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ABSTRACT

Hawaiian forest birds are currently limited in
habitat, diversity, range, and numbers by numercus past
and present stresses. The 6-~year U.S. Fish and Wild-
life Service Hawaii Forest Bird Survey has provided in-
formatien on status, distribution, habitat relation-
ships, and many limiting factors. These are summarized
for Hawaiilan birds in this paper. In order to restore
and maintain wviable populations of Hawai'ti's native
birds, application of one or more of 6 management ac-
tions 1is necessary, depending on the sericusness or im-
mediacy of the threat to the species or group of spe-
cies. The actions are as follows: 1) Legal protection
of natural habitats; 2) Elimination of introduced
plants and animals in native habits; 3} Physical resto-
ration of native habitats through reforestation; 4) In-
tensive manipulation of birds in natural habitats; 5)
Translocation of endangered species; 6) Captive propa-
gation. Specific management recommendations are made
for a number of areas in Hawai'i. Cooperation with
private landowners is emphasized.

INTRODUCTION

The native Hawaiian birds have suffered cata-
strophic losses since man arrived about 400 A.D. (Kirch

1982). Recent fossil evidence suggests that only 25%
cf the original taxa etill survive (8.L. Olson, pers.
comn. }. A minimum of 40 species was lost in a first
extinction wave induced by Polynesian man and his com-
mensals. These losses were the result of widespread

habitat destruction at elevations below 1,000 m (Kirch
1982), predatien by introduced dogs and rats, and kil-
ling for food (Stone, this velume).

A second extinction wave began with the arrival of

western man in 1778 and has continued unabated as newly
introduced cattle (Bes taurus), goats (Capra hircus),
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and sheep (Qvis aries) placed added pressure on native

forests. Many birds were lost in the 19th and early
20th century as mnld-elevation mesic forests were con-
verted to agricultural lands, and as introduced dis-
eases and rats {Rattus rattus) spread into native for-
ests (Atkinson 1977; Berger 1981). Introduced species
acted as competitors (Mountainspring and Scott, in
press), reservoirs for disease (Warner 1968; van Riper
et al., in press; van Riper and van Riper, this vol-
ume}, predators (Atkinsen 1977), and severe modifiers
of native habitats (Scott et al. 1984; Scott et al., in
press; Warshauer et al. 1983). The effects of intro-
duced species have continued into the late 20th cen-
tury. These stresses, combined with direct habitat
destruction by man and his commensals (Scott et al., in
press), continue to place pressure on native birds,
particularly thase now restricted to ranges represent-
ing mere fractions of their former distributional
areas. The history of the native Hawaiian avifauna has
been and continues to be one of loss of diversity, num-
bers, and habitat.

Imagine a species that was found freom the dry
coastal woodlands to the dry subalpine shrublands at
3,000 m on Mauna Kea, and which reached its greatest
numbers in the mid-elevation mesic forests. Its range
was severely truncated with the loss of lowland habitat
up to about 1,000 m as the result of Polynesian agri-
cultural practices (Kirch 1982). Ungulates introduced
by captain Cook and others further degraded the remain-
ing dry habitats and initiated the process in the mid-
dle and upper elevation moist and wet forests beginning
in the early 19th century. The dramatic increase in
predators in +the 1800's and 1900's (Atkinsocn 1977) and
the introduction of avian diseases during this same
period resulted in further losses. The greatest impact
of diseases was on birds restricted to elevations below
1,000 m (Warner 1968; van Riper et al., in press). 1In
the 20th century further exploitation continued in the
upland forests: the moist koa (Acacia kea}-'ohi'a
(Metrosidercs polymorpha) forests on Maui and Hawai'i,
subjected to logging and cattle grazing, disappeared in
many areas. Wet 'ohi'a forests were denuded by an ex-
panding feral pig {Sus scrofa) population. Avian ma-
laria may have been introduced for the first time in
the 1930's (van Riper et al., in prees), resulting in
further declines in numbers of individuals. The end
result, then, 1s a severely diminished range occupied
with but a fraction of the pre-Polynesian population.

This scenario has been repeated over and over
again. Many species have been lost, and those that re-
main occupy but a very small percentage of their origi-

nal ranges. In some cases these are relict in the ex-
treme. The po'oull (Melamprosops phaeosoma}, large
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Kaua'i thrush (Phaeornis obscurus myadestina}, and palil-~
la (lLoxicides bailleui) occupy less than 10% of their
historical ranges (Scott et al., in press). Work by
20th century ornithologists indicates that reduction in
ranges and decreases in population sizes are continu-
ing. The forest birds on Kaua'i and Moloka'i are per-
haps the best examples that we have of this ongoing ex-
tinction preocess (Sincock et al. 1984; Scott et al., in

press). However, additional examples c¢an be found on
Hawai'i. The ‘'akepa (Loxops coccineus goccineus) and

Hawai'l creeper (Oreomystis mana) have disappeared
from Hawai'li Volcanoes National Park, and the 'o'u
(Peittirostra psittacea) has declined too,. All this
has occurred in the last 50 years.

