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REPORT OF THE AD HOC WORKING GROUP ON INCIDENTAL
MORTALITY ARISING FROM LONGLINE FISHING
(Hobart, Australia, 21 and 22 October 1994)

INTRODUCTION

1.1  The meding of the Ad Hoc Working Group on Incidentd Mortdity Arisng from Longline
Hshing (WG-IMALF) was held in Hobart, Australia, on 21 and 22 October 1994. The Convener, Dr
C. Moreno (Chile), chaired the meseting.

ORGANISATION OF THE MEETING
AND ADOPTION OF THE AGENDA

2.1  The Convener welcomed participants to the meeting and introduced the Provisonad Agenda
which had been circulated prior to the meeting. The Provisond Agenda was adopted.

2.2  TheAgendaisincluded in this report as Appendix A, the Ligt of Participants as Appendix B
and the Ligt of Documents presented to the meeting as Appendix C.

2.3 The report was prepared by Mr N. Brothers (Audtrdia), Dr J. Croxdl (UK), Ms J. Ddzédl
(Augrdia), Drs M. Imber (New Zealand), W. delaMare (Austrdia), T. Polacheck (Audtrdia), Lic.
E. Marschoff (Argentina), Mr D. Miller (South Africa) and Dr E. Sabourenkov (Secretariat).

LEVEL OF INCIDENTALMORTALITY ARISING FROM

LONGLINEFSHINGAND ITS SIGNIFICANCE TO MARINE
ANIMALS FOUND WITHIN THE CONVENTION AREA

Incidental Mortdity Associated with
Longline Fishing in the Convention Area

3.1  Longlinefishing for Patagonian toothfish (Dissostichus el eginoides) was started in the South
Georgia area (Subarea 48.3) by the Soviet Union in 1988/89 and around Kergudlen (Divison
58.5.1) by Ukraine in 1990/91.



Subarea 48.3 (South Georgia)

3.2  Inthe South Georgia area no reports of incidental mortaity were received from 1986/87 to
1989/90. In 1990/91 Dazidl and De Poorter (WG-IMALF-94/5) observed the hauling of three lines
(set a night) and recorded six dead birds (four white-chinned petrels, two abatrosses - one a black-
browed abatross), arate of 0.66 birds/1 000 hooks. Extrgpolating to the whole longline fishery at
South Georgiain this year (581 vessd-days) gave atota estimated mortality of 2 300 white-chinned
petrels and 1 150 dbatrosses.  Although the sample sze is amdl, the esimate is possbly
consarvative because bird catch rates for daytime sets would probably be higher (especidly of

abatrosses) than night time ones. WGIMALF-94/5 S0 contains areport of observations by a Soviet
fisheriesingpector that catches of four to eight seabirds per line were typical in the 1989/90 season.

3.3 The only data on leves of incidentd mortdity received by ccamLR for 1991/92 and
1992/93 concerned five cases of incidental mortdity of seabirds reported by commercid fishing
vessals operating in Subarea 48.3 in 1991/92; data were on form C2. However, reports on
measures taken to avoid incidental mortality were made by Russafor 1991/92 (CCAMLR-X1/BG/17).
According to these reports mortaity of birds normaly occurred during daylight and deterrents,
including use of streamer lines, were being investigated. A smilar report for 1992/93 (SC-CAMLR-
X11/BG/18) indicated that setting lines before dawn and stopping offad discard 30 minutes before
setting were 5 to 10% effective a reducing seabird mortaity. The use of a towed streamer line (as
illugrated in SC-CAMLR-X11/BG/18, Figure 1), however, was 60to 80% effective. In addition,
Adhford et al. (1994)? reported that up to six seabirds (principaly black-browed albatrosses) were
caught per set during Chilean fishing operations in 1992/93 in Subarea 48.3 (see 0 SC-CAMLR-XII,

paragraph 10.2).

34  From thefishery in 1993/94, when scientific observers were present (under the provisions of
Conservation Measure 69/x11) on dl four of the vessels authorised to fish in the area, detailed reports
on incidentd mortaity were available to the meeting from the vessds Friosur V (WGIMALF-94/15
and 16), lhn Sung 66 (WGIMALF-94/14) and Maksheevo (SC-CAMLR-XIII/BG/9 ReV. 1).

3.5 Onthe Friosur V, usng the ‘traditionad’ method?, observations of 20 of the 27 lines s&t
recorded 98 seabird mortdities (al during setting, none during hauling) a an average rate of 0.47
birds/1 000 hooks (WGIMALF-94/15). However, the four daylight sets resulted in 85% of the tota
mortdity (manly giant petres, grey-headed and black-browed abatrosses), whereas the 16 night

1 Ashford, JR., JP. Croxal, P.S. Rubilar and C.A. Moreno. 1994. Seabird interactions with longlining
operations for Dissostichus eleginoides at the South Sandwich Islands and South Georgiaa CCAMLR
Science, Val. 1: 143-153.

2 |n the ‘traditional’ method of rigging the longline, a single line is laid from which branchlines containing
hooks are strung (see Ashford et al., 1994).



time sets only contributed 15% of the mortdity (exclusvely of white-chinned petrels). There were
some technicd difficulties with rigging a streamer line3 to CCAMLR specifications, but when used it
reduced seabird mortdity under most conditions, being least effective in cam weather and when
birds were feeding intensvely. Avoidance of potentia interactions during hauling would be improved
by discarding offa over the sde of the ship opposte to the Sde where hauling tekes place. There
was some evidence that smaler fishing hooks were more readily ingested by petrels than larger ones.

3.6  For thefirg timein longline fisheries in the Convention Areg, Sgnificant interactions involving
cetaceans (sperm and killer whales) were reported (WGIMALF-94/16). These occurred in respect of
25 of the 27 lines observed and were redtricted to the hauling operation (whether a day or at night).
No mortdity was observed athough sperm whaes were twice entangled, before breaking free.
There was condderable circumdtantial evidence that the whales removed fish from the lines, often in
ubgtantid numbers. The losses in terms of fish and fishing time (ddaying sets and/or changing Stes
to avoid killer whaes) are cogtly to the fishery and the report suggests it would be prudent to
investigate developing measures to reduce interactions in order to asss the fishery and to minimise
the likelihood of future action potentidly harmful to cetaceans.

