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The Washington Department of Fish and Wildlife maintains a list of endangered, threatened, and
sensitive species (Washington Administrative Codes 220-610-010 and 220-200-100). In 1990, the
Washington Wildlife Commission adopted listing procedures developed by a group of citizens, in-
terest groups, and state and federal agencies (Washington Administrative Code 220-610-110. The
procedures include how species listings will be initiated, criteria for listing and delisting, a require-
ment for public review, the development of recovery or management plans, and the periodic review
of listed species.

The Washington Department of Fish and Wildlife is directed to conduct reviews of each endan-
gered, threatened, or sensitive wildlife species at least every five years after the date of its listing
by the Washington Fish and Wildlife Commission. The periodic status reviews are designed to
include an update of the species status report to determine whether the status of the species war-
rants its current listing status or deserves reclassification. The agency notifies the general public
and specific parties who have expressed their interest to the Department of the periodic status
review at least one year prior to the five-year period so that they may submit new scientific data to
be included in the review. The agency notifies the public of its recommendation at least 30 days
prior to presenting the findings to the Fish and Wildlife Commission. In addition, if the agency de-
termines that new information suggests that the classification of a species should be changed from
its present state, the agency prepares documents to determine the environmental consequences
of adopting the recommendations pursuant to requirements of the State Environmental Policy Act.

This is the draft of the final status review prescribed by WAC 220-610-110, five years after de-listing.
The Department presented the results of the 2015 periodic status review to the Fish and Wildlife
Commission at the 8 April 2016 meeting, and the Commission voted to remove the Brown Pelican
from the state list of Endangered Species. This draft periodic status review for the Brown Pelican
was reviewed by species experts and state and federal agencies. It is available for a 90-day public
comment period from 3 February—4 May 2022. All comments received will be considered during
the preparation of the final periodic status review. Submit written comments on this document by 4
May 2022 via e-mail to TandEpubliccom@dfw.wa.gov, or by mail to:

Conservation Assessment Section Manager, Wildlife Program
Washington Department of Fish and Wildlife

P.O. Box 43141

Olympia, WA 98504-3141

This report should be cited as:
Stinson, D. W. 2022. Draft periodic status review for the Brown Pelican in Washington. Washing-
ton Department of Fish and Wildlife, Olympia, Washington. 19 + iv pp.

Cover photos of Ocean Shores Jetty and Brown Pelican in Grays Harbor County by Joe Higbee;
illustration on title page by D. Stinson.
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EXECUTIVE SUMMARY

The Brown Pelican (Pelecanus occidentalis) was removed from the state endangered list in 2016. As required
in WAC 220-610-110, this document reviews the status of the Brown Pelican in Washington five years after
removal from state-listing as endangered, threatened, or sensitive. The Pacific coast and Gulf of Mexico
populations were delisted by the U. S. Fish and Wildlife Service under the Endangered Species Act in 2009.
These populations were listed as federally endangered in 1970 in response to a DDT-related population
crash of the southern California breeding colonies and the Gulf of Mexico population due to Endrin and
other toxins.

The Brown Pelicans present seasonally in Washington belong to the California subspecies (P. o. californicus).
They nest on islands in the Gulf of California and along the coast of Baja California in Mexico, north to
Channel Islands National Park in southern California. California Brown Pelicans disperse north seasonally
along the Pacific coast from nesting areas in search of food, with small numbers reaching as far as southern
British Columbia. Birds occur in Washington’s coastal waters, mainly from April through November with a
peak typically in late July to early September; their numbers decline in October and November with the
onset of stormy weather. The total metapopulation of California Brown Pelicans was estimated at 70,000
breeding pairs in 2006.

Brown Pelicans require secure night roosts and loafing sites where they can dry and preen their plumage
after feeding because their feathers become water-logged. In Washington, Brown Pelicans gather in roosts
on sandy islands, exposed shoals, and a few artificial structures in the Columbia River, Grays Harbor, and
Willapa Bay estuaries, and rocky islands off the coast of the Olympic Peninsula. East Sand Island, Oregon, in
the Columbia River estuary has been the largest night roost for Brown Pelicans in the region, where their
annual peak numbers increased markedly from <100 during 1979-1986 to a high of >16,000 in 2009. Peak
numbers have since declined, with 5,282 in 2016, and 3,000-3,500 each year since. The reasons for this
decline are uncertain, but likely relate to forage fish abundance here and in their breeding areas.

California Brown Pelicans feed primarily on small schooling fishes, including Pacific Sardines, Northern
Anchovies, and Pacific Mackerel. The steady increase in Brown Pelican numbers in Washington from 1987-
2011, was likely due to cyclic changes in ocean conditions that affect forage fish abundance, and perhaps the
recovery of nesting colonies in the Southern California Bight. Natural fluctuations in ocean conditions and
forage fish abundance caused a crash in sardine and anchovy populations in the pelican’s southern breeding
areas and led to three consecutive years of extremely poor reproductive success. Other factors affecting
populations include incidental capture in fishing nets and fisheries impacts on forage fish in the Gulf of
California, unprecedented ocean warming, toxic algae blooms, and climate change. Although climate change
and other factors present uncertainty about future population trends, Brown Pelicans still occur seasonally
in Washington and they are not immediately threatened.

