks; and roughly eight more weeks
are required for the young to fledge. A succinct description and
summary of taxonomy and life history are available in Waring’s
(1996) report.

THE MITRED PARAKEET IN HAWAI‘I

In Hawai‘i, at least 28 different parrots have been sighted in the
wild since 1990 (Pyle unpubl. data) and mitred parakeets have
been reported from the Islands of Hawai‘i, Maui and O‘ahu.
Here, we report on the non-indigenous flock established (Pyle
2002) along Maui’s windward coast. Naturalized breeding
populations of mitred parakeets are also present in Florida
where they have bred in the wild for over 10 years (Florida Fish
and Wildlife Conservation Commission 2004; Butler 2005)
and in California (California Department of Fish and Game
2006; Garrett 1998; Garrett et al. 1997; Collins and Kares
1997; Mabb 1997).

Broad diets are associated with established populations
of exotic parrots around the world (Cassey et al. 2004) and
mitred parakeets fit this pattern. Their diet was much more
diverse than the other eight naturalized parrots studied by
Garrett et al. (1997) in southern California, where they fed on
32 different food items, not including items at feeders. With
such a potentially diverse diet, their continued persistence on

Maui seems likely and poses several potential problems (Maui
Invasive Species Committee [MISC] 2002). A non-indigenous
population of the closely related red-masked parakeet (Aratinga
erythrogenys) feeds largely on kiawe (mesquite, Prosopis
pallida), geiger trees (Cordia sebestena), strawberry guava
(Psidium cattleianum) and mango (Mangifera indica) (N.
Kalodimos unpubl. data). We did not study food habits, but
earlier reports included several well-known invasive woody
plants (Waring 1996; Gassmann-Duvall 2001) and mitred
parakeets may be dispersing seeds from banyan trees (Ficus
spp.), Christmas berry (Schinus terebinthifolius) and others
over large areas in their droppings (Table 1). We did not observe
parakeets feeding on miconia (Miconia calvescens) but several
large miconia trees were discovered near the core of their range
in 2006, and earlier feeding trials demonstrated that a captive
mitred parakeet would eat and pass viable miconia seeds. If
they are spreading viable miconia seeds, they may be undoing
over a decade of work eradicating miconia on Maui.

Table 1. Reported foods of mitred parakeets on Maui.

Common name Scientific name

Banyan Ficus spp.

Rose apple Syzygium jambos
Mountain apple Syzygium malaccense
Java plum Syzygium cuminii

Psidium cattleianum
Psidium guajava
Schinus terebinthifolius

Strawberry guava
Common guava
Christmas berry

Papaya Carica papaya
Mango Mangifera indica
Lychee Litchi chinensis

Thirteen (65%) of the 20 species of Aratinga, including
mitred parakeets, are considered pest species, or are known to
feed on crops (e.g., maize) in their native ranges (del Hoyo et
al. 1997). Thus, there is concern that parakeets might become
agricultural pests in Hawai‘i. Important foods for exotic parrots
in Los Angeles include various palms (Araceae) (Garrett et
al. 1997) and concern has also been expressed for Hawaii’s
endangered loulu palms (Pritchardia spp.). The mitred parakeet
flock has occupied the 50 to 60-m tall sea cliffs at Huelo Point
for many years and may have displaced native sea birds. Direct
competition between mitred parakeets and native birds has
been observed in the displacement of frigate birds (Fregata
minor palmerstoni) from roosting areas and in competition with
shearwaters (Puffinus spp.) and petrels (Pterodroma spp.) for
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nesting sites in cliff-side burrows (MISC 2002) and may also
be in conflict with Hawaiian black noddies (Anous minutus)
which still occupy these cliffs. By feeding in upland forests,
parakeets might be spreading a variety of viral diseases such as
adenoviruses and paramyxoviruses, and bacterial diseases such
as psittacosis, and salmonellosis, which could impact Maui’s
native birds. Finally, if their densities increase and they spread
to more urbanized neighborhoods, the parakeet’s raucous early-
morning flights and afternoon congregations may become a
more serious nuisance.

