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From: Sue Trevathan

To: Sanguinetti, Pamela A CIV USARMY CENWS (US)
Subject: [Non-DoD Source] Objection to Commercial Oyster Harvesting in Dungeness Wildlife Refuge.
Date: Saturday, May 30, 2020 12:45:35 PM

Dear Pamela,

I’'m writing to express my strong objection to the issuance of CWA Section 404 and Rivers and Harbors Act Section
10 permits for the commercial oyster harvesting proposed by the Jamestown S’Klallam Tribe in the Dungeness
Wildlife Refuge. Any commercial shellfish harvesting operation within a wildlife refuge is incompatible with the
basic legal framework under which wildlife refuges were created in 1903: “...a system of public lands and waters
set aside to conserve America’s fish, wildlife and plants.”

No entity, tribal or otherwise, should be allowed to profit from a refuge system.

The Dungeness Wildlife Refuge attracts many thousands of birds on their annual migrations in the spring and fall,
and provides calm waters for wintering waterfowl in its nutrient rich tideflats. The long, sandy spit provides isolated
beaches for harbor seals and their pups, and the saltwater supports abundant eelgrass beds for salmon and steelhead
nurseries. The endangered Orca whales are regular visitors and would be greatly impacted by commercial shellfish
harvesting.

Thousands of visitors come to Dungeness Wildlife Refuge every year to enjoy the wildlife, the unobstructed views,
walking barefoot on the beach, and hiking to the lighthouse. No one wants to see shorebird and benthic areas
smothered by 80,000 toxic plastic bags that are known to shed microplastics. The entire habitat chemistry and
physiology of the refuge would change for the worse.

No entity, tribal or otherwise, should be allowed to privatize our public lands.

Do the right thing and deny the issuance of these permits.

Sue Trevathan
Vashon Island, WA
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From: Holly Shull Vogel

To: Sanguinetti, Pamela A CIV USARMY CENWS (US)
Subject: [Non-DoD Source] Dungeness Refuge

Date: Saturday, May 30, 2020 7:35:00 AM

Hello,

Please do not approve the permit for commercial oyster production in our Dungeness Wildlife Refuge. A refuge is
intended to protect an
area from human incursions, to allow wildlife places to live and thrive without the negative impact humans tend to

have on other species.
Private commerce should not override the refuge protection.

Thank you,

Holly Shull Vogel
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From: Janet

To: Sanguinetti, Pamela A CIV USARMY CENWS (US); ecyrefedpermits@ecy.wa.gov; Janet

Subject: [Non-DoD Source] Comments On Jamestown S’Klallam Proposed Dungeness National Wildlife Refuge Commercial
Oyster Farm (NWS-2007-1213)

Date: Saturday, May 30, 2020 1:59:47 AM

Attachments: DungenessOyster-Corps52720.docx

My comments on the proposed commercial oyster farm in the Dungeness National Wildlife Refuge (NWS-2007-
1213) are attached.

Jan Wold
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                                                                                                 Janet Wold


                                                                                                 POB 1340


                                                                                                 Poulsbo, WA 98370


                                                                                                 May 28, 2020





U. S. Army Corps of Engineers


Regulatory Branch


Attn:  Pamela Sanguinetti


POB 3755


Seattle, WA 98124-3755


pamela.sanguinetti@usace.army.mil





Washington State Department of Ecology


Attn:  Federal Permit Coordinator


POB 47600


Olympia, WA


98504-7600


ecyrefedpermits@ecy.wa.gov





COMMENTS ON  THE JAMESTOWN S’KLALLAM (NWS-2007-1213) PROPOSED COMMERCIAL OYSTER OPERATION IN THE DUNGENESS NATIONAL WILDLIFE REFUGE





This proposed commercial oyster operation in the Dungeness National Wildlife Refuge should not be approved under either an Army Corps of Engineers nationwide permit or an individual permit.  The National Fish and Wildlife Service has stated that a commercial oyster farm within the wildlife refuge will cause an unacceptable level of impact.  The plan to cover 20 acres of a national wildlife refuge with 80,000 plastic bags of oysters that are not native is not acceptable.  





We are already observing large drops in the numbers of waterfowl, salmon, forage fish, eelgrass and other species in Puget Sound and the Strait of Juan de Fuca.  The disturbance to the tidal substrate, noise and human disturbances to waterfowl and other area birds and contamination by plastics and microplastics  are also unacceptable impacts from this proposed project.  The cumulative impacts need to be studied thoroughly.  I ask that you carefully review the scientific information provided by the Coalition to  Protect Puget Sound and then disapprove this proposed commercial use.





The federal government is spending millions of dollars to restore Puget Sound habitat that is so important for dwindling numbers of forage fish, salmon, marbled murrelets, eelgrass and numerous other species.  Herring and sand lance numbers continue to decline.  This proposed project is counter to these restoration efforts.  





The Clallam County Critical Areas Ordinance has for at least four decades designated this Dungeness area as Natural and limits activities to those that preserve the natural features unchanged.  It should continue to remain unchanged.





I have particular concern about the impact of this proposal on endangered birds such as the Marbled Murrelet, the Western Snowy Plover, Peregrine Falcon, Harlequin Duck and the Oregon Vesper Sparrow.  Please see my Attachment #1 for specific information on some of these species.





Thank you, 








Janet Wold (j.creek@hotmail.com) 








                                                         Attachment #1





                                                           Janet Wold





                                                         May 28, 2020











Marbled murrelets (Brachyramphus marmoratus) are listed as a federally “threatened species.”  This species has been newly up-listed to “endangered” by the State of Washington and is protected by law.  Marbled murrelets have been documented around portions of the Olympic Peninsula and in Hood Canal by the U. S. Forest Service, Washington State Department of Fish and Wildlife and by local residents.  Marbled murrelets live and breed in the northern portions of Hood Canal and the Strait of Juan de Fuca because of the forage fish they eat and feed to their one annual nestling and because of the proximity to old-growth forest nesting habitat, especially in Olympic National Park.  We should not further endanger their existence and habitat. 


 


The executive summary of the “Washington Department of Fish and Game for the Periodic Status Review for Threatened and Endangered Species for the Marbled Murrelet in Washington (2016),” published in October of 2016 states that:


"The marbled murrelet (Brachyramphus marmoratus) is a small seabird that inhabits near shore marine environment in western North America. The distribution of murrelets in Washington includes the southern Salish Sea and the outer coast. The species was listed as threatened under the U.S. Endangered Species Act in 1992 in Washington, Oregon and California and... was subsequently listed by the Washington Fish and Wildlife Commission as threatened in 1993. ... Marbled murrelets forage in the marine environment and may fly up to 55 miles inland where they nest and rear a single young on large tree limbs in mature and old conifer forests. Murrelets prey primarily on a variety of forage fishes, and sometimes on larger zooplankton. They exhibit strong site fidelity to nesting areas, appear to nest in alternate years, on average, and have a naturally low reproductive rate.


 


... At-sea population monitoring from 2001 to 2015 indicated a 4.4% decline in the murrelet population annually, which represents a 44% reduction since 2001. The 2015 population estimate for Washington is about 7,500 birds.


 


Sustained low juvenile recruitment has been identified as a main cause of the decline, ...  A 20% nest success rate in Washington for the period 2004-2008 was attributed to nestling starvation or adults abandoning eggs before completing incubation, suggesting low prey availability. Human marine activities appear to influence murrelet abundance and distribution in the Salish Sea. Declines in populations of forage fish species such as herring and anchovy subsequently resulted in an increased use of lower trophic level, less calorie-rich food sources (invertebrates). Ultimately, these changes to the marine food web may have influenced reproductive output. ...


 


The magnitude of the population decline indicates that the status of the marbled murrelet in Washington has become more imperiled since state listing in 1993. Without solutions that can effectively address these concerns in the short-term, it is likely the marbled murrelet could become functionally extirpated in Washington within the next several decades. Therefore, our recommendation is to list the Marbled Murrelet as a state endangered species in Washington."


 


The Marbled murrelet research paper titled, "Breeding Ecology of the Marbled murrelet in Washington State, Five Year Project Summary (2004-2008),” May 2009, by Thomas D. Bloxton, Jr. and Martin G. Raphael, USDA Forest Service, Pacific Northwest Research Station, Olympia, Washington stated:


"...only one nest was apparently successful in each year from 2004- 2006, and in 2008, and none of the five nests monitored in 2007 were successful. The majority of nest failures appear to be related to nestling starvation or adults abandoning eggs prior to completion of the incubation period (or eggs failing to hatch after 40+ days). The low observed rate of confirmed nest initiation in all years (2004 [3 of 27 adults], 2005 [8/40], 2006 [2/40], 2007 [5/32], & 2008 [2/18]) and high rate of nest failure (80%) is possibly due to low prey availability at sea."


 


The research article, "Marine Habitat Selection by Marbled murrelets (Brachyramphus marmoratus) during the Breeding Season, by Theresa J. Lorenz, Martin G. Raphael and Thomas S. Bloxton, Jr., USDA, Forest Service, Pacific Northwest Research Station, Olympia, Washington," states:


 


"In particular, marine areas in close proximity to old-growth nesting habitat appear important for murrelets during the breeding season and should be priorities for protection...the conservation of marbled murrelets may hinge on protecting not only nesting habitat--the focus of conservation efforts to date--but also on foraging habitat.


 


Sand lance (Ammodytes hexapterus) are considered an important prey of breeding marbled murrelets...They are associated with fine gravel or sandy-bottomed coastal waters ...


 


Given the marine habitat selection we observed in this study, we suggest that marine areas that should be prioritized for protection are those in closest proximity to large tracts of nesting habitat, with low human footprint, and near sand or gravel beaches.”


 


The Army Corps should not approve any commercial shellfish farming permits in the Dungeness National Wildlife Refuge as it is used by endangered species such as the marbled murrelet.  Gravel and sand tidelands that provide native eel grass and spawning areas for sand lance, surf smelt and herring should also be excluded from approval of any permits for commercial shellfish farming. 


 


The western grebe is a state candidate for listing as endangered, threatened or sensitive.  The common loon is a state sensitive species.  Both species are likely feeding in the areas of this proposed commercial shellfish farm.  We should not discourage the presence of these and the many other waterfowl species in the wildlife refuge by threatening their food supply and increasing the amount of human disturbance in the area.





Shellfish are touted as being important for cleaning the water of the Salish Sea, but the extreme numbers found in commercial shellfish farms may in fact be cleaning the water of the very organisms that serve as the base of the food chain for marbled murrelets, salmon, orcas and other protected species. 