Brown Pelicans are protected from ‘take’ by federal law under the Migratory Bird Treaty Act, and are a
‘protected wildlife’ species by state law. Because Brown Pelicans concentrate at terrestrial communal
roosts, particularly at night, they remain a Priority Species of the Priority Habitats and Species program (PHS)
due to these vulnerable aggregations.
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INTRODUCTION

This document reviews the status of the Brown
Pelican in Washington five years after they were
removed from the state endangered list in 2016
(as required: WAC 220-610-110). It briefly reviews
and updates the natural history, status of
populations and habitat, and factors affecting
them. The 2015 periodic status review, and the
literature cited therein, provide a more thorough

review of the past and factors that have affected

their numbers. Figure 1. Brown Pelican near Westport (photo: Rod Gilbert).
DESCRIPTION AND LEGAL STATUS

Brown Pelicans (Pelecanus occidentalis) are a largely marine species known for their plunge dives to capture
fish, and the habit of roosting to dry their feathers. Nonbreeders are seen in substantial numbers in
Washington’s coastal waters. Brown Pelicans that occur in Washington waters are part of a population that
was removed from the federal Endangered Species List in 2009 (USFWS 2009a).

DISTRIBUTION

Brown Pelicans are found along marine coasts of the eastern Pacific Ocean from southern British Columbia,
south to Chile and the Galapagos, and on the Atlantic, Caribbean, and Gulf coasts from Maryland to
Venezuela (AOU 1998). Within this range, the California Brown Pelican (P. o. californicus) nests on islands
from southern California, south to the Gulf of California, Baja, and the Pacific coast of mainland Mexico
(USFWS 2007; Anderson and others 2017). California Brown Pelicans seasonally migrate north along the
Pacific coast from nesting areas in search of food, with small numbers migrating as far as the southern coast
of British Columbia (Shields 2002). Nesting colonies in southern
California are the closest to Washington, but there is a large
post-breeding migration out of the Gulf of California, so the
exact origins of birds in Washington are uncertain. Birds return
to the south by December (Briggs and others 1983; Wahl 2005).

Washington. Brown Pelicans occur primarily on shores and
waters of Washington’s outer coast; they are generally seen
from late April through November with the peak in abundance
from July through early September (Wahl 2005; Roby & Collis
2012; WOSNews 2005-2011; eBird 2013). Small numbers may
occur in the Strait of Juan de Fuca and Puget Sound. East Sand
Island in the Columbia River estuary has been the largest known

night roost for California Brown Pelicans in the Pacific Northwest

(Fig. 2; Wright and others 2012). Night roosts also exist in Grays Figure 2. East Sand Island, Oregon, in the
Columbia River estuary (arrow).
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Harbor, and intermittently in Willapa Bay during years when subtidal shoals become islands. Significant
numbers also roost on rocky islands north of Grays Harbor.

NATURAL HISTORY

Brown Pelicans are found in marine habitats, typically nesting in colonies on small offshore islands that are
relatively free of disturbance by humans and terrestrial predators. Nesting is rather asynchronous, with
timing related to foraging conditions. In California, nesting can occur from December to August, with peaks
of egg-laying most often from February through May (Anderson & Gress 1983); in the Gulf of California,
nesting occurs from November to May (Shields 2002). The clutch of 2—-3 eggs is incubated with warmth from
the adult’s webbed feet (Shields 2002). Brown Pelicans are slow-maturing and long-lived, not reaching
sexual maturity until 3-5 years of age; the oldest individual on record lived 43 years (Shields 2002).

Brown Pelicans are known for their head-first plunge-dives to capture fish in their expandable gular pouch;
they will also seize prey while on the water surface, particularly in shallow water (Shields 2002). California
Brown Pelicans feed on schooling marine fishes, especially Pacific Sardines (Sardinops sagax), Northern
Anchovies (Engraulis mordax), and Pacific Mackerel (Scomber japonicus) (Shields 2002). There are no diet
data for Brown Pelicans in Washington, but incidental observations of prey captured have mostly been
anchovies (Jaques 1994). Although present in substantial numbers in the Columbia River estuary, Brown
Pelicans are not a major predator of migrating salmon smolts (Roby & Collis 2012).

The California Brown Pelican experiences low breeding success during years of El Niflo, when warmer waters
become less suitable for anchovies (Hayward 2000; Shields 2002). In extremely strong El Nifio years,
widespread breeding failures and mortality of adult pelicans can result (Anderson and others 1982, Shields
2002), but impacts are generally limited to a single breeding season and do not result in long-term
population declines. In contrast to the pelicans in the Southern California Bight, pelicans in the Gulf of
California feed opportunistically on at least 30 fish species with no single species dominating (D. Anderson,
unpubl. data, cited in Burkett and others 2007).