Although there were many questions concerning dis-
tribution, abundance, and limiting factors of Hawai'i's
birds in 1974, 30 Hawalian birds were listed as endan-
gered or threatened (U.S. Fish and Wildlife Service
1983). Public and private conservation agencles were
Justifiably reluctant to commit to major recovery ef-
forts without eo0lid information on where birds were
found or what was responsible for their low numbers.
During the 10 years that have elapsed, much new infor-
mation has been obtained. Intensive studies were un-—
dertaken on the Hawailan goose, Nesochen gandvicensis
(Banke and Manuwal 1982), palila (van Riper 1978; van
Riper, Scott, and Woodside 1978; Scott et al. 1984),
Hawailian hawk, Buteo solitarius (C. Griffin, unpubl.
data), and Hawaijian crow, Corvus hawaljensis (S.L.
Temple, unpubl. data). Exhaustive surveys of Hawai'i,
Maul, Moloka'i, Lana'i, Kaua'i, and parts of O'ahu were
conducted (Scott et al., in press): Shallenbarger and
Vaughn 1578); a major effort to understand the rele of
disease was completed (van Riper et al., in press); and
an extensive review of the literature (Banko 1980-1983)
was conducted.,

The status, distribution, habitat relationships,
and many 1limiting factors for most of Hawai'its native
forest birds were extensively documented during the 6-
year U,S5. Fish and wildlife Service (FWS) Hawail For-
est Bird Survey (HFBS} (Scott et al. 1984; Scott et
al., in press). The HFBS data base, combined with
those of the U.3. Forest Service {(USFS), U.S. National
Park Service (NPS), and others can be used to review
the =status and legal standing of a species, prioritize
conservation efforts, and make management recommenda-
tions. Based on this documentation, specific manage-
ment actions have been proposed for many specles (Ber-
ger et al. 1977; Burr et al. 1982; Scott et al. 1983;
S8incock et al. 1984; Kepler et al. 1984). If the pro-
poged actions are implemented, the long-term survival

chances of many endangered Hawalian birds should bhe
enhanced.
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e are rully aware that the various stresses faced
By avian spasian will asuea tha otatue of sach to Fluoe

tuate, and that the continual influx of alien species
of plantz and animals introduces additional challenges
to the long-term survival chances of native organisms
{smith, this wvolume; Howarth, this volume; Stone, this
volune}. With this in mind, we offer the fellowing re-
view of the status of native Hawalian land birds.

SPECIES ACCOUNTS

Hawailan Googe (Nesochen sandvicensis)

The Hawaiian goose, or nene, probably numbered
fewer than 30 birds in 1951 (Smith 1952). A State and
federally funded captive propagation effort was ini-
tiated in 1949. Two decades later the nene appeared to
be recovering (Kear and Berger 1980; Stone et al.
1983). Recent surveys (Devick 198l1a, 1981b), however,
indicate that the population cannot be sustained with-
out a release program. Possible explanations for the
decline have bheen reviewed (Stone et al. 1983) and in-
clude predation and inadequate food. It has been sug-
gested that the best and largest breeding areas of the
nene formerly occurred in the lowlands, and that the
upland parts of 1its range were marginal for breeding
and rearing young (Henshaw 1802; Perkins 1903). It has
been further suggested that habitat alteration and high
predator densities have left the formerly suitable low-
land areas incapable of supporting a self-sustaining
nene population (Stone et al. 1983). Ongoing research
is attempting to more pracisely determine those factors
that 1limit natural reproduction. For the present, the
chances of survival of this species are secure through
captive propagation. It remains to be determined if a
:ild population can be maintained without man's assis-

ance,

Hawaiian Hawk {(Buteo solitarjus)

This species is resident only on Hawai'i., It is
unigque among Hawait'i's forest birds in that it is still
found throughout almost all of its historiecal range
(Scott et al., in press). It cccurs in alien as well
as native forests, feeding extensively on introduced
vertebrates, and has no apparent reproductive problems
(C. Griffin, unpubl. data). Although no population es-
timates are available, densities, distribution, and re-
production clearly indicate a healthy population in no
danger of extinction. Observers should, however, con-
tinue to bhe aware of the threats posed by pesticides
and especially herbicide applications.

Hawaiian Rail (Porzana sandwichensis)
This species is definitely known only from Ha-

wai'i, although fossil evidence suggests that closely
related flightless rails were found on the other large
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islands in historical times (Olson and James 1982). It
was last seen on Hawai'i about 1884 (Berger 1981) and
iz conzidered extinct (Scott et al., in press).

Short-eared Ow gio flammeus sandwic E

Studies show well-established populations on all
the main islands (Berger 198l1). We know, howsver, al-
most nothing about reproduction and survival of this
subspecies. The periodic but unexplained “"die-offs"
among the introduced common barn owl (Tvto alba) have
not been recorded for short-eared owls (L. Pank, pers.
comm. ) . Although Scott et al. (in press) found it in a
wide wvariety of habitats on Hawai'i, Maui, Moloka'i,
Lana'i, and Kaua'i, no attempts were made to estimate
population sizes. Short-eared owls are less frequently
seen on Hawai'i than the endangered Hawaiian hawk,
probably because of behavioral differences.

Hawaiian Crow (Corvus hawaliensis)

This 1is one of the rarest of the endemic Hawaiian
species. Its population was estimated at 76 in 1978
{Scott et al., in press). Since that time it is known
to have declined (Giffin 1983; J.8. Giffin, unpubl.

data) . The historical status of the crow was recently
reviewed (Banko and Banko 1980; Scott et al., in
press). Avian malaria has been found in captive and

wild Hawaiian crows and is suspected to be a sighifi-
cant limiting factor (€. van Riper, pers. comm.).

The leeward forests of Kona where the crow 1is
found are steadily declining in quality as crow habitat
because of logging, grazing, and urban development.
This development brings with it increased disturbance
at nest sites and increased loss of birds through inci-

dental shooting, Recant studies have indicated that
the best renmaining habitat is undisturbed koa-'ohi'a
forest (J3.G. Giffin, unpubl. data). While parts of

State Conservation Districts in Xona are zoned "pPre-
serve", "No prime habitat, no alala nest and only 1% of
high grade secondary habitat fell within this subzone"
(J.G. Giffin, unpubl. data). Recent logging opera-
tiens in what is considered to be the center of the
crow's range further threaten the long-term survival
chances for this gpecies. State and Federal biologists
have embarked upon a conservation program (Burr et al.
1982).

