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ABSTRACT

Pterodroma phaeopygia sandwichensis is a stout, medium-sized

petrel with light underparts and, except for a white forehead,
dark upperparts. It was first described in 1884. Exhaustive

search uncovered some 192 observations, <collection records,
reports and related statements on relative abundance and geo-
graphical distribution from 1862 to 1978. All data are arranged
in geographical and chronological order and systematically ana-
lyzed, Distribution at-sea and outside expected range (extra-
limital) are given. Numbers of island records are shown by U. S.
Geological Survey quadrangle. References and names of observers
are cited. Completeness of data, erroneous and doubtful records
are addressed. Findings are summarized., Substantial colonies
once known on Kaua'i, Moloka'i, Lana'i, and Hawai'i were found to
have disappeared. It is concluded that the 1long-term natural

survival of P. p. sandwichensis depends essentially upon main-

taining the vitality of the largest remaining subpopulation, that

within Haleakala National Park {on Maui).
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2. Pterodroma phaeopygia sandwichensis
'Ua'u or Hawailan Dark-rumped Petrel
(a subspecies of Dark-rumped Petrel)

The 'Ua'u or Hawaiian Dark-rumped Petrel (Pterodroma phaeo-
Eﬁgia sandwichensis) is one of two subspecies; the other, P. p.
aeo la, breeds exclusively in the Galapagos Islands. King
(1967) and Berger (1972) give general descriptive accounts of the
'Ua'u, describing it as a large, 1l6-inch 1long, stout gadfly
petrel with dark grey upperparts, including nape and rump, white
underparts, and short wedge-shaped tail. The 'Ua'u may be
distinguished most easily from the 'A'o (Puffinus puffinus
newelli)--the only other similar inland breeding species--by 1its
‘white, rather than black forehead. Like the 'A'o, the 'Ua'u
flies over land only at night, nesting from May to October in
burrows in the mountains, sometimes many miles from the sea.
Kjargaard (1978) provides a detailed historical summary of the
'Ua'u within Haleakala National Park on Maui, the largest popula-
tion now extant. An account of the breeding biology of P. p.
phaeopygia in the Galapagos is given by Harris (1970). A compre-
henslve biological investigation of the 'Ua‘'u has yet to be con-
ducted. Most of a total of 72 specimens located in a recent
world-wide survey of museums were found in the Los Angeles County
Museum (25), Bernice P. Bishop Museum (24), and American Museum
of Natural History (8) (Banko 1978 ms.).

OBSERVATIONS, REPORTS, AND SPECIMEN RECORDS

Drawing conclusions from a large volume of historical infor-
mation on relative abundance and distribution of 'Ua'u required
that data be geographically arranged and chronologically ordered
in a systematic fashion, as outlined in the 1Introduction to
Part I (CPSU/UH Avian History Report 4), Records presented in
Appendix I satisfy criteria necessary for basic documentation
and comparative analysis.

In the following descriptive account, sources of published
information are cited by author and year in the usual style.
One, two, or three digit numbers in parentheses refer to specific
records in Appendix I. Sources of published and unpublished

information 1listed 1in Appendix I may be traced to complete ref-
erences in the bibliography.

Early Records (1875-ca.l1917):

Perkins (1903) seems to have been the only observer to com-
ment on the relative abundance and distribution of 'Ua'u in the
early days. He called this bird "common in many parts of the



islands, nesting in the high mountains, where it forms large
colonies," also noting that "the young were formerly killed in
great numbers by the natives" for food (1).

Kaua'i

The 'Ua'u was described by R. Ridgway (in Baird et al. 1884)
from one of two specimens collected by V. Knudsen on Kaua'i (4).
Knudsen obtained another specimen from an unspecified locality,
presumably on Kaua'i, about 1886 (Banko 1978 ms.) (5). Munro
(1941) tells of F. Gay and W. Deverill finding eggs on Kaua'i in
April and May (6, 8), and of himself taking specimens and ob-
serving 'Ua'u flying up over the ridges towards the mountains
near Kakapua, in 1895 (13).

Moloka'i

Except for information which may yet be retained in memories
of old residents, virtually all we know today of 'Ua'u on
Moloka'i was noted by Bryan (1908, 1914) during a series of
visits there in 1907 and 1914. During one or the other of these
trips, Bryan recorded specimens collected, colonies present, or
individuals heard at Pelekunu (16, 18-22), Oloku'i (17, 25-28),
Wailau (23, 24, 29), Moanui (32), and Halawa (31). 1In a 1974
letter to me, N. Pekelo confirmed the former existence of ‘'Ua'u
at Halawa and added Makukooniki (islet) to the localities re-
ported to be frequented by 'Ua'u in early days (30).

