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EXECUTIVE SUMMARY

Albatross species that nest in the north Pacifiare at significant risk from global
climate change More than %% of the global populations olie Laysan Albatros$hoebastria
immutabili§ and the Blackooted AlbatrossR. nigripe9 nest on lowlying atolls in the
Northwestern Hawaiian Islands (NWHI) that are threatened by inundation from sea level rise and
increasing storm surge associated with global climate change. Protection of suitable breeding
habitat and restoration or creation of breeding colonies on higher islands are among the highest
priority conservation actions for these species.

Managed relocationto establish breeding colonies on higher islargds an option for
enhancing viability of albatross speciesn the United States Natural resource managers often
have few options when devising strategies to combat the threat of climate .Chia@gkliberate
moving of aspecies to a nelocation referred to as managedaeation, assisted colonizatipn
or assisted migratigns increasinglybeingconsideed as a viable conservation strategy to
mitigate the threat of climate change. A rigorous, detailed framework for assessing potential
risks associated with managed retimawas provided recently by Karas@ison et al. (2024
as part of a collaborative process funded byNhgonal Park Service

The U.S. Fish and Wildlife Service recommended in 2011 thaBlack-footed
Albatross colonies be created on three Mexican @hds, three main Hawaiian Island sites
and two California islands. Efforts are underway in Hawaii arMexico, but nonehavebeen
undertaken yeih California.ln 2020, The Nature Conservancy engaged Pacific Rim
Conservation t@valuate the potential role ti@aliforniaChannel Islandsould playin
conservation of.aysan and Blackooted Albatrosses, and to evaluate the need, feasibility, and
risks of attempting to esthdh albatross breeding coloniea the Channel Islands

The California Current is part of the natural foraging range of Laysan and Black-
footed Albatrosses they are native to this region Some albatrosesthat nest in Hawaii
commute to California to forage. Both speciesommonlyfeed indeeper water outside the
continental shelind occasionally visishallower continental shelf watearoundthe Channel
Islands Laysan Albatross have been seen recently on San Nicolas. TheeikdriAlbatrossR.
albatrus) currentlyis very rare in California waters but formerly was the most abundant albatross
in this region and is being seen more often again as the population recovers on breeding islands
in Japan.

Laysan Albatrosses are expected to occur witgreater frequency in waters off
southern California and may attempt to nest on one or more of the Channel Islandshe
Laysan Albatross colony on Guadalupe Island, Mexico, is growing rapidly and birds from that
colony are known to forage in California wegeAlbatrosgsmay visit and attempt to nest in
locationson the Channel Islandgheretheywould be threatened by predationcould pose a
hazardto aircraft or conflicts with visitor facilitiesEstablishing a colony in a suitable site by
translocationcould encourage other adults to visit that site.

Archaeological evidence indicates that all three North Pacific albatross species were
present in the Channel Islands prehistorically and that they were commonly harvested by



Native Americans. Albatross renains have been recovered from 44 archaeological sites on alll
eight of the Channel Islands, with the largest concentrations on San Miguel, San Nicolas, and
San Clemente. The Shdsdiled Albatross was the most abundant of the three species,
comprising 97%of all specimens. Albatrosses are the most common seabird in many
archaeological sites and appeared to suffer disproportionate human predligtimngh no

evidence of albatross nesting has been found in the Channel Islandsisipossible that one

or more albatross species bred in the Channel Islandsut were extirpated due topredation

by humans andnon-native mammals introduced by humansor that they might have
established breeding colonieg they had not beendepredated Predation by humans is also
thought to have contri but e dFrateroulatddwg whglxwas nct i on
known only from the Channel Islands and disappeared 12,000 years ago shortly after humans
arrived in the islands.

Creating an albatross breeding colony in the Channé Islands is feasible There are
two primary methods for restoring or creating seabird breeding colonies: social attraction and
translocation. Social attractiamvolves attractingeabirds to a site witthecoys and broadcast of
calls Translocation involves physically moving birds from one location to another, usually when
they are chicks, and caring for them until they fled®cialattractionis less expensive aress
labor intensive ants mosteffective in colonial species with ak natal philopatry and where
existing colonies of the target speciesragarby.Translocation isnore labor intensive and is
necessary more often in species with strong natal philopatry, inclathagossesand where
there are no nearby colonieSocal attraction is less likely to result in establishment of albatross
colonies in the Channel Islands because few albatrosses come close to the islands, but the chance
of success may increase over tioezauséhe number of albatrosses visitittie Channelslands
is expected tincreaseWe focused on Blackooted and Laysan Albatross because of the
urgency for creating solutions to habitat IoBsnslocation ot.aysan and Blackooted
Albatrosseggs or chicks from Hawasg feasible and has a high probdaypiof success in the
Channel IslandsIranslocation of Shoitailed Albatross from Japan would be appropriate
biologically but would require a different assessntbat must include Japanese partners.

Several of he Channel Islandswould be suitable for establishing and maintaining
albatross breeding coloniesA preliminary assessment of each of the Channel Islands using 16
criteria indicated thabanta Barbaraand San Nicolasoffered the best opportunitigsavorable
atributes of tleseislandsinclude conditions necessary for albatross fligidl nestingabsence
of predators oability to reduce exposure to predators, ability to reduce risk of huviidlife
conflicts,compatibility with land manager mandates and gaeid, accessibility to facilities and
resourcesieeded fotranslocatioractivities

The risks associated with attempting to establish albatross breeding colonies in the
Channel Islands are generally lowThe only high risk is to the target species (albagg9stno
action is taken. There wefeur moderate potential risks to the ecosystether nativespecies,
and land uses in the Channel Islands, includibgintroduction of a disease or parasitetie
Channel Islands that is not already present, although this risk can be mitigated to a large degree;
(2) dispersal of albatross from the island on which they were released or attracted to different
islands where they are not want€g); Attraction of dbatross to airfields because of their flat
terrain and favorable wind conditions, where they could pose a collision hazard with gigraft;



if albatrosses were translocated to an island with Island Foxes it would be necessary to build a
predator exclusin fence to protect albatrosses from foxes. If foxes got inside the fence or if
albatrosses settled outside the fence, it could create a situation in which the welfare of albatrosses
must be weighed against the welfare of foxetentional siting and edvishment of breeding

colonies could be a means of the reducing risks of the birds eventually colonizing locations that
may be less ideal for their nesting success or avoidance of human conflicts.

Conservation of wideranging speciessuchas albatrosgs requires effective,
coordinated, and collaborative management across agencies and jurisdictionghe existing
network of public and private partners involved in translocation of albatrosses is extensive,
includinggovernmentahgenciesNGOs, private foundtions, andccorporate sponsors (e.g.,
airlines that have facilitated saferisportof eggsand chick¥ This createa robust foundation
of technical expertise and other resources to support an expansion of this conservation initiative
into the California Channel IslandSollaboratve albatross conservati@iready has involved
Mexican colleagues oBuadalupe IslandMexica which is a sister park to the Channel Islands.
Proactive onservatio efforts for these charismatic species can also have multifdercefits
for managersincluding providing a focus of communications regardiegdershign climate
informed consevation managemenénhancing visitor experiencand sharing responsibility for
management of public trust resources and species of conservation @uorosmfederal
holdings in the Pacific
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INTRODUCTION

More than 9% of the global populations ofhe Laysan Albatros$hoebastria
immutabiliy and the Blackooted AlbatrossK. nigripe9 nest on lowlying atolls in the
Northwestern Hawaiiatslands (NWHI) that have a maximum elevation of just a few meters
above mean sea lev@ SFWS 2005Arata et al. 2009). Thesslandsand the animal and plant
populations they support are threatened by sea level rise and increasing storassucigeed
with global climate changes well as catastrophic events lisenamigUSFWS 2005, Baker et
al. 2006, Reynolds et al. 2612017). Protection of suitable breeding habitat and restoration or
creation of breeding colonies on higher islandsaaneng the highest priority conservation
actions for these specieslifit et al. 2011Young et al. 2012, VanderWerf et al. 2019).

Natural esource managers often have few options when devising strategies to combat the
threat of climate change. Some spsa@ee respondingaturallyto climate change by shifting
their range toward higher latitudes, higher elevations, and in other ways, but the capacity of
many species to shift in range is limited by their physical ability, behas@gophysical
barriers Thomaset al. 2004Freeman and Freeman 20MacLean and Beissinger 2010unn
and Moller 201% Oneconservation stratggo help facilitate range shifts in species is
deliberatdy mowving a species to a nelocation which is referred to amanaged relation
(Richardson et al. 200%arasovOlson et al. 202)] assisted colonization (Hoe@buldberg et
al. 2008 Seddon 201AQUCN/SSC 2013)or assisted migration (McLachlan et al. 200/fere
hasbeenmuchdebateaboutwhether the potentiagisksof managed relocation action outweigh
the consequences of possible extinction resulting from ina@dohachlan et al. 20Q7
Richardson et al. 20Q®Ricciardi and Simberloff 2009, Maier and Simberloff 20Méanagers
are incrasingly considering managed relocatasa viable conservation strategyenthough
there areisks of species becoming invasive or other unforesearequencesf species
introductions (Kostyack et al. 20llawler and Olden 201 Wallingford et al. 2Q0), because
the risksassociated witlldoing nothing aréess uncertaimnd potentiallysevere There have been
several efforts to provide methods for evaluatinguwileeand risks associated with specific
managed relocation projediMcLachlan et al. 2007, Richardson et al. 20@@)d the most
rigorous, detailed framewosket for assessinghanaged relocatioprojects was provided
recently by Karaso®lIson et al. (2021a,021b),as part of a collaborative process funded by the
National Park Servic@NPS).

In 2011, the USFWS convened a structured decisiaking workshop in Hawaii to help
guide management of the Blafiboted Albatross to mitigate effects of climate charigmi et
al. 2011). The workshop identified several actions that could be undertaken to increase the
resiliency of the species to climate change, including translocation to, and social attraction at,
higher islands, and recommended this be dond@eMexican islandstwo California islands,
and three main Hawaiian Island sites. The report by Flint et al. (2011) did not specify islands by
name, buthe focus of discussion regardi@gliforniaislands centered aime Channel Islands
(E. Flint pers. comm.).n the main Hawaiian Islands, efforts are underway to restore or create
breeding colonies of Laysan Albatross at James Campbell National Wildlife Refuge (JCNWR)
on Oahu, and of Blaefooted Albatross at JCNWR and at Kaena Point, Oahu (Young and
VanderWerf2016, VanderWerf et al. 2019). In Mexico, translocation of Blacked
Albatrosses t@uadalupe Island began in 20Z1r{ega 2021, PRC and Grupo de Ecologia y
Conservacion de Islas, unpublisheatg. No such actions hayeeen undertaken yen any
islands in California.



In November 2020, The Nature Conservancy (TNC) engaged Pacific Rim Conservation
(PRC) toevaluate the potential role of the Channel Islands in conservatiomysfin and Black
footed Albatrossespecifically the feasibility of attemptirtg establish albatross breeding
colonies in the Channel Islandihis reportis a first step in attempting to evaluate the feasibility
and appropriateness of undertaking such an gdtpproviding information about the Channel
Islands, the albatross sjpes, logistical and biological factors that could affect implementation of
such a project, anthe potential benefits and risks of undertaking active albatross conservation
actions in the Channel Islandsssessing the value and feasibility of attemptm@stablish
albatross breeding coloniesthe Channel Islandsan be broken down into several questions:

1. WHY is there a need to undertake managed relocatidvoath Pacificalbatrosse3

2. WHERE is the best locatioto attemptestablishinganalbatross colopin the Channel
Island®

3. HOW could establishment of albatross colonies in the Channel Islands be accomplished
most effectively

4. WHEN would it be most advantageous to attempt establishing an albatross colony in the
Channel Islands?

5. IF it is appropriate to establish albatrosses breeding colonies in the Channel Islands. This
involves weighing the potential benefits to albatrosses against the potential risks to the
ecosystemspther nativespecies, and land uses in the islands.

This report doegot provide an answer to questidF it is appropriate to establish
albatrosses breeding colonies in the Channel Isjatitg decision is ultimately up to thleree
primary landholde® TNC, Department of Defensand Channel Islands National Park
(he eafter AChannel .Tblselp mandgsrs Riteaukdelstand dhatrsgch g
project would involve and how it would be implementédds teportprovides information
relevant to the firstour questionsand provides recommendations for whereow, and wherio
undertake such a projeQuestion #1 (WHY) is addressed in the sectioidratross
Background nformation. Information relevant to question #2 (WHERE) is described in the
section on Island Suitability Criteria. Information about questi® (HOW) is presented in the
section on Seabird Restoration Metho@sestion #4 (WHEN) is discussed in the short section
calledTimeline In addition, an important part of questiofig assessing thgotentialecological
risks associated with managealocation. This report usegigorousframework to assess
potentialecological risks associated with managed relocat®reloped by Karase®Ison et al.
(2021a,b)under contract and in collaboration with the National Park Service and other agencies.

BACKGROUND ON THE CHANNEL ISLANDS
Biogeography, Ownership, and Land Use

The Channel Islands consist of eight islands that are part ofdbuéieernCalifornia
counties Figure 1,Table 1). These islands atecatedwithin the continental shelf of North
America. The islands are often divided into two groups, the foarthern Channel Islangs
which were still connected as one large islaradled Santarosae untdughly 10,000 years ago
when sea levels were lowgrlandson et al. 201,1and the fouSouthernChannel Islands



(Table 1).The Channel Islands arecognized as biodiversity hotspot and support many
endemidaxa(Schoenherr et al. 20R3

Figure 1. Map of the Channel Islandssom Wikimedia.
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Table 1. Geographic smmary of the Channeslands, listed fromorthwest tosoutheast.Size,
maximum elevationand distance to coaastefrom Wikipediaor Junak 2008. Distance tadhe
continental shelfvasmeasured to th&,000 mdepth contouon Google Earth

Island Indigenous |Ownership |County Size kn? |Maximum |Distance |Distance
name (mid) elevation mto coast |to shelf
(ft) km (mi) [km (mi)
Northern Islands
San Miguel Tugan Navy Santa Barball 38 (14.6] 253 (831 42 (26) 15 9)
(managed b
NPS)
Santa Rosa Wi 6 ma NPS SantaBarbargd 215 (83] 484 (1,589 42 (26) 25 (16)
Santa Cruz Limuw TNC+NPS |Santa Barban 250 (97) 740 (2,430 30 (19) 55 (34)
Anacapa Anyapakh NPS Ventura 2.8 (1.1] 283(930 14 (9)| 100 (62)
Southern Islands
San Nicolas Several* Navy Ventura 59 (23) 277 (910 98 (61) 5 (3)
Santa Barbara |TchunashngnNPS Santa Barbal 2.6 (1) 193 (634 61 (38) 20 (12)
Santa Catalina [Pi mu u 6 |Mixed, Los Angeles | 194 (75] 639 (2,097 32 (20) 50 (31)
largely
Catalina
Island
Conservandg
SanClemente Kinkipar Navy Los Angeles | 147 (57) 599 (1,965 79 (49) 10 (6)

* Several tribes are associated with San Nicolas Islands@mé tribes may have different
traditional names for the island.