'Elepaic (Chasiempsis sandwichensis)

This sgpeacies is widespread and abundant on Hawai'i
(200,000 bkirds) and Kaua'i (63,000) and uncommon on
O'ahu,. Two subspecies of 'elepaio on Hawai'i (C. s.
riggwayl and €. s. sandwichensis) appear to be healthy
(Scott et al., in press). A third subspecies that was
recently desceribed, €. sandwichensis bryani (Pratt
1980}, is found only in mamane (Sophora ghrysobhylla)
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and nale (HIOBOEEN aandwicense) forest on Mawna Kea

where it occupies 70% of the range of the palila. The
population size of €. sandwichensis br i, 2,500, i=
gimilar to that of the endangered palila. The guality
of mamane forest within 'elepaic range has improved
with the recent removal of most of the feral sheep and
goats (Scott et al. 1984). However, continued browsing
and grazing by mouflon sheep (Qvis musimon), which are
expanding their range, threaten to reverse the trend
toward habitat improvement (Scowcroft and Giffin 1983;
Giffin 1982; Scowcroft and Sakai 1983}.

The occurrence of ‘'elepaio in the lowlands on
windward Hawai'j, 0©0'ahu, and Kaua'l suggests that this
species may have evolved some resistance to diseases
that are thought to 1limit the range and numbers of
other Hawaiian species.

Hawajjan Thrush (Phaeorni sourus
Five subspecles of this bird are known from the
Izlands {Berger 1981). Although the subspecies on

Hawai'i (P. o. obscurus) seems most secure, with a
population estimated at 160,000 birds (Scott et al., in
press), puzzling gaps in its distribution exist. It is
almost +totally absent from the leeward forests, and was
extirpated from the windward forests of Kchala Mountain
years ago (van Riper and Scott 1979; van Riper 1982;
Scott et al., in press). ©On the bright side, high num-
bers have been recorded below 1,500 m in parts of the
windward forests of the Puna and Hamakua coasts ({Scott
et al., 1in press). High numbers at lower elevations
suggest that, as with the 'elepaic, some resistance to
avian malaria and/or pox may be developing in those
populations.

Intensive surveys in the late 1970's failed to lo-
cate any Hawaiian thrushes on Maui (Scott et al., in
press). Recently found subfossil remains indicate that
it commonly occurred there within the last 1,000 years
{(S.L. Olson, pers. comm.).

The Moloka'i subspecies (P, o. rutha) is extremely
rare. Two individuals were observed in 1975 (Scott,
Woodside, and Casey 1977). Estimates based on a recent
survey indicate a population of 19 birds (Scott et al.2
in press). Acquisition and management of the 28 km
Kamakou Preserve by The Nature Conservancy increases
the chances of long-term survival of prime habitat on
Molcka'i. We are not, however, optimistic that such a
small population, subjected to avian malaria and pox,
¢can long survive.

The Kauna'i subspecies (P. o©. nmnyadestina) has

declined steadily since the turn of the century (8in-
cock et al. 1984). Intensive coverage of i1ts range
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resulted in a population estimate of 24 birds in 1981,
down from 200 in 1968-75. This decline has occurred
despite legal protection of its entire range and no ob-
vious changes in habitat guality. Although a few birds
may remain in areas outside those surveyed during the
HFBS, chances for the long-term survival of a naturally
reproducing population of B. o. myadestina seem bleak.

Small a'i Thrush (Phaeornis palmeri

The population of the small Kaua'i thrush from
1968-1973 was estimated at 100 in the heart of its
range (Sinceock et al. 1984). More recent surveys indi-
cate a population of only 20 (Scott et al., in press).
Two recently discovered nests have both resulted in
young birds fledging (Kepler and Kepler 1%83; Ashman,
Pyle, and Jeffrey 1984). As with the Hawaiian thrush,
a few birds may occur ocutside recently surveyed areas.
However, the numbers and distribution of this species
clearly indicate a population which is precariously
small and declining (Scott et al., in press).

Kauya'i 'Q'oc (Moho braccatus)

once common throughout Kauati, this species has
undergone a steady decline since its rediscovery in
1960 (Richardson and Bowles 1964). Despite intensive
searches, no indications of breeding activity have been
neted since 1981 (J.L. Sincock, pers. comm.). Searches
in the spring of 1983 and again in the fall of 1984 re-
sulted in +the observation of only one bird (presumably
a male) in the Alaka'i Swamp (J.L. Sincock, pers.
comm. ) . Unless heretofore unsuspected numbers of this
species are found, it may be beyond the point where
even a captive propagation effort could save it,

O'ahu '0'oc (Moho apicalis}

This species was found only on O'ahu and has not
been reported in more than a century (Berger 1981). It
is considered to be extinct.

Bishop's '0'o (Moho bishopi)

Despite intensive searches this species has not
been recorded from Moloka'i since 1904 (Munro 1944;
Pratt 1974 Scott, Woodside, and Casey 1977). The most
recent searches in 1979 and 1980 failed to find it even

on the remote oOloku'i Plateau (Scott et al., in press).

An unidentified black bird putatively regarded as
Bishop's 'o'u has been reported from Maul (Sabo 1982},
It remains to be determined if this represents a relict
population of M. bishopi, some previously undescribed
epecies, or a misidentified bird.

Hawai'i '0'c (Moho nobilias)
There are no recent records for this species. It
was not located during the HFBS (1976-1979), hor were
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anr unldentified black bkirds rePorted during that sur-

vey (Scott et al., in press). "Black bird" sightings
have been reported from Hawai'i, but none have the
documentation needed to determine what species they
represent (Banke and Banko 1980). If M. nobilis still
exists on Hawai'i, the population must be small indeed
(Scott et al., in press).

Kicea {Chaetophila anqustipluma}

There are no records for kicea since the 19th cen-
tury. It is widely considered to be extinct (Scott et
al., in press).