A Peninsula Daily News article on August 5, 2016 features a story describing how scientists investigating the death of 400 rhinoceros auklets who breed on Protection Island, just east of the Dungeness National Wildlife Refuge, were likely starved because the size of the sand lance and herring they eat had become too small to satisfy their dietary requirements.  I urge you to protect eelgrass and forage fish by not approving this commercial shellfish operation.





The Oregon Vesper Sparrow is experiencing range-wide population declines and range contractions and many local extirpations.  The Washington Department of Fish and Wildlife (WDFW) believe that it has recently become extinct in the Dungeness area. The WDFW is recommending that it be classified as an endangered species in Washington in its May 2020 analysis.  Thorough analysis and great care should be taken prior to approving any commercial shellfish operations in the Dungeness area to be certain this species is not still using this area.  If this area is left natural it could also serve as a potential area to reintroduce the species.  

















From: Ross Barkhurst

To: Sanguinetti, Pamela A CIV USARMY CENWS (US)

Subject: [Non-DoD Source] Clallam County withdraws Finding of Non Significance for Dungeness Spit aquaculture project
— Olympic Peninsula Environmental News

Date: Sunday, May 31, 2020 9:05:26 AM

It would be difficult to improve on these comments, with which I agree. Waterbirds including Pacific Brant need
such areas. Spring staging for Brant is particularly crucial. We have a history of overriding purpose of refuges for
commercial purposes. In the Willapa National Wildlife Refuge, which was created for Brant, their are
understandably no hunting areas. I live on Willapa Bay and am familiar. In these same no hunting areas the USFWS
says not a word when WA Ecology issues a Permit to spray eelgrass. So you cannot harvest a bird there, but you can
kill all their food! Dungeness Spit seems a proposal to find similar cracks in the armor as designed. Same migratory
birds, same old “ fallow farms” dodge, same birds, being starved and degraded from pillar to post. So no eelgrass in
actual 30 plus acres? Things live in the bottom substrate! To be covered with plastic bags full of food filtering non
native competition? ACOE was recently told net loss of ecological function means just that. Deactivating fallow
ground in a Refuge was not granted an exception. Refusing to inventory habitat in entire ACOE district is now not
legal, nor is ignoring best available science such as documented failure of  tidal exchange” to remove polluted
water and bring new plankton in. Eelgrass cannot return if plastic bags have taken its place. Neither eelgrass in
Willapa Bay nor Spring staging Brant in Willapa Bay have been inventoried in over a decade after two major
pesticide spray campaigns. Now is not the time and this Corps District is not the location to erase any more habitat
while ignoring best available science and needs of migratory birds, fish, and invertebrates including infauna. Do not
grant this permit
Blockedhttps://olyopen.com/2018/05/15/clallam-county-withdraws-finding-of-non-significance-for-dungeness-spit-
aquaculture-project/

Sent from my iPhone
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From: Traci fairbanks

To: Sanguinetti, Pamela A CIV USARMY CENWS (US)

Subject: [Non-DoD Source] DNWR

Date: Sunday, May 31, 2020 8:08:50 AM

Hello ,

Please do not allow industrial shell fishing in the Dungeness National Wildlife Refuge.
Respectfully,

Traci Fairbanks

Sent from my iPhone
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From: Dorothy and Kim Lyons

To: Sanguinetti, Pamela A CIV USARMY CENWS (US)

Subject: [Non-DoD Source] Case #: 2007-1213 Dungeness National Wildlife Refuge
Date: Sunday, May 31, 2020 10:30:54 AM

Greetings,

I am writing regarding the proposed commercial lease for part of the Dungeness National Wildlife Refuge.

Commercial use will degrade this protected habitat, remove conserved areas from use by wild native species, and is
not appropriate for a Wildlife Refuge, which seeks to protect our precious and limited biodiverse ecosystems.
Thank you for working on behalf of us all to protect our precious public resources and sensitive species and
environments.

Future generations of Americans will benefit more by protection of the refuge for sensitive species for the benefit of
all rather than for commercial profit for few.

Please consider the mission statement for National Wildlife Refuges, and the intent in creating the Dungeness
National Wildlife Refuge, as noted below:

Blockedhttps://www.fws.gov/refuges/about/
Mission Statement:

The mission of the National Wildlife Refuge System is to administer a national network of lands and waters for the
conservation, management and, where appropriate, restoration of the fish, wildlife and plant resources and their
habitats within the United States for the benefit of present and future generations of Americans.

Each refuge is established to serve a statutory purpose that targets the conservation of native species dependent on
its lands and waters. All activities on those acres are reviewed for compatibility with this statutory purpose.

Blockedhttps://www.fws.gov/refuge/Dungeness/about.html

Recognizing the importance of the fertile habitats, President Woodrow Wilson established the Dungeness National
Wildlife Refuge on January 20, 1915 as a refuge, preserve, and breeding ground for native birds. Today the graceful
arch of Dungeness Spit continues to protect nutrient-rich tideflats for migrating shorebirds in spring and fall; a quiet
bay with calm waters for wintering waterfowl; an isolated beach for harbor seals and their pups; and abundant
eelgrass beds for young salmon and steelhead nurseries.

Dungeness National Wildlife Refuge is open to the public year-round. Hiking, wildlife viewing, and photography
are popular activities on the Refuge. Some portions are closed seasonally or permanently to protect sensitive
species. To ensure that wildlife continue to have a peaceful place to rest and feed, certain recreational activities
such as swimming, jogging, and other beach activities are allowed only in selected areas during certain times of the
year. Pets, bicycles, kite flying, frisbees, ball-playing, camping, and fires are not permitted on the Refuge as they are
a disturbance for the many migrating birds and other wildlife taking solitude on the Refuge.

Thank you for your consideration.
Best regards,

Dorothy Lyons
Olympia WA
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From: laridyng@olypen.com

To: Sanguinetti, Pamela A CIV USARMY CENWS (US); ecyrefedpermits@ecy.wa.gov; larjdyng@olypen.com

Subject: [Non-DoD Source] Case#2007-1213 Dungeness National Wildlife Refuge & proposed oyster operation by
Jamestown S"Klallam Tribe

Date: Monday, June 01, 2020 1:58:48 AM

Attachments: comments 2007-1213 USACE WADOE JSKT oyster op in DNWR.docx

Please see my attached comments about this subject (Case # 2007-1213)
for your consideration and the public record.

I would appreciate a confirmation email that verifies you have received
this attached input.

Thank you,

Judy Larson

1070 Palo Verde Loop
Sequim, WA
(360.683.3265)
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ATTN: U.S. Army Corps of Engineers (USACE), Regulatory Branch


              Pamela Sanguinetti


&           Washington State Department of Ecology (WA DOE)


               Federal Permit Coordinator



FROM: Judy Larson, 1070 Palo Verde Loop, Sequim, WA 98382 


              (phone contact: 360.683.3265)





RE: Case #2007-1213 and concerns about 404 CWA 


        Dungeness National Wildlife Refuge (DNWR) being used by Jamestown S’Klallam Tribe (JSKT) for proposed oyster operation with impacts pertinent to WA 401 Clean Water regulations and Coastal Management issues 


    


     As a resident here on the North Olympic Peninsula since 1993, I appreciate the many natural features unique to this area and feel compelled to submit some comments about how this proposed industrial shellfish operation would violate protective statutes and damage the Refuge and our public interests.


      I have followed information provided in local newspapers and read over materials available on websites of Protect the Peninsula’s Future (PPF) http://www.protectpeninsulasfuture.org and Clallam County (CC) https://clallam.net, both providing reference materials for the basis of my concerns.  I especially have relied on / refer to positions and facts provided by the U.S. Fish & Wildlife(USFW) inputs to County on 4/4/18 & then in 2/2019, as well as the 11/16/19 public presentation (including its photograph depictions) that was made  in Sequim by PPF.  Indeed, I ask that my concerns be considered as additionally being in support of and supported by any comments provided by USFW, PPF and the recognized local environmental organizations of Olympic Environmental Council and Coalition to Protect Puget Sound.  (All are known for substantiating detailed positions with specific references.) 


       Succinctly stated, my concerns include adverse impacts of this proposed oyster operation on the              area’s eelgrass beds, their dependent marine life and birds, PLUS plastics effects on marine and animal systems AND damage to public’s enjoyment of a natural environment/view of natural life.


       Each year our DNWR provides a unique natural experience for about 100,000 human visitors, and sustains ~250 bird species, many being migrating visitors themselves. These feathered visitors are often found foraging in the very area proposed for the oyster operation, so a “conflict of interest” is apparent. ”Tending” aquaculture involves human activities, which can disturb foraging AND reproduction success of birds.  The location (proposed to “phase out” to 50 acres) of the aquaculture materials clearly reduces the area, hence reduces amounts of resources available for foraging.  Some of the flora (eelgrass habitat) and fauna so impacted are recognized as needing protections, yet ironically, the aquaculture oysters could provide additional sustenance for an invasive predator recently found at DNWR, the European green crab!  Not consistent with CWA, -404(b)(1) Guidelines or -401 regulations are increased turbidity resulting from placement and tending of the proposed oyster development site, nor consistent are subsequent aquaculture wastes –including plastics/materials used for this industrial project.  (The hazards


of plastics to marine and wildlife have been increasingly verified in scientific literature such as in EnvironSciEur.2018;30(1):13) and even in National Geographic issue of June, 2018.)


     In summary, it appears that this venture poses endangerments as well as serious “net loss” risk to the eco-functions of DNWR habitat features.  (Such eco-functions have been described as significantly in need of protection by both USACE and WA DOE regulations regarding Shoreline Management and marine life CWA issues.)  


      Finally, since the JSKT already has available commercial shellfish operations in Blyn and Sequim (John Wayne Marina), I urge you to maintain the important public interest in protecting our DNWR and reject the Tribe’s proposed commercial oyster operation that threatens the quality of water, habitat and life associated with this important natural refuge. 





Respectfully submitted,   Judy Larson   (written 5/31/2020; emailed 6/1/2020).
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From: Darlene Schanfald

To: Sanguinetti, Pamela A CIV USARMY CENWS (US)

Cc: Olympus Net

Subject: [Non-DoD Source] How the blob Is warming British Columbia’s fjords; MS River delta marshes have hit a tipping
point, study finds

Date: Monday, June 01, 2020 2:23:28 PM

Attachments: Schanfald Seabird article Final Signed 6.1.2020.pdf

Importance: High

Please confirm receipt of this email

1 June 2020

U.S. Army Corps of Engineers, Regulatory Branch
Attention: Pamela Sanguinetti

P.O. Box 3755

Seattle, Washington 98124-3755

Dear Pam:

As an addendum to our earlier submitted comments. we have had a review of the science covering habitat conditions
for some of the migrating birds that visit the Refuge. (See attached.) Amazingly, many of the studies cited are about
a decade old and older. All these warnings from the past, and things have gotten worse where restoration has not
occurred.