Human history

The human historpf the Channel Islandgoes back at lea&3,000years, whemative
Americans are documented to have reakhe islandsGlassow et al. 20)0The archaeological
sites in the Channel Islangsovide some ofhe earliest known evidence of humans in North
America Erlandson et aR011). Archaeologicadvidence indicatesieearly Channel Islands
human inhabitant&ere proficient at traveling along the coast and among the islands in large
oceangoing canoesindthatthey inhabited all the Channel Islands arsgd them extensively
(Glassow et al. 2010, Erlandson et al. 2011)

The Chumash and Tongva were removed from the islands in the early 19th century and
taken toSpanish migens and pueblos on the adjacent mainland. For much of the 1800s and
early 1900s, the Channel Islands were used primarily for ranching and fishing, which had
significant negativempacts on island ecosysteni®day, theslands are largely in some form of
conservation managemefRick et al.2014 McEachern et al. 20)6All eight islands were
designated as a biosphere reserve under UNESCO in T®&®&ational Park Service owns and
manages Santa Barbara, Anagamd Santa Rosa Islands, as wellreseastern 24% of Santa
Cruz Island. The Nature Conservancy owns and manages the remainder of Sanfthe_tu3.

Navy ownsSan Miguel San Nicolas, and San Clemente, tho8gh Migueis managed by

NPS Santa Catalinésland is largely managed by the Catalina Island Conservaiannel

Islands National Parkncompasses 1 nautical mile of the waters offshore of all the Park jslands
Channel |l sl ands National Mari ne Sancdres.ary ext
Significant ecological restoration has been accomplished on all the islaadhe last several
decadesncludingtheeradication of most of the introduced ungulate populations (McEachern et

al. 2016 and a subsequent recovery of many vegetatiomaeunities (e.g., Beltran et @014).

BACKGROUND ON THE 3 NORTH PACIFIC ALBATROSS SPECIES

Three species of albatrosses inhabit the North Pacific Oteahaysan Albatross
(Phoebastria immutabil)s the Blackfooted AlbatrossK. nigripeg, and theShorttailed
Albatross P. albatrug. These three albatross species are ecologically similar, but there are
important differences in their population size, distribution, conservation status, and threats,
which aredescribed in this section and summarizedable2. Although all three species
potentiallyare suitablecandidates for managed relocation to the Channel Islands, this report
focuses on the Laysan Albatross and Blemdted Albatrossiue to the current feasibility
challenges with the Shetailed Albatross described below.

Population Size,Status and Distribution

LaysanandBlack-footed Albatrosses are relatively abundamth breeding populations of
800,000 pairs and 67,500 pairs, respectively, and the popuatasrof both species are thought
to be stableurrently (Table 2;Arata et al. 2005BirdLife International 2018)Both species are
also relatively widespread. The Laysan Albatross currently breeii8istands, includindl3
islands in Hawaiifour islandsnearMexico (GuadalupeClarion, Alijos, and San Benedicto
andtwo islandsin the wesern Pacific (Wake Island and Mukojima ndapan Chiba et al. 2007,
HernandeaMontoya et al. 2014yanderWerf and Young 201 Henry et al. 2021 Despite the
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growth of several new colonies of Laysan Albatriogslexico, over 99% of the globadlaysan
Albatrosspopulation nests in the Hawaiian Islands (VanderWerf and Young Z0H& Black

footed Albatross currently breeds &#islands, includindll islands in Hawaii and 3 islands in

three island groupsear JapaniZu-Torishima, three of thee®ikaku Islands, and nine of the

Bonin Islands; Eda et al. 2008anderWerf and Young 2017)he great majority of the

population breeds in Hawaii, with about 1,500 pairs on the Japanese islands and the remaining
97% in Hawaii.Midway Atoll supports the lgrest colonies of both species, with 28,000 pairs of
Black-footed Albatross andbout600,000 pairs of Laysan Albatross.

The atsea distributions of Laysan and Blafdoted Albatrosses encompassagicareas
across virtuallythe entire North Pacific Oceafrom the tropics to the Bering Sea and from
Japan and Russia to the west coast of North America (FP2ufbe Blackfooted Albatross
tends to have a moeemore easterly and southerly range than the Laysan Albatross.

Figure 2. Distributions at sea baysan and Blackooted Albatrosses during the breeding season
and norbreeding season. From Arata et al. (2008ta from more recent tracking studies of
birds from different colonies show that the ranges are even larger than indicated here.
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AlthoughLaysan and Blackooted Albatrossesurrentlyare relatively abundant and
widespreadboth specieareconsidered\Near Threatened on the IUCN r&st of threatened
speciesprimarily because of projectgubpulationdeclineshat are expected to ocduiom
climate change ando a lesser degremortality of adults in fisheries bycat¢bee threats section
below; BirdLife International 2018). They are not listadderthe U.S. Endangered Spes Act
(ESA), but they are considerdgirds of ConservatiorConcern whicharespecieshat without
additional conservation action are likely to become candidates for listing under thend3Aat
represent the highest conservation priorities of the USRWEF-WS2021).

The Black-footed Albatross wagetitioned for listing under the ESldy Earth Justice on
1 October 20040n 9 October 2007, the USFWS published a finding that the petition presented
substantial scientific or commercial information indicating that listingBilaek-footedAlbatross
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may bewarranted andhitiated a status review of the specidhat reviewesulted in publication
of a comprehensivstatusassessmer(rata et al. 2009YOn 7 October 201,1he USFWS
published in the Federal Registé6FR 6250462565) a 1Z2nonthfinding, based on
information presented by Arata et al. (20G8gtlisting of the speciesvas not warranted at that
time becaus¢he best available information indicatdte Blackfooted Albatross population was
not declining and acknowledged the present threats, but found that the threats were not
causing effects at th@opulationlevel

Estimating the population size and trendLafysan and Blackooted Albatrossess
somewhat difficulbecause there are large annual fluctuations in the numbeeexdibg pairs,
primarily becaussomebirds skip breeding in some years. VanderWerf and Young (2011)
showedthat 19% + 3% of pairs skip breedingsomeyeas, andthatthe chance of skipping
depends on reproduction in the previous yessulting in varidabn in the number of pairs that
skip andthussome uncertainly about the populat&re and ability to estimateends (Arata et
al. 2009).

The Shortailed Albatrossurrentlyhas a much smaller population semeda more
limited distributionthan the ther two North Pacific albatross spegibseeding on just 4 islands
In 2014, the total population was estimated to be 4200 individuals, wihafnthe population,
3540 birdson Torishima in the 1zu Islandgnd 650 birdson MinamiKojima in the Senkaku
Islands(Eda et al. 2020 Individuals in the Senkaku Islands population are morphologically and
genetically distinct and appear to comprise a separate species, and occasionally visit the
Torishima colony but do not intedsed (Eda et al. 2016, 2020yanslocation was used to-re
establish a breeding colony on Mukojiimathe Bonin klands, which is small but appears to be
growing (Deguchi et al. 2012, 2017he total breeding population was thought to be 1734
individuals,or 867 pairsin 2018 (Birdlifelnternational 2018)Shorttailed Albatrosses have
nested on two islands in Hawaii, though the number of breedingtiparess very small.On
Midway, a pairlaid infertile eggs starting in 1993, asghglepairs haveraisal a chick inseveral
years, starting i2011 (Pyle and Pyle 2017). On Kure, two females have paired with each other
and laid infertile eggin most years sinc2011.

The Shortailed Albatrossvas formerly much more abundant aniiespreadit nested
on atleastl4islands in the western and central Padifithe late 1800and the population is
thought to have beeat least 1 million individuals, perhapg to 5 million {ickell 2000,
Hasegawa 2003)SFWS 2008Eda et al. 2020 The primary cause of deck was unsustainable
hunting for feathers onstbreeding islands, and it was thought to be extinct in the 1930s, but the
species was rescued from extinction by subadult birds that had been at sea for several years while
the breeding colonies were wipedtddasegawa and DeGange 19&2rotectiorand
managemenof the colony on Torishima has allowed the populatiogrtav, but it is still small
and is threatened by volcanic activity on the isl@Ddguchi et al. 2014, 2017, Eda e al. 2020
Remarkably, th&horttailed Albatross is also known to have bred on Bermuda in the Atlantic
Ocean butit was extirpatedhereduring thePleistocendy sea level rise (Olson and Hearty
2003).

At sea, Shortailed Albatrosses range widely across nbehern Pacific Ocearwith
most activity in waters near Japan, Russia, and AlasKka.S. waters, most birds are
concentrated along the edge of the continental shelf in the northern Gulf of /Baske Sea,
and Aleutian Islands, but some reach the continental shelf off western North America (USFWS
2005, Suryan et al. 2006, 2007).
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Table2. Laysan, Blackooted, and Shoitailed Albatross population statusonservation status,

and threats
Attribute Laysan Albatross Black-footed Albatross| Shorttailed Albatross
IUCN status Near Threatened Near Threatened Vulnerable
U.S. ESA status Species of concern Species of concern Endangered
Total breeding 800,000 67,500 867
population (pairs)
No. of islands with 19 24 4
breeding colonies
Population trend Stable Stable Increasing

Threats

Sea level rise, fisherieg
bycatch, plastic
ingestion, predation af
nesting colonies

Sea level rise, fisherieg
bycatch, plastic
ingestion, predation at
nesting colonies

Fisheries bycatch,
volcanic activity at
nesting colony, plasti
ingestion

Percent of population
breeding <3mlaove
sea level

99%

97%

<1%

Threats and Future Population Projections

The primary threats to both Laysan aBldck-footed Albatrosses are inundation of
breeding colonies caused by sea level rise and other aspects of climate change, mortality of
adults from fisheries bycatch, ingestion of plastics and contaminants, and predation by non
native mammalian predatora some islands (USFWS 2005, Arata et al. 2009, VanderWerf
2012, Young et al. 2012, Bakker et al. 201id)the longterm, inundation of breeding colonies is
the most serious of these threats because it is expected to impact a large proportion of the
populdion. Reynolds et al. (2015) model@dundation and wavdriven floodingon Midway
Atoll under various climate change scenarios jadl ictedthat a2.0-meter rise in sea level
combined with wavelriven flooding eventsould result in loss of 61% and 609% baysan and
Black-footed Albatross nestgespectivelyBlack-footed Albatrosses tend to nest near the

perimeter of atolls more often, and thus were predicted to experience greater losses than Laysan

Albatrosses in a 1:fheter sea level rise scenario (leaBB). However, a higher proportion of
Laysan Albatross on Midway atoll nest on Eastern Island, which was expected to experience
almost complete inundation under a-eter sea level rise because of its lower elevation
(Figure 3), thereby resulting in I@sof more Laysan nests in that scena@imilarly, Baker et al.
(2006)modeled habitat loss in the Northwestern Hawaiian Islands predicted to result from sea
level rise by 2100, and found thetpectednundation varied among islands, with 3% to 65%

lossof habitat with a 48cm rise in sea level, and 5% to 75% loss with an 88 cm rise in sea level

with some islands, such as French Frigate Stead$earl and Hermesxpected to be

completely lost

Laysan Albatrosses colonized Guadalupe in 1983 (Gadlpnso and Figuerc&arranza
1996), and this colony has flourished since then, growing to 193 pairs in 2000 (Pitman et al.

2004), at an average rate of 10% per year to a total of 646 pairs from 2003 to 2013 (Henry 2011,

HernandezaMontoya et al. 2014), up to279 pairs in 2019 (Hernandéfontoya et al. 2019).
This growth will help to offset some of the expected declines of colonies in Hawaii, but the
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overall population trend of the species will be determined largely by the colonies in Hawaii for

many years becse they are so much larger.

Table 3. Predicted loss of albatross nests on Midway Atoll resulting from climate chgnge

210Q including sea level risandwave-driven flooding. Data from Reynolds et al. (2015).

Species 1.0 m sea level rise 2.0 mrise sekevel rise
# of nests Proportion of # of nests Proportion of
nests nests
Laysan 22,548 6% 236,456 61%
Albatross
Black-footed 2,556 10% 15,282 60%
Albatross

Figure 3. Predicted inundation of Laysan Albatross nests on Midway Atoll in various sea level
rise scenarioy 2100 From Reynolds et al. (2015).
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For the Shortailed Albatross, the primary threats are volcanic actaftye primary
nesting colony on Torishia fisheries bycatchand political instability in the Senkaku Islands
which has prevented biologists from visiting the islands since @D@guchi et al. 201, 7Eda et
al. 2020. Bycatch in fisheries in Alaskan waters is closely monitored becausesoidigsgered
status (Suryan et al. 2007he Shoritailed Albatross population has been growing steadily at a
rate of abou?7% per year and is expected to continue growing at thisegguchi et al. 2017
perhaps faster if the colony-established recély by translocation on Minari{ojima on
continues to grow

Conservation Strategy and Current Management Actions

Management actions for Laysan and Blho&ted Albatrossesan be groupeahto several
categories (Arata et al. 2005, USFWS 200&nderWerf2016:
1 Protection of nesting islands, most recently through establishment of the
PapahUnaumokuUkea Ma ini2006 andlis enlagemarit20Mo n u me n t
1 Habitat management, including:
o Removal of invasive, nenative plants, especially golderown-beard
(Verbesina encelioidgsthat reduce habitat quality on Midway and Kure.
o Removal of leaebased paint from buildings and soil on Midway to prevent
ingestion and poisoning of albatross chicks.
1 Reducing mortality of adults from fisheries bycatch.
1 Predator management, including:
o Eradication of house mice from Midway.
o Eradication of Pacific rats from Lehua Islet in 2019 (Raine et al. 2021)
o Construction of predator exclusion fences in the main Hawaiian Islands, including
those at
A Kaena Point Naturairea Reserve, OahiYoung et al2013
A Kilauea Point NWR, KauglYoung et al2018
A James Campbell NWR, OaljManderWerf et al. 2019)
1 Creation of new breeding colonies on high islamiduding:
o James Campbell NWR, OaHiefysan and Blackooted Albatrossed/anderWerf
et al. 2019)
o Guadalupe Island, Mexico (Blagkoted AlbatrossyanderWerf et al. in pregs

RecentObservations of Albatrossesin the Channel Islandsand the California Current

The California Current and th@hannel Islands are within the natural foraging ranges of
Laysan, Blackkooted, and Shoitailed Albatrosses, and thus all three species are native to this
region.Several sources of information are available about the recent occurrence of albatrosses in
the California Current and in the Channel Island€dljins (n pres9 compiled information
about historical and recent observations of albatrosses in the Channel isiamé8ird, pelagic
birding trip reports, research cruises, and other sotincesgh 20202) Range maps from
Leirness et al. (2021), who analyzed obatpnsat sedrom 21 data sets collectétbm 1980
2017during research cruises off the Pacific coast of the United Statd<3) tracking data of
Laysan Albatrosses from Mexico (Hernanddantoya et al. 2019).nformationfrom these
sourceds describeelow, by species.
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Laysan AlbatrossCollins (n pres$ wrote thatfiLaysan Albatrosses are a rare poseding
visitor in spring and summer to shallow continental shelf waters in the general vicinity of the
Channel Islands with most sightings to the tnaesd southwest of the Channel Islaidsshman
(2020 offered a similar assessmenihatLaysan Albatrosses are a regular late fall and winter
visitor primarily in deeper waters well offshore of central and southern California, with most
birds found fromate October to February.
Collins (n press) also compiled observations of Laysan Albatrosses on each of the

Channel Islands or that were sufficiently close (within 1 mile, or reportedths vicinity of,

off, close to, or neato shore to suggest thenight have been attracted to the island, which are
summarizedn Table4.

