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Status and conservation of shearwaters
of the North Pacific
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Abstract

Of the shearwaters that breed in the North Pacific,
the species in the most peril at present is Townsend's
Shearwater Puffinus auricularis. Feral cats and pigs pose a
threat on its breeding grounds, More information is needed
on its current status, and that of the Black-vented Shearwater
P. opisthomelas. most of whose nesting colonies have well-

established feral cat populations. Efforts are being made to
protect Newell's Shearwater P. newelii in the Hawaiian Islands.

The single greatest threat to migrant shearwaters in the North
Pacific is drift gitlnet fisheries, which kill hundreds of
thousands of birds annuatly,

Résu mé

De tous les puffins qui se reproduisent duns le Pacifique
Nord, le Puffin de Townsend Puffinus auricularis est 'espece
la plus menacée. Les chats et les pores retournés a |'état
sauvage détruisent ses licux de nidification. 1l faut recueillir
davantage d'information sur sa situation actuetle ¢t sur celle du
Puffin cul-noir P. opisthomelas, dont 1a plupart des colonies
comptent également des populations bien établies de chats
féraux. On s'efforce actueliement de protéger le Puffin de
Newell P. newelli dans les iles Hawat. La péche au filet
maillant dérivant provoque la mort de centaines de milliers
d’oiseaux chaque année et constitue la plus grande menace pour
:s puffins migrateurs gui séjournent dans les eaux du Pacifique

ord.

1. Introduction

Eleven species of shearwaters (Calonectris lewcomelas
and 10 Puffinus species) regularly occur in the North Pacific
Ocean, north of the equator. Of these, six specics breed on
islands north of the equator, and the other five are trans-

cquatorial migrants that breed in the southern hemisphere
during the austral summer. Audubon’s Shearwater P,
therminieri, a tropicat specics with a small fringe population
breeding on the Bonin Islands, Japan (slightly north of the
Tropic of Cancer), will not be considered here.

Despite their relative abundance, little is known about
the biology of shearwaters in the North Pacific. Most of the
published information on life histories is anecdotal and often
many decades old. Remote, rugged, and inaccessible islands are
the preferred breeding locales for many species. Consequently,
population estimates, where available, are frequently based only
on educated guesses. Within the last 20 years, however, the

level of effort expended on pelagic studies of many scabirds.
including shearwaters, has increased dramaticaliy, vickting
many new facts on behaviour. habitat selection, migratory
routes and timing, feeding habits. and mortality.

in this puper we discuss the general biology and status
of cach of the shearwiiter species occurring in the North Pacilic,
consider threats and hazards both on fand and at sea. and ofter
recommendattons Yor future stidy and conservation efforts,

2. Species gecounts

2.1 Calonectris leucomelus Streaked Sheawater

This species breeds in the far-western Pacific at many
loeations from the Ryukyu and Bonin istands nonth to Qingdae
Island in the Yellow Sea. islands off northersy Horsha, Japan
(Melville T984: Hasegawa 19845, and has pested op Karamizin
Island in the tormer USSR, (Latvinenko 19761, Detal on its
breeding biology at Soviet and Japianese velonies are provided
by Yoshida (1962, 1981, Okamote (1972), Litvinenho (1976,
and Tan (1977). The breeding season extends Hrom Februany 10
November, and most eggs are faid in May and June. The hirdy
nest in Jarge, dense colonies in forested areas. Atter breeding,
the birds disperse south to the East and South Changy wcas, the
Philippine Sea, and as far ~outh as Borneo and New Guinea
(Shuntov 1972). A few are regulardy seen i winter off the northi
and cast coasts of Austrabia i Blakees of al. 1984 Marchant and
Higgens 1990), | | |

Streaked Shearwaiers are abundant within their range,
The total population is perhaps 4-5 million individuais.
Although there 1s no-apparent cause for voncern for the overall
well-being of the species, “large numbers™ of birds fusve been
incidentally caught in fishing nets off Tarwan (Blackshaw
1978) and near Hong Kong (Melville 1984), Eggs and chicks
huve been sold in markets in Taiper (Blackshaw 1978 and
Hong Kong (D.S. Melville, pers. comunun.). We found no
information on mortality in Japancse nearshare gilinet fisheries,
but come incidentai take is likely. Mass acoidental deaths have
taken place in anchovy crawls oft Honshu, Japan (Nakamura
1974). Increased habitation of remote breeding islands by
transient fishermen (Okamoto 19821 presens potential theeats
warranting increased vigilance. | |