3.7  Onthe Ihn Sung 66, using the ‘ Spanish’ method?, 30 sets, deploying 250 400 hooks, were
made (WGIMALF-94/14). A tota of 21 seabirds were reported killed (15 black-browed a batrosses,
1 light-mantled sooty abatross, 5 giant petrels), giving arate of 0.08 birds/1 000 hooks. However,
for the 25860 hooks monitored by the scientific observer, five black-browed abatrosses were
caught, arate of 0.19 birds/1 000 hooks. This represents atotal mortality of 55 abatrosses over the
fishing period. Eight birds (3 black-browed albatrosses, 5 giant petrels) were observed to be
snagged during hauling (they eventudly freed themsdves, athough hooks were sill enbedded in
them), giving an estimated total of 29 black-browed dbatrosses and 48 giant petrels over the fishing
period. From the evidence avalable, setting lines only a night would have prevented dl the
observed seabird mortality on this vessel. No streamer line was in use for 16 of the sets. Once a
line was rigged, seabird mortality was reduced by some 79%. Suggestions for a streamer line
design, suitable for longliners using the * Spanis’ method, are provided in WGIMALF-94/14, Figures 2
and 3. The paper notes that offd was being discarded continuoudy during hauling operations. This
clearly increased the potentid for seabird mortadities; discharging the offd only on the sde of the ship
oppodite to the sde where hauling operations took place would have improved the Stuation
congderably.

3 A streamer line is defined in Conservation Measure 29/XIl. The term is also used to include such bird
deterring devices as ‘tori’ pole and bird line and pole.

4 Inthe ‘Spanish’ method of rigging, two lines are laid, one the fishing line holding the branchlines and hooks,
and the other joined to the fishing line which is used for hauling.
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3.8  From the same fishing operaion, SC-CAMLR-XI111/BG/14 reports interactions with killer whaes
amilar to those discussed in paragraph 3.6 above. An adult femae eephant sed was killed after
becoming entangled in the hauling and fishing lines.

3.9 On the Maksheevo 82 longlines, deploying 239 200 hooks, were set using a Mustad
autoliner (SC-CAMLR-X111/BG/9 Rev. 1). Seventy-five seabirds were caught, comprisng 41 sooty
shearwaters (probably white-chinned petrels), 27 giant petrels, 6black-browed and 1wandering
abatross, at an overdl rate of 0.31 birds/1 000 hooks. A streamer line of the ‘Russian’ design (see
paragraph 3.3 above and SC-CAMLR-XII-BG18) was in regular use. On the one day when this line
broke, 21 birds (17 giant petrels, 4 black-browed abatrosses), comprising 28% of the overdl
mortdity, were entangled during the st.

3.10 Interactions with sperm and killer whaes were dso frequent and severd observations were
made of them feeding on D. eleginoides from the longline; the presence of whades usudly forced the
vess to search for anew fishing area. One sperm whae became entangled in the longline which it
broke on diving.

3.11 Indiscussng these reports of the longline fishery in Subarea 48.3, the following points were
made:

() the use of scientific observers had provided CCAMLR with the first adequate sets of
quantitative data on incidental mortdity of seabirdsin the Convention Areaand the first
evidence of any kind of interactions involving cetaceans,

(i)  the observers had produced excedlent results, often under very difficult conditions, and
had aso managed to achieve and maintain good relations with the fishing masters and
crew without which such useful data could not have been collected,

(i)  catch rates of seabirds were broadly smilar to those reported for longline fisheries
elsawhere (see Table 2 and paragraph 3.41). Current annual mortality of seabirds
from longline fishing in Subarea 48.3 is likely to be in the order of afew hundred birds
(over hdf of of these would be abatrosses). The leves of mortdity, a least in some
previous years with greater fishing effort and little or no use of mitigating measures,
could eadily have been five or more times higher. Even current levels of mortdity are
likely to be having detrimentd effects on some locd dbatross populations;

(iv) sdting lines only a night would reduce very sgnificantly the catch of dbatrosses. It
would probably, however, result in larger numbers of white-chinned petrels being



killed; further work on measures to prevent incidentd mortdity of petrels will be
required,

(v) dreamer lines were shown to be highly effective in reducing seabird mortdity. Some
modification of the exiding cCAMLR specification, to cater for the different types of
longline fishing in the Convention Area, would be appropriate;

() discharge of offd during setting should continue to be prohibited; discharge during line
hauling should be conducted on the opposite Sde of the vessdl to hauling operations;
and

(vii) attention should be given to the problem of cetacean interactions.

3.12 The meeting noted that a report from the Russan scientific observer on the Bulgarian
longliner RK-1 should be available for the meeting of the Scientific Committee and the rdevant data it
contains will need evauating a thet time.

Subarea 48.4 (South Sandwich Idands)

3.13 Detaled observations of seven sets were made by a scientific observer during an exploratory
fishing cruise during 1992/93 (SC-CAMLR-XI1/BG/8 Rev. 1) and reported to CCAMLR last year (SC-
CAMLR-XII, paragraphs 10.1 and 10.2). No incidental mortdity was seen and only one bird was
hooked during hauling. However, aggregations of potentialy vulnerable seabirds (especialy black-
browed abatrosses and white-chinned petrels) were observed close to the fishing vessd.

Divison 58.5.1 (Kerguelen)

3.14 Inlongline fishing around Kerguden in 1990/91, seabird mortdity rates averaged 0.5 birds
per set (over 163 sets), approximately 0.2 birds/l 000 hooks. These birds were principdly
black-browed abatrosses, giant petrels and white-chinned petrels (SC-CAMLR-X/BG/14). However,
this rate was observed largely in the absence of mitigating measures.

315 A detalled 13-day study of seabird/longline interactions was undertaken at Kerguden in
February 1994 (WGIMALF-94/12). The current longline fishery takes D. eleginoides a rdatively
shalow depths (450 to 590 m), compared to the fishery around South Georgia (800 to 1600 m),
and uses Mugtad autoliners. Seabirds attempting to take bait from hooks were principaly white-

409



chinned petrels, giant petres and abatrosses, white-chinned petrels comprised 87% of the birds
following ships. From 72 sets, 38 hirds (36 white-chinned petrels, 2 grey-headed abatrosses) were
recorded killed, giving a rate of 0.22 birds/1 000 hooks. However, rates were significantly higher
for daytime sats (1.00) than night-time ones (0.38) and, at night, higher when deck lights were on
(0.59) than when off (0.15). Most important, however, the discharge of offd at the start of setting,
on the opposite sde of the vessd to that used for setting, reduced sesbird mortdity to very low
leves (five white-chinned petrels in 44 sets and only one in the 41 sets when the timing and
positioning of the offd discharge was most advantageous). This success is only possible because the
setting operation takes only 10 to 15 minutes and dmogt dl birds in the vicinity can be attracted to
the offd, rather than to the baited hooks, throughout the setting period.

