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Abstract

Longlining operations for Dissostichus eleginoides off South Georgia were assessed for
incidental mortality and interactions with seabirds. Twenty-seven line sets were
observed and 98 deaths of seabirds were recorded over 20 sets; no deaths occurred
during hauls. The 16 sets made at night contributed 15% of overall mortality, all of
white-chinned petrels (Procellaria aequinoctialis); the four day sets contributed 85% of
deaths, with giant petrels (Macronectes sp.), grey-headed albatrosses (Diomedea
chrysostoma) and black-browed albatrosses (D. melanophrys) predominating.
Grey-headed albatrosses, whose populations at South Georgia are in serious decline,
were disproportionately affected in relation to their numbers near the fishing vessel;
giant petrels may be disproportionately affected in relation to the size of their
breeding population at South Georgia when compared to albatrosses. The average
mortality rate for the 20 sets was 0.48 birds/1 000 hooks and maximum mortality
3.12 birds/1 000 hooks. Mortality and interactions of birds with operations varied with
site and time of day, and was affected by behavioural interactions between birds.
Setting only at night would dramatically reduce the number of albatross deaths, and
restrict mortality to white-chinned petrels. A streamer line made to CCAMLR
specifications may reduce mortality but may be less effective during calm weather,
intense feeding activity by seabirds, or when incorrectly constructed.

Résumé

Une évaluation des opérations de péche a la palangre de Dissostichus eleginoides au large
de la Géorgie du Sud a été effectuée pour mesurer la mortalité accidentelle et
I'interaction avec les oiseaux de mer. La pose de 27 lignes a été observée; sur 20 d’entre
elles, 98 morts accidentelles d’oiseaux marins ont été enregistrées; la remontée des lignes
n’a provoqué aucune mort accidentelle. Les 16 poses effectuées de nuit ont causé 15%
de la mortalité totale, et n’ont touché que des pétrels a menton blanc (Procellaria
aequinoctialis); les quatre poses de jour ont causé 85% de la mortalité, et ont affecté
principalement des pétrels géants (Macronectes sp.), des albatros a téte grise (Diomedea
chrysostoma) et des albatros a sourcils noirs (D. melanophrys). Par rapport a leur nombre
a proximité du navire, les albatros a téte grise étaient particuliérement affectés; si on les
compare aux albatros, les pétrels géants sont peut-étre touchés de maniére
disproportionnée, vu la taille de leur population reproductrice en Géorgie du Sud. Le
taux de mortalité moyen pour les 20 poses était de 0,48 oiseau/1 000 hamegons et la
mortalité maximale de 3,12 oiseaux/1 000 hamecons. La mortalité des oiseaux de mer et
I'interaction de ces derniers et des opérations de péche dépendaient du site et du
moment de la journée, et étaient influencées par le comportement des oiseaux entre eux.
Ne poser les palangres que de nuit réduirait considérablement la mortalité des albatros
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et la restreindrait aux pétrels & menton blanc. La ligne de banderoles préconisée par la
CCAMLR peut réduire la mortalité, mais risque d’étre moins efficace par temps calme,
lors de 'approvisionnement intensif des oiseaux de mer, ou lorsqu’elle n’est pas montée
correctement.