'0'u (Pgittirostra psittaceal
This species has become rarer in recent years on
both Hawai'i and Xaua'i, the only 2 islands where it

still occurs {Berger 1981). This is the only endan-
gered passerine =still found in Hawai'i vVolcances Na-
tional Park. The population en Hawai'i has been esti-
mated to be 300 (Scott et al., in press). During the

HFBS it was determined to be aksent from many forests
on Hawaili'i where it was abundant at the turn of the
century (Scott et al., in press). The low numbers and
recent withdrawal from forests occupied in the 1940's
and 50's (Richards and Baldwin 1953) do not bode well
for its 1long-term survival. As with other Hawaiian
species, avian malaria 1z thought to have played a ma-
jor role 1in its decline. However, its low numbers and
restricted distribution cannot be attributed to a
single cause (Atkinson 1977; Scott et al., in press).

The Kaua'l population was estimated to be less
than 10 birds in 1981 (Scott et al., in press), al-
though this estimate may be low. There have been few
recent records of 'o'u on Kaua'l. Like Kaua'i's other
endangered forest birds, the 'o'u occcurs in precari-
ously low nunmbers.

Palila (loxioides bailleui}
The palila is perhaps the best studied of the en-

dangered Hawaiian passerines (van Riper 1978, 1980; van
Riper, Scott, and Woodside 1978; Scott et al. 1984).
The numbers of this species have varied from 1,600~
6,400 birds since the first count in 1975. A major
threat +to its habitat was removed when most feral sheep
were taken off Mauna Kea in 1982, Mouflon sheep pose
an equally serious threat (Giffin 1983) and must be re-
moved if the integrity of the palila's hakitat is to be
maintained. Introduced plants (particularly fountain
grass Pennisetum setaceum and German ivy Senecio
mikanicides) +threaten to seriously modify the montane
habitat of this species and increase the threat of fire
(Berger et al. 1977; Scott et al. 1984).
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lesser Koa-finch (Rhodacanthis flaviceps)

Oone of the 6 large finch-billed species extant on
the main islandas when Cook discovered Hawai'i in 1778,
the lesser koa-finch was known conly from the kea for-
ests of the upper 1leeward slopes of Mauna Loa {Munro
1944). There are no records of this species since
Munro and Palmer collected their specimens in 1891, and
it is undoubtedly extinct (Berger 1981; Scott et al.,
in press).

Greater Koa-finch (Rhodacanthis palmeri)

The largest of the historically known Hawaiian
honeycreepers, the greater koa-finch sometimes flocked
with the lesser koa-finch, and like the lesser fed ex-
tensively on the seeds of the koa tree as well as on
other seeds and lepidopteran larvae {(Perkins 1903).

Munro (1944) reported 2 wunverified records of
greater koa-finches that had been heard but not seen,
one as late as 1937. We know of no other recent rec-
ords and there appears to be little chance that this
species survives on Hawai'l (Scott et al., in press).

Kona Grosbeak (Chloridops kona)

The Kona grosbeak, also Xkxnown as the grosbeak
finch, fed almost exclusively on hard naio seeds which
its powerful Jaws were well adapted to crack (Perkins
1903). This species has nhot been reported since the
1890's (Munro 1944), and it is doubtful that it still
exists (Scott et al., in press).

Maui Parrotbill (Pseudonestor xanthophrys)

Maui parrotbills are found only in Mauits upper
elevation <forests, where they have been seen by almost
every observer to wvisit their restricted range since
this species was rediscovered in 1967 (Bankc 1968:
Scott and Sincock 1977). Subfossil remains have been
found below 500 m on Maui and Moloka'i (5.L. Olson,

pers. COmm.). The species was widespread in prehis-
toric times; its present distribution is a small frac-
tion of jts former range. In the past its optimum

habitat may well have been koa forests, most of which
have been destroyed or severely degraded. Reforesta-
tion of upper montane koa«'shi'a forest remnants would
greatly enhance the survival chances of this species.
The 1980 parrotbill population was estimated at 500
(Scott et al., in press}. Almost the entire range of
this specles enjoys some form of legal protection. The
principal threats are a severely truncated range at
lower elevations, probably due te the occurrence of
avian malaria, and the degradation of habitat by pigs,
goats, and cattle. The browsing, grazing, and rooting
activities of these animals are destroying native
plants and accelerating ercsion on the steep slopes of
windward Haleakala.
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commen 'Amakihl (Hemignathus virens)

This species is widespread and commen on Maui,
Hawai'i, and Kaua'i. It is rarer and its distribution
more restricted on ¢©'ahu and Moloka'i. It was last
seen on Lana'i in 1977 (Hirai 1978) and is now believed
to be extremely rare or extinct on that island. The
population on Maui was recently estimated at 47,000, of
which 3,000 were found on West Maui (Scott et al., in
press) . Lower densities were found in the drier for-
ests on Maul than on Hawai'i.

On Hawai'i, where it is numerous, common 'amakihi
are found as low as 300 m. In contrast to the situa-
tien on Maui, higher densities were found in drier for-
ests at both high and lew elevations. The population
was estimated at 870,000 birds for the entire Island
{(Scott et al., in press).

The Molcka'i population of common ‘'amakihi has
been estimated to be 1,800 birds. Interestingly, it is
rare in the upper elevation native forests and common
in the mixed native-exotic mesic forests below 1,000 m
in the windward wvalleys (Scott, Woodside, and Casey
1977; Scott et al., in press). This is suggestive of a
population resistant to whatever factors have elimi-
nated native birds in extant lowland forests.

O'ahu has not been systematically surveyed like
the other main islands. However, recent cbeservations
indicate that the common 'amakihi, while still uncommon
there, 1s repopulating 1lowland areas (R.J. Shallen-
berger, pers. comm.).

Common ‘'amakihi, <thought %o number 2,300 in the
Alaka'i Swamp in 1981 (Scott et al., in press), may
have Increased since the late 1960's (J.L. Sincock, un-
publ. data). Common ‘amakihi are very common in the
koa and 'chi'a forests of the Koke'e region, where they
appear to thrive on the nectar of the introduced banana
poka (Pasgiflora mollissima). The densities on Kaua'i
were Jlower than those observed on either Mauil or Ha-
wal'i (Scott et al., in press).

