December 29, 2019
To ADFG c/o Rick Green <rick.green@alaska.gov>
Re: ban on personal watercraft in the Fox River Flats and Kachemak Bay Critical Habitat Area
I have always been impressed that ADFG had the wisdom to ban personal watercraft in
Kachemak Bay Critical Habitat Area since 2001. I wish Resurrection Bay had the same ban.
Since personal watercraft (aka Jet Skis) are allowed Resurrection Bay, I have had many
opportunities to observe them in action; most of the encounters were negative.
Jet Skis should not be allowed equal access; they are not remotely similar to other vessels. Jet
Skis are low to the water with limited visibility, loud, and generally traveling fast. They can
quickly change directions and speed unpredictably. Jet Skis often travel close to shore where
they roar past and disrupt feeding, traveling, and resting marine wildlife including seabirds.
Did I mention loud? Even the four-stroke engines are jarringly loud like snow machines. The
operators cannot hear any sounds that would help to locate wildlife. They disturb people who
were enjoying the peaceful waterfront, kayaking, or paddle boarding.
Jet Ski operators do not monitor the marine channels used by other vessels. Tour boats, for
example, note, monitor, and share information on the identification and location of marine life.
The negative impact is magnified when Jet Skis travel in groups.
The result of their clueless operation is unavoidable violations of the Marine Mammal
Protection Act as the Jet Skis suddenly encounter sea otters, harbor seals, sea lions, and even
whales. Their range allows them to travel great distances, even 18 miles to the mouth of the
Resurrection Bay where a Jet Ski narrowly avoided hitting a migrating gray whale. The rider had
no idea the whale was there and kept going; the tour boat captains did, thanks to radio
interactions, the higher viewpoint, and greater number of eyes looking for marine wildlife.
Other factors to consider are the cost and impact to emergency services and Good Samaritans
when a Jet Ski operator gets in trouble. They are exposed to rapidly changing weather
conditions in cold water, often in remote and inaccessible locations. Also, it is difficult to
enforce the law when Jet Skis violate the Marine Mammal Protection Act as they are so small,
quick, and anonymous in a big area with limited patrolling.
In Seward, the use of Jet Skis is increasing. More visitors from Anchorage and Mat Su trailer
them down to Seward year-round. A few businesses are now advertising Jet Ski rentals and
tours. Unfortunately, I expect this to grow, not decline, as it has grown Outside. While this may
be good for business, it increases the detrimental impacts to marine wildlife and quiet
recreational users, one of the main draws for our tourist industry.

Responsible stewardship of the Fox River Flats and Kachemak Critical Habitat Area does not
support lifting the ban on personal watercraft. I only wish Resurrection Bay enjoyed the same
protection.
Sincerely,
Carol Griswold
Seward, Alaska

January 16, 2020
Rick Green
Alaska Department of Fish and Game (ADF&G)
333 Raspberry Rd, Anchorage, AK 99518-1565
Email: rick.green@alaska.gov
Re: Alaska Shorebird Group Comments on ADF&G’s proposed repeal of 5 AAC 95.310
Dear Mr. Green,
This letter represents the Alaska Shorebird Group comments on ADF&G’s proposed repeal of 5
AAC 95.310 that prohibits the use of personal watercraft (aka jet skis) in the Fox River Flats and
Kachemak Bay Critical Habitat Areas. We are strongly opposed to the change that would allow
personal watercraft use and management in this internationally important area for shorebirds.
The Alaska Shorebird Group (ASG) was formed in 1997 and includes academic and private
researchers, federal and state agency staff, conservation organizations, and shorebird enthusiasts.
The goal of the group is to raise awareness about shorebirds in Alaska; to promote research,
monitoring, management, conservation and education/outreach relevant to shorebirds in Alaska; to
integrate the goals and objectives of the ASG with regional, national, and international programs;
and to facilitate, coordinate, and enhance the exchange of shorebird information among biologists,
managers, and the public. In this letter, we are representing the interests of these groups. The ASG
currently has 153 members; more information can be found at
https://www.fws.gov/alaska/pages/migratory-birds/shorebirds.
The Alaska Legislature created the Fox River Flats Critical Habitat Area in 1972 and the
Kachemak Bay Critical Habitat Area in 1974 “to protect and preserve habitat areas especially
crucial to the perpetuation of fish and wildlife, and to restrict all other uses not compatible with that
primary purpose.” (Alaska Department of Fish and Game 1993). The Kachemak Bay Critical
Habitat Area is documented as an international critical migratory stopover area for at least a
hundred thousand shorebirds using the Pacific Americas Flyway. The site is especially important
for Western Sandpipers, Dunlin, Red-necked Phalaropes and Surfbirds that feed and roost on the
wide diversity of shoreline habitats. The sheer numbers of birds prompted ADF&G to nominate the
area as a Site of International Importance under the Western Hemispheric Shorebird Reserve
Network in 1994 (https://whsrn.org/whsrn_sites/kachemak-bay/). Alaska Audubon has designated
the marine waters of the Kachemak Bay Critical Habitat Area as an Important Bird Area
(https://www.audubon.org/important-bird-areas/kachemak-bay#). Lastly, the Fox River Flats and
the Kachemak Bay critical habitat areas are one of 28 internationally important shorebird sites
across the entire Pacific Americas Flyway–from Tierra del Fuego to western Alaska (Senner et al.

