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Summary

W e review  th e  conservation  sta tus of, and th rea ts  to, all 346 species o f seabirds, based on BirdLife 
In ternational's data and assessm ents for the 2010 IUCN Red List. W e show  th a t overall, seabirds are 
m ore threatened th an  o th er comparable groups of birds and that their status has deteriorated faster 
over recent decades. The principal curren t th reats at sea are posed b y  comm ercial fisheries (through 
com petition and m orta lity  on  fishing gear) and pollution, w hereas on  land, alien invasive predators, 
habitat degradation and hu m an  disturbance are the  m ain threats. Direct exploitation rem ains 
a problem  for some species bo th  at sea and ashore. The prio rity  actions needed involve: a) form al and 
effective site protection, especially for Im portant Bird A rea (IBA) breeding sites and for m arine IBA 
feeding and aggregation sites, as part of national, regional and global netw orks of M arine Protected 
Areas; b) rem oval of invasive, especially predatory, alien species (a list of p riority  sites is provided), 
as part of habitat and species recovery initiatives; and c) reduction of bycatch to negligible levels, as 
part of com prehensive im plem entation of ecosystem  approaches to fisheries. The m ain  knowledge 
gaps and research priorities relate to the  three  topics above bu t new  w ork is needed on  impacts of 
aquaculture, energy  generation operations and climate change (especially effects on  the d istribution 
of p rey  species and rise in sea level). W e sum m arise the relevant national and international 
jurisdictional responsibilities, especially in relation to endem ic and globally threatened species.

Introduction
A t p resen t th ere  is no read ily  accessible and up -to -d a te  syn thesis of th e  conservation  sta tus o f the  
w o rld 's  seabirds. W h y  is th is im portan t, given th a t on ly  som e 350 species (i.e. 3 .5%  of all birds) 
are en tire ly  dependent on  m arine  hab ita ts fo r at least part o f th e ir  life cycle ? A lth o u g h  re la tively  
few  in  n u m b er, seabirds as a group  occur in  all seas and oceans w orldw ide, and th e ir  role as 
po ten tial indicators o f m arine  conditions is w idely  acknow ledged (e.g. Boyd et al. 2006, P ia tt et al. 
2007, Parsons et al. 2008). M an y  studies use aspects of seabird b io logy and ecology, especially 
p roductiv ity  and population  trends, to in fer an d /o r correlate  w ith  aspects o f th e  m arine  
en v ironm en t, particu larly  food availability. N evertheless, despite th e  im portance of seabirds as 
indicators, b o th  reg ionally  and globally, o f m an y  aspects o f th e  function ing  of m arine system s, 
th e  m ost im p o rtan t cu rren t challenge is to en su re  th e  survival and im prove th e  sta tus of the  
m an y  seabird species w hich  are a lready globally  th rea ten ed  w ith  ex tinction  and to m ain ta in  the  
rem ainder in  favourable conservation  status. C om pared w ith  o th er groups of equ ivalen t role in 
m arine  system s, seabirds are exceptionally  w ell-stud ied  (Schreiber and B urger 2001). C onse­
quen tly , know ledge of th e ir  conservation  sta tus is m ore com prehensive and reliable th an  fo r any  
com parable group  of m arine  organism s (Vie et al. 2008). T herefore, b o th  in trinsically  and because 
th e  sta tus o f seabirds is likely to reflect the  u n d erly in g  state  o f im p o rtan t parts o f the  coastal and 
oceanic system s of th e  w orld, w e should  take particu lar in te res t in  how  seabirds are faring, how
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and w h y  th is sta tus has changed in  recent tim es, w ha t actions are needed to address th e  m ain  
cu rren t th rea ts  and w h a t k ind of baseline exists against w hich to m easure  fu tu re  change.

In this paper we provide a brief global overview of the  status of seabird species (focusing particularly 
on  globally threatened and N ear Threatened species), especially in relation to jurisdictional re­
sponsibility. W e identify the  m ain reasons w hy  seabirds are threatened and review priority  actions to 
address the m ain threats. Finally, we indicate priorities for research and m onitoring and identify 
particular knowledge gaps. O u r analyses are global in  scale and should be supplem ented by  reviews 
and identification of priorities at the  regional level (but using global Red List categories, as assessments 
of extinction risk at the  regional scale are largely lacking).

Methods
O u r analyses are based on  BirdLife In te rn a tio n a l's  assessm ents for th e  2010 IU C N  Red List 
(available at w w w .bird life .org/datazone/species and in  su m m ary  form  at w w w .iucnred list.o rg) 
and data on  IBAs held  in  B irdLife's W orld  Bird D atabase (WBDB; available at w w w .bird life .org/ 
datazone/sites). S u m m ary  data are provided in  Table S i  in  th e  online S u pp lem en tary  M aterials. 
B oth species and IBA data are com piled and reg u la rly  updated  from  review s of published and 
unpub lished  lite ra tu re  as well as in fo rm atio n  provided b y  a ne tw ork  of over 100 BirdLife P a rtn er 
o rganisations, hundreds o f o th e r in stitu tio n s , and thousands of scientists, conservationists, 
b irdw atchers and local o r species experts.

W e follow  the  tax o n o m y  of BirdLife In terna tiona l (2010a) and define seabirds as species for 
w hich a large p roportion  o f th e  to ta l population  re ly  on  th e  m arine  en v iro n m en t fo r at least part of 
the  year. W ith  th is circum scription, 346 species qualify , of w hich 282 m eet a stricte r definition 
(excluding ducks, loons, etc.) used  in  som e earlier review s (e.g. Croxall et al. 1984). W e subdivided 
seabirds in to  th ree  g roups. 'Pelagic seabirds' are those  th a t p rim arily  use m arine  pelagic deep 
w ater (sea above open ocean, typically >  200 m  in  depth) an d /o r m arine neritic pelagic continental 
shelf w ater (sea above continental shelf o r a round  near-shore  oceanic islands, typically <  200 m  in 
depth) excluding species th a t m ay  occasionally use these habitats, b u t th a t are m ore typical of 
coastal inshore  w aters. 'C oastal seabirds (year-round)' are those th a t prim arily  use coastal inshore 
w ater (sea along coasts, typically <  8 km  from  the  shoreline) th ro u g h o u t the  year, excluding 
species th a t m ay  occasionally use th is habitat, bu t do no t do so typically. 'C oastal seabirds (non­
breeding season)' are those th a t p rim arily  use coastal inshore  w ater du ring  the  non-breeding 
season, excluding species th a t m ay  occasionally use th is habitat b u t do no t do so typically.

Species on  th e  IU C N  Red List are placed in to  categories o f ex tinction  risk  (ranging from  Least 
C oncern, to N ear T hreatened , V ulnerable, Endangered, C ritically  Endangered, and Extinct) based 
on  quantitative  criteria  using  in fo rm atio n  on  population  and range size, stru c tu re  and trends 
(IUCN 2001, 2010). V ulnerable, E ndangered  and C ritically  E ndangered  species are re ferred  to 
collectively as 'th rea te n e d ' (IUCN 2001). Species for w hich  th ere  is insufficient in fo rm ation  to 
apply  th e  criteria  are classified as D ata Deficient (IUCN 2001, B utchart and Bird 2009). A  sm all 
n u m b er o f C ritically  Endangered  species are tagged as Possibly Extinct if th ey  are, on  th e  balance 
of evidence, likely to  be extinct, b u t fo r w hich  there  is a sm all chance th a t th ey  m ay  be ex tan t and 
th u s  should  n o t be listed as Extinct u n til adequate surveys have failed to find the  species and 
unconfirm ed  reports have been discounted  (IUCN 2010, B utchart et al. 2006).

In  analyses of th e  n u m b ers  o f seabird species b y  c o u n try  we exclude vag ran t records (as defined 
in  re levan t na tiona l checklists, field guides and handbooks; generally  used  fo r species fo r w hich 
there  are few  records o r th a t on ly  occur sporadically and in frequen tly ), b u t include those  species 
w hose occurrence in  a particu lar c o u n try  is coded as u n certa in  (because m aps of confirm ed 
d istrib u tio n  indicate th a t th ey  are likely to occur in  territo ria l w aters, b u t no published records 
have been traced). W e consider confirm ed resident o r breeding species separately. W e used GIS and 
BirdLife's digitised species' d istribu tion  m aps to determ ine occurrence of species in  national 
Exclusive Economic Zones (EEZs), Large M arine  Ecosystem s (LMEs; Sherm an et al. 1993) and areas 
of application of different Regional Fisheries M anagem ent O rganisations (R FM O s). Boundaries for

http://www.birdlife.org/datazone/species
http://www.iucnredlist.org
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EEZs w ere taken from  VLIZ (2010), for LMEs from  N ational Oceanic and A tm ospheric 
A dm inistra tion  (2010), and for RFM Os from  each of the  individual organisations' websites. 
Jurisdictions are as listed b y  the  In ternational O rganisation  for S tandardization (ISO; w w w .iss.org) 
at Ju ly  2010; note th a t subsequently  T ristan  da C unha (w ith G ough Island) was accorded a status 
separate from  St Helena.

D irection of cu rren t population  tren d  was coded as increasing, stable, fluctuating, decreasing or 
unknow n. T hreats to species w ere classified using  th e  IU C N /C onserva tion  M easures Partnersh ip  
(CM P) th rea ts  classification schem e (Salafsky et al. 2008) w ith  th rea ts  from  all invasive alien 
species identified to species level w here  possible, and th rea t m agn itude  calculated fro m  scores for 
tim ing, scope and severity  follow ing BirdLife In terna tiona l (2010b). A nalyses o f th rea ts  w ere 
based on  data for th rea ten ed  species o n ly  (i.e. excluding Extinct, N ear T hreatened, Least C oncern 
and D ata Deficient species). P rio rity  conservation  and research  actions w ere coded follow ing the  
IU C N /C M P  A ctions classification schem e (Salafsky et al. 2008).

W e assessed trends in  ex tinction  risk  using  th e  IU C N  Red List Index (RLI; B utchart et al. 2004, 
2007) for 1988-2008 (the period  betw een  com prehensive assessm ents o f all b ird  species fo r the  
IU C N  Red List), updated using curren t knowledge. The RLI is calculated from  the n u m b er of 
species in  each Red List category and the  nu m b er changing categories betw een assessm ents as 
a resu lt of genuine im provem ent o r deterioration  in  status (category changes owing to  im proved 
knowledge or revised taxonom y are excluded). RLI values relate to the  proportion  of species 
expected to rem ain  extant in  the  n ear fu tu re  w ithou t additional conservation action. A n  RLI value 
of 1.0 equates to all species being categorised as Least Concern, and hence th a t none are expected to 
go extinct in  the  near fu tu re. A n  RLI value of zero indicates th a t all species have becom e Extinct.

Im p o rtan t Bird A reas (IBAs) are key sites for th e  conservation  of th e  w orld 's  b irds (e.g. BirdLife 
In terna tional 2011). IBAs are places of in te rn atio n al significance fo r th e  conservation  of birds 
and are identified using  a standardised  set o f da ta-driven  criteria  and th resho lds based on 
(1) g lobally  th rea ten ed  b ird  species, (2) restric ted -range  b ird  species (those w ith  ranges sm aller 
th an  50,000 km 2), (3) b iom e-restric ted  assem blages (com m unities o f b irds characteristic of 
a d istinct biom e) and (4) congregations (large aggregations o f one o r m ore species, e.g. m ig ra to ry  
w aterb irds o r  b reed ing  seabirds). IBAs are delim ited so that, as far as possible, they: (a) are 
d ifferent in  character, hab ita t o r ornithological im portance from  su rro u n d in g  areas; (b) provide 
th e  req u irem en ts  o f th e  'tr ig g e r ' species (those fo r w hich  th e  site qualifies) w hile  p resen t, alone o r 
in  com bination  w ith  ne tw orks o f o th er sites; and (c) are o r can be m anaged in  som e w ay  for 
conservation. T errestria l IBAs have been  identified in  alm ost all countries o f th e  w orld, b u t for 
th e  analyses p resen ted  here, data w ere incom plete and therefo re  om itted  fo r 21 countries: 
A m erican Samoa, A rgentina, Chile, Cook Islands, French Guiana, G uyana, Kiribati, K yrgyzstan, 
N auru , N ew  Caledonia, N ew  Zealand, N iue, Papua N ew  Guinea, Paraguay, Samoa, Solom on 
Islands, Tokelau, Tuvalu, USA, V anuatu  and W allis and Futuna Islands. M arine IBA identification, 
i.e. of im portant areas in  coastal w aters and on  the H igh Seas (Areas Beyond N ational Jurisdiction 
(ABNJs)) for feeding and aggregation, is ongoing (BirdLife 2010e, Lascelles et al. 2012).