'Anjaniau (Hemignathus s

This species is found only on Kaua'i, where it i=s
widespread and common in +the upper-elevation forests
and, at least in the Alaka'i Swamp, appears to have not
c¢hanged in abundance since the 1960's (Richardson and
Bowles 1964; Scott et al., in press). ‘*Anianiau popu-
lations were estimated to be 5,500 in 1968-75% (J.L.
Sincock, pers. comm,) and 6,000 in 1981, The entire
Island population was estimated at 24,000 birds in the
1960's. This species appears ¢to be in no danger of
extinection.
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Greater 'Amakihi (Hemignathus sagittirostris)
The greater ‘amakihi was not observed during the

intensive HFBS. It was last recorded in 1901 and is
generally considered +to be extinct (Berger 1981; Scott
et al., in press).

Hawaijan 'Akialoa (Hemignathus gbscurus)

This species was Xknown from *the islands of Ha-
wai'i, ©Lana'i, and Ofahu. There are no recent reccrds
(Berger 1981). It was not found during the HFBS, and
is probably extinct (Scott et al., in press).

Raua'i 'Akialca (Hemignathus procerus

Rediscovered in 1960, the Kaua'i 'akialoa was con-
sidered rare at that time (Richardson and Bowles
1964). It was last reported in 1965 (Huber 1966}, and
was not seen by J.L. Sincock in his intensive searches
of the forest, nor found by the observers during the
1981 HFBS (Scott et al., in press). The lack of sight-
ings, as well as the failure of numercus other profes-
sional ornithologlsts to locate the bird during their
visite to the Alaka'i Swamp (Sincock et al, 1984), sug-
gest that this species must be rare if not extinct
{Scott et al., in press}.

Nukupu'u (Hemignathus lucidus)

This species has been found on Maui, O'ahu, and
Kaua'i. It is considered extinct on Otahu and 1s ex-
tremely rare on Kaua'i and Maui. J.L. Sincock saw only
2 birds during his 15 years of field work on Kaua'i.
It was not found on Kaua'i during the 1981 HFBS. The
Maul subspecies is very rare and has been reported less
than 10 times since its rediscovery in 1967 (Banko
1968; Berger 198l). The population was estimated at 30
birds in 1980 (Scott et al., in press).

‘akiapolatau (Hemignathus munroi)

The ‘akiapcla'au is found only on the island of
Hawai'i, where it was formerly widespread and abun-
dant. It is now absent from lower elevation forests,
is no longer found in the Kohala mountains, and is ex-
tremely rare in leeward forests. The present popula-
tion has been estimated at 1,500 birds (Scott et al.,
in press). It is most frequently found in koa-‘ohi'a
forests where it is threatened by land-clearing as well
as grazing and browsing by domestic cattle. The long-
term chances of survival for this species and the syn-
topic ‘akepa and Hawai'i creeper would be increased
significantly by reforestation of high elevation pas-
turelands as well as protection and management of ex-
tant upland forests.

Kaua'il Creeper (Oreomystis bairdi)
This species was abundant in and near the Alaka'i
Swamp in the 1560's (Richardson and Bowles 1964). The
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most recent survey of the Alaka'i Swamp, by HFBS 1981,

indicated a population of 1,600 birds, which is not
statistically different from the 2,300 birds estimated
for this same area by J.L. Sincock {Scott et al., in
press) . During the HFBS we found the Kaua'i creeper
rarer +than both the common tamakihi and the 'anianiau,
whereas previously it was 2-3 times more common than
these species. The Kaua'l creeper appears to be under-
going a decline in numbers and range even in the rela-
tively undisturbed Alaka'i (Scott et al., in press).

Hawaji'i Creeper (Oreomystis mana)

The status of this species has been clouded in the
past by the inability of observers to accurately iden-
tify it (Scott, Conant, and Pratt 1979). Nevertheleas,
it is eclear that the numbers and range of the Hawai'i
creeper were reduced 1n +the late 1930's and 1%40's
(Dunmire 1961). Today 98% of the 12,00c Hawai'i creep-
ers estimated on Hawai'i are found in the Island's
windward and Ka'u forests (Scott et al., in press).
The biggest threats to the species' long-term survival
are disease, Jlogging, grazing, and urban development.
Badly needed 1is the establishment and management of
preserves in +the upper montane koa-'ohi'a forests in
which this and other endangered forest bird specles are
found, and reforestation of former tchita-koa forest
now in pasture,

a ree arorecmyza_mentana

This once-commen species iz no longer found on
Lana'i (Munro 1944; Berger 1981), and was last reported
in West Maui by Perkins (19203). 1In 1980 the populatiocn
was estimated at 35,000 birda. Although it has a rela-
tively large and dense population and has colonized in
a forest of introduced specles (Polipoli) over 15 km
from the edge of its primary range, it has a sharply
defined lower elevational 1limit at about 1,500 m over
most of its range. In essence its large population
nmasks a distribution similar to that of the crested
honeycreeper and Maul parrotbill, suggesting that it is
sensitive to the same constellation of stresses that
has reduced populations of these endangered species.

Moloka'i Creeper (Parorgomyza flammea)

Despite intensive searches (Richardson 1949; Pratt
1974; BScott, Woodside, and Casey 1977: Scott et al., in
press), this species has not been observed since the
early 1960's (Pekelo 1963a, 1963h). Recent establish-
ment of a Nature Conservancy preserve where this spe-
cles was last recorded may enhance its chances of sur-
vival if it is still extant.

Q'ahu Creeper (Paroreomyza maculata)

This species is considered to be rare on 0O'ahu
(Shallenberger and Vaughn 1978; Berger 1981). As with
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the Hawal'l creeper, accuracy of field records has been
a problem (Shallenberger and Pratt 1978}, and its true
status is not clear.