2016). Collectively, these designations demonstrate the international conservation community’s
support for protection and conservation of the most important site for migrating shorebirds in the
Pacific Flyway.
Jet skis, and other personal watercraft, are designed for recreation and are particularly problematic
for wildlife. They are highly maneuverable, very fast, and as a result are very different than skiffs
and boats. Jet skis tend to be used in small areas and shallow waters, which is precisely the same
habitat that shorebirds rely on. Additionally, people driving jet skis do not move through an area,
but remain and play for an extended period of time, which disrupts feeding shorebirds causing
them to fly and waste valuable energy needed for continuing their migrations (Rodgers and
Schwikert 2002, Peters and Otis 2005, Sabine et al. 2008, Lilleyman et al. 2016). In 2001, ADF&G
underwent a robust public process and with the support of thousands of local and statewide voices,
it banned jet skis by regulation in the Kachemak Bay Critical Habitat Area. In 2017 ADF&G
conducted an exhaustive review of the scientific literature surrounding jet ski risks and impacts,
and again supported the ban on personal watercraft in the Kachemak Bay Critical Habitat Area.
The inherent design and intended use of jet skis makes them incompatible with the purpose of the
Kachemak Bay Critical Habitat Area, an area which is clearly vital to migratory shorebirds, and has
international recognition as such. Over 99% of Alaskan waters are open to personal watercraft and
Kachemak Bay Critical Habitat Area is one small area that should be protected.