~Jill Cooper~
Biologist & Project Manager
Marine Surveys & Assessments

As well, these two articles (just the most recent) make our points about warming waters and sea level rise. These
changes to our marine ecosystems make the JST’s intent to continue in the shellfish industry curious and
questionably feasible. Again, their permit should be declined. It would be a short-term gain, if any, leaving long-
term damages to this un-compromised Refuge so very needed for the wildlife as they continue to lose good habitat.

How the blob Is warming British Columbia’s fjords

hakaimagazine.com | May. 25
Waters are warming faster than the global average.
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Scientific Literature Review:
Examining the importance of migratory stop-over sites for a select
group of seabirds that frequent the
Dungeness National Wildlife Refuge

June 1, 2020

For:

Protect the Peninsula's Future
PO Box 1677
Sequim, WA 98382

MARINE SURVEYS & ASSESSMENTS
380 Jefferson Street
Port Townsend WA 98368
360-385-4073
msa@marinesurveysandassessments.com







Introduction

The purpose of this report is to conduct a scientific literature review assessing the overall
challenges and success rates of a select group of seabirds along their migration routes on the
Pacific Coast Flyway, with a special focus on the Dungeness National Wildlife Refuge in
Sequim, Washington. In this report, the habitat value and concerns for each major migratory
stop-over site, Important Bird Area (IBA), and Western Hemisphere Shorebird Reserve Network
(WHSRN) recognized area, will be examined in relation to each bird species discussed. With an
eye on the bigger picture of these birds’ migration routes and rest stops, conservation challenges,
and habitat needs, we will assess the Dungeness National Wildlife Refuge’s level of importance
for each of these species’ overall success.

Three bird types have been chosen to represent the larger group of waterfowl that rely heavily on
habitats like the Dungeness National Wildlife Refuge for resting, foraging, and replenishing
before continuing along the Pacific Flyway. These three types include one goose species, one
shorebird/sandpiper species, and three diving sea duck species (which for the purposes of this
report have been grouped together). Pacific Black Brant (Branta bernicla nigricans), Dunlin
(Calidris alpine), and all three Scoter species that frequent the Salish Sea area — Surf Scoter
(Melanitta perspicillata), White-Winged Scoter (M. deglandi), and Black Scoter (M. americana)
are covered. All of these bird species are found in high numbers at the Dungeness National
Wildlife Refuge at certain times of year, they depend on the intertidal habitat, eelgrass

(Zostera marina), and/or other marine habitats found there, and they all have distinct
conservation concerns.

Each species account below will include a brief overview of range, migratory challenges,
relevant behavior, conservation status, habitat needs, and diet, along with descriptions of their
major migratory stop-over sites along the Pacific Flyway in North America. At the end of this
report there is a discussion which will tie together all species and migratory stops that were
touched on to gain a big picture view of the importance of the Dungeness National Wildlife
Refuge.

Species Accounts

Pacific Black Brant (Branta bernicla nigricans)

The Pacific Flyway Brant (Branta bernicla) population is made up of the combination of all
Brant subspecies who breed in Alaska, the eastern Russian arctic, and the western Canadian
arctic, and who primarily winter along the Pacific Coast from Alaska to Mexico (Pacific Flyway
Council 2002). There is only one subspecies of Brant officially recognized on the West Coast of
North America, and that is the Pacific Black Brant, (Branta bernicla nigricans). However, there
is a second group of Brant geese called the Western High-Arctic (WHA) or Gray-Bellied Brant
which are recognized as a separate management unit from the Pacific Black Brant even though
their subspecies status is currently unresolved (Pacific Flyway Council 2018, Cornell Lab of







Ornithology Birds of the World 2020) The WHA Brant is managed separately because it breeds
on the Parry Islands in Northwest Territories and winters only as far south as the Puget Sound.
The WHA Brant exhibits plumage characteristics ranging from the light gray breast and belly
feathers to Black breast and belly feathers akin to the Black Brant, however most of the WHA
population is composed of the lighter and intermediate plumage types (Boyd and Maltby 1979).
In addition to coloration, genetic studies suggest the population may be isolated reproductively
from the Black Brant and comprise a separate stock with no subspecies designation (Shields
1990).

For the purposes of this report, the focus is on the Pacific Black Brant (Branta bernicla
nigricans), which is the most abundant Brant that visits the greater Puget Sound area, breeding in
the western Canadian low Arctic (including Banks and Victoria Island) as well as north and west
Alaska, and wintering along the Pacific Coast from Alaska to Mexico (Cornell Lab of
Ornithology Birds of the World 2020). In Washington state, the Black Brant’s wintering grounds
include the Strait of Georgia, Dungeness Spit, Willapa Bay, Puget Sound, and Grays Harbor
(Christmas Bird Count [CBC] data).

Habitat and Diet

The Pacific Black Brant (Branta bernicla nigricans) breeds in lowland Arctic tundra or wet
coastal meadows, generally near the coast, and often on small islands in lakes or rivers. The
Brant rears its broods in saltmarshes. Molting adults prefer lake shorelines with fine freshwater
grasses and sedges, along estuaries and sandy shores, usually roosting in shallow, muddy bays
and feeding on saltmarshes (Cornell Lab of Ornithology Birds of the World 2020). In the
nonbreeding season, the Brant feeds largely on eelgrass, green algae, and salt marsh plants in the
intertidal zone, and in some wintering areas grazes on upland grasslands. During breeding and
molting, the Brant eats short arctic graminoids, forbs, and mosses (Cornell Lab of Ornithology
Birds of the World 2020). Native eelgrass is designated by the Washington Department of Fish
and Wildlife (WDFW) as a habitat of special concern (WAC 220-110-250) and by the
Department of Ecology as a critical saltwater habitat (WAC 173- 26-221) under the Shoreline
Management Act (RCW 90.58).

Conservation and Migratory Stop-over Sites

The Pacific Black Brant is not considered globally threatened, and its Federal Endangered
Species Act (ESA) listing is “Least Concern.” However, the Brant is listed as an Audubon
Pacific Flyway priority species due to its status of “Moderate Concern” by the State of the Birds
Report (https://www.stateofthebirds.org/2016/resources/species-assessments/), which is
published every few years by the North American Bird Conservation Initiative (NABCI) using
the latest scientific data to “assess the status and health of all U.S. bird species to

promote birds as indicators of overall environmental health and human well-being.”

In the contiguous United States, the important migratory stop-over sites along the Pacific Black
Brant’s migration and wintering grounds include Padilla Bay, Dungeness Bay area, Grays
Harbor, Willapa, Tillamook, Coos, and Humbolt Bays, Point Reyes, Monterey Bay, Morro Bay,
and South San Diego Bay, which are all recognized as IBAs, many of which are also listed as
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WHSRN sites (https://ebird.org/science/status-and-trends/, Cornell Lab of Ornithology Birds of
the World 2020, https://whsrn.org/whsrn-sites/map-of-sites/). The Pacific Black Brant, which
winter in Washington’s waters, tend to originate from Alaska or other western Canadian Arctic
stocks (Reed et al. 1989a). The Dungeness National Wildlife Refuge is one of the largest Brant
haul out sites in the state of Washington (Pacific Flyway Council 2002), with 8000 Brants
observed there in 2001 (https://netapp.audubon.org/iba/Reports/278). During the winter,
thousands of individuals are regularly spotted at the Dungeness National Wildlife Refuge
according to eBird map data (https://ebird.org/map).

In North America, most mortality was historically caused by hunting. However, after declining
sport harvests, the Pacific Flyway harvest has roughly stabilized since the 1980’s (Pacific
Flyway Council 2013).

There is some evidence towards the Pacific Black Brant being affected by climate change, due to
the fact that the number of nests has been increasing in the low Arctic, and decreasing in the
higher altitude areas over the last 20 years (Burgess et al. 2011, Stehn et al. 2011). On the Pacific
Coast, a major decrease in use during spring in California (Sedinger et al. 1994) coincided with
an expansion of the Brant’s winter range into the western coast of mainland Mexico during
1950-1970 (Leopold and Smith 1953, Smith and Jensen 1970), possibly a result of increasing
disturbance from hunting in California (Moore and Black 2006a), or due to the fact that
California has lost as much as 90% of all wetlands since the 1800°s (Dahl and Allord 1996).

Winter habitats used by the Pacific Black Brant along the west coast of the United States have
experienced considerable impact from industrialization and recreational use of estuaries
(Barnhart et al. 1992). Use of racks, pesticides, and power dredges in oyster-farming has
destroyed or altered eelgrass beds in Willapa Bay, WA (Wilson and Atkinson 1995, Felsot and
Ruppert 2002); Humboldt Bay, CA (J. Smith unpubl. data); Morro Bay, CA (Einarsen 1965); and
Bahia San Quintin, Mexico (Ward et al. 2003). Dumping of empty oyster shells caused loss of
eelgrass, and presence of oyster racks obstructs access by Brant to large areas in some estuaries
(Wilson and Atkinson 1995, J. D. Smith, DHW, and K. Foerster unpubl. data).

As many as 50,000 Pacific Black Brant have been seen at Padilla Bay in the past, which
represents an important wintering and spring migration habitat for this species, as it is rich in
eelgrass. However, it should be noted that Padilla Bay has struggled historically with habitat loss
due to land-fill for industrial purposes, privatization, and dredge-spoil disposal, and has only in
recent years improved in habitat quality from efforts by the state and local non-profits. Despite
improvements and the creation of a National Research Reserve, there still exist two oil refineries
(Shell Puget Sound Refinery and the Marathon Anacortes Refinery) adjacent to the area, and
birds often suffer disturbance from intense tanker traffic and recreational boat use alongside their
primary preening/roost/graveling area on dredge-spoil gravel bars at the Swinomish Slough
(Wahl et. Al. 1979).