Habitat use. Brown Pelicans forage in relatively shallow waters (<150 m), typically within 20 km of shore in
prey-rich areas of upwelling (Briggs and others 1983; Shields 2002). The large estuaries on Washington’s
southwest coast offer a variety of prey in abundance, including anchovy, Pacific Herring (Clupea pallasii),
Pacific Sand Lance (Ammodytes hexapterus), various smelt (family Osmeridae), and American Shad (Alosa
sapidissima). Grays Harbor and Willapa Bay provide shallows that allow for surface feeding that may be
helpful for young, relatively inexperienced pelicans, and these estuaries provide undisturbed roost sites on
sandbars and islands (Jaques 1994). Roosting and loafing sites are important habitat for Brown Pelicans
because they cannot remain on the water for more than an hour as their feathers become water-logged,
hindering thermoregulation (Shields 2002). After feeding, pelicans gather at roosts such as piers,
breakwaters and jetties, on islands and offshore rocks, and on beaches at the mouths of estuaries where
they dry and preen their plumage (Schreiber & Schreiber 1982; Jaques & Strong 2002, 2003). Secure
nocturnal roost sites are a critical resource; islands that provide a water barrier that inhibits disturbance by
mammalian predators and humans are used most often (Jaques & Strong 2003).
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Roosting habitat in Washington. In Washington, Brown Pelicans seasonally roost in substantial numbers at
a few artificial structures and low sandy islands and exposed shoals in the Columbia River, Willapa Bay, and
Grays Harbor estuaries (Jaques & O’Casey 2006; Wright and others 2007). They also use many Olympic
Peninsula sites, including several beaches and rocky islands off the coast. East Sand Island, Oregon, in the
Columbia River estuary has been the largest night roost in the region (Fig. 2; Wright 2004; Roby & Collis
2012). The island is owned by the U.S. Army Corps of
Engineers and is closed to public access. Willapa Bay has CAPEF,_mEm,\ e
hosted up to several hundred pelicans (Jaques & O’Casey — m.-'-".'f/' '
2006). Day use depended on the availability of a night ] o

CAPE ALA\H\—’

roost which has changed over time with the formation and s )

erosion and disappearance of sandy islands. When islands LAPUSH—.
ROUNDED IS. ’\'-.

became subtidal pelicans shifted to other sites for night

DESTRUCTION IS. —

roosting, primarily East Sand Island (Jaques & O’Casey

PUFFINROCK_ |

2006; Wright and others 2007). Brown Pelicans have used MLlotoevhook
at least 12 different roost sites in Grays Harbor, including GRENVILLE ARCH |
|

natural sand islands or intertidal sandbars, sandspits, and ey
PT. BROWN—— !~

artificial structures (Jaques & O’Casey 2006). North of ,YS
Grays Harbor, Brown Pelicans have been recorded

roosting in significant numbers (>200) at various beaches J
and rocky islands (Fig. 3; eBird 2013; WOSNews 2005- L= —_—
2011; S. Thomas 2015, pers. comm.). An estimated 3,000 ,.
were observed foraging off Bottle Beach on 28 August 5% oD Nl : A
2015 (D. DeSilvis 2015, pers. comm.). = Fasidliill

Figure 3. Locations of important roost sites for
Brown Pelicans in Washington.

POPULATION STATUS AND TREND

Brown Pelicans declined dramatically in the 20 century as a result of DDT contamination (Shields 2002).
During the late 1960s and early 1970s, the Southern California Bight (SCB) population was <1,000 breeding
pairs and reproductive success was nearly zero (USFWS 2009a). The SCB population recovered after the
banning of most uses of DDT in 1972 and the cessation of discharge of contaminated wastes off the
California coast. In 2006, there were approximately 11,700 breeding pairs at 10 locations in the SCB, and the
estimate for the entire California Brown Pelican subspecies in 2006 was about 70,680 birds (Anderson and
others 2013). Most breed in Mexico, with ~76% breeding at Gulf of California and Mexican mainland estuary
sites (Anderson and others 2017).

Changes and cycles in ocean conditions can dramatically affect availability of the schooling fishes that
pelicans eat. During El Nifilo/Southern Oscillation (ENSO) events, the normal pattern of upwelling of nutrient-
rich water is disrupted and fewer forage fish are available and many pelicans and other seabirds defer
breeding (Anderson and others 2017). Brown Pelican populations can forego breeding occasional years
without incurring a major decline in adult numbers. However, 2014-2016 saw unprecedented rangewide
breeding failures during a warm ocean anomaly (the ‘blob’); breeding effort and success were severely
reduced even when compared only to ENSO years; reproductive success in 2014 and 2015 in the Gulf of
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California was the lowest in 46 years of surveys (Anderson and others 2017). Gulf of California Brown Pelican
breeding effort has been reduced since 2014 (Anderson and others 2013, 2017), although a slow
improvement has occurred since, but the trend has continued (D.W. Anderson 2021, pers. comm.).
Monitored colonies in eight island groups have, in general, increased the last few years and slowly
recovering from the recent crash (Y. Bedolla 2021, pers. comm.). Commercial fisheries in the Gulf, may be
affecting numbers through fishing pressure on sardine stocks, and directly through by-catch of pelicans
(Velarde and others 2015; Anderson and others 2017).