3.16 The report from Ukraine (CCAMLR-X111/BG/14) indicates that streamer lines and appropriate
offd discharge practice were in use on dl three vessds operating in this fishery in 1993/94. An
average of oneto two hirdsis reported to be killed during each longline setting.

3.17 Further data on the potentid for interactions between seabirds and D. eleginoides longlining
in Divison 5851 ae provided in WGIMALF-94/11. A substantid proportion of wandering
abatrosses breeding a Crozet 1dand have a foraging range including the western part of the
Kerguden shdf - the area to which longline operations are redtricted; wandering abatrosses
asociate with longline vessdls in substantia numbers. Wandering abatrosses breeding a Kerguden
are probably at even greater risk. Black-browed abatrosses from study colonies to the southeast of
Kerguden forage over the eastern shelf and do not appear to overlap with the longline fishery. Birds
from northwest Kerguelen forage over the western shelf and are likely to be at risk. Northern giant
petrels are dso ggnificantly at risk. However, provided that the D. eleginoides fishery on the
Kerguden shdf is maintained a its current level and the enforcement of measures to reduce
incidental mortdity is maintained, there should be very limited impact from this source on locd
seabird populations.

Indirect Information on Seabird/Longline Interactions

3.18 Information from South Georgia presented to CCAMLR last year (SC-CAMLR-XII/BG/7)
suggested that in 1992/93 there had been an increase in the incidence of fishing debris, including
longline hooks, associated with wandering and black-browed albatrosses at their breeding colonies.
3.19 Smilar datafor 1993/94 (SC-CAMLR-XI11/BG/4) indicate a 9x-fold increase in the incidence of
such materid. Hooks regurgitated by and attached to birds were al from longline fisheries and of a

vaiety of types, including those characteristic of Korean, Chileean and Russan fisheries. The
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incidence of hooks in pellets regurgitated by wandering abatross chicks suggested that some 20% of
the population could be affected. This aso raises the concern that in addition to the observed
mortality associated with longliners, there may also be additiona mortdity of birds that have escaped
with hooks in or attached to them.

3.20 Concern was dso expressed that the number of birds ingesting hooks was difficult to
reconcile with the data reported by the observers on the longline vessels. It was suggested that the
exigence of other fishing for D. eeginoides in Subarea 48.3 and waters adjacent to the CCAMLR
Convention Areamight be contributing to the problem.

3.21 Recent ggnificant declines in adult survivd raes of black-browed abatrosses (SC-CAMLR-
X11/BG/21) are believed to be associated with the onset of the D. eleginoides fishery in the South
Georgia area (see d 0 SC-CAMLR-XII, paragraph 10.8).

Information from Outside the Convention Area

3.22 Peapers describing incidental mortdity in longline fisheries outsde the Convention Area were
tabled: one describing the tuna fishery off Southern Brazil (WGIMALF-94/4); one on the tuna fishery
off Uruguay (NGIMALF-94/17); one on the Japanese southern bluefin tuna longline fshery in the
Southern Ocean (WGIMALF-94/6); and five discussing the tuna fishery in New Zedand waters (WG
IMALF-94/10, 21, 22 and 23). Catch rates of birds described in these papers are presented in Table 2.
In addition, four papers were tabled that discussed the observed effects of longline fishing on seabird
populations (WGIMALF-94/7, 8, 11 and 18).

3.23 The Working Group stressed that the data discussed were obtained solely from observers
on fishing vessdls, not from data provided by fishing vessels without observers on board.

Southern Brazil

3.24 Subgantiad seabird mortdity in the tuna longline fishery off southern Brazil was described in
WGIMALF-94/4. A tota of 71 birds killed on the longlines was observed during 52 days of fishing.
Of these birds, 64 were white-chinned petrels (Procellaria aequinoctialis), four were wandering
albatrosses (Diomedea exulans), and two were black-browed abatrosses (Diomedea
melanophris). Higher mortdity occurs when seas are sormy, and during full and first quarter moon.
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Uruguay

3.25 Paper WGIMALF-94/17 described sesbird mortdity during sword fish and tuna longlining off
the coast of Uruguay. Birds were caught during both setting and hauling. Two types of line desgn
were used: the Florida type and the Spanish type (WGIMALF-94/17). The mean mortdity was 10.5
birds per thousand hooks for the FHorida gear type, and 0.2 birds per thousand hooks for the
Spanish type. Black-browed abatross was the species most frequently caught. All five bird bands
retrieved during this study had been attached on South Georgia

3.26 The Working Group noted that the average catch rate of 6.6 birds per thousand hooks in
this fishery was higher than that presented in other pgpers. This may be due to the lack of mitigation
meaauresin thisfishery.

Audrdia

3.27 Paper WGIMALF-94/6 described dbatraoss mortdity in the Japanese tuna longline fishery in
the Southern Ocean. The paper compared catch rates between abatross species, concluding that
the more aggressive species tend to be caught more frequently. It was noted that subsequent work
on this fishery supports the findings of this paper.

3.28 New data (supplied by Mr Brothers) on the origin of 67 bands retrieved from abatrosses
and giant petrels incidentaly caught in the southern bluefin tuna fishery were presented and are st
out in Table 1. These data show that birds taken on longlines come from most of the sub-Antarctic
idands, both within and outside the Convention Area.

New Zedand

3.29 Two papers relating to the tuna longline fishery in the New Zedand region were presented
by New Zedland. Paper WGIMALF-94/10 reports the incidental mortdity resulting from eight days of
fishing by a New Zedand longliner to the east of the northern tip of New Zedand. Although a
sreamer line was deployed, a total of 134 hooked baits were taken, resulting in Six seabirds, all
abatrosses, being hooked. Bait takes occurred in daylight. 1t was noted that the relatively high rate
of surviva in hooking incidents was due to the lighter gear and short soak time (gpproximeately six
hours). Only approximately 4.5% of bait takes resulted in abird being hooked.
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3.30 Paper WGIMALF-94/22 reports that night-time setting reduces considerably the by-catch of
seabirds, dthough this may be counteracted when the moon is out. The streamer lines reduced
mortdity, but birds may become used to them. Ther design is therefore important. Two additiond
papers note population trends and vulnerability of abatrosses and petrels (WGIMALF 94/10 and 21)
to tuna longline fishing. It is notable that both the larger dbatrosses and the smdler petrels are
vulnerable, and while the abatrosses may be deterred by streamer lines from taking the baits, the
smdler petres are not.