Humbolt Bay is a major use site by the Pacific Black Brant, and is classified as both a WHSRN
and IBA. Its eelgrass beds are the largest found between Willapa Bay, WA and Baja California,
Mexico. This bay is rich in marine and estuarine vertebrates and invertebrates, providing food for
hundreds of thousands of migrating shorebirds and waterfowl, especially Pacific Brant. Surveys
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in 2018 estimated that around 500,000 shorebirds migrate through the Humboldt Bay area during
April and early May (https://whsrn.org/whsrn-sites/map-of-sites/). Recently, National Audubon
fought to protect Humbolt Bay from the expansion of shellfish farms proposed by Pacific
Seafoods, and is currently working with local agencies to maintain that additional shellfish farm
permitting is sited and scaled to ensure eelgrass and bird habitats are well protected, while
allowing reasonable growth of the shellfish industry
(https://ca.audubon.org/conservation/conservation/seas-shores/humboldt-bay).

With all of these habitat stressors in mind (climate change, wetland loss, human disturbance), the
winter distribution of the Pacific population of Brant has been steadily shifting northward since
the 1980’s, with decreases in Mexico and increases in N. California, SW. British Columbia, and
particularly in Alaska, where up to 30% of the population now winters (Ward et al. 2009, Collins
et al. 2012, Cornell Lab of Ornithology Birds of the World 2020). Since climate change also
affects the growth patterns and range of eelgrass, an important food source to Brants (Ward et al.
2009), it has also been noted that Brant habitat and site usage changes have shifted with the
availability (or lack ) of eelgrass beds (Wilson and Atkinson 1995), and water levels, including
tidal movements (Clausen 2000).

Dunlin (Calidris alpine Pacifica)

Dunlin (Calidris alpine) are a common and widespread sandpiper in North America (Cornell Lab
of Ornithology Birds of the World 2020), and the Pacific Coast population (Caldris alpine
Pacifica) are one of the highest count species found at the Dungeness National Wildlife Refuge,
(www.migratoryshorebirdproject.org). This cosmopolitan bird is monogamous as well as
territorial, and breeds in the subarctic and arctic coastal tundra from southwestern Alaska north
and east to James Bay, Canada. During the winter it spends most of its time in large estuaries
along the Pacific and Atlantic coasts of the United States into northern Mexico, although some
Alaska birds spend the winter in coastal East Asia. Intertidal and coastal zones are important
foraging grounds for Dunlin and other shorebirds (Cornell Lab of Ornithology Birds of the
World 2020).

Habitat and Diet

Dunlin rely on coastal and intertidal habitats to forage clams, worms, insect larvae, and
amphipods, although they will eat other invertebrates, and rarely small fish, from freshwater,
marine, and terrestrial areas.

Conservation and Migratory Stop-over Sites

The Dunlin is not considered globally threatened, and its Federal ESA listing is “Least Concern.”
However, despite its broad geographic range, populations of several types of Dunlin appear to
have declined in recent decades, perhaps because of continued loss and degradation of wetland
habitats (Cornell Lab of Ornithology Birds of the World 2020). Dunlin have also been listed as
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“Moderate Concern” by the State of the Birds Report
(https://www.stateofthebirds.org/2016/resources/species-assessments/).

Focusing on the Pacific Flyway and contiguous North America, some important migratory stop-
over sites for the Dunlin include the Dungeness National Wildlife Refuge and many areas
throughout the Salish Sea, Makah Bay, La Push, Grays Harbor, Willapa Bay, Columbia River,
Humbolt Bay, San Francisco Bay, Mono Lake, Owens Lake, and South San Diego Bay
(https://ebird.org/science/status-and-trends/, https://whsrn.org/whsrn-sites/map-of-sites/). Outside
of our focus area, but not far north of Dungeness, is Boundary Bay — Roberts Bank — Sturgeon
Bank (Fraser River Estuary, Canada), where up to 29,000 individuals have been known to spend
their winter
(http://datazone.birdlife.org/userfiles/file/sowb/flyways/1_Pacific_Americas_Factsheet.pdf).

In the area of Dungeness National Wildlife Refuge, the USFS has observed daily high counts of
up to 4,000 shorebirds during spring migration and 2-3,000 during the winter months (National
Refuge Complex, Unpublished Data 2010-2018). Given their stopover rates of 1-3 days on
migration, this accounts for approximately 15-20,000 shorebirds using the Refuge during spring
migration alone (Warnock and Bishop 1998). The North Pacific Coast Regional Shorebird
Management Plan qualifies Dungeness Bay as a WHSRN site of Regional Importance (Drut and
Buchanan 2000), and the refuge is also recognized as an IBA.

Willapa Bay, on the southern Washington coast, is a site of International Importance for the
Dunlin, also recognized as both a WHSRN and IBA. In addition to holding 10% or more of these
populations, it is believed that at least 200,000-300,000 shorebirds migrate through the bay
during spring migration (https://whsrn.org/whsrn-sites/map-of-sites/). In the early 1900’s,
invasive cordgrass (Spartina) was accidentally introduced as a packing material for imported
oysters and colonized 7,400 acres. Spartina threatens the ecology of the bay by choking out
native plants and creating meadows that raise the elevation of mudflats
(https://wildliferecreation.org/projects/willapa-bay-restoration/).

Grays Harbor Estuary is recognized as both a WHSRN site and IBA. It is a major staging area
for shorebirds migrating along the Pacific Flyway, and is visited by over 500,000 shorebirds
throughout the spring and fall. As many as 24 species of shorebird use Grays Harbor, with
Western Sandpiper and Dunlin being the most abundant (https://whsrn.org/whsrn-sites/map-of-
sites/). In a study of selected sites in Washington, researchers projected that a 27-inch rise in sea
levels would cause a 58 percent loss of low tidal areas and a 24 percent loss of freshwater tidal
areas. Grays Harbor and Willapa Bay are projected to be the most likely to experience the
greatest loss of key habitats, although the Lower Columbia estuary will likely gain habitat
(Ducks Unlimited 2010a, 2010b, 2010c, 2010d).

Dunlin have suffered habitat loss and degradation in many of their migratory stop-over sites
over the years, with loss of habitat most severe on wintering grounds. In fact, Calidris a.
Pacifica historical wintering habitat has been reduced by 30-91% (Page and Gill 1994). In some
areas such as the Central Valley of California, substantial numbers of Dunlin have moved inland
from the coast in midwinter (Cornell Lab of Ornithology Birds of the World 2020). This could
be problematic because both Mono and Owens Lake, which are now major migratory stop-over
sites, have struggled with high salinity levels and habitat loss due to excessive water diversions
to Los Angeles. Both Mono and Owens saline lakes are internationally recognized for their
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importance as IBAs, as well as WHSRN areas of importance (https://whsrn.org/whsrn-sites/map-
of-sites/). Mono Lake supports up to 1 million waterfowl (shorebirds, grebes, gulls, ducks and
geese) at peak migration during the fall (https://whsrn.org/whsrn-sites/map-of-sites/,
monolake.org), and_Owens Lake is a major stop-over site for shorebirds and waterfowl in the
southern California interior. Each spring and fall, brine flies on the lake support thousands of
shorebirds (https://www.audubon.org/important-bird-areas/owens-lake).

Shorebirds re-routing from previous key habitats have also been documented resulting from
changes in deposition of sediment and nutrients, which can pose threats to many species. An
example of this is that both Dunlin and Western Sandpiper were found to significantly avoid
areas used for aquaculture in Tomales Bay (Kelly et. al. 1996).

Along with habitat loss, it is thought that pesticides and toxins may be affecting Dunlin (Cornell
Lab of Ornithology Birds of the World 2020). Five of 54 Dunlin examined at the Fraser River
Delta, British Columbia, had lead shot present in their gizzard (Kaiser et al. 1986), and a study
done documenting mercury poisoning showed that mean concentrations of mercury (dry weight,
in liver) in Washington ranged from 4.2 to 4.4 ppm, and in California from 5.5 to 18.9 ppm;
concentrations high enough that sublethal effects could occur (Custer and Myers 1990).
Strychnine poisoning has also been documented by a study of 36 Dunlin that ingested poisoned
grain (Warnock and Schwarzbach 1995).

Surf Scoter (Melanitta perspicillata), White-Winged Scoter (M. deglandi), and
Black Scoter (M. americana)

These three Scoter species are all medium sized diving sea ducks which breed in northern
Canada and Alaska, and spend non-breeding periods in nearshore marine habitats along both
coasts of North America (Cornell Lab of Ornithology Birds of the World 2020).

Surf Scoters (Melanitta perspicillata) and White-winged Scoters (M. deglandi) have been
combined and treated identically in most population and conservation assessments because they
often occur together in their wintering and breeding sites, and are difficult to tell apart in aerial
sea surveys. The Black Scoter (M. americana) remains one of North America's least known
waterfowl (Cornell Lab of Ornithology Birds of the World 2020). Because all three of these
Scoter species have often been studied together, and they are the three species which occur in the
Puget Sound region, this report will discuss them together.

Although all three Scoter species have similar feeding habits, their ranges and seasonal patterns
of habitat use are markedly different. The Surf Scoter migrates from breeding areas in
northwestern Canada and Alaska to wintering areas mainly along the Pacific and Atlantic coasts.
The Surf Scoter goes much farther south than the White-Winged and Black Scoters, traveling all
the way down into Baja. Cross-continental migration has been speculated, but not confirmed, for
the Surf Scoter (Goudie et al. 1994a). Like the Surf Scoter, the White-Winged Scoter migrates
from breeding areas in northwestern Canada and Alaska to winter on Atlantic and Pacific coasts
of North America (Bellrose 1980) but has a more northerly range than the Surf Scoter, and also
rarely goes inland along the Great Lakes (Cornell Lab of Ornithology Birds of the World 2020).
More studies need to be done on the range of the Black Scoter, but it appears to be similar to that
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of the White-Winged Scoter (https://ebird.org/science/status-and-trends/). Outside their breeding
range, all three Scoter species occur almost exclusively at sea where they spend most of the year
(Cornell Lab of Ornithology Birds of the World 2020).

Habitat and Diet

When wintering sites are found with profitable feeding, Scoter aggregations may number into the
many thousands of individuals. Surf Scoters dive to feed on a variety of benthic invertebrates,
including mollusks and crustaceans. Feeding mainly occurs in shallow water but can extend up
to subtidal depths of 25 m. Marine feeding habitats are diverse, ranging from rocky- to soft-
bottom substrates that may or may not be vegetated (Cornell Lab of Ornithology Birds of the
World 2020). For Surf Scoters, the eggs from herring spawning are an important food source and
attract large numbers of birds (Terence et. al.1979).

Bays and inlets are important habitats for food availability when wintering, and in breeding
areas, Scoters favor large wetlands and lakes, either brackish or freshwater. (Cornell Lab of
Ornithology Birds of the World 2020). Black Scoters, although primarily feeding on mollusks
and crustaceans, will eat up to 10% plants, often feeding in waters < 10 m deep. (Cornell Lab of
Ornithology Birds of the World 2020).