Pesrome

Apycuwiit npomeicen Dissostichus eleginoides B paitone FOxHo# I'eoprun Obia
HCCJIENOBAH C TOYKH 3PEeHHS TOOOYHONH CMEPTHOCTH MODPCKMX IITHLl B B3auMOaeHcTBuUi
MeXKOy OTHHAMH U opoMbicsioM. HaGmonernnst npoBOONNCH B TEUYCHKHE MOCTAHOBKH
27 9pycoB; ObLIO 3aperncTpupoBaHo 98 ciyuaes cMmeptd ATHYH npd 20 NOCTaHOBKAaX.
CryuaeB cMepTH NTHI NPU BBIGOPKE SIPYCOB OTMeueHO He ObLio. 15% obuiei
CMEPTHOCTH NPUXOOUJIOCH HAa 16 MOCTaHOBOK, BEIMIOJTHEHHBIX HOUYBIO, BCE TOrudimue
nTuuei - 6esioropsbie 6ypeBectuku (Procellaria aequinoctialis). 85% oGwei
CMEPTHOCTH NPUXOAN/IOCh HA UETHIPE OHEBHBIX MOCTAHOBKY; CPEOH NMOrUOLIHX MTHLH
npeobsiafganu rurautTckue dypesecTHuKH (Macronectes sp.), ceporojioBele
anpbarpockl (Diomedea chrysostoma) n 4epHOOpOBBIe a1bdaTpochl. CeporosioBbie
anpbaTpockl, pPa3Mep MONYASHUM KOTOPBIX PE3KO COKPATHJCH, OKAa3asiuch
HOABEPXKEHbI MOBOYHOU CMEPTHOCTH B pasMepe, HENPOMOPUUOHAIBHOM K HX
YHCJIEHHOCTH BOJIH3M MPOMBICTOBOroO cyaHa. Ilo cpaBHeHnuwo ¢ ajpdarpocamu
FUTFAHTCKHME OYyPEBECTHUKH, BOBMOXHO, OKa3bIBAKOTCH HEMPONOPIHOHAIBHO
NOABEPXEHBI CMEPTHOCTH M0 OTHOUIEHHIO K pa3Mepy HX THE3HOBOH MONYJISIUHU Ha
FOxHoi#i I'eoprun. B redenue 20 nOCTaHOBOK SIPYyCOB CpPEOHsist 00Ias CMEpPTHOCTh
coctaBuia 0,48 ntuus/1000 KprouykoB, a MakKcamasIibHas CMEPTHOCTH -
3,12 oruuel/ 1000 xprouykoB. YpoBeHh CMEPTHOCTH M B3auMoOAeHCTBUE MeX Oy
UTHIAMHY K MPOMBICJIOM MEHSETCS B 3aBHCHMOCTH OT IPOMBICJIOBOIO y4acTKa u
BPEMEHHN CYTOK, a TaKXKe NOBEJECHUECKUX OCOOEHHOCTEH MeX Ny NTULHAMH.
IlocraHOBKH SPYCOB TOJIBKO HOUBIO B 3HAYMTE/IBHOH Mepe MOryT COKPATHTh YUCJIO
Cllyd4aeR CMEPTHOCTH aNb0AaTPOCOB, a TAKKE OTPAHAUNTL CMEPTHOCTH NTHI
CMEPTHOCTBIO GEIOropJIbiX GYpPEeBeCTHHE.OB. VICMOB30BAHUE JTUHS C OTIYTHBAIOHIAMHE
¢dnaxkamu, pexomengosanporo AHTKOMoM, MOXeETh TOHU3UTH YPOBEHD
CMEPTHOCTH, OHAKO €ro OefiCTBIE MOXKET 0Ka3aThesd MeHee 3(peKTUBHBIM B CJIydae
TUXOH MOrOAbl, HHTEHCUBHOTO KOPMJIEHMSI MOPCKHX INTHI UJIH B CJiydae, €cjiH OH
HENpaBU/JILHO CKOHCTPYHPOBaH.

Resumen

Se hizo una evaluacién de las operaciones de pesca de palangre de Dissostichus
eleginoides realizadas alrededor de Georgia del Sur con respecto a la mortalidad
incidental y a las interacciones con aves marinas. Se observaron 27 lances y se
registraron 98 muertes de aves marinas en 20 calados de la linea; no se registraron
muertes durante el izado. Los 16 calados de palangre hechos de noche contribuyeron
un 15% a la mortalidad total, constituida exclusivamente de petreles de mentén blanco
(Procellaria aequinoctialis). Los cuatro calados de palangre hechos de dia contribuyeron
un 85% a la mortalidad total, constituida predominantemente de petreles gigantes
(Macronectes sp.), albatros de cabeza gris (Diomedea chrysostoma) y albatros de ceja negra
(D. melanophrys). Los albatros de cabeza gris, cuyas poblaciones en Georgia del Sur
estan disminuyendo en forma grave, fueron afectados de manera desproporcionada en
relacién a su ntimero cerca de la embarcacién pesquera; es posible que los petreles
gigantes sean afectados de manera desproporcionada al tamafio de su poblacién
reproductora en Georgia del Sur cuando se le compara con los albatros. La tasa de
mortalidad media para los 20 calados es de 0.48 aves/1 000 anzuelos y la mortalidad
méxima 3.12 aves/1 000 anzuelos. La mortalidad y las interacciones de las aves con las
operaciones variaron segun el lugar y hora del dia, y fueron afectadas por interacciones
entre las aves. Si los calados de palangre se hicieran sélo de noche, se reduciria
dramaticamente el ndmero de muertes de albatros, y la mortalidad se limitaria a
petreles de mentdén blanco. El uso de lineas espantapéjaros fabricadas segin las normas
de la CCRVMA podria reducir la mortalidad, pero ellas podrian ser menos efectivas
durante los periodos de calma, o de intensa actividad alimentaria de las aves, o cuando
han sido construidas incorrectamente.
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INTRODUCTION

Declines in populations of several species of
albatross, usually associated with high adult
mortality rates, have been reported from various
Southern Ocean breeding sites (Gales, 1993).
These declines have been linked to longlining
operations, notably those of the fishery for
southern bluefin tuna (Thunnus maccoyi). Brothers
(1991) calculated that in the southern hemisphere
the fishery could be killing 44 000 albatrosses
annually, and that the introduction of streamer
lines to deter albatrosses could save the lives of
30 300 albatrosses and enable fishermen to save
$4.9 million in bait lost to birds. Murray et al.
(1993) estimated a minimum of 3 652 seabirds
caught in New Zealand waters in 1988; this figure
declined to 360 in 1992, probably due to the
introduction of mitigating measures.