Table4. Recent reports of Laysan Albatross on or near each the Channel Islands. Summarized
from Collins (In press).

Island # reports| Dates Notes

San Miguel |1 May 2010 Aivini cini tyo

Santa Rosa | 0

Santa Cruz 0

Anacapa 1 Aug 1996 on water in a cove at Middle Anacap|
Santa Barbarg 0

San Nicolas | 6 Apr 1909, FebMar 1991,| 1 collected on beach Apr 1909. 1

May 1996, Jun 1998, Fe
2016, Feb 2017.

flying over Rock CrusheWay 1996 2
seen from Rock Crushenid1998 1 in
kelp off Dutch Harbor Feb 2016. 1

seen from Phoca Reef Feb 2017.

Santa Catalin

San Clemente

N|O

Jul 2001, Mar 2004

1 each observed froshore at China

Point and Boulders South.

As mentioned by Collinsrf press), he increase in sightings baysan Albatrossffshore
of southern California since the 1980s is duaato factors: 1}he growing populationf Laysan
Albatrosses on Guadalupgand and other islands off the west coast of Mexacwl 2)greater
observer effort; there has beam increase in the number of research cruisesapécially the
number of commercigbelagic birding trips to offshore waters west and southwest of the
Channel Islandd.€hman 202}
(in press) also
frequency to waters off southern California and may at some point in the future also attempt to
nest on one or more of the Channéllsnd s . 0
species at San Nicolas could represent the first birds from the Mexican breeding colonies
O prospect for

Quantitative analysis of the distribution of Lagsalbatross observations at sea during
NOAA research cruises (Leirness et al. 2021) corroborates the anecdotal range descriptions by
Collins (in press) and Lehman (202Qeirness et al. (2021) found that Laysan Albatrosses are
uncommon in waters of the @arnia Current off California and occur primarily in deeper water
outside the continental shelf and were somewhat more numerous in winter (Appendix 1).
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Direct evidence thagomeof theLaysan Albatrosseseen in waters off California are
from the breeding colony on Guadalupasprovidedby HerrendezMontoya et al(2019), who
trackedbreedingLaysan Albatrosses from Guadalupe using GPS devitese tracks showed
that birds from the Guadalupe coloogmnonly foragel in the California Curreniandthat they
occasionallyventureal into shallower waters inside the continental shelfi farther west into the
Central PacifiqFigure4).

Figure4. GPS tracks of male (blue) and female (red) Laysan Albatrosses breeding on Guadalupe
Island, Mexico. From Hernandd#ontoya et al. 2019.
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Blackfooted AlbatrossCollins (n  pr e s s ) Thisrsmeties is ieheaally arfiiuncommon to
rare nonbreedingearround visitor to pelagic waters well offshore of the Channel Islands. Off
southern California, they are most commonly associated with cold California Current waters
both along and seaward of the continental shelf break. While birds can occasiorsaign lmn
waters overlying the continental shetipstsightings are from waters west and southwest of the
Channel Islands with only a few sightings from waters within 1 mi (1.6 km) of the islands. Off
southern California birds were found to congregate erctiolest and most productive waters
found within 15.5 mi (25 km) of the axis of the Santa Gdwmtez Ridge, particularly west of
San Miguel Island and off Tanner and Cortés Banks

Collins (n press) also compiled observations of Blfmted Albatrossesn each of the
Channel Islands or that were sufficiently close (within 1 mile, or reportedths vicinity of,
off, close to, or neato shore to suggest they might have been attracted to the isfantlich
there were only thred@y island, these imeded:San Miguel one female collected ca. 1 mi (1.6
km) off San Miguel 3 Aigust1938 Santa Cruz, 1 seen from shore sitting on the water (possibly
injured) 0.6 mi (1 km) or less off Coche Point 18 and 25 APR ]19@ii Nicolas 1 observed
from shore off Bine 18 MAY 2010

Quantitative analysis of theistribution of Blackfooted Albatross observations at sea
during NOAA research cruises (Leirness et al. 2021) corroboratesméoeed otafange
descriptions made by Collin (in pres8)lackfooted Albatross were fairly common in the
California Current off CaliforniaAppendix J. Theyoccurred yearound but wergnore
numerous in Spring and Summer and least numerous in winter. They occurred closer to the coast
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moreoften in Spring and Summer and aoed primarily farther offshore in fall and winter.
They were observed closer to the coast nodten than Laysan Albatross, kstill rarely visited
shallower nearshore waters within the continental shelf and around the Channel Islands.

Shorttailed Abatross.The following information is paraphrased fr@wllins (n press)Before
190Q Shorttailed Albatrosses were commoyearround, nonbreeding visit@to nearshore and
offshore waters off the Californ@ast.Unlike Laysan and Blackooted Albatr@ses, Shott
tailed Albatrossesftenvisited shallowerwaters along the California coasithin the continental
shelf,including those aroundhe Channel Island$n the mid-to-late 1800s therewere a few
recordsof the speciesnthree of the Channel Eshds (San Clemente, Santa Catalaral San
Nicolas Cooper 1870b, Streator 1838

However, by the early 1900the speciebaddisappeared from waters off California
becausehe population was decimated by cesploitation by Japanese feather collectors on
their breeding islands and by volcanic eruptions on Torishima Island, Japan, wHargesie
breeding colonys located (Austin 1949, Hasegawa 1979, Hasegawa and DeeG88§). It was
notrecorded agaim California waterauntil 1977 after the population had begun to recover
Many of the 18 sightings of this species off California since 1977 have been of birds €en 10
nauticalmiles from the mainland coas8inger ad Terrill 2009. There are two recent well
documented records of birds seen in nearshore waters at Santa Barbara and Santa Cruz islands
(Lehman 2020)An immature bird, thought to be a firsir seconéyear bird based on its
coloration, was first observeapproximately 0.5 mi (0.8 km) off theorthwestend of Santa
Barbara Island on 1Bebruary2002 and was last reported 300 m off Landing Cove on 22 March
2002,whichrepresergdthe first recent sighting for this species in the Channel Islands in more
than100 yeargCollins in press) A subadult observed 10200 yds off Prisoners Harbor pien
Santa Cruon 6 July 2005 was reviewed and accepted alf@nia Bird Records Committee
There were five reports of Shediled Albatross off Santa Cruz Island2620 (NPS, unpubl.
data).Currently, Collins in press) considetbe Shortailed Albatrosgo bea rare nonbreeding
visitor to waters off southern California and inshore waters near the Channel Islands.

Archaeological Evidence ofAlbatrossesin the Channel Islands

Extensive archaeological investigations have been conducted in the Channel Island and
these have revealed thalt three North Pacific albatross species were present in the Channel
Islands prehistorically and that they commonigreharvestedy NativeAmericans(Porcasi
1999 Erlandson et al. 2011, Glassow et al. 2080 Collins (unpublished) compiled all known
records of albatrossfrom archaeological sites in North America, which showreat allatross
remains have been recovered from a total of 44 sites on all eight of the Channel Islands, with the
largest concentrations of remains and the nmalviduals on San Miguel, San Nicslaand San
Clemente (Tablé). The Shortailed Albatross was the most abundant of the three species,
comprising 97% of all identified specimens and 90% of all identified individuals (bable

Archaeologicakvidencerom coastal sites in thidolocenepeiod ( ~1 12 0 @d3s3 00 vy
BP)throughout the Pacific regiandicateshatthe Short-tailed Albatrossranged from the
mainland coast in the Japand Okhotsk Seas, north to the Bering Strait Aleditian Islands,
and in the eastern Pacific fraime Gulf of Abkska to Baja California (Yesner 19'Hasegawa
andDeGange 1982, Porcasi 1999, Bl Higuchi 2004).The Short-tailed Albatrosss the
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dominant seabird species in some centralsmdhern California archaeological sites,
particularly the Channel Island®orcasi 1999, Erlandson et 2011)

Porcasi(1999)speculated that albatross may have nested in the Channel Islands, but n
evidence of breeding by albatrosses, such as eggshgligennl or medullarypones, has been
found in the Channel Islands (@ollins, pers. comm. Sep 2021).is possible that one or more
of the species did breed in the Channel Islabdsthe breeding sitehave not yet been found
arenow below sea levebr have been destroyedue tothewidespread erosiothatfollowed the
vegetation loss durintihe ranching erasaps in fossil and archaeological records onGhannel
Islandshave been noted in other bird taxa, whach areminderthat absence of evidence is not
evidence of absence (dint et al. 2018; Morrison et al. 201&ther lines of evidence may be
helpful in the elucidation of historalbatrosdistributions. For examplé/okhshoori et al.

(2019) used isotopic analysis of tissue samples from moderntaiied Albatrosses anancient
samples from archeological sites in Japan and the Channel Islands and found that ancient Short
tailed Albatrosses spent more time foraging in the California Current than modern individuals,
and that ancient remains from the Channel Islands wepisally distinct from those in Japan,
suggesting the species had a more complex population structure in the past.

Table5. Occurrence of albatross remains in archaeological sites in the Channel Islands. Data
compiled by Paul Collins from many sourcedSR = number of identifiable specimens. MNI =
minimum number of individualdJnid. alb. sp= Unidentified albatross species.

Island # STAL | STAL | LAAL | LAAL | BFAL | BFAL | Unid. Unid. | All All
sites| NISP | MNI | NISP | MNI | NISP | MNI | alb. sp.| alb. sp.| sp. | sp.
NISP MNI NISP| MNI
San Miguel| 13 | 79 30 0 0 0 0 0 0 79 30
Santa Rosg 5 23 6 0 0 0 0 0 0 23 6
Santa Cruz| 9 10 6 0 0 5 4 0 0 15 10
Anacapa |1 2 1 0 0 0 0 0 0 2 1
Santa 1 3 1 0 0 0 0 0 0
Barbara 3 1
San Nicolag 10 | 274 53 1 1 4 3 6 5 285 | 62
Santa 2 13 5 1 1 1 1 19 5
Catalina 34 12
San 3 9 1 0 0 2 1 217 26
Clemente 228 | 28
Total 44 | 413 103 |2 2 12 9 242 36 669 | 150

Remains of all three albatross species also have been recovered from archaeological sites
on mainland California, bulbatrossabundance was much lowiarmainland siteslespite
extensive archaeological work, with only a total of 202 specimens of 69dundls recovered
from 21 sites in 11 counties (Tal®. The higher relative abundance of albatross remains in
archaeological sites in the Channel Islands indicate they were used much more often by
albatrosses than sites on the mainlafids is not surprising, because albatesggenerally
cannot coexist with mammalian predators, and preeegerislands support most existing
colonies today.
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Table 6. Occurrence of albatross remains in archaeological sites in mai@kiidrnia, by
county. Data compiled by Paul Collins from many sources. NISP = number of identifiable
specimens. MNI = minimum number of individudliid. alb. sp. = Unidentified albatross species.

California | # STAL | STAL | LAAL | LAAL | BFAL | BFAL | Unid. Unid. | All All
county sites| NISP | MNI | NISP | MNI NISP | MNI | alb. sp.| alb. sp.| spp. | spp.
NISP MNI NISP| MNI
Alameda | 0 0 0 0 0 0 0 0 0 0 0
Los 3 9 3 0 0 0 0 0 9 3
Angeles
Marin 0 0 0 0 0 0 0 0 0 0 0
Mendocino| 1 3 1 0 0 0 0 0 0 3 1
Monterey | 1 2 1 0 0 0 0 0 0 2 1
San Diego| 1 7 1 0 0 0 0 0 0 7 1
San 1 0 0 0 0 0 0 1 1 1 1
Francisco
San Luis |1 0 0 0 0 0 0 5 3 5 3
Obispo
San Mateqg| 1 46 20 0 0 1 1 0 0 47 21
Santa CruZ 2 2 2 0 0 0 0 0 0 2 2
Santa 10 |10 8 1 1 4 1 5 5 20 15
Barbara
Sonoma |2 1 1 0 0 0 0 3 1 4 2
Ventura 3 97 22 0 0 1 1 18 1 116 | 24
Total 21 163 |54 1 1 6 3 32 11 202 | 69

Human Impacts onAlbatrosses in the Channel Islands in th@ast

Archaeological evidence from numerous sites in the Channel Islands indicatdatiliat
Americansin the Channel Islands commortiarvested albatrosses for foadd formaterials to
make toolgPorcasi 1999Glassow et al. 20)0The highabundance of albatrosses compared to
other bird species suggests they were especially targeted, or more easily captured using the
methods available at that time, or both (Porcasi 1999), and thus suffered disproportionate
mortality. Harvesting of albatrogs a common practice among native people along the west
coast of North Americand in northeastern Asia (Vokshoori et al. 202 this custom may
have been brought the Channel Islands during human migrations down the west coast of North
America Erlandson et al. 20)1 Porcasi (1999) speculated on variowesthods by which native
peoples could have captured albatross and concludeth#yairobably were captured on land
by simply walking up and grabbing theand at sea either by hand or with lineseis
Albatrosses are easily attracted by fish and offal in the water and readily follow vessels at sea in
search of food, a behavior that today makes them vulnerable to incidental bycatch in fisheries
(Suryan et al2006, USFWS 2008 The ease of catchgralbatross at sea and their lack of fear on
land would have made them easy prey for people in both environfrentasi 1999)

Native Americansalsointroducedisland foxes t@ome, perhaps all, of tlfi&hannel
Islands(Collins 1999 Rick et al. 2013 which could havepreyed on albatrossesxtirpated any
existing colonies, and prevesat albatrosfrom establishing coloniesn those islands
Albatrosses are naive to mammalian predators and often make little effort to flee from them and
are thus extremelyulnerable to predation and generally unable to persist at locations where such
predators are present (see section below on Island Suitability Criteria).
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Although no evidence of albatross nesting has been found, it is possible that one or more
albatross species bred in the Channel Islamdise pasbut were extirpated due to predation by
humans and nenative mammals introduced by humans, or that theyntigve established
breeding colonies if they had not been depredated.

