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Abstract

Existing knowledge on high-seas and coastal gillnet
fisheries known to kill seabirds in the North Pacific is
summarized. Recent estimates suggest that high-seas gillnet
fisheries may have taken more than 500 000 seabirds in 1990,
The majority of birds taken in those fisheries were Sooty
Puffinus eriseus ov Short-tailed P. renuirostris shearwaters. A
recent analysis of impacts of those fisheries suggests that both
shearwater populations may be declining slightly. although
overall populations remain large. Impacts on seabirds of gillnet
fishing in coustal waters are poorly known, except in California.
incidental mortality of seabirds in coastal gillnet fisheries may
be adding additional stress to populations alrcady compromised

by habitat destruction and oil spills. Local populations of

204

Marbled Murrelets Brachvramphus marmoratus, Common
Murres Uria aalge, and Japanese Murrelets Synthliboramphus
wamizusume may be particularly vulnerable to coastal gillnet

fisheries. United Nations General Assembly Resolution 44/225

called for a moratorium on high-seas gillnet fishing by

30 June 1992, Japan has complied and Korea and Taiwan will

comply with the moratorium.
Résumeé

L. '¢ude résume ['information existante sur les pertes
d otseaux marins dues a la péche au filet maillant, en haute mer
et le Jong des ¢dtes. dans le Pacifique Nord. Selon les
estimations récentes, les pécheurs hauturters auraient capturé
plus de 300 000 oiscaux marins dars leurs filets maillants, en
990, La plupart de ¢es oiseaux €taient des Puffins tuligineux
Puffinus griseus ¢t des Puffins a bec mince P. tenuirostris.
Line analyse récente des effets de la péche indique un léger
affaissement des populations affectées, qui demecurent
néanmoins imposanies, Sauf pour {a Californie, on connait peu
les eftets de la péche au filet maillant sur les oisecaux marins,
dans les caux littorales, Les prises fortuites dans les filets
maitlants constituent peut-étre un stress supplémentaire que
doivent subir les populations d’oiseaux marins, déjd éprouvées
par 1a destruction de 'habitat et les déversements d’hydro-
carbures. Les populations locales d’ Algues marbrées
Brachyramphus marmoratus, de Marmettes de Troil Uria aalge
et d'Alques du Japon Synthliboramphus wumizusume sont
probablement trés vulnérables A la péche au filet maillant, dans
les caux littorales. La résolution n® 44/225 de |° Assemblée
genérale des Nations Unies prévoit un moratoire de la péche au
filét maitlant en haute mer, a partir du 30 juin 1992, Le Japon a
respect¢ et lu Corée et Taiwan respecteront ce moratoire.,

1., Introduction

Mortality of seabirds in coastal and high-seas gilinel
fisheries has been one of the most pressing conservation
nroblemis affecting marine birds. Because many of the gillnet
fisheries that have been identified as killing marine birds have
changed frequently in size, we provide a current overview of
the problem, and review the status of the coastal and offshore
fisheries known to kill marine birds in the North Pacific,

2. High-seas gillnet fisheries

In fall 1991, the Japanese agreed to cease drift gillne
fishing on the high seas by the end of 1992, Korca and Taiwan,
which also operate large drift gillnet fisheries in the North
Pacific, promised to follow suit. Despite the termination of
these fisheries, it is important to document them in this account,
as they represent important case histories of substantial waste of
wildlife resources.

2.1.  Japanese mothership salmon fishery

The Japanese mothership fishery for salmon has
operated in the North Pacific Ocean since 1952, The fishery
began with three motherships and 57 catcherboats, peaked in
size in 1959 with 16 motherships and 460 catcherboats, and
decreased to a present fleet size of one mothership and about
56 catcherboats. The fishing area of the mothership fleet has
fluctuated in size since the fishery’s inception. Before 1978. the
fleet fished in a large, irregularly shaped area between 46°N and
60°N, encompassing most of the western Aleutian Islands. The
arca open to the mothership fleet was reduced in 1978 to 4
narrow band north of 46°N between 165°E and 175°E but still
extending east to 175°W in international waters in the Bering
Sea (Jones and DeGange 1988). Most fishing occurred within
the U.S. Exclusive Economic Zone (U.S, EEZ), particularly in
waters southeast of the westernmost Aleutian [slands (DeGange
et al. 1985). The mothership flect was excluded from fishing In
the U.S. EEZ in 1988 because of the inability of the Japanese 10
obtain a permit to incidentally take marine mammals in the
course of their fishing operations, Most recently it operated
international waters south of the western Aleutian Islands, and
in international waters in the Bering Sea.

