
A1:  The impacts to invertebrates has been adequately described  (p. 66) for various
species.  Invertebrates do not have a Vitamin K dependent blood clotting system and
therefore are not believed to be negatively impacted by the anticoagulant
rodenticides.

Landbirds:  The risk analysis for landbirds evaluated the potential for primary and
secondary exposure (p. 69).  The risk analysis grouped landbirds primarily by
foraging strategy which is the primary risk evaluation tool as it determines risk of
primary or secondary hazards.  Included was a summary of studies completed that
documented no landbirds were interested in placebo bait pellets presented.  There are
no landbirds endemic to Anacapa Island, however, there are endemic subspecies that
exist on Anacapa and the other much larger and diverse Park islands (San Miguel,
Santa Rosa, and Santa Cruz Islands) and the other Channel Islands (Diamond and
Jones 1980, Johnson 1972).  Of the eight endemic avifauna found on Anacapa, all are
also found on at least one or all of the  Channel Islands.  Adequate mitigation, such
as timing of operation, color of bait pellets, size of bait pellets and formulation of bait
pellets will be adopted to minimize risk of rodenticide exposure.

A2:  All acute toxicity data is presented in the EIS.  No toxicity data exists for many
species found on Anacapa Island.  For risk evaluation, it is common practice by the
US EPA to utilize data from species representative of specific groups eg., Passerines,
upland gamebird, and waterfowl.  It is impossible to predict the response of any
species to a pesticide without data from that species.  It is logistically and financially
infeasible to collect laboratory toxicology data on every individual species.  The data
presented allows an evaluation of the relative risks.  Wherever possible, we utilized
statistical data from the literature that more accurately estimated the acute toxicity of
the rodenticides to birds.  The data presented then allows for inferences to be drawn
about the relative risks and response that could be expected.

A3: The AIRP focuses on  restoring seabird nesting habitat.  The benefits extend not
only to seabirds, but also to landbirds, the Deer Mouse, invertebrates (terrestrial and
marine), and plants through relief from predation pressure from rats.  Rats on
Anacapa Island have altered the ecosystem and are responsible for extirpating
seabirds and other species from the island (eg. the 20 year absence of the Deer
Mouse from East Anacapa Island).  Worldwide, introduced rats appear to be
responsible for about 50% of all bird and reptile extinctions.  Anacapa Island may be
a “sink” to many species because of the presence of rats.  Some species are likely
kept at a chronically low level, presenting a risk of susceptibility to environmental
changes.  The removal of rats will greatly benefit these groups of species.  There are
no endemic species, except for the Deer Mouse, on Anacapa Island that are at risk of
rodenticide exposure.  All impacted species will likely recover to pre-eradication
levels or  greater.  For those species that are being heavily impacted by rats (seabirds,
landbirds, invertebrates), their numbers will increase rapidly post eradication, and
likely will exceed the pre-eradication levels.      (continued next page)
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A3 continued: The susceptibility to the rodenticide, followed by a recovery to levels
higher than measured pre-eradication has been documented in New Zealand and
elsewhere after rat eradication.  The benefit of the eradication clearly outweighs the
risk of rodenticide exposure.

A4: A discussion of persistence requires an analysis of the temporal and spatial
availability of the rodenticide.  The temporal availability of the rodenticides has been
discussed on pages 61 and 64.  The spatial availability of the rodenticide is only
relevant if it is available to be consumed/absorbed by a biological organism
susceptible to the chemical.  Any residual bait that is not degraded due to rainfall, or
heavy moisture will be susceptible to microbial degradation.  There are no toxic
metabolites.  The rodenticide itself will bind strongly to organic matter in the soil
where microbial degradation will expedite the detoxification process reducing the
rodenticide to its base components of carbon dioxide and water.  The binding to soil
will lock the rodenticide, making it biologically unavailable to birds and mice.  In the
very extreme case of bait entering and residing unconsumed in a dry location on the
island, the bait will still be susceptible to microbial degradation.  There will not be
any bait available in dry locations to be of biological significance to any population.
These dry habitats, such as caves, are also good habitat for rat and mouse burrows
and any bait found in these areas will likely be the first pellets to be consumed.

A5:  The analysis focussed on primary and secondary poisoning.  Tertiary poisoning is
possible; however, very little study has been reported in the scientific literature.  Studies
have documented that invertebrates consuming the bait will test positive for the
rodenticide so long as the bait is present in the gut of the organism.  No rodenticide
residue will likely be bound within invertebrates once the bait is excreted, thus,
presenting a very low risk of moving the rodenticide into the food chain over the long
term.  The rodenticides appear to not persist in invertebrate tissue(Pain et al. 2000).

A6:  The known ecotoxicology data for herpetofauna was presented in the EIS (pg. 67).
There are plans to monitor the herpetofauna population to evaluate the potential
toxicological effects.  Although there may be some impacts to herpetofauna, there is
evidence to suggest that removal of rats will cause increase in the herp population to
levels higher than pre-eradication (Merton 1987).  Rats are known to prey on the
herpetofauna of Anacapa Island and the population may be chronically suppressed
because of the rats.  In other words, it is expected that the herpetofauna population will
rebound and increase to levels higher than currently found on Anacapa Island.

(Continued next page)
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A7:  Rats prey on the Anacapa Deer Mouse and were believed to be responsible for the 20 year extirpation of the Deer Mouse from East Anacapa Island.  Rats preyed on and out
competed the mice for resources on the island.  The bait, formulated for rodents, will be highly palatable to both the rats and mice.  Rats will be competitively dominant for the resource.
Sowing rates have been optimized such that very little if any bait will be remaining after application and once rats and mice have removed the bait.

A8:  Although pelicans may be roosting on the island during the non-breeding season, it is anticipated that the pelicans may temporarily use alternate roost sites on other islands
during the period of helicopter activity.  There will be no direct effect of the rodenticide bait on the pelicans since they are fish eaters.  There is no likelihood that they will ingest
any bait directly, or secondarily from contaminated prey.  The bait will be in a pellet form and is not expected to adhere to bird feet or feathers, therefore, it is unlikely that pelicans
will inadvertently ingest the pellets during preening activities. Pelicans are not scavengers and will not eat dead and poisoned rodents.  (It is expected that most (87-100%) of
rodents will die underground after consuming the bait.)  Pelican prey species are schooling fish such as anchovies and sardines, species which will not come into contact with the
bait.

A9:  The reasons  for the methodology have been outlined in Chapter Two.  The reasons for not pursuing placement of bait stations across the whole island are described on page
26.

The hand placement of baits from above and below, alone would not accomplish the purpose and need.  Hand distribution of bait would not meet the basic requirement that  bait be
delivered in every rat’s territory.  Personnel would be required to stand precipitously close to the edge of the cliff.  The cliff edges are extremely unstable and present a significant
hazard to personnel.  Daily orientation visits for visitors to Anacapa include a discussion of the necessity of avoidance of cliff edges because of the danger.  Similarly, all cliff
faces are not accessible.  The cliffs rise 60 m to almost 300 m on West Island.  There is no guarantee that by hand baiting, enough bait could be placed in high enough
concentration on the cliff side to meet the purpose and need.

