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Incident Background & Damage Assessment

In March of 1999 oil, tar, and oiled birds came ashore along the coast of Oregon and Washington from
an unknown source that was never identified, and the incident was referred to as the Mystery Spill. A
total of 272 seabirds of 17 species were recovered from this event, with Rhinoceros Auklets (Cerorhinca
monocerata) comprising approximately 39% of all carcasses. The Injury Assessment (Szumski 2019)
included a bird mortality model that estimated that more than 3,217 birds (range = 3,049-3,385) were
killed by the spill, with birds in the family Alcidae (puffins, auklets, murres, and murrelets) composing
approximately 76% of the estimated losses. Rather than developing recovery objectives for each species
impacted, the losses (and, ultimately, restoration objectives) were placed in four species-groups based
on life history or feeding strategy. We estimate that our proposed restoration activities will produce all
the targeted (n = 810) nests for the Alcid group, including for two of the impacted species [Tufted Puffin
(Fratercula cirrhata) and Rhinoceros Auklet].

Why Destruction Island?

e Destruction Island, Washington is adjacent to the spill area and is the nesting site for two of the
auklet species injured by the spill, Rhinoceros Auklet and Tufted Puffin.

e Winter movement patterns indicate that the spill occurred in the core wintering area for
Destruction Island’s Rhinoceros Auklets (Hipfner et al. 2020).

e Destruction Island is the largest Rhinoceros Auklet colony along the Washington/Oregon coast
(in the U.S., only Protection Island in the Salish Sea has a larger breeding colony; Pearson et al.
2013).

e Research suggests that unlike other Rhinoceros Auklet colonies in Washington, the Destruction
breeding population has declined by 60% since 1975, with this reduction coinciding with the
introduction of European Rabbits (Oryctolagus cuniculus) by lighthouse keepers in the late
1960s or early 1970s (Pearson et al. 2013).

e Approximately 25 pairs of Tufted Puffins currently nest on Destruction Island (Pearson and
Hodum, unpublished).

e Removing European Rabbits from Destruction Island is a high-priority action identified in the
Washington State recovery plan for the Tufted Puffin (Hanson et al. 2019).

Why are European Rabbits a problem?

e FErosion and vegetation modification. — Introduced European Rabbits alter seabird habitat by
their direct effects on vegetation cover and by accelerating and/or causing erosion (Figure 1;
Copson and Whinam 1998, Bergstrom et al. 2006, Scott et al. 2007, Lees and Bell 2008). On
Destruction Island, we have observed dramatic increases in erosion and loss of nesting habitat
due to (1) rabbit grazing and (2) the replacement of native perennial grasses that hold the soil
year-round by annual non-native grasses that have relatively poor root development and do not
hold soil during extreme winter storm events (Figure 2).



Burrowing. — European Rabbits are well known for digging networks of burrows, called warrens.
Their burrowing causes direct behavioral interference by competing with burrowing seabirds for

slopes with a Rhinoceros Auklet burrow in the
background.

space, especially in areas with deeper soils (Imber
et al. 2000, Bried et al. 2009). Such activity leads
to lower seabird burrow-nesting densities
(Brodier et al. 2011).

e Predation. — Beyond direct impacts such as
competition and erosion, rabbits may also
contribute to indirect effects, including the hyper-
predation process. This process can arise when a
prey species well adapted to high predation
pressure, like the European Rabbit, is introduced
to anisland, thereby resulting in an increase in
predator populations and, in turn, elevated
predator densities and the extinction of endemic
prey species (Smith and Quin 1996, Courchamp et
al. 2000 but see Brodier et al. 2011). In the
California Channel Islands, the introduction of a
prey species has led to “wholesale restructuring
of an island food web” (Roemer et al. 2002).
Locally, on the San Juan Islands in Washington,
European Rabbits have become the second most
important food source for Bald Eagles (Haliaeetus
leucocephalus; Knight et al. 1990), and Great
Horned Owls (Bubo virginianus) have become
locally dependent on this prey species (Stevens
and Weisbrod 1979). Regionally, Bald Eagle
populations have increased considerably on
coastal islands, with measurable negative effects

on seabird populations (Parris et al., 2001, Hayward et al. 2010, Hipfner et al. 2012). In addition
to direct predation effects, eagles indirectly influence seabird behavior, energetics, and
potentially reproductive success. When eagles are present on the colony, approaching Tufted
Puffins modify their fly-by behavior to minimize the risk posed by eagles by avoiding landing on
the colony, and they switch to lower-risk behaviors such as departing from rather than
approaching the colony (Hipfner et al. 2012). Recent research on the ‘ecology of fear’ has
examined the total impact of predators on prey populations. The simple presence of predators
such as eagles can have negative effects on the fecundity and survival of potential prey such as

seabirds (Zanette and Clinchy 2019).

Proposed Actions

Eradicate the non-native, invasive European Rabbits from the island (see Island Conservation

Feasibility Assessment).