Dr. Rebecca McGuire, Alaska Shorebird Group Chair
cc
Governor Mike Dunleavy
Rick Green
Senator Gary Stevens
Representative Sarah Vance
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431 West 7th Avenue, Suite 101
Anchorage, AK 99501
Tel: 907-276-7034
www.ak.audubon.org
VIA ELECTRONIC MAIL
Rick Green
Alaska Department of Fish and Game
333 Raspberry Rd
Anchorage, AK 99518-1565
rick.green@alaska.gov
Re: Audubon Alaska comments on Alaska Department of Fish and Game’s Proposed
Repeal of 5 AAC 95.310
January 21, 2020
Dear Mr. Green,
Audubon Alaska strongly opposes lifting the prohibition on the use of personal watercraft in the
Fox River Flats and Kachemak Bay Critical Habitat Areas. Audubon Alaska is the state office for the
National Audubon Society, with over 1.6 million members nationwide and almost 4,000 in the state
of Alaska. On behalf of our members and supporters, we urge you to make no changes to 5 AAC
95.310 and maintain the personal watercraft ban for Fox River Flats and Kachemak Bay. Both
Kachemak Bay and Fox River Flats are recognized as important areas for birds and wildlife, and
merit ongoing protections.
Kachemak Bay is a state-designated Critical Habitat Area, created by the Alaska legislature in 1974.
The area is also an Important Bird Area (IBA) under Audubon’s IBA program. The Kachemak Bay
IBA is a marine IBA of global importance for Kittlitz’s Murrelet, White-winged Scoter, Black Scoter,
Pelagic Cormorant, and Marbled Murrelet.1 This IBA is 257,137 acres of pelagic open water habitat
and is utilized by people for fisheries, research, birdwatching, and ecotourism.2 Kachemak Bay is
also a critical migratory stopover site for shorebirds, including Western Sandpipers, Dunlin, Rednecked Phalaropes, and Surfbirds. This area is a Site of International Importance under the Western
Hemispheric Shorebird Reserve Network (WHSRN)3 and draws birders from Alaska and around the
globe to witness the immense avian migration spectacle.4
http://netapp.audubon.org/iba/Reports/4419 (Attachment A)
https://www.audubon.org/important-bird-areas/kachemak-bay (Attachment B)
3 https://whsrn.org/whsrn_sites/kachemak-bay/
4 https://kachemakshorebird.org/
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Fox River Flats was also designated as a Critical Habitat Area by the Alaska legislature in 1972, and
is also designated as an IBA by Audubon. The Fox River Flats IBA lies at the mouth of Kachemak
Bay and is a coastal IBA of global importance for Kittlitz’s Murrelet, Marbled Murrelet, and Western
Sandpiper.5 Both Kittlitz’s Murrelet and Marbled Murrelet are species that appear on Audubon
Alaska’s WatchList, meaning they are at risk due to their vulnerable and declining populations.6 The
Fox River Flats supports incredible numbers of birds, including over 95,000 individuals of 22
species during spring migration, 100,000 wintering waterfowl, and hundreds of thousands of
shorebirds.7
Personal watercraft and jet skis cause a multitude of negative impacts to birds. The noise and
movement from jet skis can disturb and injure birds by flushing birds off their nests, collisions, or
disturbing molting birds during sensitive times of year. Jet skis are also able to access more shallow
and secluded areas compared to many larger boats, and would have a disproportionate impact on
wetlands, beaches, and coastal areas, which are the particular areas where migrating shorebirds and
molting geese frequent. People using jet skis tend to linger in particular areas, which may
disproportionately affect particular groups of birds. Moreover, jet skis move in a faster and more
erratic pattern than boats, making it more difficult for birds to avoid personal watercraft.
The code restricting personal watercraft, 5 AAC 95.310 does not deny access to anyone but only
moderates their mode of access and their impact, which is appropriate in areas of such high wildlife
value and sensitivity. Just as some areas on land are open to hikers but closed to vehicles, so should
some marine areas be closed to jet skis. Over 99% of waters in Alaska are open to personal
watercraft, but a few small areas, including Kachemak Bay and Fox River Flats, should be protected
from these impacts. Thank you for the opportunity to comment on this important topic. Please feel
free to contact us with any questions, clarifications, or requests for additional information.
Sincerely,

Susan Culliney
Policy Director
susan.culliney@audubon.org

https://www.audubon.org/important-bird-areas/fox-river-flats (Attachment C)
Warnock, N. 2017. The Alaska WatchList 2017. Audubon Alaska, Anchorage, AK 99501, available at
http://ak.audubon.org/sites/default/files/2017_akwatchlist_final_panels_highres.pdf (Attachment D)
7 http://netapp.audubon.org/iba/Reports/1078 (Attachment E)
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Attachments
A. Kachemak Bay Important Bird Area report (http://netapp.audubon.org/iba/Reports/4419)
B. Kachemak Bay Important Bird Area profile (https://www.audubon.org/important-birdareas/kachemak-bay)
C. Fox River Flats Important Bird Area profile (https://www.audubon.org/important-birdareas/fox-river-flats)
D. Warnock, N. 2017. The Alaska WatchList 2017. Audubon Alaska, Anchorage, AK 99501.
E. Fox River Flats Important Bird Area report (http://netapp.audubon.org/iba/Reports/1078)
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Name

Kachemak Bay

Status

Identified

Priority

Global

Proposed Criteria

A4i, A4ii

Confirmed Criteria

A4i, A4ii

State
Counties

Alaska
Kenai Peninsula

Central Coordinates

Area (acres)

Elevation (meters)