Breeding populations in the California Channel Islands increased in recent years and have reached near
historic high levels (California Institute of Environmental Studies 2021); reproductive success is variable
between breeding locations and years; on Anacapa Island an estimated 11,575-12,403 chicks were
produced in 2019, up from 1,095-2,190 in 2016; nest attempts were higher in 2020, but a chick die-off
resulted in lowered production (3,006-5,750 chicks). The colony on Santa Barbara Island did not have a
chick die-off and produced 2,713-3,463 chicks in 2020, up from 473-697 in 2016 (California Institute of
Environmental Studies 2021). In 2019, the proportion of subadult pelicans (~52%) in fall roost counts
suggested improved recruitment compared to 2014, when only10% were subadults (Jaques 2020).

Abundance in Washington. Historical information on Brown Pelican numbers in Washington is meager, but
the numbers have apparently varied greatly over time. David Douglas observed “many” at the mouth of the
Columbia River in July 1825 (Jewett and others 1953), and their numbers were “surprisingly great” in fall
1857 when J. G. Cooper reported “large flocks” in Willapa Bay (Suckley and Cooper 1860). Lawrence (1892)
noted that they were “pretty common” in Willapa Bay in the fall and “not uncommon” in Grays Harbor. In
the mid-20™" century, when sardine stocks collapsed, their non-breeding range retracted southward (Jaques
1994), and in the 1960s, even single birds were noteworthy (Wahl 2005). Brown Pelicans began expanding
their non-breeding range northward again in the early 1970s (Jaques 1994). Changes in numbers observed in
the Pacific Northwest are driven by ENSO events and multi-decade cycles in ocean temperature and
conditions that affect prey availability (see Prey availability; Jagues 1994; Wright and others 2007); during
ENSO years, pelicans typically occur in higher numbers (Ainley and others 1995). There was a record influx
during the ENSO events of 1976, and 1982-83, but the annual migration to the Pacific Northwest involving
thousands did not begin until 1985 (Jaques 1994). From 1976 to 1990, their non-breeding range expanded
north ~260 km from Tillamook Bay, Oregon, to Rounded Island, Washington (Jaques 1994).

The southward retreat and subsequent northward expansion in the the 20" Century appear to be unrelated
to the SCB population crash caused by DDT contamination. Jaques (1994) noted that the southward retreat
seems to have occurred with the shift in oceanogrphic conditions and changes in distribution and
abundance of forage fish stocks that began in the 1940s, and the northward return began in the early 1970s
at a time when the SCB population was at its’ lowest from DDT contamination. She suggested that the El
Nifo events of 1976 and 1982-83 led to one or more cohorts of pelicans “discovering” the favorable habitat
and foraging conditions available, including the northern stock of anchovy, and the large shallow estuaries
with multiple roosting sites. For a few years, large numbers of Brown Pelicans (up to 16,000) roosted on East
Sand Island in the Columbia River estuary, and significant numbers roosted at sites from the Columbia, north
to Neah Bay.
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Pelican numbers recorded during aerial surveys by USFWS refuge personnel each September from 1987—
2017 fluctuated from 922-11,308. Totals from Smith River, Del Norte County, California, north to Grays
Harbor, Washington, increased from 4,522 in 1987 to a high of 18,769 in 2007. September counts declined
after 2011, but this may reflect an earlier seasonal peak; for example, the 2014 count was the lowest since
surveys began (Stephensen & Szumski 2013; Stephensen & Ebert 2014), but the tide and wind conditions
during the survey suggested many birds were foraging offshore and not detected; peak numbers earlier in
the season were >10,000. Aerial seabird surveys were conducted on single days from mid-June to mid-July,
2010-2019; 1,274 Brown Pelicans were counted on the rocky islets from Erin’s Bride to Carroll Island on 30
June 2014, but often no pelicans were observed during that June/July time period (S. Thomas 2020, unpubl.
data).

The East Sand Island roost, which is at least sometimes the largest non-breeding roost of California Brown
Pelicans throughout their range (Jagues 2016), increased sharply from less than 100 during 1979-1986, to a
high count of over 16,000 in 2009 (Roby & Collis 2012). Peak numbers have declined since 2009, with 5,282
in 2016, and 3,011-3,300 in 2017-2019 (Roby and others 2019, 2020). The reason for this decline is
unknown, but likely related to concurrent declines in anchovy, and perhaps disturbance related to control of
Double-crested Cormorants (Phalacrocorax auritus). In 2020, 572 were counted on East Sand Island during
fall roost counts (J. Liebezeit 2021, pers. comm.).