Data on the incidental take of seabirds in gill nets of the
mothership fishery were gathered by U.S. observers from 198 |
through 1987, when about 6% of the gillnet sets made in the
U.S. EEZ cach year were monitored. |

Twenty-three species of seabirds are known to have
been killed in gill nets of the mothership fishery (DeGange et
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Table 1
Most fecent data from high seas drift gillnet fisherics in the North Pacific
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Fishing effort, km/yr

Cateh rate, birds/xm
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Estimated annual mortality

‘I_"Eshuryﬂ Major sprees affecied”
Jupunese mull;hurship - —— e e
19811987 $8 300--137 000 0.60-2.30 F2ON0-250 000 STSH. TUPU . HOPU
1989° 15 821 0.60-1,1tH Q8017400 CRAU. THMU
Japanese lund-bused
large vessel - 1087 52 250 0.K¥0 S6OO0F STSH, TUPL THMLU
smal] vessel Unknown Linknown 1R 00060 0N | Unknown - -
Squid drift gill net 2 B850 0K {.01-0.20 R OO0 SOSHEL STSH, TUPL, HOPE T AA]
Large mesh gill net Utiknown Uinknoewn Unknown L nkhown A
Canadian exp. gill net 5044417 ({0 | b GOSI KHAL

CRAU=Crested Auklet, LAAL=Laysan Albutross.

7 §TSH=Short-tiled Shearwater, SOSH=Sooty Shearwater. TUPU=Tufted Putfin, HOPU=Haorned Pultin, TBMU=Thick-alled Mosre, RHAU =Riunoceron Aublet,

b t:our motherships and 172 cutcherhoats fished in 1981-1986; three mutherstups and 126 catcherboats fished m 19R7. Etimates trom DeGange et al (188 and |

Mendenhatl (unpubi, data).
- One mothership and 56 catcherboats fished in 1989,

d Cyleulated from six sets made south of the U8, BEZ in 1982 and eight sets made south of the USEEZ in 19K (] _‘-un;:L- ot al. 1945

¢ From DeGange and Doy (1991),
f :qimated by Sano (1978) for 1977 fishing season.

£ From Anonytmous (1989),

b Estimate of mortadity nol catculated because no commencisd fishery took phae fsee Jamteson and Flerntage TOK7, 194%,

A1 1985: Jones and DeGange 1988). Short-tailed Shearwaters
Puffinus tenuirostris made up more than 50% of the incidental
catch of seabirds during most years and in 1983 made up
wver 70% of the incidental cateh (DeGange et al. 1985). Tufted
buffins Fratercula cirrhata averaged slightly more than 204 of
he total take. followed by Hormed Putfins £ carniculatu.
Crested Auklets Aethia cristatella, and Thick-billed Murres
Uria lomvia. Most of the alcids taken in the offshore portion of
the fishery were juveniles or subadults, Catches of breeding
aleids were highest when catcherboats fished close to the
Aleutian Islands. Of all the breeding seabirds, only Tufted
Putfins and Crested Auklets were caught regularly.

The number of scabirds killed per set ranged trom 0 o
457, but most gill nets caught only a few birds. Mcan catch
rales were highly variable, both among years and among
geographic areas, Catch rates for all birds caught in the
U.S. EEZ were as high as 30.5 birds/km for individual sets and
averaged from 0.6 birds/km in 1987 to 2.3 birds/km in {983
(Table 1), The high total mortality in 1983 was the result of un
unusually high catch rate of Short-tailed Shearwiaters (Fig. D
Catch rates also varied geographicatly. being highest within the
U.S. EEZ south of the Aleutian Islands and lowest in the deep
Bering Sea basin,

Total mortality of seabirds varied with year and cffort.
For the period 1977-1981, when four motherships and 172
catcherboats were in operation, estimates of mortality based
on data from Japanese research vesscls varied from 128 (0D-
188 000 seabirds (Ogi 1984) to 266 500 (Ainley et al. 198D,
In 1981~ 1984, estimated mortality based on data from U.S.
observers varied from about 99 000 to 250 (X0 seabirds and
declined thereafter to 32 000 seabirds in 1987 (Fig, 1).a yeat of
comparatively little fishing effort. Because of further reductions
in fishing effort in 1988 and 1989, seabird mortality was
reduced even lower, perhaps to 17 000 of fewer seabirds
(DeGange, unpubl. data). Ogi et al. (in press) estimate that
12 225 senbirds were killed in this fishery in 1990, The
mothership fishery ceased operation in 1991,

2.2, Japanese land-based fishery for salmon

The Japanese land-based fishery for satmon 1y less well
known than the mothership salmon fishery. bu both have
operated in the North Pacific since 1952. The land-based

Figure | | | -
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fishery operates inan irregularly shaped region hounded by
1746, 44 N, 38N and Japan and the Japan Sea,

The only information avalable on the laod-based
fishery comes from 413 linetsels mady trom Fagranese
research vessels between 1977 and 1087 (I Gange atd Pas
19O 1), Sivteen species of scabirdswere recovercd. Short Galed
Shearwiters were inest frequently taken and constiuted 335 o
the recorded mortality. Tufted Putlins and Thich-bitled Murres,
and Sooty Shearwiers Puffinns ¢riscus, constituted 200 and
9% of the total, respectivety. S |