Conservation and Migratory Stop-over Sites

Global status of the Surf and White-Winged Scoter species is “Least Concern” under the
International Union for Conservation of Nature (IUCN) Red List. However, the Black Scoter is
listed globally as “Near Threatened” (https://www.iucnredlist.org/). All three species of Scoters
are listed as a "Species of Greatest Conservation Need" in Washington state. All three species of
Scoter have also been listed as a Watch List Species of “High Concern” by the State of the Birds
Report (https://www.stateofthebirds.org/2016/resources/species-assessments/). Additionally,
using several data sources, the North American Waterfowl Management Plan Committee
suggested that the White-winged Scoter population was decreasing from 1970 to 2003 (N.
American Waterfowl Management Plan 2004).

Although data from eastern North America is sparse, continental numbers of the three Scoter
species combined appear to have declined significantly during the past 30 to 60 years.
Depending on location and timeframe, estimates range from 40 to 80% decline, with some
evidence that declines have slowed or stabilized since the 1990s. Reasons for these declines are
speculative, however possible factors could include climate change effects on their boreal
nesting and wetland habitats, as well as changes in food availability and productivity due to
increases in temperature and the introduction of invasive species (Cornell Lab of Ornithology
Birds of the World 2020). For example, in the Strait of Juan de Fuca, warming appeared
responsible over a 52-year period for a 51% decline in the vertical extent of mussels

(Mytilus spp.) and disappearance of reproductive populations of mussels in some sites (Harley
2011). On the Pacific Coast, preliminary studies suggest that survivorship is highly linked to the
health of their wintering grounds. Behaviorally, compared to most waterfowl, these Scoters nest
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later, and likely have limited opportunity to re-nest (Cornell Lab of Ornithology Birds of the
World 2020). One study predicts that climate change will cause more severe declines in late- vs.
early-nesting duck species, which would adversely affect Scoters (Drever et al. 2012).

During nonbreeding periods, Surf Scoters aggregate in coastal habitats where they are more
easily exposed to human impacts. Possible impacts include degradation of nearshore feeding
habitats, such as effects from shoreline armoring, and declines in critical seagrass beds. Toxin
exposure and accumulation, as well as oil spills, may also be contributing factors (Cornell Lab of
Ornithology Birds of the World 2020). In the Puget Sound, 93% of coastlines have been altered
by removal of shoreline vegetation, dredging, seawalls, and other coastal modifications
(Simenstad et al. 2011). Seagrass beds have been disappearing globally at a rate of 110 km2/yr
since 1980 (Waycott et al. 2009). All three Scoter species were assigned the second highest oil
vulnerability index (based on 20 factors affecting survival, and the 14th highest score of all 176
species considered (King and Sanger 1979).

Across all three species of Scoter, in Puget Sound and Strait of Georgia, British Columbia, risk
factors for the declines in nonbreeding numbers also include reliance on forage fish (Vilchis et
al. 2014). Surf Scoters, in particular, have shown to depend heavily on herring spawn (Anderson
et al. 2009b), so declines in herring stocks may be linked to survivorship of Surf Scoters.
Similarly, in Prince William Sound, Alaska between 1972 and 1993, many bird species that rely
on forage fish or their eggs declined, including an 83% decline in Surf Scoters (Agler et al.
1999).

On the Pacific Coast, hunting no longer appears to pose a major threat to Scoters. In North
America, the majority of Surf Scoters are shot in the Atlantic Flyway. During 1992-2001 in
North America, 94% of the mean annual sport harvest happened on the Atlantic Coast (Sea Duck
Joint Venture 2007).

Studies of toxin effects on Scoters along the Pacific Coast high levels of selenium concentrations
in Surf Scoter muscles (White et al. 1987a, 1988b, and 1989b, Urquhart and Regalado 1991).
Average levels of selenium in muscles increased and evidence suggested that these elevated
levels were acquired in their wintering grounds along the Pacific coast (White et al. 1988b).
Levels of liver selenium in breeding White-winged Scoters were also correlated with the trophic
level of their marine diet (DeVink et al. 2008). Given the rapid massive migration of Scoters
from wintering to breeding areas, and the short nesting window, reproductive success of some
birds could be affected by selenium (Heinz et al. 1990).

Harmful red tide events may become more frequent or severe with climate change (Wells et. al.

2015), and in 2007, Surf Scoters were found stranded dead and alive after exposure to a red tide
event caused by the dinoflagellate Akashiwo sanguinea in Monterey Bay, California. Surfactant-
like proteins from the red tide formed a slimy foam which caused plumage disruption leading to
hypothermia, similar to the effects of oil exposure (Jessup et al. 2009).

Lastly, like most diving ducks, Scoters are known to drown in fishing nets. In some regions
bycatch does not appear to be a major source of mortality for Surf Scoters (Hamel et al. 2009),







but bycatch has not been well documented historically (Cornell Lab of Ornithology Birds of the
World 2020).

An assessment was conducted in British Columbia which indicates that shore-based shellfish
aquaculture has little impact on Scoters (Zydelis et al. 2006). However, as aquaculture continues
to expand in many coastal areas, it is unclear if it may impact Scoters at higher thresholds
(Cornell Lab of Ornithology Birds of the World 2020).

In the contiguous US, the major migratory stop-over resting and feeding sites along the Pacific
Coast that are important to these Scoter species include the Dungeness National Wildlife Refuge
and other areas throughout the Salish Sea, Makah Bay, La Push, Grays Harbor, Willapa Bay, the
Columbia River, Point Reyes, and South San Diego Bay (https://ebird.org/science/status-and-
trends/, https://whsrn.org/whsrn-sites/map-of-sites/).

The Puget Sound supports some of the largest wintering Scoter populations on the Pacific Coast
(Wahl 1981) with Surf Scoters being one of the most abundant diving ducks in Puget Sound
between September and May. The highest densities of Scoters can be found in southern and
central Puget Sound (Nysewander et al. 2005), and within the Puget Sound area, it is thought that
Bellingham Bay, Padilla Bay, and Dungeness Bay are of special importance (Terence et.
al.1979). According to USFWS, Dungeness Bay and Harbor also support the largest
concentration of molting Scoters during fall (J. Evenson and K. Spragens, pers comm, USFWS
letter in reference to FWS/R1/NWRS/FFO1RWMTO00). Scoters most likely roost in large groups
in the center of bays (Terence et. al.1979), making protected places like the Dungeness Bay
Wildlife Refuge likely of high habitat value. According to eBird data, hundreds of Scoters have
been spotted at a time at the Dungeness National Wildlife Refuge. Scoters have undergone
significant population declines of up to 50% in the Salish Sea, due in part to a reduction in
foraging sites and resources (predominantly herring spawn; Buchanan 2006).

Discussion

Migratory birds provide us with a unique window into the great picture of habitat conservation
needs because their individual ranges can span thousands of miles, crossing human borders and
habitat types, while spanning dimensional boundaries of land, water, and air. Because of their
unique life habits, they can be most vulnerable to pressures caused by human disturbance,
changes in the climate, and habitat loss, and can be indicators of larger trends. In the inland
waters of the Salish Sea (which includes areas and data from outside the Puget Sound Basin),
between 1978/79 and 2003-2005, it is reported that there has been a 29% decline in the total
number of all marine birds combined (Bower 2009). It has also been noted that 93% of coastlines
have been altered by the removal of shoreline vegetation, dredging, seawalls, and other coastal
modifications (Simenstad et al. 2011).

Of the three categories of Species Accounts above, a goose, a shorebird, and a sea duck were
covered, each with distinctly different foraging styles, ranges, and habitat needs. The Pacific
Black Brant (Branta bernicla nigricans) relies on native populations of eelgrass, which has
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shown declines in recent years, causing their habitat and site usage to shift with food availability
(Ward et al. 2009, Wilson and Atkinson 1995). The Pacific Dunlin (Caldris alpine Pacifica)
forage in the intertidal and coastal zones, and can be especially sensitive to toxins, micro plastics,
and disruptions in sediment, such as those caused by aquaculture (Kelly et. al. 1996). Scoters
(Melanitta spp.) are diving ducks which feed on mollusks, crustaceans, forage fish, and herring
spawn, so are sensitive to recent declines in forage fish, with one study showing an 83% decline
in Scoter population in Prince William Sound, AK (Agler et al. 1999). In the Strait of Juan de
Fuca, the warming climate appeared responsible over a 52-year period for a 51% decline in the
vertical extent of mussels (Mytilus spp.) and disappearance of reproductive populations of
mussels in some sites (Harley 2011).

Ranges of these three types of birds have also been shifting over time, possibly due to climate
change and habitat loss. With the Brant, there have been major losses in their southerly range,
including up to a 90% decrease in wetland habitat in CA since the 1800’s (Dahl and Allord
1996), and changes in their tundra nesting site habitat in the far north. Pacific Dunlin have
suffered major losses of their historic wintering habitat, which has been reduced by 30-91%
(Page and Gill 1994). Scoters, especially White-Winged and Black, are among the least-studied
waterfowl, and we are in a race against time to discover their ranges and habitat needs before
they show further declines. Scoter population decreases estimates range from 40 to 80% decline,
with declines of up to 50% in the Salish Sea, due in part to a reduction in foraging sites and
resources (predominantly herring spawn; Buchanan 2006). Scoters also have a late nesting
period, which creates a short window to have a successful brood, making them more vulnerable
to changes in climate (Cornell Lab of Ornithology Birds of the World 2020).

All of these bird species rely on stop-over resting and foraging sites to replenish their stores
before continuing on their migration along the Pacific Flyway. Many of these stop-over sites are
stressed with major conservation needs, making the ones we have left even more important to
protect. Washington is an important nexus of two distinct populations of Brant, the Pacific Black
Brant, and the Western High Arctic Brant. The Dungeness National Wildlife Refuge is one of the
largest Brant haul out sites in the state of Washington (Pacific Flyway Council 2002). It also
supports thousands of Dunlin, where the USFWS has observed daily high counts of up to 4,000
shorebirds during spring migration and 2-3,000 during the winter months (National Refuge
Complex, Unpublished Data 2010-2018). The Puget Sound supports some of the largest
wintering Scoter populations on the Pacific Coast (Wahl 1981), and according to USFWS,
Dungeness Bay and Harbor support the largest concentration of molting Scoters during the fall.