59.58531, -151.89792

635,401

Min:-161 Max: Avg:-161

Bird Conservation Region
Northern Pacific Rainforests
SITE DESCRIPTION

The Kachemak Bay IBA occupies 257,137 acres of pelagic open water habitat. The IBA is located in the Southeastern Cook
Inlet - Kodiak Upwelling ecoregion within the Gulf of Alaska. The centroid of this IBA is 14.1 km from the nearest land. It
Kachemak Bay IBA is owned and managed as: federal-other and state-other, and has the following primary uses:
fisheries/aquaculture-other, ecological research, birdwatching, and ecotourism. It is exposed to the following threat types:
aquaculture/fisheries, boats, habitat fragmentation, natural events-other, nutrient pollution, and water pollution The
Kachemak Bay is an IBA for the following species: Kittlitz's murrelet, White-winged Scoter, Black Scoter, Pelagic Cormorant,
and Marbled Murrelet. It contains an estimated 1,444 Kittlitz's murrelet (breeding), 18,090 White-winged Scoter (nonbreeding), 6,046 Black Scoter (non-breeding), 4,457 Pelagic Cormorant (non-breeding), and 6,661 Marbled Murrelet
(breeding). The following species are on the Audubon Alaska WatchList: Kittlitz's Murrelet and Marbled Murrelet.
ORNITHOLOGICAL SIGNIFICANCE

Kachemak Bay is an IBA for the following species: Kittlitz's murrelet, White-winged Scoter, Black Scoter, Pelagic Cormorant,
and Marbled Murrelet. It contains an estimated 1,444 Kittlitz's murrelet (breeding), 18,090 White-winged Scoter (nonbreeding), 6,046 Black Scoter (non-breeding), 4,457 Pelagic Cormorant (non-breeding), and 6,661 Marbled Murrelet
(breeding). These estimates are based on the analysis of 201 non-breeding surveys and 1245 breeding surveys. These
surveys were conducted between March 06, 1975 and September 20, 2009. The following species are on the Audubon
Alaska WatchList: Kittlitz's Murrelet and Marbled Murrelet.
SPECIES DATA AND CRITERIA

Common Name Date

Seasonal/Daily

Season

Observed

Black Scoter

1994

D

non-breeding

6,046

Source :

Smith M, Walker N, Free C, Kirchhoff M, Warnock N, and Stenhouse, I (2012) A
standardized method for identifying marine Important Bird Areas using colony and atsea survey data in Alaska. Audubon Alaska: Anchorage, AK. This IBA was identified
through the analysis of 145 survey observations. Black Scoter were observed in 68 of
these surveys. This species was observed most recently in 1994.

2006

D

Source :

Smith M, Walker N, Free C, Kirchhoff M, Warnock N, and Stenhouse, I (2012) A
standardized method for identifying marine Important Bird Areas using colony and atsea survey data in Alaska. Audubon Alaska: Anchorage, AK. This IBA was identified
through the analysis of 1164 survey observations. Kittlitz's Murrelet were observed in
233 of these surveys. This species was observed most recently in 2006.

Kittlitz's
Murrelet

Marbled Murrelet 1994

Pelagic
Cormorant

White-winged
Scoter

D

breeding

breeding

Density
(#km/2)

1,444

Units

Proposed

Individuals

-

A4i

-

A4ii

-

A4ii

-

A4i

-

A4i

Individuals

6,661

Individuals

Source :

Smith M, Walker N, Free C, Kirchhoff M, Warnock N, and Stenhouse, I (2012) A
standardized method for identifying marine Important Bird Areas using colony and atsea survey data in Alaska. Audubon Alaska: Anchorage, AK. This IBA was identified
through the analysis of 186 survey observations. Marbled Murrelet were observed in 53
of these surveys. This species was observed most recently in 1994.

2008

D

Source :

Smith M, Walker N, Free C, Kirchhoff M, Warnock N, and Stenhouse, I (2012) A
standardized method for identifying marine Important Bird Areas using colony and atsea survey data in Alaska. Audubon Alaska: Anchorage, AK. This IBA was identified
through the analysis of 674 survey observations. Pelagic Cormorant were observed in
438 of these surveys. This species was observed most recently in 2008.

