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Abstract This paper analyzes the spatiotemporal varia-
tion and the causes of seabird bycatch by the Uruguayan
pelagic longline Xeet in a region of the Atlantic Ocean
where the world’s highest historical rates of seabird
bycatch were recorded. The study is based on data obtained
by the Uruguayan Observers Program in 29 trips, con-
ducted from 1998 to 2004, totalling about 648,000 hooks.
The bird capture per unit of eVort (BCPUE) for the studied
period was 0.42 birds/1,000 hooks. The highest BCPUE
values were recorded in the period May–November. Three
zones were identiWed, with BCPUEs of 2.50 birds/1,000
hooks (very high); 0.78 birds/1,000 hooks (high) and 0.04
birds/1,000 hooks (low). Though these BCPUE values are
lower than those historically reported, some are still high in
global terms. Night setting was found to be eVective in
reducing seabird bycatch, but it is necessary to implement
additional measures as seabirds have access to bait also by
night, especially during the more luminous moon phases.

Keywords Seabirds · Black-browed Albatross · 
White-chinned Petrel · Pelagic longline · Bycatch · 
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Introduction

Incidental capture in various Wsheries is one of the main
threats to the conservation of marine biodiversity and
aVects mammals, turtles, sharks, and birds (Brothers et al.
1999a; Oravetz 1999; Hall et al. 2000; Lewison et al. 2004;
Carranza et al. 2006; Domingo et al. 2006a). At present,
industrial longline Wshing in areas of high biological pro-
ductivity poses a big threat to seabirds occurring in those
areas (Alexander et al. 1997; Brothers et al. 1999a). Many
seabird species are attracted by baits deployed during line
setting and waste from processed Wsh discarded into the
sea. When seabirds attempt to feed from baited hooks,
especially during setting operations, they often become
entangled in the lines or hooked, and many drown. This
results in the capture and death of tens of thousands of birds
per year (Brothers 1991; Alexander et al. 1997; Gales et al.
1998; Brothers et al. 1999a). The most captured species
throughout the world are albatrosses (Diomedeidae) and
petrels of the Procellariidae family (Alexander et al. 1997;
Brothers et al. 1999a).

Several pelagic longline Xeets operate in the South
Atlantic (Hazin et al. 2008; Domingo et al. 2006a) where
they represent a large proportion of the Wshing eVort in the
area (Tuck et al. 2003; Domingo et al. 2006b). This region
is frequented by large numbers of seabirds of several spe-
cies from breeding sites in the Southern Ocean, such as the
Falkland/Malvinas, South Georgia and the sub Antarctic
Islands of New Zealand (Tickell 1967; Escalante 1970;
Prince et al. 1992; Robertson et al. 2003). Many of these
species are globally threatened according to the IUCN
(BirdLife International 2008). Species with a threatened
conservation status that migrate from the south to
Uruguayan waters and from breeding islands to the east
include Black-browed albatross (Thalassarche melanophrys),
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Wandering albatross (Diomedea exulans), Southern Royal
albatross (D. epomophora), Northern Royal albatross
(D. sanfordi), White-chinned petrel (Procellaria
aequinoctialis), Tristan albatross (D. dabbenena), and
Atlantic yellow-nosed albatross (T. chlororhynchos).

An increasing amount of information on seabird bycatch
in longline Wshing in the Southwest Atlantic has become
available in recent years (Vaske 1991; Neves and Olmos
1998; Schiavini et al. 1998; Stagi et al. 1998; Favero et al.
2003; Gandini and Frere 2006; Gómez-Laich et al. 2006;
Seco Pon et al. 2007). However, data for pelagic longline
Wsheries, especially for those operating oV Uruguay and
adjacent waters are still scarce. Earlier papers (Vaske 1991;
Alexander et al. 1997; Stagi et al. 1998) reported captures
of 3.82, 4.7 and 5.03 birds/1,000 hooks in the area, the
highest values reported at world level (Alexander et al.
1997). This region should therefore be taken into consider-
ation in any eVort to reduce seabird mortality in the south-
ern hemisphere.