Restore burrow nesting habitat by planting native vegetation in areas that are actively eroding
due to rabbit grazing and where non-native annual grasses have become established (see
Ecostudies Institute restoration plan).
Establish 250 Rhinoceros Auklet burrows using an auger to create tunnels in restored habitat.
Establish 10 artificial Tufted Puffin burrows in the active breeding colony where habitat
alteration by rabbits is most pronounced.
Conduct monitoring needed to:
o Determine when the restored slopes are stable and therefore suitable for establishing
new rhinoceros auklet burrows.
o Determine if the out-planted plugs and seeded plants established or if additional
planting is needed.
o Determine if efforts to lure puffins to the recovery areas was successful and, if not, we
will attempt the activities on another location on the island.
o Did we meet our proposed nest recovery objectives for Alcids?
= Assess use of both artificial burrows (Tufted Puffins) and created tunnels
(Rhinoceros Auklets).
= Assess change in rhinoceros auklet burrow density post-eradication.

Calculating the benefits

On recently sloughed/eroded slopes, we will be plant perennial grasses (Figure 2, left), which
will stabilize soils and provide auklets with cover from predators. Once stabilized, we propose to
auger tunnels into the slope to facilitate colonization.

Slopes that are sparsely vegetated provide no cover from potential predators and currently have
very low burrow densities (very high observed predation rates based on piles of auklet feathers
observed). Those slopes will be planted with perennial grasses (Figure 2, right). Leschner (1976)
measured burrow densities of 0.8 burrows/m? in the 1970s and we more recently measured
densities of approximately 0.2 burrows/m? (Pearson et al. 2013), suggesting considerable room
for increased density. We conservatively predict that burrow density will increase to at least 0.5
burrows/m? once the grassland habitats have been restored.

Burrow collapse is not uncommon on Destruction Island. On our permanently marked plots with
tagged burrows, we have observed burrow loss in areas where the vegetation has been altered
by rabbits and is now dominated by shallow-rooted annual grasses. On these same plots, we are
not seeing new burrow establishment, indicating a net loss of burrows on the island. In a study
of Wedge-tailed Shearwaters (Ardenna pacifica), burrow entrances overlain with shallow-
rooted, annual plants were more than twice as likely to collapse as those beneath deeper
rooting perennial plants (Bancroft et al. 2005). Consequently, we would expect burrow
persistence to increase substantially once the rabbit grazing has stopped and native perennial
plants have been established. If we assume a conservative burrow collapse rate of 7% per year
—the rate estimated by Leschner (1976) in the 1970s - and that at least half of that rate is
attributable to rabbit habitat modification, we estimate that removing the rabbits and
establishing perennial vegetation will protect the integrity of approximately 236 burrows per
year for as long as the vegetation remains stable and holds the soil and we see no reason based
on observation on nearby islands that this benefit cannot go on for many decades.



Table 1. Estimated number of Rhinoceros Auklet burrows (nest sites) created because of proposed restoration
activities.

Restoration Site | Area (m?)! | Burrows present? | Site potential® | Net increase®*
Little Knoll 325 83 132 49
Main colony North 728 185 297 112
Main colony South 260 25 106 81
SW slope North 184 5 75 70
SW slope South 100 10 41 31
SW slope West 180 46 73 27
East of Trestle 1 120 0 49 49
East of Trestle 2 75 0 31 31

Total 450

! Area of restoration site measured on the ground

?measured area x the density observed on monitoring plots within the restoration areas or actual counts when less than 46 burrows on the site.
3Assume that the site has the potential to have a density of 0.41m? (or 10 burrows per 2.5 m radius plot). This density is a fraction of the
average density that Leschner (1976) observed in these areas.

4Site potential minus the burrows currently present on the restoration site. This is the predicted net increase in burrows because of the
restoration.

Figure 2. Left image is of the site “East of the Trestle 1” in Table 1 above where we had a “permanent” monitoring
plot on the upper slope. The slope has failed due to rabbit grazing and all the burrows below the upper rim were
lost. On this site, we propose to stabilize the soil with perennial native grasses after rabbit removal and auger
tunnels into the slope once it is stabilized to promote the use by Rhinoceros Auklets. The right image portrays the
last remaining hummaock of perennial grasses holding soil in the SW Slope area. This image illustrates the amount
of soil that has been lost due to erosion, the strong soil holding network of perennial grass roots, and the fragile
nature of the remaining habitat dominated by non-native annual grasses that will be restored to native perennial
grasses.

e Use of playbacks in combination with artificial burrows has been successful in restoring small
colonies Atlantic Puffins (e.g., Kress and Nettleship 1988). We propose to use playbacks and
decoys in the early spring to lure puffins to areas of the island that they are currently not using.



e Bald Eagle impacts on Rhinoceros Auklets are substantial (DeGange and Nelson 1982, Hayward
et al. 2010, Hipfner et al. 2012). About 130 km from Destruction Island, eagles prey frequently
on Rhinoceros Auklets (Hayward et al. 2010).