1994

D

Source :

Smith M, Walker N, Free C, Kirchhoff M, Warnock N, and Stenhouse, I (2012) A

non-breeding

non-breeding

4,457

18,090

Individuals

0.10

Individuals

Confirmed

standardized method for identifying marine Important Bird Areas using colony and atsea survey data in Alaska. Audubon Alaska: Anchorage, AK. This IBA was identified
through the analysis of 80 survey observations. White-winged Scoter were observed in
16 of these surveys. This species was observed most recently in 1994.
OWNERSIP

Assessment Date
1/1/2012

1/1/2012

% of IBA

Ownership

58

Federal/Other

42

State/Other

The Kachemak Bay IBA is owned and managed as: federal-other and state-other.

HABITAT

Assessment Date
1/1/2002
1/1/2002

% of IBA
100

Habitat
Water/Open Water

The Kachemak Bay IBA is characterized by the following habitat types: open water. The IBA
is located in the Southeastern Cook Inlet - Kodiak Upwelling ecoregion with the Gulf of
Alaska. The average water depth is -37.0 m and ranges from -161.1 m to 0.0 m.

LAND USE

Assessment Date
4/20/2012

4/20/2012

% of IBA

Land Use

30

tourism/recreation/Birdwatching

30

fisheries/aquaculture/Other

10

nature conservation and research/Ecological Research

30

tourism/recreation/Ecotourism

The Kachemak Bay IBA is used for: fisheries/aquaculture-other, ecological research,
birdwatching, and ecotourism.

THREATS

Assessment Date
2/15/2008

% of IBA

Threat

3

Aquaculture/Fisheries

8

Natural events/Other

1

Pollution/Nutrient pollution

7

Pollution/Water pollution

7

Disturbance to birds/Boats

5

Industrialization/Urbanization/Habitat fragmentation

CONSERVATION ISSUES

2/15/2008

The Kachemak Bay IBA is threatened by: aquaculture/fisheries, boats, habitat
fragmentation, natural events-other, nutrient pollution, and water pollution.
National Audubon Society 2013 ®
Important Bird Areas in the U.S.
Available @ http://www.audubon.org/bird/iba
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Important Bird Areas

Kachemak Bay
Alaska

The Kachemak Bay IBA occupies 257,137 acres of pelagic open water habitat. The IBA is
located in the Southeastern Cook Inlet - Kodiak Upwelling ecoregion within the Gulf of
Alaska. The centroid of this IBA is 14.1 km from the nearest land.
It Kachemak Bay IBA is owned and managed as: federal-other and state-other, and has
the following primary uses: fisheries/aquaculture-other, ecological research,
birdwatching, and ecotourism. It is exposed to the following threat types:
aquaculture/fisheries, boats, habitat fragmentation, natural events-other, nutrient
pollution, and water pollution
The Kachemak Bay is an IBA for the following species: Kittlitz's murrelet, White-winged
Scoter, Black Scoter, Pelagic Cormorant, and Marbled Murrelet. It contains an estimated
1,444 Kittlitz's murrelet (breeding), 18,090 White-winged Scoter (non-breeding), 6,046
Black Scoter (non-breeding), 4,457 Pelagic Cormorant (non-breeding), and 6,661

Marbled Murrelet (breeding). The following species are on the Audubon Alaska
WatchList: Kittlitz's Murrelet and Marbled Murrelet.

Ornithological Summary
Kachemak Bay is an IBA for the following species: Kittlitz's murrelet, White-winged
Scoter, Black Scoter, Pelagic Cormorant, and Marbled Murrelet. It contains an estimated
1,444 Kittlitz's murrelet (breeding), 18,090 White-winged Scoter (non-breeding), 6,046
Black Scoter (non-breeding), 4,457 Pelagic Cormorant (non-breeding), and 6,661
Marbled Murrelet (breeding). These estimates are based on the analysis of 201 nonbreeding surveys and 1245 breeding surveys. These surveys were conducted between
March 06, 1975 and September 20, 2009. The following species are on the Audubon
Alaska WatchList: Kittlitz's Murrelet and Marbled Murrelet.

Conservation Issues
The Kachemak Bay IBA is threatened by: aquaculture/fisheries, boats, habitat
fragmentation, natural events-other, nutrient pollution, and water pollution.

Ownership
The Kachemak Bay IBA is owned and managed as: federal-other and state-other.