'Akepa (lLoxops coccineus)

Originally, the 'akepa was known to occur on Ha-
wal'i, Maui, ¢©tahu, and Kaua'i. It is considered ex-
tinct on o©'ahu, although a bird recently reported with
"all the markings of a female 'akepa" (Shallenberger
and Vaughn 1978) may be indicative that it still exists
there in very small numbers.

The Hawai'i population of this species has been
estimated at 14,000, with 95% of these birds occurring
in the windward forests of that island (Scott et al.,
in press). It has not been found in the Kohala moun-
tains since the turn of the century {(Berger 1981; van
Riper 1982; Scott et al., in press). There have been
few sightings in the last 40 years (Richards and
Baldwin 1953; Casey 1973; Scott and Sincock 1977).

It has been estimated that fewer than 230 'akepa
remain on Maul {(Scott et al., in press), where the spe-
ciez has a fragmented distribution. As with the other
rare species on Maui, the biggest threats to survival
are avian diseases and habitat deterioration as the re-
sult of grazing and browsing by pigs and goats (Scott
et al., in press).

The Kaua'il subspecies of takepa was estimated to
number 1,700 birds in the Alaka'i Swamp in 1981 (Scott
et al., in press). This is greater than the 600 birds
estimated by Sincock for this same area during the
perioed 1968-73. In addition, the 'akepa occurs in koa-
'ohi'a forests adjacent te the Alaka'i Swamp, although
a past estimate of population size indicated that 8&%
of the population occurs in the Alaka'i swamp (J.L.
Sincock, unpubl. data).

'Ula-'al-hawane (Ciridops anna)

This specles has not bheen observed since 1892
{Perkins 1903) and is widely considered to be extinct
(Berger 198l; Scott et al., in press).

'‘T'iwi (Ve aria coccinea

This species was formerly abundant on all the main
islands. It is now thought to be extinct on Lana'i
(Hirai 1978), wvery rare on ©O'ahu (Shallenberger and
Vaughn 1978), and to have a population of less than 100
birds on Moloka'l {Scott et al., in press).

The population of 'i'iwi on the island of Hawai'i
was estimated at 340,000 birds (Scott et al., in
press). It occurs in a wide variety of native forest
types there but iz very rare at lower elavatiens, This
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BAY Re ADRLGAVAYE 90 4bE SUSCSRVANMALYY B9 AVian Gid-
eases (van Riper et al., in press; Scott et al., in

press). On Maui the 'i'iwi population was estimated at
192,000 birds 4in 1980, with 94% of these birds on East
Maui. A localized populaticn on West Maui has persis-

ted within the same small area for many years (Scott et
al., in press), suggesting a resident population.

In Xaua'i's Alaka'i Swamp the 'i'iwl population
was estimated to be 5,000 in 1981. This is not statis-
tically different from the 8,000 estimated for this
same area by J.L. Sincock in 1968-75 (Scett et al., in
prass). 'T'iwi are commonly found in mixed native-
exotic forests in the Koke'e region, where they feed
extensively on the nectar of banana poka. Sincock has
estimated that 70% of the population was found outside
the Alaka'i during his studies.

Hawai'l Mamo (Drepanis pacifica)

This specles has not been seen since 1898, and is
considered to be extinct (Berger 1981; Scott et al., in
prees).

Black Mamo (Drepanis funerea)

The bklack mamo has not been reported since 1907
(Bryan 1908) despite extensive searches (Munro 1944;
Richardson 1949; Pratt 1974; Scott, Woodside, and Casey
1577) and is considered to be extinect (Scott et al., in
prass).

Crested Honeycreeper (Palmeria dolei)

Although this species is extinct on Moloka'i and
West Maul, a population of about 3,800 birds still re-
sides 1in the upper elevation rain forests of windward
Haleakala (Scott et al., in press). Although the
crasted honeycreeper is much more common +than pre-
viously +thought (Greenway 1958), it still faces prob-
lens. It occupies a relict range stressed by feral
goats and pigs, and its range is abruptly truncated at
lower elevations, =suggesting that it is susceptible to
introduced diseases. The establishment of The Nature
Conservancy's Waikamol Preserve should improve the
long-term chances of survival for this species. The
population will continue teo be stressed until major
portionas of i1ts essential habitat on State-owned land,
east of the Preserve, are managed.

'Apapahe (Himatione sanguinea)
The ‘*apapane was formerly abundant and widespread

on all the main islands (Berger 1981). It remains
abundant on Hawaiti and Maui, with 1 million and 110,
000 birde, respectively (Scott et al., in press).

There are about 39,000 'apapane on Moloka'i and 500 on
Lana‘ti.



The Alaka'i Swamp population of 'apapane was esti-
mated at 20,000 birds in 1981 (Scott et al., in

press). This compares favorably with the 43,000 esti-
mated for this same area in the late 1960's (J.L.
Sincock, pers. comm.). The entire population of the

Island was estimated at 163,000 in 1968-75 (J.L. Sin-
cock, unpubl. data). Not only do 'apapane still occur
in large numbers on most islands, but their occurrence
down to 200 wm elevation in some areas suggests that
they are disease-resistant and gives occasion for opti-
nism for this colorful member of an otherwise belea-
guered group.

Po'‘ouli (Melamproscps phaesomal

This recently discovered species i known only
from the 1sland of Maul (Casey and Jacobi 1974). A
population of about 140 birds is restricted to an area
of less than 2,000 ha in the upper-elevation 'chi'a
forest of windward Mauli (Scott et al., in press). The
potouli's very restricted distribution is but a frac-
tion of 1ts probable range prier to man's arrival
(Olson and James 1982; Scott et al., in press), and it
is =meverely stressed by feral pigs. Its survival into
the 21st century may well depend upon the reduction or
elimination of pigs within its highly relictual range.