A10:  Rats do exist on the offshore rocks (G. Howald, pers. obs.).  The offshore rocks are close enough to the Anacapa Islands that rats could easily swim the distance to the
island.  Thus, if the offshore rocks are not treated, there would be an unacceptably high risk of rats re-invading the island negating the investment in eradicating the rats.

Al1:Aerial application of rodenticides for rodent control to protect endemic and native birds is a tool being pursued in Hawaii.  Island rat eradications using the aerial broadcast of
rodenticides have been carried out over many islands including in New Zealand and elsewhere in the world.  The aerial broadcast of pesticides is common on agricultural lands on
the mainland in Southern California.  The preferred aerial applicator is an experienced agricultural aerial pesticide applicator, certified by the State of California.

A12:  The reason for not pursuing bait stations on Anacapa Island has been outlined on page 26.  The relative risk of non-target exposure to the rodenticides would be less with
bait stations, however, it is technologically infeasible to place bait stations on the cliffsides.  Baiting the cliffsides is necessary to meet the purpose and need of the project.

A13:  In May 2000, studies were initiated to evaluate if rats would cross the channel between East and Middle Island.  Rats from Middle and East Island were live trapped, fitted
with a radio collar, and released in the channel, on the opposite island from which they were captured.  After 3 months, no rat has been detected to cross the channel.  Nonetheless,
we recognize that rats re-invading East Island is a possibility.  Re-invasion prevention is outlined in response D3.

A14:   The Park fully understands the ecological implications of introductions of non-native plants and animals to Park islands.  It is further understood that eradication should not
be pursued without a prevention program in place to keep re-introductions from occurring.   The Park is committed to fully implementing all aspects of the prevention plan (as
described on pages 17) prior to the completion of rat eradication on Anacapa Island.  Many aspects of the prevention plan, including public education and rodent proofing the
Park’s departure points will be implemented prior to Fall, 2001.

A15:  The purpose and need require that rats be eradicated from Anacapa Island.  The preferred alternative offers the highest probability of successfully meeting the stated
objective.  The use of a lesser toxic compound would result in a lower probability of achieving eradication.  These lesser toxic compounds are valuable for control purposes, where
they could be used chronically.  However, control would require long term use of the rodenticides, which could result in greater impacts to non-target species than if the preferred
action were adopted in the first place.  This project is proposing a one time use of the rodenticide, and would not require re-treating.  There will be no long term deleterious effects
from the use of the rodenticide.  Many species impacted by the rodenticide will rebound to pre-eradication levels and in some cases, exceed the levels found before eradication due
to release from rat predation.

A16:  As written in the FEIS, ensuring the viability of the Anacapa Deer Mouse is a necessary action.
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B1:   Chapter Two (Alternatives Considered in Detail pgs 16) of the EIS
describes six alternative that are being considered for implementation. Each
alternative describes the toxicant and concentration, including the delivery
mechanism.  The inerts of the bait will be of a commercially manufactured
product, optimized for maximum palatibility and acceptance to rats.

B2:  Chapter Five (Public Involvement pgs 84) describes the effort the Park has
made to solicit public input on this project.  Local newspapers (Ventura Co. Star,
LA Times, and Santa Barbara Newspress) have published at least one feature
article about the project, some have done two articles.  The Park will continue to
keep the public informed via press releases, website, and public notices on this
project as the compliance process moves forward.

The environmental analysis has discussed the potential human health risk and has
determined that exposure of visitors to the rodenticide is extremely low.  This
fact, along with the island closure and the information dissemination (as
described on pg 78) reduces even further the human health risk.

B3:  The interaction between Deer Mice and Xantus’ Murrelets has been
described elsewhere (see Murray et al. 1983, Sydeman et al. 1998).  The Xantus’
Murrelet has evolved and contended with native predators such as mice on Santa
Barbara Island (south of Anacapa Island) for centuries and is the largest breeding
colony in the USA.  The Deer Mice prey only on eggs, while rats are capable of
preying on eggs, chicks and adult murrelets severely impairing reproductive
potential in the short term and long term.  Anacapa and Santa Barbara Island
share similar habitats and the Deer Mice are the only native mammals on the
islands.  Rats are only found on Anacapa Island, which does not have a
significant murrelet breeding colony.
 (Continued on next page)
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B3 Continued:

The abundance of available nesting habitat (McChesney et al. 2000),
similarity to Santa Barbara Island, and presence of the Xantus’ Murrelet
attempting to utilize Anacapa Island for nesting, strongly suggests that the
Xantus’ Murrelet and other small, crevice nesting seabirds will benefit
from the removal of rats. The removal of rats from Anacapa Island should
aid in the recovery of the Xantus’ Murrelet and other crevice nesting
species susceptible to rat predation.

B4:  See Comment A14.

B5:  The Park’s intent in distributing the DEIS through its website was to
allow for wider distribution to the public.  Distribution of the DEIS by CD-
ROM is a less expensive way to disseminate the analysis.  However, the
Park distributed traditional “hard” copies to people who requested them, or
to people who did not have computer access.  The Final EIS will  be
distributed in the same manner, however, the Park will review its website
dissemination procedure.

The Park attempted to make the document as readable and understandable
as possible.   Some of the technical language that is in the document is a
product of the complex subject manner.  Since most of the environmental
impacts revolve around rodenticide toxicology, standard methods were
used for displaying and discussing this subject.  Where possible the
analysis attempted to summarize this information.

B6:  The environmental analysis that has been prepared for this project
meets a very high standard of environmental analysis.  Both the legal
requirement and the spirit of NEPA have been fulfilled.  A supplemental
EIS is necessary when substantial new information is discovered or
substantial changes with environmental ramifications are made to the
proposed action or an alternative to the proposed action.  Because
substantial changes are not being made, a supplemental EIS is not
necessary.  The Final EIS adds an option for preparing a supplemental EIS
should first year implementation monitoring results indicate that objectives
are not being met, or environmental effects are different that what is
described in the FEIS (see pg 16 “Effectiveness and Validation
Monitoring”).

LETTER B:  ENDANGERED SPECIES RECOVERY COUNCIL CONT.
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C1:  A feasibility study was conducted in 1996 and a report submitted to the
Channel Islands National Park (see Tershy et al. 1997).  The probability of
complete removal, or eradication, of rats from Anacapa Island is high.
Eradication of rats from islands has taken place on islands in the sub-Antarctic,
to tropical atolls to the temperate Northern Pacific in Canada.  The basic
underlying principal that resulted in the successful eradication programs has
been the delivery of a bait containing a rodenticide into every rat territory on
the island.  This principal has been applied on all islands in all types of
climates and sizes from small offshore rocks to the largest island of over 3000
hectares (7,500 acres).  The objective of the AIRP is eradication and not
control, therefore, treatment of the entire island is necessary for meeting the
purpose and need. The topography of Anacapa was taken into account when
developing the alternatives. Aerial broadcast is the only method for ensuring
bait is delivered into every territory.