In 2008, breeding behavior by Brown Pelicans on East Sand Island was observed (Collis & Roby 2009). In July
2013, three birds laid eggs in nests, but failed to produce hatchlings; 6-11 nests were built in June 2014, but
all were abandoned (Bird Research Northwest 2013, 2014); these nesting attempts occurred 900 miles north
of the nearest colony in the Channel Islands. In 2018, 6 individuals in breeding plumage and red gular
pouches were observed in May, but no nest building was observed (Roby and others 2019). In 2019, a few
individual Brown Pelicans were observed carrying sticks in flight, but no nest structures, or breeding
behaviors were observed, and no other nesting activity was detected (Roby and others 2020).

Current monitoring. Colony monitoring efforts by USFWS in the Southern California Bight stopped with the
federal de-listing in 2009, though a draft post-delisting monitoring plan had been developed (USFWS 2009b).
Monitoring of the colonies on Anacapa Island and Santa Barbara Island is being done by the California
Institute of Environmental Studies, under contract with the National Park Service and USFWS. A coast-wide
cooperative community science and professional monitoring project of roost sites began in 2016
(https://audubonportland.org/get-involved/community-science/brown-pelican/ ). The bi-annual survey is a
joint effort of the West Coast Audubon Network, U.S. Fish & Wildlife Service, and the Conservacion de Islas.
Since 2016, the surveys have become more structured with a standardized protocol. An evaluation of the

volunteer data compared to professional surveys in 2019 found that abundance indices and age ratios were
not significantly different when roost size was less than 100 birds (75% of roosts), but volunteer observers
significantly underestimated group size and overestimated the portion of subadults of large roosts (>500
birds), a large portion of the population (Jagues 2020). The standard roost sites in Washington include
Hoquiam Sewage Treatment Plant, Damon Point, Westport Marina, Tokeland Marina, and Leadbetter Point;
East Sand Island and the South Jetty in the Columbia River estuary are among 18 pre-selected sites in
Oregon. Coast-wide in September 2019, 84 of 119 known roost sites were surveyed and 10,829 pelicans
were counted, with >90% in California; 509 were counted at 6 roost sites in Washington (Jaques 2020). The
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low pelican numbers in Oregon and Washington in 2019 may have related to cooler ocean conditions and
increased anchovy production in California (Jaques 2020).

Factors Affecting Brown Pelicans

Regulatory Mechanisms

Federal protection. The California Brown Pelican was listed as endangered under the U. S. Endangered
Species Act (ESA) from 1970 to 2009 (USFWS 2009a). Brown Pelicans are still protected from ‘take’ by the
federal Migratory Bird Treaty Act, and the nesting colonies in California are relatively protected from
disturbance in Channel Islands National Park. However, laws to protect wildlife and habitat were not
designed to address global issues like climate change, which is likely to be the most important factor
affecting Brown Pelicans in the future.

State status. In Washington, Brown Pelicans were state listed as endangered from 1980-2016. Brown
Pelicans are still ‘protected wildlife’ (WAC 220-200-100), and unlawful taking is a misdemeanor (RCW
77.15.130). Direct human-caused mortality is not known to be a significant factor affecting pelican numbers
in Washington.

Prey Availability

The abundance of forage fish prey is the most important factor affecting Brown Pelican populations and
distribution. Forage fish populations are characterized by periods of abundance and scarcity in response to
changes in oceanic conditions (e.g. El Nifio, La Nifia, decadal oscillations) (Brodeur and others 2005; Auth
and others 2011; Crone and others 2011). El Nifio/Southern Oscillation (ENSO) events act as a major
ecological driver, reducing availability of prey fish which results in reduced pelican breeding efforts and
success (Anderson and others 2017).

Northern Anchovy and Pacific Sardine are generally the most important species for Brown Pelicans (Fig. 4).
In the 20%™ Century, sardine and anchovies tended to alternate in abundance over periods of roughly 50-60
years, with sardines more productive during warm phases and anchovies more productive during cold
phases (Chavez and others 2003). Sardines have varied more dramatically than anchovies; they supported
the largest fishery in the western hemisphere during the 1930s-40s until stocks collapsed in 1947 (Bargmann
1998; Hill and others 2011). During the 1950s-70s, a period of cold sea surface temperatures, the stock
apparently abandoned the northern portion of its range, and sardines did not occur in commercial
guantities north of Baja California (Hill and others 2019).

In recent decades, increased stock size and warmer sea surface temperatures resulted in the stock re-
occupying areas off central California, north to southern British Columbia (Hill and others 2011). Sardines
went from being nonexistent to one of the dominant pelagic species in the northern California Current in
the span of slightly more than a decade (Emmett and others 2005). In British Columbia, sardines re-
appeared in 1992, after an absence of 45 years (McFarlane & Beamish 2001). By 2011, the oceanographic
conditions had again shifted back to a colder regime; Zwolinski & Demer (2012) noted parallels with the
1940s and predicted an imminent collapse, which then occurred (Pynn 2013; CDFW 2014; NMFS 2014;
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Figure 4. Pacific Sardines (left) and Northern Anchovies (right; photo Monterey Bay Aquarium).