THE FLOCK
The founding pair of this flock arrived in Hawai‘i as cage birds,
and escaped from a private residence in Huelo (Lat. 20° 55°
00” N; Long. 156° 13’ 10” W) in 1986-87. In a video interview
(King 2001) the owner stated that the first bird, believed to
be a male, accidentally escaped but remained in the area and
returned to feed. He bonded with another mitred parakeet in
their outdoor aviary where he reportedly chewed a hole through
the netting, and freed his future mate. Within three years, they
were accompanied by a third mitred parakeet: the flock had
begun to grow. Precise numbers were not recorded, but by
late-1995 flock size was estimated to be 30 (Waring 1996) and
reached 150 in 2000 (Gassmann-Duvall 2002). Since then, high
counts of the flock have ranged from 90 to 200 birds (Figure 1).
The nesting and roosting cliffs at Huelo Point were only 0.5
km (0.3 mi) from the original release site, but were inaccessible
without climbing ropes, and difficult to observe even with
landowner permission. Thus, nest sites have not been accurately
located and little is known about breeding behavior, or success
and timing of nesting. Indirect evidence suggested that breeding
likely began in March or April and lasted through early July.
Fledglings, with relatively short tails, have appeared in flight
as early as May, and young fledglings were seen perched on the
nest cliffs in early July.

DISTRIBUTION AND MOVEMENT PATTERNS

The parakeet flock continued to revisit the release site on a
regular basis, and high-use areas were mainly within 5 km
(3.1 mi) of Huelo on the windward coast of the island of Maui.
Most research, including this study, has been concentrated in
and around Huelo, Waipi‘o Bay, and along the Hana Highway.

High Counts

1987 19BE 1969 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Year

Figure 1. Numbers of mitred parakeets reported on Maui, 1987 to

2006 (Waring 1996, King 2001, Carter and Gassmann-Duval 2002,
MISC unpubl. data, and this study).

Nesting and night-roosting areas included sea cliffs at Huelo
Point, and the cliffs, caves, and steep forests along Waipi‘o Bay.
Carter and Gassmann-Duvall (2001) twice surveyed the sea
cliffs from Maliko Gulch to Huelo Point in a boat and described
parakeet roost sites as small crevices 30 m (100 ft) above the
ocean located all along the sea cliffs from Waipi‘o Bay to Huelo
Point; none were seen between Maliko and Waipi‘o Bay. In
2006, we conducted a similar survey, and to our knowledge
parakeet distribution has not expanded along this shoreline.
However, in 2002 a small splinter group of four parakeets
began nesting on the cliffs along the southwest shore of Waipi‘o
Bay (A. Kepler pers. comm.). This band increased to 30 in 2004
and contained 40 birds in 2005 and 2006. In 2006, we flushed
11 pairs from a cave at the base of the sea cliffs near the falls
at Waipi‘o Stream. This is just 1.1 km (0.7 mi) west of Huelo
Point and these birds often joined the main flock in their dawn
flight. At least two other Aratingas, the green (A. holochlora)
and brown-throated parakeet (A. pertinax) are known to nest in
caves (Eitniear 1997, del Hoyo et al. 1997).

Local foraging sites included banyan trees (Ficus sp.), rose
apples (Syzygium jambos) and Java plums (S. cuminii) located
near the sea cliffs, and at numerous locations in Huelo. Regular
flight patterns indicated that more distant feeding areas ranged
from Ho‘olawa valley on the west, east to the valleys and ridges
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along Hanaho‘i, Kailua and Nali‘iliha‘ele streams, and at least
as far south as the Wailoa-Ko‘olau Ditch. This range closely
matched both Waring’s (1996) and Carter and Gassmann-
Duvall’s (2002) assessment of the extent of the flock’s core area.
Although the flock has been seen as far as Waikamoi and the
Ke‘anae Peninsula to the east and as far west as Peahi Gulch,
the east-west extent of their core range appears to changed little
in the past 10 years. Very little information is available on their
distribution mauka of the Hana Highway, but the flock has been
reported at elevations up to 1300 m (4,265 ft).

As noted by previous observers (Waring 1996, Carter
and Gassmann-Duvall 2001, Gassmann-Duvall 2002), flight
activity in and around Huelo and vicinity typically started at
first light and was most pronounced between 0600 and 0800
HST and again from 1530 to 1830 HST, with a one-hour time
difference in flight activity peaks between summer and winter.
Parakeet flocks flew fast and strong, continuously giving loud
series of vocalizations. These calls were aptly described by
Waring (1996) as loud and raucous repetitions of a harsh, rather
high-pitched, “schrack”. Flocks were most frequently heard
before seen, and usually spotted only when well above the
forest canopy or over open pastures. They formed loose flocks
comprised of pairs or triplets with no obvious symmetrical
structure.