Appendix C is a list of successful eradications.
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C2:  Rat baits are formulated to be highly palatable to the target species.  A battery of
tests are required by the EPA to ensure that rats will consume the bait and will have the
desired effect on the target population.  On Anacapa Island, we are delivering the bait
to the rats at a time of year when the population is food stressed and are actively
seeking out high quality food resources such as that found in the bait.  The bait is
formulated to be highly palatable and attractive to the rat population. Island
eradications are most likely to be successful if they take place during the annual
population cycle when no reproduction is taking place and when rat numbers are
declining.  This insures that new-born rats will not emerge from their dens after all bait
has been consumed, and that most rats will be food stressed and therefore more likely
to consume bait.

C3:  Work conducted by Erickson (1990) documented the seasonal reproductive
condition of rats on Anacapa Island.  His work has been cited throughout the EIS.

C4:  The basic premise for all successful rat eradications is the delivery of bait into all
rat territories.  Territory is used synonymously with range.

C5:  The application period corresponds to the late dry season on Anacapa Island.
Bait will not be applied during the rainy season.  During the dry season salamanders
would be deep within thick vegetation or deep cracks within the soil to avoid
dessication.

C6:  Alligator Lizards and Side-blotched Lizards are active year round on Anacapa
Island.  The herpetofauna will be monitored before, during and after the eradication for
measuring impacts from the baiting and the predator release once rats are eradicated.
See comments from A6.

C7:  Secondary poisoning of birds of prey is of concern.  Mortality of individual non-
target birds will be mitigated where possible.  However, from an ecological perspective
such mortality is only significant if it causes a long term population decline.  There are
no endemic birds of prey on Anacapa Island. The birds of prey on the Channel Islands
are habitat limited, i.e., there are more birds than there is available habitat. Data from a
raptor control effort around a colony of endangered Least Terns indicates that
population effects of such removal are temporary.
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LETTER D:  U.S. ENVIRONMENTAL PROTECTION AGENCY
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D1:  The Final EIS adds a monitoring element to all action alternatives.   In
summary, should first year implementation monitoring results indicate that objectives
are not being met, or environmental effects are different from that what is described
in the FEIS (see pg 16 “Effectiveness and Validation Monitoring”) then a
supplemental EIS would be prepared.  The supplemental EIS would address potential
modification of the project and their environmental effects.

D2:  A Bait Spill Contingency Plan will be developed in case of an accidental
release of bait into both the terrestrial or marine environment.  The  handling and
storage of the bait, as well as the dispensing of bait (aerial or hand placement) will
follow California Code of Regulations (Title 3. Food and Agriculture) Division 6.
Pesticides and Pest Control Operations managed by the California Environmental
Protection Agency, Department of Pesticide Regulation.  These regulations outline
the requirements of applicators and pesticide handling procedures.  All of these
regulations will be complied with to ensure that there is a low risk of bait spill into
sensitive environments.  In addition, consultation with the US Coast Guard and NPS
IPM staff will take place to develop a plan to respond to any bait spills.  Included
will be an outline of procedures for clean up, monitoring, and reporting of any bait
spill incidents.  All staff will be trained to standards and thoroughly understand their
responsibilities in an emergency.

D3:  The re-treatment of the 20 ha headland on Middle Island may become
necessary for protection of East Island from re-invasion of rats.  The intention of
treating the 20 ha headland is to open up territory for rats moving East on Middle
Island, thus, as they move out of rat occupied territory into unoccupied territory, they
would utilize open territory on Middle Island.  The size of the headland is equivalent
to about 20-40 average sized adult rat territories.  Thus, the highest probability of re-
invading East Island would be late in the rat breeding season as juveniles are
dispersing and are seeking their own ranges to occupy.  Thus, the re-treatment period
would only be necessary if rats are utilizing the headland extensively.  Monitoring
for rat presence/absence will take place on the headland near the accessible points
along the shoreline.  The results of the monitoring will evaluate location of detection,
number of detections and rate of re-occupancy of the headland to evaluate risk of re-
invading East Island.  If the risk of re-invasion is deemed high, the 20 ha headland on
Middle Island will be re-treated.  Similarly, monitoring stations will be placed on the
East Island near the accessible shoreline to evaluate presence/absence of rats
suggestive of re-invasion from Middle Island.  Monitoring stations near the
accessible shoreline may include the use of non-toxic indicator blocks and the use of
bait containing the rodenticide brodifacoum.  Thus, rats will likely have consumed a
lethal dose after they have been detected, presenting a lower risk of re-invasion.
However, bait stations alone would not adequately defend against re-invasion of East
Island because, the cliffs are extremely steep and unstable and bait stations could not
be placed on them.   (Continued on next page)
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D3 Response Continued

D4:  Appendix C is a list of successful island rat eradications.  Once the time
and resources have been invested into an island eradication, it becomes
necessary to sustain those resources until the eradication is complete.  The
economic resources have been devoted to this project and Anacapa Island falls
within the size class of all successful island eradications.  The project also has a
2-3 year follow up monitoring plan for detecting the presence/absence of rats
on the island post eradication.  If rats are detected after eradication, the
detection response plan would be implemented as outlined in Appendix A.

D5:  The rats on Anacapa Island have been a focus of a few studies (ICEG
2000, Howald 1997, Erickson 1990 and Collins 1979).  The rats are distributed
unevenly across the island.  The highest density of rats can be found along the
shoreline, where the intertidal zone is likely and important foraging area
especially during the lean dry season, and the cliffsides provide good
burrowing habitat.  Rats utilize the rocky crevices of Anacapa Island and are
found to overlap quite extensively with the high quality murrelet nesting
habitat (McChesney et al. 2000).  Erickson (1990) documented important rat
habitats as those that provide adequate cover, either from dense brush or rock
crevices.  Dense brush on the islands include  coreopsis, sagebrush, and wild
cucumber. The wooded canyons also provide excellent rat habitat.  Grassland
habitats found on Middle and East Island do not provide good habitat for rats
and thus, rats are found in low density.  The presence of rocky crevices
providing protection appears to be the most important feature for the
distribution of rats on Anacapa Island (Erickson 1990).  Rats can be found
utilizing gullies and drainages on the islands as travel corridors, allowing
freedom of movement between feeding and burrowing areas. Radio-telemetry
studies conducted in 2000 and 1996 confirmed that movement of rats on
Anacapa is primarily limited to drainages and gullies, and areas of dense
shrubbery , very little movement of rats has been found on the grassland. In
May 2000, studies were initiated to evaluate if rats would cross the channel
between East and Middle Island.  Rats from Middle and East Island were live
trapped, fitted with a radio collar, and released in the channel, on the opposite
island from which they were captured.  After 3 months, no rat has been
detected to cross the channel.  Re-invasion prevention is outlined in response
D3.

LETTER D:  U.S. ENVIRONMENTAL PROTECTION AGENCY CONT.

D3  Thus, only a few bait stations could be placed along the accessible areas along the
shoreline, thus, leaving the potential for rats not encountering the stations before they
cross the channel.