2.2, Puftinus creatopus Pink-footed Shearwater

This trans-equatorial migratory species breeds on |
Masaticrra and Santa Clara islands in the Juan Fernandez group,
Isla Mocha. and possibly a few other islands off southern Chile
(Johnson 1965). What little is known about iis breeding biology -
comes primarily from the notes of R.H. Beck (Bent 1922;
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. Murphy 1936) and D.S. Bullock (Murphy 1936; Johnson 1?65).
Birds return to the colonies in November and December, with

epgg-laying commencing in December and January. Fledging
" and departure from the islands apparently begin in March and
April. | | |
Birds disperse as far north as the Gulf of Alaska and
southem Bering Sea (American Ornithologists’ Union 1983).
However. Vermeer et al. (1987) suggest that the west coast of
British Columbia represents the northern limit of where they
regularly occur. The species is essentially restricied to the
eactern Pacific (Harrison [983: Pitman 1986). Peak numbers
oceur in the North Pacific from July to October. |

There wre no populition estimates, but the species is said

to oceur in “large numbers™ on the breeding grounds (Schlatter

19841, and i~ certainly tairly common in migratton. On the Juan
- Fernander Islands the species is reportedly declining due to the
destructive activities of coatimundis Nasua narica, feral cats,
rabhits, dnd goats. No significant fishery-related mortatity has
been reparted tor Pink-footed Shearwaters.

2.3 Pulfines carneipes Flesh-tooted Shearwater

Brecding cotonies are found on istands ofl the south
coast of western Austrahia, on Lord Howe Island (van Tets and
CFullagar VIS and on istands off the coast of New Zealand's
North [stand (Robertson and Beil 1984). In addition, 20-30
pairs breed on Sant Paat Istand in the south-central Indian
-~ Oeean (Segonzac 1970y,

~ Infermation on the biology of the species is provided by

Warham ¢ 1958 and Serventy et al. (1971). Birds return to the
colonies in Jate September, eggs are laid in November and
December, and tledging occurs in April and May. This species
Is abso @ trians-cquatorral smgrant, with most of the population
helreved to winter i the westermn Pacific Ocean or Indian
Ocean. The migratory route 18 poorly known, but some birds
move aiong the west coast of the Americas (Murphy 1936;
Amernican Ormitholog:~oy” Uniton 1983; Pitman 1986), The size
of the western Australic popilation is unknown but is estimated
to be greater than 650 000 birds occupying at least 33 islands
(Blakers et al. 19¥4). Another 20 (00-40 000 pairs breed on
Lord Howe Island (Fullagar and Disney {981). The New
Zealand colonies contain S0 000100 000 pairs (Robertson and
Bell 1984). . |
There is some concern over the destruction of lowland
forests on Lord ' Howe Island, and the resultant reduction of
breeding habitat (Robertson and Bell 1984). Introduced
- predators are also a problem on some istands, but some
remedial eftorts are under way (van Tets and Fullagar 1984).
This spectes is a deep diver (Murphy 1936; Serventy et al.
1971) and as such is more vulnerable to fishing operations
(Robertson and Bell 1984). In addition. some birds may still be
taken from burrows for food. At present. none of these actors
secms o present a senious or substantial threat to the species.

2.4. - Puffinus pacificus Wedge-tailed Shearwater

This species is by far the most abundant and widespread
" breeding shearwater in the tropical Pacific and Indian oceans
(Marchant and Higgens 1990; Warham 1990), Specific colony
locations inciude Isla San Benedicto in Los Islas Revillagigedo,
Mexico (at most a few thousand pairs; Pitman, unpubl. data),
the Hawaiian Islands (ca. 575 000 pairs; Fefer et al. 1984,
Harrison et al. 1984), Johnston Atoll (3000 birds: Amerson and
Shelton 1976), Christmas Island (6000 birds; King 1974),
Phoenix Islands (10 000 birds; King 1974), Taongi, Marshall
[siands (12 000+ birds: King 1974), the Bonin Islands, Iwo and