Late in the nesting season, we observed the main flock as it
left the Huelo Point sea cliffs at dawn. Departure times varied
from 0520 to 0550 HST; none were seen leaving the cliffs after
sunrise (ca. 0600 HST). Calling loudly, 40 to 50 birds usually
left the north-facing cliffs in a single flock, and were often
joined several minutes later by a smaller group of 10 to 15 birds
from the nearby set of east-facing cliffs. Together, they circled
two to three times to gain altitude before flying off shortly
after sunrise (ca. 0615 HST). The satellite flock, from west
Waipi‘o Bay, often joined the main flock while it was circling
near the shore, or heading inland towards Huelo, and eventually
continuing inland to feed. Other times the Waipi‘o Bay flock
followed independent flight paths to the south and southwest
of Waipi‘o Bay while commuting to and from the forests along
Ho‘olawa and Ho‘olawanui Streams. At times, this smaller
flock regularly followed Waipi‘o Stream and Mokupapa Gulch,
and crossed Hana Highway and Twin Falls.

Frequently, the parakeets started the day by landing in
tall trees such as Eucalyptus (Eucalyptus robusta), Ironwood
(Casuarina equisetifolia), Java plum or banyan (Ficus spp.)
located close to the sea cliffs or near the release site. They
spent up to 30 minutes preening and socializing before flying
up Huelo or Hanaho‘i Streams, and crossing the Hana Highway.
From here, they often landed in the forested hills south of Huelo.
On other days, especially during the breeding season, the flock
left the cliffs, passed over Huelo, and continued directly to the
upland forests. Return flights, presumably adults returning to
their nests, were observed as soon as 30 to 60 minutes later.

Throughout the day, during the spring and summer, small
flights of parakeets commuted to and from upland areas,
over Huelo, and on to Waipi‘o Bay. In late-afternoon, large
numbers gathered in tall coconut palms (Cocos nucifera),
Ficus, and paperbark trees (Melaleuca quinquenervia) near the
release site. This highly social congregation most frequently

occurred between 1530 and 1600 HST, but rarely lasted over
30 minutes. The parakeets actively preened, fed, courted and
called incessantly before leaving en masse towards the nesting/
roosting cliffs. These gatherings at the release site have remained
remarkably similar since being described by Waring (1996) and
Carter and Gassmann-Duvall (2001) but a new morning staging
site near Waipi‘o Bay formed after the satellite flock occupied
this area. In our experience, the morning assemblies were less
predictable and shorter than the evening assemblies; which
were, in turn, more dependable in fall and winter than in spring
and summer.

METHODS & RESULTS

Our study was designed to explore methods to control the mitred
parakeet population. If they could be consistently attracted
to bait stations, then several options for capture and removal
could be proposed and tested. We also tested playbacks of local
conspecific calls, and live lure birds for efficacy in attracting
the parakeet flock.

Bait Stations

Several different ways of attracting mitred parakeets to bait
stations were field-tested, but none were satisfactory. We
employed several types of feeders, with various baits and
presentations. These included large elevated platform feeders,
aerial fruit and seed feeders, and food trays on bamboo tripods.
We used long lines to hang aerial feeders in trees at heights
up to 9 m. Tripod feeders were similar in height and size to
feeders used by residents at the release site in Huelo, where
they have fed on corn, peanuts, and sunflower seed, off and on,
for many years. Five bait stations were established near sites
visited regularly by the flock; all were within 1 km (0.6 mi)
of Huelo. Each bait station had two to seven feeders stocked
with a wide variety of fresh fruits, vegetables, seeds, and
nuts. Fresh baits were used from June through mid-August,
2005, and included known food items when available. Other
colorful fruits and vegetables were added to increase visibility.
Mangoes (Mangifera indica) papayas (Carica papaya), passion
fruits (Passiflora edulis), red apples (Malus sp.) and fresh
corn (Zea mays) on the cob were used frequently. Other fresh
baits included carrots (Daucus carota), squash (Cucurbita sp.),
lychees (Litchi chinensis), oranges (Citrus sp.), white guavas
(Psidium guajava), strawberry guavas (Psidium cattleianum),
rose apples, mountain apples (Syzygium malaccense), starfruit
(Averrhoa carambola), fruiting branches of various Ficus sp.,
and peppers (Capsicum sp.).