Habitat
The Kachemak Bay IBA is characterized by the following habitat types: open water. The
IBA is located in the Southeastern Cook Inlet - Kodiak Upwelling ecoregion with the Gulf
of Alaska. The average water depth is -37.0 m and ranges from -161.1 m to 0.0 m.

Land Use
The Kachemak Bay IBA is used for: fisheries/aquaculture-other, ecological research,
birdwatching, and ecotourism.
Share this Important Bird Area

Birds in This Area

I

cba

Black Scoter
Melanitta americana

Kittlitz's Murrelet
Brachyramphus
brevirostris

Marbled Murrelet
Pelagic Cormorant
White-winged Scoter
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Important Bird Areas

Fox River Flats
Alaska

The Fox River Flats IBA comprises a broad expanse of low-lying marshland and
intertidal mud flats at the head of Kachemak Bay in lower Cook Inlet. Three major
glacial rivers flow into the estuary, depositing layers of silt and clay in a broad fan upon
which the Fox River Flats tidal marsh has developed. The Flats are by far the largest
marsh in Kachemak Bay, comprising approximately 7,100 acres of coastal marsh and
mudflats.

Ornithological Summary
Kachemak Bay is one of the most critical sites for migratory birds in the world;
thousands of migrating waterfowl and millions of shorebirds pause along mud flats
here each year. The Fox River delta is one of the most significant sites within the bay. On
average, over 94,000 individuals of 22 species use this site during spring migration. Fox
River Flats is the major spring staging area for geese and ducks in Kechemak Bay [7]. At
high tide in both spring and fall, up to several thousand mallards, pintails, scoters and

mergansers congregate offshore of Fox River. The upper end of Kachemak Bay,
including Fox River Flats, supports 100,000 wintering waterfowl [7].
Kachemak Bay is recognized as the second most important shorebird staging area in
Alaska (following the Copper River Delta). It was designated as an International
Shorebird Reserve because it supports greater than 100,000 shorebirds and/or 15
percent of a specie's flyway population on migration. The Kachemak Bay WHSRN site is
formed by three main areas: Fox River Flats; Mud Bay and Mariner Park Lagoon; and
the Kachemak Critical Zone. ). It has been hypothesized that small shorebirds cannot
store enough energy to travel the vast distance from the Copper River Delta to their
arctic breeding grounds; therefore, an intermediary stop on the mudflats of Kachemak
Bay can be considerably important [9]. Over 600,000 shorebirds have been counted in
the Fox River Flats in past years, although numbers have declined somewhat recently
[5, 10].
Species of conservation concern that occur but do not meet criteria thresholds include
the whimbrel (3- May 1993)and black oystercatcher (4- May 1993) [6] and trumpeter
swans.
Shorebird passage: 1993 = 13,325 to 98,738; 1976 = 1 to 2 million; 1977 = 600,000; 1992 =
7,900 to 35,000.

Conservation Issues
The flats and lower hillsides between Moose Creek and the mouth of Clearwater Creek
are very popular
for hunting and snowmachining. Properties in Fox River Flats, are threatened by
residential development and logging pressures.

Ownership
The Fox River Flats is mostly in state ownership. The flats also have a number of private
in holdings that are used by the residents for agriculture and grazing. There is a Russian
village and trails that connect the residents to Kachemak Bay on the west side of the Fox
River.

Habitat
Mixed forest; scrub; mudflats/sandflats; standing freshwater; river/stream; blanket bog;
water-fringe vegetation.

Notes: patches of salt tolerant plants, such as Lyngby's sedge (Carex lyngbyaei), can be
found in poorly drained patches in the upland transition zone. The following sequence
characterizes the dominant marsh species (from seaward to upland elevations): 1)
Puccinellia grandis (no common name), 2) Ramenski's sedge, 3) Lyngby's sedge, 4) pond
aquatic communities 5) inland marsh, and 6) stream banks.

Land Use
Agriculture-private in-holdings; hunting; nature conservation; tourism/recreation;
other-cows and horses are grazed on the flats during the summer.
Share this Important Bird Area

cba

Birds in This Area

I

Western Sandpiper
Calidris mauri
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Alaska
WatchList
2017

Red List of Declining
Bird Populations

Rufous Hummingbird / Milo Burcham

What is the WatchList?