Lana'i

The sole information on 'Ua'u breeding colonies on L3na'i in
early times was passed along by Munro (1941, ca. 1960 ms.) who
told of specimens collected and birds known by Henry Gibson, pre-
sumably before 1911 when Munro began residing there, in the fol-
lowing localities: north end of the mountain and in the dry
forest at the northwest end of the island (34); Kanepu'u forest,
on ridges at the head of Maunalei, and above Waiapaa (35).

Maui

Knowledge of breeding localities of 'Ua'u before 1901 on
Maui are limited to an account by Finsch (1880) of finding a few
0ld holes and an old dried up white egg on the way from Olinda to
the summit of Haleakala in 1879 (44), and information passed
along by C. Thompson and Harry Gibson (probably same person as
Henry Gibson) to J. S. Medeiros of recollections of 'Ua'u being
taken from burrows (for food) in the Polipoli area in 1900 and
along the rim of Haleakala Crater from 1905 to 1910 (45, 46).



Hawai'i

The earliest mention of 'Ua'u on the island of Hawai'il seems
to be that of Lyons (1875) who, 100 years ago, stated that the
sole privilege of capturing 'Ua'u belonged to landowners, in
Hamdkua in this case (154). Richardson - and Woodside (1954),
N. Santos, Shallenberger (1977), McCoy and Gould (1977) found
bones of 'Ua'u in lava caves on middens of ancient Hawaiians at
widely spaced locations on Mauna Loa, Mauna Kea, and Hualalai,
many miles from breeding grounds known today, providing evidence
of the extensive populations which may once have existed during
the historic period (106, 159, 159a, 172, 173).

Early day records and reports of 'Ua'u on Hawai'ili are more
numerous than from any other island. Wilson and Evans (1894)
obtained downy young of the 'Ua'u from a native Hawaiian at
Kilauea in 1887 and was told that a considerable number nested in
holes in the vicinity, particularly on the slopes of Mauna Loa
(130). Munro (1941) passed the carcass of an 'Ua'u lying on the
trail at ca. 4500 feet elevation in the land of HOnaunau, Kona,
on 16 November 1891 (107). Henshaw (1902) secured an 'Ua'u spec-
imen from M. Newell which had been found washed up on the beach
at Hilo on 20 November 1890 (175). Henshaw was told by native
Hawaiians in the 1894 to 1902 period that 'Ua'u formerly nested
in great numbers in the 1lava between Mauna Loa and Mauna Kea
(174) and that they were common on a fishing ground some 5 to 10
miles off windward Hawai'i (179). Though H. C. Shipman, a resi-
dent of the Hilo area since 1892, had never seen 'Ua'u himself,
he recalled as a lad his mother telling him of native Hawaiians
claiming different caves or nesting areas, presumably in the
mountains, for capturing vyoung for food (177). W. H. Meinecke
accurately imitated the call of an 'Ua'u which he said repre-
sented a bird he heard occasionally at night as a boy near his
home in Wai'chinu before the turn of the «century, the species
that older residents reported to him as nesting in numbers at
nearby Pali Puaao before destruction of the area in the great
earthquake of 1868 (123).

Later Records (ca.l1917-1978):

Munro (1941, 1944), well aware of the history of 'Ua'u dis-
appearance in the islands, stated nearly 40 years ago that this
bird was in danger of extinction.

Kaua'i

There seems to be only one positive record of 'Ua'u on the
island of Kaua'i since those of the 1890's, a specimen picked up
by T. C. Telfer on 8 December 1968 at the beach near Kapa'a and
confirmed by J. L. Sincock (12).



L3ana'il

On Lana'i, G. C. Munro found remains of 'Ua'u at Kaiholena
Gulch and Ha'alelepa'akai in 1926 (36-38). S. L. Montgomery and
R. J. Shallenberger recovered an 'Ua'u which landed near their
lantern on the night of 26 October 1973 above Kaiholena (Shallen-
berger 1974) (39), and Hirai (1978) heard night-calling birds at
Kumoa Gulch and between Pu'u Kilea and Ha'alelepa'akal Puhielelu
Ridge during June and July 1976 (40-42).