Fresh baits decomposed rapidly and were largely replaced
by a diverse mix of whole seeds and nuts sold for large parrots,
to which we added sunflower seeds (Helianthus sp.) and dried
corn. To increase the visibility and attractiveness of seed feeders
we added fresh-cut fruiting branches of strawberry guava and
Ficus.

To avoid disrupting the parakeets or having them associate
us with the bait stations, we placed and replenished feeders as
quickly as possible when the parakeets were absent, and visited
them infrequently. This, however, compromised our ability
to directly monitor bait station use, and Trailmaster infrared
monitors with cameras (Goodson and Assoc., Lenexa, KS)

continued on page 4
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were placed at four bait sites. In addition, three bait sites were
frequently observed by landowners and their employees during
normal activities.

Although parakeets frequently perched near, and regularly
flew by the bait stations there was no conclusive evidence that
they used any of the feeders. Automatic cameras, and visual
sightings, confirmed frequent use by doves (Streptopelia
chinensis and Geopelia striata), other small birds (e.g., Garrulax
canorus, Cardinalis cardinalis, and Paroaria coronata), rats
(Rattus sp.) and domestic cats (Felis silvestris); no Trailmaster
photos showed parakeets at the feeders.

Vocalization Recordings and Playbacks

In Costa Rica, Vehrencamp er al. (2003) reported that
orange-fronted parakeets (Aratinga canicularis) would “land,
approach, and interact vocally with playbacks of “‘chee” contact
calls recorded from nearby sites...” and these parakeets were
routinely netted using playbacks of contact calls (Bradbury pers.
comm.). Working with an introduced flock of this species in
Puerto Rico, Meyers (1994) also used playbacks of conspecific
roost vocalizations to attract parakeets to netting sites. Wright
and Clout (2001) recommended testing live lure birds and
amplified playbacks, along with bait, to trap introduced eastern
rosellas (Psittacus eximus) in New Zealand. Thus, we tried
using vocalization playbacks to attract the parakeets in a variety
of situations.

Digital audio recordings were made while the flock
gathered near the original release site in Huelo prior to night
roosting. This late-afternoon congregation was highly social,
and gave a wide variety of vocalizations. To create excerpts
for playbacks, we used audio software (Adobe Audition Ver.
1.5, Adobe Systems Incorporated, San Jose, CA) to select calls,
to filter out obvious background noise, and to increase and
balance volume. Selected calls were broadcast using portable
amplified speakers. Playbacks initially included a wide variety
of social calls, but excluded long-series of medium- or high-
intensity aggression calls. Subsequent playbacks emphasized
2- and 3-note contact calls. To avoid disturbing the parakeet
flock, playback sessions were unattended, or observed from
heavy cover.

To determine if playbacks would make the bait stations
more noticeable and attractive we broadcast parakeet calls on
29 occasions at three bait stations. Each session lasted from
1 to 4.5 hours for a total of over 75 hours of conspecific call
broadcasts. About half the time, no parakeet appeared, but we
monitored 17 playback sessions, for 37.5 hours, during which
parakeets perched nearby, called, or flew past. In four of these
sessions parakeets landed nearby and interacted vocally with
the recordings, but did not feed at the bait station. Once, while
calls were broadcast at the release site bait station, a morning
flight of 32 birds twice circled overhead in apparent response
to their taped calls. The main flock then continued its flight
upstream, but two pairs split off, landed nearby, and interacted
vocally with the playbacks. However, they did not approach the
feeders, and left silently within 15 minutes.

We also broadcast a variety of conspecific social calls from
behind 5-m tall mist nets at a morning assembly site. Six trials
were conducted for a total of 15 hours, but parakeets appeared

only four times. During two of these four trials they landed
as usual, perched nearby and interacted with the recordings.
In one instance they clearly responded to the playbacks and
stopped calling during a quiet portion of the recording, but
showed no inclination to approach the broadcast speaker and
nets. We also conducted seven ad hoc trials where high-volume
contact calls were broadcast along regular morning flyways for
15 to 40 min. During one trial the playbacks elicited a loud,
long-lasting, aggressive response. Otherwise, they flew over
and appeared to reply to the playbacks but did not change their
flight path.