Marcus islands, Japan (breeds in “large numbers”; Hasegawa
1984), In Australia it breeds at numerous sites along both the
west and east coasts, especially in the areas of Queensland and
New South Wales (see van Tets and Fullagar 1984), with major
colonies at North West Island (724 560 birds; Domm and
Messersmith 1990), Heron Island (16 000 birds; Ogden 1979),
Masthead Island (10 000+ birds; Jahnke 1977}, Norfolk Island
(*several hundred thousand birds”; Tarburton 1981), and Lord

Howe Island (60 000; Fullagar et al, 1974), Other known
breeding locations without estimates of numbers include
Pitcairn, Gambier, Marquesas, Australs, Tonga and Niue,

Fiji, and New Caledonia (sec Garnett {984). Wedge-tailed
Shearwaters are also present on Jarvis and Howland islands in

small numbers (Kirkpatrick and Rauzon 1986).
Breeding occurs mainiy on low islands, where the

species is primarily a burrow nester. Northern subtropical
populations breed from April to November and southern
subtropical populations breed from October to May (King
1974). Little 1s known about migratory movements, Rogers
(1975) showed that birds departed waters off southeast
Australia during the austral winter and returned in the spring
l0 breed. Many banded birds from this population have been
recovered in the Philippines, indicating that some individuals
migrate to other arcas. Pitman (1986) recorded large numbers

of white morph Wedge-tailed Shearwaters in the far-castern

Pacific that presumably originated from central Pacific colonies.
The only coleny in the eastern Pacific (San Benedicto Island,
see above) ts small and comprises predotninantly dark morphs
(Jehl and Parkes 1982).

Wedge-tatled Shearwaters occupy relatively productive
tropical waters, where they are often dominant.in mixed-species
tlocks associated with foraging tunas and dolphins (Murphy and
Ikehara 1955; King 1970; Au and Pitman 1986).

Although Wedge-tailed Shearwaters continue to be
widespread and abundant in the tropics, it is likely that gillnet
fisheries will result in some mortality. There have been some
localized threats to individual breeding colonies where habitats
have been altered or predators introduced (e.g., Johnston Atol),
Amerson and Shelton 1976; Jarvis Island, Rauzon 1985;
Howland Island, Kirkpatrick and Rauzon 1986; Midway Island.
Woodby 1988; Mariana Islands, Reichel 1991). Studies al
Heron Island, Australia (Hill and Rosier 1989), suggest that
well-managed development can, in some cases, be compatible
with breeding colonics, However, it seems unlikely that rats can
be kept off human-occupied islands indefinitely.

2.5.  Puffinus bulleri Buller’s (New Zealand) Shearwater
This subtropical, trans-equatorial migratory species is

known to breed only on the Poor Knights Islands, off North

Island, New Zealand. The total population is estimated at

2.5 million birds (Harper 1983), According to Harper (1983),

birds arrive at the nesting islands in mid-September, refurbish

- burrows, and then leave for a 30-day pre-laying “honeymoon”

at the end of October. They return to lay eggs at the end of
November. The egg is incubated for approximately 51 days.
Hatching occurs in mid-January and most fledglings leave the
Islands in early May. The majority of nests are in excavated
burrows or in caverns under rocks.

By June, most of the birds have left New Zealand waters
and travelled north to summer in the North Pacific (Jenkins
1988). Northward migration appears to be mainly through the
westem Pacific, as only smail numbers have been observed
migrating through the tropics in the central Pacific (Gould
1971, Cheshire 1974: Jenkins 1986). Only stragglers occur in
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the eastern Pacific (Pitman 1986), Migrants travel qguickly
through the tropics, but will temporarily join feeding flocks
they encounter along the way (Gould 1971; Pitman, unpub!.
data).