Within the area covered by the Convention for
the Conservation of Antarctic Marine Living
Resources (CCAMLR), longlining operations for
Dissostichus eleginoides began in the late 1980s and
has so far been confined mainly to the vicinity of
South Georgia and Kerguelen Islands.
Considerable concern has been expressed about
the effect these longline fisheries, in such close
proximity to major breeding grounds of several
species of albatross, could have on albatross
populations. In response to this concern
CCAMLR introduced in 1991 the requirement that
streamer lines be deployed during longline
fishing and encouraged Members to employ
scientific observers to acquire accurate data on the
effectiveness of these measures and on the nature
and magnitude of incidental mortality of seabirds.
Accordingly, in 1992/93 observers, including one
from the United Kingdom, were placed on board
the FV Friosur V, a Chilean longliner conducting
an exploratory cruise aimed at detecting
D. eleginoides around the South Sandwich Islands.
Although no seabird deaths were recorded during
the setting of seven longlines, several species of
seabird were shown to be vulnerable to longlining
operations around the South Sandwich Islands;
observations of high numbers of birds near
fishing vessels were also made around South
Georgia (Ashford et al., 1994).

At the 1993 CCAMLR meeting, the Scientific
Committee recommended that the Commission
consider mechanisms for placing scientific
observers on a high proportion of longline vessels
in the CCAMLR Convention Area for at least one
fishing season to collect the data required for a
reliable assessment of the number and species of
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birds incidentally captured on longlines in the
Convention Area. For the South Georgia area
(Subarea 48.3), in the 1993/94 season, the total
allowable catch of D. eleginoides and the fishing
season were divided up and allocated to five
equal time periods, with only one vessel
belonging to one CCAMLR Member being
permitted to fish in each period. Reports on the
effectiveness of measures aimed at mitigating
incidental mortality of seabirds were required to
be part of the research plan to be submitted by
each Member operating in this fishery. Chile
agreed to take part in the fishery, and as in
1992 /93 the FV Friosur V was used, with the same
UK observer on board. The aims of the observer
were to record seabird deaths and interactions
with longlining operations, and the effectiveness
of a streamer line as a mitigating measure.

MATERIALS AND METHODS

Fishing equipment and operations were as
described in Ashford et al. (1994). Most hooks laid
were of the type Maruto no. 26. Approximately
5% were of the type Maguro no. 14 which has a
curved point (Figure 1); these hooks were laid as
either one or two continuous series on each line.
Hooks were baited individually by hand but a
small proportion of baits was lost during setting.
Observations were made during both setting and
hauling. Information was recorded on data sheets
as used by the New Zealand Ministry of
Agriculture and Fisheries in its Fisheries Scientific
Observer Program for the southern bluefin tuna
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Figure 1:
Fishing hooks used in longline operations by FV Friosur V
at South Georgia, April to May 1994.
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fishery (Murray et al., 1993). Initially, four
categories of bird activity were recorded during
setting: strikes at baits, birds hooked, bait-stealing
(i.e., successful strikes), and baits dived for. The
number of birds hooked at haul-in and released
alive was also recorded. As there was too much
bird activity during daytime sets to record all
events accurately, different data were collected for
the different sections of the line, delimited by the
marker buoys. For two of the four sections, all
strikes and dives for bait were combined as strike
events and only these recorded; for the other two
sections, only the outcomes (i.e., success rate of
bait-stealing and number of birds hooked) of a
sample of strike events were recorded.

One observer undertook all setting
observations, standing at the stern hatches or on
the deck directly above. Interactions for the
period observed were noted, and the number of
birds of each species in the vicinity of the ship
was recorded every 30 minutes. Of the 20 sets for
which mortality data are available, 16 took place
at night. Visibility during the hours of darkness
was 50 m when the ship’s lights were on: this
extended beyond the point at which the baits sank
and most bird species could be readily identified
at this distance. White-chinned petrels (Procellaria
aequinoctialis) were more difficult to identify and
observe, because of their dark colouration, but
could be readily observed within 20 m of the
vessel’s stern. Observations were made for all
setting periods.