Threats to Birds

The Alaska WatchList is Audubon Alaska’s science-based warning
system to identify birds at risk. It is a tool to focus attention on
vulnerable and declining bird populations across the state. The
WatchList recognizes two levels of conservation concern. The Red
List has the highest level of concern: species are currently declining
or depressed from a prior decline. The Yellow List is of somewhat
lesser concern: species are vulnerable, but populations are either
increasing, stable, or unknown.

Around the world, the greatest threat to bird populations is
fragmentation, degradation, and loss of habitat. Over the last
century, natural resource extraction, industrial development, urban
encroachment, and climate change have driven these losses. Other
threats to bird populations include pollution (such as oil spills and
toxic contaminants), excessive harvest, introduced predators, and
increased human disturbance.

Attempting to recover species at the brink of extinction is
difficult and costly. Working cooperatively to protect birds and
their habitats before crises arise is far more effective. Hence,
the primary aim of the WatchList is to encourage research,
monitoring, and conservation by agencies, organizations, and
concerned individuals to prevent birds from becoming threatened
or endangered.

In Alaska, we are fortunate to have relatively intact natural
ecosystems and to have state and federal conservation units that
protect large portions of the landscape. However, even in Alaska,
there are serious concerns about habitat loss, as natural resource
development, road building, and other human influences expand
into remote areas.
Of course, birds know nothing about state and national
boundaries. Migratory species often travel to distant locations
where birds and their habitats may not have the same degree of
protection as in Alaska and the United States. The WatchList calls
attention to threats throughout the ranges of Alaska’s birds.

Lesser Yellowlegs / Nick Shearman / Audubon Photography Awards

A Success Story
While we have added new species to the Alaska WatchList 2017,
we are pleased to say some species have increased. One of them is
the Emperor Goose.
A beautiful and unique goose, it spends its whole life in the
Russian Far East and Alaska, moving from breeding grounds on
both sides of the Bering Sea to coastal wintering areas along
the Aleutians and the Alaska Peninsula like Izembek Lagoon
and Kodiak Island. Based on significant declines of the population in the early 1980s, no fall/winter hunting has been allowed
since 1986. Additionally, in 1987, the Yukon-Kuskokwim Delta
Goose Management Plan reached an agreement that stopped
the subsistence harvest of the Emperor Goose until a three-year
average count of 80,000 birds was reached during the annual
spring survey.

Given the increasing trend of this goose population along with tight
regulations, we cautiously remove the Emperor Goose from our Red
List in 2017. It stays as a vulnerable species, but it stands as testament to the power of science-based monitoring, local community
efforts, and regulation of threatened and endangered species.

Since the hunting closure, the Emperor Goose population has
rebounded, and in 2015, the three-year spring survey index hit
81,875 geese. While details are still being worked out, in the spring
of 2017, a limited subsistence hunt resumed for rural residents in
the Aleutians, Bristol Bay, and in western Alaska.
Emperor Goose / Milo Burcham

Emperor Geese / Milo Burcham

Alaska WatchList 2017 – Red List
The WatchList identifies Alaska birds that are declining or vulnerable,
therefore warranting special conservation attention. We graded all regularly occurring bird species in Alaska (and some subspecies) based on four
criteria:

•

SPECIES OR SUBSPECIES

POPULATION
STATUS

•

PERCENT IN
ALASKA

•

Global population size: small populations are more vulnerable than large
populations;
Minimum range occupied seasonally: populations concentrated in a small
area are more vulnerable than populations spread over large areas;
Area importance (percent of global population occurring in Alaska):
our stewardship responsibility is greater for species that have a large
percentage of their population in Alaska than for species with a small
percentage of their population in Alaska.
Population trend (weighted x3): Declining populations are at greater risk
than stable or increasing populations.
GLOBAL
POPULATION

•

If a species or subspecies that qualified for the WatchList (≥ 20 points) is
either declining or depressed (population trend ≥ 4 points), they appear
on the Red List. Non-declining, yet vulnerable, species scoring at least 20
points appear on the Yellow List. Further details and the Yellow List are
available at www.AudubonAlaska.org/Conservation/Alaska-Watchlist.
The table below lists each Red List species and includes estimated global
population, percent of that population dependent on Alaska at any time of
year, and population status.
Suggested Citation: Warnock, N. 2017. The Alaska WatchList 2017. Audubon
Alaska, Anchorage, AK 99501.