Significant numbers of Buller's Shearwaters arrive in
the North Pacitic in June. During July and August they move
increasingly northwards and castwards as far as the Gulf of
Alaska (Wah! 1985), By September most of the breeding birds
have once again departed for New Zealand. A large build-up off
the North American west coast during September and October
probably comprises mainly lingering prebreeders taking
advantage of abundant food resources (Wahl 1985; Briggs et ul.
1987). By November most of these have moved south also. and
only occasional stragglers are reported in the North Pacific
during the winter,

Buller's Shearwaters have increased dramatically since
the turn of the century after introduced pigs were eliminated
from one of the major nesting colonies, Harper (1983) stated
that the population at Aorangi Island increased from 100 pairs
in 1938 to about 200 000 pairs in 1981. This increase is
apparently responsible for a widening distribution reported in
recent years in New Zealand waters (Jenkins 1988) und the
North Pacitic (Guzman and Myres 1983; Wahl 1985). Being
tess inclined to dive makes this species less vulnerable to gillnet
entanglement than other species of shearwaters.

2.6.  Puffinus griseus Sooty Shearwater

This species breeds in large numbers on both sides of
the South Pacific, with large colonies on islands around New
Zealand and off southern Chile. South American colonies in the
Pacific include Chiloe Island (Marin 1984), Guafo Island (min.
2001000 birds; Clark et al. 1984a), Guamblin Istand (Clark et al.
1984b), and islands around Cape Horm (Murphy 1936; Johnson
1963). New Zealand hosts numerous large colonies (Robertson
and Bell 1984), including the immense Snares Islands
population (2 750 000 puirs: Warham and Wilson 1982).
Nesting also occurs on Macquarie Island (1770 pairs; Brothers
1984). Relatively small numbers breed oft Australia (Lane and
White 1983), the largest colony being 1000 pairs on Tasman
[sland, Tasmania (Brothers 1979),

The following phenology is from Wacham et al. (1982)
and pertains to breeding in New Zealund, but, as pointed out by
the authors, appears to apply with slight differences to all the
known populations. Birds arrive at the colony in carly
September and eggs are laid in mid-November. After an
incubation period of 53 days, chicks hatch in mid-January.
Adults raise the chicks until the third week of April and then
depart. Most of the chicks depart between tlie last week of April
and the first week in May,

At the end of the breeding season birds migrate to
northern oceans for the boreal summer. The majority of birds
that migrate to the North Pacific seem to make a clockwise
circumnavigation, moving north past Japan in the spring,
crossing south of the Aleutian Islands in summer, and then
proceeding south along the west coast of the Americas during
the fall (Murphy 1936), However, much still remains to be
learned about this species’ movement patterns (Briggs and Chu
1986). For example, flocks containing as many as 90 000 birds
have been observed along the west coast of British Columbia in

carly May (Vermeer and Rankin 1984a).
There seems to be no immediate serious threat o birds

it breeding colonies in New Zealand. Efforts are being made 1o
eliminate introduced predators from many of the important
seabird islands (Robertson and Bell 1984; Veitch 1985).

Considerably less is known. however, about the status, or even
distribution, of colonies off southern Chile. S

The major hazard: for birds at sea in the North Picific it
this writing is probably incidental 1ake by gillnet fishing.
Relatively few Sooly Shearwuters were killed by dnft gill nets
in the high-seas Japanese salmon mothership fishery during
I9B 11984, presumably becatise the fishery operated north of
the main migratory route for this species Uones and DeGanpe
1988). DeGange et al. (1985) estimated that Sooty Shearwaters
constituted only 0.3% of the total incidental bird kili in that
fishery between 1981 and 1984, However, the prelunmary
information on the North Pucitic dnifi gillmet fishery for squad.
which operates at a lower latizude. saggests Sooty Shearw aters
may currently sustain fosses of up to 400 000 indiy iduals
annually (Giernes et al. 1990). There is alw very htthe specifie
information avatlabie on incidental hearwater mortality
gillnet fisheries off Califorma (Hermck and Hanan 19%8) where
the species numbers in the mithons ar times and s often the
most abundant seabird species present durng the summer
months (Briggs et al. 19871 A cooperative oberver program
operated hy the National Manine Fisheries Service amd |
California Departnient of Fish and Game began i spring 1990,
and observers placed on gilinet boats has e been collectmg dati
on seabird mortulity during fishing operations., |