CONSERVATION STATUS

Much effort has gone into preparing recovery plans
for the birds of Hawai'i. Plans exist for all forest
bird species on the islands of Hawai'i, Kauwa'i, Maui,
and Moloka'l. No plan exists for the 0'ahu creeper or
O'ahu ‘'akepa {table 1). Whereas many of the actions
called for in those plans have bheen implemented, much
remains to be accomplished. However, we believe that
too often 1in Hawail'i, as elsewhere, we think only of
what we have falled to acconplish rather than what we
have done. We can point with pride to success stories
by State agencies (e.g. removal of feral sheep and
goats from Mauna Xea, establishment of Natural Area Re-
serves); private groups (establishment of 3 forest bird
preserves and one seabird preserve); and Federal agen-
cles (goat control program at Hawal'i Volcanoes Na-
tional Park, initiation of introduced plant contrel
programs, establishment of waterbird refuges by the
FWS) . The current public education efforts by Federal,
State, and private groups are heartening.

However, we are at a crossreoads in Hawai'i. Much
more nheeds to be accomplished if we are to increase the
chances of survival of Hawal'i's endemic avifauna. A
solid information base exists on which to make sound
management actions. Much has been done to legally pro-
tect endangered forest bird habkitat, but critical gaps
in protection exist, especially at upper elevations on
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Table 1, Status of recovery plans for endangered and threatered land birds
of the Hawaiian Islands.

Recovery Plan Title Status Species Covered

Nene Approved Nesochen sandvicensis
2/14/83

Hawaiian Hawk Approved Buteo solitarius
5/9/84

*Alala (Hawalian Crow} Approved Corvus hawaiiensis
18/28/82

Hawaiian Forest Birds Approved Psittirostra psittacea
2/3/83 Hemignathus munroi

QOreomystis mana
Loxops coccineds coccingus

Palila Approved Loxioides bailleui
1/23/78

Faua'i Forest Birds Approved Phaeornis obscurus myadestina
7/29/83 Phaecornis obscurys palmeri

Moho braccatus
Peittirostra psittacea

Hemignathus grocerus
Hemignathus lucidus hanapepe




Recovery Plan Title Status Species Covered
Maui-Moloka'i Forest Birds Approved Phaeornis cbscurus rutha
5/3¢/84 Pseudonestor xanthophrys
Hemignathus lucidus affinis
Paroreomyza flammea
Loxops cogcineus ochraceus
Palmeri delei
Melamprosops phaesoma
Leeward Islands Approved Telespyza cantans
May 1984 Telespyza ultima

Acrocephalus f, familiaris

acrocephalus f. kingi




the island of Hawai'l, where native bird densities are
greatest or could be expected to be high if perturba-
tions by introduced species were removed. Legal pro-
tection is, however, only a first step (Kepler and
Scott, in press). Also needed is vigorous implementa-
tion of management programs identified in recovery
plans and elsewhere.

We believe that many of the major limiting factors
for Hawai'i's native species have been identified.
Some, such as avian malaria, while very important, have
been shown to be geographically limited in their impact
{van Riper et al. 1982). This makes design of pre-
serves easier. Other limiting factors, such as brows-
ing by feral ungulates {e.g. deer, cattle, goats, and
pigs), are less restricted but may be easier to con-
trol. With the identification of major limiting fac-
tors has also come the identification of needed manage-
ment actions.

The types of management that we feel must be im-
plemented if we are to restore and maintain viable
populations of Hawai'i's native birds are as follows:

1. Legal protection of natural habitats.

2. Elimination of introduced plants and animals in
native habitats.

3. Physical restoration of native habitats through
reforestation.

4. Intensive manipulation of birds in their
natural habitats.

5. Translocation of endangered species into new,
or improved former, habitats.

: 6. Captive propagation with release into the
wild.

The 6 items are ranked in an order that we believe
is indicative of our hope of successful use of manage-
ment to protect or restore a species or community.
Thus, for species with large populations and broad dis-
tributions that include low elevations and/or intro-
duced vegetation (i.e. ‘tapapane, Hawaiian hawk), no
specific actions need to be taken. The opposite ex-
treme is represented by a species unable to survive in
the wild without a continuing captive propagation ef-
fort (e.g. Hawalian goose, Hawalian crow). Many spe-
c¢les in Hawai'i require several management actions si-
nultaneocusly (table 2).

In a very real way, the position a species occu-
pies on the 1list tells us where we are in our efforts
to protect it. We have arrived with help “early" if we
need only address item 1, and very late if we have to
initiate captive propagation efforts.
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ET?ég 2. Suggested management actions needed to increase survival chances of Hawai' i's endangered land
Management Actions
Legal Physical Intensive Translocation Captive

Protection of Elimination Resteration Manipulation of Endangered Propagation
Species Natural Habitats of Exctics of Habitats of Birds Species with Release
Hawaiian Goose X X x
Hawaiian Hawk X X
Hawaiian Crow X X X .4 X X
Hawaiian Thrush X
Small Kawa'i Thrush X X
Kaua™i *0%0o X X
07 X X X X
Palila X X X X
Maui Parrotbill X X X
Common ‘Amakihi X X
{(Moloka™ i}
Kaua'i “Akialoa X X
Nukupu'u X X
*akiapola’au X X X




Table 2, Continued.

Management Actions

Legal Physical Intensive Translocation Captive
Protection of Eliminatien Restoration Manipulation of Endangered Propagation

Species Hatural Habitats of Exotics of Habitats of Birds Species with Release
Hawai'i Creeper X X X
Moloka'i Creeper X X X X
0 ahu Creeper X X X
*Akepa X b4 X
Crested Honeycreeper X X X X

Po'ouli X




While there have been many captive propagation ef-
forts that have augmented wild populations, +to our
knowledge none of them, with the possible exception of
the peregrine falcon effort, has yet successfully re-
established a naturally reproducing wild population
{Fyfe 1977; Carpenter and Derrickson 1382; Carpenter
1983). Translocation efforts with wild birds or eggs
have been more successful, and a number of species have
been restored to former ranges and their numbers in-
creased significantly with this technique. The trum-
peter swan (Cygnus buccinator), bald eagle (Haljaeetus
leucocephalus) and wild turkey {Meleagris gallopavo)
rank among the success stories. Ancother species, the
saddleback (Creadion carunculetus) of New Zealand, has
been unequivocally saved by translocation from one
island to ancther (Merton 1975).