A streamer line was used for approximately
six of the 20 sets and a noise-emitting scarer,
based on regular or irregular releases of
compressed air, for another six. The streamer line
did not meet CCAMLR specifications: although
attached to the ship at the right height from the
aft gantry on the port side, the main line was
more than 1 cm thick, there were no swivels, and
the streamers consisted of lines more than 3 mm
thick, each approximately 1.5 m long, along the
length of the line; they did not therefore reach the
surface of the water until well aft of the ship’s
stern. The streamer line was located over and
close to the main line. After the first 20 sets, a
streamer line meeting CCAMLR specifications
was used to compare the effectiveness of designs.
A streamer line was also hung over the hauling
point during the last seven hauls, to deter birds
from approaching the incoming longline.

Observations of hauling operations were made

on a rota system, the duty observer standing on
the factory deck with a clear view of the hauling
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point. Approximately 90% of hauling operations
were observed by at least one observer. Every
two hours, estimates were made of the total
number of birds of each species within 5 m and
10 m of the hauling point, and within a square
running 250 m out from either side of the vessel
and 500 m aft of the hauling point; these estimates
were all made by a single observer. During hauls
comparisons were made of (i) the effect of
continuous discharge of offal from a waste chute
2 m from the hauling point with a single
discharge of offal at the end of a haul and (ii) bird
density when discarding offal from the waste
chute with discarding from the opposite (port)
side of the vessel. A streamer line was hung over
the hauling point during the last seven hauls.

RESULTS

Fishing in waters around South Georgia began
on 6 April 1994. On 7 May a serious fire on board
prevented any further operations and destroyed
all data collected, with the exception of reports
previously sent by radio. Samples of birds killed
during longline operations were preserved in
freezers: 28 of these samples were off-loaded at
South Georgia and data from the labels saved.
Due to lack of freezer space, the remainder were
returned to Chile on FV Friosur V where they
were accidentally discarded during unloading
operations. The data salvaged are presented in
this paper; other information, based on
observations and data recalled by the observer, is
also reported.

Incidental Mortality

Twenty-seven longline set and haul operations
were observed; their locations are shown in
Figure 2. Their timing and duration, as well as
data on incidental mortality of seabirds, are
shown in Table 1. The observer recollects a total
of 98 birds being caught during the first 20 of
these operations. All of these birds were dead on
arrival on deck, with most deaths occurring in
aggregations. Inspection of the carcasses showed
that deaths were caused by hooks catching in the
beak and oesophagus during swallowing of hook
and bait, by hooks catching in the birds’ breasts or
by entanglement with hooks and lines. A total of
206 720 hooks was laid, giving a mean mortality
rate of 0.47 birds/1 000 hooks laid. The maximum
number of deaths on a single line was 34, giving a
maximum rate of 3.12 birds/1 000 hooks laid.
Some baits were lost during setting, so mortality



Slt

5

3000

Figure 2:

1000
26
27
-

Bird Island
! 3 Bay of isles

viillis Islands © > &%

Cumberland Bay

06)\
s
o
N /

e
Anngnkov itland \>

Pickersgilt Islands &°

200 1000

Location of start and finish of each of the 27 longline operations carried out on FV Friosur V at South Georgia, April to May 1994.

SuTuT3U0T YIIM SUOTIORISIU] PIIqeag



Ashford et al.