D. eleginoides Fisheries Outsde the Convention Area

3.31 Extensve fisheries are operating in waters off southern Chile, over the Patagonian shelf and
al oceanic banks adjacent to the Convention Area, and have recently commenced around the
Fdkland/Mavinas Idands. No dataon incidental mortaity of seabirds are currently available for any
of these fisheries. However, black-browed and wandering abatrosses from South Georgia forage
widely over the Patagonian shelf and have been reported caught in fishing gear around the Faklands
and as far west as the west coast of southern Chile. There is, therefore, the potentia for significant
mortdity of abarosses from South Georgia, and indeed from other dtes within the CCAMLR
Convention Areg, in these longline fisheries.

3.32 Any efforts that CCAMLR can make to influence these fisheries to adopt the fishing practices,
including mitigating measures, in operation within CCAMLR would be highly beneficid.

3.33 Thefisheries around the FalklandMalvinas and on the Patagonian shelf are believed to use
scientific observers, requested to report incidental mortality, on al vessels. CCAMLR should consider
requesting access to these reports, in order to assess the magnitude of the by-catch of birds from the
Convention Area, as amatter of priority.

Other Areas

3.34 The Working Group noted that while no data were available from the eastern Pecific or the
Indian Ocean and waters around South Africa, there were known to be extensive longline fisheries,
both pelagic and demersd, in these areas, some of which have extensve bird by-catch. Some of
these fisheries are prosecuted by nations who are not Members of cCAMLR. The Working Group
therefore concluded that the problem of incidental mortality of seabirds from the Convention Area
clearly occursin al three oceans bordering the Convention Area.
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Evidence of Effects of Longline Fishing Outside the Convention Area
on Seabird Populations of Sub-Antarctic Idands

3.35 The declines in wandering abatross populations, especialy at Crozet and South Georgia
Idands, in the 1980s are widdy regarded as resulting from the rapid expanson of tuna longline
fisheries (see e.g., CCAMLR-VIII/BG/6, SC-CAMLR-X/BG/8). More recently, declines in grey-headed
abatross populations and reductions in recruitment and surviva rates of grey-headed and black-
browed abatrosses a South Georgia have been attributed, a least in part, to tuna longline fisheries
(SC-CAMLR-XII/BG/21).

Crozet and Kerguden Idands

3.36 Paper WGIMALF-94/11 presented information on changes in the populaion size of large
Procdlariiformes breeding in the French sub-Antarctic idands. Studies carried out over the past
three decades in the French audrd teritories indicate that most dbatross and giant petrel
populations have markedly declined. Demographic studies indicate that these declines are mainly the
result of increased adult mortdity. This high rate of mortality has been suspected to be the result of
mortdity incurred in longline fisheries. Satdlite tracking studies of breeding birds and band
recoveries of non-breeding birds indicate that during and outdde the breeding season these
populations are in contact with longline fisheries, mainly the peagic Japanese tuna fishery.

Marion and Gough Idands

3.37 Paper WGIMALF-94/18 reported the recovery of two tuna longline hooks from wandering
albatross nests a Marion Idand in the 1990s. The paper also reported that a tota of 26 birds of
three species banded at Marion and Gough Idands have been recovered at sea in the period 1951
to 1993.

3.38 An age-dructured modd of a wandering adbatross population, developed to smulate
population trends over time, was presented in WGIMALF-94/8. The paper assumes that fishing
operations affect juveniles more than adults, and that there is therefore a time-lag of 5 to 10 years
before further decreases in population numbers are reflected in the breeding population. In addition,
population growth rates will take gpproximately 30 to 50 years to stabilise after a perturbation. The
authors concluded that caution should be exercised when interpreting population trends because
short-term estimates may not provide good indications of longterm trends.
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Macquarie Idand

3.39 Anandyss of the dynamics of the wandering adbatross population on Macquarie Idand was
presented in WGIMALF-94/7. The estimated breeding population of this species has declined snce
1966 a an average rate of 8.1% per year, and this decline is correlated with the onset of a large-
scde tunalongline fishery in the southern hemisphere.

Species Involved

340 Severd papers reported that the species caught on tuna longlines tend to be the larger, more
aggressve species (WGIMALF-94/4 and 10).  Smdler birds can dive up to 10 m
(sc-cAMLR-XI1/BG/14) and hkring baits to the surface. These birds may get hooked but larger birds
often take baits from samdler birds as they bring them to the surface, and it is these birds that can
ultimately become hooked.

Summary of Interactions between Seabirds
and Longline Fisheries

341 Table 2 gives a summary of estimated caich rates of seabirds by longline fisheries, both
ingde and outsde the ccAMLR Convention Area, contained in the papers presented to the Working
Group. The estimated catch rates were caculated from drect observations, collected by scientific
observers, of seabirds captured on longlines. As such, they usudly represent only asmall proportion
of the tota number of hooks set in the fisheries represented, and therefore, the implied tota
mortalities are extrgpol ations subject to uncertainty. Large variations of seabird incidenta catch data
among areas, years and fisheries are to be expected. In addition, no data are available from a
number of longline fisheries and areas. Therefore, an accurate estimate of tota seabird mortdity is
not possble Nevertheess, in the case of tuna fisheries, the tota annud effort in the southern
hemisphere has exceeded 100 million hooks. Therefore, athough the catch rates are uncertain, they
imply that substantial numbers of seabirds are captured each year. Apart from the example from the
South Atlantic tuna fisheries off southern Brazil and Uruguay, the catch rates are Smilar across
fisheries, despite the congderable differences in the near-surface longline gear employed in fisheries
for tuna and the bottom lines used in the fishery for D. eleginoides.
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342 The results from the Japanese tuna fishery in New Zedand waters with and without
mitigation methods show that subgtantid reductions in catch rates may be achieved by setting
longlines a night and by using bird-scaring streamer lines.

343 Thereaultsin the table show that the greater part of seebird incidental mortdity relating to
birds breeding within the Convention Area arises from fisheries outsde the Convention Area.

However, catch rates of seabirds in the longline fisheries within the Convention Area are comparable
with those outsgde. Accordingly, future growth in these fisheries has the potentia to lead to

Subgtantid incidental mortdity unless mitigation measures are continued and improved.

344 Table 3 summaries the species compogtion of birds killed in longline fisheries, taken from the
sudies of incidental mortaity of seabirds presented to the Working Group. This table shows clearly
the prevaence of dbatrosses, particularly black-browed and wandering abatrosses, of giant petrels
and of white-chinned petrels as victims of longline fishing, especidly in the Convention Area.