W e exam ined g ro w th  in  coverage of IBAs b y  na tionally  designated  protected  areas follow ing 
th e  approach of B utchart et al. (2010). Protected  A rea coverage data was taken  from  th e  W BDB 
and is based on GIS overlays o f IBA polygons w ith  those  na tionally  designated PA s fo r w hich 
a b o u n d ary  po lygon was included in  th e  2010 release o f th e  W orld  D atabase on  Protected  A reas 
(W DPA; ww w .w dpa.org), excluding in ternationally  designated PAs and all sites w ith  a status o ther 
th an  'designated '. W here  m ultiple protected areas overlapped an  IBA, the  date o f designation o f the 
earliest protected area w as used. W here  data in  the  W D PA  w ere incom plete o r inaccurate, estim ates 
o f protected area coverage of IBAs w ere updated by  BirdLife Partners. For 257 protected areas (14%  
of all PAs) w ith  an  unknow n date o f establishm ent, and for 88 IBAs (4.8% ) know n (from  national 
experts) to be partially  protected b u t to an  unknow n extent, we random ly  assigned a date or 
proportion  protected from  ano ther site in  th a t cou n try  (doing th is 10,000 tim es and plo tting  the 
m ean and 95%  CIs to capture the  uncerta in ty  introduced b y  lack o f data for a subset of sites); w here 
<  2 sites w ith  know n da te/p roportion  protected occurred in  the  cou n try  w e random ly  selected from

http://www.iss.org
http://www.wdpa.org
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all sites. W e plotted trends in  m ean percentage area protected and n u m b er of sites com pletely 
covered b y  protected area(s). T rends for C entral Am erica and Oceania w ere om itted  as seabird IBA 
identification is still very  incom plete in  these regions.

Results and Discussion

S ta tu s

O f the 346 seabird species considered here  (Table S i) , 97 (28% ) are g lobally  th reatened , 17 (5% ) 
in  the  h ighest category  of C ritically E ndangered  and a fu rth e r 10%  N ear T hreatened  (Figure S i) . 
O n ly  four species, all sto rm -petre ls (W hite-ven ted  Oceanites gracilis, M ark h am 's  Oceanodroma  
m arkham i,  M atsudaira 's  O. matsudairae  and  R inged O. hornby i ) are regarded as D ata  Deficient. 
T hree species are considered Extinct (G reat A uk  Pinguinus impennis ,  Large St Elelena Petrel 
Pterodroma rup inarum ,  Sm all St Elelena Petrel Bulweria bifax) and two o th e r species are 
Possibly Extinct (G uadalupe S to rm -petre l O. macrodactyla  and  Jamaica Petrel Pterodroma  
caribbaea; included in  C ritically  E ndangered  in  Figure S i) . Seabirds are m ore th rea tened  th an  all 
o th er groups of b irds w ith  sim ilar n u m bers o f species: 26%  of p a rro ts (Psittacidae; 374 species), 
19%  of p igeons/doves (Colum bidae; 318 species), and 18%  of rap to rs (Accipitridae; 238 species) 
are th reatened; all o th er sim ilarly  speciose b ird  fam ilies are equally  o r less th rea tened  th an  the 
global average (12% ). Furtherm ore , d ividing seabirds in to  pelagic and coastal species and 
accounting separately  for those species w hich on ly  visit m arine  hab ita ts outside  th e ir b reeding 
season (Figure 1) show s th a t pelagic seabird species are considerably  m ore th rea tened  th an  coastal 
residen t seabirds and th a t b o th  are an  o rder o f m agn itude  m ore th rea tened  th an  non-b reed ing  
coastal seabirds. This likely  reflects th a t pelagic species tend  to have sm all clutch sizes relative to 
coastal species, reducing th e ir capacity to absorb h u m an-induced  m o rta lity  and slow ing recovery  
follow ing cessation of im pacts.

Review ing the p a tte rn  taxonom ically  (Figure 2) reveals that, of the  m ain  fam ilies (which 
toge th e r account for 87%  of species), the m ost th rea tened  are the  pengu ins and albatrosses/ 
petrels. These two orders (Sphenisciform es and Procellariiformes) represent nearly  one half (43 %) 
of all seabirds and contain m an y  pelagic species. A fter albatrosses, Diomedeidae, w hose conservation 
benefits considerably from  the A greem ent on  the C onservation of A lbatrosses and Petrels (ACAP; 
www.acap.aq), b y  far the m ost th reatened  group of seabirds are the gadfly petrels o f the  genera 
Pterodroma  and Pseudobulweria  (and a special conservation in te rn et forum  has recently  been 
established to prom ote p rio rity  conservation action for these: Gadfly Petrel C onservation Group; 
w w w .gadflypetrel.ning.com ). The p rim ary  reasons for the classification of seabird species as 
threatened  (or N ear Threatened), based on  the IUCN Red List criteria th ey  trigger, are sum m arised

□  D ata Deficient

□  Extinct

G Critically E ndangered  

■  E ndangered

□  V ulnerable

□  N ear T hreatened

□  L east C oncern

P elagic (199) C oasta l residen t C oasta l non-breeding 
(109) visitor (38)

Figure 1. P roportion  of species in  each IU C N  Red List category  for pelagic species, coastal 
residen ts and coastal non -b reed in g  visitors. Figures give n u m b er o f species (for to tals >  5).

100%
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□ Data Deficient 
a  Extinct
S Critically Endangered
■ Endangered
□ Vulnerable
■ Near Threatened
□ Least Concern

Figure 2. Percentage o f species in  each IU C N  Red List category  for the  m ajo r seabird families. 
Figures give n u m b er o f species.

in  Figure 3. Thus, of the 132 th rea tened /N ear Threatened species, 70 (53% ) qualify  by  v irtu e  of 
v e ry  small population/range and a sim ilar nu m b er (66; 50% ) by  reason of rapid decline. O f 
particular concern are those w here sm all range o r population is com bined w ith  decline (64 species; 
48% ). N o tew orthy  exam ples are six penguins (two Eudyptes  and two Spheniscus),  17 gadfly petrels 
and eight corm orants. T hroughout, pelagic species are disproportionately  represented  in  all 
categories in  com parison w ith  coastal species.

As a b road generalisation , seabirds tend  to have particu larly  sm all total b reed ing  population  
sizes, w ith  20%  estim ated to have fewer than  5,000 breeding pairs and about one half fewer than  
50,000 pairs (Figure S2). Furtherm ore, 76 (23% ) of these population estim ates date from  2000 or 
earlier (see Table S i) , so this m ay  be an  optim istic portrayal of the cu rren t situation. The 15 species 
w hose global population estim ates predate 1996 are: Royal Penguin  Eudyptes schlegeli, B uller's 
Shearw ater Puffinus bulleri, Short-tailed  Shearw ater P. tenuirostris, A uckland Island Shag 
Phalacrocorax colensoi, Lava G uii Larus fuliginosus  (all pre-1991), E m peror Penguin  A ptenodytes  
forsteri,  Adélie Penguin  Pygoscelis adeliae, N o rth e rn  Royal A lbatross Diomedea sanfordi, Black­
w inged Petrel Pterodroma nigripennis,  Cape Verde Shearw ater Calonectris edwardsii, Jouanin 's 
Petrel Bulweria fallax,  A ustralasian  G annet M orus  serrator, Stew art Island Shag Phalacrocorax 
chalconotus and K erguelen T ern  Sterna virgata. M ost o f these are A ustralasian  in  d istribu tion  and 
m an y  are restricted to single islands o r island groups. In  addition, even recent population estim ates 
are often of relatively low  quality, w ith  broad bands of uncertain ty .

T hus m ost seabirds, especially pelagic ones, typically  have sm all b reed ing  populations and m an y  
are likely to be in  decline, dem ographic characteristics w hich severely lim it th e ir rate  of recovery, 
and a restric ted  n u m b er and range of b reed ing  sites; th is m akes th em  d isproportionately  
v u lnerab le  am ongst b irds to a w ide range of threats.

100%

B Coastal resident

8  40 - □ Coastal non-breeding visitor

* M\  U  U  U  U  ■ -  '
Rapid declines Small and Small and Very small

declining range declining populationfrange 
population

Figure 3. T he n u m b er o f seabird species listed  as th rea ten ed  o r  N ear T h rea tened  fo r d ifferent 
reasons (note th a t som e species are  listed  fo r m ultip le  reasons).
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Trends

N early  ha lf (47% ; 52%  of those w ith  know n trends) of seabird species are know n o r suspected to 
be experiencing population  declines (Figure 4a). N evertheless, 57 species (17% ) are increasing; 
m any , such as the  17 guii species, doubtless due to th e ir abilities to exploit close links w ith  h u m an  
activities. This p robably  also accounts for increases in  N o rth e rn  Fulm ar Fulmarus glacialis, som e 
M orus  spp. gannets and possibly B lack-footed Phoebastria nigripes  and  Cam pbell A lbatrosses 
Thalassarche impavida,  a lth o u g h  the  last two are still recovering  from  past declines. E ncourag­
ingly , a few  species are increasing  (e.g. Spectacled Petrel Procellaria conspicillata), o ften  as 
a resu lt o f lo n g -te rm  targeted  conservation  action (e.g. Fea's Pterodroma feae,  B erm uda P. cahow  
and  M agen ta  P. magenta  Petrels and A m sterdam  and S hort-tailed  A lbatrosses Diomedea  
amsterdam ensis  and  Phoebastria albatrus).  As expected, pelagic species are d isproportionately  
m ore likely to be declining th an  coastal ones (52%  versus 33% ) bu t, perhaps surprising ly , the 
n o n-b reed ing  v isitors to coastal w aters have a sim ilar p roportion  o f decreasing species (46% ) to 
pelagic ones (Figure 4b); th ey  also have a h ig h er p ro p o rtio n  of increasing  species (25%  versus 
19%  coastal and 12%  pelagic).

Precise quantified  ra tes o f population  decline o r increase are available for v e ry  few  species. 
A  broader, b u t less sensitive, m easure  o f overall trends is provided b y  the Red List Index 
(RLI, B utchart et al. 2004, 2007), w hich  m easures trends in  ex tinction  risk  and is v irtu a lly  
the on ly  tren d  indicator c u rren tly  available for seabirds on  a w orldw ide a n d /o r  regional basis. The 
RLI is based on  the  m ovem en t o f species th ro u g h  IU C N  Red List categories ow ing to genuine 
im provem en t o r d e terio ra tion  in  sta tus (i.e. re-categorisations ow ing to im proved know ledge or 
revised taxonom y are excluded). It show s (Figure 5a) that, over the last 20 years, seabirds have had 
a substantially  poorer conservation status th an  non-seabirds and that th ey  have deteriorated  faster 
over this period. Seabirds are m ore threatened th an  a nu m b er o f o th er sim ilarly speciose groups 
(e.g. raptors, pigeons, gam ebirds and w aterbirds), and are m arginally  m ore threatened  th an  parrots. 
How ever, am ong seabirds, pelagic species are m ore threatened  and have deteriorated  faster than  
coastal species, and this difference is particularly  pronounced for the albatrosses and large petrels

■ Decreasing

■ Fluctuating

□ Stable

tu Increasing

□ Unknown

Coastal resident (38) Coastal non*breeding visitor (108)

Figure 4. C u rren t d irection  of tren d  for (a) all seabirds (n =  346 species); (b) pelagic species, 
coastal residen ts and coastal non -b reed in g  visitors. Figures give n u m b er o f species.
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Figure 5. Red List Indices fo r (a) seabird and n on-seab ird  species; (b) coastal and pelagic species 
and those  listed in  the  A greem en t on  th e  C onservation  of A lbatrosses and Petrels (ACAP). 
Figures are fo r n o n -D ata  D eficient ex tan t species in  1988.

th a t are covered b y  A C A P (Figure 5b). Table S2 sum m arises the  background and evidence relating 
to the 26 cases, involving 21 species, th a t qualified for reclassification to a h igher o r lower Red List 
category during  1988-2008 (and also presents all changes th a t occurred during  th is period, 
including as a resu lt of im proved knowledge o r revised taxonom y).