Predation by humans is also thought to hav
(Fratercula dowj. This alcid was intermediate in appearance between extant puffin species
(Fratercula sp.) and the Rhinoceros Auklé€iérorhinca monocerajaand is known only from
the Channel Islands (Guthrie et al. 2002)ousandsobo w6 s P u f famgimg imagenai n s
from 100,000 to 12,000 years before present have been foundGmamael Islands, primarily
on San Miguel and San Nicolas, including adults, immatures, and eggs (Guthrie et al. 2002). The
extinction of this bird thus corresponds with the arrival of humans in the Channel Islands about
13,000 years agdslassow et al. 2a, Erlandson et aR011)

Human Impacts on Albatrossesn the North Pacific in the Present

Today, umancausecc hanges in the earthés climate ar
of albatrossreeding habitat in the Hawaiian Islands, w#lgedeclinespredictedin the
populatiors of Laysan and Blackooted Albatrosse@Baker et al. 2005 lint et al. 2011,
Reynolds et al. 2015Much of their current breeding range is becoming increasingly less
suitable because of global climate changes caused bgrsur8everal newaysan Albatross
colonieshaveformed naturallyin the past few decades mtandsin Hawaii andisland soff
Mexico, possiblyby individuals displaced from islands in Hawaii that have been washed away
(Young et al. 2009HernandedMontoyaet al. 2017, Henry et al. 20RTTo make up for colonies
in the NWHI that will be lost to sea level rise, new colonies must be created on high islands
(Flint et al. 2011). Efforts are underway to establish additional colonies on higher islands in
Hawaii ard Mexico (VanderWerf et al. 2019, Ortega 20%anderWerf et al. in presdut there
are few suitable islands high enough to be safe from sea level rise and whasgiven
predators are absent or can be effectively managed.

All three North Pacific alb@oss species are visitir@alifornia waters more often today
than just a few years agioaysan Albatrosses are visiting California waters more often, and
occasionally landing on the Channel Islands, in part because their numbers are growing in newly
established colonies in Mexico. Blatdoted Albatrosses are increasingly visiting Califoraunel
the main Hawaiian Islands because so many have been displaced fryim¢piglands in the
Northwestern Hawaiian IslandShorttailed Albatrosses are again visiting the Channel Islands
more frequently, reclaiming some of their previous foraging raagé¢he population recovers
from near extinctiortaused by hunting by humaos the nesting islands in Japdihe numbers
of albatross in the California Current can be expected to continue increasing, and it seems likely
that one or more species will evaally attempt to nest in the Channel Islands. Facilitating the
establishment of colonies in suitable locations would help to mitigate impacts of humans
elsewhere anavould help to avoid potential conflicts that could be created by albatrosses
attempting ¢ breed in unsuitable locations.

SEABIRD RESTORATION METHODS

Social Attraction vs. Translocation
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There are two primary methods for restoring or creating seabird breeding colonies: social
attraction and translocation. Social attraciiorolves attractingeabirds to a site with visual,
auditory, and occasionally olfactory lures (Kress 1983, Jones and KressvziiderWerf et al.
in pres$. Translocation involves physically moving birds from one location to another, usually
when they are chicks, and cagifor them until they fledge (Gummer 2003, Deguchi et al. 2012,
Jacobs et al. 2020yhe methods and effectiveness of these two technayeesscussed below
followed by examples in which they have been used with albatrd$sese techniques have
been sed in at least 857 projects involving 138 seabird species at 550 sites around the world
(SeabirdRestoration @tabas021).

The effectiveness of social attraction and translocation for restoring or creating seabird
breeding colonies depends on multipetors,ncludingthe natural history of the species
involved, the biotic and abiotic characteristics of the restoration site, and proximity to the nearest
existing colonyof the target specig3able 7; Oro and Ruxton 2001, Jones and Kress 2012,
Buxton etal. 2014, Brooke et al. 2018, VanderWerf et al. 2019). Social attraction alone is more
likely to be effective in colonial species with weak natal philopatry and that requiréigubging
parental care, and where existing colonies of the target speeielse enough that birds are
likely to fly near the site. Translocation is hecessary more often in species with strong natal
philopatry, includingalbatrossand in cases where there are no nearby colonies and thus a lower
chance of visitation by prospéug birds (Jones and Kress 20ManderWerf et aln pres$;
translocations usually combined with social attraction.

An advantage of social attraction is that it often is less expensiviessiabor intensive
than translocation. Once attraction systems are deployed, they can operate independently with
little labor required. Welthosen sites can provide early succe#h toth surface and burrow
nesting species (Sawyer and Fogle 2010, 2013). On the other hand, in species with strong natal
philopatry or that have no nearby colonies, social attraction may take many years to achieve
success and sometimes will not succeteallgKappes and Jones 2014). Selecting the best
method using information about the life history and geographic distribution of the species can
result in evidence of success earlier, which can help garner public support and overcome
administrative, permiing, and funding obstacles. This is especially important because of the
long-term nature of seabird restoration projects that may require decades for achieving even
early milestones of success.

Table7. Comparison ofocial attraction and translocatiosisgabird restoratiomethodsFrom
VanderWerf et al.ig press.

Social Attraction Translocation
Overview Using decoys and sound playbaq Moving chicks or eggs from a source
and systems to simulate a colony and colony to a release site and raising then
techniques | attract adult birds to a site. by hand until fledging. Birds return to
involved release sitdéateras adults.
Preferred Species with weak natal philopat| Species with strong natal philopatry and
species and high coloniality, such as gull{ no postfledging parental caresuch as
terns, and cormants, and existing albatross, petrels, shearwaters, and no
colonies nearby. colonies nearby.
Cost and Low. After equipment is deploye( High. Chcks must be selected,
effort little labor is needed. transportedand hanefed until fledging.
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Limitations | Colonization may happen quickly] Requires facilities for storingnd

in highly social species but can b prepamg food and housing people. May
very slow or ineffective if few take years to establish a colgmyany
birds of the target species visit. | species do not breed until several years
old. Some birds may not return.

Seabirds vary greatly in natal philopatry and in the age at which they imprint on their
natal location and the cues by which the imprinting occurs (Coulson 2016, Antaky et al. 2020).
Almost all Procellariform seabirds (albatrosses, shearwaters, pesmisd, Suliformes (boobies
and gannets) and Phaethontiformes (tropicbirds), and most alcids (auks) are strongly philopatric
(Antaky et al. 2020), which means they are more likely to return to nest at their natal site,
although some species may visit multipleglonies before selecting where they will nest (Kress
and Nettleship 1988). In contrast, the majority of gull, tern, and cormorant species have weaker
philopatry and typically visit multiple breeding locations in addition to their natal site prior to
nestng, and readily nest at new sites where they find suitable habitat (Coulson 2016).
Albatrosses develop natal site recognition early during development, sometime between 1
and 5 months of age (Fisher 1971). Establishing albatross breeding coloniesl@tatmns
using translocation therefore requires moving birds prior to this imprinting age, ust@ly 5
weeks, and then raising them at the new site (Deguchi et al. 2012, 2014, VanderWerf et al.
2019). Moving chicks at a few weeks of age also alltivesn time to imprint on their own
species and to be inoculated with the gut mimmne by their parents (VanderWerf e al. 2019,
Gobngora et al. 2091

Examples ofSocial Attraction and Translocation Projects with Albatrosses

The first albatross translatons were done by Fisher (1971) on Midway Atoll when it
was a military base, and their purpose was to determine if albatross numbers on Midway could
be reduced by moving birds to other locatiarieen they were youndrisher moved groups of
albatross chics when they were either one month or five months in age. Most birds that were
moved when one month old returned to the release site, and most birds moved when they were
five months old returned as adults to their natal site, demonstthgrgjrong nataltplopatry of
albatross, and that they imprint before they are five months old.

The first albatross translocations done for conservation purposes were with the Short
tailed Albatross (Deguchi et al. 2012, 2017). Frad982012 70 Shorttailed Albatross cloks
were movedat 33-40 days of agérom Torishima, where the main colony is located, to
Mukojima, where the species had nested historically. The chicks were flown by helicopter
between the islands and transported in wooden boxes. The project was eesgfudn the
shortterm, with all chicks surviving the transport a@@ of 70(99%) surviving to fledge. In the
long-term, the results have been maaldy successfylwith 39% of translocated birds visiting
the release site and 80#siting the natal $e (some birds visited both sites), and the first
translocated bird nesting at the release site when five years old (Deguchi et al. 2017)

Laysan and Blackooted albatrosses were translocaite@0062007as part of th&hort
tailed Albatross translocatm projectto develop techniques that were subsequently used in
translocation of the endanger8tort-tailed Albatross (Deguchi et al. 2012)f 10 Laysan
Albatross chicks moved from Midway tilauea Point National Wildlife Refuge on Kauai
2006, threalied of exposure, one was injured and could not be released, and two died from
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gastrointestinal bacterial infections, and only four chicks fledged (USFWS 2008). Of 10 Black
footed Albatross chicks moved from Nakodojima to Mukojistands in Japgmrmethodsvere
improved based on experience with the Laysan Albatross translocation the previous year, and
nine of the 10 chicks fledgedhe longterm fate of the translocated birds was not monitored, so
the overall success of these translocations is not known.

From 20152021, Pacific Rim Conservation, in collaboration with the U.S. Fish and
Wildlife Service, translocated Laysan Albatr@ssl Black-footed Albatross to James Campbell
National Wildlife Refuge (JCNWR) on Oahu to create new colonies resilient taelchange
(VanderWerf et al. 2019From 20152017, 51 Laysan Albatross eggs were moved from the
u. S. Navyobés Pacific Missile Range Facility on
active runway and are a collision hazard for aircraft (Yound, @044).The eggs were placed
temporarily in foster nests at Kaena Point Natural Area Reserve, then the chicks were transferred
to JCNWR when they were about three weeksetdm 20182021, 102 Blackooted Albatross
chicks were movetb JCNWRat age 3 weks from Midway Atoll National Wildlife Refuge.
Survival of chicksto fledging was 90% for Laysan Albatross and 9Rick-footed Albatross
Laysan Albatrosssbegan returning to the release site at 3 yehegye andBlack-footed
Albatros®sat four4 yearsand it is hoped that translocated birds will begin breeding at JCNWR
in the next few years

In 2021and 2022 Blackfooted Albatross eggand chicls weretranslocaed from
Midway Atoll to Guadalupe IslandMexicoby PRC andGrupo de Ecalgia y Conservacion de
Islas(GECI)in partnership with government agencies from Mexico and the USA to establish a
new colony to increase species resilience to climate chém@®21, Twenty-one eggs and 12
chicks were translocated by plane from Midwaywii, to Guadalupe Island. Eggs wetaced
in foster nests oéxperienced pairs of Lays&ibatrosses which the natural egg wasfertile,
inviable, or brokenand thehatched chicks were raised their foster parentdNine translocated
chicks survied the transport and were hafadl. In 2022, 36 eggs were moved from Midway to
GuadalupeChicks were released within an artificial colony consisting of 50 Bilaoked
Albatross decoys and a sound system installed on the island since 2017. Thehpshjeeh
very successful during the firsto yeass. Hatching rate of eggs w86%in 2021 and 97% in
2022. 1n 2021, alP7 chicks survived to fledging (18 from translocated eggs and 9 translocated as
chicks). During the next-3 years, egg translocations Mabntinue until 100 chicks have fledged
from Guadalupe Island.

In the Chatham Albatros3ijalassarche eremitachicks were moved at 3 monthsagfe,
and all have returned to the source colony on The Pyramid (Mike Bell pers. comm.).

There have been several previous efforts at social attraction of Laysan Albatross. At
Kilauea Point National Wildlife Refuge, Laysan Albatross began visiting and nesti®g fibut
the incipient colonies were affected by dog predation and human disteyisanan attempt was
made to attract them to safer locationdPmg olsky (199Q)whofound theywere attracteanore
frequentlyto areas where botthecoysand vocalizations were present than in areas with only
visual stimulj and thathreedimensionablecg/sin a skypointing postureexhibited by the
species during courtshipere the most attractivé social attraction project for Laysan
Albatrosswasconducted at Kaohikaipu Edloff the eastern coast of Oahu from 195896
(Podolsky and Kress 1994), btitvas largely ineffective. During the 199394 season,
albatrosses were observed on only 27 of 97 days (27%), and a maximum of four birds were
observed at once. During the 199995 season, albatressvere observed on 37 of 111 days
(33%), but no birdever neste@dnd the project was discontinued.
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A social attraction prograrfor Laysan Albatross has been conducted at JCNWR on Oahu
since 2015 by PRC in conjunction with translocatiohtaysan Albatross chick¥anderWerf
et al. 2019). Each ye@0 decoysand a solapowered sound systewere deployediuring the
albatross breeding season from November to June, and translocated chicks were present from
FebruaryJune during the 2018017 seasonghe number of visits has increased each year, with
a maximum © 748 documented visits by adllaysan Albatross 2021 The exact number of
individual birds that visited is unknown because many were not banded, but at least 105 different
banded birds were observed at the refuge in 2021, and at least 191 diffadsed bards have
visited since 2015. A maximum of 19 LAAL adults visiting simultaneously was observed in
2021.The first nesting attempt at JCNWR by socially attracted Laysan Albatross occurred in
2017, the first successful nest was in 2Q8@nderWerf et R 2019) and n 2021 there wersix
breeding attempts by socially attractealysan Albatrosat JCNWR(PRC unpubl. datajt
should be emphasized that Laysan Albatross were known to be visiting and nesting in areas near
the refuge before the project begand that the presence of translocated chicks was a strong
social attractant that is not present in most attraction programs.

Social attraction of Blackooted Albatross has been attempted twice, once at Kaena
Point Natural Area Reserve on Oahu, HawgiPlRC, and once at Guadalupe Island, Mexico by
GECI. At Kaena Point, up to four decoys and a sptavered sound system were deployed from
20112015, but the visitation rate was lpand no pairs attempted to nestring that time
(Young and VanderWerf 2®@). The visitation rate increased somewhat since 2&id the first
nesting attempt began in November 20@h Guadalupe Island,sacial attraction program
involving 50 decoys and a solpowered sound system has been used since BOi7o birds
have visited. Blackooted Albatrosses are known to forage in the California Current near
Guadalupe, and there had been a few obsengatibthe species on the island previously, but
none since 2009. The lack of visitation was part of the reason a translocation was undertaken.