Anderson and others 2017). This resulted in breeding failures at pelican colonies in Mexico and California,
and rehab centers in California and Oregon cared for higher numbers of starving pelicans (articles cited in
Stinson 2015). The large numbers of pelicans that failed or did not attempt to breed resulted in an earlier
influx of pelicans in the Pacific Northwest; 2014 numbers peaked in June, about six weeks earlier than
typical (Jaques 2016).

During the winter of 2013/2014, the California current system underwent a major phase change (Leising and
others 2014); the Pacific Decadal Oscillation changed to positive values, indicative of warmer waters,
suggesting sardines would rebound, but conditions in 2015 shifted toward a strong El Nino, and unusual
weather produced a warm water ‘blob’, and an extraordinary toxic algae bloom occurred. Many pelicans did
not attempt to breed, and Washington again saw an early peak in numbers. Also, NMFS (2019) determined
that the northern subpopulation of Pacific Sardine was overfished, and the directed fishery for sardines has
remained closed since 2015 (PFMC 2019).

Northern Achovies are likely an important prey of pelicans while in Washington (Jaques 2016). Anchovies
generally form tightly packed schools found near the surface within 18 mi (30 km) of shore and support an
important fishery off California and Mexico. Although upwelling is an important factor in anchovy habitats,
rivers also contribute, and water affected by the plume of the Columbia River provides important habitat
(Emmett and others 2005). The bulk of the anchovy population is offshore, but during the summer months,
anchovies may be found in Grays Harbor, Willapa Bay, and the Columbia River mouth, where their
abundance varies from year to year (Bargmann 1998). Anchovies are typically caught only in a small fishery
for bait centered off the Columbia River, although a substantial fishery occurred in the estuary in 2015, and
a small-scale purse seine fishery out of Westport (Bargmann 1998; Litz and others 2008; L. Wargo 2015,
pers. comm.).

In addition to anchovies and sardines, fish species available to pelicans in Washington include Pacific
Herring, various smelt (family Osmeridae), Pacific Sand Lance, and Pacific Mackerel. Pacific Herring that
spawn in the coastal embayments of Willapa Bay and Grays Harbor, and possibly the Columbia River
estuary, are likely components of large summer herring aggregations that concentrate in coastal offshore
areas (Stick & Lindquist 2009). Little else is known about these coastal herring populations. The rules allow
for herring to be fished as a target species, with a limited entry license in Willapa Bay or Grays Harbor, but
there is no active fishery (L. Wargo 2015, pers. comm.). Pacific Mackerel also experience cyclical ‘boom-bust’
periods of abundance. In the northeastern Pacific, they range from southeastern Alaska to Banderas Bay,
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Mexico, but are most abundant south of Point Conception, California (Crone and others 2011). Over the last
two decades, the stock appears to have more fully occupied Pacific Northwest coasts in response to a warm
oceanographic regime. In 2016, the Washington Department of Fish and Wildlife authorized a trial directed
mackerel purse seine fishery, but no vessels participated during 2016-2017 (PFMC 2019).

Forage fish and climate change. Climate change will affect the availability of sardines and anchovies
through ocean warming, acidification, habitat compression (e.g. areas with decreased oxygen), nutrient
supply, phenology, and changes in the food web (Checkley and others 2017). Anchovy and sardine may
respond differently to climate changes because of their different diets and use of habitats. Sardines, being
migratory and more pelagic, may be more able to shift northward, but anchovies are more tied to coasts
and river outflows (Checkley and others 2017). Recent warming events led to unprecedented pelican
breeding failures (Sydeman and others 2015; MacCall and others 2016). It is uncertain how, or if, pelican
populations can adapt to long-term warming effects, or if that will include a shift of their breeding range
further north in the California Current region (Anderson and others 2017).

Potential impact of commercial harvest of forage fish. Commercial fishing has the potential to negatively
affect prey availability for seabirds. Anderson & Gress (1984) described the potential impacts of the anchovy
fishery on Brown Pelican reproduction in southern California. Many authors have called for more
conservative management of forage fish stocks to maintain healthy ecosystem function (Cury and others
2011; Smith and others 2011; Pikitch and others 2012; Zwolinski & Demer 2012; Essington and others 2015).
In Washington, commercial fisheries exist for herring, Surf Smelt, anchovy (largely inactive), and sardine
(currently closed), and recreational fisheries exist for herring and Surf Smelt (Lowry 2013). It does not
appear that recent harvest levels have been negatively affecting Brown Pelicans in Washington, since their
numbers have seemed to respond more to ocean conditions, particularly in their breeding areas. The Pacific
Fishery Management Council (PFMC) has used a conservative approach to harvest management of forage
fish (coastal pelagic species), such as sardines, in response to their ecological role as prey (e.g. for salmon)
and importance to West Coast fisheries. In the late-1990’s, the PFMC chose a conservative harvest rule for
sardines, focused on maximizing biomass versus maximizing catch, reducing sardine harvest in cooler ocean
regimes (CPSMT 2013); annual harvest levels do not exceed 12% of the estimated biomass for that year.
Harvest rules for coastal pelagic species, including sardines, anchovies, and other forage fish, have used a
“cutoff” parameter to protect core spawning populations (PFMC 2013, p. 93-94).