N a tio n a l  ju r isd ic tiona l responsib i l i ty

The m ost im po rtan t countries, in  term s of the  n u m b er o f b reed ing  seabird species and th e  total 
n u m b er o f species recorded w ith in  EEZ w aters, are show n Figure 6a. In  general term s, the  
outcom es are ra th e r sim ilar; how ever, Japan, M exico and several Sou th  A m erican  countries 
(A rgentina, Brazil, Peru , Ecuador), w hich  are adjacent to im p o rtan t m arine  cu rren t system s 
supporting  large n u m bers o f seabirds on  m ig ra tion  and in  w in ter, are in  th e  top 10 (Japan, Mexico) 
o r top 20 (rest) overall b u t no t in  the  top 20 fo r b reed ing  species. In  th e  top 10 of b o th  categories 
are USA, Canada, Russia, A ustra lia , N ew  Zealand, Chile and S o u th  Africa. If O verseas T errito ries 
are included w ith  th e  m ain land  jurisd ic tion , th en  France (w ith French S o u th ern  T erritories) and 
UK (w ith P itcairn  [H enderson], St H elena [T ristan da C un h a  and G ough] and w ith  o r w ith o u t the  
Falkland Islands [Isias M alvinas]) w ould  b o th  be in  the  top five of b o th  categories.

If we focus on  seabirds endem ic o r near-endem ic (only in  two, u sua lly  adjacent, countries) as 
breed ing  species (Figure 6b), th en  a sim ilar outcom e results , albeit w ith  N ew  Z ealand p re-em inen t.
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breed ing  seabird species; (c) seabird species of conservation  concern (breeding and non-b reed ing  
species com bined).

For sin g le-co u n try  endem ics (Table l ) ,  the  m ost im po rtan t countries are N ew  Z ealand (33 species), 
UK (eight, m ain ly  on  the  T ris tan  da C unha  islands), M exico (five), Ecuador (five, all in  Galapagos), 
Chile (four), A ustra lia  (four) and U SA  (th ree  b u t w ith  21 species shared  w ith  e ith e r M exico or 
C anada). Even if we focus on  th rea tened  species (Figure S3), N ew  Z ealand re ta ins "pole position", 
hav ing  m ore th an  double the  n u m b er of th rea tened  species o f an y  o th e r coun try . Fiowever, Chile 
and S o u th  Africa hold the  n ex t largest n u m b er of th rea tened  species, follow ed by  France 
(including French S o u th e rn  T errito ries and French Polynesia), UK (including T ris tan  da C unha, 
S o u th  G eorgia [Isias G eorgias del Sur] and Falkland Islands [Isias M alvinas]). A ustra lia  (including 
Eleard and M acquarie Islands), follow ed b y  USA, M exico, P eru  and R ussia com plete the  top 10. If 
n o n-b reed ing  species are included (Figure 6c), the  d istrib u tio n  is som ew hat m ore  even and South  
A m erican  countries m ore  prom inen t, b u t the  basic p a tte rn  is sim ilar.

T herefore, to p rotect a considerable m ajo rity  o f the  w orld 's  seabirds, especially globally 
th rea tened  species, e ith e r w hen  breed ing  or w h en  foraging w ith in  EEZ w aters, p rio rity  a tten tio n
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Table 1. Seabird species endemic to single countries/jurisdictions.
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C ountry/R egion (no. endemic species) Species

New Zealand (33)

Mexico (5)

St H elena (to UK) (5)

Ecuador (5)

Chile (4)

Australia (4)

USA (3)

Japan (2)

Portugal (2) 

A rgentina (2) 

Antarctica (2)

Fiordland Penguin Eudyptes pachyrhynchus, Snares Penguin 
Eudyptes robustus, Erect-crested Penguin Eudyptes sclateri, 
Yellow-eyed Penguin M egadyptes antipodes, Antipodean 
Albatross Diomedea antipodensis, N orthern  Royal Albatross 
Diomedea sanfordi, Southern Royal Albatross Diomedea 
epomophora, Campbell A lbatross Thalassarche impavida, 
White-capped Albatross Thalassarche steadi, Chatham Albatross 
Thalassarche eremita, Buller's Albatross Thalassarche bulleri, 
White-headed Petrel Pterodroma lessonii, Magenta Petrel 
Pterodroma magentae, Mottled Petrel Pterodroma inexpectata, 
Pycrofti Petrel Pterodroma pycrofti, Cook's Petrel Pterodroma 
cookii, Chatham Petrel Pterodroma axillaris, Westland Petrel 
Procellaria westlandica, Parkinson's Petrel Procellaria parkinsoni, 
Buller's Shearwater Puffinus bulleri, Fluttering Shearwater Puffi­
nus gavia, Hutton's Shearwater Puffinus huttoni, New Zealand 
Storm-petrel Oceanites maorianus, Campbell Island Shag Phala­
crocorax campbelli, New Zealand King Shag Phalacrocorax 
carunculatus, Stewart Island Shag Phalacrocorax chalconotus, 
Chatham Islands Shag Phalacrocorax onslowi, Auckland Islands 
Shag Phalacrocorax colensoi, Bounty Islands Shag Phalacrocorax 
ranfurlyi, Spotted Shag Phalacrocorax punctatus, Pitt Island Shag 
Phalacrocorax featherstoni, Red-billed Guii Larus scopulinus, 
Black-fronted Tem Sterna albostriata 

Townsend's Shearwater Puffinus auricularis, Black-vented 
Shearwater Puffinus opisthomelas, Least Storm Petrel Halocyp­
tena microsoma, Guadalupe Storm-petrel Oceanodroma macro­
dactyla, Craveri's Murrelet Synthliboramphus craveri 

Tristan Albatross Diomedea dabbenena, A tlantic Yellow-nosed 
Albatross Thalassarche chlororhynchos, Atlantic Petrel Ptero­
droma incerta, Spectacled Petrel Procellaria conspicillata, Ascen­
sion Frigatebird Fregata aquila 

Galapagos Penguin Spheniscus m endiculus, W aved Albatross 
Phoebastria irrorata, Galapagos Petrel Pterodroma phaeopygia, 
Flightless Cormorant Phalacrocorax harrisi, Lava Guii Larus 
fuliginosus

Juan Fernandez Petrel Pterodroma externa, S te jn eg eri Petrel 
Pterodroma longirostris, De Filippi's Petrel Pterodroma 
defilippiana, Pink-footed Shearwater Puffinus creatopus 

Royal Penguin Eudyptes schlegeli, Shy Albatross Thalassarche 
cauta, Black-faced Corm orant Phalacrocorax fuscescens, 
Pacific Guii Larus pacificus 

Hawaiian Petrel Pterodroma sandwichensis, Newell's Shearwater 
Puffinus newelli, W estern Guii Larus occidentalis 

Short-tailed Albatross Phoebastria albatrus, M atsudaira's Storm - 
petrel Oceanodroma matsudairae 

Z ino's Petrel Pterodroma madeira, M o n te iro i Storm -petrel 
Oceanodroma monteiroi 

W hite-headed Steamerduck Tachyeres leucocephalus, O lro g i 
Guii Larus atlanticus 

Emperor Penguin Aptenodytes forsteri, Antarctic Petrel Thalassoica 
antarctica
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Table i .  Continued.

C ountry/R egion (no. endemic species) Species

Fiji (2) Collared Petrel Pterodroma brevipes, Fiji Petrel Pseudobulweria
macgillivrayi

Reunion (to France) (2) Barau's Petrel Pterodroma baraui, Mascarene Petrel Pseudobulweria
aterrima

Christmas Island (to Australia) (1) A bbott's Booby Papasula abbotti, Christm as Island Frigatebird
Fregata andrewsi

Canada (1) T hayer's Guii Larus thayeri
Peru (1) M arkham 's Storm -petrel Oceanodroma m arkham i
French Southern Territories (1) A m sterdam  Albatross Diomedea amsterdamensis
Falkland Islands (Isias Malvinas) (1) Falkland Steamerduck Tachyeres brachypterus
Pitcairn Islands (to UK) (1) Henderson Petrel Pterodroma atrata
Cape Verde (1) Cape Verde Shearwater Calonectris edwardsii
Brazil (1) Trindade Petrel Pterodroma arm injoniana
Spain (1) Balearic Shearwater Puffinus mauretanicus
Jamaica (1) Jamaica Petrel Pterodroma caribbaea
Bermuda (to UK) (1) Bermuda Petrel Pterodroma cahow

should  be given to  th e  geographical areas represen ted  b y  N ew  Z ealand (w ith A ustralia), Chile 
(w ith Peru, Ecuador), U SA  (with Canada, Japan and Russia), Sou th  Africa (with Nam ibia), UK and 
France (only in  respect of th e ir overseas territories), Mexico, Brazil and A rgen tina  (see Table 2). 
D elivery of effective conservation of breeding sites and of EEZ w aters in  these nine regions 
(16 countries) w ould take account of m ost of the  needs o f the  25%  of seabird species w hich are 
com pletely restricted to these areas and m ake a m ajor con tribu tion  to  the  92%  of seabird species 
w hose ranges are included, at least in  part.

Threats

A ssessing th rea ts  to seabirds is a com plex and som ew hat subjective task. BirdLife In terna tional has 
com piled an  in v en to ry , u sing  the  published lite ra tu re  and an  extensive ne tw ork  of correspondents. 
Som e illu stra tions o f th e  general conclusions from  th is are provided below  (Figures ya-yc);  it m u st 
be em phasised  th a t th is part of th e  review  is confined to th rea ten ed  species, i.e. excluding N ear 
T hreatened, Least C oncern  and D ata Deficient species.

G lobally, o f th e  top 10 th rea ts  to  th rea ten ed  seabirds (Figure 7a), invasive species (invariably 
acting at th e  b reed ing  site) po ten tially  affect 73 species (75 %  of all th rea ten ed  seabird species and 
n early  twice as m an y  as an y  o th er single th rea t, a lth o u g h  in  som e cases th e  th rea t is of a potential 
fu tu re  im pact). T he rem ain ing  th rea ts  are fa irly  even ly  divided b etw een  those acting m ain ly  at the  
b reed ing  site: problem atic native  species (31 species, 3 2 % ), h u m an  d isturbance (26 species, 27% ), 
in fras truc tu re /com m erc ia l/residen tia l developm ent (14 species, 14% ) and those acting m ain ly  at 
sea in  re la tion  to foraging, m o u ltin g  or m ig ra tion  areas/aggregations: bycatch  (40 species, 4 1% ), 
po llu tion  (30 species, 3 1 % ), overfish ing  o r inappropriate  spatial m anagem en t o f fisheries 
(10 species, 10% ). H u n tin g  and trapp ing  (23 species, 24% ) and en erg y  p ro d u c tion /m in ing  
(10 species, 10% ) affect b o th  dom ains, th e  fo rm er m ore a t b reed ing  sites, the  la tte r m ore in 
re la tion  to forag ing  areas, flight paths and flyw ays. C lim ate change and severe w eather (39 species, 
4 0 % ), as p resen tly  assessed, largely  reflects adverse w eath e r and clim atic events at b reed ing  sites 
and th e  poten tial im pact of sea level rise b u t is clearly  an  im p o rtan t d river o f change th a t is 
increasingly  affecting seabirds in  m an y  w ays, albeit m ain ly  in  the  m ed ium  to long  te rm  (i.e. at 
tim efram es m o stly  outside  those  of relevance to IU C N  Red List criteria). The relative im portance 
of th rea ts  is largely  sim ilar w hen  on ly  those of h ig h  im pact are considered, a lth o u g h  bycatch 
becom es alm ost as significant as th e  im pacts o f invasive alien species.
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Table 2. P riority  countries for seabirds, ranked according to total num bers of (a) breeding and non-breeding 
species, (b) globally threatened and Near Threatened species, and (c) endemic species (restricted to one or two 
countries). Overall rank is derived from  the sum  of ranks for the three parameters. Total num ber of countries /  
territories =  239.