During a 2006 nesting season survey of the sea cliffs, only a
few scattered pairs were seen from the water on the Huelo Point
cliffs, and there was no detectable reaction when high-volume
parakeet calls were broadcast from the boat. The west Waipi‘o
Bay cliffs appeared empty until a similar broadcast flushed 11
pairs from a cave at the shoreline.

Live Lures

Live decoys are well known to increase trapping success for
many avian pests such as crows, blackbirds, starlings, and house
sparrows (Hygnstrom et al. 1994). Live lure birds have also
been used to successfully trap rose-ringed parakeets (Psittacula
krameri) in Asia (Bashir 1979, cited in Avery et al. 2002) and
to attract African grey parrots (Psittacus erithacus) for capture
(May and Hovetter 2005; del Hoyo et al. 1997). In Florida,
wild monk parakeets (Myiopsitta monachus) approached live
conspecific lures but would not enter the traps (Avery et al.
2002).

To assess their utility as lure birds, we conducted nine
field trials using a mated pair of captive-bred, parent-reared
mitred parakeets. This pair had been together for at least
three years; they were strongly bonded to each other, and
were not tame. Each was tethered to a long cable placed on
open ground with food and water. Several additional feed
trays were placed nearby on the ground to encourage the feral
parakeets to approach and feed. Each trial lasted one to four
hours for a total of over 20 hours. In seven trials, wild parakeets
approached and interacted with the live lures. Lure birds
elicited several promising, but brief, responses: flying low over
the lure birds, circling overhead, perching nearby, and calling.
These interactions usually lasted under a minute; but during
two trials small numbers of parakeets perched nearby for over
five minutes and called sporadically. In most instances only a
few birds responded; the main flock seemed to ignore the lure
birds. However, at Huelo Point a dawn flight of 45 parakeets
left the cliffs, circled to gain altitude, and appeared ready to
fly inland. Instead, they changed direction, dropped down, and
made a single low pass directly over a lure bird. Live decoys
appeared promising but consistently attracting the wild flock
may require several months of undisturbed consistent exposure
to the lure birds, along with heavy baiting with favored treats
like sunflower seeds, peanuts and cracked corn.

'National Wildlife Research Center, Hawai‘i Field Station, P.O.
Box 10880, 210 Amauulu Road, Hilo, HI 96721

To Be Continued (68:2 March 2008)

4

‘ELEPAIO - 68:1 - FEBRUARY 2008



Maui’s Mitred Parakeets (Aratinga mitrata) — Part 2 of 2

Douglas E. Runde and William C. Pitt'

Continued from 68:1 February 2008

OTHER ENCOUNTERS

In spring of 2006, the Maui Invasive Species Committee
(MISC) sponsored an aerial survey to identify specific nesting
sites at the Huelo Point sea cliffs and to see if these could be
accessed by rappelling. Although the parakeets left the cliffs
before we arrived, a flock of approximately 80 birds was spotted
from the air near Kailua about 5 km (3.1 mi) from the nest
cliffs. Apparently the rotor noise flushed them, and they were
easily spotted flying above the forest canopy. As we followed
the flock from a distance, the pilot was able to influence their
direction of flight. Upon close approach (ca. 10-20 m) the flock
scattered; but when the helicopter moved away they re-grouped
and perched high in the canopy. They were easily flushed again
and formed two loose flocks, above and below the helicopter,
but stayed in the general vicinity of Papa‘a‘ea Reservoir. After
10 min we stopped following them to avoid moving them from
the area, but could have continued tracking them without
difficulty.

After obtaining landowner permission, MISC field
biologists rappelled down the sea cliffs to three areas of
concentrated parakeet to locate nests and remove as many
young birds as possible. This was unavoidably delayed until
early-July and no occupied nests were located. A group of 12
fledglings was perched on the cliff face. Surprisingly, they
appeared undisturbed by the climbers and did not take flight.
Meanwhile, other members of the flock protested loudly and
flew directly overhead, and circled in front of, and above, the
cliff face. On an earlier visit, the flock reacted similarly when a
frigate bird slowly soared past the cliff face. Our presence above
the cliffs elicited this response many times over the course of
several hours, however, while the cliffs were being climbed the
intensity of this display did not seem to increase.