From 1997 to the present, no studies on bycatch with
pelagic longline in this area were conducted. This paper
attempts to Wll this information gap. We analyse the spatial
and temporal variation in seabird bycatch recorded on 29
commercial Wshing trips between 1998 and 2004 by Uru-
guay’s National Observers Program on Board the Tuna
Fleet (Programa Nacional de Observadores a bordo de la
Flota Atunera Uruguaya—“PNOFA”) in a wide area of the
Southwest Atlantic. We also analyze several environmental
factors to determine their inXuence on the rate of seabird
bycatch.

Materials and methods

Description of the Wshery

The Uruguayan pelagic longline Xeet has been operating
uninterruptedly since 1981. Until 1991 there was a marked
Asian participation in the Xeet and the preferred gear was
the Japanese type longline The main target species at that
time were swordWsh (Xiphias gladius) and bigeye tuna
(Thunnus obesus) and albacore (T. alalunga) (Domingo
et al. 2002). Since 1991 the main target species have been
pelagic sharks, swordWsh, and tuna (Domingo et al. 2002;
Mora and Domingo 2006). The most commonly used Wsh-
ing gear is the American-type monoWlament longline
(Domingo et al. 2002), but some freezer longliners have
employed Spanish- type multiWlament longline. Figure 1
shows a schematic representation of both types of gear.

Typically, Wshing operations are carried out as follows:
The longline is set over the vessel’s stern, most times after
sunset. The setting is generally completed before midnight.
Hooks are set at 9–12-s intervals in the American longline

and every 32 m in the Spanish longline. Early in the morn-
ing the gear is heaved at one side of the vessel. Heaving
takes approximately 7 h, but this varies according to the
number of hooks set, the volume of the capture and the sea
conditions. The baits most commonly used are squid (Illex
argentinus) and mackerel (Scomber spp., Trachurus spp.)
between 20 and 35 cm in length, thawed a few hours before
line setting (Domingo et al. 2002; Mora and Domingo
2006).

Data collection

From April 1998 to January 2004 we analysed data from 29
trips comprising a total of 450 sets and 647,722 hooks
(Table 1). The main tasks of the observers were to record
operational variables, record the catch, classify the capture,
catch, discard (bycatch and released), and lost catch, along
with the recording of biological information. With regard to

Fig. 1 Schematic representation of both types of gear used by the Uru-
guayan pelagic longline Wshery. a American-type monoWlament long-
line. Gangion lines have a section indicated with letter a, that usually
consists of a polyamide monoWlament (3.5–5.5 m) for swordWsh and of
a shorter steel or plaited monoWlament for sharks. b Spanish-type mul-
tiWlament longline. Each gangion line has three sections: a made of
multiWlament (0.9 m) Wxed to the mother line; b made of multiWlament
(1.80 m) attached to the Wrst by a snap; and c made of three twisted
wire threads (5 m)
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seabirds, the work of observers was limited to recording the
captures—which were classiWed as discard—and identify-
ing specimens to the lowest possible taxonomic level.
However, as some of the observers had little experience
with seabirds, many specimens could not be identiWed. In
addition, the species identiWcation of great albatrosses
(Diomedea spp.) by observers was not taken into consider-
ation, given the diYculties in their classiWcation. Species

identiWcation was made by using Weld guides (Harrison
1985; Vooren and Fernandes 1989; Narosky and Zurieta
1993; Onley and Bartle 1999). Bibliography (Cuthbert et al.
2003), photographs, skulls and bills collected by the
observers were also used. Recapture of ringed birds was
reported and was also used to conWrm the species.