3.45 The Working Group noted that the data presented showed that many of the populations of
segbirds that breed in the Convention Area were subject to incidenta mortdity on longlines outsde
the Convention area. However, as the species affected are from the Convention Area, CCAMLR has
aresponghility under Article 11 of the Convention to address the problem in a proactive manner.

DATA ON INCIDENTAL MORTALITY ASSOCIATED
WITH LONGLINE FISHING

4.1 Two forms are currently in usein CCAMLR for reporting information on incidental by-catch
of seabirds and marine mamma's during longline fishery:

* CCAMLR dandard fine-scae catch and effort data form for longline fishery (Form C2,
verson 4); and

» form for reporting observations on incidental mortality of birds and mammas (Format 7,
Scientific Observers Manual).

4.2  The Working Group reviewed the data provided by Members during the last two seasons.
Only five cases of incidental mortdity of seabirds were reported on form C2 by commercid fishing
vesds  These five reports came from two longline vessels which carried out fishing for D.
eleginoides in Subarea 48.3 (South Georgia) during the 1991/92 season. No reports on form C2
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were received for the 1993/94 season, except areport of an incidenta catch of one petrel, dthough
completed C2 forms were received from al vessds authorised to take part in the fishery.

4.3  Inview of the discrepancies between reports on C2 formats received from the commercid
fishery and those made by observers (see paragraphs 3.5, 3.7 and 3.9), the Working Group agreed
that there is a need to improve the callection of information on incidental mortality. Experience from
the 1993/94 season had demondtrated that the only practica method of obtaining reliable data was
from scientific observers. It was noted that the small number of vessas involved in the fishery and
the high variability in rates of incidenta mortdity meant that observers are required for every vess
to achieve accurate and unbiased estimates of mortdity. It was further noted that vessels without
observers are likely to behave differently, which makes extrapolations of results from observed
vessals to unobserved vessal's questionable.

Adviceto the Scientific Committee

4.4  Themeeting identified some important requirements for improving the qudity of seabird data.
In particular, the meeting noted the need for improved observer coverage and the priority tasks for
observers with respect to the collection of data for quantifying interactions between seabirds and
longline fisheries. A number of aspects relevant to observer tasks need further detailled consultation
with WG-FSA.

() Whenever logidticaly possible (eg., berth availability), two scientific observers should
be present on each vessd.

Judtification: To obtain adequate data on fish, fishery and seabird mortdity from this
fishery requires full observer coverage. One observer per vessel cannot undertake dl
tasks currently being specified. Idedly, one observer would record the seabird data
and another the rdlevant data from the fish and fishery.

(i) For sedbirds it is essentid that dl dead specimens are retained whole, appropriately
labelled and returned to port for the necessary processing.

Judtification: In order to overcome difficulties in accurately identifying seabird species,
carcases need to be retained for subsequent checking by a specidist ornithologist.
Informeation on age and sex, which can only be obtained from specidist investigation of
carcases, is vitd for species conservation purposes. Correct identification of seabirds
caught in longline fishing is vitd if the impact of such fishing isto be properly assessed.
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@) I it is not possble to retain the whole specimen, a minimum requirement would be
retention of bird head, legs and bands and samples suitable for DNA andlyss.

Judtification:  Retention of heads and legs a least will ensure accurae pecific
identification and perhaps ageing of each bird caught. The recovery of bands from
seabirds will contribute to demographic studies and to determining the provenance of
birds caught.

(iv) Obsarvers should be given training to alevel wherethey can at least digtinguish rdigbly
the differences between ALBATROSS, SHEARWATER, PETREL (suggested minimum
identification categories). Data sheets used to record the catch will then indude
provison for recording seabird identification by observers.

Judtification: This would provide some minimum desrable data if the specimens
retained were somehow |ost.

(V) A responghility of each Member shdl be to ensure that appropriate genetic materid
from each seabird specimen is retained for submission to a central storage/processng
inditute.

Judtification: Determination, usng molecular genetic techniques, of the provenance of
birds caught by a fishery is a high priority if we are to understand the rationship
between seabird by-catch in fisheries and seabird populations.

(vi) Documentation of fishing equipment, techniques, vessd configuration and details of
mitigation measures are essentid.  This will involve recording information on line setting
aswdl asline hauling.

Judtification: Accurate documentation of the nature and use of fishery equipment is
essentid to evaduate catch rates of seabirds, particularly in rdation to the use of
mitigating measures.

45  The Working Group agreed that the priorities for observations on commercid vesselsin the
longline fishery, as lad out in the pilot edition of the Scientific Observers Manual, should be
updated. The following research priorities were identified which could be addressed by the
collection of information by scientific observers:
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»  monitoring of tota incidentd bird mortdity by species, sex and age;

*  bird mortdity per unit of fishing effort and rdative vulnerability of different species,

» collection of bird bands and notification of other sudy markers,

» dficacy of mitigation measures,

* invedigation of the practicdities of the implementation of different mitigation methods.

4.6 Itisrecommended that observers be equipped with the relevant documentation in order to
assg with the education and dissemination of information to fishermen on the problem of incidenta
mortality and potentia solutions.

4.7  TheWorking Group recommended the following:

() reporting data on incidental mortdity on form C2 to be continued; and

(i)  the Secretariat to create data sheets in book format, based on information set out in
Appendix D, for reporting observations conducted on board longline vessels by
scientific observers desgnated under the cCAMLR Scheme of International Scientific
Observation.

4.8  These data formats will need to be conddered at the meeting of the Scientific Committee in
1995. The Working Group recognised that these formats would not be prepared in time for the
1994/95 fishing season. It was therefore suggested to circulate to Members the ligt of information
required (Appendix D) in order to standardise the collection of information by scientific observersin
the 1994/95 season.

49  An additiond gppendix to the Scientific Observers Manual should be prepared by the

Secretariat to provide guidance for observers placed on longline vessas for the purposes of
recording information relaing to incidenta mortdity.

MEASURES FOR REDUCING AND/OR ELIMINATING INCIDENTAL
MORTALITY ASSOCIATED WITH LONGLINE FISHING

Reports of Members Work in the Convention Area
5.1  Paper WGIMALF-94/12 described the dumping overboard of minced offd a few minutes

before and during the setting of longline. This method, it was pointed out in discussion, is goplicable
only to short (10 to 15 minutes) settings in certain D. eleginoides fisheries, but would be of little use
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in longer settings or in the tuna fishery (Sx-hour settings). Reduced sesbird mortdity with night
setting and, further, a night with deck lights off, was shown.