Maui

Reports of 'Ua'u on Maui, all originating from Haleakala
National Park, began in the 1930's. Crater-wide surveys ini-
tiated in the late 1960's suggest that this population has been
the largest known to the present time. Kjargaard (1978) reported
that T. Rodrigues, Jr., and CCC personnel heard petrels in Hale-
akala Crater in the 1930's which hindsight now indicates were
probably those of 'Ua'u (47), and that <calls continued to be
noted by C. McCall, Jr., and other NPS Rangers in the late 1940's
(48). Bonsey (1951) reported many night-calling petrels, no
doubt 'Ua'u, at Kapalaoca and Holua from 7 July to 11 September
1951 (49). Richardson and Woodside (1954) recorded numerous
'Ua'u from above HGlua Cabin, in the central crater area, above
Kapalaoa Cabin, and a live juvenile (no doubt a crashed Haleakala
youngster) obtained by J. S. Medeiros near Kahului (50-55).
Scattered specimens were salvaged and night-calling birds heard
in Haleakala from 1957 to 1964 by Carpenter (195%9a, 1959b), L. N.
Huber, W. V, Ward, W. B, King; and by Park biologists G. C.
Ruhle, Dunmire (1961), and other NPS personnel (56-72).

Systematic searching for 'Ua'u nest burrows was begun in
1965 to 1966 by J. W. Larson who located 15 holes and estimated
100 pairs of 'Ua'u nesting in the Kapalaoa area and 300 pairs at
Leleiwi and Kalahaku (cliffs) (74, 75). Night-listening and day-
time burrow searches since 1967 by J. Kunioki, W. B. King,
K. Buxbaum (1973), and J. I. Kjargaard gradually increased esti-
mates of 'Ua'u breeding in Haleakala Crater. The estimate of

16002500, including Jjuveniles, by Kjargaard (1978) is the last
and highest (76-91).

The first disabled 'Ua'u on Maui was reported by Richardson
and Woodside (1954), as previously noted (50). In 1976 two
crashed adults in the L3ahain3d area and six fallen juveniles in
Wailuku and Kahului were found (93-100). Inquiry would no doubt
reveal that other 'Ua'u have been salvaged on Maui in recent
years.



Hawai'i

No information was found in the literature or field notes
indicating that 'Ua'u existed on the flanks of Kohala, Hualalai,
or North Kona slopes of Mauna Loa during the historical period,
1778 to 1978 (101-104, 108, 109). The remains of a single bird
reported by Munro (1944) lying on a trail at 4500 feet -elevation
in HOnaunau in 1891 remains the sole evidence of 'Ua'u presence

along Mauna Loa's lower South Kona slopes, as previously noted
(107).

On the Ka'U flank of Mauna Loa small numbers of 'Ua'u have
been found at widely scattered locations. I began systematic
searching of the Southwest Rift of Mauna Loa in 1968 and turned
up persistent night-calling in three locations: on a 5536 feet
elevation unnamed volcanic complex 0.75 mile southeast of Pu'u
Ohohia (108); on Pu'u Keokeo at 6875 feet elevation 2.75 miles
uprift (119); and on a volcanic complex about 1.5 miles down the
Southwest Rift from Pu'u Keokeo (120). However, nest burrow(s)
were discovered at only two sites characterized by persistent
night-calling (108, 119). Listening at other locations along the
Southwest Rift of Mauna Loa at night resulted in hearing 1little
or no calling (113-118, 121-122).

_The possibility that 'Ua'u once nested at Pali Puaao near
Wai'ohinu, Ka'u, developed during an interview I had with W. H.
Meinecke. Although residents of Wai'ohinu who are now deceased
had traditionally credited Pali Puaao (cliff of the 'A'o) with
being a breeding ground of 'A'o (Puffinus puffinus newelli),
Meinecke accurately 1imitated the night-calling of 'Ua'u when
describing the sound he heard near his <c¢hildhood home 1in
Wai'ohinu in the 1890's. Meinecke was unfamiliar with the phys-
ical appearance of either the 'A'o or 'Ua'u. It is therefore
possible that it was the 'Ua'u that nested at Pali Puaao, or that

both species nested there. The historical record 1is thus con-
fused (123).