If the risk of re-invasion is deemed high, then the headland on Middle Island would be
re-treated outside of the September-December window.  However, the impacts to non-
target species would not be significant because treatment would be on a limited section
of the island (20 ha), the sowing rate would likely be lower because of fewer rats,
reducing the relative risks further, and Brown Pelicans do not nest on Middle Island.
Although there would likely be non-target mortality from re-treating the 20 ha headland
of Middle Island, the impacts would not be significant.
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LETTER E:  ARMY CORPS OF ENGINEERS
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LETTER F:  CALIFORNIA COASTAL COMMISSION.
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F1:  On September 7, the Park sent a “Negative Determination” to the California
Coastal Commission.  In the letter the Park provided documentation as to why a
“Negative Determination” was appropriate for this project.



G1:  The NPS is aware of the MBTA and is mitigating to minimize any potential
impact to non-target birds that would fall under the MBTA.  This project is a
significant conservation action to benefit many bird species in the long term.  Upon
the successful removal of rats from the island, there will be a rebound  of seabirds
and landbirds that are currently impacted by rats.  In the long term, the restoration
of bird habitat on Anacapa Island will enhance the local bird population protected
under the MBTA.

LETTER G:  U.S. FISH AND WILDLIFE SERVICE
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G2:  The risk of secondary poisoning of scavengers is already partially
mitigated by the fact that most rats and mice (87-100%) will die below
ground after exposure to the rodenticide.  However, NPS will further mitigate
against secondary poisoning through removal of any carcasses found above
ground.  Regularly scheduled “sweeps” of the island will be conducted by
personnel seeking and retrieving any carcass found after rodenticide
application.  Sweeps will be conducted until no carcasses are found for 5
days.

G3:     The endangered Island Malacothrix (Malacothrix squalida) is found
on Middle Anacapa Island.  To mitigate against any damage to this species,
the NPS botanists will identify and mark known locations of this endangered
plant.  Personnel working on Middle Anacapa Island will be advised of the
presence of the plant and will be briefed thoroughly on techniques to
minimize disturbance/trampling of the area surrounding malacothrix
locations.

G4:  The Park has been concerned about the squid fishery around Park
islands.  We have submitted suggestions to the California Department of Fish
& Game for measures that would mitigate impacts to seabirds.
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H1:  Chapter 3 page 40 will be changed to read as follows:

 “The executive committee of the Pacific
Seabird Group has authorized a committee to
draft a petition to list the Xantus Murrelet for
protection under the Endangered Species Act.”
The Pacific Seabird Group, however, has yet to
render an opinion on the merits or reasons for
listing Xantus’ Murrelet.”

H2:  The most current information of seabird predation, including Xantus’
Murrelet predation,  by rats is from surveys conducted in 1997 (summarized in
McChesney et. al. 2000) , 2000 (H.Carter unpublished data), and 2000 (P. Martin
pers. comm).

Since publishing of the DEIS, the cited “H.Carter Unpublished Data pg 33 DEIS”
is now a published report (see citation McChesney et al. 2000).   Results of the
survey show that they found evidence of nesting murrelets at only two sites in areas
that were fully accessible to rats, or  0.4% of 505 potential sites investigated on
ground surveys.  Both eggshells showed evidence of rodent predation and were in
areas where rats appeared to be common.  In contrast, at Santa Barbara Island
(where rats do not occur), similar surveys in 1991 found murrelet eggshell
fragments in 29.4% of potential sites, including 27.9%  of crevice and 39.6% of
shrub sites.

H.Carter (unpublished data), researchers collecting baseline Xantus’ Murrelet
population data noted the following during sea cave nest surveys: Eleven nests
were found in sea caves with known nesting in the past at Anacapa Island.  Some
caves with previous nesting were empty.  No murrelets were handled and none
were flushed from nests during surveys.  About 4-5 eggs appeared to have been
depredated by rats.

P.Martin (Unpublished data), monitoring gull productivity grids in June 2000
found evidence of rat chewed carcasses on 10 gull chicks.  Evidence strongly
suggests rat predation because of the condition of the carcass (brain cavity opened
and eaten), and location of where the carcasses were found (thick brush with
numerous rat burrows).  It is not known if the gulls were previously  dead, or if rats
preyed upon the chicks.

Evidence of rat impacts to the Xantus’ Murrelet including:  low nesting numbers in
suitable habitat as compared to Santa Barbara Island; low population numbers in
comparison to Santa Barbara Island; evidence of rat predation on murrelet eggs;
and extremely low nesting success in areas known to be accessible to rats when
considered together suggests that rats are suppressing Xantus’ Murrelet population
numbers on Anacapa Island, an area that has similar nesting habitat availability as
rat free Santa Barbara Island.
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H3:  No pre-rat historical breeding population data is known to exist for the
Xantus’ Murrelet or other seabirds for Anacapa Island.   Because no pre-rat
population data is available the Park has to rely on:  1) population data
comparisons between Anacapa and Santa Barbara Island;  2) known rat impacts to
seabird colonies on other islands; and 3) direct evidence of rat predation on
Anacapa Island seabirds to make an assessment on the impact rats are having on
Anacapa Island seabird colonies.  The Park’s assessment is that rat impacts are
suppressing the crevice nesting seabird population on Anacapa Island.  This
assessment is consistent with the suggestions given by species experts that
eradicating rats to protect crevice-nesting seabirds is a necessary conservation
project.

H4:  The most complete assessment of potential nesting habitat for crevice-nesting
seabirds on Anacapa Island was done by McChesney et. al (2000).  The executive
summary of this report can be found in Appendix D.

H5:  See H2.

H6:  The treatment of the islets would be carried out over a two year period.  East
Island would be treated in Year 1.  In Year 2, Middle and West Island would be
treated.  In between treatment of East and Middle/West Islands, mice could be
moved from Middle and West Island to rat-free East Island.   The mouse
population would be allowed to grow, and individuals would be transported over to
Middle and West Island post eradication thereby ensuring the viability and genetic
diversity of the mouse population.  This mitigation measure may be implemented
independently or in conjunction with other mitigation measures outlined in Chapter
2.

H7:  Both mice and rats are rodents, and the bait will be attractive to both species.
It is a logistical challenge to eradicate rats without having a significant impact on
the local Deer Mouse population.  The NPS recognizes the need for the
conservation of the Anacapa Deer Mouse and is a priority of the AIRP.  The NPS
will ensure the genetic diversity and viability of the Deer Mouse population is
protected (See H8 –H10).

H8:  The conservation and management of Anacapa Island deer mice is a high
priority for the AIRP.  The genetic and morphological status of the Anacapa Deer
Mouse has been investigated using genetics, morphometrics and computer
modeling (mitochondrial DNA (mtDNA) analysis, morphometric discriminant
function analysis and population viability analysis (see Pergams et al. 2000)).  The
morphological and genetic analysis confirms that the Anacapa Deer Mouse is a
distinct subspecies when compared to other populations from the mainland and
other islands. The mice on each islet are not genetically distinct from the other
islets indicating that the population could be managed as one unit.  In other words,
the mice across all three islets are genetically indistinct.  The results of the
computer modeling have indicated that 1000 mice collected across all three islets
would be adequate to ensure a viable and genetically diverse population.
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H9/H10: Peromyscus spp. are one of the most ubiquitous small mammals in
North America.  These populations are highly tolerant to disturbance and
habitat alteration and populations are very resilient.  They readily breed and do
well in captivity.  Populations of Peromyscus are managed in laboratories such
as at the Brookfield Zoo in Brookfield, Illinois, or the Peromyscus Genetic
Stock Center at the University of South Carolina.  The capture, handling and
breeding methodology has been well documented in the scientific literature.
Consultation with Peromyscus and genetic experts from the Brookfield Zoo
and University of Illinois is underway to develop a protection plan that will
incorporate handling/breeding methodology to ensure genetic diversity and a
viable population.  The plan will include a re-release schedule including
monitoring ensuring that the population will remain viable post eradication.
The Effectiveness and Validation Monitoring program will aid in the
development of an effective management program for the Anacapa Deer
Mouse by identifying problem areas that would allow changes to the protection
plan prior to completion of the baiting.