2.7, Puftinus tenuirostris Short-tiaded Shearw ater

The Short-tarled Shearwater breeds only i Tastmana
and on islands oft southeast Australin, Shira of al CTORS and
references thereim estiumaned 114 mudbion burrows trom
167 colonies in Fasmania, 145 nuthon burrow < i Victors, |
1. £ 8.5 million burrows in South Australia, 25700 breeding
pairs i New South Wales, and 230 Buaivows i Western
Australia. The total world populaiton s roughly 28 mution
birds. | . S
According to Serventy (1967, birds st armn e on the
breeding islands the Tast week i Seplentber and for the poyg
four weeks they prepare ther burrow s, ANer o two week
pre-laying exodus, most ege-lav g ocvura i the Last wevk of
November. Males and females share mcubation dities i shifts
of 10-16 davs, The single epepe hatchies m about 33 dave and the
chicks depart from msd- Apal to the birst week i Mav ., altes
spending about 94 days in the hurrow ISkt ot il JUKS)

The trans-equatorial migration of this species Apparently
takes it north through the far-western Pacihic past Japan o,
RN wintering (austrahy grounds otf the Aleutan Kands and i
the Bering Sea. The return nugration, i August ang September,
18 thought to take place prinurily through the contral Pacite
(Lindsey TV86; Pitman 1986; Warham 1090, -

Populations at managed breeding Colonies appear stuble
despite the annual combined commercial and noncommere il
harvest of an estimated 700 006 chicks (Skiraof al. 1985, Skira
L9873, Substantial numbers of Short-taited Shearwaters pensi
ciach year in high-seas dnft gillnes fishenes wmthe North Pag i
Occan (King 1984; DeGange et al 1985 Atkins and Heneman
[987. Jones and DeGange 198X Glernes etal. 1990y The
incidentat kill is in the hundreds of thousands of bieds ansually
and undoubtedly millions have perished since the fisheres.
began. Although the species is apparetitly <hll abundant, the
combined eftects of incidental kill. harvesting, and nataral
mortalily could eventually decimate and seopardize the specivs.

2.8, Puttinus nativitatis Christmas (Island) Shearwater

Confined to the Pacific Ocean, thes little -known species
breeds at Easter Island (Johnson et al. 1970). Oeno, Ducie, and
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| likely Henderson islands, the Pitcairn group (Williams 1960;
" Schubel and Stcadman 1989), Gambier (Thibault 19?3), the‘
* Tuamotus and Austral group (Holyoak 1973). Taongi Atoll in

the Marshal! [slands (Amerson 1969), the Marquesas (King
1967). Johnston Atoll. and the Hawatian [slands (Harrison et al.
1984); it apparently formerly bred on Wake, Marcus, and the
Bonin islands (King 1967). |

Information on population sizes is scant.. Ashmole and
Ashmole (1967) reported the Christmas [sland population to be
700 birds. making it the largest known colony. Harrison and
Jehi (1988) estimated 2500 pairs nesting at Sala y Gomez.
Chile. Fefer et al. (1984) reported a total of 2960 pairs nesting
i1 the northwest Hawatian Islands, and Amerson and Shelton
(19767 estimated 30 individuals on Johnston Atoll. The Easter
bstand population consisted of 80-100 pairs in 1968 (Johnson et
al. 1970). Comprehensive accurate data are tacking, but a world
nopulation on the order of & few tens of thousands seems likely.

Breeding is year-round on cquatorial Christmas Island
(Schireiber and Ashmole 19703, but seasonal tn the more
subtropical Hawatian Islands, where adults return to colonies 1n
March and Hedge most of their young by late September
Richardson 1937; Fefer et al. 1984). Nesting usually occurs in
tairhy open arcas, in rock crevicees or under vegetation
(Shallenberger 1984, Unlike most other species of Puffinus,
Chrstmas Shearwaters do not nest in burrows.