Records of 'Ua'u on the windward slopes of Mauna Loa are
confined to Hawaii Volcanoes National Park and vicinity. 'Ua'u
were not detected by P. C. and/or W. E. Banko at the summit
crater of Mauna Loa, nor at Pu'u'ula'ula along the summit trail
on the Northeast Rift at 10,000 feet elevation; however, feathers
and bones have recently been found and presence revealed along
the Mauna Loa summit trail at ca. 8000 feet elevation by C. Corn
(S. Conant, pers. comm.); M. Fontes, and K. Nishimoto; and
P. Conant, and S. Nagata (S. Conant, pers. comm.) (125-129). Al-
though native Hawaiians supplied S. B. Wilson with downy young at
Kllauea in 1887, and indicated that 'Ua'u nested in considerable
numbers in the vicinity, and more particularly on the slopes of
Mauna Loa (130), reconnaissance in the Kilauea area by W. B.
King, Morrison (1967) (Hatch 1967), and me, turned up mostly
negative results (135-137, 139, 146). While I heard a few «calls
on 7 September 1972 at Makaopuhi Crater, and P. H. Baldwin



(Banko, pers. comm.) thought it possible a relict population
there may have been previously overlooked, no calls were heard
under poor listening conditions on 6 August 1978 (147, 148, 150).
The possibility of 'Ua'u breeding at Makaopuhi therefore pre-
sently lacks confirmation.

There is ample evidence that 'Ua'u frequent the KIlauea
area, mostly 1in November, although one record each exists for
May, October, and December., During the 31 year period 1948 to
1978, some 10 disabled birds, many recently fledged, have been
reported or recovered (J. H. Hansen; D. Forbes; van Riper 1III
(1978 ms.]; Baldwin & Hubbard [1949]; D. W. Peterson; S. Lin-
derer; J. P. Lockwood) mostly as a result of crashes around the
well-lighted vVolcano House and Kilauea Military Camp (131, 132,
140, 142-145), but also at the USGS Volcano Observatory (141),
near erupting Mauna Ulu (149), and along the Belt Highway near
the 47 milepost about 7 miles southwest of the ©Park boundary
(138). Reports of birds calling at night in the Kilauea area
have never been positively identified as those of 'Ua'u by per-
sons familiar with the vocalizations of this species, and at
least some reporting error has been acknowledged (133-137).
There 1is a possibility that some calling reported to be that of
'Ua'u may have been that of the White-tailed Tropicbird (Phaethon
lepturus dorotheae) which I have heard vocalize in flocks on
stormy nights from March to May in the Kilauea area, at least
before the 5 November 1967 to 13 July 1968 eruption of Hale-
ma'uma'u when the population which lived on the crater walls was
much greater.

On the northeast flank of Mauna Loa, outside Hawaii Vol-
canoes National Park, one disabled 'Ua'u found near the Kilani
Project, 5500 feet elevation, was salvaged as a specimen by an
unknown party on 28 November 1954 (Banko 1978 ms.) (112). J. P.
Lockwood heard persistent night-calling at an unnamed 7996 feet
elevation volcanic cone on 28 July 1976 (110).

In addition to previously mentioned archaeological evidence
of 'Ua'u populations once-resident on Mauna Kea, reported by
Richardson and Woodside (1954) (159), and McCoy and Gould (1977)
(159a), there are a number of observations indicating that rem-
nant groups have persisted until recently. Richardson and Wood-
side also reported a dead carcass found near Kanakaleonui on the
east slope of Mauna Kea; five fresh burrows located at 8800 feet
elevation near Pu'u Kole on the southeast slope; remains of three
'Ua'u picked up by H. Fergerstrom at over 9000 feet -elevation
(above Pu'u Kole); and discovery of feathers and part of a beak
at ca. 10,000 feet elevation on the south flank (155, 158).
Walker (1962) heard one calling near Kaluamakani Cabin (151). A
few years later, in 1968, I picked up an old 'Ua'u wing at the
State Division of Forestry cabin below Kanakaleonui, and in 1969
identified a dried-up carcass brought to me by N. Santos as that
of an 'Ua'u (167). In 1969 I queried construction foreman
N. Crapo relative to possible night-calling heard or carcasses



encountered in Crapo's daily commuting from Hale POhaku to the
telescope construction site on the summit of Mauna Kea during
1968 and 1969, but he knew nothing of such a bird (163, 164).
During the 1968 and 1970 breeding seasons I carried out several
wide-ranging night 1listening surveys along jeep trails on the
upper east, northeast, north, northwest, and west slopes of Mauna
Kea, including particularly the Pu'u Kole and Kanakaleonui areas
(161, 162, 165, 166, 170, 171). A single rush of wings and a few
calls heard at 1935, 1942, 1950, and 2015 hours on 2 June 1970

near Kanakaleonui were the only positive results obtained during
five nights of work (168, 169).