The number of birds Kitied 1n cach set vared briween
and 109, Catch rates over the 10-veat period ranged from ()
to 16 birds/km and averaged 0.8 birdw/A. m (Table . Cateh rates
of seabirds for all species combined vitr & by occanographic
region and were significantly lgher in aharctic waters north
of 42°N than in subarctic front waters BEN-427N) or waters
in the Qvashio Current- K uroshio Cur peconfluence (DeCrangy
and Day 1991). Catch rates of individ: i} Species also varied
with eceanographic region. For exampiy; catch rates of Tufted
Putting were Sighest i subarctic waterg; whereas calch rates of
Souty Shearwiters were fighest in froatal waiers (DeCrange and
Day 1991). |



Roth the size of the fleet and fishing effort of the large-
vessel component of the land-based fishery peaked in the
mid-1960s at 374 vessels, and more than 295 000 km of gear
was fished. In 1989, the last year for which we have data,

156 vessels fished about 39 060 km of gear. Based on catch

“gtatistics and fishing effort, DeGange and Day (199l)cstimatcd
" that in the mid-1960s more than 260 000 scabirds were killed

annually. In contrast, mortality in 1989 was about 31 250 sca-

birds, reflecting reduced tishing effort. Sano (1978) estimated

that scabird mortality in the small-vessel component of l_he
fishery was 18 000--60 000 seabirds in 1977. Ogi et al. (in

- press) estimalte that the farge- and small-vessel components

of the fishery took 57 232 and 53 155 seabirds, respectively, in
1990, -

Lurge-mesh driftnet fishery

~ The large-mesh driftnet fishery of Japan dates back to
1905 when a {leet of sailing vessels fished for bluefin tuna
Thunnus thynnus oft Hokkaido. The fleet grew to 258 vessels
hy 1920 and disappeared by 1940 with decline of the bluetin
tuna stock (Anonymous 1989), The fishery was revived

2.3,

Lo

following World War {1 and increased rapidly in size and areq
“fished. During the 1970s and carly 1980s, the Japanese

~arge-esh fishery continued expanding from coastal Japan to

the central and castern North Pacific. During the 19705, the
principal targets of the fishery were striped marlin Tetrapterus
attday and broadbill swordfish Xiphias gladius. As the fishery

~expanded, it increasingly targeted on albacore T. alalunga. In

1975, the Fisheries Agency of Japan established restrictions on
the length of net and mesh sizes for vessels greater than 10t
Currentls . the monofilament nets are a maximum of {2 km long
and no more than 10 m deep. The size of the fleet peaked in
982 at 717 vessels and declined by 1988 to 459 vessels.
Currently only 70 vessels are licensed to fish (Nakano et al., in
press ), ’ -

There are mited data on the incidental take of scabirds
in targe-mesh drifinets. Ogi et al. (in press) report that 3563
seabirds of 13 species were taken in the Japanese fishery during
the 1990-91 season. Most prominent of the species were the
Black-footed Albatross Diomedea nigripes, Laysan Albatross
D. immutabilis, Northern Fulmar Fulmarus elacialis, and Sooty
Shearwater, Johnson et al. (in press) estimate that 5639 sca-
birds were taken in the sume fishery. Ogi et al. (in press) also
report that the Taiwanese large-mesh tishery took 1592 sea-
birds during the 1990 fishing season. 'The large mesh sizes used
in this fishery may limit the take of seabirds (Ainley et al. 1981,
DeGange and Day 1991).

2.4, Squid driftnet fisheries of Japan, Korea, and Taiwan
The fishery for neon flying squid Ommastrephes

hartrami refers to three fisheries in the subtropical, transitional,

and frontal North Pacific, east of 170°E. The Japanese initiuted
the fishery in 1978 and during its brief unregulated phase it
grew rapidly, to more than 1000 vessels by 1980 (Court 1981;
Yatsu 1990). Korea and Taiwan began their own squid driftnet
fisheries in 1979 and 1980, respectively (Gong et al. 1985;
Yatsu 199)). o |

Data on fishing effort are best known for the Japanese
fishery (Yatsu et al., in press). Effort, in deployed tans' of gear,
increased from a low of 21.9 million tans in 1982 to 4 high of
36.4 miilion tans in 1986; maximum effort occurred from 1985

1o 1989 (Fig. 2). In 1989 and [990 the fishing effort was
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. . .
High-seas gill nets are made up of smaller units of nets clled tans; wns vary
in length from 30 to 50 m. .
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igure 2
Fishing effort in kilometres, tans, and poks (Korean equivalent of tans) for 1h,
Japanesc and Korcan squid drift gilinet fleets
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standardized at 50 m per tan. In those years fishing effort was
[.72 million km and 1.14 million km, respectively (Yatsu et al..
in press). | |
- Data on fishing effort for the Taiwanese fleet are

unavailable. However, the size of the fleet varied from 12
vessels in 1980 to 179 vessels in 1988. One hundred and
thirty-eight vessels operated in 1990, the most recent year of
data (Yeh and Tung, in press).