52 Thedaain WGIMALF-94/14 demondrated increased mortality during daylight setting; the
streamer line caused reduction of thisby 79%. The authors pointed out problems with the CCAMLR-
designed weight at the end of the streamer line and suggested its replacement by floats to maintain
tenson of the bird line. It was suggested that disposd of offd during hauling should be on the
oppogite sde of the ship to where hauling occurred.

5.3  Paper sc-CAMLR-XII/BG18 emphasised setting in pre-dawn hours (0300 to 0400) in
Subarea 48.3, a time when least birds follow the ship. No offd was discharged from 30 minutes
before setting. 1t dso contained an illugtration of a streamer line that had been useful (40 to 50 m,
sreamersat 1 mintervals).

Experience from Research and Fishing Operations
Outside the Convention Area

54  Paper WGIMALF-94/9 described a streamer line with 12 swivelled streamers which reduced
seabird hooking significantly.

5,5  Paper sC-CAMLR-XII/BG13 drew attention to three problems. the termind weight or buoy
on the streamer line tangling with the mainlineg; the streamers becoming wrapped around the streamer
line during operation; and the firgt streamer tangling with baited hooks during setting. Modifications
were proposed, including 100 m of rope with streamers at the end of the line to provide drag,
ingtead of the weight.

56  Paper WG IMALF-94/17 emphasised night setting to avoid mortality of seabirds, and the use
of aweighted swivd (80 g) on the snoods (hook branch line) to aid the sinking of baited hooks. The
reduction of deck-lighting a night reduced by- catch.

5.7  Paper WG IMALF-94/23 stressed the importance of night setting to avoid incidenta catch; the
greatest risk of by-catch was during setting between 1200 to 1800 hours. Thawed baits caught
fewer birds. Moon phase affected incidenta catch, with highest mortaity three nights either side of
full moon.

5.8  Paper WG IMALF-94/24 stressed the need for baits used in longline to be wdl-thawed so that
they sink; intact fish need to have the swim bladder deflated.
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Use and Effectiveness of Various Mitigation
M ethods Outside the Convention Area

Light Conditions

5.9  Three sudies showed that setting longlines a night sgnificantly reduced the incidental catch
of seabirds (WGIMALF-94/10, 23 and SC-CAMLR-XI1/BG/14). However, these papers also noted that a
full moon increases the activity of birds and hence the number that are caught. Anecdotd evidence
described in WGIMALF-94/4 supported these findings.

510 Papers WGIMALF-94/10 and 22 suggested that the greatest seabird catches were taken on
lines st during the afternoon.

Streamer Lines

5.11 Paper WGIMALF-94/6 described streamer lines developed and used in Japanese longline
vesds in tuna fisheries north of the Convention Area.  This work formed the basis and origind
impetus for CCAMLR’s adoption of Conservation Measure 29/x11.  Subsequent investigations have
shown that the deployment of such streamers has reduced considerably the incidental caich of
segbirds in these fisheries.

5.12 Experience of sreamer linesin other fisheries was aso presented (WGIMALF-94/9).

5.13 The principles of operation of the streamer lines are provided in WGIMALF-94/19. It is
important to note that their effectiveness depends principaly on the scaring effect produced by the
independent and unpredictable movement of the lines.

5.14 Some papers (e.g., WGIMALF-94/10) stated that birds had become accustomed to the
sreamer lines, and that this had reduced the effectiveness of those lines. The Working Group
agreed, however, that this indicated that the lines used were inadequately constructed or deployed.

515 WGIMALF-94/10 and 22 concluded that two streamer lines might be more effective than one.
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Offd Dumping

516 Severd gudies reported on the effect of throwing offd into the water a the time of setting
and hauling to digtract birds (WG-IMALF-94/4, 12 and 17; see also paragraph 3.15).

Weights

5.17 Bird catch was reduced by attaching an 80 g leaded swive to the branch line, 3.6 m from the
hook (WGIMALF-94/17). The Working Group noted that this may have been even more effective
had it been placed closer to the hook.

5.18 Paper sC-CAMLR-XI1/BG/14, which discussed incidental mortdity of seabirds in the Japanese
tuna longline fishery in New Zedand waters, dso recommended the use of 70 g swiveds on branch
lines, as close as possible to the hooks.

Bait Throwers

5.19 The Working Group noted that bait-casting machines had been developed in the Audtrdian
tuna fishery. These machines reduced incidenta mortdity and were dso advantageous to the
fisheries

Bat Qudity
520 WGIMALF-94/24 identifies bait quaity as an important factor in the rate a which baits snk so
that they are less likely to be located by birds. Bait that is thawed, and has had the air in its swim

bladder expdled, will ank. The paper also discussed the Sink rates for various species of bait fish
commonly used in the Jgpanese tunalongline fishery.

Advice to the Scientific Committee
521 The Working Group agreed that much of its discusson and review of information was

directly relevant to the provisions set out in Conservation Measure 29/X11. These provisons am to
minimise incidentd mortdity of seabirds during longlining in the Convention Area.
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5.22

In this context, the Working Group drew SC-CAMLR’ s attention to:

the need to review Conservation Measure 29/X11 as a matter of urgency;

a mgor amendment to the above measure should ensure that scientific observers are
placed on dl longline vesds fishing in the Convention Area  Such placement
necessitates both the collection and reporting of data by observersin a format specified
by the Scientific Committee. This must be achieved in such a way that the observers
scientific impartidity is not compromised by a perception that they need to enforce
compliance or report violations of conservation measuresin force;

the need to ensure that the setting of al longlines only takes place a night (i.e., between
the times for nautical twilight) and only the minimum lights necessary for ship sdfety are
used. This measure ams to minimise incidentd mortaity of abatrosses, adthough it
increases the impact on petres, this will require further research to develop appropriate
mitigating meeasures,

dumping of trash and/or offd during longline operations must be avoided if possble, but
should it occur, it must be done as far avay as possble from the area of the vess
where the longlines are being set or hauled. This will serve to reduce potentia
Interactions between seabird foraging for offd and longline operations,

the requirement that only thawed bait be used during longline operations,

the continued need to ensure that longline fishing is conducted so that baited hooks snk
as soon as possible after being put into the water;

the need to deploy streamer lines a dl times during the setting of longlines. The
appendix to Conservation Measure 29/XI11 should be revised to dlow an option to use
weights, floats or other methods to maintain suitable tenson of the streamer ling;

every effort should be made to ensure that birds captured during longlining are released
dive and tha wherever possble hooks are removed without jeopardising the life of the
bird concerned.