C ountry Diversity rank Threat rank Endemics rank Overall Rank

USA 1 3 2 1
Chile 2 2 3 2
New Zealand 6 1 1 3
Australia 5 4 4 4
Mexico 3 8 4 5
South Africa 9 5 7 6
Peru 11 7 7 7
Canada 4 18 6 8
French Southern Territories 10 9 12 9
Russia 7 15 10 10
A rgentina 12 6 15 11
Japan 8 19 IO 12
Ecuador 13 21 12 13
Falkland Islands (Isias Malvinas) 17 12 17 13
Namibia 29 9 12 15
St H elena (to UK) 3° 15 7 16
Brazil 14 11 28 17
China (mainland) 15 26 17 18
Norfolk Island (to Australia) 25 21 17 19
French Polynesia 37 12 17 20

If pelagic seabirds are considered alone (Figure 7b), th e  p a tte rn  is generally  sim ilar, a lthough  
bycatch assum es a h ig h er p rio rity  (particularly  w h en  com paring h igh-im pact th rea ts  only). For 
coastal species (Figure 7c) how ever, d isturbance and h u n tin g  and trapp ing  assum e greater 
significance, w ith  overfish ing  of food resources, d istu rbance and po llu tion  im p o rtan t if considering 
h igh-im pact th rea ts  only . T he absence o f bycatch fro m  the top 10 coastal th rea ts , how ever, m ay  
sim ply  reflect the  fact th a t th e  im pacts o f inshore /coasta l gillnets and o f artisanal fish ing  are alm ost 
com pletely undocum ented , a lth o u g h  likely w idespread and im p o rtan t (Zydelis et al. 2009). 
O verall, it is im p o rtan t to no te  th a t som e th rea ts , especially bycatch, coastal po llu tion  and 
overfishing, are assessed to have h ig h er im pact o n  a larger p roportion  of th e  species th ey  affect, 
considerably  increasing th e ir  overall im portance.

A lth o u g h  these assessm ents of th rea ts  are based on  data o n ly  fo r th rea ten ed  species (97 in  total), 
th ere  is no reason  to believe th a t the  p a tte rn  is g reatly  d ifferent for the  35 N ear T hrea tened  and 
207 Least C oncern  species. The d iversity  o f th rea ts  testifies to th e  vu ln erab ility  of seabird species 
to substan tia l actual and po ten tial th rea ts  a t all stages o f th e ir  annual and life cycles. For N ear 
T hreatened  and Least C oncern  species it is likely th a t the  relative im portance o f h u m an  
disturbance, developm ent and consum ption  (h u n tin g /trap p in g ) w ould  increase m arkedly , partic­
u larly  fo r tropical species, fo r w hich  m ajo r reductions in  populations an d /o r b reed ing  sites are 
increasingly  indicated b u t seldom  quantified, especially across the  w hole range of the  m an y  w ide- 
ran g in g  tropical seabird species.

C o n serva t io n  action

In  term s of recom m ended conservation  actions, som e indication  of the  m ain  p rio rities for 
th rea ten ed  and N ear T hreatened  species are provided in  the  BirdLife W orld  Bird Database (based 
on  a review  of the  conservation  lite ra tu re  and expert opinion; Figure 8). The classes used are ra th e r
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Figure 7. T hreats to th rea ten ed  (a) seabirds (n =  346 species); (b) pelagic seabirds (n =  197 
species); (c) coastal seabirds (n =  146 species).

b road and th e  data m ay  no t be consisten t and com prehensive fo r all species, as th ey  are based on 
in fo rm ation  collated fo r IU C N  Red List assessm ents. N o tw ith stan d in g  these caveats, the  m ain  
p rio rities are: a) con tro l/erad ication  o f invasive alien species; b) increased and enhanced  site/area
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Figure 8. P rio rity  conservation  actions needed for th reatened , N ear T hreatened  and D ata 
Deficient seabirds.
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pro tection  (i.e. form al protected  area designation  or o th er fo rm s of recognised pro tection  plus 
effective im p lem en tation  of appropriate  m anagem en t plans); c) im proved leg isla tio n /reg u latio n / 
best-practice standards and effective im p lem en tation /en fo rcem en t o f these (especially in  m arine  
contexts). O th er, m ore  generic actions, such as education /aw areness and accom panying stake­
ho lder invo lvem ent are also h igh  priorities, as are som e m ore species-specific activities, such as 
h arvest m anagem ent, ré in troductions and species recovery  (as defined b y  Salafsky et al. 2008).

A lthough  it is relatively straightforw ard  to derive these generic recom m endations for conserva­
tion  action, it is usually  costly and difficult (practically an d /o r politically) to im plem ent them  
effectively and at a sufficient scale to m ake a difference to the  conservation status o f seabird species. 
How ever, considerable progress has been  achieved in  recent years in  term s of the  th ree  highest 
p rio rity  actions: pro tecting  key sites (encom passing m an y  m ore specific in terventions), eradicating/ 
controlling invasive alien species and addressing seabird bycatch. In  contrast, less progress has been 
m ade in  ensuring  th a t ecosystem  approaches underp in  im plem entation  o f fisheries m anagem ent.

Site protection

O ne index of the  m ost general level o f p ro tection  afforded to  seabird b reed ing  sites is the  coverage 
b y  nationally  designated protected areas o f IBAs identified for seabird species. T hus, o f the  1,820 
terrestria l IBAs cu rren tly  identified for seabirds (m ajor areas cu rren tly  incom plete are Antarctica, 
m an y  Pacific Islands, USA, M esoam erica, Russian Arctic, East Asia, South-east Asia, parts o f the 
Indian O cean and W est Africa; however, there  is no reason to  believe th a t th e  properties of IBAs in 
these areas will be substantially  different th an  in  the  rest o f the  world), on  average, 38%  of the  area 
o f these IBAs is covered by  protected areas and 28%  is com pletely covered (Figure 9a). This is an 
im provem ent of about one order of m agnitude since th e  1950S-1960S and an  approxim ate doubling 
of protection since the  m id-1980s. It is concerning, how ever, th a t the  ra te  of increase appears to 
have reduced substantially  since about 2000, perhaps because rem ain ing  unprotected  IBAs are in 
areas w ith  the  greatest land-use conflicts, b u t possibly partly  because of tim e-lags betw een countries 
identify ing IBAs, designating protected areas and providing data on  these to th e  W DPA.

T rends in  the  coverage of seabird IBAs b y  protected  areas in  d ifferent regions are show n in 
Figure 9b. It is perhaps u n su rp ris in g  th a t A ustralasia , w ith  a n u m b er of v e ry  large m arine  parks, 
and E urope, w ith  m an y  im p o rtan t seabird b reed ing  sites long  protected  at som e level, achieve the  
h ighest levels o f pro tection . It is in te resting , how ever, th a t b o th  A sia (w ith re la tively  m an y  sites) 
and S o u th  A m erica (w ith th e  few est sites o f an y  region) com e nex t and th a t b o th  are ahead of 
N o rth  A m erica and th e  C aribbean. Particu larly  in  the  C aribbean -  b u t p robably  in  N o rth  A m erica 
generally  -  designation  o f coastal pro tected  areas has been  severely  constrained  b y  th e  p rio rity  
accorded to h u m an  recreational and com m ercial developm ent o f coastal areas.

Finally, exam in ing  p ro tec tion  o f IBAs at a na tional scale (Figure 10), on  average, m ore th an  tw o- 
th ird s of the  ex ten t of IBAs is pro tected  in  France (including French S o u th e rn  T erritories), UK, 
Ecuador (chiefly b y  v irtu e  o f th e  Galapagos N ational Park), N etherlands, D enm ark  and Egypt. 
A m ong  th e  countries p ro tec ting  m ore th an  50%  of the  ex ten t o f th e ir  IBAs, Japan and A ustra lia  
b o th  stand o u t in  respect o f the  large n u m b er o f b reed ing  sites involved. A t th e  o th e r end of the  
scale, countries w ith  at least 10 seabird IBAs, for w hich  p re lim inary  data indicate th a t a m ean  of 
<  25%  of IBA ex ten t is covered b y  protected  areas, include the  B aham as, Brazil, Estonia, Faroe 
Islands, Iceland, M orocco, O m an, Saudi A rabia, U kraine and Yem en.

F u rth e r analysis o f these data (beyond th e  scope of th is review) is needed to assess the  m ain  gaps 
in  p ro tection  fo r th e  m ost im p o rtan t te rrestria l IBAs for seabirds as well as an  assessm ent of the  
practical effectiveness o f th is protection. The p resen t analyses include protected  areas in  all IU C N  
categories (IUCN and UN EP 2010) b u t fo r m any , if no t m ost, th e  actual p ro tection  m ay  be pu re ly  
nom inal. Indeed, an  im p o rtan t challenge is to categorise each protected  area according to the  level, 
n a tu re  and effectiveness o f p ro tection  actually  afforded to th e  seabirds in  th e  IBA, including 
w h e th er an y  m anagem en t plan  (of relevance to  seabirds) exists and w h e th er th is plan  is being 
im plem ented . O n ly  w h en  th is is u ndertaken , in  conjunction  w ith  m o n ito rin g  th e  sta tus o f the
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seabirds in  the  IBA, w ill a m eaningfu l assessm ent o f the level of p ro tec tion  accorded to b reeding 
seabirds a t national, regional and global levels be feasible. D oing this is at least as h igh  a p rio rity  as 
an y  of the  research  actions no ted  below.

The foregoing discussion has dealt alm ost exclusively w ith  p ro tection  of b reed ing  sites. 
P ro tection  of key feeding and aggregation  (e.g. for m o u lt and on m igration) areas is the  essential 
com plem entary  conservation  action. In  o rder to address this, BirdLife In te rna tional recen tly  
ex tended its global IBA program m e to include m arine  areas, especially seaw ard extensions a round  
breed ing  colonies, sites o f coastal congregations o f n o n-b reed ing  birds, m ig ra tion  bottlenecks and 
key pelagic sites. A ll these sites are likely  to rep resen t p rio rity  sites for p ro tection  a n d /o r 
m anagem en t and m ore th an  40 national BirdLife P artn ers  are c u rren tly  actively engaged in  w ork  
related  to m arine  IBA identification and protection.

Som e parts o f the foraging ranges of seabirds are afforded protection by  existing m arine  protected 
areas at som e IBAs. H ow ever, in  nearly  all cases, the size o f the area included is too small o r 
inappropriately located to include the resources required  b y  breeding seabirds (BirdLife In ternational 
2010c). It is cu rren tly  v ery  difficult to estim ate the  n u m b er and proportion  of m arine IBAs 
effectively protected, as m arine IBA coverage is still patchy and incom plete on  a global scale. The 
process of m arine protection for seabirds is perhaps the m ost developed globally in  the European



Seab ird  global co nserva tion  s ta tus 15

100

Figure 10. C oun tries w ith  the  h ighest p ro portion  of th e ir  seabird Im p o rtan t Bird A reas 
protected. Figures indicate n u m b er o f sites.

U nion (EU), un d er its Birds Directive, b u t even here on ly  a round  1.5%  of the  EEZs of EU m em ber 
states have Special Protected A rea (SPA) status. It is likely that the  percentage is sim ilar o r sm aller 
for the  m ajority  of coastal nations globally.