Table 1: Timing and duration of longlining operations by FV Friosur V at South Georgia, April to May 1994,
with data on seabird mortalities (data both salvaged and recalled). All times are in GMT. GHA -
ey-headed albatross, BBA - black-browed albatross, GP - giant petrel, WCP - white-chinned petrel.
gawn at approximately 0830, sunset at approximately 1700. For streamer lines (STR): A - CCAMLR
specification, B - other, N - none, blank - no data.
No. Longline Set Day (D) STR Haul Seabird Deaths
Start End Night(MN) A/B | Start End Total Comments
01 23.30 01.06 N 26.40 05.40 ]
02 00.06 01.50 N 03.15 15.50 [
03 00.00 01.37 N 03.00 16.00 |
04 00.09 01.46 N 03.10 15.50 |
05 01.00 02.45 N 04.00 17.15 |
06 02.38 04.15 N 05.40 17.40 |
07 02.48 04.33 N 05.50 19.00 |
08 03.12 04.43 N 06.20 19.40 |
09 04.30 05.53 N 07.05 19.35 115  AIWCP; min.4 WCPin
10 03.49 05.25 N 06.50 18.05 | set 7; streamer B used in
11 02.05 03.42 N 05.05 19.25 | 3 sets; noise-emitting scarer
12 03.43 05.20 N 06.55 19.25 | in 6 sets; no device in 6 sets.
13 03.35 05.10 N 06.40 18.25 ]
14 02.35 04.08 N 05.35 18.00 I
15 02.13 03.48 N 05.15 17.25 J
16 07.04 08.38 D N 10.05 00.30 27
17 08.44 10.25 D B 11.50 01.00 34
18 09.15 10.58 D N 12.15 24.50 18 Incl. 7 GHA, 6 BBA, 4 GP
19 01.05 02.47 N B 11.50 04.30 0
20 Nodata  14.00 D B 18.30 06.35 4 Incl. 2 GHA, 1 BBA, 1 GP
21 14.44 16.31 D A 18.00 08.20 ]
22 16.26 18.08 D A 19.35 09.00 |
23 09.30 11.25 D A 20.10 12.30 |
24 20.47 22.28 N A 06.00 13.35 b Mortality rate of
25 21.55 23.27 N A 00.50 14.00 | 1-5 birds/line
26 23.16 01.02 N A 13.45 04.40 |
27 12.53 14.26 D A 16.00 05.20 J

in relation to the number of baited hooks laid may
be higher. During the first 15 sets, all made at
night, 15 white-chinned petrels were caught, with
a maximum of at least four birds (on set 7) caught
on any one occasion. No birds were caught
during the last night-time set (set 19).

The remaining four sets (16 to 18, 20), all to
the north and northwest of Bird Island, were
made in daylight. A total of 83 birds (85% of the
overall total) was caught; of these, 28 birds were
off-loaded at South Georgia and identified. These
comprised nine grey-headed albatrosses
(Diomedea chrysostoma), seven black-browed
albatrosses (D. melanophris), five giant petrels
(Macronectes sp.), and four Cape petrels (Daption
capense). Cape petrels were caught by becoming
entangled in the lines. It was recollected that the
birds caught also included several white-chinned
petrels and one juvenile wandering albatross
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(D. exulans). Furthermore, black-browed and
grey-headed albatrosses were caught in similar
proportions (as can be seen from the specimens
retained), but in general giant petrels were more
abundant than the other two species.

Taking all these data together, a reasonable
assessment of the contribution of each seabird
species to the overall rate of incidental mortality is
probably as follows:

¢ day-time hauls: giant petrel 35%, grey-headed
albatross 25%, black-browed albatross 25%,
white-chinned petrel 7%, Cape petrel 7%,
wandering albatross 1%; and

¢ all hauls: giant petrel 30%, grey-headed
albatross 21%, black-browed albatross 21%,
white-chinned petrel 21%, Cape petrel 6%,
wandering albatross 1%.



For lines 21 to 27, which were a mixture of day
and night-time sets, one to five birds were killed
per set.

Interactions During Setting

Large numbers of white-chinned petrels were
seen to the southwest of South Georgia (sets 5
to 15) during night-time setting. These occurred
in aggregations of 20 to 30 birds, flying in and
diving at the line within 30 m of the stern. Birds
were submerged for up to five seconds, and
tended to dive in groups. Observations could not
be made of the line near the surface beyond 20 m.
Some black-browed albatrosses, giant petrels and
Cape petrels also followed the ship, but rarely
approached the line.

During setting in daylight to the north and
northwest of Bird Island, large numbers of giant
petrels (average c. 30), Cape petrels (c. 100) and
black-browed albatrosses (c. 30) were present;
wandering and grey-headed albatrosses occurred
in smaller numbers (c. 5 and c. 7 to 10,
respectively). Behavioural differences were
observed between species. Black-browed and
grey-headed albatrosses were the most persistent
bait-stealers: the former approached the line on
the surface as close as 15 m behind the stern,
grabbed the bait and then pulled until it came
free; the latter tended to dive from about 3 m
above the water surface, submerging briefly.
Once the bait was taken, but often while still on
the hook, other birds (giant petrels in particular,
but also all three species of albatross) would
attempt to steal the bait, forming aggregations
which persisted up to 300 m behind the stern.
Cape petrels were ubiquitous, approaching close
to the vessel and around the margins of the
aggregations. Cape petrels, black-browed and
grey-headed albatrosses all approached the line
before it entered the water, and were vulnerable
to hooks flailing in the air. High mortality rates
coincided with intense feeding activity when
birds acted in a frenzied manner.

Interactions at night during sets 24 to 26 were
minimal: a few white-chinned petrels, giant
petrels and black-browed albatrosses were
observed. Daytime numbers were still high but
with few giant petrels and no grey-headed
albatrosses seen, and without the intense activity
which occurred previously.