Changes to the Deer Mouse protection plan have been incorporated into
Chapter II, page 17.

H11:  The Non-Native Rodent Introduction Prevention Plan has been
adequately outlined on page 14.  The basic premise is that through active
rodent control around all departure points, as well as a strong educational
component, there would be a low probability of re-introducing rats on to the
island.

H12:  The numbers and species of raptors likely affected by the program have
been discussed in Chapter IV, page 73.   Secondary poisoning of birds of prey
is of concern to the AIRP.  Mortality of individual non-target birds will be
mitigated where possible.  However, from an ecological perspective such
mortality is only significant if it causes a long term population decline. There
are no endemic birds of prey on Anacapa Island. The birds of prey on the
Channel Islands are habitat limited, i.e., there are more birds than there is
available habitat. Most of the birds of prey, as well as ravens, are killed in the
vicinity of Least Tern breeding colonies in an ongoing effort to protect this
endangered species from predation.  The ongoing nature of predatory bird
control around Least Tern colonies suggests that any decrease in predatory
birds due to the rat removal on Anacapa will be temporary.

Consultation with the Predatory Bird Research Group (PBRG), University of
California, Santa Cruz, is underway to develop mitigation plans for birds of
prey.  The Effectiveness and Validation Monitoring program will  aid in the
development of an effective raptor mitigation program which may include any
or all aspects of the mitigation as outlined on page 73.
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Appendix A
This appendix is divided into two sections: the Shipwreck Response Plan and the Rat Detection

Response Plan.   Each of the response plans are in flowchart form, designed for ease of reading and
required steps to implement an eradication. The objective of this document is to provide a pathway for
managers and personnel to successfully implement the eradication of introduced rodents.   This flow
chart is designed to serve as a guide for immediate action.  However, the recommended actions should be
followed up as soon as possible by a meeting of the AIRP working group to examine the available
information and design the best possible plan.  The Shipwreck Response Plan is designed to direct
actions of managers and personnel toward implementing the Rat Detection Response Plan.  Once rats are
confirmed on the islands, the Rat Detection Response Plan directs personnel and managers toward a
resolution, i.e., eradication of the introduced rodent.  If rats would be introduced via transport of
equipment or goods, the Rat Detection Response Plan would be implemented, bypassing the Shipwreck
Response Plan.

The plans follow on the next pages.

  C H A N N E L  I S L A N D S  N A T I O N A L  P A R K
       F I N A L  E N V I R O N M E N T A L  I M P A C T  S T A T E M E N T

.........



ANACAPA ISLAND RESTORATION PROJECT
FINAL ENVIRONMENTAL IMPACT STATEMENT

Appendix A - 122

AIRP:  Shipwreck Response Plan
Objective:  The objective of this plan is to provide a pathway for managers and personnel to respond to shipwrecks
that potentially could introduce non-native rodents to Anacapa Island.

Instructions:  Follow the flowchart to implement an appropriate action.  A description for each box is attached.  Be
clear about each step before moving on.

Shipwreck is confirmed or imminent

Island Ranger or observer calls in shipwreck to dispatch or after hours emergency contact

Dispatch or emergency contact alerts resource manager.

Resource Manager activates Non-native Rodent Response Team which travels to site.

West
Anacapa,
Santa
Barbara, or
Prince Island

East or Middle Island

Contact USFWS and
Seabird Biologist at
NPS

Yes

No

Shipwreck Inspection

Which island is the
wreck?

Are pelicans expected to nest within
the month or are nesting??
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No

Shipwreck Inspection:

Rodent sign found, or you couldn’t get on board because of safety?

Rat or
unsure

What type of rodent sign did you find?

Monitor for rat sign on shoreYes

Mouse
Monitor for mouse sign on shore

Implement Rat Detection Response Plan



ANACAPA ISLAND RESTORATION PROJECT
FINAL ENVIRONMENTAL IMPACT STATEMENT

Appendix A - 124

AIRP:  Response Plan for Positive Detection of Rats Post
Eradication

Potential Situation:  Rats have been detected due to incidental introduction or shipwreck.  Tools and budgets
necessary are available.

Instructions:  Follow the flowchart to implement an appropriate action.  Be clear about each step before moving on.

How sure are you that rats are present?

Positive Immediately report incident to
Resource Manager and begin
searching for rat sign

Immediately report incident to Resource Manager. Describe incident
and advise implementing response plan

Where were rats
found?

East or Middle Island

Are pelicans nesting or are they expected to
nest within the month??

Contact USFWS and
Seabird Biologist at
NPS

Yes

No

Problem Evaluation

Maybe

West
Anacapa,
Santa
Barbara, or
Prince Island
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Hand Broadcast only if rain is not
expected for at least 7days. Bait Stations

Problem Evaluation:

What is the Extent of the Problem?

Restricted Rat
Numbers:  Local

Distribution.
Hotspotting
Possible?

Widespread Distribution of Rats
or Hotspotting not possible b/c
of inaccessibility

Yes

No

What is the location of detection?

Cliff and/or Shoreline

Top

Evaluate Risk to Non-Targets

Acceptable Risks

Notify:  Res. Mgr., Seabird Bio.

Problem Resolution

Unacceptable Risks

Mitigate or Wait until
Risk Period Passes

Non-Target Evaluation:
Gulls on Top of Island?

No Yes

Were Rats Detected in
Proximity to Landing Cove,
Buildings, Campground or

areas where the General
Public Frequent?

No Yes

Go to Widespread Rat Problem
Resolution Section
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Widespread Rat Problem Resolution:
Hotspotting not possible due to inaccessibility or a large problem?

What is the location of detection?

Cliff and/or Shoreline

Top

Acceptable Risks

Notify: NPSIPM, Res.Mgr, Sea-Bird Bio

Unacceptable Risks

Mitigate or Wait until Risk
Period Passes

Non-Target Evaluation:
Gulls on Top of Island?

No Yes

Were Rats Detected in Proximity
to Landing Cove, Buildings,

Campground or areas where the
General Public Frequent?

No Yes

Has mouse population recovered or still
maintaining a captive population – other
islands or in lab?

Yes No

Consult with Mouse Specialists before moving
ahead – advise of treatment plan.

Notify appropriate agencies and ensure
permission has been granted before
moving forward!!

Aerial broadcast as per AIRP Standard
Operating Procedure

Consider using bait stations wherever
possible.  If necessary, do a combination
of bait stations and aerial broadcast.