In Washington, both Willapa Bay and Grays Harbor are important migratory stop-overs to all
three types of birds discussed in this report. Unfortunately, it is projected that Grays Harbor and
Willapa Bay are the most likely to experience the greatest loss of key habitats due to climate
change and rising sea levels (Ducks Unlimited 2010a, 2010b, 2010c, 2010d), making the
Dungeness National Wildlife Refuge even more important as an alternative site. The Refuge’s
Bay is protected by the Dungeness Spit from prevailing winds, with productive shallow waters
extending offshore. It is argued to be the single most important subregion area for wintering
waterfowl resting and foraging along the shoreline of the Strait of Juan de Fuca (Terence 1979).







The information contained in this report has been independently researched and prepared by
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Mississippi River delta marshes have hit a tipping point, study finds
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Introduction

The purpose of this report is to conduct a scientific literature review assessing the overall
challenges and success rates of a select group of seabirds along their migration routes on the
Pacific Coast Flyway, with a special focus on the Dungeness National Wildlife Refuge in
Sequim, Washington. In this report, the habitat value and concerns for each major migratory
stop-over site, Important Bird Area (IBA), and Western Hemisphere Shorebird Reserve Network
(WHSRN) recognized area, will be examined in relation to each bird species discussed. With an
eye on the bigger picture of these birds’ migration routes and rest stops, conservation challenges,
and habitat needs, we will assess the Dungeness National Wildlife Refuge’s level of importance
for each of these species’ overall success.

Three bird types have been chosen to represent the larger group of waterfowl that rely heavily on
habitats like the Dungeness National Wildlife Refuge for resting, foraging, and replenishing
before continuing along the Pacific Flyway. These three types include one goose species, one
shorebird/sandpiper species, and three diving sea duck species (which for the purposes of this
report have been grouped together). Pacific Black Brant (Branta bernicla nigricans), Dunlin
(Calidris alpine), and all three Scoter species that frequent the Salish Sea area — Surf Scoter
(Melanitta perspicillata), White-Winged Scoter (M. deglandi), and Black Scoter (M. americana)
are covered. All of these bird species are found in high numbers at the Dungeness National
Wildlife Refuge at certain times of year, they depend on the intertidal habitat, eelgrass

(Zostera marina), and/or other marine habitats found there, and they all have distinct
conservation concerns.

Each species account below will include a brief overview of range, migratory challenges,
relevant behavior, conservation status, habitat needs, and diet, along with descriptions of their
major migratory stop-over sites along the Pacific Flyway in North America. At the end of this
report there is a discussion which will tie together all species and migratory stops that were
touched on to gain a big picture view of the importance of the Dungeness National Wildlife
Refuge.

Species Accounts

Pacific Black Brant (Branta bernicla nigricans)

The Pacific Flyway Brant (Branta bernicla) population is made up of the combination of all
Brant subspecies who breed in Alaska, the eastern Russian arctic, and the western Canadian
arctic, and who primarily winter along the Pacific Coast from Alaska to Mexico (Pacific Flyway
Council 2002). There is only one subspecies of Brant officially recognized on the West Coast of
North America, and that is the Pacific Black Brant, (Branta bernicla nigricans). However, there
is a second group of Brant geese called the Western High-Arctic (WHA) or Gray-Bellied Brant
which are recognized as a separate management unit from the Pacific Black Brant even though
their subspecies status is currently unresolved (Pacific Flyway Council 2018, Cornell Lab of







Ornithology Birds of the World 2020) The WHA Brant is managed separately because it breeds
on the Parry Islands in Northwest Territories and winters only as far south as the Puget Sound.
The WHA Brant exhibits plumage characteristics ranging from the light gray breast and belly
feathers to Black breast and belly feathers akin to the Black Brant, however most of the WHA
population is composed of the lighter and intermediate plumage types (Boyd and Maltby 1979).
In addition to coloration, genetic studies suggest the population may be isolated reproductively
from the Black Brant and comprise a separate stock with no subspecies designation (Shields
1990).

For the purposes of this report, the focus is on the Pacific Black Brant (Branta bernicla
nigricans), which is the most abundant Brant that visits the greater Puget Sound area, breeding in
the western Canadian low Arctic (including Banks and Victoria Island) as well as north and west
Alaska, and wintering along the Pacific Coast from Alaska to Mexico (Cornell Lab of
Ornithology Birds of the World 2020). In Washington state, the Black Brant’s wintering grounds
include the Strait of Georgia, Dungeness Spit, Willapa Bay, Puget Sound, and Grays Harbor
(Christmas Bird Count [CBC] data).

Habitat and Diet

The Pacific Black Brant (Branta bernicla nigricans) breeds in lowland Arctic tundra or wet
coastal meadows, generally near the coast, and often on small islands in lakes or rivers. The
Brant rears its broods in saltmarshes. Molting adults prefer lake shorelines with fine freshwater
grasses and sedges, along estuaries and sandy shores, usually roosting in shallow, muddy bays
and feeding on saltmarshes (Cornell Lab of Ornithology Birds of the World 2020). In the
nonbreeding season, the Brant feeds largely on eelgrass, green algae, and salt marsh plants in the
intertidal zone, and in some wintering areas grazes on upland grasslands. During breeding and
molting, the Brant eats short arctic graminoids, forbs, and mosses (Cornell Lab of Ornithology
Birds of the World 2020). Native eelgrass is designated by the Washington Department of Fish
and Wildlife (WDFW) as a habitat of special concern (WAC 220-110-250) and by the
Department of Ecology as a critical saltwater habitat (WAC 173- 26-221) under the Shoreline
Management Act (RCW 90.58).

Conservation and Migratory Stop-over Sites

The Pacific Black Brant is not considered globally threatened, and its Federal Endangered
Species Act (ESA) listing is “Least Concern.” However, the Brant is listed as an Audubon
Pacific Flyway priority species due to its status of “Moderate Concern” by the State of the Birds
Report (https://www.stateofthebirds.org/2016/resources/species-assessments/), which is
published every few years by the North American Bird Conservation Initiative (NABCI) using
the latest scientific data to “assess the status and health of all U.S. bird species to

promote birds as indicators of overall environmental health and human well-being.”

In the contiguous United States, the important migratory stop-over sites along the Pacific Black
Brant’s migration and wintering grounds include Padilla Bay, Dungeness Bay area, Grays
Harbor, Willapa, Tillamook, Coos, and Humbolt Bays, Point Reyes, Monterey Bay, Morro Bay,
and South San Diego Bay, which are all recognized as IBAs, many of which are also listed as
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WHSRN sites (https://ebird.org/science/status-and-trends/, Cornell Lab of Ornithology Birds of
the World 2020, https://whsrn.org/whsrn-sites/map-of-sites/). The Pacific Black Brant, which
winter in Washington’s waters, tend to originate from Alaska or other western Canadian Arctic
stocks (Reed et al. 1989a). The Dungeness National Wildlife Refuge is one of the largest Brant
haul out sites in the state of Washington (Pacific Flyway Council 2002), with 8000 Brants
observed there in 2001 (https://netapp.audubon.org/iba/Reports/278). During the winter,
thousands of individuals are regularly spotted at the Dungeness National Wildlife Refuge
according to eBird map data (https://ebird.org/map).

In North America, most mortality was historically caused by hunting. However, after declining
sport harvests, the Pacific Flyway harvest has roughly stabilized since the 1980’s (Pacific
Flyway Council 2013).

There is some evidence towards the Pacific Black Brant being affected by climate change, due to
the fact that the number of nests has been increasing in the low Arctic, and decreasing in the
higher altitude areas over the last 20 years (Burgess et al. 2011, Stehn et al. 2011). On the Pacific
Coast, a major decrease in use during spring in California (Sedinger et al. 1994) coincided with
an expansion of the Brant’s winter range into the western coast of mainland Mexico during
1950-1970 (Leopold and Smith 1953, Smith and Jensen 1970), possibly a result of increasing
disturbance from hunting in California (Moore and Black 2006a), or due to the fact that
California has lost as much as 90% of all wetlands since the 1800°s (Dahl and Allord 1996).

Winter habitats used by the Pacific Black Brant along the west coast of the United States have
experienced considerable impact from industrialization and recreational use of estuaries
(Barnhart et al. 1992). Use of racks, pesticides, and power dredges in oyster-farming has
destroyed or altered eelgrass beds in Willapa Bay, WA (Wilson and Atkinson 1995, Felsot and
Ruppert 2002); Humboldt Bay, CA (J. Smith unpubl. data); Morro Bay, CA (Einarsen 1965); and
Bahia San Quintin, Mexico (Ward et al. 2003). Dumping of empty oyster shells caused loss of
eelgrass, and presence of oyster racks obstructs access by Brant to large areas in some estuaries
(Wilson and Atkinson 1995, J. D. Smith, DHW, and K. Foerster unpubl. data).

As many as 50,000 Pacific Black Brant have been seen at Padilla Bay in the past, which
represents an important wintering and spring migration habitat for this species, as it is rich in
eelgrass. However, it should be noted that Padilla Bay has struggled historically with habitat loss
due to land-fill for industrial purposes, privatization, and dredge-spoil disposal, and has only in
recent years improved in habitat quality from efforts by the state and local non-profits. Despite
improvements and the creation of a National Research Reserve, there still exist two oil refineries
(Shell Puget Sound Refinery and the Marathon Anacortes Refinery) adjacent to the area, and
birds often suffer disturbance from intense tanker traffic and recreational boat use alongside their
primary preening/roost/graveling area on dredge-spoil gravel bars at the Swinomish Slough
(Wahl et. Al. 1979).

Humbolt Bay is a major use site by the Pacific Black Brant, and is classified as both a WHSRN
and IBA. Its eelgrass beds are the largest found between Willapa Bay, WA and Baja California,
Mexico. This bay is rich in marine and estuarine vertebrates and invertebrates, providing food for
hundreds of thousands of migrating shorebirds and waterfowl, especially Pacific Brant. Surveys
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in 2018 estimated that around 500,000 shorebirds migrate through the Humboldt Bay area during
April and early May (https://whsrn.org/whsrn-sites/map-of-sites/). Recently, National Audubon
fought to protect Humbolt Bay from the expansion of shellfish farms proposed by Pacific
Seafoods, and is currently working with local agencies to maintain that additional shellfish farm
permitting is sited and scaled to ensure eelgrass and bird habitats are well protected, while
allowing reasonable growth of the shellfish industry
(https://ca.audubon.org/conservation/conservation/seas-shores/humboldt-bay).