Settings were identiWed by date, position and starting
time. The Wshing eVort was measured by the number of

Table 1 Observed eVort, 
number of seabirds captured (in 
parentheses those released alive) 
and BCPUE (birds/1,000 hooks) 
in each Wshing trip by the 
Uruguayan pelagic longline Xeet 
for the period 1998–2004

Year No. of 
trips

Date of trips Observed eVort Observed capture 
of seabirds

No. of sets No. of 
hooks

n observed 
(n alive)

BCPUE

1998 1 9–26 Apr 15 14,700 4

2 13 Jul–13 Aug 26 25,045 13 (1)

3 18–26 Oct 7 6,160 3

4 30 Oct–9 Nov 11 12,000 18

Total 57,905 38 0.66

1999 5 2–12 Apr 11 12,470 0

6 2–13 Jul 11 11,530 4 (2)

7 21 Aug–28 Oct 49 42,390 23

Total 66,390 27 0.41

2000 8 17–30 Sep 10 8,300 8

9 17–28 Sep 7 6,450 6

10 18–22 Nov 5 4,100 0

Total 18,850 14 0.74

2001 11 4–16 Jun 12 10,220 6

12 23 Jul–5 Aug 9 10,160 3

13 8–23 Sep 12 12,910 0

Total 33,290 9 0.27

2002 14 5–13 Mar 15 7,350 1

15 25 Apr–9 May 13 12,120 13

16 8–21 Jul 11 11,710 30 (2)

17 7–17 Sep 10 5,920 74

18 29 Sep–7 Oct 8 7,200 4

19 23 Oct–5 Nov 12 10,080 13

Total 54,380 135 2.48

2003 20 14–27 Apr 11 9,085 0

21 1 Apr–11 Jun 65 169,578 10

22 31 May–4 Jun 5 3,050 10

23 28 Jun–8 Jul 7 6,000 2

24 10–11 Aug 2 1,400 5

25 11–26 Aug 15 13,280 8

26 6–22 Sep 14 9,897 8 (1)

27 15–22 Sep 7 18,873 1

28 19 Oct–22 Dec 60 176,544 4

Total 407,707 48 0.12

2004 29 14–23 Jan 10 9,200 1 (1)

Total 9,200 1 0.11

Totals 29 450 647,722 272 (7) 0.42
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hooks. The sea surface temperature (SST) was measured
with vessels’ instruments at a depth of 2–3 m.

Data analysis

The bird capture per unit of eVort (BCPUE) was deWned as
the number of birds captured per thousand of hooks set.
The spatial distribution of the Wshing eVort and bird catch
was based on the position of the vessel at the starting of
each set.

To analyze the spatial variation of the BCPUE we used a
ClassiWcation and Regression Tree Analysis (CART) (Brei-
man et al. 1984). The latitude and longitude at the begin-
ning of each set were used as continuous independent
variables. CART was carried out on software R 2.6.1.
(R Development Core Team 2007) using the tree package
(Ripley 2007). BCPUE per area was deWned as Very High
(V), High (H) and Low (L), based on the values provided
by Alexander et al. (1997) from 0.02 to 1.09 birds/1,000
hooks, with an estimate global average of 0.4 birds/1,000
hooks.

The temporal variation in seabird bycatch within one
year was based on the average monthly BCPUE for the
study period (with the exception of February). Temporal
comparisons were made with the Mann-Whitney (M-W)
test (Zar 1999).

The correlation between BCPUE and SST was estimated
by means of the Spearman coeYcient (R) (Zar 1999), using
the average SST at the beginning and at the end of each set.
In this analysis only sets with capture were considered. The
eVect of day setting on seabird bycatch was compared to
the eVect of night setting by means of the M-W test using
the initial setting time and the BCPUE per set. All sets that
started before sunset were considered as day sets. The rest
were marked as night sets. To determine the relationship
between BCPUE and moon phases, night sets were classi-
Wed according to the moon phase under which they were
conducted: Wrst quarter, full moon, last quarter, and new
moon. Kruskall–Wallis (KW) tests (Zar 1999) were per-
formed to determine the diVerence in BCPUE among moon
phases. Paired comparisons with the M-W test were also
made.