Evaluate Risk to Non-Targets

Problem Resolution
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Appendix B

The Birds of Channel Islands National Park
(adapted from:  Jones et al. 1985)

Symbols:

Abundance:  a – abundant;  c – common;  u – uncommon;  o – occasional;  r – rare;  x – accidental

Seasonal Occurrence:  FR – former resident;  FT – fall transient;  FV – former visitor;  IR – introduced resident;  R –
resident;  SR – summer resident;  ST – spring transient;  SV – summer visitor;  V – visitor;
WV – winter visitor

• -  breeds on islands noted.

San
Miguel
Island

Santa
Rosa
Island

Santa
Cruz

Island

Anacapa
Island

Santa
Barbara
Island

LOONS
Red – throated
Loon

oWV uWV uWV oWV oWV

Pacific Loon cWV aWV cWV uWV cWV
oSV oSV

Common Loon cWV cWV uWV oWV oWV
oSV

GREBES
Horned Grebe uWV cWV uWV
Eared Grebe aWV aWV aWV aWV aWV

oSV oSV

Western Grebe uWV cWV cWV oWV oWV
ALBATROSSES

Black – footed Albatross rV rV
SHEARWATERS

Northern Fulmar oWV uWV uWV oWV oWV
Pink – footed Shearwater oSV oSV oSV oSV oSV
Sooty Shearwater uSV uSV uSV uSV uSV
Black-vented Shearwater rWV rFT rFT

STORM-PETRELS
Leach’s Storm-
Petrel*

uSR

Ashy Storm-Petrel* cSR uSR cSR
Black Storm-Petrel* cSR

  C H A N N E L  I S L A N D S  N A T I O N A L  P A R K
       F I N A L  E N V I R O N M E N T A L  I M P A C T  S T A T E M E N T

.........
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TROPICBIRDS
Red-billed
Tropicbird

rSV xFT xST xFT

PELICANS
Brown Pelican aV aV rR* aR* aR*

CORMORANTS
Double –
crested
Cormorant

Cormor
ant

cR* cV cR* cR* cR*

Brandt’s
Cormorant*

aR aR aR aR aR

Pelagic Cormorant* cR cR cR cR uR
FRIGATEBIRDS

Magnificent Frigatedbird xST rSV xSV
HERONS, EGRETS, BITTERNS

Great Blue Heron oV uV uV oV oV
Cattle Egret xWV oWV oWV oWV rWV
Green-backed
Heron

oST xFT

oFT
Black-crowned Night-Heron xWV rST xST

GEESE, DUCKS
Greater White-fronted Goose oFT FV
Snow Goose xWV oWV oWV xFT
Brant rWV oWV oWV xST oST
Canada Goose xWV oWV oWV rWV
Wood Duck rFT
Green-winged Teal cWV oWV xWV

Mallard oWV oWV
xSV

Northern Pintail xSV cWV oWV xFT
rFT

Blue-winged Teal oFt oFT
oST oST

Cinnamon Teal xFT uWV uWV xFT
American Wigeon cWV xFT
Surf Scoter aWV aWV aWV aWV cWV

oSV oSV oSV
White-winged
Scoter

cWV cWV cWV oWV rST

oSV
Red-breasted Merganser uWV uWV uWV oWV xST
Ruddy Duck rFT oWV xSV

OSPREY, HAWKS, EAGLES
Osprey rFT oFT rFT rFT

xST rST
Bald Eagle FR FR FR FR FR

oWV xV
Northern Harrier oWV oWV oWV oWV oWV

xSV xSV
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Sharp-shinned
Hawk

oFT oWV uWV

Cooper’s Hawk oFT oWV uWV rFT
oST

Red-tailed Hawk uR* uR* uR* uR* xSV
uWV

Golden Eagle xV rV oWV
FALCONS

American Kestrel* uR cR cR uR uR
Merlin rFT oWV oWV xST

rST
Peregrine Falcon FR FR FR FR FR

uIR* oV oV oWV oWV
PHEASANTS, TURKEYS, QUAIL

Chukar* uIR
Common Peafowl* uIR
Wild Turkey* uIR
California Quail* cIR cIR

RAILS, COOTS
Virgina Rail rWV xFT
Sora xFT oST xST xSV
American Coot xWV uWV uWV rFT

xSV+
PLOVERS

Black-bellied Plover aWV aWV cWV rWV uWV
uSV uSV uSV

Lesser Golden-
Plover

oV xFT xWV xST

Snowy Plover cR* cR* cR* xST
Semipalmated
Plover

oWV oFT oFT xFT

oST oST
Killdeer oFT cR* cR* oFT rST

rST
Mountian Plover FV oWV

OYSTERCATCHERS
American Oystercatcher rR* xR+ xSV
Black
Oystercatcher*

cR cR cR cR cR

SANDPIPERS, PHALAROPES
Greater Yellowlegs oFT oFT oFT xFT

oST oST oST
Solitary Sandpiper xFT xFT oFT xFT
Willet cWV aWV cWV uWV uWV

uSV uSV uSV oSV
Wandering Tattler cWV cWV cWV cWV cWV

uSV oSV oSV uSV uSV
Spotted Sandpiper oWV oWV uWV uWV oST

oFT
Whimbrel cWV cWV cWV oWV cWV

uSV uSV uSV uSV



ANACAPA ISLAND RESTORATION PROJECT
FINAL ENVIRONMENTAL IMPACT STATEMENT

Appendix B - 130

Long-billed Curlew oV uWV oFT uSV
oST

Marbled Godwit uWV cWV uWV rST
oSV uSV oSV

Ruddy Turnstone cWV cWV uWV oST oFT
oSV oSV oST

Black Turnstone aWV aWV cWV cWV uWV
uSV oSV uSV oSV

Surfbird rST oFT xST rFT xST
rST

Sanderling cWV aWV aWV xFT rFT
oSV oSV

Western Sandpiper oFT uWV oFT oFT xST
oST oST

Least Sandpiper uWV cWV oWV xFT rFT
rST

Baird’s Sandpiper rFT xFT
Pectoral Sandpiper rFT oFT xFT xFT
Dunlin oFT uWV oWV xST
Short-billed
Dowitcher

rFT xSV xFT xFT xST

rST
Long-billed
Dowitcher

xFT oWV xFT

Common Snipe rFT uWV xFT rFT
rST

Red-necked Phalarope oST oST oST
oFT oFT

Red Phalarope oST oST oSt
oFT oFT

JAEGERS, GULLS, TERNS
Parasitic Jaeger xWV oV oV
Franklin’s Gull xST rFT xST

rST
Bonaparte’s Gull oWV uWV uWV oWV oWV
Heermann’s Gull cWV aWV aWV cWV uWV

oSV oSV oSV oSV oSV
Mew Gull uWV uWV cWV uWV
California Gull cWV cWV cWV uWV uWV
Herring Gull uWV uWV uWV xST oWV
Western Gull* aR aR aR aR aR
Glaucous-winged
Gull

cWV oWV oWV oWV oWV

Black-legged Kittiwake uWV uWV uWV uWV uWV
Royal Tern cWV cWV cWV oWV oWV
Forster’s Tern xFT oFT xST