G iven th a t m arine  protected  areas cover on ly  about 1.17 %  of th e  ocean (com prising 4 .32%  of 
con tinen ta l shelf areas b u t o n ly  0.91 %  in  o ff-shelf w aters), i.e. an  o rd er o f m agn itude  less th an  the  
equ ivalen t value (c. 10% ) fo r terrestria l areas (Toropova et al. 2010, U N  2010), it is hard ly  
su rp rising  th a t establish ing  b e tte r  pro tection , as well as b e tte r regu la tion  and m anagem en t of 
re levan t th rea ts  a t sea, is th e  h ighest p rio rity  of all fo r those m arine  areas of g reatest im portance 
to seabirds. N evertheless the  fundam en ta l differences betw een protected  areas on  land and at sea, 
particu larly  in  re la tion  to the  large range of pelagic species and th e  dynam ic n a tu re  o f m an y  of the  
key hab ita t featu res th a t such species exploit, need to be recognised. Effective protected  areas in 
m arine  system s w ill need  to be large and th e ir  m anagem ent is likely to  focus m ore on 
m anagem en t o f th rea ten in g  processes (particularly  those of resource exploitation) th an  o u trig h t 
p roh ib ition  of such activities.

In  re la tion  to m arine  areas o f g reatest im portance for seabirds, relative p rio rities in  term s of 
EEZs are show n in  Figure S4, based on  data (as to ta l species) in  Figure 6a. The m ost im portan t 
countries are U SA  (147 species overall, 11 th reatened), M exico (109/14), Chile (103/22), Canada 
(100/9), A ustra lia  (97/23), N ew  Z ealand (96/38), Japan (92/9), R ussia (91/7), S o u th  A frica (82/16) 
and A rg en tin a  (74/14). O th e r  countries w hose EEZs support 50 o r m ore seabird species are C hina, 
Peru , Brazil, S p a in , France (and French Polynesia), UK (and Falkland Islands [Isias M alvinas] and 
So u th  G eorgia [Isias G eorgias del Sur]), Ireland, Portugal, D enm ark, Ecuador, Colom bia, C osta 
Rica and India.

A n im po rtan t su ite  o f m arine  areas are Large M arine  Ecosystem s (LMEs; S herm an  et al. 1993), 
63 areas th a t have been recognised as constitu ting  discrete and coherent m arine regions, particularly  
from  a resource-m anagem ent perspective. M an y  of these are coastal, bu t m ost overlap the  EEZs of 
m ore th an  one coun try  an d /o r extend into the H igh Seas. The overlap betw een the  d istribution  of 
seabirds and LMEs is illustrated  in  Figure S5 and sum m arised in  Table S3. It is no t surprising  that 
the  LMEs of m ost im portance to seabirds include th e  H um bold t C u rren t (w ith 17%  m ore species 
th an  any  o th er area), California C urren t, N ew  Zealand Shelf, East C entral A ustra lian  Shelf, 
A gulhas C urren t, Pacific C entral-A m erican Coastal, K uroshio C urren t, Patagonian Shelf, Southeast
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A ustralian  Shelf and W est B ering Sea (all supporting  >  70 seabird species), w ith  the  G ulf of Alaska, 
B enguela C u rren t and East Bering Sea being the  o th er LMEs supporting  >  60 spedes. Taken 
together, appropriate m anagem ent of the  m arine  env ironm en t in  these LMEs w ould m ake 
a substantial con tribu tion  to the  conservation o f at least 275 seabird species (80%  of the  total), 
including 62 (64% ) of the  globally th reatened  species.

For m arine  areas and hab ita ts largely  o r exclusively on  th e  H ig h  Seas, the  m ain  re levan t 
ju risd ic tions are the  areas o f application of the  various RFM Os. T he overlap be tw een  these  and 
seabird species is sum m arised  in  Table S3. This em phasises th e  po ten tial im portance of appropriate  
env ironm en ta l m anagem en t in  th e  vast areas w here  m em bers o f these  R FM O s operate: th e  top 
e igh t RFM O s all support m ore  seabird species th an  an y  indiv idual EEZ o r LME, w ith  223 species 
in  the  area o f th e  W este rn  and C entra l Pacific Fisheries C om m ission  (W CPFC), m ore th an  double 
the  n u m bers in  th e  H um bold t C u rren t LME. The five m ain  tu n a  RFM O s are all in  th e  top six 
R FM O s fo r seabirds.

To address p rio rity  seabird conservation  issues in  th e  m arine  en v iro n m en t w ill therefore  
requ ire  approaches th a t com bine and coordinate actions in  EEZs and o n  th e  H ig h  Seas (w ith 
particu lar focus o n  those LMEs th a t straddle EEZs and H ig h  Seas). H ow ever w ith o u t effective 
action b y  th e  RFM O s w ith  H ig h  Seas ju risd ic tions and responsibilities, m an y  th rea ts  to seabirds 
cannot be adequately  addressed. E nsu ring  th a t sites/areas fo r seabirds are well rep resen ted  w ith in  
proposed candidate Ecologically and Biologically Sensitive A reas (EBSAs) u n d e r th e  C onvention  
o n  Biological D iversity  w ill be vital.

Eradication or control of invasive alien species

O ver the  last two decades, im proved m aterials and techniques and considerable effort have led to the 
successful rem oval of alien invasive species from  m any  islands of substantial im portance for breeding 
seabirds. Thus, of the  25 m ost im portant sites identified in  1982 (Croxall et al. 1984), several have 
been successfully cleared of at least some alien invasive species (e.g. feral cats rem oved from  Isla de la 
Plata, Ascension, M arion and M acquarie islands; feral goats from  Isla de la Plata and South  Trindade) 
and appropriate plans are well advanced for several others. The success in rem oving rats Rattus  spp. 
from  Campbell Island has stim ulated the  developm ent of rodent rem oval plans for num erous o ther 
islands. Those for M acquarie Island, H enderson (Pitcairn group) and South  Georgia are currently  
being im plem ented w hile plans are well developed for Palm yra, W ake, several islands in  the G am bier 
group and, subject to final feasibility studies, for house m ouse M u s  musculus  at G ough Island, 
arguably the  w orld 's m ost im portant site (and for general biodiversity as well as for seabirds) for 
w hich alien eradication is the  top prio rity  (W anless et al. 2007).

M an y  o th er islands o f national a n d /o r regional im portance fo r seabirds have had rats, cats, dogs, 
pigs, goats, rabbits and cattle rem oved in  th e  last decade o r so (e.g. N ogales et al. 2004, A ngel et al. 
2009). Indeed, b y  late 2006, 332 successful rod en t eradications (35 failed, 20 u n k n o w n  outcom e) 
had been  undertaken , w ith  invasive rodents eradicated from  284 islands (Howald et al. 2007). As 
techniques and m aterials are fu r th e r  im proved, it is probable that, n o tw iths tand ing  fu nd ing  and 
political constrain ts, m ost o f th e  rem ain ing  top p rio rity  sites fo r seabirds could be cleared of 
re levan t im p o rtan t invasive aliens over th e  n ex t decade or so. A  list of seabird sites requ iring  
u rg en t a tten tion , involving som e 73 islands and 20 jurisd ictions, is provided in  Table 3. T his list is 
inev itab ly  incom plete, w ith  som e key areas and islands still u n su rveyed , especially in  the  Pacific, 
b u t it does rep resen t a syn thesis of cu rren t expert know ledge and opinion. For m an y  sites, to 
develop fu r th e r  tow ards im plem en tation  will requ ire  consideration  o f potential benefits to o th er 
verteb rate  taxa (especially m am m als and reptiles) and to w ider biodiversity . It w ill u sua lly  be 
im po rtan t to consider th e  full range o f issues and opportun ities , especially involving island 
resto ra tio n  and including translocations to  fo rm er b reed ing  sites, th a t o ften  need to be assessed 
before appropriate  eradication decisions can be m ade (M ulder et al. 2011).

Thus, w hile  it is re la tively  stra igh tfo rw ard  to provide indicative lists of im p o rtan t sites w here  
eradication of alien species w ould  benefit seabirds, and feasible to review  and analyse these and



Table 3. A  list of priority  islands w here eradication of invasive alien vertebrates would benefit globally threatened seabirds or m ajor multi-species colonies. (CR =  Critically 
Endangered, EN =  Endangered, VU =  Vulnerable, NT =  Near Threatened, LC =  Least Concern, PE =  Possibly Extinct).

C ountry Island group: Island Seabird species (2010 Invasive alien species Com m ents and other
IUCN Red List category) (see Note 1) taxa tha t would benefit

Australia Macquarie Island Burrowing seabirds generally House Mouse, Black Rat, 
European Rabbit

Eradication (re-)commenced 
in M ay 2011

Lord Howe Island Providence Petrel (VU) Masked Owl, House 
Mouse, Black Rat

Rodent eradication proposed 
(see Note 2)

Christmas Island Christmas Island 
Frigatebird (CR)

Cat, House Mouse, Rat spp.

Brazil S Trindade Island Trindade Petrel (VU) House M ouse O ther seabirds. Goats now 
removed

Fernando de N oronha Boobies, tropicbirds, etc. Pig, Goat, Rat spp.
Canada Queen Charlotte Islands Ancient M urrelet (LC) 

Rhinoceros Auklet (LC)
N orthern  Raccoon, Brown 

Rat, Black Rat
Chile Chañar al H um boldt Penguin (VU) European Rabbit Peruvian Diving-petrel 

(EN) form erly bred
Choros Peruvian Diving-petrel (EN) 

H um boldt Penguin (VU)
European Rabbit

Pan de Azúcar Peruvian Diving-petrel (EN) 
H um boldt Penguin (VU)

Rat spp.

Isla Pájaros Uno Peruvian Diving-petrel (EN) 
H um boldt Penguin (VU)

Rat spp. Eradication planned

Juan Fernandez: S te jn eg eri Petrel (VU) Cat, Goat, House Mouse,
Alejandro Selkirk Juan Fernandez Petrel (VU) Brown Rat

Juan Fernandez: Pink-footed Shearwater (VU) Dog, Cat, Goat, Southern Coati, De Filippi's
Robinson Crusoe Brown Rat, Black Rat, 

European Rabbit
Petrel (VU) form erly 
bred. Sheep 
eradicated. Cattle 
farm ed and 
fenced

Isla Mocha Pink-footed Shearwater (VU) Cat, House Mouse, Brown Rat
Islas Desventuradas: De Filippi's Petrel (VU) Cat, House M ouse Boobies & terns

San Felix
Islas Desventuradas: De Filippi's Petrel (VU) Goat, House M ouse

San Ambrosio

Seabird 
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Table 3. Continued.

C ountry Island group: Island Seabird species (2010 Invasive alien species Com m ents and other
IUCN Red List category) (see Note 1) taxa that would benefit

China (mainland) Zhejiang Province: 
Juishan Islands

Chinese Crested Tern (CR) Lesser Rice-field Rat Several islands involved; 
birds move between

W uzhishen Islands Chinese Crested Tern (CR) islands
China (Taipei) M atsu Islands Chinese Crested Tern (CR)
Cook Islands Suwarrow M any seabird species Rat spp.
Ecuador Galapagos: Isabela Galapagos Penguin (EN) 

Galapagos Petrel (CR)
Cat, Dog, Donkey, Cattle, Pig, 

House Mouse, Black Rat
Galapagos: Santa Cruz Galapagos Petrel (CR) Cat, Dog, Donkey, Pig, Goat, 

Black Rat
O ther seabirds; Galapagos 

Rail Laterallus 
spilonotus (VU)

Galapagos: Santiago Galapagos Petrel (CR) 
Galapagos Penguin (EN)

House Mouse, Black Rat O ther seabirds; Galapagos Rail

Galapagos: Floreana Galapagos Petrel (CR) 
Galapagos Penguin (EN)

Black Rat, House Mouse, 
Cat, Dog, Pig

O ther seabirds; Galapagos Rail

Galapagos: San Cristóbal Galapagos Petrel (CR) Cat, Dog, Pig, House Mouse, 
Black Rat

O ther seabirds; Galapagos Rail

Isla de la Plata W aved Albatross (CR) House Mouse, Black Rat O ther seabirds. Feral 
cats and goats 
eradicated in 2009

R00
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Table 3. Continued.