Open ocean waters are preterred by this species, and it s

uncommon but regutar throughowt the castern and central

tropacad Pacitic (King 19677 Pitman 1986). Although there is no
published information to suggest that populations undergo any
reeular migratons waithin the tropics, moderate numbers are
Sty present off the coasts of central and southern Mexico
and Central Amenca (Pitman, unpubl. data), more than
AN K trom the nearest hnown nesting colony, suggesting
regitdar movement. to that area,

There appee: to be no major threats to this species at
it Breeding colomes in Hawait were adversely atfected by
introduced rabbits, but seemed to recover when the rabbits

Cwere elimunated (Harmson et al, 1984). The Johnston Atoll
pepatation dechned from 40 1o 30 birds after the island was

occupred by the military and a paved airstrip was installed

cAmerson and Shelion 1976), There is concern Tor the small

Midway Isfand poputation (25-30 pairs: Fefer et al. 1984),
which is currently threatened by introduced black rats Rattus
ratties {Woudby TYRR).

29 Pulinus opisthomelas Black-vented Shearwater

The only documented breeding locales of this species
ate at Isly Guadalupe, 1sia Natividad, and Islas San Benito, all
olf the west coast of Baja California, Mexico (Everett 1988a).

- On dsta Natividag, the shearwaters burtow in the sandy soil

covermg most of the southeast portion of the island. The only
Ki.own active colonies at Isla Guadalupe are on'two olfshore

~ wlets, Isolete Negro and Isolote Afuera. Anthony (1900)

reported breeding on the main island of Guadalupe, but exact
lucunqnﬁ have never been determined. The introduction of cats
to the wland may have resulted in abandonment of these |

~breeding grounds. At Islas San Benito, nests have been foung

on all three islands. but nowhere in any large concentration. At
both Giuadalupe and the San Benitos, birds occupy natural holes
i the fava or crevices, or they burrow under large boulders,

- Based on the limited available information, breeding
colonies are occupied by mid-January and the peak of laying is
in carly April. By June many burrows have a chick. and
fledging occurs from late June through August (Everett 1988a).

- been extirpated from the island.

Black-vented Shearwaters primarily inhabit coastal
waters, up to 25 knv offshore. During the breeding season they
are uncommon in areas other thun the Pacific coast of Baja
California. When breeding is concluded many disperse to the
north and south. Typically, birds that head north move into the
Southern California Bight, from Point Conception to Islas Los
Coronados, During some years they are found as far north as
Monterey Bay, Stragglers have been recorded as far north as
British Columbia (Campbeli et al. 1990). South of Cabo San
L.ucas there are few data, and the situation is complicated
because of the occurrence of mixed flocks of P. opisthomelas/
auricularis (Jehl 1974, 1982). ._ o

The estimate of population size is speculative, based o
primarily on observations and counts of birds staging at dusk
near the breeding islands. The number of pairs is likely in the
following range: Isla Guadalupe 500-2500, Is!as San Benito
250-500, Isla Natividad 2500-5000. Feral cats ate established
on most of the breeding islands, and ull visitors to these
colonies have reported widespread destruction, Huge flocks
such as those reported at the turn of the century (Anthony 1896;

Grinnell 1897) are no longer seen. Gillnet fisheries have
cxpanded off the west coast of Baja California in recent years,
but the impacy of these operations (Atkins and Heneman 1987)
on the Black-vented Shearwater population is completely

- unknown.

2,10, Puffinus auricularis Townsend’s Shearwater

Isla Socorro and Isla Clarion in Las Islas Revillagigedo,
oft the west coast of Mexico, are the only known recent nesting
locales for this species, which aiso formerly bred on Isla San
Benedicto in the same group (Jehl 1982; Everett and Anderson
1991). Jeht (1982) most recently summarized the scant
available information on the biology of this endangered species.
The birds apparently return to the islands beginning in
mid-November. Laying probably begins in January, as large
young have been found in late April.

The pelagic range of this species is among the smallest
of any seabird, extending in a narrow band of subtropical water
between [ 1 and 23°N, from the Mexican mainland to about 400
nautical miles southwest of Ista Clarion (Pitman 1986).