The PFMC recently re-evaluated forage fish management and research priorities and issued a Fishery
Ecosystem Plan (PFMC 2013). The plan is an informational, not prescriptive, document the purpose of which
is to enhance the Council’s species-specific management programs with more ecosystem science. The PFMC
now requires rigorous scientific review before any new fishery for currently unfished forage fish species can
occur. Beginning in 2014, the National Marine Fisheries Service began issuing annual state of the ecosystem
reports for the California Current to support ecosystem-based management processes (NMFS 2014).

The U.S. Fish and Wildlife Service concluded that current levels of commercial fishing were not likely to
endanger the Brown Pelican and suggested that pelicans would respond to changes in prey biomass by
switching to feed on other fish species (USFWS 2009a). However, the Pacific Seabird Group noted an
impending decline of some major prey species associated with an increased purse-seine fishery as potential
threats to subpopulations in the Gulf of California (Senner 2013).
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Oil Spills

The U.S. Fish and Wildlife Service concluded that oil spills are localized and infrequent within the range of
California Brown Pelicans (USFWS 2009a). Nonetheless, oil spills and oil pollution remain a potential threat.
Major ports exist in Puget Sound, Grays Harbor, and the Columbia River, and every year, more than 15
billion gallons of oil are transported through Washington by vessel, pipeline, railcar, and truck, and large
numbers of non-tanker vessels carry large amounts of fuel (WDOE 2012). For example, the Tenyo Maru was
a fishing vessel that released ~100,000 gallons killing an estimated 10,000-30,000 murres in 1991
(Thompson 2003). Neel and others (1997) listed 12 other major oil spills in Washington waters between
1972 and 1996. The Strait of Juan de Fuca receives 5,300 transits of vessels annually, including 800 tankers
(Fig 5; WDOE 2015).

The threat of oil spills has lessened to some degree by stringent regulations, improved tanker safety,
requirements of double hulls or their equivalent, and improvements in oil spill response (McMahon
Anderson and others 2012; Ramseur 2012). Vessel safety and oil spill prevention efforts in Washington have
decreased the amount of oil spilled, and improved response has reduced the impacts of spills (Neel and
others 1997). After a request by Olympic Coast National Marine Sanctuary and the U.S. Coast Guard, the
International Maritime Organization designated an Area to be Avoided (ATBA) on the Olympic coast that
went into effect in 1995 (Fig. 6; Galasso 2000). The implementation of an ATBA education and monitoring
program by the Sanctuary has been aided by the cooperation of industry and the U.S. and Canadian Coast
Guards. In addition, a rescue tug is now stationed in Neah Bay, and the Departments of Fish and Wildlife and
Ecology oil spill teams provide round-the-clock spill response.
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Washington, Dec 2012-Jan 2013 (Left; WDOE 2015), and designated Area to Be Avoided (right).
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Planned expansion of the Trans-Mountain Pipeline and increased oil handling capacity at Delta Port in British
Columbia, however, could add hundreds of additional tanker, barge, and large ship transits of the waters of
the Strait of Juan de Fuca and northern Puget Sound. This would result in an increased risk of oil spills in this
area (Van Dorp & Merrick 2013). Spills at the mouth of the Strait of Juan de Fuca could spread and be moved
south to areas where impact to Brown Pelicans is more likely.

Miscellaneous Factors

Disturbance of roosting sites. Disturbance-free roosting habitat is essential for Brown Pelicans for drying
their feathers, resting, and sleeping. Night roosts in particular need to be large and inaccessible to predators
(USFWS 1983; Croll and others 1986; Jaques & Strong 2002). Many roosts are vulnerable to human
disturbance (Jaques & Strong 2002), and chronic disturbance can affect body condition and subsequent
reproductive success and survival (Wright and others 2012). In Washington, pelicans in Grays Harbor and
Willapa Bay seem to be habituated to passing boat traffic (Jaques & O’Casey 2006), but pelicans roosting on
state beaches are subject to disturbance by vehicles, and other roosts are susceptible to disturbance by foot
traffic. East Sand Island in the Columbia River estuary is closed to the public, but infrequent visits by
beachcombers or birdwatchers do occur (Wright and others 2007, 2012). Disturbance by humans on the
island (mostly related to research/control of cormorants and Caspian Terns) was negatively associated with
pelican numbers (Wright and others 2007), and intensified after federal de-listing (D. Jaques 2015, pers.
comm.).