Social attractiorusing decoys and a sound systembeenused forthe Shorttailed
Albatross orthe primary neing island ofTorishimasince 1991 to attract birds &m area of the
island thatis at less risk fronfandslides andolcanic activity USFWS 2008 The effort was
successful, with the first pair nesting at the new site in 1996, and the number afigraasing
to 36 by 2008 (USFWS 2008).

Efforts to attract Shoitailed Albatross have been made on Midway for many years using
decoys. A pair of Shoitlailed Albatross did nest near the decoys for several years and raised
several chicks, but the decoysm@@laced in a location where the adults were already visiting,
and it is not clear if the birds were attracted to the decoys or simply continued to visit a site that
was already of interest to them.

Figure5. Decoys and sound system at JCNVWRhufor Laysan Albatrosdeft) and Black
footed Albatross(right).
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Recommendationsfor Establishing Albatross in the Channel Islands

This sectiondiscussesvhich methods would benostappropriateand effective for each
species, which are summarized(irable §.

Social attraction would be relatively easy and inexpensive the implesneanty ofthe
Channel Islandsout thelikelihood of establishinga colony through social attraction currently is
relatvely low because few birds visit the islanaisdthe shallow water inside the continental
shelf. Decoys and sound systems are only effective if the birds come close enough to see and
hear them; they cannot attract birds from miles away. However, thetipbfensuccessful
social attraction is likely to increase over time. The number of Laysan Albatrosses in California
waters is increasing because their population on Guadalupe IMaritp, is growing The
numbes of both species1 California watersisoare likely to increase as mopgdsare
displaced frontolonies in Hawaii that become inundat&tie chance of succdatsocial
attractionis highe for Laysan Albatrosswhich alreadyhave been observed on or flying over
San Nicolas on two occasioriaurthermore, motherbeneficial aspect of social attraction is that
it would decrease the chance of albatrosses visiting sites that are less sdtibabéetion is
taken, the chance of albatross naturally establishing a breeding colony is low réus thkigh
chancetheywould chooseo do san anarea where they amthervulnerable to predatign
because most of the islands have predators, particularly the Island Fox, or wheauttiey
cause conflict with military operations or visitor use

Translocation obothalbatross specids feasible and has a high probability of success,
though it would be a lonterm process and would be more expensive and labor intensive than
social attraction. Translocation of both spe@aild use similar methods in general, bug
sources would differ betweerthe specied-or Laysan Albatross, the most appropriate source

would be eggs collected from the U.S. Navyods

where they pose a buarcraft strike hazardndare legally removed each ye&ggs fran

PMRF have been the source in previous translocations within Hawaii and there is surplus of eggs

available every yeaiThe eggs from PMRF could be moved directly to the Channel Islands,
which would require raising them by hand from hatching. Alternativbly eggs from PMRF
could be placed in foster nests at another colony in Hawaii, and the chicks could be moved after
hatching; this approach has been used in previous Laysan Albatross translocation inFéawaii.
Black-footed Albatross, the most appropeaource would be chicks from Midway Atoll
National Wildlife Refuge, which supports the largest breeding colony of the species. Midway has
been the source of previous Blafdoted Albatross chicks in previous translocation prgject
Oahu (VanderWerf etl. 2019)and Guadalupe Island, Mexico (VanderWerf etrapress.
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Table8. Summary ofeasibility, cost, and probability afstablishing albatross species in the
Channel Islands by social attraction and translocation.

Species Translocation Social attaction |
Feasibility| Cost Prob. of succes| Feasibility| Cost Prob. of success
Laysan High High High High Low Low but
increasing?
Black-footed | High High High High Low Low

Although the Shortailed Albatross would be an appropriate species to consider for
establishment in the Channel Islantl & notconsidered @riority because it is not at risk from
sea level rise and because obtaining chicks for translocation fraonetéxging colonies in Japan
is not feasible at this time

ISLAND SUITABILITY CRITERIA

This section presents information about the relative suitability of each of the Channel
Islands for potential albatross managed relocatiuitability is assessed usintp criteria that
could influence the feasibility and success of attempting to establish an albatross breeding colony
in the Channel Island$he description of &h criterionmentionswhy it is important and how it
may differ among islands.

List of suitability criteria (order does not indicate importance)
1 Permitting andEnvironmentatomplianceNEPA, USFWS section 7 consultatjon
Section 106 historical consultation
1 Compatibility with existing landaind oceamisesand planst{abitat restongon, public use
and recreatioywilderness areasparine protected areas, permitted fishefésyy
Bird/Wildlife Aircraft Strike Hazard preventign
Compatibility with othemnativebiota
Assisted migratiopolicy of landowner
Logistics e.g.,ease ofacaessto the island
Infrastructureon the island fosupportingpeopleand birds
Readinesse.g..time to implementation
Capacityof landowners tanonitor andmanageanew colony
Islandsize[or amount of suitable habitatth appropriate topography, windscafpe.,
the direction and speed of predominant winds interacting with island topography)
thermal conditions for successful albatross nekting
Distance to continental shelf
Distance taontinentakoast
Presence ofjfround predators
Presence ogbredatoy birds
Potential forparasite odisease transmission
Potential for introduction of invasive alien species
Cultural considerations

= a4 _9_9_-4a_-2

=4 =4 8 _98_9_-4a_-2
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1 (Cost) Cost was not considered in this site suitability analysis. Cost must beearexaisid
eventuallyif a translocation is done, but the current goal is to identify islands with the
greatest chance of success and the least impact to other resources, regardless of cost.

1. Permitting and environmental compliance and planning

Environmental review will be required for a project of this type, and managers pursuing a
formal evaluation of this concept will need to determine the planning and perndititugnents
required.It will be necessary to obtaseveralpermits and completene or more environmental
compliance documents implement this projectAn Environmental Assessment (E&v)
Environmental Impact Statement (ElIBijght be required under the National Environmental
Policy Act (NEPA) The island chosecould affect whether an EA or EIfight be requiredand
which agency would be responsible for writing the docurm@ttter grmits would be required
from the U.S. Fistand Wildlife Service Migratory Bird Progrgrand onsultation with the
USFWS under section 7 of the ESA might be required if the island chosen supported endangered
plants or animalshat may be affectedEngagementvith the State of Californi@s De pafr t me n
Fish and Wildlife will be necessary, especially for actions that would be implemented on private
property on the islands (e.g., N C 8asta Cruzsland Preserver Santa Catalina Island).
Review and approval of the California Coastal Commissianld be required, particularly if
plans involve ground disturbance and construction within the coastal zone (e.qg., installation of
predator fencing)Consultation with the tribes would be requir€h NPSislands, ativities
would need to be consistent witte Wilderness Act

2. Compatibility with existing land uses and plans

This is a broad categomtended teencompassompatibility witha variety of other
activities and uses on the islandlbatrosses areometimesttracted to large, open areakeli
runways and there arseveralpaved runways andtherairstrips across the archipelado
Hawaii, Laysan Albatross are actively removed and hazed from airfields at the Pacific Missile
Range Facility on Kauai, and at Marine Corps Base Hawaii and U.S. Army Dillingham Airfield
on OahuOther potential compatibility isssencludeability to cantinue needed invasive plant
removal anchative plantrestorationand presence of infrastructure in wilderness areas
Compatibility with public visitor use also should be consideredslands owned by NPS and
TNC. The presence of albatross could be adig@hal attraction to visitors, but proximity of
visitors might need to be managed.

3. Compatibility with other native biota

Albatros®sare large birds, and though they generally are not aggressive toward other
species, thepotentiallycould have ngative impacts on plant and animal species on the island.
Albatros®snest on the surface and do not dig burrows, but they gather soil and plant material
around them to form a nest cup. TrEgyorequire a runway for taking off and landing, aheir
repeded foot trafficcan inhibit plant growth in a small area. On islands with large albatross
colonies the density of nests can be high, up to 1 nest per square meter. If akiatnessse in
number on the islandhey could compete for space with otherface nesting birds such as
Western Gulls and California Brown Pelicans.

4. Assisted migration policy of landowner
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Laysan Albatrossind Black-footed Albatros€ommonlyforage in waters off Californja
and in this sense they are native to the rediahthere are no records of therasting in the
Channel Islands. Establishing a nesting colony of either spedikee Channel Islandserefore
could be viewed as managed relocatiorather than a rntroduction However, it is also
ambiguous how the tesrand concepts apply in a circumstance like this, where the action being
contemplated is facilitating the theweof esd use
habitat for breeding that is already encompassed by the habitiftougeraging.

National Park Service policy currenttjoes not allow introduction of species not known
to have inhabited an area previoydhyt this policy may change asiaeness grows abotte
impacts of climate change and thgortance oimanaged relocation in some ca@d€arasov
Olson et al. 2021a, 20218}hannel Islands National Park is facing similar questions in at least
one other bird conservation management chgélethat of the Island Scrulblay Aphelocoma
insularig); in that instance, managers must determine the degree to pdi@ttialgaps in
knowledge due tpatchy historical records should affect deciamakingregardingmanagement
in an era of global chae (Morrison 2014)

5. Logistics- ease of transport to the island

The ability to transport peoplbirds and supplieso the islands crucial to successfully
implementing this project. Birds will need to be transported just once at the beginnimg of th
seasonwhich would be in January or Februgoyt regular access will be needed to switch out
project staff and bring more supplies to the island, particularly bird food. One albatross needs
about 15% of its body weight in food each d&gr 20 chickshis would require preparint, 200
kg of food over the entire Bnonthseason. Transpotbuld beby either boat or aircrafthe most
important determinant regarding mode would be reliabaitg affordability. If access might be
affected by weather and sertrips are cancelled, this might be acceptdbieere is sufficient
infrastructure on the island to st@mergencysupplies.

6. Infrastructure on the island for supporting people and birds

There must be sufficient infrastructure on the island to support the birdsapedple
to care for thenfior up to five months. This includes shejteooking, and bathroom facilitidser
people, ability to keep bird food cold/frozen, and water for aapkind cleaning. It is essential
to sterilize all equipment used to feed birds every day, and this requires water. It is possible to
use salt water for some things, but the final rinse and soak in disinfectant must be with fresh
water. Sites where suffigie infrastructure already existgould be given higher scores. Sites
where this infrastructure does not exist currently but could bevbailtd be given moderate
scores. Sites where it would be impractical or incompatible to build such infrastrwctuicebe
given the lowest score.

7.Readiness time to implementation

This criterionrepresents the time requireddbtain all necessary permits apcepare the
island for implementation of #project This could include things like building or impting
infrastructurebuilding a predator exclusion fenand securing permits and completing
environmental compliancesitesthat will require moe preparatiorwould begivenlower scores

8. Capaaty of landowner to monitor and managea new colony
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It will take several years before the birds begin returning to the release site and several
more years before they start breeding thieréhe interim, itwill be important to monitor the site
to determine if/when birds return, how many, and their bands numbers. Once a colony is
established, it would be desirable to monitor its success and growth, and whether any problems
are occurring to the albatrosses or othsoweces that require management. This monitoring and
management will require some staff time and resources from the landowner, &palstbiéity
of conducting these activities may vary among islands.

9.1sland sizdSuitable habitat area

A larger islanl would be preferabl|e generabecause it could support a largdipatross
population, but the terrain of the island also determines how much of the island area is suitable
for albatross, and wind exposure also affects habitat suitability for albdteyssn and Black
footed Albatrosses prefer flat ground for nestmsistent exposure to strong wirtdSacilitate
flight, and the presence of some soil to build a.nEstydo neston slopesand rockyledges in a
few locationsbut those habitat typese not preferredSteep slopes and bare rock would not be
suitable.On islands where it would be necessary to build a pre@atdusion fence, the amount
of suitable habitat would be the size of the fence, not the size of the entire Alzattioss do
not require much space on land, just enough to build a nest out of reach of their negghhors
lot of albatrossscan nest in a relatively small spaséidway Atoll is just 1,100 acres in size but
suppors over 600,000 pairs of breeding albatross.

10. Distance to continental shelf and coast

Albatross forage primarily ideepwaterand areasf upwelling over the continental
slope not in nearshore wateilslands that are closer to the edge of the shelf would require a
shorter commute for breedimglults and make it easier for fledglings to reach areas where they
are more likely to find foodNone of the distances involved are tluatg and albatrossesan
coverthem easily, but all else being equal island closer to the continental shelf would be
preferable. For social attraction, proximity to the shelf is more important because albatrosses are
more likely to naturally encounter such islands while foragsagial attraction on islands far
from the shelf is unlikely to succeed because albatross will rarely, if ever, visit such idlaisds.
not a coin@ence thathe two islands visited by Laysan Albatross most often, San Nicolas and
San Clemente (Tabl), are also the two islands closest to¢batinental shelf (Table 1).

11. Distance to continental coast

Islands closer to the coast are more likely to be reached by predatory birds such as Bald
Eagles and Common Ravens, and these species may prey on albatross eggs, chicks, and adults
(see setion below on predatory birds). On islands closer to the coast there also is greater
potential for accidental introduction of ground predators as stowaways on private boats.

12. Presence of ground predators

Albatrosgsand other Procellariform seabirdee naive to ground predators ageherally
cannot coexist with mammalian predatdlss is the main reason they usually nest on islands
(Spatzet al. 204, Dias et al. 2010 Dogs, cats, and mongooses arertiost serioupredators in
Hawaii, but rats aah, rarely,even mice can be a probleriouse mice flus musculusrecently
began attacking adult Laysan Albatross on Midway, causing some mortality and nest
abandonment{SFWS 2013 and house mice on Gough Island are known to attack and feed on
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live Wandering Albatrosdliomedea exulanschicks (Cuthbert and Hilton 2004jowever, he
risk of native deer micdPeromyscus maniculatusm the Channel Islandsating albatrogsis
very low. Deer mice have never been reportea@ttackadults of large seabird species like
pelicans, cormorants, or gulBeer miceareknown to eat seabird eggs, but only eggs of smaller
specieghat nest underground in burrows or rock crevieesl only vhen adult birds are absent
from the nest and eggs are unattendeat.example, on Santa Barbara Island deer mice are
knowntoeaScr i ppso6s Mur r edagud Birfelefregys whicly weigh841 | e d
grams but only when the parents left the agwattendedMurray et al. 1983Millus et al. 2007.
Predation by deer mice also has obseme&hinoceros Aukleteggs, which weigli79 grams,
on Triangle IslandCanadaprimarily in years of low food abundance whtée adult auklets
spend more time foging andleave eggs unattended (Blight et al. 199®% riskof predation
by deer miceon albatrosgggsis negligiblebecausealbatross rarely leave eggs unattended and
theireggs are much larger (average weight 278 grams in Laysan Albatross and 304 grams in
Black-footed Albatross; Fisher 1963he small gape size of deer mice wourtdhke it very
difficult for miceto breakalbatross eggs

Snakes are also a potential predatorlbatross eggs and chicks. On Clarion Island,
Mexico, Clarion Races (Masticophis anthonyihave been documented to kill Laysan Albatross
chicks even though they are too large for the snakes to swélldamless et al. 200®aniel
Portillo, GECI unpubl. data). In the Channel Islands, the Santa@pherSnake(Pituophis
catenifer pumilusoccurs on Santa Cruz and Santa Rosa, the Western Yadiiied Racer
(Coluber constrictoy occurs on Santa Crpand the San Diego Nigénake Hypsiglena
ochrorhyncha klaubeyioccurs on Santa Cruz
(http://www.californiaherps.com/islands/caisland herps.htihe nightsnake is small and would
not be a threat to albatrosses, but the gopher snake and thearaberrelatively large (up i
cm and190 cm, respectively) and both are known to eat bird eggs and nestlingge$bace of
these snakes makes Santa Cruz and Santa Rosa less $aitalilatrossSanta Catalina has
several other snake species, botsnakes are known from any of the other Channel Islands.
(http://www.californiaherps.com/islands/caisland herps jatml

The lslandFox (Urocyon littoralig is endemic to the Channel Islands and currently
occurs on six of the eight Channel Islanitiss absent from Anacapa and Santa Barlsaads
The Island Fox likely would be a threat to albatross eggs and chicks and ptusbitglgding
adults that did not flee from the nelgland Spotted Skunk$§pilogale gracilis amphialysoccur
on Santa Cruz ahSanta Rosa islands; they too may depredate eggs and chicks. FeFalsats (
catug occur on Santa Catalina Island, and rR@atius spp occur on San Miguel, Santa
Catalina, San Nicolas, and San Clemente islaBdsta Catalina Island also has larggulate
populations, including American bisoBigon bisof, that if unmanaged could potentially pose a
trampling riskin nesting areas.