Results

From April 1998 to January 2004 the monitored vessels
Wshed in Uruguayan jurisdictional waters on the continental
shelf and slope and in adjacent international waters extending
to the northeast up to 26ºS and 21ºW (Fig. 2). The eVort per
set ranged from 200 to 3,360 hooks (median = 1,000 hooks).

In total, 272 seabirds of at least seven species were cap-
tured in the 6-year period covered by this study. These

included Wandering, Black-browed, Yellow-nosed, and
Tristan albatrosses; White-chinned and Cape (Daption
capense) petrels and Great shearwater (PuYnus gravis). A
total of 128 out of the 272 specimens were identiWed to spe-
cies level. Black-browed albatrosses were the most numer-
ous (67%, n = 86), followed by White-chinned petrels
(16%, n = 20). Great albatrosses (Diomedea spp.) repre-
sented 13% of the seabird bycatch (n = 17) and included
one specimen of Tristan albatross and three Wandering
albatrosses. Single specimens of the Great shearwater and
of Cape petrel were recorded (Table 2).

The BCPUE in the Uruguayan pelagic longline Xeet
from 1998 to 2004 was 0.42. Birds were captured in 21.3%
(n = 96) of the sets studied (Fig. 3).

Spatial and temporal variation

Bird bycatch was not homogeneous within the study area.
Three diVerent zones were identiWed, longitude being the
split criterion (Fig. 4). Zone V comprised the external shelf
and the Uruguayan slope (34º30�–37ºS and 51º30�–53ºW).
The BCPUE averaged 2.50 birds/1,000 hooks (Fig. 5a).
Within the zone, the highest BCPUE values (25 birds/1,000
hooks) were recorded on the continental slope with isobaths
of 200–2,000 m (Fig. 5b). Zone H comprised oceanic Uru-
guayan waters, international waters adjacent to Uruguayan
and South Brazilian waters (32º30�–37ºS and 47º30�–
51º30�W). Here the mean BCPUE was 0.78 (Fig. 5a). In
zone L, located in international waters, East of 47º30�W
(Fig. 5a), the mean BCPUE was 0.04 birds/1,000 hooks.

Seabird bycatch varied considerably between months
with average BCPUE values ranging from 0 to 1.80 birds/
1,000 hooks (Table 3). In December no bird captures were
recorded. In summer and early fall, the months of Decem-
ber–April, the average BCPUE was 0.09 birds/1,000 hooks
(SE § 0.05) with seven seabirds captured. In late fall, win-
ter and late spring, the months of May–November, the

Fig. 2 Distribution of the observed Wshing eVort during the study pe-
riod (Wshing eVort is represented in number of hooks per set)
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BCPUE was 0.98 birds/1,000 hooks (SE § 0.16) which
was signiWcantly higher (M-W: U1, 450 = 14,679.0,
P < 0.01) than the summer-early fall season. In fact, 97.4%
of the bird captures and the highest monthly averages
occurred from May to November. The highest mean
monthly BCPUE occurred in September.

Factors aVecting mortality

Considering the marked variation in seabird bycatch rates
among zones V, H and L, we analysed independently for
each zone the eVect of environmental (SST, moon phase)
and operational variability on BCPUE. In zone V, where
the highest BCPUE was recorded for the period May–
November, a negative correlation was observed between
SST and BCPUE (R = ¡0.59; P < 0.01; n = 33). For this
zone and period, BCPUE tended to be higher in day sets;
however, the diVerence with night sets was not signiWcant

(M-W: U1,83 = 671.5; P = 0.35) (Fig. 6). On the other hand,
signiWcant variability was observed with changes in the
moon phase (K-W: H3,55 = 7.995; P < 0.05), with higher
mortality rates observed under full and Wrst quarter moon
(Fig. 7).