AUKS, MURRES, PUFFINS
Common Murre oWV uWV uWV uWV xST

FR
Pigeon Guillemot* cSR cSR cSR uSR cSR
Xantus’ Murrelet* uSR uSR uSR aSR
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Cassin’s Auklet aR* oV uR* oV uR*
Rhinoceros Auklet oWV oWV oWV oWV oWV
Tufted Puffin FR rV FR FR FR

xSV
PIGEONS, DOVES

Rock Dove oV oV oV oV oV
Band-tailed Pigeon oST oST uWV oSV

xSV
White-winged Dove xFT rFT rFT rFT

xWV rST
Mourning Dove cSV cR* cR* cSV cSV+

rWV rWV
BARN-OWLS

Common Barn-
Owl*

uR uR uR uR uR

TYPICAL OWLS
Burrowing Owl uWV uWV uWV uWV uR*
Long-eared Owl oWV xST oV
Short-eared Owl rWV uWV uR*
Northern Saw-whet Owl uR*

GOATSUCKERS
Lesser Nighthawk rSt oFT uST

rFT
Common Poorwill uWV rST xFT

SWIFTS
Chimney Swift rST
Vaux’s Swift xST oFT uFT uFT oFT

oST oST oST oST
White-throated
Swift

rST uR* cR* uSR* oSV

HUMMINGBIRDS
Anna’s
Hummingbird

cSR* oST uR* rST oST

xFT oFT oFT
Costa’s
Hummingbird

rST oST rST oST

rSV rFT rSV rFT
Rufous
Hummingbird

xST xFT xWV uST

xST xST xFT
Allen’s
Hummungbid

cR* cR* cR* cR* oFT

oST
KINGFISHERS

Belted Kingfisher oWV oV uWV uWV uWV
xSV

WOODPECKERS
Lewis’ Woodpecker rWV uWV xFT xFT
Acorn Woodpecker xST rWV cR* rWV xFT
Yellow-bellied Sapsucker oWV
Red-breasted Sapsucker rWV uWV uWV xFT
Northern Flicker uWV uWV cR* uWV uWV
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xSV
TYRANT FLYCATCHERS

Olive-sided
Flycatcher

oST oFT xST uST

oST oFT
Western Wood-Pewee uST uST cST uST cST

uFT cFT uFT uFT
Willow Flycatcher oFT oST uST

oFT uFT
Hammond’s Flycatcher rST xST rST oST
Dusky Flycatcher oST
Gray Flycatcher rST oST
Western Flycatcher cST cSR* uSR* rSR* cST

cFT cFT
Black Phoebe uR+ cR* uSR* uWV uWV
Say’s Phoebe cWV vWV cWV cWV cWV

xSV
Ash-throated Flycatcher oST uSR* uST cST

oFT cFT cFT
Cassin’s Kingbird xST rV xFT oFT rST

oFT
Western Kingbird oST oST uST oST uST

xFT uFT oFT uFT
Scissor-tailed Flycatcher xST rST xST

LARKS
Horned Lark aR* aR* aR* oWV aR*

FR
SWALLOWS

Purple Martin xFT rST
Tree Swallow xST oST xFT oST

xFT
Violet-green
Swallow

xSV xFT xST xST oST

xSV xSV xFT
Northern Rough-winged
Swallow

xST xST oST

xFT oFT
Cliff Swallow xST xST oST oST oSV

xFT xFT rFT oFT
Barn Swallow* cSR cSR cSR cSR uSR

JAYS, CROWS
Scrub Jay* cR
Clark’s Nutcracker rWV
Common Raven FR aR* aR* uR FR

oV xST
BUSHTITS

Bushtit cR* xSV
NUTHATCHES

Red-breasted Nuthatch uWV uWV uR* xFT oST
oFT

White-breasted Nuthatch rWV
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CREEPERS
Brown Creeper rWV oWV

WRENS
Rock Wren* cR cR uR uR uR
Canyon Wren rR
Hermit Warbler oST oST oST cST cST

xFT uFT uFT oFT oFT
xWV

Palm Warbler rFT xFT oFT xST
xST oFT

Blackpoll Warbler xST oFT xFT rST
rFT oFT

Black-and-white Warbler xFT xST xST oST
xWV rFT

American Redstart xST oFT oFT xST rST
xFT oFT oFT

Ovenbird oST
oFT

Northern
Waterthrush

xFT rFT xST rST

MacGillivray’s
Warbler

xFT oFT oST oST uST

oFT oFT uFT
Common
Yellowthroat

uWV oFT uWV oFT oST

xWV xSV xST xSV
oFT

Wilson’s Warbler uST uST uST uST uST
uFT uFT uFT cFT cFT

xWV
Yellow-breasted
Chat

xST xFT xFT xST oST

xFT xFT
TANGERS

Summer Tanger xSV rST
Western Tanger oST oST oST uST uST

oFT uFT uFT uFT cFT
GROSBEAKS, BUNTINGS, SPARROWS

Rose-breasted Grosbeak xFT rST uST
oFT

Black-headed Grosbeak uST oST cSR* uST cST
oFT oFT xWV uFT uFT

Blue Grosbeak xST oFT rST oST
rFT rFT

Lazuli Bunting oST oST uST cST cST
oFT uFT uFT uFT

Indigo Bunting xST rST uST
oFT

Green-tailed
Towhee

xST oFT oFT oST

xFT xWV oFT
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Rufous-sided
Towhee

oFT cR* cR* oWV uFT

xST rWV
Rufous-crowned Sparrow* cR uR
Chipping Sparrow uST cSR* cSR* cSR* uST

uFT xWV cFT
Clay-colored
Sparrow

xFT xFT oFT

xST
Brewer’s Sparrow xST xST

rFT rFT
Vesper Sparrow oFT oFT oFT oST

uFT
oWV

Lark Sparrow uFT xST oST oST
oWV cWV xSV oFT

uFT
Black-throated Sparrow xFT xST oST

oFT rFT
Lark Bunting rFT
Savannah Sparrow cWV cWV cWV uST cWV

cFT
Grasshopper
Sparrow

uSR* xST rST

Fox Sparrow oWV oWV cWV oST oWV
oFT

Song Sparrow aR* aR* uR* xFT FR
Lincoln’s Sparrow oST oFT uWV oWV oWV

oFT xWV
Golden-crowned Sparrow uWV cWV aWV cWV cWV
White-crowned Sparrow cWV aWV aWV aWV aWV
Dark-eyed Junco oST cWV cWV oST uST

cFT cFT
Chestnucollared Longspur rFT

ORIOLES, BLACKBIRDS
Bobolink xST xFT oFT oST

rFT oFT
Red-winged
Blackbird

oST uR* oFT oST

oFT oFT
Tricolored Blackbird xFT oST rST
Western
Meadowlark*

cR aR cR cR cR

Yellow-headed Blackbird rFT oST oST oST oST
oFT oFT oFT oFT

Brewer’s Blackbird oST oST oST oST oST
oFT oFT oFT

Brown-headed Cowbird oFT uWV uWV oST uST
xST uFT uFT

Hooded Oriole xST xFT oFT oST
oFT
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Northern Oriole oST xST oST oST uST
oFT oFT uFT uFT