Harmful algal blooms. Brown Pelicans are affected by harmful algal blooms or ‘red tides’, and there are
some indications that they are increasing in frequency as a result of degraded water quality and possibly
climate change (Jessup and others 2009; Phillips and others 2011). The population impact on pelicans and
other seabirds is not well understood (Shumway and others 2003). Pseudonitzschia australis is a
dinoflagellate that produces domoic acid, a neurotoxin that killed an ‘abnormal number’ of Brown Pelicans
in California in 1991 (Work and others 1993), and 150 pelicans in 1996 (Shumway and others 2003). Some
species of birds may learn to avoid prey that have accumulated toxins, but pelicans swallow fish whole so
may be less able to adapt (Shumway and others 2003). Blooms may also affect pelicans by reducing prey—a
bloom killed sardines off South Africa, while minimally affecting anchovy (van der Lingen and others 2016).

A second type of harmful algae bloom involves the cellular breakdown of the dinoflagellate Akashiwo
sanguinea which produces a foam containing surfactant-like proteins that foul the plumage of marine birds,
causing waterlogging, hypothermia, and stranding or death. A massive 2007 event in Monterey Bay,
California affected >700 marine birds, including Brown Pelicans (Jessup and others 2009). Two events
occurred in autumn 2009 along the southern Washington/northern Oregon coast that were estimated to
have killed >10,000 marine birds, though no pelicans were among the recovered birds (Phillips and others
2011; Jones and others 2017).

Fishery bycatch and injury and entanglement by fishing gear. Fishery bycatch is not known to be a
significant problem for Brown Pelicans in Washington waters, but is a significant issue in the Gulf of
California (Senner 2013). Brown Pelicans were the most frequently caught of 18 seabird species in purse-
seines, with an estimated 19,430 affected during 17 months of observation (Velarde and others 2018). Birds
released alive are soiled by fish oil and often succumb later. Fishing tackle can cause direct physical injury
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and pelicans are occasionally hooked. Fishing gear interactions result in dozens of pelicans being cared for at
rehabilitation centers each year, but there are no data suggesting this is a significant factor affecting their
populations (USFWS 2009a).

CONCLUSIONS AND RECOMMENDATION

The number of Brown Pelicans occurring in Washington has increased markedly since the 1980s, though
their numbers have declined in more recent years. The changes in seasonal abundance in Washington likely
reflect the abundance of forage fish related to ocean conditions, and the recovery of the Southern California
Bight population. Natural fluctuations in ocean conditions and forage fish abundance have caused changes
in pelican numbers in Washington in the past and will again in the future.

The Brown Pelican was removed from the state-endangered list in 2016 and we do not recommend
reconsidering that decision at this time. Although climate change, increases in fisheries bycatch, and
breeding failures in recent years create a complicated and uncertain future for the California Brown Pelican,
fairly robust numbers (~3,000) still occur seasonally in Washington. The species is likely being affected by
climate change and may be a very useful indicator for seabirds; the ocean ecosystem, and breeding colonies
and roost sites should continue to be monitored.
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WASHINGTON STATE STATUS REPORTS, PERIODIC STATUS REVIEWS, RECOVERY

PLANS, AND CONSERVATION PLANS

Periodic Status Reviews

2021
2021
2021
2021
2021
2020
2019
2019
2018
2018
2017
2017
2017

2017
2017
2017
2017
2017
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2015

Ferruginous Hawk
Humpback Whale

Gray Whale

Stellar Sea Lion

Greater Sage-grouse
Mazama Pocket Gopher
Tufted Puffin

Oregon Silverspot

Sea Otter

Pygmy Rabbit
Sharp-tailed Grouse
Fisher

Blue, Fin, Sei, North Pacific Right, and
Sperm Whales
Woodland Caribou
Sandhill Crane

Western Pond Turtle
Green and Loggerhead Sea Turtles
Leatherback Sea Turtle
American White Pelican
Canada Lynx

Marbled Murrelet
Peregrine Falcon

Bald Eagle

Taylor’s Checkerspot
Columbian White-tailed Deer
Streaked Horned Lark
Killer Whale

Western Gray Squirrel
Northern Spotted Owl
Greater Sage-grouse
Snowy Plover

Steller Sea Lion

Conservation Plans

2013

Status reports and plans are available on the WDFW website at: http://wdfw.wa.gov/publications/search.php

Bats

Status Reports

2021
2019
2017
2015
2007
2005

2005
1999
1999
1999
1998
1998

Oregon Vesper Sparrow
Pinto Abalone
Yellow-billed Cuckoo
Tufted Puffin

Bald Eagle

Mazama Pocket Gopher,
Streaked Horned Lark, and
Taylor’s Checkerspot
Aleutian Canada Goose
Northern Leopard Frog
Mardon Skipper
Olympic Mudminnow
Margined Sculpin
Pygmy Whitefish

Recovery Plans

2020
2019
2012
2011
2011
2007
2006
2004
2004
2003
2002
2001
2001
1999
1996
1995

Mazama Pocket Gopher
Tufted Puffin

Columbian Sharp-tailed Grouse
Gray Wolf

Pygmy Rabbit: Addendum
Western Gray Squirrel
Fisher

Sea Otter

Greater Sage-Grouse
Pygmy Rabbit: Addendum
Sandhill Crane

Pygmy Rabbit: Addendum
Lynx

Western Pond Turtle
Ferruginous Hawk

Upland Sandpiper
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