In zone H the BCPUE showed a signiWcant relation with
the setting time in the period May–November. Higher
BCPUE values were observed in day sets (M-W:
U1,132 = 1,335; P < 0.05; Fig. 6). Similar to zone V,
BCPUE varied according to the moon phase (K-W:
H3,94 = 10.02; P < 0.05), with higher values under full and
Wrst quarter moon (Fig. 7).

In zone (L) the statistical tests disclosed no relations
between seabird bycatch and the environmental factors for
the May–November period. No relation between BCPUE
and the studied factors was observed in the three zones for
the period December–April.

Table 2 Composition and percentage represented by each species within the identiWed sub-sample and percentage of the total birds captured in
29 Wshing trips of the Uruguayan pelagic longline Xeet, during the period 1998–2004

a For detail see BirdLife International (2008)

Species IUCN statusa Capture of seabirds

n IdentiWed (%) Total (%)

Great Albatross Diomedea spp. 13 10.2 4.8

Wandering Albatross Diomedea exulans Vulnerable 3 2.3 1.1

Tristan Albatross Diomedea dabbenena Critically endangered 1 0.8 0.4

Black-browed Albatross Thalassarche melanophrys Endangered 86 67.2 31.6

Yellow-nosed Albatross Thalassarche chlororhynchos Endangered 3 2.3 1.1

White-chinned Petrel Procellaria aequinoctialis Vulnerable 20 15.6 7.4

Cape Petrel Daption capense Least concern 1 0.8 0.4

Great shearwater PuYnus gravis Least concern 1 0.8 0.4

Totals 128 100.0 47.1

Fig. 3 Frequency distribution of the BCPUE (birds/1,000 hooks) cal-
culated for each observed set (n = 450) of the 29 monitored trips for the
period 1998–2004

Fig. 4 Results of the regression analysis utilized to diVerentiate zones
of incidental capture. In each terminal node the mean BCPUE (birds/
1,000 hooks) is shown for the identiWed zones and the number of data.
In each node the criteria for the decision are shown. Data with values
of less than the splitting point go to the left daughter node. The (¡) sign
in the longitude values within the nodes correspond to western coordi-
nates and are in a decimal scale [¡51.5 = 51º30�W, ¡47.5 = 47º30�W]

|
Longitude < -51.5

2.49700

.0 044890.76050

n = 109
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Longitude < -47.5
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Discussion

Bycatch rates

The overall BCPUE of 0.42 birds/1,000 hooks recorded in
the observed Uruguayan pelagic longline Xeet for the
period 1998–2004 was similar to the BCPUE (0.4 birds/
1,000 hooks) reported for other longline Wsheries that oper-
ate in the Southern Hemisphere in the 1990s (Brothers
1991; Alexander et al. 1997; Barnes et al. 1997). The Wrst
studies on seabird bycatch in the pelagic longline Wsheries
in the Southwest Atlantic showed that these Wsheries were
an important cause of seabird mortality (Vaske 1991; Stagi
et al. 1998). The bird bycatch rates observed for Uruguayan
and Southern Brazilian waters 4.7–5.3 birds/1,000 hooks
and 3.82 birds/1,000 hooks, respectively, were exception-
ally high (Alexander et al. 1997; Barnes et al. 1997). These
values were obtained mainly on the continental slope oV
Uruguay and South of Brazil (Vaske 1991; Stagi et al.
1998). Our study revealed a signiWcant spatial (zones V, H
and L, Fig. 5a) and temporal (highest BCPUE in May–
November) variability in seabird bycatch. The highest
BCPUE was recorded on the Uruguayan continental slope
(zone V), with a mean BCPUE of 2.50. Though this value
is lower than those reported in earlier studies, it is still very
high at world level.

