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Seabirds are amongst the most globally-threatened of all groups of birds, and conservation issues specific to al-
batrosses (Diomedeidae) and large petrels (Procellaria spp. and giant petrels Macronectes spp.) led to drafting
of the multi-lateral Agreement on the Conservation of Albatrosses and Petrels (ACAP). Here we review the tax-
onomy, breeding and foraging distributions, population status and trends, threats and priorities for the 29 species
covered by ACAP. Nineteen (66%) are listed as threatened by IUCN, and 11 (38%) are declining. Most have exten-
sive at-sea distributions, and the greatest threat is incidentalmortality (bycatch) in industrial pelagic or demersal
longline, trawl or artisanal fisheries, often in both national and international waters. Mitigation measures are
available that reduce bycatch inmost types offisheries, but somemanagement bodies are yet tomake theseman-
datory, levels of implementation and monitoring of compliance are often inadequate, and there are insufficient
observer programmes collecting robust data on bycatch rates. Intentional take, pollution (including plastic inges-
tion), and threats at colonies affect fewer species than bycatch; however, the impacts of disease (mainly avian
cholera) and of predation by introduced species, including feral cats (Felis catus), rats (Rattus spp.) and house
mice (Mus musculus), are severe for some breeding populations. Although major progress has been made in re-
cent years in reducing bycatch rates and in controlling or eradicating pests at breeding sites, unless conservation
efforts are intensified, the future prospects of many species of albatrosses and large petrels will remain bleak.

© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction

According to the IUCN Red List criteria, which relate to population
size, trends, and the extent and fragmentation of breeding distributions,
seabirds are amongst themost threatened of all groups of birds (Croxall
et al., 2012). Albatrosses and petrels are long-lived, have high adult sur-
vival rates, delayed sexualmaturity and low fecundity; all lay single-egg
clutches, and nine species (all of which are albatrosses) breed biennially
if successful in raising a chick (Warham, 1990). Given these extreme
life-history attributes, changes in adult mortality have a much greater
impact on population trajectories than variation in other demographic
parameters, including breeding success, proportion of deferring
breeders, juvenile survival and recruitment (Arnold et al., 2006;
Croxall and Rothery, 1991; Moloney et al., 1994; Véran et al., 2007).
All species have wide at-sea distribution during the breeding and non-
breeding seasons; these extensive foraging ranges overlap with, and
so put them at potential risk from multiple fisheries in national and in-
ternational waters (Baker et al., 2007; Delord et al., 2010; Phillips et al.,
2006).

Incidental mortality of seabirds in fisheries (hereafter “bycatch”),
particularly of albatrosses and petrels, became a major conservation
concern in the late 1980s (Brothers, 1991; Murray et al., 1993;
Weimerskirch and Jouventin, 1987). Initial evidence came from numer-
ous recoveries in longline fisheries of wandering albatrosses (Diomedea
exulans) ringed at South Georgia (Islas Georgias del Sur) (Croxall and
Prince, 1990), and estimates of very high bycatch from the Japanese
tuna fishery off Australia (Brothers, 1991). Although based on very
small samples, the inferred mortality coincided with declines in alba-
tross populations in the sub-Antarctic, and so it was strongly suspected
that fisheries bycatch was a critical factor (Croxall and Prince, 1990;
Prince et al., 1994b; Weimerskirch and Jouventin, 1987). High rates of
seabird bycatch were subsequently confirmed in a wide range of long-
linefisheries (Brothers et al., 1999b; Gales, 1998; Tasker et al., 2000). Al-
though attention focused initially on industrial longlining, bycatch by
trawl and artisanal fleets have also been identified as major sources of
mortality for many albatrosses and petrels (Croxall et al., 2012; Favero
et al., 2010; Maree et al., 2014; Sullivan et al., 2006b).