There has been no census on either breeding istand, but
Jehl estimated 1000 pairs on Isla Socorro in 1981, The
population on Isla Clarion in 1986 was thought to be at best
slightly less (Everett, unpubl, data). A massive volcanic
eruption in 1952 eliminated the colony on Isla San Benedicto,
and the other breeding islands are suffering the effects of
introduced predators and herbivores. Pigs and rabbits were
introduced to Clarion in 1979 (Everett 1988b), and feral cats
have long been observed on Socotro (which is much larger than
Clarion) from sea level to the summit of this rugged volcanic
island, All visitors (including Pitman in 1988) report mass
destruction of shearwaters, feathers in scat, and similar signs of
decline. A visit to Clarion in May 1990 (Santae!la and Sada, in
press) raised the disturbing possibility that the species has now
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There is a modest program under way to rid Socorro of
cats, but this will be a difficult and perhaps impossible task
given the large size of the island and the mostly hostile terrain
(see Veitch 1985), Preserving the species on Clarion may be
more feasible, if remedial steps are undertaken soon (see
reco.mmendalinns below). Based on observations in May 1990
of blrds flying inland at dusk (Santaelia and Sada, in press), it is
possible the species may be recolonizing Isla San Benedicto,
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2.11,  Puftinus newelli Newell's Shearwater ) Oil spills alsa clearly present a threat to shearwaters.
pncc mmmﬂq on several of the Hawaiian Isiands, espectally those inhuhiling regions where shipiping or extraction -
Newell's Shearwater is now known to breed only on the island activitics are high, After the £xvvon Valde- spitl in Alaskan
of Kauai, Recent observations suggest that small colonies may waters in March 1989, many thousands of dead shearwaters
still exist on “lher_m“i" Hawaiian Islands (f[ﬂfl‘iﬁﬂﬂ 1990). were recovered, although the number of mortalities dicect)y
Although the species was thought to be extinet for many years, related to the spill is not clearly known (Piatt et al. 1990,
4 documented rccord' wils Ublill,l‘lﬂd in 1954 (Richardson 1955). hlgt.'ﬁlillﬂ of [ﬂllﬂit“- at sea s acongern for many S LN |
and by 1967 the nesting grounds were rediscovered (Sincock of scabirds (Furness and Monaghan 1987). with both norther, | '
and Swedberg 1969). King and Gould (1967) summarized and southerrchemisphere proceliartiforine being heavily |
historic infnnnu!inn on ”}E biology of the species. The breeding contaminated. The primary difficolty with ]1I:l\-}u‘n illj.!t.:‘hlll'l.ﬂ
. season extends from A}prll (o N(wr:-mhcr (Harrison 1990), after seems to be a reduction of gizsard and \omach citpacity, with
.+ which at least some of the population disperses to the north and possible resultant malnutrition or st ation (Conners and Sionth
- southeast (Pitman 1986), | OR2: Ryan 198%). This has not. however, been demonstratid 1
The most recent population estimate suggests that up to shearwaters, which apparently have the ability o regunmtate
6000 pairs inhabit Kauai (Harrison et al. 1984). The species’ undigestible items (e.g., squid beaks At Ihi~-'lnm~;i1i.n~:tw
decline has been blamed on predation by pigs. cats, mongooses. Ingestion does not appear 1o be 3 sigmiticant probicin tor
rats, and Barmn Owls Tyto alba. Fire has also destroyed some shearwaters, | |
colonies. Another significant problem has been coastal streel
tights, which attract and disorient fledglings on their first ftights 4. - Hazards for shearwaters on land
0 the ocean. The problem. most serious on moonless nights., |
has been somewhat mitigated by shielding upward radiation of Many seabirds, including shearw iters, cnvcounter
ighl and b}’ an intense sulvugu program to find and return problems resulting from habitat destruction and disturbanee
strianded birds to the sea. Over 20 00 birds have been assisted when they return to land 1o breed (Vermeer and Kankim 1983b.
in this manner (Reed ct al. 1985: Tefler et al. 1987: Reed 1987 This can resalt directly from human activitics or be o
Harrison 1990), comequence ot the introduction of alien animads, For species
In addition, cross-fostering with Wedge-tai'ed under consideration here, direct human disturbance has
Shearwaters has been attempted in order 1o encourage apparenitly been a factor in the declines of several tropieal
establishment of new colonies on oftshore islets free from colonies, Oceupation of remote slands hy the miliary,
terrestrial predation and light distraction (Byrd et al. 1984). espectilly where airstrips have beea mstabled. has proven
Results of this experiment, in terms of birds returning to the destructive to shearwaters (King 1073 Amerson and Shelton |
foster colonies to breed. are as yet unavailable. 1976: Rauzon T98S). Light attraction, discussed aboye. is
sertous problem for Newedl's Shearwater. Remaedial acton
3, Hazards for shearwaters at sea seems 1o be helping, and, fortunateds . this prohlem s undihely
Lo atfect most other shearwater species. The introduction of pigs
At present, the most serious threat to shearwaters at sea and rabbits to Isha Chanion cBs eredt FOSKh) has dramaticaliy
s undoubtedly incidental mortality in drift gillnet fisheries tered the sskand’s Tandscape. The sol destabslization and
(King 1984; DeGange et al. 1985: Atkins and Henemuan 1987). Crosion ciised by ther activines may destron the breediny
The species suftering the greatest tosses is apparently the grounds of Towmsend's Shearvsater, | -
Short-tailed Shearwater, whose high-latitude migration places it The most sertous problem facing shedarw aters on Land is
In regions heavily fished (Jones and DeCGange 198K, lis predation by mtroduced antmals. ’l'}h;-_;:uncnﬁ HBPACTS dre w el
pursuit-diving habits also enhance its susceptibility o documented (Moors and Athimson 1984 and need nof b
entanglement. Other diving species (e.g.. Wedge-tailed and rerterated here, Species i the ughest sk are those wath sl
Christmas shcurwulcrﬁ) are not s grcgnrium OF OCCUE N {reas pupululimtﬂ dand few colomes, Inaddibon, sireara aterns !“'H‘t'lfltllg |
of lower fishing effort, Although the Japanese high-seas salmon on high, thickly vegetated ssbands stand a more substanial
driftnet fishery has recently reduced its Kill, concern is fikelihood of depredation becasc prediatons e mere Likely (o
~escalating regarding the incidental take in the North Pacific hecome established in Jush areas with alternatis ¢ Jood sourees
T squid Ommastrephes bartrami fishery (King 1984), Preliminary available when shearwaters ire absent, Many of the spiecies
o results from a pilot observer program in this fishery are discussed here sutfer tromypredation, but fossnsend™s
| alarming, suggesting mortality i the hundreds of dliousands Tor . Shearwater, Newell's Shearwater, and possbdiy Blach-vented |
+ Sooty and Short-tailed shearwaters (Gjernes et al. 1O890). Al this Shearwater seem to be cxperiendmg senous population declhines
! wriling. an expanded observer program s undes way, and a call ds a resalt |
=, for ahan on all drift gillnet fishing has been made by the United
-t Nations, The Japanese have agreed to cease their driftoet nJ Recommendations
s fisheries, but other nations such as Korea and Taiwan have ye! | | |
& o comply. Although the numbers of shearwaters Kifled in (1) Immiediaie action s required to rud kv Clanon of pigs,