No data on bait-strikes survived, but it was
recalled that success rate varied between species:

Seabird Interactions with Longlining

approximately 70% for black-browed albatross,
40% for grey-headed albatross, and 70% for giant
petrels. Aggregations formed quickly around
hooked birds, obscuring further observation and
making it difficult subsequently to distinguish
between birds pulling on a bait or actually
ensnared on a hook. Consequently, no reliable
estimate of birds hooked during setting is
available.

Interactions During Hauling

No deaths were observed as resulting from
hauling operations. The tail of a single giant
petrel was observed to catch briefly on an
incoming hook but the bird freed itself easily with
no obvious damage incurred.

From memory, large numbers of birds were in
the vicinity of the vessel during hauling
operations both in daylight and at night. These
included black-browed, wandering and
grey-headed albatross; giant, Cape and
white-chinned petrels; Wilson’s and black-bellied
storm petrels (Oceanites oceanicus and Fregetta
tropica respectively). A plume of birds formed aft
of the offal chutes on the port and starboard sides
to a distance of up to 1 km aft of the stern of the
ship, with white-chinned petrels tending to stay
on the flanks of the plume. Numbers of albatross
species were considerably reduced at night; storm
petrels were not observed at night.

During daytime hauling of lines southwest of
South Georgia, the mean total of birds counted
within a 500 m square aft of the stern was
approximately 700 birds, although this varied
between and during operations. Of these, the
majority (c. 400) were giant petrels; smaller
numbers of Cape petrels {(c. 200), white-chinned
petrels (c. 50), black-browed (c. 30) and
wandering (c. 10) albatrosses, and Wilson’s storm
petrels (c. 10) were also present.

To the north and northwest of Bird Island,
total numbers during daytime hauling rose to an
approximate mean of 1 400: giant petrels were
again in the majority (c. 800), with Cape petrels
(c. 400), black-browed (c. 100}, wandering (c. 60)
and grey-headed (c. 10) albatrosses, Wilson's
(c. 10} and black-bellied (c. 30) storm petrels also
present. Very few white-chinned petrels were
observed, either at night or during the day.

For the last two sets, numbers of birds were
reduced to several hundred: initially, few
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giant petrels but increasing later, 80 to
100 black-browed albatrosses and 40 wandering
albatrosses. Some kelp gulls (Larus dominicanus)
were also present but few white-chinned and
Cape petrels, and no grey-headed albatrosses
were observed.

Up to 70 birds were present within 10 m of the
hauling point during operations in daylight and
at night. Giant petrels were the most common
(approximately 60% of all birds) but Cape petrels
(30%) and black-browed albatrosses (10%) were
also present. Grey-headed and wandering
albatrosses and white-chinned petrels approached
this close only occasionally. Birds made no
attempt to take baits on hooks. However, they
were attracted by offal from the waste chute 2 m
away and often encroached on the area around
the incoming line, becoming vulnerable to
activities associated with gaffing of incoming fish.

Effectiveness of Mitigating Procedures

Little quantifiable information survived
concerning the effectiveness of mitigating
procedures: the maximum mortality for a set was
sustained while using the first streamer line; in
contrast, low daytime mortality rates for sets 20 to
24 were associated with use of the streamer line
made to CCAMLR specifications.

Both types of streamer line interfered with
birds” approach to the baited hooks: the streamers
broke up the sweeping flight of white-chinned
petrels across the mainline at night, and similarly
for grey-headed albatrosses during the day. The
CCAMLR-designed streamers and line moved
more unpredictably, distracting birds more. In
calm weather or during intense feeding activity,
the heavier streamers of the initial design had
very little effect; birds frequently, however,
collided with the CCAMLR-designed line but
were not harmed. Both streamer lines caught in
the main line and broke, the CCAMLR line also
losing a streamer on a couple of occasions.

A noise-emitting scarer was found to have a
mitigating effect early in each set but this wore off
quickly. A streamer line suspended off the
hauling hatch was observed to reduce the number
of birds approaching the hauling point;
discarding offal from the opposite side of the
vessel also reduced the numbers of birds at the
hauling point.
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No birds were hooked during hauling:
all deaths must therefore have occurred
during setting operations. Brothers (1991)
found a mean seabird mortality rate of
0.41 birds/1 000 hooks and a maximum mortality
rate of 1.8 birds/1 000 hooks for the southern
bluefin tuna fishery off Tasmania. These figures
were sufficiently high to substantiate claims that
serious declines in populations were probably
due to pelagic longlining. Both rates are lower
than those found in this study, which also
indicated a large impact on grey-headed
albatrosses, one of the species whose populations
are most seriously in decline at South Georgia
(Prince et al., 1994). Wandering albatrosses,
whose populations are also in decline at South
Georgia (Croxall et al., 1990), showed a low
frequency of interaction which may be a result of
(i) a marginal role during intense feeding activity
due to lack of manoeuvrability, and (ii) a
tendency, when on the sea surface, to remain well
aft of the ship. With the Japanese system of
longlining on board FV Friosur V, the line is
weighted using stones and the baits tend to sink
quickly, reducing the opportunity for wandering
albatrosses to interact; with other systems where
more line or monofilament is used, baits may stay
on the surface longer, allowing wandering
albatrosses to interact more with setting
operations.