5.23 The Working Group agreed on the need to investigate the effectiveness of any dternative
streamer line configurations prior to recommendation. Principles to be consdered are described in
detall in WG IMALF-94/19.
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524 The Working Group further agreed tha future devdopment of mitigation of incidentd
mortaity of longline fishing would require an experimentd gpproach. Data arisng from such an
gpproach would augment that being collected by observers aboard commercia vesses.l]

5.25 Recognisng the potentid for interactions between cetaceans and longline fisheries in the
Convention Area, the Working Group recommended that the Scientific Committee investigate how
research on mitigating such interactions might be undertaken practicaly.

526 The Working Group agreed that ccAMLR should exchange information on the State of
Antarctic seabird populations affected by longline fisheries, incidenta catches in these fisheries, and
relevant data on fishing effort with gppropriate fisheries management authorities and internationd
organisations.

5.27 It wasnoted that while it may not dways be possible to transfer mitigation techniques used in
one fishery into another fishery, experience in formulating and implementing consarvation measuresto
mitigate incidentd mortdity in longline fisheries should be shared around various organisations (see
Appendix E).
REQUIREMENTS FOR FUTURE WORK
6.1  TheWorking Group hasidentified areas where further work is needed:

*  assessment of incidenta mortdity in the Convention Areg;

* education of fishermen and involvement of the indudtry;

»  devdopment and evauation of mitigation measures; and

» monitoring of bird populations in the Convention Area likely to be affected by longline

activities.

6.2  Consequently, severd actions were proposed:

* tomantan or increase monitoring of the bird populations involved,

» liason with national and internationd fisheries agencies in adjacent waters concerning
incidental mortdity of seabirds from the Convention Areg;
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* to put in place a mechanism fadlitating the identification and further processng of
specimens collected by scientific observers;

* to deveop data collection forms to be used by observers on board fishing vessels.
These forms should be prepared in close liaison with WG-FsA ;

* to produce a brochure relevant to CCAMLR fisheries and have it trandated into the
languages of the fishing nations. This task would be carried out by the Secretariat in
contact with gppropriate experts during the intersessona period addressing, inter alia,
the conservation and economic advantages of reducing incidental mortdity;

* to dedgn and implement an experimentd program usng commercid longline and

research vessels, amed a improving bird-scaring devices. The program should aso
address vessd configuration, gear design and methods of its deployment.

ADOPTION OF THE REPORT
AND CLOSE OF THE MEETING

7.1  Thereport of the meeting was adopted.

7.2 In cdosng the meeting, the Convener thanked the participants, rapporteurs and the
Secretariat for their hard work and cooperation during the meeting.

7.3  Themeeting was closed at 0020 hours on 23 October 1994.
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Table 1 Place of banding of a sample of albatrosses and giant petrels caught in the southern bluefin tuna
longline fishery.

Location: Number of Birds

Islands within the Convention Area:

South Shetland Islands 2
Bird Island, South Georgia 21
Crozet Idand 11
Kerguelen Island 6
Marion Island 6

I slands outside the Convention Area

Gough Island

Amsterdam Island
Macquarielsland

Albatross Island, Tasmania
Mewstone |sland, Tasmania
Auckland Island

Campbell 1sland

Bk whoek e e
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Table2: Catch rates of seabirdsin various longline fisheries from data collected by observers both inside and outside the CCAMLR Convention Area. Rough estimates
of total mortality are extrapolated from estimates of total effort. These estimates may involve substantial extrapolation, and hence may be subject to
considerable uncertainty.

] ] Number of Hooks | Number of | Incidental Catch | Tota Effort | Annual Implied
Region Fishery Season Observed Birds Caught | Rate of Seabirds | in Fishery Total Seabird Reference
(Observed) (No. per (Millions Mortality
1 000 hooks) of hooks)

South Atlantic Tuna 1990 18597 71 382 - 26501 WGIMALF-94/4

off Brazil

South Atlantic off

Brazil and Uruguay Tuna 194 55624 280 503 - - WGIMALF-94/17

Australia,

SW of Tasmania Tuna (Japanese) 1987 108662 45 041 107.9 44000 WGIMALF-94/6

New Zealand .

(r?évrth) an Tuna(domestic) | 1994 11200 6 027 - - WGIMALF-94/10

New Zealand

(w/o mitigation) Tuna (Japanese) 1988-91 1269000 304 024 104 2500 SC-CAMLR-XI1-BG/14

New Zealand

(streamer lines Tuna (Japanese) 1992 1032000 16 0.016 90 1442 SC-CAMLR-XI1-BG/14
+ night-setting)
Fisheriesin CCAMLR Convention Area

South Georgia o
(Subarea48.3) D. eleginoides 1991 9000 6 0.67 5.23 3000 WGIMALF-94/5

“ . SC-CAMLR-XI1-BG/9
(single vessel) 199 239200 75 031 0.2392 75 Rev 1.

« ) 194 25860 5 019 0.2504 55 WGIMALF-94/14

“ “ 194 206720 98 047 0.29144 138 WGIMALF-94/15

Kerguelen )

(Division 585.1) 194 174000 38 022 - - WGIMALF-94/12

1 Estimate calculated as birds per fishing day. Number of fishing daysisan estimate only.

2 Reported to be higher in 1993

3 Estimated

4 C. Moreno, pers. comm.

5

All hooks south of 30°S




Table 3: Summary of the species composition of birdskilled in longline fisheries.

Region Fishery Season No. of Killed Composition by Species? (%) Reference
Birdsldentified | wA BBA GHA YNA SA LMA GP WCP Other
South Atlantic
Tuna 1990 b WGIMALF-94/4

off Brazil 71 6 3 - - - - - 90 1
South Atlantic off
Brazil and Uruguay Tuna 1994 45 13 82 - 2 - - - 2 - WGIMALF-94/17
Australia,
SW of Tasmania Tuna (Japanese) 1987 33 21 42 3 - 21 9 3 - - WG IMALF-94/6
New Zealand
(Ne:;‘;th) an Tuna (domestic) 1994 6 82 18 - - - - - - - | WGIMALF-94/10
New Zealand
(w/o mitigation) Tuna (Japanese) | 1988-91
New Zealand 135 19 19 4 - - - 1 - 572 | SC-CAMLR-XII-BG/14
(streamer lines Tuna (Japanese) 1992
+ night-setting)

Fisheriesin the CCAMLR Convention Area

South Georgia

(Subarea48.3) D. eleginoides 1991 6 - 16 - - - - - 67 16° | WGIMALF-94/5

“ . 1 SC-CAMLR-XI11-BG/9
(single vessel) 94 £ 1 8 ) ) ) ) 36 95 ) Rev 1.