With all of these habitat stressors in mind (climate change, wetland loss, human disturbance), the
winter distribution of the Pacific population of Brant has been steadily shifting northward since
the 1980’s, with decreases in Mexico and increases in N. California, SW. British Columbia, and
particularly in Alaska, where up to 30% of the population now winters (Ward et al. 2009, Collins
et al. 2012, Cornell Lab of Ornithology Birds of the World 2020). Since climate change also
affects the growth patterns and range of eelgrass, an important food source to Brants (Ward et al.
2009), it has also been noted that Brant habitat and site usage changes have shifted with the
availability (or lack ) of eelgrass beds (Wilson and Atkinson 1995), and water levels, including
tidal movements (Clausen 2000).

Dunlin (Calidris alpine Pacifica)

Dunlin (Calidris alpine) are a common and widespread sandpiper in North America (Cornell Lab
of Ornithology Birds of the World 2020), and the Pacific Coast population (Caldris alpine
Pacifica) are one of the highest count species found at the Dungeness National Wildlife Refuge,
(www.migratoryshorebirdproject.org). This cosmopolitan bird is monogamous as well as
territorial, and breeds in the subarctic and arctic coastal tundra from southwestern Alaska north
and east to James Bay, Canada. During the winter it spends most of its time in large estuaries
along the Pacific and Atlantic coasts of the United States into northern Mexico, although some
Alaska birds spend the winter in coastal East Asia. Intertidal and coastal zones are important
foraging grounds for Dunlin and other shorebirds (Cornell Lab of Ornithology Birds of the
World 2020).

Habitat and Diet

Dunlin rely on coastal and intertidal habitats to forage clams, worms, insect larvae, and
amphipods, although they will eat other invertebrates, and rarely small fish, from freshwater,
marine, and terrestrial areas.

Conservation and Migratory Stop-over Sites

The Dunlin is not considered globally threatened, and its Federal ESA listing is “Least Concern.”
However, despite its broad geographic range, populations of several types of Dunlin appear to
have declined in recent decades, perhaps because of continued loss and degradation of wetland
habitats (Cornell Lab of Ornithology Birds of the World 2020). Dunlin have also been listed as
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“Moderate Concern” by the State of the Birds Report
(https://www.stateofthebirds.org/2016/resources/species-assessments/).

Focusing on the Pacific Flyway and contiguous North America, some important migratory stop-
over sites for the Dunlin include the Dungeness National Wildlife Refuge and many areas
throughout the Salish Sea, Makah Bay, La Push, Grays Harbor, Willapa Bay, Columbia River,
Humbolt Bay, San Francisco Bay, Mono Lake, Owens Lake, and South San Diego Bay
(https://ebird.org/science/status-and-trends/, https://whsrn.org/whsrn-sites/map-of-sites/). Outside
of our focus area, but not far north of Dungeness, is Boundary Bay — Roberts Bank — Sturgeon
Bank (Fraser River Estuary, Canada), where up to 29,000 individuals have been known to spend
their winter
(http://datazone.birdlife.org/userfiles/file/sowb/flyways/1_Pacific_Americas_Factsheet.pdf).

In the area of Dungeness National Wildlife Refuge, the USFS has observed daily high counts of
up to 4,000 shorebirds during spring migration and 2-3,000 during the winter months (National
Refuge Complex, Unpublished Data 2010-2018). Given their stopover rates of 1-3 days on
migration, this accounts for approximately 15-20,000 shorebirds using the Refuge during spring
migration alone (Warnock and Bishop 1998). The North Pacific Coast Regional Shorebird
Management Plan qualifies Dungeness Bay as a WHSRN site of Regional Importance (Drut and
Buchanan 2000), and the refuge is also recognized as an IBA.

Willapa Bay, on the southern Washington coast, is a site of International Importance for the
Dunlin, also recognized as both a WHSRN and IBA. In addition to holding 10% or more of these
populations, it is believed that at least 200,000-300,000 shorebirds migrate through the bay
during spring migration (https://whsrn.org/whsrn-sites/map-of-sites/). In the early 1900’s,
invasive cordgrass (Spartina) was accidentally introduced as a packing material for imported
oysters and colonized 7,400 acres. Spartina threatens the ecology of the bay by choking out
native plants and creating meadows that raise the elevation of mudflats
(https://wildliferecreation.org/projects/willapa-bay-restoration/).

Grays Harbor Estuary is recognized as both a WHSRN site and IBA. It is a major staging area
for shorebirds migrating along the Pacific Flyway, and is visited by over 500,000 shorebirds
throughout the spring and fall. As many as 24 species of shorebird use Grays Harbor, with
Western Sandpiper and Dunlin being the most abundant (https://whsrn.org/whsrn-sites/map-of-
sites/). In a study of selected sites in Washington, researchers projected that a 27-inch rise in sea
levels would cause a 58 percent loss of low tidal areas and a 24 percent loss of freshwater tidal
areas. Grays Harbor and Willapa Bay are projected to be the most likely to experience the
greatest loss of key habitats, although the Lower Columbia estuary will likely gain habitat
(Ducks Unlimited 2010a, 2010b, 2010c, 2010d).

Dunlin have suffered habitat loss and degradation in many of their migratory stop-over sites
over the years, with loss of habitat most severe on wintering grounds. In fact, Calidris a.
Pacifica historical wintering habitat has been reduced by 30-91% (Page and Gill 1994). In some
areas such as the Central Valley of California, substantial numbers of Dunlin have moved inland
from the coast in midwinter (Cornell Lab of Ornithology Birds of the World 2020). This could
be problematic because both Mono and Owens Lake, which are now major migratory stop-over
sites, have struggled with high salinity levels and habitat loss due to excessive water diversions
to Los Angeles. Both Mono and Owens saline lakes are internationally recognized for their
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importance as IBAs, as well as WHSRN areas of importance (https://whsrn.org/whsrn-sites/map-
of-sites/). Mono Lake supports up to 1 million waterfowl (shorebirds, grebes, gulls, ducks and
geese) at peak migration during the fall (https://whsrn.org/whsrn-sites/map-of-sites/,
monolake.org), and_Owens Lake is a major stop-over site for shorebirds and waterfowl in the
southern California interior. Each spring and fall, brine flies on the lake support thousands of
shorebirds (https://www.audubon.org/important-bird-areas/owens-lake).

Shorebirds re-routing from previous key habitats have also been documented resulting from
changes in deposition of sediment and nutrients, which can pose threats to many species. An
example of this is that both Dunlin and Western Sandpiper were found to significantly avoid
areas used for aquaculture in Tomales Bay (Kelly et. al. 1996).

Along with habitat loss, it is thought that pesticides and toxins may be affecting Dunlin (Cornell
Lab of Ornithology Birds of the World 2020). Five of 54 Dunlin examined at the Fraser River
Delta, British Columbia, had lead shot present in their gizzard (Kaiser et al. 1986), and a study
done documenting mercury poisoning showed that mean concentrations of mercury (dry weight,
in liver) in Washington ranged from 4.2 to 4.4 ppm, and in California from 5.5 to 18.9 ppm;
concentrations high enough that sublethal effects could occur (Custer and Myers 1990).
Strychnine poisoning has also been documented by a study of 36 Dunlin that ingested poisoned
grain (Warnock and Schwarzbach 1995).

Surf Scoter (Melanitta perspicillata), White-Winged Scoter (M. deglandi), and
Black Scoter (M. americana)

These three Scoter species are all medium sized diving sea ducks which breed in northern
Canada and Alaska, and spend non-breeding periods in nearshore marine habitats along both
coasts of North America (Cornell Lab of Ornithology Birds of the World 2020).

Surf Scoters (Melanitta perspicillata) and White-winged Scoters (M. deglandi) have been
combined and treated identically in most population and conservation assessments because they
often occur together in their wintering and breeding sites, and are difficult to tell apart in aerial
sea surveys. The Black Scoter (M. americana) remains one of North America's least known
waterfowl (Cornell Lab of Ornithology Birds of the World 2020). Because all three of these
Scoter species have often been studied together, and they are the three species which occur in the
Puget Sound region, this report will discuss them together.

Although all three Scoter species have similar feeding habits, their ranges and seasonal patterns
of habitat use are markedly different. The Surf Scoter migrates from breeding areas in
northwestern Canada and Alaska to wintering areas mainly along the Pacific and Atlantic coasts.
The Surf Scoter goes much farther south than the White-Winged and Black Scoters, traveling all
the way down into Baja. Cross-continental migration has been speculated, but not confirmed, for
the Surf Scoter (Goudie et al. 1994a). Like the Surf Scoter, the White-Winged Scoter migrates
from breeding areas in northwestern Canada and Alaska to winter on Atlantic and Pacific coasts
of North America (Bellrose 1980) but has a more northerly range than the Surf Scoter, and also
rarely goes inland along the Great Lakes (Cornell Lab of Ornithology Birds of the World 2020).
More studies need to be done on the range of the Black Scoter, but it appears to be similar to that
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of the White-Winged Scoter (https://ebird.org/science/status-and-trends/). Outside their breeding
range, all three Scoter species occur almost exclusively at sea where they spend most of the year
(Cornell Lab of Ornithology Birds of the World 2020).

Habitat and Diet

When wintering sites are found with profitable feeding, Scoter aggregations may number into the
many thousands of individuals. Surf Scoters dive to feed on a variety of benthic invertebrates,
including mollusks and crustaceans. Feeding mainly occurs in shallow water but can extend up
to subtidal depths of 25 m. Marine feeding habitats are diverse, ranging from rocky- to soft-
bottom substrates that may or may not be vegetated (Cornell Lab of Ornithology Birds of the
World 2020). For Surf Scoters, the eggs from herring spawning are an important food source and
attract large numbers of birds (Terence et. al.1979).

Bays and inlets are important habitats for food availability when wintering, and in breeding
areas, Scoters favor large wetlands and lakes, either brackish or freshwater. (Cornell Lab of
Ornithology Birds of the World 2020). Black Scoters, although primarily feeding on mollusks
and crustaceans, will eat up to 10% plants, often feeding in waters < 10 m deep. (Cornell Lab of
Ornithology Birds of the World 2020).

Conservation and Migratory Stop-over Sites

Global status of the Surf and White-Winged Scoter species is “Least Concern” under the
International Union for Conservation of Nature (IUCN) Red List. However, the Black Scoter is
listed globally as “Near Threatened” (https://www.iucnredlist.org/). All three species of Scoters
are listed as a "Species of Greatest Conservation Need" in Washington state. All three species of
Scoter have also been listed as a Watch List Species of “High Concern” by the State of the Birds
Report (https://www.stateofthebirds.org/2016/resources/species-assessments/). Additionally,
using several data sources, the North American Waterfowl Management Plan Committee
suggested that the White-winged Scoter population was decreasing from 1970 to 2003 (N.
American Waterfowl Management Plan 2004).