Transiocation and captive propagation require
long, labor-intensive efforts focused on a single spe-
clies, Furthermore, they require that land be legally
protected, managed, and psometimes restored before re-
introduction efforts can be initiated (see papers in
Temple 1978 for examples of what has been done). Un=
fortunately 1in Hawai'i, many of the bird species are at
the point where only clinical management (actions 4-6)
will save them (table 2). However, in seeking to save
what remalns, we must not lose =ight of what is pos-
sible. Hercic rescue operaticneg such as required for
the Hawalian crow should not cause us to lose sight of
the fact that restoration or protection and management
of communities may result in far more species surviving
for less money, and with far greater chances for suc-
cess {Jacobi and Scott, this volume}, We must try to
anticipate future problems as well as deal with the
present ones. Using the data presently avallable to
us, we believe that we can take actions that will mini-
mize the numbers of endangered species 100 years from
now,

SPECIFIC MANAGEMENT RECOMMENDATIONS

We believe that sufficient infeormation is avail-
able to make some specific management recommendations

for Hawaiian birds. These are listed and discussed
below.
Hawai'i

Hakalan Preserve. The upper elevation forests of

windward Hawai'i harbor the core populations of the
'aklapola'au, Hawai'i creeper, and palila. Scientists
and managers have identified this area as a potential
forest bird preserve (Scott et al. 1983)., The preserve
would include relatively intact native forest as well
as disturbed forest, which could be reforested. A ma-
jor feature of the preserve would be 2 proposed
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corridors to link the koa-'ohita forests with the
mamane forests of the Mauna Kea Gama Management Area.

Ka'u-Kapapala corridor. The Kapapala Forest Re-
serve above about 1,500 m would sServe to link Ka'u

populations of endangered species with windward popula-
tions through Keauhou Ranch to Kilauea Forest Reserve.
If established, this corridor would do much to increase
the chances of survival of any endangered species that
may repopulate the rapidly improving koa farests in the
Mauna Loa strip of Hawai'i Volcanoes National Park.

Hualalai crow preserve. The Alala Recovery Plan
calls for the establishment of a forest preserve of un-
specified size on the northern slope of Hualalai.
Small populations of ‘'akepa and Hawal'i creeper are
known to occur in this area as well. We bhelieve that
the establishment of thils preserve is crucial if the
crow is to have any chance of survival.

Contzrol)  of ungulates. Feral sheep, goats, and
plgs, and feral and domestic cattle have caused serious
damage to many of the plant communities in which endan-
gered forest birds occur on Hawai'i., The numbersa of
these animals should be controlled in order to improve
the habitat gquality within the -.essential habitat of
these birds. Enphasis should be placed on those areas
above 1,500 m in elevaticn.

Banana poka. Banana poka poses a serious threat
to the koa forest in the windward slopes of Mauna Kea
and has recently spread to Volcano Village, It also is
firmly established throughout northern Kona. These
plants threaten the integrity of the native forests and
should be controlled. USDA, NP3, and DLNR scientists
are working toward this end by exploring many options,

including bicceontrol. These efforts deserve continued
support.

Maui

Goats and pigs are serious threats to the inteqg-
rity of the rain forests of Maul. Theilr activities
have accelerated the erosion process on the steep
slopes of Haleakala. Control of these animals should
result in significant habitat improvement. Detailed
plans for doing +this are given in the Maui-Moloka'i
Forest Bird Recovery Plan (Kepler et al. 1984).

The East Mauil Irrigation Co. and State-owned land
to the sast of The Nature Conservancy's recently estab-
lished Waikamoi Preserve are valuable habitat for no
fewer than 5 species of endangered forest birds. This
large area should be managed to protect the critical

w;tersheds and the endangered specles that reside
there.
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Axis deer. A population of the highly destructive
2axis deer (Axis axis) is established on the low eleva-
tiocn slopes of west and south Haleakala. These animals
ghould be earadicated before they become established in
essential forest bird habitat on Haleakala's north or
east slopes.

Moloka'l

Oloku'i. The magnificent o©loku'i is covered by
pristine native forest, and the absence of ungulates is
marked by a luxuriant carpet of native strubs, herbs,
and bryophytes. In order to ensure the continuation of
perhaps the only ungulate-free forest in Hawai'i, fenc-
ing is needed at the 600 m elevation level on the sea-
ward ridge to it from Wailau Valley, to prevent pigs
and axis deer from ascending the slopes.

Kamakou Preserve. The Nature Conservancy has ac-
quired Kamakou Preserve on Moloka'i and has begun an
ambitious management program. Lands adjacent to Kama-
kou should be similarly managed to pretect the essen-
tial forest bird habitat that remains on East Moloka'i.

Kaho'olawe

This emall island has no value for forest birds.
Conservationists would be well advised to direct their
efforts to preserve other more important areas in
Hawai'i.

Kaua'i
The Alaka'i Swanp on Kaua'i has been dedicated as
a Natural Area Reserve, If we are to maximize the

chances of survival of the endangered species found
there, we need %o ensure that alien species are not
introduced and that the numbers of pigs are reduced and
goats eliminated from the area. In additlon, we
strongly recommend that alien species on the edge of
the reserve (e.g. Rubus argutus and Passiflora mollis-
sima) be controlled and that other alien plant species
be prevented from becoming established.

In concluding, we wish to emphasize that many of
the management actions we have recommended are depen-
dent upon the cooperation of landowners. It is criti-
cal that we work with private, as well as public, land-
owners and consider their needs in attempts to mailntain
nearly native ecosystems, This strategy should reduce
the chances for further extinctions and reduce the
d:ctine of common specles to threatened or endangered
etatus.
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