C ountry Island group: Island Seabird species (2010 
IUCN Red List category)

Invasive alien species 
(see Note 1)

Com m ents and other 
taxa that would benefit

France Clipperton Island Boobies & other ground-nesters Black Rat
M arquesas Islands: Fatu Hiva Phoenix Petrel (EN) 

W hite-throated  Storm -
petrel (EN)

Pig, Goat O ther seabirds

M arquesas Islands: M otu 
O a H atu iti

M arquesas Islands: M ohotani

Phoenix Petrel (EN) 
W hite-throated  Storm - 

petrel (EN)
Phoenix Petrel (EN) 
W hite-throated  Storm - 

petrel (EN)

Pacific Rat

Pacific Rat, Black Rat

O ther seabirds

Gambier Islands: M otu Teiku W hite-throated  Storm -
petrel (EN)

? Shearwater spp.; other seabirds

Gambier Islands: M anui, W hite-throated  Storm - Goat, Pacific Rat, Shearwater spp.;
Makaroa, Kamaka petrel (EN) European Rabbit eradications planned 

for 2012
French Southern A m sterdam  and St Paul Islands: A m sterdam  Albatross (CR) Cat, Cattle, House Mouse, Cattle eradication

Territories Ile A m sterdam Indian Yellow-nosed
Albatross (EN)

Brown Rat completed 2011

Crozet Islands: Ile aux Cochons W hite-chinned Petrel (VU) Cat Recolonisation of 
larger petrels

Crozet Islands: Ile de la 
Possession

W hite-chinned Petrel (VU) Black Rat M any other petrel species

Kerguelen Islands: Grand Terre W hite-chinned Petrel (VU) Cat, Reindeer, House Mouse, 
Black Rat, European Rabbit

M any other petrel species

Kerguelen Islands: Ile Longue W hite-chinned Petrel (VU) Sheep, Black Rat M any o ther petrel species

R
VO
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Table 3. Continued.

C ountry Island group: Island Seabird species (2010 Invasive alien species Comments and other
IUCN Red List category) (see Note 1) taxa that would benefit

Japan (Kyushu): Eboshi-jima Japanese M urrelet (VU) Black Rat
(Kyushu): Koya-jima Japanese M urrelet (VU) Rat spp.
M uko-jim a Seabirds Black Rat Eradication in 2008 unsuccessful
Muko-jima: M akotorishim a Seabirds Black Rat Tristram 's S torm -petrel (NT); 

2008 rat eradication 
unsuccessful

Izu Islands: Torishima Japanese M urrelet (VU) Black Rat? Tristram 's
Storm -petrel (NT); 
o ther seabirds

Izu Islands: Onbase-jim a Japanese M urrelet (VU) Black Rat
Izu Islands: M ikura-jim a Japanese M urrelet (VU) Black Rat

Republic of Kiribati Line Islands: Kiritimati Phoenix Petrel (EN) Cat, Pig, Pacific Rat O ther seabirds
Kiribati W hite-throated  Storm

petrel (EN)
Birnie W hite-throated  

Storm -petrel (EN)
Cat, Pig, Pacific Rat O ther seabirds

Mexico Baja California: Guadalupe Guadalupe Storm -petrel (CR(PE)) 
X antus' M urrelet (VU)

Cat, Dog, House M ouse Goats eradicated c. 2009

Baja California: Coronado Sur A shy Storm -petrel (EN) House Mouse Goats eradicated 1999
Baja California: Los Coronados Craveri's M urrelet (VU) Goat? O ther seabirds.

Cats eradicated 1999
Revillagigedo Islands: Socorro Townsend's Shearwater (CR) Cat, House M ouse Sheep final eradication 

in progress 2010
New Caledonia W alpole W hite-throated  Storm -petrel (EN) Pacific Rat

M
O
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Table 3. Continued.

C ountry Island group: Island Seabird species (2010 
IUCN Red List category)

Invasive alien species 
(see Note 1)

Com m ents and other 
taxa that would benefit

New Zealand Little Barrier Cook's Petrel (VU) Pacific Rat Successful eradication 
confirmed 2006-2010

Chatham  Islands: Pitt Island Pitt Island Shag (EN) 
Chatham  Island Shag (CR)

W eka, Cat, Pig Chatham  Petrel (EN) 
form erly bred. 
Chatham  Island 
Shag breeds on 
offshore stacks 
(e.g. European 
Rabbit, Kokepa)

Kermadec Islands: Raoul Island Kermadec Petrel (LC) Pacific Rat, Brown Rat Successful eradication 
of cats, rats confirmed 
2006-2010

Kermadec Islands: M acauley Island Kermadec Petrel (LC) Pacific Rat Success of recent 
(2006) eradication 
to be confirmed (2011)

Peru San Galian 
La Vieja

Peruvian Diving-petrel (EN) 
Peruvian Diving-petrel (EN)

Dog, Goat, Rat spp. 
House Mouse

Lobos de Tierra Hum boldt Penguin (VU) Cat Peruvian Diving-petrel 
(EN) form erly bred.

Boobies & other seabirds
Portugal Madeira Z ino's (Madeira) Petrel (EN) Cat, Pig, Goat, Black Rat
Puerto Rico Desecheo Island Boobies, terns Black Rat, Rhesus Macaque Goats recently eradicated. 

Rhesus Macaque 
eradication underw ay

Spain Balearic Islands (see Note 3): 
Cabrera

Balearic Shearwater (CR) House Mouse, Black Rat Check on eradication 
success at three colony 
sites needed

Balearic Islands (see Note 3): 
Eivissa

Balearic Islands (see Note 3): 
Form entera

Balearic Shearwater (CR) 

Balearic Shearwater (CR)

Cat?, Dog?, Black Rat

Cat, Garden Dormouse, 
Black Rat

Cat and dog presence 
from  old references

Seabird 
global conservation 

status



Table 3. Continued.

C ountry Island group: Island Seabird species (2010 Invasive alien species Com m ents and other
IUCN Red List category) (see Note 1) taxa that would benefit

Balearic Islands (see Note 3): Balearic Shearwater (CR) House Mouse, Black Rat Check on eradication
Mallorca success at Dragonera 

and M algrats needed
Balearic Islands (see Note 3): Balearic Shearwater (CR) Cat, Pine M arten, Garden

Menorca Dormouse, House Mouse, 
Black Rat

United Kingdom Pitcairn Islands: H enderson Henderson Petrel (EN) Pacific Rat O ther Pterodroma  petrels;
Overseas Territory endemic landbirds. 

Eradication 
undertaken 2011

Pitcairn Islands: Oeno Phoenix Petrel (EN) Pacific Rat Cats removed 1997
South Georgia W hite-chinned Petrel (VU) Reindeer, House Mouse, O ther seabirds:

(Isias Georgias del Sur) Brown Rat endemic landbirds. 
Rodent eradication 
commenced 2011

St Helena, Ascension and Tristan Albatross (CR) House M ouse G rey Petrel (NT),other
Tristan da Cunha: Atlantic Petrel (EN) seabirds, endemic
Gough Island landbirds, exceptional 

endemic invertebrate 
diversity

St H elena etc: Tristan da Cunha Atlantic Petrel (EN) House Mouse, Black Rat O ther seabirds,
(main island) Atlantic Yellow-nosed

Albatross (EN)
especially recolonizing 
burrow ing petrels

M
M
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Table 3. Continued.

C ountry Island group: Island Seabird species (2010 Invasive alien species Com m ents and other
IUCN Red List category) (see Note 1) taxa tha t would benefit

USA Farallón Islands: South-east 
Farallón

A shy Storm -petrel (EN) House M ouse

Alaska: A leutian Islands Ancient M urrelet (LC) 
Cassin's Auklet (LC) 
Crested Auklet (LC) 
Least Auklet (LC)

Arctic Fox, Red Fox, Rat spp.

California Channel Islands X antus's M urrelet (VU) 
Craveri's M urrelet (VU)

Cat, Rat spp. O ther seabirds. Rats
eradicated from  Anacapa in 
2002, cats from  San Nicolas in 
2010

N orthern  Line Islands: Palm yra Boobies & other ground- 
nesters

Rat spp. Eradication planned

N ote 1. Cat, Pig, Goat, Reindeer, Dog, Donkey, Cattle refer to feral animals. Scientific names: House M ouse M us m usculus; Black Rat Rattus rattus; European Rabbit 
Oryctolagus cuniculus; Masked Owl Tyto novaehollandiae; Feral cat Felis catus; Feral pig Sus domesticus; Feral goat Capra hircus, Pacific Rat Rattus exulans; Feral reindeer 
Rangifer tarandus; Brown Rat R attus norvegicus; N orthern  Raccoon Procyon lotor; Feral dog Canis familiaris; Southern Coati Nasua nasua; Lesser Rice-field Rat Rattus  
losea; Donkey =  Feral donkey Equus asinus; Feral cattle Bos taurus; W eka Gallirallus australis; Rhesus Macaque Macaca mulatta; Garden Dorm ouse Eliomys quercinus; 
Pine M arten M artes martes; Arctic Fox Alopex lagopus; Red Fox Vulpes vulpes 
Note 2. See Lord Howe Board (2009).
N ote 3. Additional colony-specific details made available from  Conselleria de Medi Am bient, Govern de les liles Balears via P. Arcos and M. M cM inn (in litt., 2011).

M
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sim ilar lists for o th e r taxa in  o rder to  derive conservation-re lated  priorities, im p lem en tation  of 
successful eradications still rem ains challenging, especially from  islands w ith  residen t h u m an  
populations (Oppel et al. 2011). In  these circum stances th e  biological p rio rities rap id ly  becom e 
subord inate  to th e  socio-econom ic and political (including land tenure) realities, at least in  term s 
of bu ild ing  th e  support from  stakeholder p a rtnersh ips th a t will be essential fo r an y  eradication 
im plem en tation  to  be feasible o r  successful. Im p lem en tation  of appropriate  b io-security  
procedures, especially follow ing successful eradications, is also a top p rio rity .

Seabird bycatch

This issue has on ly  been  apparent for about two decades (B rothers 1991, Croxall 2008). N everthe­
less, seabird b y  catch is the  m ost pervasive and im m ediate th rea t to m any  albatross and petrel species 
in  b o th  coastal w aters and on  the  H igh Seas. The problem  is largely being tackled in  four 
com plem entary  w ays. These involve: a) using  long-te rm  dem ographic studies of relevant seabird 
species, linked to observational and recovery data to identify  the  cause of population declines (e.g. 
Croxall et al. 1998, Tuck et al. 2004, Poncet et al. 2006); b) risk  assessm ents, based on spatio- 
tem poral overlap betw een seabird species susceptible to bycatch and effort data fo r fisheries likely to 
catch th em  (e.g. W augh  et al. 2008; Filippi et al. 2010; Tuck et al. in  press); c) w orking w ith 
m ultinational and in ternational bodies (e.g. FAO and RFM Os) to  develop and im plem ent 
appropriate regulations for the  use of best-practice techniques to reduce or elim inate seabird 
bycatch (see below) and; d) w orking w ith  fishers (and national fishery  organisations) to assist cost- 
effective im plem entation  of these m itigation techniques (see below). In  term s of poin t b), the  use of 
m odern  data on  seabird distribution, derived from  rem ote-recording studies (satellite tracking and 
geolocators) has been essential, w ith  the  BirdLife Global Procellariiform  Tracking Database 
(BirdLife In ternational 2004) being a crucial tool for identify ing actual and potential bycatch 
'ho tspo ts ' in  coastal w aters and o n  th e  H igh Seas.

In relation to point c), the m ost im portant organisations include the Food and A griculture 
O rganisation of the  U nited N ations (FAO; particularly  for best-practice advice for addressing b y  catch 
w ith in  the  context of im plem entation of the FAO International Plan o f A ction for Reducing 
Incidental Catch of Seabirds in  Longline Fisheries - see w w w .fao.org/fishery/ipoa-seabirds/npoa/er) 
and A CA P (whose Seabird Bycatch W orking G roup has rapidly become a leading forum  for technical 
advice on  the im plem entation of specific m itigation m easures to elim inate seabird bycatch, fu rth er 
developing the pioneering w ork of the  W orking G roup on Incidental M orta lity  Associated w ith 
Fishing of the  C onvention for the  C onservation of A ntarctic M arine Living Resources (CCAM LR)).