If albatrosses were translocated to an island with an Island Fox population, it would be
necessary to build a predatxclusion fence to protect albatrosses from foResdator
exclusion &nceghatexcludeall mammalscost about $308400 per meter including materials
and labor, though transpong materialsto the island could make the cost highire cost would
bea little lower if a design was used that excluded only larger predators like Rneesator
exclusion fences are generally effective if well sited and built according to specifications, but
there could be occasional breaches of the fence caused by enosickfall (Young et al. 2013,
2018), and foxes might be able to dig under a fence depending ¢tratteess of theubstrate
and their motivationlt is also possible that some albatrosses would settle outside the fence,
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where they would be vulnerable toxes.A larger fence would be desirable to provide a larger
area of suitable habitat and increase the chance that returning birds settle inside the fence.

13. Presence of predatory birds

Albatrosses are large birds, but large predatory lhiede® been known to kill and eat
eggs, chicks, and even adult albatrosses. In the Channel Islaad®nes of an adult Black
footed Albatross were found under an historical Bald E@gjldeucocephalysest on San
Nicolas (Collins in preg. Following asuccessful conservation reintroduction program, Bald
Eagles are now a common yeaund resident on the Channel Islapndgh 20 nesting pairs and
over 60 individuals present in 2024ewsome et al. (2010) found that seabirds were an
important dietary comgment of Bald Eagles in the Channel Islands prehistoricallythairt diet
switched to nomative ungulates, primarily sheep, from 1888b0when seabirds declined and
ranching was prevalerand speculated that as eagle numbezever they could put inreasing
predation pressure on recovering seabird populatiomsthat nomative ungulates have been
removed Newsome et al. (2015) found thatcent Bald Eagle diets consist4f#45%seabirds
in the Northern Channel Islands and3®% on Santa Catalindhe Northern Channel Islands
are known to be occasionally visited by transient Golden Eafytpslé chrysaetgs but they
have not been resident or bred on the islands since the removal of ungulate prey subsidies and
since the repopulation of Bald Eagles

In theHawaian IslandsaSt e | | e€agie . pSlagiau$ was observed on Midway
and Kure Atolls in 1978 anpredation ¢ an adultLaysan Albatrosby the eaglevas witnessed
at Kure, and carcasses of both Laysan and Hiactedalbatrosses were found with evidence of
raptor predation (Balazs and Ralp®79).AnotherSt e | | eagiewas fresent on Tern
Island in 1983 (Pyle and Pyle 2010n Kauai, a visiting Whit¢ailed Eagle killed and ate at
least fiveadultLaysan Albatrgses over a seveanonth period in 200fZaun 2009)Zaun (2009)
alsoreportedthe followinginstance®f predation on albatrossgsJapanaSt el | eEagles Se a
was suspected of killing three adult Bladoted Albatrosses on Torishima Island in early
Felruary 2001 (F. Sato pers. compmir) February 1960, seven Sheailed Albatross chicks on
Torishima Island wertaken by a raptor (Fujisawa 1963@)White-tailed Eaglevasseen on
Torishima and Mukojima islandg March 2008 and carcasses of Bldokted Albatrosses with
evidence of raptor predation were obseniedarch 2008 several carcasses of Biéosted
Albatrosses were found on Nakodojihséand, 5 km south of Mukojima (T. Deguchi pers.
comm.).Recovery of seaagle Haliaeetusspp.) populationsniNorth America and Europe has
affected many species of seabirds and is suspected of contributing to population declines in some
cases (Hipfner et al. 2012).

Over 50 pairs of Peregrine Falcons breed in the Channel Islands anmuuthbes are
likely to continue increasing, but they are not large enough to pose a threat to adult albatross.
Peregrines are regular visitors to the Hawaiian Islands but there are no reports of them ever
attacking albatross adults or chicRsvariety of owl speciesccur on theChannelslands, but
none of them are large enough to pasgedation risko albatrossBarn Owls are common in
the main Hawaiian Islands, and they are abundant at James Campbell NWR on Oahu where
Laysan and Blackooted Albatross conservati efforts are underway, but there are no reports of
Barn Owls attacking albatross adults or chicks.

Common RavengJorvus corax occur in varying group sizes on the islands. Rawas
not large enough to kill adult albatross, but they are known toatb&rosseggs and chick©n
Isla Clarbn off Mexico,Daniel Portillo of GEClused trail cameras to record ravens harassing
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adult Laysan Albatross and eventualikingeggs and chicks from the nektwould be difficult

to prevent predatory birds fromteay albatrosss in the Channel Island@n Isla Clarion, GECI
tried puttingcages over albatross nests, but this reggineneone to be present to let the adult in
when it returns to feed the chick and is not a ftemgn solutionManagement of problemati
individual predatory birds via capture and relocation or other means would likely be
complicated A large albatrosscolony probably could withstand some level of predation, but
predation might prevent establishment of a small, incipient colony.

Western Gills are opportunistic predators that could depredate albatrosb@tgg® not
likely to be a threat to adult albatross or chicdRe Guadalupe Island, Mexico, Western Gulls
have preyed oa fewalbatross eggs, but only when the eggs are unattendetiaggadhown no
interest in albatross chicks.

14. Potential for parasite or disease transmission

Albatrosses moved to the Channel Islands could carry parasites or diseases that could
spread to other bird species on the isldndarevious albatrossanslocabns, thechickswere
treated with an external insecticide designed specifically for bindsin internal antibiotic to
kill parasites, and this would greatly reduce the. tiskggs were moved, there would be no risk
because the eggshell itself is a barrier to parasites and most pathdgepat@ntial threatan
be largely avoided, but @oud be worse on islands with breeding colonies of other seabirds.

15. Potential for Invasive Alien Species Introduction

The activities and transport of equipment associated with social attraction and
translocation could accidently result in the introdarctof invasive alien species. All precautions
should be taken to avoid thiacluding thorough cleaning and inspection of all materials and
dedicated clothing and equipment that would be used only the specified mlatiaere still
might be some riskThe potential risk might be the same for all islands, and this criterion might
not help in selecting the most suitable island, but it should be considered in all cases. Part of the
capacity of the landowner to support the project would be ability to ordioit alien species and
respond if necessary.

16. Cultural Considerations

Albatrosses were important in the culture of the Native American groups that formerly
inhabited the Channel Islands, as evidenogthe abundance of albatrdssnesn
archaeologal sites. Albatross were used as food and a source of materials to make tools and
decorations. It is not clear if albatross were hunted on land, at sea, or both (Porcasi 1999), but
restoringalbatross to the Channel Islands also could help to restoittugat connection with the
species that has been lost. Hunting of albatross would not be appropriaksibog of albatross
andcultural practices involvinglbatrosfeathes and bones might be possible through a
permitting process, as it is done inwii. Islands where the public could view albatross could
be given higher scorger this might apply equally to all islandi® which case it wouleot help
in selection of the most suitable island, but it should be considered in all cases.

Preliminary Island Assessments

Based on the above criteria and considerations, we recommend narrowing the focus of
consideration to two islands: Santa Barbara and San Ni&##sw is a brief, preliminary
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assessment of each island, including the most importantveositd negative aspects, with a
summary presented in Table 9. This evaluation could be carried out in more detail by giving each
island a score for each criterion ranging from 1 to 5, and the scores summed to obtain an overall
score, but for now each isld was given a plus (+) or minug based on whether it was

generally favorable with regards to that factor.

San Miguel. Overall, this is one of the less suitable island®r attempting to establish an

albatross colony, for several reasoan Miguel igelatively close to the continental shelf, but

also moderately close to the codstere are ground predators, including Island Fexekats,

andavian predatorgcludingBald Eagleand Common Raven3here is no regular boat service
totheislandand her e i s no dock,butdhere arehtwo airstips doiaccgss bys i w
helicopter and fixed wing travel aircraft would be possibleere is little existing infrastructure

apart from a NPS ranger station and a NOAA research station, whizabbravould not be

available for albatross worlhere is limited freshwater on the islaraahd it might be necessary

to bring watemvhich would be difficult

Santa RosaThis is also one of the less suitable islander attempting to establish an albzgs
colony. Like San Miguel, Santa Rosa is relatively close to the continental shelf, but also
moderately close to the coaghere are ground predators, includistandFoxesandlsland
Spotted 8unks, and avian predators including Bald Eagles and CorRRawans. There is
regular boat service to the island and a dackl there is an airstrip so access by aircraft would
be possible.

Santa Cruz This island has several desirable featurdsut also several unfavorable aspects

It is moderately close to the continental shelf and distant from the Gbase are ground

predators, includingslandFoxes,Island Spotted 8inks,gopher snakes and raceasd avian
predators including Bald Eagles and Common Ravens, all of which timaksand less suitable.

It is easily accessible by boat and has good existing infrastructure. Large portions of the island
would be suitable for albatross but a predator fence would be nemttbdlbatross might be

limited to the fenced area.

East Anacapa This island has some desirable featuredut overall, it is one of the less
suitable islands.lt is the closest island to the coast and the most distant from the continental
shelf.It is easily accessible by boat andslgaod existing infrastructur&@here are no ground
predators, but there is one pair of Bald Eagle&ast Anacapand a large colony of Western
Gulls. Most of the island is steep and rocky and there is a limited amoflat afhd gently

sloping terrain that would be preferred for tireg by albatross.

Santa Barbara. This would bean excellent island for albatrosslt is moderatelyclose to the
continental shelf anchoderatelydistant from the coasthere are no ground predators and no
predatory birddarge enough tbe a threat tadultalbatrossthough there is a Western Gull
breeding colonythat could result in some predation on unattended. égigsaccessible by boat,
but the landing is difficulsometimedecause the dock is damagédis unlikely that the dock

will be rebuilt anytime soomecause of the high coshough minor improvements are planned to
increase safetWNPS alsaegularly accesses the island by helicopter. It has good existing
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infrastructure at the NPS field statiofhere is no source of friesvater on the island, but there
are large storage tanks and water is delivered by boat and pumped into thAltaoksgh it is
relatively small, mosbf theisland consists of suitable habitat for albatross, with gently sloping,
open terrainNo predatofence would be needed, so the entire island would be accessible to
albatrossPublic visitation is allowe@nd visitors are required to stay on existing trais public
viewing of albatross would be possibReiblic access tthearea where albatrassare released
might need to be managed with educational signage.

San Nicolas This island is suitable in most respects, but there coulde conflicts with Navy
uses of the islandlt is theclosest islandto the continentaghelf and the most distant fraime
coast so it has the best geographic location of aihthe Channeldlands for albatrosdt is

easily accessible by airplane and has excellent existing infrastrucaysan Albatross have
already visited the islandnd may alreadpreferthis island and social attraction has the best
chance of succeeding here. Much of the islemasists of gently sloping terrain thabuld be
suitable for albatross, buslandFoxes are present, so a predator fence woultekdedand
albatross might élimited to the fenced area. The airfield might be attractive to albatross, and
albatross might visit other areas used for military operatiwhsre they could be a nuisance.

Santa Catalina This island is not suitablebecause of the large human popiolat presencef
severalground predatorgarticularlyferal cats, ratand several snakeanda varietyof
potentially conflicting landuses.

San Clemente This island is suitable insomerespects, but there coulde conflicts with

Navy uses of the islandand severalground predators are present It is the secondtlosest
island to the continental shelf and the secorabt distant from the coast (after Sandas). It is
easily accessible by airplane and has excellent existing infrastructisra.large island and
much of the island would be suitable for albatross| SlandFoxes, feral cats, and rats are
present, so a predator fence wouldnbededandalbatross might be limited to the fenced area.
The airfield might be attractive to albatross, and albatross might visit other areas used for
military operationsvhere they could be a nuisance.
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Table9. Preliminary assessments of the eight Channel Islardslfatross using theelectioncriteria described above.
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ECOLOGICAL RISK ASSESSMENT

Assessingheecological risks associated with differafinateadaptation strategies is
essential prior to implementatiphutuntil recentlythe process faassessing potential risks was
nebulous and poorly defineHowever,in 2021, a collaboration among academic, NPS, and DOI
biologists, funded by NPS, producadechnical report that containedigorous, systematic
method for evaluatinguchrisks (KarasovOlson et al. 202)aA summay of the goals and
methods of the report were later published pearreviewedscientific journal (Karaso®lIson
et al.2021b).Thetechnical report alsprovided a spreadsheet tltain be downloaded
(https://irma.nps.gov/DataStore/Reference/Profile/228)@%d used bynanagers to assess the risks
associated with an individual projedhe spreadsheet uses categories to evaluate each risk and
includes a method for categorizing the strength, agreement, and confidence of the eVldgnce.
report uses the ecological risksessmenmethods in Karase®@lson et al. (2021a), including the
downloadable spreadsheet.