Although data from eastern North America is sparse, continental numbers of the three Scoter
species combined appear to have declined significantly during the past 30 to 60 years.
Depending on location and timeframe, estimates range from 40 to 80% decline, with some
evidence that declines have slowed or stabilized since the 1990s. Reasons for these declines are
speculative, however possible factors could include climate change effects on their boreal
nesting and wetland habitats, as well as changes in food availability and productivity due to
increases in temperature and the introduction of invasive species (Cornell Lab of Ornithology
Birds of the World 2020). For example, in the Strait of Juan de Fuca, warming appeared
responsible over a 52-year period for a 51% decline in the vertical extent of mussels

(Mytilus spp.) and disappearance of reproductive populations of mussels in some sites (Harley
2011). On the Pacific Coast, preliminary studies suggest that survivorship is highly linked to the
health of their wintering grounds. Behaviorally, compared to most waterfowl, these Scoters nest
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later, and likely have limited opportunity to re-nest (Cornell Lab of Ornithology Birds of the
World 2020). One study predicts that climate change will cause more severe declines in late- vs.
early-nesting duck species, which would adversely affect Scoters (Drever et al. 2012).

During nonbreeding periods, Surf Scoters aggregate in coastal habitats where they are more
easily exposed to human impacts. Possible impacts include degradation of nearshore feeding
habitats, such as effects from shoreline armoring, and declines in critical seagrass beds. Toxin
exposure and accumulation, as well as oil spills, may also be contributing factors (Cornell Lab of
Ornithology Birds of the World 2020). In the Puget Sound, 93% of coastlines have been altered
by removal of shoreline vegetation, dredging, seawalls, and other coastal modifications
(Simenstad et al. 2011). Seagrass beds have been disappearing globally at a rate of 110 km2/yr
since 1980 (Waycott et al. 2009). All three Scoter species were assigned the second highest oil
vulnerability index (based on 20 factors affecting survival, and the 14th highest score of all 176
species considered (King and Sanger 1979).

Across all three species of Scoter, in Puget Sound and Strait of Georgia, British Columbia, risk
factors for the declines in nonbreeding numbers also include reliance on forage fish (Vilchis et
al. 2014). Surf Scoters, in particular, have shown to depend heavily on herring spawn (Anderson
et al. 2009b), so declines in herring stocks may be linked to survivorship of Surf Scoters.
Similarly, in Prince William Sound, Alaska between 1972 and 1993, many bird species that rely
on forage fish or their eggs declined, including an 83% decline in Surf Scoters (Agler et al.
1999).

On the Pacific Coast, hunting no longer appears to pose a major threat to Scoters. In North
America, the majority of Surf Scoters are shot in the Atlantic Flyway. During 1992-2001 in
North America, 94% of the mean annual sport harvest happened on the Atlantic Coast (Sea Duck
Joint Venture 2007).

Studies of toxin effects on Scoters along the Pacific Coast high levels of selenium concentrations
in Surf Scoter muscles (White et al. 1987a, 1988b, and 1989b, Urquhart and Regalado 1991).
Average levels of selenium in muscles increased and evidence suggested that these elevated
levels were acquired in their wintering grounds along the Pacific coast (White et al. 1988b).
Levels of liver selenium in breeding White-winged Scoters were also correlated with the trophic
level of their marine diet (DeVink et al. 2008). Given the rapid massive migration of Scoters
from wintering to breeding areas, and the short nesting window, reproductive success of some
birds could be affected by selenium (Heinz et al. 1990).

Harmful red tide events may become more frequent or severe with climate change (Wells et. al.

2015), and in 2007, Surf Scoters were found stranded dead and alive after exposure to a red tide
event caused by the dinoflagellate Akashiwo sanguinea in Monterey Bay, California. Surfactant-
like proteins from the red tide formed a slimy foam which caused plumage disruption leading to
hypothermia, similar to the effects of oil exposure (Jessup et al. 2009).

Lastly, like most diving ducks, Scoters are known to drown in fishing nets. In some regions
bycatch does not appear to be a major source of mortality for Surf Scoters (Hamel et al. 2009),







but bycatch has not been well documented historically (Cornell Lab of Ornithology Birds of the
World 2020).

An assessment was conducted in British Columbia which indicates that shore-based shellfish
aquaculture has little impact on Scoters (Zydelis et al. 2006). However, as aquaculture continues
to expand in many coastal areas, it is unclear if it may impact Scoters at higher thresholds
(Cornell Lab of Ornithology Birds of the World 2020).

In the contiguous US, the major migratory stop-over resting and feeding sites along the Pacific
Coast that are important to these Scoter species include the Dungeness National Wildlife Refuge
and other areas throughout the Salish Sea, Makah Bay, La Push, Grays Harbor, Willapa Bay, the
Columbia River, Point Reyes, and South San Diego Bay (https://ebird.org/science/status-and-
trends/, https://whsrn.org/whsrn-sites/map-of-sites/).

The Puget Sound supports some of the largest wintering Scoter populations on the Pacific Coast
(Wahl 1981) with Surf Scoters being one of the most abundant diving ducks in Puget Sound
between September and May. The highest densities of Scoters can be found in southern and
central Puget Sound (Nysewander et al. 2005), and within the Puget Sound area, it is thought that
Bellingham Bay, Padilla Bay, and Dungeness Bay are of special importance (Terence et.
al.1979). According to USFWS, Dungeness Bay and Harbor also support the largest
concentration of molting Scoters during fall (J. Evenson and K. Spragens, pers comm, USFWS
letter in reference to FWS/R1/NWRS/FFO1RWMTO00). Scoters most likely roost in large groups
in the center of bays (Terence et. al.1979), making protected places like the Dungeness Bay
Wildlife Refuge likely of high habitat value. According to eBird data, hundreds of Scoters have
been spotted at a time at the Dungeness National Wildlife Refuge. Scoters have undergone
significant population declines of up to 50% in the Salish Sea, due in part to a reduction in
foraging sites and resources (predominantly herring spawn; Buchanan 2006).

Discussion

Migratory birds provide us with a unique window into the great picture of habitat conservation
needs because their individual ranges can span thousands of miles, crossing human borders and
habitat types, while spanning dimensional boundaries of land, water, and air. Because of their
unique life habits, they can be most vulnerable to pressures caused by human disturbance,
changes in the climate, and habitat loss, and can be indicators of larger trends. In the inland
waters of the Salish Sea (which includes areas and data from outside the Puget Sound Basin),
between 1978/79 and 2003-2005, it is reported that there has been a 29% decline in the total
number of all marine birds combined (Bower 2009). It has also been noted that 93% of coastlines
have been altered by the removal of shoreline vegetation, dredging, seawalls, and other coastal
modifications (Simenstad et al. 2011).

Of the three categories of Species Accounts above, a goose, a shorebird, and a sea duck were
covered, each with distinctly different foraging styles, ranges, and habitat needs. The Pacific
Black Brant (Branta bernicla nigricans) relies on native populations of eelgrass, which has
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shown declines in recent years, causing their habitat and site usage to shift with food availability
(Ward et al. 2009, Wilson and Atkinson 1995). The Pacific Dunlin (Caldris alpine Pacifica)
forage in the intertidal and coastal zones, and can be especially sensitive to toxins, micro plastics,
and disruptions in sediment, such as those caused by aquaculture (Kelly et. al. 1996). Scoters
(Melanitta spp.) are diving ducks which feed on mollusks, crustaceans, forage fish, and herring
spawn, so are sensitive to recent declines in forage fish, with one study showing an 83% decline
in Scoter population in Prince William Sound, AK (Agler et al. 1999). In the Strait of Juan de
Fuca, the warming climate appeared responsible over a 52-year period for a 51% decline in the
vertical extent of mussels (Mytilus spp.) and disappearance of reproductive populations of
mussels in some sites (Harley 2011).

Ranges of these three types of birds have also been shifting over time, possibly due to climate
change and habitat loss. With the Brant, there have been major losses in their southerly range,
including up to a 90% decrease in wetland habitat in CA since the 1800’s (Dahl and Allord
1996), and changes in their tundra nesting site habitat in the far north. Pacific Dunlin have
suffered major losses of their historic wintering habitat, which has been reduced by 30-91%
(Page and Gill 1994). Scoters, especially White-Winged and Black, are among the least-studied
waterfowl, and we are in a race against time to discover their ranges and habitat needs before
they show further declines. Scoter population decreases estimates range from 40 to 80% decline,
with declines of up to 50% in the Salish Sea, due in part to a reduction in foraging sites and
resources (predominantly herring spawn; Buchanan 2006). Scoters also have a late nesting
period, which creates a short window to have a successful brood, making them more vulnerable
to changes in climate (Cornell Lab of Ornithology Birds of the World 2020).

All of these bird species rely on stop-over resting and foraging sites to replenish their stores
before continuing on their migration along the Pacific Flyway. Many of these stop-over sites are
stressed with major conservation needs, making the ones we have left even more important to
protect. Washington is an important nexus of two distinct populations of Brant, the Pacific Black
Brant, and the Western High Arctic Brant. The Dungeness National Wildlife Refuge is one of the
largest Brant haul out sites in the state of Washington (Pacific Flyway Council 2002). It also
supports thousands of Dunlin, where the USFWS has observed daily high counts of up to 4,000
shorebirds during spring migration and 2-3,000 during the winter months (National Refuge
Complex, Unpublished Data 2010-2018). The Puget Sound supports some of the largest
wintering Scoter populations on the Pacific Coast (Wahl 1981), and according to USFWS,
Dungeness Bay and Harbor support the largest concentration of molting Scoters during the fall.

In Washington, both Willapa Bay and Grays Harbor are important migratory stop-overs to all
three types of birds discussed in this report. Unfortunately, it is projected that Grays Harbor and
Willapa Bay are the most likely to experience the greatest loss of key habitats due to climate
change and rising sea levels (Ducks Unlimited 2010a, 2010b, 2010c, 2010d), making the
Dungeness National Wildlife Refuge even more important as an alternative site. The Refuge’s
Bay is protected by the Dungeness Spit from prevailing winds, with productive shallow waters
extending offshore. It is argued to be the single most important subregion area for wintering
waterfowl resting and foraging along the shoreline of the Strait of Juan de Fuca (Terence 1979).
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Mississippi River delta marshes have hit a tipping point, study finds

yale.edu | May. 26
The study, which examined 8,500 years of marsh paleorecords, contradicts other research that suggests Louisiana's

remaining 5,800 square mil..