H ow ever, despite a ttem pts to reduce th e  level o f seabird bycatch b y  som e tu n a  RFM Os, the  
ex ten t o f im plem en tation  of effective m easures rem ains largely  inadequate. The follow ing 
m easures are requ ired  to im prove fishery  perform ance and reduce seabird bycatch  in  all RFM Os, 
especially those involved in  m anagem en t o f tu n a  and re la ted  species: a) un iversal adoption  and 
im plem en tation  o f best-practice scientific advice o n  m itigation  m easures to  reduce seabird by  catch;
b) im proved data collection th ro u g h  a t-sea  observer program m es; and c) full use o f appropriate  
m onito ring , surveillance and com pliance m easures. W hereas in  2004 none  of the  five tu n a  RFM O s 
had enacted seabird bycatch  conservation  m easures, by  2010 fo u r of th e  five had at least one such 
m easure  in  place. So, w hile m uch  im proved im plem en tation  is still needed to reduce and docum ent 
seabird by  catch levels, th e re  has been  som e progress in  recent years tow ards b e tte r m anagem en t of 
key  fisheries in  respect o f n o n -ta rg e t species.

A t the  practical level (and in  term s of po in t d) above), BirdLife In te rn a tio n a l's  A lbatross Task 
Force (ATF), th e  w o rld 's  first in te rn atio n al team  of bycatch  m itigation  in structo rs, was 
established in  2006 to m eet an  u rg en t need fo r skilled p ractitioners to w ork  at th e  'g rassroo ts 
level' w ith  fishers on -sh o re  and a t-sea  to  reduce seabird bycatch to negligible levels. T he ATF 
c u rren tly  w orks in  seven countries in  Sou th  A m erica and so u th e rn  Africa and has dem onstra ted  
in  S o u th  A frica and Chile th a t bycatch  reductions o f >  80%  can be achieved in  pelagic longline 
and traw l fisheries w ith  the  adoption  of cost-effective bycatch  m itigation  m easures (BirdLife

http://www.fao.org/fishery/ipoa-seabirds/npoa/er
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Global Seabird P rogram m e 2010). The ATF is actively involved in  th e  developm ent and at-sea 
tria lling  o f new  m itigation  m easures th a t w hen  exported  to and adopted b y  R FM O  fisheries have 
th e  potential to m ake m ajo r con tribu tions to  reducing seabird by  catch in  coastal and Fiigh Seas 
pelagic longline fisheries.

Other actions

M ost o f th e  o th er actions necessary  to  pro tect seabirds are considerably  m ore difficult, e ither 
practically o r politically, to achieve. Thus, im p lem en tation  of ecosystem  approaches to fishery  
m anagem en t is still en tire ly  inadequate, especially in  fisheries w hose targ e t species are over- 
exploited o r fu lly  exploited; sim ilarly , significant red u ctio n /e lim in a tio n  of seabird m o rta lity  due to 
hydrocarbon  po llu tion  requ ires con tinu ing , coordinated  national and in te rn atio n al action to 
achieve a n y th in g  resem bling best-practice regu la tion  and m anagem ent, even  in  territo ria l w aters. 
Coastal habitats, bo th  on  land and at sea are under threat as never before. Accelerating development, 
bo th  industrial and recreational (and including energy generation and aquaculture), combined w ith 
growing and ubiquitous chronic pollution (oil, pesticides, etc), the acute impacts of ever m ore frequent 
environm ental accidents and, in m any  areas, increasing depredations for hu m an  sustenance, are 
pu tting  m any  populations and species of seabird at increasing risk. W here effective protection of 
breeding and feeding sites can be achieved, hope remains; in m any  places, however, w here seabirds 
breed or feed on and close to coasts accessible to hum ans, the prognosis appears bleak.

In  addition  to som e of th e  above initiatives, w hich are operating  at the  scale o f en tire  islands 
a n d /o r hab ita ts -  and therefore  u sua lly  addressing sim ultaneously  th rea ts  to  several seabird 
species -  effective progress m ay  o ften  be achieved and coordinated  th ro u g h  developing and 
im plem enting  appropriate  Species A ctions Plans. A t least 87 seabird species (25%  of th e  to ta l and 
4 3 %  of all g lobally  th rea ten ed  species) have had recent action /recovery  plans (or th e ir  close 
equivalents) developed (Table 4).

Research  priorities

The m ain  research  actions recom m ended (from  th e  BirdLife W orld  Bird Database, based on 
a review  of th e  conservation  lite ra tu re  and expert opinion) as a basis for, o r com plem ent to, 
conservation  action are sum m arised  in  Figure 11. W hile  recognising th a t these data w ould  benefit 
g reatly  from  fu r th e r  expert sc ru tin y  and evaluation, particu larly  to ensu re  consisten t trea tm en t 
betw een  areas and species, fo u r generalisa tions are feasible.

First, it is self-evident th a t to u n d erstan d  the  trends in  seabird populations and species, w h e th er 
on  national, regional o r global bases, m ore  and b e tte r coordinated  m o n ito rin g  is bad ly  needed, as 
a m in im u m  to perm it evaluation  of population  size and trends for as m an y  species as possible, 
particu larly  those a lready in  adverse conservation  status. A ll ex isting  data should  be collated, 
standardised  w here  feasible and m ade w idely  and freely  available.

Second, for a n u m b er o f species, th e  th rea ts  th ey  face need  to be identified o r m uch  b e tte r 
understood  before an y  rem edial action is feasible. T hus causes o f decline fo r species like S te ller's 
E ider P olysticta  stelleri, K ittlitz 's M u rre le t B rachyram phus brevirostris, N o rth e rn  and S o u th ern  
Rockhopper P enguins E udyptes m o seleyi and E. chrysocom e  and Sooty  Shearw ater P uffinus  
griseus, are little  understood , n o r are the  th rea ts  facing m an y  poorly  know n species, such as 
n u m ero u s s to rm -petre l species and Ivory  Guii Pagophila eburnea. In  m ore  specific cases, the  
m agn itude  o f th rea t from  invasive alien predators needs assessing for species like Phoenix  and 
T ahiti Petrels Pterodrom a alba  and  Pseudobulw eria rostrata  (generally  in  th e  Pacific), M agenta  
Petrel P terodrom a m agen tae  (C hatham  Islands), G ou ld 's  Petrel P. brevipes (N ew  Caledonia), 
G rey  Petrel Procellaria cinerea  (G ough Island), H e in ro th 's  Shearw ater P uffinus heinro th i 
(Solom on Islands) and doubtless m an y  o thers.
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Table 4. Global or regional Species Action Plans (or close equivalents) for seabirds. (Note that this list does 
not include brief outline plans, such as those for all A ustralian birds in G arnett and Crowley (2000) nor more 
generic national plans, such as Environm ent A ustralia (2001). Red List category abbreviations follow Table 3).

Species 2010 IUCN Scope 
Red List 
category

Reference

Steller's Eider Polysticta stelleri VU Europe/USA Pihl (2001), USFWS (2002)
Com m on Eider Somateria mollissima EC Circumpolar CAFF (1997)
Com m on Eider Somateria mollissima LC Regional USFWS (2006)
King Eider Somateria spectabilis LC Regional CAFF (1997)
Spectacled Eider Somateria fischeri LC Global CAFF (1997), USFWS (2009)
W hite-w inged Scoter M elanitta  fusca LC Regional Jensen and Lutz (2007)
Southern Rockhopper Penguin VU Global BirdLife International (20iod)

Eudyptes chrysocome
N orthern  Rockhopper Penguin EN Global BirdLife International (20iod)

Eudyptes moseleyi
Fiordland Penguin Eudyptes pachyrhynchus VU Global Taylor (2000)
Snares Penguin Eudyptes robustus VU Global Taylor (2000)
Erect-crested Penguin Eudyptes sclateri EN Global Taylor (2000)
Yellow-eyed Penguin M egadyptes antipodes EN Global Taylor (2000)
Little Penguin Eudyptula m inor LC Regional Taylor (2000)
W aved Albatross Phoebastria irrorata CR Global ACAP (2008)
Short-tailed Albatross Phoebastria albatrus VU Global EAJ (1993), USFWS (2008)
Black-footed Albatross Phoebastria nigripes EN Global N aughton et al. (2007)
Laysan Albatross Phoebastria im m utabilis NT Global N aughton et al. (2007)
Antipodean Albatross Diomedea antipodensis VU Global Taylor (2000)
A m sterdam  Albatross Diomedea amsterdamensis CR Global Governm ent of France (2011)
N orthern  Royal Albatross Diomedea sanfordi EN Global Taylor (2000)
Southern Royal Albatross Diomedea epomophora VU Global Taylor (2000)
Light-m antled Albatross Phoebetria palpebrata NT Regional Taylor (2000)
Campbell Albatross Thalassarche impavida VU Global Taylor (2000)
W hite-capped Albatross Thalassarche steadi NT Global Taylor (2000)
C hatham  Albatross Thalassarche eremita CR Global Taylor (2000)
Salvin's Albatross Thalassarche salvini VU Global Taylor (2000)
Grey-headed Albatross Thalassarche vu Regional Taylor (2000)

chrysostoma
Buller's A lbatross Thalassarche bulleri NT Global Taylor (2000)
N orthern  G iant-petrel Macronectes halli LC Regional Taylor (2000)
Broad-billed Prion Pachyptila vittata LC Regional Taylor (2000)
Fairy Prion Pachyptila turtur LC Regional Taylor (2000)
Fulm ar Prion Pachyptila crassirostris LC Regional Taylor (2000)
Barau's Petrel Pterodroma baraui EN Global Salamolard (2008)
Trindade Petrel Pterodroma arm injoniana VU Global Neves et al. (2006)
Kermadec Petrel Pterodroma neglecta LC Regional Taylor (2000)
Hawaiian Petrel Pterodroma sandwichensis VU Global Note 1
Fea's Petrel Pterodroma feae NT Global Heredia et al. (1996),

Zino et al. (1996) (Note 2)
Z ino's Petrel Pterodroma madeira EN Global Heredia et al. (1996), 

Zino et al. (1995)
W hite-headed Petrel Pterodroma lessonii LC Regional Taylor (2000)
M agenta Petrel Pterodroma m agentae CR Global Taylor (2000)
Great-winged Petrel Pterodroma macroptera LC Regional Taylor (2000)
M ottled Petrel Pterodroma inexpectata NT Global Taylor (2000)
Pycroft's Petrel Pterodroma pycrofti VU Global Taylor (2000)
Cook's Petrel Pterodroma cookii VU Global Taylor (2000)
W hite-necked Petrel Pterodroma cervicalis VU Global Taylor (2000)
Black-winged Petrel Pterodroma nigripennis LC Regional Taylor (2000)
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Species 2010 IUCN Scope Reference
Red List 
category

Chatham  Petrel Pterodroma axillaris 
W hite-chinned Petrel Procellaria aequinoctialis 
W estland Petrel Procellaria westlandica 
Parkinson's Petrel Procellaria parkinsoni 
G rey Petrel Procellaria cinerea 
Buller's Shearwater Puffinus bulleri 
Flesh-footed Shearwater Puffinus carneipes 
Pink-footed Shearwater Puffinus creatopus

Sooty Shearwater Puffinus griseus 
Balearic Shearwater Puffinus mauretanicus

Newell's Shearwater Puffinus newelli 
F luttering Shearwater Puffinus gavia  
H utton 's Shearwater Puffinus huttoni 
Little Shearwater Puffinus assimilis 
Grey-backed Storm -petrel Garrodia nereis 
W hite-faced Storm -petrel Pelagodroma m arina  
W hite-bellied Storm -petrel Fregetta grallaria 
European Storm -petrel Hydrobates pelagicus 
Com m on Diving-petrel Pelecanoides urinatrix  
Red-necked Grebe Podiceps grisegena 
Great Crested Grebe Podiceps cristatus 
H orned Grebe Podiceps auritus 
Black-necked Grebe Podiceps nigricollis 
Australasian G annet M orus serrator 
Large Pied Corm orant Phalacrocorax varius 
Campbell Island Shag Phalacrocorax campbelli 
New Zealand King Shag Phalacrocorax 

carunculatus 
S tewart Island Shag Phalacrocorax chalconotus 
C hatham  Islands Shag Phalacrocorax onslowi 
Auckland Islands Shag Phalacrocorax colensoi 
B ounty Islands Shag Phalacrocorax ranfurlyi 
Pitt Island Shag Phalacrocorax featherstoni 
European Shag Phalacrocorax aristotelis