MANAGEMENT ALTERNATIVES

Mitred parakeets have established at least three non-indigenous
and persistent breeding populations: California, Florida, and
Hawai‘i. The Maui flock is considered a threat to the ecology
of the island and thus eradication, as opposed to population
control, has been proposed. Eradication is not easy and removal
tactics must be carefully and persistently executed to minimize
the likelihood that the flock will abandon their traditional core
area and fragment into smaller groups scattered across the
island.

Since the nest cliffs can be safely climbed, oiling the eggs
(Animal and Plant Health Inspection Service 2003) or removing
young from nests are feasible approaches to slowing population
growth. Both of these tactics require knowledge of nesting
phenology which will be time consuming and difficult to obtain
from nests hidden in the sea cliffs. More importantly, slowing
population growth is unlikely to lead to eradication. Parrots are
long-lived and extirpation by slow attrition could take decades.
Many other tactics for removing parakeets by using nets, snares,

Mitred Parakeet, Aratinga mitrata. Drawing by Ron Walker,
January 2008. Plumage is green, with red crown, lores,
cheeks, and thighs. Adapted from Parrots by Tony Juniper and
Mike Parr. Yale University Press, 1998.

and traps on and above the sea cliffs were discussed in detail
but most were judged to be slow, impractical, and dangerous
to implement. It also seemed unlikely that more than a few
parakeets could be caught before the others became trap shy.
Thus, a wide variety of methods would be required to remove
the numbers needed to significantly reduce the population.

While certainly unpopular, we believe direct lethal control
to be the shortest path to eradication. Viable options include
wing-shooting with shotguns as the flock returns to the cliffs,
and using silenced small-caliber rifles to remove parakeets
perched on the cliffs or in trees. Clearly, shooting may be
highly disruptive to the flock and must be carefully timed and
executed. Using skilled, well-camouflaged, marksmen with
silenced weapons from blinds would be the least disruptive
tactic. Even so, persistent shooting may result in a few shy and
scattered survivors. Thus, plans for eradication need to consider
how to deal with such birds.

If direct control becomes ineffective, or impossible to
implement, then eradication may eventually depend on the
various control options available if the parakeets can be
attracted to bait stations. Success to date has been poor, and

continued on page 17
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continued from page 16

any future work might exploit the highly social nature of
the parakeets, perhaps by using a captive flock of parakeets
in a large flight cage. The area would be heavily baited with
highly favored treats such as sunflower seeds, peanuts and
cracked corn and a trap site established nearby, but out of sight.
Consistently attracting and trapping the parakeets would take
careful management over several months, but any other wild
parrots in the area might also be attracted.

ACKNOWLEDGEMENTS

For advice, and logistical and field assistance we would like to
thank Mike Avery (National Wildlife Research Center), Trevor
Lu (Hawai‘i Wildlife Services), Kirsty Swinnerton (Maui Forest
Bird Recovery Project), Fern Duvall and Mindy Wilkinson
(Hawai‘i DLNR) and all the staff at the Maui Invasive Species
Committee, especially Adam Radford, Teya Penniman, and
Joylynn Paman. Special thanks to Frank Rust, and Angela
Kepler for advice, background information, encouragement,
and hospitality. We could not have established the bait stations
without the cooperation of Frank Rust, Angela Kepler, Lucienne
Denae, Madhava D’Addario, and Kutira. Initial background
research and planning for this study was done by Mike Avery
and Marni Koopman (National Wildlife Research Center).
Funding was provided by the USFWS.

' National Wildlife Research Center, Hawai‘i Field Station, P.O.
Box 10880, 210 Amauulu Road, Hilo, HI 96721

REFERENCES

Animal and Plant Health Inspection Service. 2003. Egg oil: An
avian population control tool. United States Department of
Agriculture, Animal and Plant Health Inspection Service,
Wildlife Services, Technical Note.

Bird Life International. 2006. Species fact sheet: Aratinga mitrata.
Available online: http://www.birdlife.org (accessed Oct 2006).

Butler, C.J. 2005. Feral parrots in the continental United States
and United Kingdom: Past, present, and future. Journal of
Avian Medicine and Surgery 19:142—149.

Carter, A. and R. Gassmann-Duvall. 2001. Observations of parrots
on Maui with emphasis on mitred conures at Huelo, Haiku,
April 18, 2000 - April 12, 200. Unpublished draft report, Maui
Invasive Species Committee, Makawao, Maui, Hawai'i.