The Korean fleet varied in size from 14 vessels in 1980
to 157 vessels in 1989; fleet size was 142 vessels in 1990.
Fishing cffort from 1983 to 1990 varied from 281 700 km in
1983 to 1.24 million km in 1989 (Fig. 2) (Gong et al., in press},

Through 1987, data collected from research and
commercial squid vessels produced seabird catch rates
between 0.01 and 0.20 birds/km (Day and DeGange, unpubl.
data). In comparison, an average of 0.80 birds/km were caught
in the Japanese land-based salron fishery and 0.6-2.3 birds/km
were caught in the Japanese mothership fishery (Table 1)
Bascd on this limited data set an estimate of annual mortality of

seabirds in the combined squid driftnet fisheries of 875 000 sci-

birds has been proposed with nearly half of the estimated
mortality being Sooty Shearwaters (Table 2). Short-tailed
Shearwaters and Tufted Puffins also formed a large proportion
of the estimated catch. Worst-case estimates of mortality
exceeded 1,66 million seabirds annually, with Sooty -
Shearwaters accounting for 70% of the total (Day and
DeGange, unpubl. data),

i
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Table 2
Estimated annual mortality of seabirds in high-seas squid dnftnets (from Day

and DeCange, unpubl. data)

i

Specics Estimated total annual mortalily

-_—-—_"_‘___-l‘-—h_-—-_-—__‘.-
Black-footed Albatross 2 000 2 3000

Laysan Albatross 53 000 + 58 000
Klesh-footed Shearwater 6 000 £ 8 006
Buller's Shearwater 28+ 49
Sooty Sheurwater 427 000 + 312 000

Short-tailed Shearwater 00000 + 10000

Unidentified shearwater 45 000 + %4 000
Tufted Puffin 123000+ 124 000
Homed Pul fin 49 000 + 53000
Unidentified birds L 70000 £ 72 (X0
Total %78 000 £ %6 000

—__—___—u———-——-——__—

Beginning in 1989, Canada, Japan, and the United
States initiated a cooperative observer program, and in 1990
Korea. the United States, and Taiwan began cooperative
obscrver programs (Fitzgerald et al.. in press). These programs
cosulted in the refinement of mortality estimates in the squid

fisheries. Johnson et al. (in press) estimate that 333 329, 69 119,

and 8177 seabirds were taken in the Japanese, Korean, and
Taiwanese fisheries in 1990, respectively, Dark shearwaters
made up more than 90% of the total. and 95% of those
dontified shearwaters were Sooty Shearwater, Other species
that constituted a noteworthy portion of the mortality were
Laysan and Black-footed Albatrosses, Northern Fulmars,
Ruller's Shearwaters P. bulleri, and Fork-tailed Storm-Petrels
Oceanodroma furcata. Ogi et al. (in press) estimate that the
1990 bycatches of seabirds in the Jupancse. Korean, and
Taiwanese fisheries were 294 946, 73 423, and 4056 scabirds,
respectively. In all three fisheries, dark shearwaters, primarily
P. griseus, predominated. Ogi et al. (in press) repoft thut

1648 Ancient Murrelets Syathliboramphus antiguus wWere taken
in gill nets set close to the Japanese coust. However, based on
cotlections made at the time, an unknown proportion of those

specimens were Japanese Murrelets S. wumizusunie (P.J. Gould.

pers. commun.).

2.5, Experimental squid fishery off British Columbia

In the late 1970s and carly to mid-1980s a joint
Canadian-Japanese experimental fishery for flying seputed
existed in the eastern North Pacific (Bernard 1981 Robinson
and Jamieson 1984: Stoan 1984; Jamieson and Heritage 1987,
1988). The fishery was concentrated within the 200-mile

Canadian EEZ and. to a lesser extent, in international waters off

British Columbia, Washington, and Oregon. The experimental
fishery was active in 1979, 1980, 1983, and 1985--19R7.

The fishery was conducted in Octoter 1979 and from
cither June or July through August or September in other years.
A total of 1030 seabirds were killed in 19851987 (Table 3).
Sooty Shearwater was the predominant species taken in the
fishery (63% of the total) followed by Rhinoceros Auklet
Cerorhinca monocerata (9% of the total), Catch raies on
individual cruises ranged from (.02 hirds/km to 0.52 birds/km.
Overall, 0.09 birds/km of net were killed over the three-year
period when data were collected (Table 3).

Although sufficient quantities of flying squid were

caught in the experimental fishery to supporn & commercial
venture, a commercial fishery has not been developed because

of the high rates of incidental tuke of marine mammals and
salmon,

B e e

Tuble 3 |
!*mhlng ¢ifort, number of bird . l!l!!cd. iy cateh rivtes of scabirds i the