Oceanographic factors aVecting mortality

In Brazil, with a well developed commercial pelagic long-
line Wshery, the highest bird captures have been recorded
towards the south (Vaske 1991; Neves and Olmos 1998),

mainly on the continental slope. Similarly, in a systematic
study with bottom longline conducted on the continental
shelf and slope south and southeast oV Brazil (22º–
34º40�S), it was observed that bird capture was concen-
trated in 30º–35ºS, adjacent to Uruguayan waters (Vooren
and Coelho 2004). Currently, Argentine does not have a
commercial pelagic longline Xeet. However, it is known
that bycatch in the commercial bottom longline Wshery is
higher on the slope, with an estimated bird capture of thou-
sands of birds a year (Favero et al. 2003).

One of the most important oceanographic features in
these waters under study is the sub-tropical convergence
that is the conXuence of the Brazil subtropical current and
the Falklands current (Seeliger et al. 1998). In general, the
region of inXuence of the sub-tropical convergence has
been highlighted as an area of great richness, abundance
and biomass of seabirds (Rumboll and Jehl 1977; Veit
1995; Vooren and Coelho 2004; Favero and Silva Rodri-
guez 2005). Within this area, the continental slope is con-
sidered one of the main frontal zones of South America
(Acha et al. 2004). The subtropical shelf front (a subsurface
thermohaline front), formed by an extension of the conver-
gence, reaches the slope in Uruguayan waters (Piola et al.
2000), while the Argentine shelfbreak front (a thermohaline
front) formed by sub Antarctic waters of the Argentinean
shelf and waters of the Falkland current, extends along the
continental slope into Uruguayan waters (Acha et al. 2004).
This highly productive area may provide an important feed-
ing habitat for seabirds (mainly albatrosses and petrels)
(Thurston 1982; Favero and Silva Rodriguez 2005). As
various Wsheries also concentrate in this area, the interac-
tion between longline Wsheries that operate in the region,

Fig. 5 a Spatial variation of the 
BCPUE (birds/1,000 hooks) in 
the three identiWed zones 
(V = very high BCPUE, 
H = high BCPUE and L = low 
BCPUE). b Distribution of the 
BCPUE in the zone V
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particularly near the slope, and seabirds is very frequent
and may be the cause of increased mortality rates (Vaske
1991; Stagi et al. 1998).

Other factors aVecting mortality

The bird capture rates varied from month to month with
more than 97% of the BCPUE occurring between May and
November. This is very similar to the information reported
for the Brazilian tuna Xeet where 94% of the seabird
bycatch occurred between May and October (Neves and
Olmos 1998). This period (mid-fall to mid-spring) is
characterized by the lowest SST and the prevalence of the
Falkland current. The highest BCPUE values per set were
recorded in the coldest waters. It is also the time of the yearT
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when migrating albatrosses and petrels from the South,
especially the most commonly captured species such as
Black-browed albatross and White-chinned petrel, are most
abundant (Escalante 1970; Vooren and Fernandez 1989;
Olmos 2002).

Most birds that interact with longline Wsheries are
“visual” predators that feed by day (Vaske 1991;
Weimerskirch and Wilson 1992; Brothers et al. 1999a),
though there are those that also feed at night (e.g., Procel-
laria spp.) (Weimerskirch et al. 1999). The highest BCPUE
values were recorded in day sets, as observed in other stud-
ies (Gales et al. 1998; Brothers et al. 1999b; Belda and San-
chez 2001; Sullivan et al. 2004). Higher BCPUE values in
night sets with Wrst quarter and full moon appear to conWrm
that the intensity of light is one of the main factors that
aVect seabird bycatch. However, Goméz-Laich and Favero
(2007) found no relation between the moon phase and cap-
tures of White-chinned petrels. Though night setting dimin-
ishes the capture of birds and is one of the mitigation
measures in practice in various longline Xeets, it should be
taken into account that its eVectiveness is lower during the
moon’s more luminous phases.