then rabbits, in order to secure the istand s o breeding
lovitle for Townsend s Shearwater. Efforts are under
wity (o remove feral cats from Bsla Socorro, but that
istand s farge and the terman exdremcly difficnls,
Considering these problents it appears unhelv that the
cal cradication program there will be successiul in the

fishery operations have been massive. there is no current’
evidence of population declines for the species involved,
However, shearwaters are notoriously difticult to census, so the
situation heightens the need for monitoring breeding colonices,

Although competition with commercial fisheries may
present problems for other groups of seabirds (Fumness and
Ainicy 1984; Furness and Monaghan 1987), we know of no near future,
serious prey depletions adversely affecting shearwaters.
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(2} All drift gillnet fisheries should be banned or closely
monitored and regulated. In cases where large numbers

of shearwaters are being killed, fishing moratoriums
should be implemented until it can be determined that
~serious seabird population declines are not resulting.
This cannot be accomplished without careful censuses at
breeding colonies over a peried of several years at

minimum.

(3)  The population status and vulnerabiiity of Black-vented

Shearwatcer colonics should be determined, with
implementation of appropriate remedial actions and

policies if necessary.

(4)  The multi-faceted program to protect and preserve
Newell's Shearwater in Hawatt should be continued,
including increased efforts to locate additional colonies.

(5)  Predator removal programs currently in progress in New
Zealand. Australia, and the central Pacific should be
continued as long as required to achieve cradication,
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