In the method devised garasovOlson et al. (2021a), risks are broken down sixo
categorieseach of which is further divided into subcategories to evaluate specific risks

l. Risks of no managed relocation action

. Risk to the targespecief managed relocation action

[I. Risks of action to notargets in the recipient ecosystem

IV.  Risks of action to notarget, higher ordeattributes of the recipiergcosystem
V. Risks associated with biological invasion

VI.  Risks associated with soegzonomic values

The potential risk in each of these categoniesianaged relocation of albatross to the
Channel Islands is discussed etdil below. Some of thiesk categories are less relevamithis
project but allrisks are evaluated The spreadsheet used to quantiifg evidence for each type of
risk and the strength and confidence of the evidenatached as\ppendix2, and a \sual
summary of the risks is presentedrigure 6. The values shown in Append2were assigned by
Eric VanderWerfbasedon personal knowledge ariscussionsvith biologists knowledgeable
of the Channel Islandandshould be viewed gzreliminary, further discussion of the values is
encouraged, and scores can be modified as warranted.

I. Risks of no managedrelocation action

A. Risk of no action to the targepeciesVERY HIGH. The only risk identified as highr very
highwas the 8k of no action to the target specieaysan and Blackooted albatross
populatiors are predcted to decline sharply over the next several decbhdeasuse oinundation
from sea level rise anidcreasingstorm surge caused by global climate chaigker et al.
2005, Flint et al. 2011, Reynolds et al. 2Q%s) described in detail in the section above on
Background on North Pacific albatross speciém risk to both specieis thus high, the
evidenceof this riskis strongall sourcesf informaion about albatross population trends
concur andthusthe confidence ithe evidence ofhis risk is highEstablishing albatross
colonies in the Channel Islands would not alleviate theatiske but it is recognized asma
important part otheclimatechange mitigatiorstrategy (Flint et al. 2011).
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Another risk of no action is thdtalbatrossattempt tacolonize the Channel Islands
without human facilitation, there is a considerable likelihood that the initial nesting attempts
would be in areawherethey areunlikely to be successfujiven thatmostt he ar chi pel ago
land area has mammalian predatdtsere is also a possibility that prospecting albatross would
select sitesvhere theycould createconflicts with human activities, such asfields, military
training areasor visitor facilities.Proactively steeng albatrosseto placesvheretheyare more
likely be both successful and nproblematicwould be beneficial to albatrosses and people

B. Risk of no action to the recipient ecosyst€@W. There is no risk to the Channel Islands of

not establishing albatross breeding colonies there. This is a species conservation project, not an
ecosystem restoration proje&eabirds can provide valuable ecosystem services, such as nutrient
input fromthe marine environment, but these servicesakeadyprovided by other seabirds

present in the Channel Islands.

Il. Risk to the target of managed relocation action

A. Risk of action to the relocated individualsOW . The risk to albatross eggs or chectturing
translocation is loywand the evidence for this is strong and the confidence is Tigie have
been several previous translocation projects involving albatrosseg eggs and chickas
described above in the section on Seabird Restorationddst The logistics and techniques
required to transport and raise albatrosses haea worked out and are reasonably safe
(Deguchi et al. 2014, VanderWerf et al. 2Q19)social attractiorwere selected as the method of
colony establishmenthe risk toalbatrosses alsaould below, provided the project is
undertakenn a location that is safe for albatross.

B. Risk that the target source population cannot withstand diminished nurhkds. The risk

to the source population from removing individualsregocation is very lowor both species
and the evidence strength and confidence are Highe Laysan Albatross is selectéar
managed relocatigreggswould be collectedor translocatiorfrom a colonyat the U.S. Navy
Pacific Missile Range Facility on Kauai where albatross are a collision hazard to aircraft. All
eggs ardegally removed from the colony every year and placed in foster nests (Young et al.
2014). The source populatios not wantedand tte goal of current Navy management is to
reduce thdird-aircraft strike hazard, in part by reducing the albatpmgsulation size (Andenst
al. 2009. In this context, removal of individuals from the source populaioAMRFis a

benefit, not a risk.

If the Blackfooted Albatross is selected for managed relocation, chicks would be
collected from Midway Atoll National Wildlife Refuge, which supports the largest colony of the
speciedn the world with about28,000 pairsThe number of chicks that would bemoved for
translocation(about 25 per year$ very small compared to the size of colony (<0.1% of the
breedingpopulationsize. Furthermore, eery year hundreds of Bladkoted Albatross nests on
Midway are destroyed by high wavi@eynolds et al. 20)7Eggs and chicks collected during
previous translocatiahave been taken from areas on the atoll that are at highest risk from
inundation and where the nests have a low chance of surviving arfyaagierWerf et al.

2019)
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C. Risk that removing the taeg will negatively impact a key function in the source ecosystem
LOW. As described inl.B., Laysan Albatrosses are already being removed from the source
population at PMRF to reduce humanidlife conflict, so there is no additional risk of removal
thatwould result from managed relocation to the Channel Islands. For-Blatkd Albatross,

the number of chicks that would be removed from the source population is negligible in terms of
ecosystem functiornhe risk of impacting ecosystem function is thus,land the evidence

strength and confidence are high.

D. Risk of causing undesired evolution in the tagpmtcies LOW . This risk category is less

relevant to the case of albatrosses in the Channel Islands. No changes in evolution of Laysan or
Black-footed Albatrosses are expected to odmrause ofmanaged relocation to the Channel
Islands.Both species of albatross aldgaforage in waters of the California Current near the
Channel Islanddt is possible thatlbatrosses that nest in the Channel Islands would experience
different temperature regimes that might select for tolerance of different thermal regimes, but
any sich evolution would be beneficial, and the climate in the Channel Islands is not much
different from that on Guadalupe Island, where they already nest and which shares some
endemic plant species with the Channel Islands.

E. Other risls to thetargetspeciesNone known.
[ll. Risks of action to non-targets in the recipient ecosystem

A. Risk of target transmitting novel disease or gddilODERATE (LOW). There is some risk

that translocated albatross chicks or socially attracted adult allesticossl carry a disease or

parasite to the Channel Islands that is not already présewever, this risk can be reduced

using several techniques that have been employed in previous albatross translocations, as
described in more detail belowhi$ risk was scard a s 1 toaldhwe attantioa to it, but it

can be reduced to Al owod using the prescribed

Some albatrosses on Midway and in the main Hawaiian Islands are known be infected
with avian poxvirus RPoxvirus aviumYoung and VanderWerf 2008,anderWerf and Young
2016) This disease is known to cause decreased survival in some seabirds, and decreased
recruitment in Laysan Albatrosk Hawaii it is transmitted primarily by mosquitoes, but it also
can be transmitted kphysical contact with an infected surface (VanderWerf and Young 2016).

In previous translocations of Bladkoted Albatross chicks from Midway to Guadalupe
Island, Mexico, chicks were tested for avian poxvirus before being transldcaté@gure no
chickswere infected To reduce the ris@f introducingexternalparasiteschicks werdreated
with a liquid insecticide designed specifically to kill external parasites on Bindan Insect
Liguidator, Vetafarm brand This insecticidealsohas been used teduce mortality caused by
pox virus inShy Albatross chicksThalassarche cautaAlderman and Hobday 201@lack-
footed Albatross chicks translocated to Mexico also were tréatadternal parasites using the
antiparasitic medications ivermectin anézquantel, which have proven efficacy against a
broad spectrum of parasitie€luding roundworms and tapeworms, respectively.

If eggs were used for translocatiostead of chicg the risk of introducing a disease or
parasite would bevenlower, becausthe egghellitself serves as a barrier to pathogand
parasitesin previous translocation of Bladkoted Albatross eggs to Mexico, only eggs that
were clean and free of diplant materialand feces on the exterior were selected for
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translocationand the exterior of each egg was wiped with a clean, damp cloth to remove any
small amount of dirt.

If social attraction were used as the method of attempting to establish albatross colonies
in the Channel Islands, the risk of introducing a novel diseapatbogen would be less
relevant, because albatrosses already visit the Channel Islands occasionally and thus there is
already some risk that visiting albatressould introduce a pathogethough social attraction
could cause potential establishmentagiathogen to occur more quickly.

We also note that Channel Islands managers have experience in assessing and managing
risks such as these in wildlife management. The Island Fox recovery efforts included the
establishment of a Fox Health Working Group oltilife veterinarians who helped managers
assess and manage pest and pathogen risks to the target (§pmmies et al. 20107 similar
group could be established to focus on albatrelsded questions and protocols.

B. Risk of competitive interactionegatively affecting abundance or distribution of #argets

LOW. Albatrosses are large birds, and though they are generally not aggressive toward other
birds, there i lowrisk that there could be negative effects on other seabirds that nest on the
surface, such as California Brown Pelicans and Western Gulls.

Laysanand Blackfooted Albatrosses build a nest cup by scraping together soil and
picking small pieces ofvegetatn ar ound t hem. Al batrosses ofter
land, particularly when there is not mueind, and they must get a running startgain enough
lift for takeoff. Albatrosses usually avoid areas with dense, tall vegetation where landing and
taking off is more difficult, but if there are endangereate,or sensitive plants thdtave a
restricted distribution androw low to the groud, there isa lowrisk that albatrossould cause
negative effects by trampling them or using them for nest mat8gabird trampling of
vegetation is an existingsuein the Channel Islandparticularly on Santa Barbara Island, where
recovery ofnative vegetation has been slow because of the high degree of habitat degradation in
the past. ie enédngered Santa Barbara Island {feeever(Dudleya traskiag which is endemic
to SantaBarbara Islandhas a small populaticend damage from nesting BrownliPans is one
of the threats to the speci@e liveforever currentlyoccurs primarily orsteeprocky slopes of
bluffs and canyonsyhich would not be attractive to albatrobsf it presumably was more
widespread in the paB SFWS 1985and restoratioefforts are underwato increase its
populationin other locationsaway from seabird colonies (D. Mazwakicz, NPS, pers. comm)
Albatrosses wouldbe less numerous than pelicans or galideast initially,but the risk from
albatrosses to native plants, especially theflbrever,should be carefully considere8urther
efforts to increase the distribution and abundance of thddikever might be needed to offset
any damage from albatrosses.

C. Risk of consumptiveffects reducing the abundance or distribution of temgets LOW .

This risk is not relevant to establishing albatross in the Channel Isilbdscosgsobtain all

their food at sea, they do nfatrageon land andthey already forage in California waser

D. Risk of driving undesired evolution in nrtargets LOW . Establishment of albatross in the
Channel Islands is not anticipated to cause any changes in the evolution of other species living in
the islands.

E. Other risks of no#target impactsNone known.
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IV. Risks of action to nontarget, higher order attributes of the recipient ecosystem

A. Risk of indirect and negative impacts on ecosystem strudi@/.

It is conceivablethat, if albatrosesare eaten by Bal&agles their presence could
indirectly increase predation on other native species by increasing the eagle pofRtaiginly
two decades ago, Island Fox populations on the Northern Channel Islands underwent a dramatic
decline due to hypgrredation by Golden &fjles whose presence on the islands was supported
by the presence of abundant introduced ungulates (Coonan et al. 2010). Removal of this prey
subsidy via eradication of feral pigs, deerd elk was key to the recovery of the fox populations.
Introduced Wid Turkeys Meleagris gallopavpalso were removed from Santa Cruz Island in
part to remove them as a potenti al attractant
increasing use of the islandds t2016).Theoiskefd ai r s
albatross providing such a subsidy that it would encourage residency and breeding of Golden
Eagleswas scoreds low, because the availability of albatross as prey would be only seasonal,
and the Bald Eagles that have beerstblishedn the island (and which do not regularly
depredate foxes) appear to be a deterrent to Golden Eagle settlement due to agonistic
interactions

The natural colonization of Guadalupe Island by Laysan Albatross in the 1980s and
subsequent growth of the poptida offers a parallel scenario, and no negative ecosystem
impacts havéeen describedn Guadalupe. This risk was therefore scored as low, and the
evidence was scored as moderate.

B. Risk of changing ecosystem functi®@ame as I\A. Same as IV.A
C. Other risls to the recipient ecosystemdone known.
V. Risks associated with biological invasion

A. Risk of invasion within the intended recipient ecosyshéf. This risk is not relevant to the
case of establishing albatross in the Channel Islahdis.attempt is made to establish a breeding
colony on an islandthe goal would be to have the populatwnthe islandncrease in size

B. Risk of invasion beyond the recipient ecosysidd@DERATE. Albatross forage exclusively

in the pelagiecosystem and they use islands exclusively for neatidgrestingso therisk that

they would invade a different ecosystentow. However, it is possible that albatross could
moveto different island$rom the island on which they were released or etitié, and thisan

be regarded as a form of invasion beyond the intended recipient i8linadross alreadiiave
visited someof the Channel Islands, and it is not cleasdtial attraction or translocation would
increase the chance of albatross visitimgrtarget islandsTranslocation would increase the
number of albatrogsvisiting the region, but the translocated individuals would be imprinted on
the target islandand their presence amstcial attraction othe target islandnight decrease the
charce that prospecting albatross visit different islands. Theofishovement beyond the target
islandis difficult to assess and was scored as moderate, with strength of evidence, agreement,
and confidencecoredas low.
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C. Risk of irreversibility of the anaged relocation actiorLOW. The riskof establishing
albatross in the Channel Islands being irreversible is & the evidence for this is strong and
confidence is highAlbatross cannot increase in number rapidécause they do not begin
breeding atil 7-9 years of age and lay only a single egg per ydareover, f a breeding
population of albatrosm the Channel Islandsecame undesirable for some reasiowould be
easy tacaptureandremowe themfrom the islandthough adulalbatrosses might return again
after they are removed if they are sufficiently imprinted on the island. If necessary, it would be
easyto permanentlyremovethemby lethal meansAlbatrosesare easy to locate because of their
large size and surfageestirg habits. They show little fear of people and predators and can be
easily approached and capturdbksting birds in particular will not leave their nest unless
physically removedTheir naivetemakes the vulnerable to predators, including people, as
evidenced by their abundance in Native Amerieaichaeological siteis the Channel lands

and elsewhere in North America, as described in the section abeveh@ologicakvidence.

D. Other risks associated with invasioMODERATE. Because of their largéze and high
wing-loading, albatross often favor flat, open, windy areas because those conditions make it
easier for them to take off and land. Airfisldre often located in areas with these qualfies

the same reasonand there is some risk that altwess will visit and attempt to nest @ifields in

the Channel Islandtaysan Albatross have attempted to nest on the airfield &attiBc

Missile RangeFacility on Kauaisince the 198Qsvhere they posa bird-aircraft collisionhazard
(BASH), and he U.S. Navy has a management program to decrease this risk, which includes
reducing the number of albatross present at the facility (Anders et al. 2009). This risk was scored
as moderate, and the evidence strength and confidence were sdoigdgdbasaus this scenario

has occurred elsewherhis risk would be higher if albatross were released on, or attracted to,
islands that already contain an airfield, and loifvene action was conducteah islands without

an airfield.On the other hand, Lays#ibatross are already visiting San Nicolas, though they

have not been observed on the airfield. Social attraction in areas of San Nicolas where albatross
would not be a hazard could decrease the chance that they visit the drfiekdlands with

military infrastructure, the presence of albatross in training areas could be regarded as a nuisance
that might interfere with training activities.