Implications for seabird conservation in the Southern 
Ocean

Specimens of at least seven species were captured, Wve of
which are globally threatened. The most captured species
was the Black-browed albatross, which is the most abun-
dant albatross in Uruguayan waters (Escalante 1970; Stagi
et al. 1998). Other species include the white-chinned petrel
and albatrosses of the Diomedea genus. Black-browed alba-
trosses and White-chinned petrels are the most aVected by
longline Wsheries at a regional level (Vaske 1991; Barnes
et al. 1997; Neves and Olmos 1998; Stagi et al. 1998;
Brothers et al. 1999a; Gómez Laich et al. 2006; Sullivan
et al. 2004) and also in Uruguay. Stagi et al. (1998)
reported a high proportion of Black-browed albatrosses
captured in nine pelagic longline Wshing trips in Uruguayan
waters between 1993 and 1994. Vaske (1991) reported a
majority of White-chinned petrels captured in 52 Wshing
days with pelagic longline between 1987 and 1990 oV
Southern Brazil. The largest populations of Black-browed
albatrosses and White-chinned petrels, located in the
Falkland/Malvinas and South Georgia, respectively (Coxall
and Gales 1998; Berrow et al. 2000a), have declined
(Berrow et al. 2000a; Huin 2001; Sullivan et al. 2004) and
longline Wshing appears to be the main cause. It is very
likely that the Black-browed albatrosses captured during
the period of our study breed at the Falkland/Malvinas
Islands, but with a small proportion of wintering birds from
South Georgia (Phillips et al. 2005). In contrast, most of the
White-chinned petrels are likely to be wintering birds

originating from the South Georgia population, and only a
tiny proportion from the small breeding population in the
Falkland/Malvinas (Phillips et al. 2006; Reid et al. 2007).

Regarding the provenance of Wandering albatrosses,
various studies have shown that the specimens of this spe-
cies come from Bird Island, South Georgia (Vooren and
Fernandes 1989; Croxall and Prince 1990; Prince et al.
1992; Stagi et al. 1998; Olmos 2002). The decline of this
population over the last decades (Croxall 1979; Croxall
et al. 1998; Poncet et al. 2006) has been largely ascribed
to longline Wshing. Croxall and Prince (1990) showed that
in the period 1960–1974, 34% of Wandering albatross’
rings from Bird Island were reported from South Amer-
ica, and the proportion grew up to 65% for the period
1975–1988. Most reports from this last period corre-
sponded to birds captured in Wsheries (mainly longline) in
Uruguayan and Southern Brazilian waters. The increasing
number of reports was in line with the development and
expansion of the longline Wshery in this area and with the
decline in the above-mentioned populations (Croxall and
Prince 1990). The strongest impact of longline Wsheries
on seabirds in the region has been recorded on the conti-
nental slope. The area comprises Argentinean, Uruguayan
and Brazilian waters where only the respective Xeets are
allowed to operate. Several foreign longline Xeets also
operate or have historically operated in adjacent interna-
tional waters, where we recorded a high BCPUE (0.78 in
zone H). A detailed description of the eVort of the princi-
pal Xeets was provided by Tuck et al. (2003). The Atlan-
tic Ocean area adjacent to Uruguayan waters has been one
of the places where the eVort of the various Xeets has con-
centrated over the last decades (Hazin et al. 2008). This
high concentration of longline vessels in the area could be
causing signiWcant impact on seabirds, but no data are
publicly available on bycatch by these foreign Xeets. In
spite of this, published information (e.g., Vaske 1991;
Neves and Olmos 1998; Favero et al. 2003) plus the data
provided in this study suggest that the incidental mortal-
ity of some species mentioned above could be the main
cause of their population declines. In the 29 trips ana-
lyzed in this study no mitigation measures were used
though night setting for operational reasons had a mitigat-
ing eVect. Our results conWrm that seabird mortality in the
region can be partially avoided with night setting. Addi-
tional measures should be adopted on an urgent basis as
albatrosses and petrels have also access to bait at night,
especially during the more luminous moon phases. It is
necessary to continue monitoring seabird bycatch to
assess capture trends, especially in Uruguayan and adja-
cent international waters. Monitoring this area is of para-
mount importance for the adoption of national and
international conservation measures and for the manage-
ment of the longline Wshery.
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