Canadian-Japanese experime il squid gitlnet ishery off Bntsh Columbna,
[O%5.- 1987 A | | |

| PUNS Jusb CORT
Etfort (km) .;; 1478 TV wm T
Black-footed Albatross - k) R TN *
Northern Fulmar | . | 3 o
Saoty Shearwater : S B | 76 Ced
Short-tutled Shearwater Y i 1
Flesh- footed Shearwaier . - 0 '
tnidentified shearwater §
Comimon Murre | - | | I I 1
Ancient Murrelet o L - |
Cassin's Auklet | ' '- MW
Rhinoveros Auklet , 2 Y | ;
Umidentfied afond - - . ?
Other unmidentibied birds | S L 4 13
Total brrds o ;2 B LY T T
HirdsAin S TS S 1Y TR TR R
ey e i——ﬂ-pﬂ——.-—-_——i-ﬂ“ﬂ___—-—-
3 Coastal gillnet fisheries

3.0 Baga California, Mexaao

[atte is known of seabird morfality in fishing geas ofd
Baya Calitornia. Galinethng s widespread in coastal portions o
Baja. with rockfish. sharks, and totoaba [ otoaba macdonaldt
beintg the primary arects, Roth surface and bottom: anchored
git nets are used (Turk-Boyer 1089y, In the Sea of Cortes.
pillnetting s voncentrated beiween San Felipe and Santa
Rosalia (D.W. Anderson, pers. commui).

A minimum of seven species of seabirds have been
recorded Kitled in il nets i Baga Cahtomnia including
Commuon Loons Gavia impmer. Pactic Loons (5 pactha.
Western Grebes Acchimophorus occidenialis, Brown Pelicans
Pelecamies occidentalis, Brandt's Cormorants Fhalacrocoran
penicillatus, Double-vrested Cormorants I alrins, s seoters
Melanitta spp. Catch rates and mortality esiimates are Unhnewn
for this geographic area. W Anderso” (pers comynung
reported one incident 1n which hundreds of Pacific toons werd
killad in il nets setaiong the Gl of Calidormn coust, |
Although no quantitative data exist, dosnes of seabirds oo ol
nets off Baja Caltfonia may be g local problum, espeendiy Tor
wintering species of diving scabirds., | R

32 Japan - |
| Japanese fishermen have unedd dntt gall netsan Japanese
waters tor about 100 vears, At present. there s a cotistderable
amount of drift gdinet fishing Jiapanese waters, mosl ot
which is done by small bouts using short nets. Nearly ali-
species of surface-teeding (ish avatiable within Japanese waters
are taken this way, The Jupanese Fisheries Agency estimates
the number of small constal vessels to e in the thousands. The
Japanese also use hottom-anchored i nets b goastal areas. |
The magnitude and geographic exient ui‘_lhcar.fﬁshuricﬂ are
unknown. S R L
‘The full extent o which scabirds are hHled incidentad o
the coastal drift gilinet and tegtom-anchored gilinet ishienes of
Japan is unknown. Ogi ¢t al. (in press) reported the foss ol HS .
seabirds in a preenling fishery in January 14989 off one portan
Hokkaido. Japan, consisting of Common Lo walee and
Thick-billed murres and Pelagic Cormorants Phalucrocoray
pelagicus, - * =

207



3.3. California | | |

The coastal gillnet fisheries in California for halibut
Paralichthys californicus, starry flounder Platichthys stellatus,
and white croaker Genyonemous lineatus provide a documented
example of the impacts of gillnet fisheries on coastal |
populations of marine birds. Gilinet fishing has occurred in

“central California since at least the 1930s. In the late 1970s, the

number of gillnet fishermen increased, fishing effort intensified,
and fishermen switched to monofilament nets, all of which

resulted in a higher catch of nontarget seabirds (Atkins and

Heneman 1987). |
| From 1979 to 1982, fishing effort was concentrated in

Monterey Bay and it was evident by 1980 that large numbers of
murres and other seabirds were being killed (Stenzel et al.
1988). After 1982, a northward shift in fishing effort occurred
to between Half Moon Bay and Bodega Bay.

Species of seabirds killed in gill nets from 1980 to 1987
included Common, Pagcific, and Red-throated Gavia stellata
loons. Western and Clark Aechmaorphorus clarkii grebes, Sooty
Shearwaters, Brandt's and Pelagic cormorants, Common
Murres. Pigeon Guillemots Cepphus coluniha, and Marbled
Murrelets Brachyramphus marmoratus (California Department
of Fish and Game 1981, 1987; Carter and Erickson 1988).
Common Murres accounted for 50-97% of the mortality

between 1980 and 1986, and an estimated 70 00075 000

Common Murres were killed from 1979 1o l987 (Takekawa

et al. 1990).
The total breeding population of Common Murres in

cenitral Catifornia declined 52.6% trom 229 080 in 1980-1982
1o 108 530 in 1986 (Takckawa et al. 1990). Most of this decline
was a result of milnet mortahties, although ol spills and the

198283 E) Nvo event also contributed. Individual colenies

- declined between 45.8 and 100.0% (Fig. 3). The Devil's Slide

Rock colony disappeared entirely, with its loss attributed to
high fishing effort within 1-2 km of the colony and the Apex
Howston oil spill in February 1986 (Page et al. 1990), The
breeding population of murres on South Farallon islands, which
had peaked at 102 110 birds in 1982, declined by 46.8% to only
54 370 birds by 1985. Numbers at the North Farallon Islands
peaked at 51 540 in 1980 bui by 1986 had declined by 55.6% to