Murray et al. (1993) showed that a number of
variables influenced the mortality of seabirds in
the southern bluefin tuna fishery off New
Zealand. These included time of day, location,
species present and behavioural interactions. This
study provided evidence of similar effects off
South Georgia: considerably more birds, and
species (6), were caught per line during daytime
operations to the north and northwest of Bird
Island than during night-time operations to the
southwest of the main island, when only a single
species (white-chinned petrel) was caught.

Observations of birds in the vicinity of
longlining operations also showed variations in
vulnerability. More white-chinned petrels were
observed during both night and day operations to
the southwest of the main island than in other
areas, whereas albatross species were most
common during daylight hours north and
northwest of Bird Island and to the northeast of
South Georgia; the highest numbers of giant



petrels were found off Bird Island during the day,
though large numbers were also observed to
the southwest of the main island and during
night-time operations at both sites.

Colonies of white-chinned petrels are widely
distributed on headlands all around South
Georgia, including the southwest coast; albatross
colonies are concentrated around northwest and,
to a lesser extent, southeast South Georgia
(Croxall et al., 1984). These distributions, linked to
species’ feeding strategies, may contribute
significantly to the observed distribution of birds
around the longline vessel. The timing of the
breeding season when longlining takes place may
also be important: the decline in numbers of
white-chinned petrels observed coincided with
the end of their breeding season.

Behavioural strategies may also be significant.
Thus, for grey-headed albatrosses, the proportion
of deaths in relation to the number of birds
following the ship was very much higher than for
other species and may be linked to their diving on
the bait from the air; alternatively, there may be a
higher turnover in birds observed. In relation to
the size of the local breeding population, giant
petrels (8 500 pairs; Croxall and Prince, 1987) are
caught disproportionately frequently in
comparison with black-browed (100 000 pairs)
and grey-headed (80 000 pairs) albatrosses
(Prince et al., 1994), and white-chinned petrels
(c. 2 million pairs) (Prince and Croxall, 1983).
White-chinned petrels approached the line and
dived in groups, with deaths also appearing to be
aggregated. High mortality during daytime sets
coincided with intense feeding activity: this was
governed by complex behavioural interactions
rather than by any observable increase in
numbers following the ship; interactions between
birds taking bait and those then stealing it
appeared important and may also influence the
proportion of deaths by entanglement in relation
to those by hooks catching in the birds’ breasts,
beaks or oesophagi.

No evidence of deaths or injury to birds
during hauling was recorded. A problem may
exist where crewmen use gaffs to disperse birds
crowding around the hauling point. Numbers of
birds following a ship may be related to the
amount of offal thrown overboard; large numbers
of birds attracted during a haul may then
influence the number of birds present during the
subsequent set, especially if this occurs in the
same area or follows immediately after the haul.

Seabird Interactions with Longlining
Mitigating Devices

Streamer lines were observed to interrupt
birds” behaviour when taking baits, and to reduce
mortality. However, these may not be effective if
they do not conform to CCAMLR design, or if
they are used during calm weather or periods of
intense feeding activity. The CCAMLR design,
however, is complicated and labour-intensive to
make, and its fragility made it vulnerable to
breaking by catching on the mainline: fishermen
may therefore be less than willing to use and
maintain it. Noise-emitting scarers were
unreliable and had a limited effect on birds.

Offal may attract birds, but discarding it only
at the end of a haul may be counter-productive:
large numbers of birds were still attracted,
remaining astern of the ship during hauling.
When bait was discarded after hauling, birds
converged on the discarding point to compete for
the offal, generating intense activity and
displaying frenzied behaviour. The problem of
birds obscuring visibility of the incoming line
during hauling operations was considerably
reduced by suspending the streamer line off the
hauling hatch; redesigning offal chutes so that
they divert all offal to the side of the vessel
opposite fishing operations may also reduce the
problem.