Distribution At Sea

Other than the Henshaw (1902) report that native Hawaiians
in the 1890's observed 'Ua'u to be common on a fishing ground
some 5 to 10 miles offshore windward Hawai'i (179), 1little of
substance was recorded of the pelagic distribution of the 'Ua'u
until the Smithsonian Institution conducted the Pacific Ocean
Biological Survey Program in the middle and late 1960's. Trained
biologists in this program recorded distribution and relative
abundance of all species of sea birds during 3561 hours of obser-
vation on 15 cruises along a predetermined replicated sampling
track of 34,384 miles 1in the general vicinity of the Hawaiian
Islands. From information collected on these <cruises, King
(1970), who reported results of the work, concluded that 'Ua'u
were widespread over the 500,000 sgquare mile study area and
doubtlessly ranged beyond survey parameters in all directions.
Individuals were identified as far north as 42°N and as far south
as 5°N latitude; as far east as 148°W and as far west as 158°W
longitude (181-184). One density center was found in the north-
west corner of the study area, near latitude 25°N, longitude
157°wW (180). 'Ua'u were also seen by R. S. Crossin in early
morning hours in company with 'A'o (Puffinus puffinus newelli)
near the island of Kaua'i (King, pers. comm.), and there were
many instances recorded of 'Ua'u flying directly toward or away
from Kaua'i (185,186).

S. Tokumine, skipper of the fishing boat Kaimamala out of
Hilo, reported to me that 'Ua'u were present in Hawaiian waters
(from South Point, island of Hawai'i to French Frigate Shoals,
Northwestern Hawaiian 1Islands) from May to October, and were
absent from about November to April (187).

Extra~-limital

There seems to be only one 'Ua'u of record that has been
collected on an island outside the Hawaiian Islands. A specimen
from the Molucca Islands in the Southwest Pacific suggested to
King (1967) the possibility of a migration to the Western Pacific
during the non-breeding season (188).

\



COMPLETENESS OF DATA, ERRONEOUS AND DOUBTFUL RECORDS

The foregoing records on relative abundance and geographical
distribution of 'Ua'u are believed essentially complete for the
sources examined, from 1884 until the contemporary period.

Attention is drawn to several erroneous or doubtful records.
Henshaw (1902), lacking specimens, felt "reasonably sure" that
night-calling birds which 1invaded Hilo on stormy nights during
the fall and winter months were 'Ua'u (176). Baldwin (1946,
1952) expressed a more recent similar belief (178), and passed
along a report of Mr. Nakamura that he saw a small flock near
Malamakl (Puna District) (178, 124). Passage of time and lack of

corroborating reports or other evidence tend to cast doubt on the
validity of these records.

Morrison (1967) corrected his mistaken impression of hearing
'Ua'u in the vicinity of the Volcano House (136, 137). There
seems sufficient negative evidence from other surveys (135, 139),
and lack of a single positively identified 'Ua'u heard at Kilauea
over the years by me or others to discount the wvalidity of
Dunmire's (1960) and Eisenmann's (1961) reports also.

Munro (1941) reported that he found five ©pairs of 'Ua'u
wings on Lana'i on 11 September 1896, but gave the year as 1926
in an unpublished manuscript (33, 20). The wings, clearly
labeled 11 September 1926, are 1in the Bernice Pauahi Bishop
Museum, Honolulu, establishing 1926 rather than 1896 as the
actual year of collection.

The report of Warner (1968), of sea birds grounded along the
windward beaches of Kaua'i during the summers of 1960 and 1961,
confused the identity of 'A'o (Puffinus puffinus newelli) with
that of 'Ua'u (R. E. Warner, pers. comm.). Circumstantial evi-
dence and lack of further similar incidents involving 'Ua'u on
Kaua'il supports Warner's subsequent belief that the birds seen
both years were 'A'o, not 'Ua'u as stated.

CHRONOLOGICAL DISTRIBUTION OF RECORDS

Of the 192 existing 'Ua'u records, 187 were classified ac-
cording to decade of origin and compiled in Table 1. The numbers
in the table exhibit the initial observations following descrip-
tion of the species 1in the 1880's, the comparative absence of
reports from early 1900's through the 1930's, and steady buildup
of information from 1940's through the 1960's and 1970's.











































































