22 900. In contrast, populations of Common Murres in northern

Cahiformia, outside the gillnetting area, remained largely
unchanged between 1979 and 1986, |

~ In 1982, State Senate Bill (SB) 1475 imposed a
permancnt ban on gillnet fishing in waters <10 fathoms
(18.3 m) in most of Monterey Bay, and in 1984 the ban was
extended to 13 fathoms (27.5 m). Temporary seasonal closures
from May through October were imposed by California

- Department of Fish and Game during 1982-1984 in a
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patchwork pattern to exclude areas of highest seabird and
marine mammal mortality. Despite these preventive measures
murre bycatch rates remained relatively high, Colony survey
data showed that the central California murre population could
not sustain continued mortality, and that the continued existence
of individual colonies was threatened.

In September 1987, SB 40 was passed, containing much
stronger regulations, including area closures selected to
eliminate murre mortality, These regulations resulted in the
climination of the nearshore halibut, shark, and white croaker
fisheries north of Monterey Bay, but allowed the offshore
rockfish fishery, which caused very low levels of seabird
mortality, to continue. - '

in Monterey Bay, some gilinet fishing has continued
outside of 15 fathoms. Mortality was very low in 1987 and

Figure 3 T —

Declines of Common Murres at colonies in northern California, 1980719872 yng
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1988 but increased again in 1989 when a few thousand murres
were killed, Continued declines may be related to earlier
mortality of subadults, lowered recruitment, possibly as a resull
of El Nifio, and continued mortality in oil spills and gill nets,
The population in central California has not yet shown signs of
recovery (H.R, Carter, pers. commun.).

3.4. Oregon
Gillnet fishing for salmon in Oregon is restricted to the

Columbia River. In addition, a gillnet fishery for shad Alosq
sapidissima exists in several of the major rivers in southern

Oregon (K. Brown, pers. commun.). No information on the

incidental take of seabirds in those fisheries is available.

3.5. Washington

Gill nets are commonly used to catch salmon in
Washington. Gillnet fisheries exist in the Strait of Juan de Fuca,
Puget Sound, Columbia River, and along the outer coast,
particularly in Willipa Bay and Grays Harbor (M. Barker, pers.
commun.). Salmon fisheries in Washington are managed by
both state and tribal govemments. The state regulations, which
govern nontribal fishermen, limit gill nets to approximately
500 m, and these nets must remain attached to the boats. Tribal
fishermen use nets of varying lengths and set nets from shore
and drift them with boats, Monofilament nets are permitted tor
both tribal and nontribal fishermen. and much of the fishing
occurs at night. The fisheries occur from mid-July to the end of
November.

No data are available on the incidental take of scabirds
in gill nets in Washington. Speich and Wahl (1989) report tha!
Western Grebe, Common Murre, and Marbled Murrelet are the
species most frequently taken in gill nets in Washington. A

- factor probably responsible for incidental mortality is the

prolonged fishing season, which coincides with movement of
birds southwards and into inshore protected habitats during the
fall and winter. The population of Common Munres in
Washington currently is at very low levels (Wilson 1991).
Although the decline of Common Murres has been related to
warm-water episodes along the coast, Wilson (1991) also lists

oil spills and gitlnet mortality as having adverse affects on the

population,
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16.  British Columbia
The incidental take of seabirds in nearshore salmon

gilinet fisheries in British Columbia, like its counterpart in
Washington State, remains an enigma. Carter and Sealy (1984)
reporied on @ gilinet fishery for salmon in Barkley Sound, on
the west side of vancouver Island, that killed 7.8% of the
projected fall population of Marbled Murreiets in 1980,
tiowever. that fishery has not opened every year since then
(H.R. Carter, pers. commun. ). Other gillnet fisheries for salmon
oxist in the Strait of Georgia, particularly at the mouth of the
traser River, the northern end and western side of the Strait of
juan de Fuca, and in Fitz Hugh Sound along the north-central
<oast of British Columbia. H.R. Carter (pers. commun.) noted
mortality of at least hundreds of murres oft the southwest coasl
of Vancouver Island on a single day in August 1979, hut it wits
anclear if the dead murres were from Canadian or Washingion
gillnet boats. Uchida (1985) reported that 2508 gillnet vessels
operated in British Columbia in 1981,

17, Alaska
Drift and set gill nets are commonly used to cateh

<almon and herring in Alaska, Commercial gilk nets are used
throughout coastal Alaska with the exception of the Beautorl
gou and the Aleutian Islands: more than 9000 fimited-entry
gilinet permits for salmon have been issucd. Drift gill nets are
limited to southeastern Alaska, Prince William Sound, (Cook
inlel. the Alaska Peninsula, and Bristol Bay. whereas use of sct
nets is more widespread.

Monofilament webbing is illegal in Alaska: instead gill
nets must use between six and 30 strands, These nets vary In
length by region but they do not exceed 549 m (Uchida [ORS)

The incidental mortality of seabirds in gifl nets used i
coastal Alaska is poorly documented. The following discussion
nrovides a regional synopsis of seabird mortality in coastal
salmon gill nets.