Spotted Shag Phalacrocorax punctatus 
A udouin 's Guii Larus audouinii

Red-billed Guii Larus scopulinus 
Black-billed Guii Larus bulleri 
Roseate Tern Sterna dougallii 
Black-fronted Tern Sterna albostriata 
Com m on Guillem ot Uria aalge 
Thick-billed G uillem ot Uria lomvia  
Kittlitz 's M urrelet Brachyramphus brevirostris

EN Global Taylor (2000)
VU Regional Taylor (2000)
VU Global Taylor (2000)
VU Global Taylor (2000)
NT Regional Taylor (2000)
VU Global Taylor (2000)
LC Regional Taylor (2000)
VU Global CEC (2005), Saez and 

H odum  (2007)
NT Regional Taylor (2000)
CR Global A guilar (1999), BirdLife 

International (2002), 
Arcos (2011)

EN Global Note 1
LC Global Taylor (2000)
EN Global Taylor (2000), DoC (2006)
LC Regional Taylor (2000)
LC Regional Taylor (2000)
LC Regional Taylor (2000)
LC Regional Taylor (2000)
LC Regional N ew bery et al. (1998)
LC Regional Taylor (2000)
LC Global O 'D onnel and Fjeldsâ (1997)
LC Global O 'D onnel and Fjeldsâ (1997)
LC Global O 'D onnel and Fjeldsâ (1997)
LC Global O 'D onnel and Fjeldsâ (1997)
LC Regional Taylor (2000)
LC Regional Taylor (2000)
VU Global Taylor (2000)
vu Global Taylor (2000)

vu Global Taylor (2000)
CR Global Taylor (2000)
VU Global Taylor (2000)
vu Global Taylor (2000)
EN Global Taylor (2000)
LC Regional A guilar and Fernández (1999) 

Gallo-Orsi (2003)
LC Global Taylor (2000)
NT Global Lambertini (1996), 

Heredia et al. (1996), 
Gallo-Orsi (2003)

LC Global Taylor (2000)
EN Global Taylor (2000)
LC Regional N ew bery (1999)
EN Global Taylor (2000)
LC Circumpolar CAFF (1996)
LC Circumpolar CAFF (1996)
CR Global Balogh (2009)

Notes
1. The Action Plan for Newell's Shearwater and Hawaiian Petrel is in preparation by  a group of biologists 
at the State of Hawaii Division of Forestry and W ildlife (DOFAW) and the U.S. Fish and W ildlife Service 
(H. Freifeld and N. Holmes in litt. 2011)
2. Revised and updated at http://w w w .birdlifeforum s.0rg/W ebX /.2cba720f

http://www.birdlifeforums.0rg/WebX/.2cba720f
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Figure 11. P rio rity  research  topics fo r th rea tened , N ear T hreatened  and D ata Deficient seabirds.

The im pact o f ligh t po llu tion  is a particu lar concern fo r G ould 's Petrel Pterodrom a leucoptera  
(in N ew  Caledonia), B arau 's and M ascarene Petrels P. baraui and  P seudobulw eria a terrim a  
(R eunion), N ew ell's S hearw ater P uffinus new elli (Hawaii) and A sh y  S to rm -p etre l O ceanodrom a  
hom ochroa  and m ay  need investigating  fo r a n u m b er o f o th e r species. Fisheries in teractions are 
deem ed po ten tially  im p o rtan t to investigate fo r a wide range of species, b u t particu larly  so for 
som e co rm oran t species in  po t fisheries (e.g. C hatham  Islands Shag Phalacrocorax onslow i) and 
fo r m an y  species in  gillnet fisheries, especially alcids and m urre le ts  (notably  K ittlitz 's, X an tus 's  
S yn th lib o ra m p h u s hypoleuca, C raveri's  S. craveri and Japanese S. w u m izu su m e ) and several 
Spheniscus  p engu in  species. A ssessing th e  im pact of direct exploitation  b y  h u m an s is a particular 
concern fo r tropical seabird species generally , especially at the  few  rem ain ing  m ajo r m ulti-species 
colonies in  S ou th -east Asia, as w ell as w herever inshore  artisanal fisheries are being  undertaken .

T hird, fo r o th e r species, th e  p rio rity  is a b e tte r un d erstan d in g  of aspects o f life h isto ry , 
d istrib u tio n  and ecology in  o rder to un d erstan d  th e ir  po tential v u ln erab ility  to  particu lar th reats. 
This is particu larly  m entioned  in  respect o f dem ographic studies fo r species like N o rth e rn  and 
S o u th ern  R ockhopper Penguins, several P terodrom a  petrels and N ew ell's Shearw ater and for 
re la tively  u n stud ied  restric ted -range  species like Black-faced C o rm o ran t Phalacrocorax fu sces­
cens and  K erguelen  T ern  Sterna  virgata. B etter know ledge of fo raging d istrib u tio n  is requ ired  for 
m an y  species, especially those  susceptible to  bycatch  b u t also fo r boobies (especially A bbo tt's  
B ooby Papasula abbotti) and frigatebirds, as well as m ost P terodrom a  petrels. Studies outside the  
b reed ing  season, particu larly  o f long-distance m ig ran ts and of juven iles o f alm ost all species, are 
o f particu lar im portance.

Fourth , for som e species groups, m odern  taxonom ic and genetic research  is vital to un d erstan d  
the  n a tu re  o f gene flow betw een populations and the  influence th is m ay  have on  taxonom ic 
ran k in g  and on  consequent conservation  action. Particu lar candidates fo r such w ork  are th e  species 
com plexes involving L ittle and A u d u b o n 's  Shearw aters, P uffinus assim ilis  and P. lherm inieri, 
Collared and G ou ld 's  Petrels Pterodrom a brevipes and P. leucoptera, T rindade and H erald  Petrels 
Pterodrom a arm in jon iana  and  P. heraldica, Fregetta  sto rm -petre ls and th e  Leucocarbo  group  of 
S o u th ern  H em isphere  corm orants.

Finally, fo r a v e ry  few  seabird species, th e ir  b reed ing  colonies still rem ain  to  be discovered. 
P rim e exam ples are N ew  Z ealand S to rm -petre l O ceanites m aorianus, Fiji Petrel P seudobulw eria  
m acgillivrayi and  R inged S to rm -petre l O ceanodrom a hornbyi.

O verall, som e of the  m ore w ide-rang ing  and im p o rtan t needs fo r research  and associated 
activities relate  to assessing th e  severity  o f the  th rea t and th e  sta tus of seabird species po ten tially  at 
h igh  risk  because of: a) p redation  from  invasive alien species; b) direct exp loitation  b y  hum ans; and
c) direct and indirect im pact o f a rtisanal fish ing  practices, particu larly  gillnets.
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In  m an y  cases, appropria te  action plans m ay  need developing, b u t m ost outcom es should  be 
d irectly  linkable to actions a lready being  u n d ertak en  as part o f the  th ree  m ajo r ongoing activities: 
site pro tection , invasive alien species eradication and bycatch m itigation .

In  addition, enhanced research  is desirable on  th e  po ten tial effects on  seabirds of:

a) acute m o rta lity  events, including those caused b y  po llu tion  and ha rm fu l algal bloom s;
b) aquacu ltu re . This is possibly a low er p rio rity  for seabirds th an  for o ther, less m obile, 

m arine  taxa;
c) en erg y  g en era tion  in  coastal and offshore m arine  habita ts. T here  is m uch  w ork  to  be 

done, draw ing on  and generalising  from  existing  experience to  in form  m arine  spatial 
p lanning, n o t least in  areas w here  seabird research  is less well advanced and coastal 
developm ent is accelerating;

d) clim ate change. The m ain  p rio rity  is to iden tify  the  seabird species and populations th a t 
are likely to be m ost susceptible to sea level rise, as th is m ay  have im m ediate relevance to 
ex isting  and developing plans fo r m anagem en t actions in  re la tion  to protected  areas, alien 
invasive species eradications and translocations (e.g. B erm uda Petrel). In  respect of 
po ten tial changes in  ocean dynam ics, w hich m ay  have substantia l effects on  seabird 
populations w orldw ide, one perspective is th a t if w e do no t act effectively n ow  to coun ter 
all th e  o th e r th rea ts  confron ting  seabirds, m an y  populations w ill no t be a ro u n d  b y  the  
tim e these  changes come in to  effect! N evertheless, un d erstan d in g  the  seabird com m u­
nities, species and populations m ost likely at risk  from  m ajo r shifts in  ocean conditions 
m ig h t assist in  developing m anagem ent actions fo r those th a t we have som e prospect of 
saving and susta in ing. This should  include research  o n  im pacts o f ecosystem -level 
changes th a t a lte r p red a to r-p rey  and com petitive in teractions betw een  species.

Conclusions
To address the  m ultiplicity  of problem s confronting  the global ocean and the  seabirds dependent on 
it -  w hich are am ongst the  m ost visible and iconic o f its inhabitants (as well as th e  best studied) -  
w ill require concerted endeavour at all levels from  research to policy, com plem ented b y  the 
exceptional effort needed to im plem ent actions to address the  conservation and m anagem ent 
priorities. For the  global seabird com m unity , it is im perative to  share and combine resources, data 
and expertise m ore effectively. In  particular: 1) a h igh  prio rity  is to develop effective in ­
tercom m unication  netw orks betw een existing databases to underp in  a range of conservation and 
m anagem ent objectives. Particular goals should include: a) creating a W orld  Seabird Colony 
Register (which w ould com plem ent the  BirdLife IBA database); b) developing interoperable 
databases for seabird m onito ring  studies, perm itting  instan taneous overviews of status and 
productivity  at sites worldwide; c) linking seabird at-sea d istribution  data from  rem ote  tracking 
and at-sea surveys; and d) establishing a new  database for seabird m orta lity  events (w hether of 
unknow n cause o r due to e.g. oil pollution o r harm fu l algal blooms); 2) all available data on  seabird 
d istribu tion  need to contribute to the  identification of candidate sites for m arine  protected areas (and 
for best-practice m arine-m anaged areas) bo th  w ith in  national EEZs and especially on  the  H igh  Seas. 
E nsuring  th a t sites/areas for seabirds are well represented  w ith in  proposed candidate EBSAs under 
the  C onvention  on  Biological D iversity  w ill be vital; 3) im proved access to inform ation  on  habitat 
restoration , especially for seabird islands, including developing an  agreed register o f p rio rity  sites 
for eradication of alien invasive species, together w ith  advice on  best-practice techniques is u rgen tly  
needed; and 4) enhanced worldwide collaboration is needed to address seabird-fishery interactions, 
especially bycatch, no ting  the  likelihood of increasing problem s from  gillnet bycatch and from  
comm ercial exploitation of forage fish (anchovies, krill, etc.).

Even if we are unable to  deliver all o f th is, we probab ly  a lready know  eno u g h  to: a) to 
im p lem en t the  research  and conservation  p rio rities a lready identified; b) scope th e  data gaps th a t 
are p rio rities fo r addressing  to m o rro w 's  challenges; c) establish  m echanism s fo r advocating and
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resourcing  the  im p lem en tation  o f these priorities; and d) en su re  th a t seabirds are th o ro u g h ly  
linked to th e  o th er m ain  initiatives seeking to u n d erstan d  b e tte r th e  dynam ics o f th e  ocean and to 
conserve (and m anage susta inab ly  w here  appropriate) its b iodiversity .

In  m an y  cases, seabirds will be exem plary  m odels, as well as flagships, for such endeavours. If 
we cannot generate  th e  com m itm en t and m o m en tu m  to establish  new  levels and o rders of 
collaborative in te rac tion  on  behalf o f seabirds and oceans, th en  w e can on ly  expect to w atch  th e ir 
destruction  from  th e  sidelines.

Supplementary Material
The online supplem entary  m aterials for this article can be found  at w w w .journals.cam bridge.org/bci
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