FINCHES
Purple Finch xST oWV uWV oST
House Finch aR* aR* cR* cR* FR

oV
Red Crossbill oV
Pine Siskin xST uWV oST rWV

oFT
Lesser Goldfinch uSR* cR* cR* xST oST

uFT uFT
Lawrence’s
Goldfinch

xST oST oST oST oST

oFT oFT oFT oFT
xWV

American Goldfinch xWV oWV oWV rST
xSV

OLD WORLD SPARROWS
House Sparrow xST xST xST oST

FR xFT

ACCIDENTAL SPECIES

Pied-billed Grebe (SMI, SRI) Least Flycatcher (SRI)
Least Storm-Petrel (SMI) Eastern Flycatcher (SMI, SRI, SBI)
Brown Booby (SMI) Bank Swallow (SMI, SBI)
American White Pelican (AI) American Crow (SRI, AI)
Great Egret (SRI) American Dipper (SCI)
Snowy Egret (SRI, SCI, SBI) Gray Catbird (SCI)
Northern Shoveler (SRI, SCI) Bendire's Thrasher (AI, SBI)
Lesser Scaup (SRI, AI) Red-throated Pipit (SMI, SCI)
Harlequin Duck (SMI) Gray Vireo (SBI)
Black Scoter (SMI, SRI, SCI) Philadelphia Vireo (AI, SBI)
Common Golden Eye (SRI, SCI) Red-eyed Vireo (SBI)
Black-shouldered Kite (all islands) Lucy's Warbler (SCI)
Swainson's Hawk (SCI) Northern Parula (SMI, SBI)
Rough-legged Hawk (SCI, SBI) Cape May Warbler (SRI, SBI)
Prairie Falcon (SRI, SCI, SBI) Black-throated Blue Warbler (SMI, SRI)
Black-necked Stilt (SCI) Black-throated Green Warbler
American Avocet (SCI) (SMI, SCI, SBI)
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Lesser Yellowlegs (SCI) Blackburnian Warbler (SCI, SBI)
Upland Sandpiper (SBI) Graces's Warbler (SCI)
Red Knot (SMI, SRI) Bay-breasted Warbler (SRI, SBI)
Wilson's Phalarope (SBI) Kentucky Warbler (SBI)
Pomarine Jaeger (SRI, SCI, AI, SBI) Canada Warbler (SRI)
Ring-billed Gull (SMI, SCI, SBI) Painted Redstart (SCI)
Thayer's Gull (SMI, SCI, AI) Dickcissel (SBI)
Glaucous Gull (SMI) Anerican Tree Sparrow (SCI)
Caspian Tern (SRI) Black-chinned Sparrow (SCI, SBI, AI)
Artic Tern (SRI, SCI) Sage Sparrow (SCI, SBI)
Craveri's Murrlett (SBI) Swamp Sparrow (SCI)
Horned Pufin (SMI, AI) White-throated Sparrow (SCI, AI, SBI)
Spotted Dove (SBI) Harris' Sparrow (SBI)
Ringed Turtle-Dove (SBI) McCown's Longspur (SBI)
Flammulated Owl (SBI) Lapland Longspur (SRI, SBI)
Great Horned Owl (SBI) Rusty Blackbird (SRI, SCI)
Black Swift (SCI, AI) Scott's Oriole (SCI, AI)
Calliope Hummingbird (SBI) ANACAPA ISLAND- AI SAN MIGUEL ISLAND- SMI

Nuttall's Woodpecker (SMI, SRI,
SCI)

SANTA CRUZ ISLAND- SCI SANTA BARBARA ISLAND-SBI

Northern (Yellow-shafted) Flicker
(AI, ABI)

SANTA ROSA ISLAND- SRI
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Appendix C
Island Rat Eradications Worldwide

Species Island SIZE (HA) Technique Reference

R. norvegicus Cox, Canada 10 Brodifacoum Kaiser et al. 1997
R. norvegicus Otata, NZ 15 Brodifacoum & 1080 Veitch & Bell 1990
R. exulans Korapuki, NZ 17 Brodifacoum Veitch & Bell 1990
R. rattus Great Bird, Antigua 20 Brodifacoum K. Lindsay pers. comm.

R. rattus Tawhitinui, NZ 21 Brodifacoum Taylor 1993
Rattus rattus Ille Aux Aigrettes,

Mauritius 25 Brodifacoum B. Simmons, pers. comm.

R. rattus Somes, NZ 32 Brodifacoum Veitch & Bell 1990
R. norvegicus Titi, NZ 32 Brodifacoum Veitch & Bell 1990
R. exulans Double, NZ 32 Brodifacoum Veitch & Bell 1990
R. norvegicus Lucy, Canada 40 Brodifacoum Buck 1995
Rattus exulans
Rattus rattus

12 Islets in the New
Caledonia Group 48.5 Brodifacoum B. Simmons, pers. comm.

R. norvegicus Rasa, Mexico 60 Brodifacoum J. Ramirez pers. comm.
R. norvegicus Ailsa Craig, UK >60 Warfarin B. Zonfrillo, pers. comm

Rattus exulans Onoeo, Pitcairn Group,
Pacific 62 Brodifacoum B. Simmons, pers. comm.

Rattus rattus
Mus musculus

Flat Island, Mauritius
67 Brodifacoum B. Simmons, pers. comm.

R. rattus San Roque, Mexico 70 Brodifacoum &
Bromethalin

Tershy & Croll 1996

Rattus exulans Ducie, Pitcairn Group,
Pacific 74 Brodifacoum B. Simmons, pers. comm.

Rattus exulans Raratoka (Centre Island),
NZ 86 Brodifacoum B. Simmons, pers. comm.

R. norvegicus Stanley, NZ 100 Brodifacoum aerial
spread

Buckle & Fenn 1992

Rattus rattus Bird Island, Seychelles 101 Brodifacoum B. Simmons, pers. comm.
R. norvegicus Mokoia, NZ 133 Brodifacoum Veitch & Bell 1990

Rattus exulans Long Island, NZ 142 Brodifacoum B. Simmons, pers. comm.
Rattus exulans Putauhini, NZ 144 Brodifacoum B. Simmons, pers. comm.
R. norvegicus Breaksea, NZ 170 Brodifacoum Veitch & Bell 1990

R. norvegicus Whale, NZ 173 Brodifacoum Veitch & Bell 1990

Rattus exulans Inner Chetwode, NZ 195 Brodifacoum B. Simmons, pers. comm.
R. norvegicus Brown, NZ 200 Bromadiolone D. Veitch pers. comm.
Rattus exulans
Rattus norvegicus

Whakaterepapanui,
Puangiangi and Tinui, NZ 220 Brodiafacoum B. Simmons, pers. comm.
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R. norvegicus Ulva, NZ 259 Brodifacoum Taylor 1993
R. rattus St. Paul, Indian Ocean 800 Brodifacoum aerial

spread
T. Micol pers. comm.

R. norvegicus Kapiti, NZ 2000 Brodifacoum aerial
spread

D. Veitch pers. comm.

R. norvegicus Langara, Canada 3000 Brodifacoum Kaiser et al. 1997
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Appendix D (McChesney et al. 2000)
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