Southeastern Aluska

The majority of seabirds kifled in gilf nets in south-
castern Aluska are alcids, especially Marbled Murrelets and
Common Murres, P, Isleib (pers, commun.) estimates that as
many as 300 murres and up to 1000 Marbled Murrelets wit
taken annually in this region.

3.7.1.

1.7.2. Prince William Sound

Gillnet fisheries in Prince William Sound inviude
driftnet fishery on the Copper River Flats and both dritinet
and setnet fisheries within the sound proper. P. Isleib (pers.
commun.) estimates that 2 few hundred birds arc killed on the
Copper River Fiats each summet, including murres, murrelets,
loons, and scoters. Within the sound. Marbled Murrelets are
taken most frequently (hundreds annually). along with lesser
numbers of Kittlitz's Murrelets Brachyramphus breviroserts,
Pigeon Guillemots, and Common Murtes. Wyane ctal. (1991)
provide the only recent quantitative data on seabird mortality tn
Prince William Sound and Copper River Flats, They estintate
that between 836 and 2100 marine birds were taken in the
Prince William Sound-Copper River Flat fisheries i 1990, ot
which more than 80% were Marbled Murrelets.

3.7.3. Lower Cook Inlet and Kodiak Island

Both driftnet and setnet fishing occur in Lower Couk
Intet; only setnet fishing occurs at Kodiak istand. A few
hundred birds may be taken each ycar in Lower Cook Inlet
(P. Isleib, pers. commun,), consisting of Common Murres,

Mm‘bled Murrelets, puffins, and sea ducks, There is an
incidental take of seabirds in the setnet fishery at Kodiak Island,
but the take is presumed to be fow. | ‘

3.7.4. Alaska Peninsula

Both setnet and drifinet fishing occur on the Alaska
Peninsula. Incidental take of scabirds undeubtedly ocours,
especially in the southern Unimak 1vland arca and 1in the
Shumagin Istands, Wynne et al. €1991) estimated tha |
between 158 and 316 birds were killed in 1990, with Common
Murres making up about S0% ol the total. Other speewes taken
included Marbled Murrelets, Sooty and Short-taded
shearwaters, and Horned and Tufted puthins,

Bristol Bav . 1

Both setnet and drittnet fisheres oceurin Brstol Bay. |
Maost of the areais very turbud and densities of diving seabirgds
there are conseqquent!y fow . hencg tosses of seabirds i nets arg
low (K. Hathinger and K. il perc commuan. i |

3.7.5.

176 Yukor Kuskohwin Dclta-Noston Sound Kedzebae Sounid
Gitlnet fishing for salmon in this aeans resinicted
setnets, There is probably hittke incidental tane of scaducks,
loons, and grebes, Although the previpiteus dechne
populations of Spectacied Nomaterid fine frers and Steller «
Polvaticta stelfert eiders on the Yukon Kushohwin Detta bas

not been linked to fishers -related mortali the Tinhery b been

suggesied as i possibie souree of mortadity.
4. Discussion

[Despric unprovements i oar hoow fee go ol the numbhers
and hinds of maringe hrds being taken o sary s CONTNC T L
pilinet fisheries in the North Pacitiv, 1 remaes ddbealts wth
the cxception of the Calitonaeset eilingd fishersy Ao |
demonstrite the ampacts of these fhenes on Procdhing
populatons of nuiru birds, This i the result of the dsmne
nature of most of the Gsheries, o few dada ot i wlentad tahe,
and inadequate din ol the vze and statts of arme bred |
populations i fhing arcas b s and at hreeding colomes

In Calitornin o strong Iink between known nortaluy
fronn it shiphoard monttonng program and well-documented
derelines of Common Murres at breeding codonmes sas
~vablished, With satticient public suppert, lepinhuative action
was Liken 1o reduce the inendental take problem CATR DS and
Heneman 1987: Salzman 198 Takithawa ot al, 1990 On thy
high scas. however, causc-and-ettect is more ditheult o
ostablish. Seabird speeies hat are hiHed in higheseas gifl nets
wander \'t'illt‘l}’ v er the ogeans within [*f'L‘ll‘l‘TL‘Li OLLanon [':i]*hu‘_
and tood regames, and i sually 1y npossible to dieemn then
colonies ol origin. Further, gilinet fishierses also oceur over
huge grographic arcis. Seabirds tahen i el nets pay ongmake
fromt many widely separated colonies th the northen Femi
sphere in the case of alcids. and in the-southem heniisphere an
the case of Short-taded amd Sooty cheapwaters, This pattern ol
mortality tends to initially dimintsis the effects of 1w _ﬁhi'li.'flt'*é
on individual colonies and comeguently forees resouree man
agers 10 consider only the clieety o1 Pacilic wide [mpulutmn_u_
of affected species. An eaception to this were the aloids tahenan

the Japanese mothership fishery in 1982 and 1983, when hroesd

patches were found on many birds taken i gili nets st close to

Agattu Istand. Alaska. DeGange o1 al. (198RS deternned that -~

the mothership fishery was adversely affecting breediag popr
ulations of scabirds in the WeSICTIITS Alcuttan Islands. In
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| addilion; declines of diving seabird populafions in coastal Japan

. (Hasegawa 1984) may be related to extensive drift gilinet and

_bottom-set gillnet fisheries that occur in those waters.