Table 2. Additional number of Rhinoceros Auklet burrows created because of soil stabilization, and reduced
predator pressure because of the removal of a prey subsidy (the rabbit population) on the Island.

Management outcome Burrows
Reduction in burrow loss?! 284
Reduced eagle predation? 79

Total 363

10n permanent plots with tagged burrows, we are observing no new burrows created and only lost burrows. Using the loss rate observed by
Leschner (1976) (7%) and the total number of burrows estimated on the island by Pearson et al. (2013) (n = 6489) and our current estimated
burrow loss rate (20%), we estimate that the Island is losing 473 additional burrows annually today to erosion and other causes than occurred
in the late 1970s. If we assume that removing the cause of erosion (rabbit grazing) reduces this loss-rate by 60%, we predict that 284 nests will
be saved annually.

2Results from Hayward et al. (2010) suggest that the loss of Rhinoceros Auklets is about 79 birds per pair per year. We are assuming the
reduction of at least 2 eagles from the island after rabbit removal due to reduced prey.

Table 3. Number of nests and percent of oil spill losses restored by species group resulting from proposed
activities.

Species Number of nests % losses recovered
Alcids 823 102
Rhinoceros Auklet! 813
Tufted Puffin? 10

YIncludes burrows created from restoration activities (Table 1) plus additional burrows created because of soil stabilization and reduced
predator pressure (Table 2).
2All artificial burrows

Why do we believe the project will be successful?

e Reductions in the number of Rhinoceros Auklet nests (60% loss) coincided with the introduction
of rabbits to the island, suggesting that the removal of rabbits has a strong potential to increase
their populations by restoring degraded habitat and reducing the loss of additional habitat
through rabbit-induced rapid erosion.

o The loss of the rabbits from the island may ease predation pressure on nesting seabirds. We
predict that the removal of rabbits will reduce populations of rabbit predators (eagles and owls)
that also opportunistically capture auklets, gulls, and other seabirds.

e We have previously tested whether or not Rhinoceros Auklets will respond to artificial burrows
on Protection Island and found that 50% of installed burrows were occupied in the first potential
breeding season, with their occupancy increasing gradually over the next several years until it
approached occupancy rates of natural burrows (Pearson et al. unpublished). We anticipate a
similar response by auklets to burrows we create by augering holes into newly restored habitat.



e There has been considerable success in re-
establishing populations of Atlantic Puffins,
including the use of artificial or modified sod
structures (Kress and Nettleship 1988), and we
predict that Tufted Puffins will use the artificial
burrows. The fact that Rhinoceros Auklets (a
puffin) readily use the artificial burrows that we
built and installed on Protection Island gives us
hope that Tufted Puffins will also use them.

e In other European Rabbit removal projects,
researchers have found that vegetation is likely to
recover rapidly (Copson and Whinam 1998,
Bergstrom et al. 2006) and that burrow-nesting
seabird density increases markedly after removal
(Hodum 2007, Brodier et al. 2011).

Adaptive Monitoring to Increase Probability of
Success

The primary focus of our monitoring efforts will
allow us to adapt our management strategy to
Figure 3. Example of intact native plant community increase the probability of success. For example,
dominated by perennial grasses on nearby our goal is to stabilize eroding habitat by
Alexander Island where we see no evidence of . . . .
) ) establishing native vegetation and, in turn,
erosion. We intend to use Alexander I. as our . . .
. . o establish additional burrows on stabilized slopes.
reference site for restoration activities in grass- ) )
dominated habitats. This requires that seeds and planted plugs
successfully establish and hold the soil prior to
creating additional burrows. Monitoring is therefore needed to determine if plantings were successful
and, if so, to what degree. This information is critical for determining if more planting is needed and to
what extent. It also helps us determine when slopes are ready for establishing burrows.

Another example of adaptive monitoring is determining if puffins are attracted by the playbacks, decoys,
and artificial burrows and ultimately nest in the artificial burrows provided. If we find that we don’t
attract birds to a specific location, we may try another suitable location on the island to see if we can be
more successful.

Finally, we have an unusual opportunity to assess the effects of this management action because of
ongoing long-term monitoring being conducted on Destruction Island by wildlife agencies and academic
partners. This monitoring has generated data series that can be used as baselines against which post-
removal seabird and native vegetation responses can be compared. Many restoration projects lack
post-treatment monitoring, and consequently, we do not know if the activities achieved project
objectives. In addition, a critical review of restoration work provides an opportunity to refine methods
and techniques and, ultimately, inform and improve the success of future projects. We propose to take
advantage of available long-term population assessments to measure any observed benefits and



ultimately produce a scientific manuscript focused on lessons learned to help inform future restoration
activities and ultimately improve their effectiveness.
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