Cassey, PT., M. Blackburn, G.J. Russell, K.E. Jones, and J.L.
Lockwood. 2004. Influences on the transport and establishment
of exotic bird species: an analysis of the parrots (Psittaciformes)
of the world. Global Change Biology 10:417-426.

California Department of Fish and Game. 2006. Complete List of
Amphibian, Reptile, Bird and Mammal Species in California.
Available online: http://www.dfg.ca.gov/whdab/pdfs/species_
list.pdf (Accessed October 2006).

Collins, C.T. and L.M. Kares. 1997. Seasonal flock sizes of
naturalized mitred parakeets (Aratinga mitrata) in Long
Beach, CA. Western Birds 28:218-222.

del Hoyo, J., Elliott, A. and Sargatal, J. 1997. Handbook of the
birds of the world, volume 4. Sandgrouse to cuckoos. Birdlife
International, Cambridge, UK.

Eitniear, J.C., A.A. Tapia, and S.M. McGehee. 1997. Traditional
use of limestone cave by nesting green parakeets (Aratinga
holochlora). Ornitologia Neotropical 8: 243-244.

Florida Fish and Wildlife Conservation Commission. 2004.
Florida’s exotic wildlife. Available online: http://myfwc.com/
critters/exotics/exotics.asp (Accessed 10/11/2006).

Forshaw, J.M. 1989. Parrots of the World. Third Edition. Doubleday,
NY. 584 p.

Garrett, K.L, K.T. Mabb, C.T. Collins, and L.M. Kares. 1997. Food
items of naturalized parrots in southern California. Western
Birds 28: 196-201.

Garrett, K.L. 1998. Population trends and ecological attributes
of introduced parrots, doves, and finches in California. Pages
46-54 in R.O. Baker and A.C. Crabb (Eds.). Proceedings of
the 18th Vertebrate Pest Conference. University of California,
Davis.

Gassmann-Duvall, R. 2002. Naturalized mitred conures on Maui
and other parrots—pest evaluation and management proposal
for non-native, invasive bird species. Unpublished Draft
Report to the Maui Invasive Species Committee, Makawao,
Maui, Hawai'i.

Juniper, T., and M. Parr. 1998. Parrots: A Guide to Parrots of the
World. Yale University Press, New Haven, USA.

King, J. 2001. The conures of Huelo. “On Maui” September, 2001.
Video produced for Maui Community College Television. Script
available online: http://www.mauitvnews.com/SepConures.
html (Accessed October 2006).

Mabb, K.T. 1997. Roosting behavior of naturalized parrots in the
San Gabriel Valley, California. Western Birds 28:202-208.
Maui Invasive Species Committee. 2002. Action Plan. Unpublished
report. Makawao, Hawai'i. Available online: http://www.hear.

org/misc/ (Accessed Jan. 2007).

May, D. and V. Hovetter. 2005. Where the wild greys are - A day
in the life of Africa’s Grey Parrots. Video production. World
Parrot Trust USA.

Meyers, J.M. 1994. Improved capture techniques for Psittacines.
Wildlife Society Bulletin 22: 511-516

Pyle, R.L. (ed.). unpubl. data. SIGHTINGS database in Occurrence
and Status of Birds in Hawaii Project, B. P. Bishop Museum,
Honolulu. (extracted Feb. 16, 2007).

Pyle, R.L. 2002. Checklist of the birds of Hawaii. Elepaio
62:(6):135-148.

Vehrencamp, S.L., A.F. Ritter, M. Keever and JW. Bradbury.
2003. Responses to playback of local vs. distant contact calls
in the orange-fronted conure, Aratinga canicularis. Ethology
109:37-54.

Waring, G.H. 1996. Free-ranging parrot population of Haiku
District, Maui, Hawaii. Unpublished Research Report to the
USGS/BRD/PIERC Haleakala Field Station, Maui, Hawaii.
Available online: http://www.hear.org/AlienSpeciesInHawaii/
waringreports/ parrot.htm (Accessed Feb. 2007).

Wright, D. and Clout, M. 2001. The eastern rosella (Platycercus
eximius) in New Zealand. Science Internal Series 18.
Department of Conservation, Wellington, New Zealand. 27
p. Available online: http:/www.doc.govt.nz/Publications/
004~Science-and-Research/DOC-Science-Internal-Series/
PDEF/DSIS18.pdf (Accessed October 2006).

‘ELEPAIO ° 68:2 * MARCH 2008

17




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile ()
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.14286
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.14286
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