We have only a rudimentary understanding of the
location, size. and variability of seabird breeding colonies from
Alaska to Baja California, and even less information from
colonies in Russia, Japan, Korea, China, Taiwan, the central
Pacific Islands, and, in the case of shearwaters, Australia, New

- Zealand, and South America, Only at widely spaced colonics

arc intensive monitoring programs in place.

The inception of the Japanese, Korean, and Taiwanese
squid fisheries increased the complexity and scale of the
problem. The size of these fisheries dictated that no high-seas
fishery could be viewed in isolation, since highly mobile
species (e.g.. shearwaters) constituted a major portion of the
overall mortality.

Based on data collected in 1990 in the various high-seas
fisheries of Japan, Korea, and Taiwan, Ogi et al, (in press) esti-
mated that approximately 500 000 seabirds were incidentally
killed, Dark Shearwaters (Sooty and Short-tailed) made up
about 827% of the total. It is difficult to determine how accurate
these estimates are, but at least they are on the same order of
magnitude as other available estimates (DeGange and Day

1991: Johnson ¢t al.. in press; Larntz and Garrot, in press). Ogi

et al. (in press) estimate that the 1990 levels of mortality of
Short-tatled and Sooty shearwaters would result in annual
declines in breeding populations of (L02% and 0.2%, respec-
tively. The Shon-tailed Albatross Diomedea alhatrus, which
s attracted to fishing operations, is always at risk of entangle-
ment. Mortality ot Black-tooted Albatross was proportionately
higher than that of Laysan Albatross, resulting in a loss of about
2.2% of the world population.

Fortunately, a number of recent actions have occurred
to reduce the incidental take of scabirds and other marine
organisms in high-seas drift gill nets. In 1987, the Japanese

mothership salmon flect was prevented from fishing in the

U.S. k7. Consequently, the mothership fleet was reduced in
size and limited to tishing in areas far removed from land where

- catch rates of seabirds are lower, The fishery was terminated

following the 1991 scason, The large vessel component of the

land-based salmon fishery has also been reduced in size and

effort in recent years (DeGange and Day 1991) and has been
phased out in 1992, In 1987, the U.S. Congress passed the

Driftnet Impact Monitoring, Assessment and Control Act that

called for the United States to: ) enter into negotiations with
foreign governments for gathering statistically reliable informa-
tion on incidental take; 2) develop recommendations for a
system to determine the origin of lost, discarded, or abandoned
driftnets, and for usc of alternative materials in driftnets for
increasing the rate of decomposition of fost or discarded
driftnets; and 3) evaluate the feasibilities of and develop
recommendations for implementation of a driftnet bounty
system and a dnftnet fishing vessel tracking system. Partly as

a result of that legislation and international agreements, U.8.

| ob:_;crvcrs participated in a multi-nation program to obtain more
- rehable estimates of mortality of seabirds in the squid driftnet

fisheries in 1989, 1990, ard 1991 (Fitzgerald et al., in press).
Finally, during the 45th session of the United Nations General
Asseinbly in 1990, Resolution 44/225 was passed which called
for a moratorium on all large-scale pelagic driftnet fishing

on the high seas by 30 June 1992, As a result of concerted

- pressure, Japan agreed to phase out its fisheries in 1992, and

- 210

Korea and Taiwan intend to follow the lead of Japan.

Although additional analyses are needed 1o clarify (he
effects of the various high-seas drift gillnet fisheries on seabirds
in the North Pacific, the problem apparently has been resolveg
to the benefit of seabird populations. The squid fisheries in
particular rematn poignant testimontials to how rapidly fisheries
and other perturbations to marine systems can develop, and -
point out the need for continued vigilance to protect importan;  §
marine resources,

Perhaps attention can now be more profitably focuseg

- on coastal gillnet fisheries for which seabird mortality data are

few or lacking. Among these are coastal gillnet fisheries i
Washington, British Columbia, Alaska, and Japan. Although
these fisheries take far fewer seabirds than their counterparts o
the high seas, impacts on local breeding populations could be
significant, Of particular concern is the incidental mortaliry of
Marbled Murrelets and Common Murres in coastal gillnct
fisheries along the North American coast, and perhaps also

Jupanese Murrelets in Japan, Such mortality may be placing
additional stress on Marbled Murrelet populations already

suffering from habitat loss through logging; and upon Marbled
Murrelet and Common Murre populations suffering from oil
spills (Carter and Sealy 1984; Carter and Erickson 1988;
Marshall 1988, Page et al. 1990; Piatt et al. 1990; Takekaw
et al, 1990),
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