VI. Risks associated with soci@conomic values

A. Risk to a culturally or economically important specieODERATE . The IslandFox
(Urocyon littoralig is endemic to the Channel Islands and species with high social and
cultural value. It islescended from the Gray F@3. cinereoargenteyof North AmericaThe
origins of the Island Fox are not clear, with various reseamcpointing to archaeological and
biological evidence that indicate a natural colonization, translocation by native Arseacan
combination of bothbutat least thgopulations in the southern @hnel Islands probably were
introduced by Native Americans 2,200 to 3,800 yearg(@gtlins 1991 Rick et al. 2013 Six
subspeciesf Island Foxare recognized, each endemic to one of the Channel Iqiamiabsent
only from Anacapa and Santa Barbai)e subspecies on four of tis&ands (San Miguel, Santa
Rosa, Santa Cruz, and Santa Catalina) were latdéihdangerednder thdederal Endangered
Species Acin 2004 three were delistecand one was downlisted to Threatenad2016 The
Island Foxis thought to havelayed an important role in tloelltureof native Channel Islanders,
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who may have kept it as a sedomesticated pet, arfdxesstill are regarded as a culturally
valuable species.

Albatrossesare naive and vulnerable to ground predsatand the Island Fox likely would
be a threat to albatrosggs and chickand possibly breeding adutisat did not flee from the
nest If albatroseswere translocated to an island with an Island Fox population, it would be
necessary to build a predatoiclusion fence to protect albatrosses from foxes. Predator
exclusion fenceare generally effectivéé well sited and built according to specificatiosit
there could be occasional breaches of the fence caused by erosion or (gckfadj et al.

2013) and foxes might be able to dig under a feshepending on the substrateis also possible
that some albatrosses would settle outside the fence, where they would be vulndcdae

Any of these scenarios couttleatea controvesial situationin which the welfare of albatrosses
must be weighed against the welfare of foxes, with potentially strong opinions on both sides.

B. Risk to a valued ecosystem servid@ene known.
C. Other risk associated with soeeonomic valuesNone known.
Ecological Risk Summary

Based orananalysis using the framework provided by Kara§dson et al. (2029), the
risks associated with attempting to establish albatross breedingesolarthe Channel Islands
aregenerally low. Tie only high or ery high riskis to the target species (albatross) if no action
Is taken(Figure6, Appendix2). There werdour potential risls rated as moderate the
ecosystempther nativespecies, and land usesthe Channel Islands

1 [1I.A. There is some risk that translocated albatross chicks or socially attracted adult
albatross could carry a disease or parasite to the Channel Islands that is not already
present This risk can be mitigated tolargedegreeusing techniques employed in
previous albatross translocation so that the risk would be low

1 V.B. Albatross could move frorthe island on which they were released or attracted to
different islands where they are not wantadd this can be regarded as a form of
invasion beyond the inteed recipient ecosysterHowever, Laysamlbatross already
have visitedsomeof the Channel Islands, and it is not clear if social attraction or
translocation would increase decreaséhe chance of albatross visiting ntarget
islands.

1 V.D. Albatrosses i@ sometimes attracted to airfields because of their flat terrain and
favorable wind conditions, and there is some risk that albatross will visit and attempt to
nest on airfields in the Channel Islandsere they could pose a collision hazard with
aircratt.

1 VILA.If albatrosses were translocated to an island with an Island Fox population, it
would be necessary to build a predator exclusion fence to protect albatrosses from foxes.
If foxes were able to dig under the fence or there was fence break causesibg or
rockfall, or if albatrosses settle outside the fence, it could create a situation in which the
welfare of albatrosses must be weighed against the welfare of foxes.
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Figure 6. Visual summary of potential ecological risks of managed relocatiafbatrosses to
the Channel Islands. From KaragDlson et al. 2021a. Values used to produce this summary are
shown in Appendi2. Row numbers refer to rows in the spreadsheet in Appehdix

Risk
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Risk of: B D E
Row 13
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Row 20 Row 22 Row 24 Row 26

II. Action to the
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[11. Action to non Row 34 Row 35 Row 36 Row 38
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recipient ecosysten
V. Spread and Row 55 Row 56 Row 58 Row 60
invasion
VI. Adverse socie | ROW 67 Row 68 Row 70
economic values

Risk Confidence

Low [] High [l
Moderate [ ]

High [ Moderate

g
Very High [l Low []
TIMELINE

There are several advantages to undertaking this action\&&iting could increase the
difficulty and cost of the project andecrease its value.
1 Laysan and Blackooted Albatrosses currently aieatively common and widespread,
and collecting eggs or chicks for translocatiomrently iseasy.Their populations are
expected to declindhoweveras breedingcoloniesin Hawaiibecome inundated
Collecting chicks in particular will become more difficult over time because many nests
will be destroyed by waves before the eggs hdfchither species becomisted under
the ESA additional permits and consultationsuleh be requirecandthatwould addto
theregulatory requirementand cost of the projecThe Blackfooted Albatross was
petitioned for listingunder the ESAnce before.
1 Laysan Albatrosssare already visiting the Channel Islands and this visitation can be
expected to increases the caliny on Guadalupe Island grows and albatross are displaced

44



from inundated colonies in Hawailihey may begin attempting to breed on one or more
of theChannel Islandsand they may choose a location that is not safe for them or where
they might be considedea nuisance. Creating a colony in a safe, desirable location
proactively could attract visiting albatresto the site, avoithg potential conflictand
harm to the specieH this project is implemented aftaibatross have already begun
nesting elsewhe in the Channel Islands, the managed colony would have to compete for
recruits with the naturally established colony.

9 Establishing an albatross colony is a ldegm process. Laysan and Bladoted
Albatrosses begin breedinghenthey are about-8 yeas old (VanderWerfand Young
2016), and they lay only a single egg per yedhatross populations grow slowly and i
will take decades to establish an albatross breeding colony in the Channel IBtands.
example Laysan Albatrosgolonized Guadalupe in 1983 (GaReynoso and Figuerea
Carranza 1996), and this cologsewto 193 pairs in 2000 (Pitman et al. 2004), at an
average rate of 10% per year from 2003 to 2013 to 646 pairs (Henry 2011, Hernandez
Montoya et al. 2014)pndto 1279 pairs in 2019 (Hernand&fontoya et al. 2019).
Figure 7 shows the growth rate of the Laysan Albatross colony at Punta Sur on the main
island of Guadalupe (not including the offshore islets).
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Figure7. Growth of theLaysan Albatrossolonyon Guadal pe 6 s main i sl and fro

2013.Taken from Figure 3 oflernandeaMontoyaet al. (2014).
CONCLUSIONS

1. WHY is there a need to undertake managed relocation of North Pacific albatrosses?
a. Laysan and Blackooted Albatrosses are threatened by climate ochangl their
populations are expected to decline severely in the next several dasades
breeding colonies on lolying islandsin Hawaiiare inundated
b. The USFWS recommended in 2011 that additiafizdtrosdreeding colonies be
created on higher islandSuch efforts are underway in Hawaii and Mexico but
have not begun in California.
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2. WHERE is the best location to attempt establishing an albatross colony in the Channel
Islands?

a. A preliminary assessment of each of the Channel Islasithg 16 criteria
indicated thatSanta Barbaraand San Nicolasoffered the best opportunities.

3. HOW could establishment of albatross colonies in the Channel Islands be accomplished
most effectively?

a. Social attraction has a low probability of resulting irs&blishment ofan
albatross colony in the Channel Islands because few albatrosses come close to the
islands, buit would be easy and inexpensive to implement, dnedchancef
successmay increase over time as the number of visit@tigatrossncreases.

Social attradgon of Laysan Albatross would have the greatest chance of success
on San Nicolas, where they have already visited

b. Translocation could be used effectively with either Laysan or Biaokted
Albatrossand has a high chance of succé&® techniques for treslocating and
raising albatrosses are well established and have been used successfully with both
speciegoreviously

4. WHEN would it be most advantageous to attempt establishing an albatross colony in the
Channel Islands?

a. This project would beasier tdmplementbefore the albatross species decline.
Large declines are expected in Laysan and Blaoked Albatross populations as
a result of climate change, but the rate of decline is difficult to predict because of
uncertainties in the rate and extent of lseal rise. However, significant portions
of the predicted declines can be expected to occur in the next several ddcades.
either species were listed as endangered under the ESA, additional permits and
consutation would be requiredvhich could mcreasehe cost of the projecand
require more time to complete regulatory requirements

b. Collecting eggs or chicks for translocation will become more difficuttuaient
colonieson low islandsare inundate@nd there are fewer nests to choose from
Although the number of nests currently is large, obtaining chicks of the right age
for translocation limits the number that are suitable and narrows the window when
the project can be implemented.

c. The frequency of observations of all three albatross species in@aifwvaters is
increasing and can be expected to continue increasing. It is possible that Laysan
Albatross may naturally colonize one or more of the Channel Islands and they
may choose a location that is not safe for them or where they might be considered
a nuisance. Creating a colony in a safe, desirable location proactively could attract
visiting albatrosses to the site, avoiding potential conflict and harm to the species.

5. IF it is appropriate to establish albatrosses breeding colonies in the Chasame$ &b
mentioned in the Introduction, this report does not attempt to reach a conclusioif about
efforts should be made to establish an albatross breeding colony in the Channel Islands;
that decision is the purview of the island managers, but the fialjpgonclusions are
relevant to making that decision.

a. Failing to undertake this project would eliminate one of few management actions
available to help mitigate the effects of huntaused climate change on north
Pacific albatross species.
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b. LaysanBlack-footed, and Shottailed Albatrosses are native to this regitre
California Current is part of the natural foraging rangey commonlyfeed in
deeper water outside the continental shelf and occasionallghvaiower water
aroundthe Channeldlandsand the islands themselvé&stablishing a breeding
colony would change the way in which albatross use the region, but it would not
be an introduction.

c. Archaeological evidencgemonstratethat albatrosses occurred historically in the
Channel Island, and that they were hunted disproportionately compared to other
seabirds. It is possible that predation by humans and predators introduced by
humansextirpated anyreviously existingoreeding colonies @revented
albatrosses from establishing breedaadpnies in the Channel Islands.

d. Establishing albatross breeding colonies in the Channel Islands could help to
restore Native American cultural connections to the species.

e. The risks associated with managed relocation of albatross to the Channel Islands
are generally low. There are a few moderate risks, some of which can be at least
partially alleviated. Some of the risks are already occurring because the Laysan
Albatross is already visiting the islands astablishing a breeding colonyight
not substandlly alter the existing risk levels

In closing, weoffer the following additionatonsiderations andbservations.
Conservation of wid€anging species, especially in an era of global chaofgen requires
coordination and collaboration across jurismics and scaleg\n extensive network of land
managers, agencies, NG@sd academic scientists have been actiagvancing initiatives to
proactively address climaexacerbated risks the three North Pacific albatross speclesieed,
these collabative actionshave proven very successfhighlighting the strength of the existing
partneship capacity andlemonstratinghat albatrosses respond well to these actibns.
managers of the Gébrnia Channel Islandwere todecide to proceed with planning and
implementation in this arena, thesould be able tdeveragethat weltestablished network of
expertiseand experiencéAnd their exgagement in this Pacifiwide initiative would not only
strengthen and expand this cbitaative network, it also would create another demonstration of
thepower of partnerships faising to theunprecedented conservaticmallenges obur day.
Efforts at albatross conservation have extended across international boundaries to Mexico and
havedemonstrated the capacity to collaboritiectively even during difficult timesParallel
efforts at albatross conservation in the Channel Islands and Guadalupe Island would further
solidify their status as sister par&sdbuild on previous collaboratis on seabird and habitat
restoration

Managers of the California Channel Islartttshave experience with conservation
translocations, havingccomplishedseveralhigh-profile reintroductionsincluding Bald Eagles
(Newsome et al. 201@nd Sea OttergRathbun et al. 20Q@Couffer 2017. Notably, these
projectshaduncertainties andecognized riskgrior to implementation including risks of
failure and risk¢o nontargetspecies but managers neverthelesgde the decision faroceed
using an experimental rubric (Morrison et al. 20T4)day thosesuccessfuprojects are held up
as examples of inspiring conservation leadersinig provide an evidendssed structure for
approaching albatross translocatidhe success of thesgperimental conservation
interventions has led to visitor benefits for Channel Islands National Palk Eagle nest
caneralivestreams are now a popular elementr@Channel Islands National Park public
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engagement and interpretation program. Sightamgsnow common across the Channel Islands
and are recognized for enhancing the visitor experiehlbatross could be the focus of similar
public attentionEspecially becausalbatross areuchcharismatic speciesheir translocation in
the Channel Islads would offer similar opportunities for public educataomd interpretation
aboutthe natural and cultural history of the islands, conservation, and climate change
At this juncture, thenextquestionto addresss whether managers would like to comtiu
further planning and analysis. If it is decided that the Channel Islands should be a focus of
albatrossreeding colony establishment, thextquestiors would be:1) whichspecieto work
with (Laysan or BlacKooted); 2) whichisland to work on; and Bwhento act.Our strong
recommendation would be to implemehis projectsooner rather than latdédue in large part to
the birdsd bi ol gustgining and tolaudlldatrosdiraedingcolanywsll ¢akef
time, probably decade&or that ctony to best serve its needed conservation purpose, it needs to
be meaningfully contributing to the broader population and species vidiglityethe existing
breeding coloniefurtherdegrade in habitat qualiivicDonaldMaddenet al. 2A.1; Bakker et al
2017). As we discussed throughout this document, thelyavg breeding colonies are highly
vulnerable: sea level rise is accelerating and catastrophic events like tsunamis can occur at any
time.
As we have presented here, establishingtedba breeding colonies on the California
Channel Islands would be both important for the viability of the focal spasdzchnically
feasible to implemeniNext steg in the exploration of this concept in the Channel Islands would
include:
1 Assess marger interest in undertaking further consideration of this initiative on their
island holdings; identify lead personnel for further planning.
1 Identify theplanning, environmental review, and permitting process requirements, which
may differ based on the fatisland identify agency lead(s) for compliance processes
1 Conduct islanespecific planning, includingonsiderations related signment with
mission, mandates, goa#nd priorities of the focal island manager.

As discussed above, an extensive network of collaborators in albatross consériratioting
Pacific Rim Conservation stands ready to assist in these efforts.
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Appendix 1. Distribution maps of Laysan and Bldokted Albatrosssoff westen North
Americabased ombservationgrom NOAA research cruise$rom Leirness et al. (2021for

Black-footed Albatross, separate maps were created for Spring, Summer, Fall, and Winter. For
Laysan Albatross,hiere were enough observations to cread@sonly for Spring and Winter
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