“ “ 194 21 - 71 - - - 5 24 - - WGIMALF-94/14

“ “ 194 98 - 21 27 - - - 15 15 12d WGIMALF-94/15
Kerguel
(g\g,i‘; g 3 “ 1994 33 : i 5 - S . - | WweIMALF-a12
Kerguelen “ 1991 8 - 50 - - - - 13 37 - SC-CAMLR-X/BG/14

a WA wandering abatross, BBA black-browed albatross; GHA grey-headed albatross; YNA yellownose albatross; SA shy albatross; LMA light-mantled albatross;
GP giant petrel; WCP white-chinned petrel

b Antarctic fulmar

¢ Albatross sp.

d Cape petrel

¢ Grey petrel 35%, Bullers albatross 16%, white-capped al batross 4%; cape petrel 1%, westland petrel 1%
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INCIDENTAL MORTALITY OF SEABIRDS
Delegation of Russa
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ISLAND, SOUTH GEORGIA

Delegation of United Kingdom
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Delegation of Audrdia
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FEBRUARY TO 18 APRIL 1994

Delegation of usa

SUMMARY REPORT OF THE UK NOMINATED SCIENTIFIC OBSERVERS ON FV
IHN SUNG 66, 16 DECEMBER 1993 TO 7 FEBRUARY 1994
Delegation of United Kingdom

REPORT ON ASSESSMENT AND AVOIDANCE OF INCIDENTAL MORTALITY IN
THE CONVENTION AREA 1993/94
Report of Observer (Ukraine)

REPORT ON ASSESSMENT AND AVOIDANCE OF INCIDENTAL MORTALITY IN
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United States of America
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APPENDIX D

DATA TO BE COLLECTED AND REPORTED BY
SCIENTIFIC OBSERVERS ON LONGLINE VESSELS

Generdl items

Cruise date (trip start/finish date)*
Observer name*

Designating CCAMLR Member*
Vess name*

Vess type (longliner, converted, etc.)*
Nationdity

Owner*

Captain*

Fshing master

VesH radio cal sgn*

Target species*

Registered length

Gross weight (GRT)

Electronic equipment

Comments

Fishing Gear Description

Start/end date of gear use

Longline type (e.g. traditiona, Spanish, automatic
line, etc.)*

Diagram of configuration of the longline
Samples of fishing gear collected
Mainline materia

Mainline diameter (mm)*

Branch materid

Branch length (m)*

Hook size*

Hook type*

Hook make/model*

Height of hook setting off the bottom*
Method of baiting (manua/automatic)
Automatic baiting (randonVprecision)
Vess equipped with streamer line (Y/N)
Floats

Weights

Comments

Environmental Conditions

Wind speed/direction*

Sea height/direction

Swel height/direction

Barometric pressure

Barometer (rigng/faling/steady)

Cloud cover

Externd air temperature

Surface water temperature*

Daylight period (dawn, dusk, day, night)
Moonlight (full moon, half moon, none)
Deck lights (On/Off)

Comments

Bait details

Bait species*

Bat gze

Bait mix (proportion)

Bait thawing (full thawed, hdf frozen, frozen)
Comments

Offal dumping (Y/N)

Time/date of observation

Side of vessd (longline set/opposite)
Start/stop time of dumping
Comments



Streamer Line Description

Diagram of the mitigetion device
Samples of mitigation device collected
Bird pole length (m)

Bird pole position

Streamer line length (M)

Streamer line materia

Streamer line diameter (mm)
Streamers length (m)

Streamers materia

Streamers diameter (mm)

Streamers colour

Streamers distance apart (m)

Number of streamers

Height of attachment above water
Line over bait entry point ? (Y/N)
Digtance from bait entry point and bird line
Comments

Set and Haul Details

Time zone

Start/end set time/date*
Start/end set |atitude/longitude*
Start/end haul time/date*
Sart/end haul latitude/longitude*
Setting speed/ship speed (knots)
Mainline length (km)

Number of hooks set

Digtance between branches
Streamer line in use? (Y/N)
Comments

Bird and marine mammals abundance during
line setting

Time/date of observation*
Estimated total no. of birds*
Estimated no. of albatrosses
Edtimated no. of petrels
Egtimated no. of penguins
Egtimated no. of seds
Estimated no. of whales
Comments

Seabird By-catch Data

Time/Date of observation*
Species*

Timein on haul

Alive or dead

Cause of injury or death*
Sample retained (Y/N)
Type of sample (whole bird/head only)
Sample number

Band (Y/N)

Tag number

Number of hooks observed
Comments

Marine Mammals I nteraction

Time/date of observation*
Speciest

Number*

| nteraction description*
Comments

* Data currently reported on the cCCAMLR standard fine-scale catch and effort data form for the
longline fishery (form C2, verson 4) and the form for reporting observaions on incidenta
mortaity of birds and mammas (format 7, Scientific Observers Manual).



APPENDIX E

INTERNATIONAL FISHERIES ORGANISATIONS WHOSE COMPETENCE
COVERSWATERSADJACENT TO THE CCAMLR CONVENTION AREA

Organisation Fisheries Managed Areas Covered
Internationd Commissonfor | Tunaand tuna-like species Atlantic Ocean between 50°N
the Consarvation of Atlantic and 50°S
Tunas (ICCAT)

Indian Ocean Tuna Tunaand tuna-like species Indian Ocean (FAO Areas 51

Commission except southern bluefin tuna and 57) Western Pacific (FAO

Area71)

Indian Ocean Fisheries Species other than tuna and Indian Ocean (FAO Areas 51

Commission (I0FC) tuna-like pecies and 57)

South Pecific Commission Tunas (mainly skip jack, ydlow | Western and Centrd Pacific

(sPo) fin, big eye and dbacore); no | (southern boundary at 45°S)
management respongibility, between 150°E and 140°W
research only

South Peacific Forum Fisheries | All species of finfish and 200-mileE=z of South Pecific

Agency (FFA) shlfish Ocean states

Commisson for the Southern bluefin tuna All areas where this species

Conservation of the Southern occurs, mainly to the south of

Bluefin Tuna (CCSBT) 30°S

Inter-American Tropicd Tuna
Commisson (I-ATTC)

All species of tunaand hillfish

Eagtern Pacific within FAO
Area 87