CONCLUSIONS

From this study, the single measure that could
most effectively limit seabird mortality is to set
longlines at night only; this would substantially
reduce the number of birds taken, and confine the
effect to white-chinned petrels. Further work to
minimise mortality of white-chinned petrels
during night-time setting is required, and
monitoring of the population breeding at South
Georgia would be desirable.

The use of streamer lines is also effective, but
further work is needed on their design.
Understanding the behaviour governing the
presence of bird species affected and the nature of
their interactions with longlining operations also
requires further studies.

Discharging all offal at or near the end of a
haul may have some adverse effects, in particular
as it promotes very intense feeding activity and
may attract very large numbers of seabirds.
Furthermore, any vulnerability of birds to hauling
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operations may be reduced by discharging offal
on the side of the ship away from fishing
operations.
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Liste des tableaux

Tableau 1:

Heure et durée des opérations de péche a la palangre réalisées par le navire de péche Friosur V en

Géorgie du Sud, d’avril 4 mai 1994, ainsi que données sur la mortalité des oiseaux de mer (tant les
données récupérées que les données dont on a pu se souvenir). Toutes les heures sont en GMT.
GHA - albatros a téte grise , BBA - albatros a sourcils noirs, GP - pétrel géant, WCP - pétrel & menton
blanc. L’aube apparait a environ 8h30, le coucher du soleil a environ 17h00. Lignes de banderoles
(STR): A - selon les spécifications de la CCAMLR, B - autre, N - aucune, blanc - sans données.

Liste des figures

Figure 1:
d’avril 4 mai 1994.

Figure 2:

Hamecons utilisés au cours des opérations de péche du navire de péche Friosur V en Géorgie du Sud,

Position du début et de la fin des 27 opérations de péche a la palangre réalisées par le navire de

péche Friosur V en Géorgie du Sud, d’avril 8 mai 1994.
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Tabsmna 1:

Pucysok 1:

PucyHok 2:

Tabla 1:

Figura 1:

Figura 2:

Seabird Interactions with Longlining

Crucok TaGJiui

BpeMs mpoBeieHAS W NPOMOJIKHTEIBHOCTS IPOMBICJIOBBIX onepauuii cynna Friosur V B paiione
FOxHo# T'eopruu, anpesnb-mait 1994 r., BMecTe ¢ JaHHBIMH 1o No6oyHOH cMepTHOCTH (Kak
BOCNPOM3BEJEHHBIMH, TAK H BOCCTaHOBJIEHHBIMH). Bpems BripaxesHo mo I'punBnuy.
GHA - ceporosiosnii ansbarpoc, BBA - uepnobposniit ansbarpoc, GP - rurantckui
Oypesecthuk, WCP - GesoropJisiii 6ypeBecTHuK. Bocxon cosHna - okoJsio 0830, 3akar - 0K0JI10
1700. Jluau ¢ ornyrusaomumu draxkamu (SRT): A - no cnenuduxkaunusm AHTKOMa,
B - npoune, N - OTCyTCTBYIOT, IPOGEJI - JaHHBIX HET.

CHuCoK PUCYHKOB

Kprouku, KCIOJIb30BaHHBIE B XOIE NPOMBICJIOBBIX onepanuii cyana Friosur V B paiione FOXHOM
Teopruu, anpesb-mait 1994 r.

MecTonoNoXeHne Hauaia U OXOHYaHMA KaXao# u3 27 NocTaHOBOK U BHIOOPOK fApYyCOB,
ApPOBENEHHbIX ¢ Gopra cyaua Friosur V B pailone FOxwHoit I'eoprum, anpesb-mait 1994 r.

Lista de las tablas

Horario y duracion de las operaciones de pesca de palangre efectuadas por BP Friosur V en Georgia
del Sur, de abril a mayo 1994, con datos de las mortalidades de las aves marinas (datos salvados
y recordados). Las horas estdn dadas en GMT. Se utilizan los siguientes cédigos de especies:
GHA - albatros de cabeza gris, BBA - albatros de ceja negra, GP - petrel gigante, WCP - petrel de
menton blanco. El amanecer y el ocaso ocurren aproximadamente a las 0830 y a las 1700 horas
respectivamente. Lineas espantapajaros (STR): A- especificacién de la CCRVMA, B - otra,
N - ninguna, (espacio vacio)- no hay datos.

Lista de las figuras

Anzuelos utilizados en operaciones de pesca de palangre efectuadas por BP Friosur V en Georgia del
Sur, de abril a mayo 1994.

Ubicacién del comienzo y término de cada una de las 27 operaciones de pesca de palangre
efectuadas por BP Friosur V en Georgia del Sur, de abril a mayo 1994.
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