Solving a conservation problem as pervasive as bycatch for species
as wide-ranging as albatrosses and large petrels requires concerted
management actions that cover both national and international waters.
This motivated the development of the Agreement on the Conservation
of Albatrosses and Petrels (ACAP) as a daughter agreement of the Con-
vention on Migratory Species (Bonn Convention), and its ratification
in 2004 (Cooper et al., 2006). Although bycatch remains themain threat
to many species and hence the contributing factors and demographic
consequences are principal foci in this review, albatrosses and petrels
also face a range of other threats on land and at sea, including impacts
of invasive species, degradation or loss of nesting habitat, disease, pollu-
tion and climate change (see below). Consequently, the Action Plan of
ACAP addresses topics that include habitat conservation and restora-
tion, management of human activities, research andmonitoring, educa-
tion and public awareness, collation of information and implementation
(Agreement on the Conservation of Albatrosses and Petrels, 2001;
Cooper et al., 2006). The purpose of this paper is to review the

taxonomy, breeding and at-sea distributions, population status and
trends, and marine and terrestrial threats to the 22 albatrosses and
seven large petrels (Macronectes and Procellaria spp.) listed under
ACAP, and report recent progress in addressing those threats and the
priority conservation actions for the future. In order to maintain taxo-
nomic and geographic coherence, the review does not cover the two
species of shearwater added to the ACAP list since 2009 (Balearic shear-
water Puffinus mauretanicus and pink-footed shearwater Puffinus
creatopus). Unless indicated otherwise by a supporting citation, data in
tables and figures reflect published and unpublished data submitted
to the ACAP database, available at www.acap.aq.

2. Taxonomy

Although N80 albatross taxa have been formally described since the
mid 1700s (Robertson and Nunn, 1998), many were based on speci-
mens collected at sea from unknown breeding locations and later re-
vealed to be age-related plumage morphs of previously-described
species. Taxonomic confusion was compounded by a scarcity of infor-
mation on breeding behaviour and distribution, strong natal philopatry
which precluded recognition of genuine physiological or behavioural
barriers to gene flow (because contact between individuals from dispa-
rate populations is rare), and unusually low levels of genetic divergence
even between what appear to be very different species (Nunn et al.,
1996; Nunn and Stanley, 1998). This reduces the power of genetic stud-
ies to delineate species boundaries (Burg and Croxall, 2001, 2004;
Double et al., 2003).

The taxonomic debate surrounding albatrosseswas revisitedwhen a
new taxonomy was proposed by Robertson and Nunn (1998). This
largely applied the Phylogenetic Species Concept and recognised 24 al-
batross species; however, some decisions were controversial
(Penhallurick, 2012; Penhallurick and Wink, 2004; Rheindt and
Austin, 2005). Although the recommendation to re-establish four gen-
era (resurrecting Phoebastria and Thalassarche) has been universally ac-
cepted, there is no current consensus at the species level; subsequent
taxonomic treatises, field guides and reviews recognised between 13
and 24 albatross species (e.g. Brooke, 2004; Chambers et al., 2009;
Christidis and Boles, 2008; Onley and Scofield, 2007; Penhallurick and
Wink, 2004; Shirihai, 2002). Acknowledging that taxonomic confusion
could hamper conservation, ACAP established a Taxonomy Working
Group with a remit to develop a defendable species list based upon
peer-reviewed literature and a transparent decision-making process.
This group largely follows guidelines in Helbig et al. (2002) which
apply a relaxed version of theGeneral Lineage Species Concept, focusing
on diagnostic characteristics and evidence for distinct evolutionary tra-
jectories. After assessing the splits advocated by Robertson and Nunn
(1998), the conclusion was that two (Pacific albatross Thalassarche
bulleri platei and Gibson's albatross Diomedea antipodensis gibsoni) of
the 24 terminal albatross taxa could not be justified as separate species
based on available data. The recognition of 22 albatross species by ACAP
was later endorsed by Birdlife International (2015), the official IUCN
Red List Authority.

Most regional or global taxonomic authorities now recognise 21 or
22 albatross species, depending on whether shy (Thalassarche cauta)
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