NOTES

Loons
Yellow-billed Loon
Gavia adamsii

24,000

15

Depressed

The largest of the loons, this Arctic-breeding loon is also the rarest. Recent (last ten years) surveys from the Arctic Coastal
Plain indicate an increasing population, although numbers are still depressed. Pollutants picked up on non-breeding
grounds in Asia have been identified as a potential problem for this species.

12,000

27

Declining

This subspecies breeds in e. Asia and North America. Alaska’s largest and most common grebe, the Red-necked Grebe is
a prevalent breeder on lakes and other bodies of water in interior Alaska. It is poorly monitored, but recent data from the
Arctic Coastal Plain and the interior boreal forest region of Alaska (BCR41) indicate declining breeding populations.

Grebes
Red-necked Grebe
Podiceps grisegena
holboellii

Tubenoses
Short-tailed Albatross
Phoebastria albatrus

4,354

12

Depressed

The Short-tailed Albatross was formerly the most abundant albatross in the North Pacific, once numbering in the millions.
Decimated by plume and egg hunters in the early 1900s, the species was believed extinct in the 1950s. Fortunately, a
few juvenile birds at sea survived; eventually returning to Toroshima Island, near Japan, to breed. Today, the population
is slowly increasing and expanding. Outside the breeding season, this species spends most of its time foraging in Alaska
waters where it is exposed to bycatch in long-line fisheries. This species is federally listed as an endangered species.

200,000

10

Declining

The largest Red-faced Cormorant colonies are found in the western Aleutians. Surveys are complicated by overlap with
other cormorant species, but in colonies where this species is differentiated, significant declines are occurring. Reasons for
the declines are unknown.

4,319

100

Declining

The Lesser Canada Goose is a small race of the Canada Goose whose population is found in interior Alaska. Breeding Bird
Survey data indicate both long and short-term declines in the interior boreal forest region of Alaska (BCR4). Reasons for
the declines are unknown.

Declining

Greater Scaup breeding distribution overlaps with the conspecific Lesser Scaup, but it is more frequently found in northern
Alaska and USFWS breeding waterfowl strata 8-11 in interior Alaska. Population trends are variable by location with
suggested increases in northern Alaska and declines on the Yukon-Kuskokwim Delta. Christmas Bird Count data in recent
years in Alaska also indicate declines in the wintering population.

Cormorants
Red-faced Cormorant
Phalacrocorax urile

Waterfowl
Canada Goose (Lesser)
Branta canadensis parvipes
Greater Scaup
Aythya marila nearctica
1

BCR = Bird Conservation Region

561,000

93

POPULATION
STATUS

PERCENT IN
ALASKA

SPECIES OR SUBSPECIES

Violet-green Swallow / Christine Haines
Audubon Photography Awards

GLOBAL
POPULATION

Dunlin / Pat Ulrich / Audubon Photography Awards

Black Scoter / Kristine Sowl - USFWS

Orange-crowned Warbler / Milo Burcham

NOTES

363,000

(of listed
population)

Depressed

Populations of Spectacled Eiders were federally listed as threatened following significant declines (more than 90%) in
western Alaska, but have been slowly recovering over the past decade. Only 10% of the global population breeds in Alaska,
but virtually all winter in Alaska waters. Tens of thousands of Spectacled Eiders congregate in ice-free waters south of St.
Lawrence Island in winter.

117,500

70

Depressed

The population of Steller’s Eiders on the Arctic Coastal Plain is variable, with highest numbers in the Barrow area (several
hundred birds). The majority of the world population winters in Alaska, from the eastern Aleutians to lower Cook Inlet. It is
federally listed as a threatened species.

200,000

70

Declining

The Black Scoter is a tundra and boreal breeder. Breeding surveys indicate significant declines on the Yukon-Kuskokwim
Delta and the Arctic Coastal Plain. A popular subsistence species because of its high fat content, about 7,000 ducks are
harvested annually on the Yukon-Kuskokwim Delta in western Alaska.

533,843

23

Declining

Populations of Blue Grouse appear to be in decline, particularly in southeast Alaska and British Columbia (BCR5). This
grouse is found in the forested regions of southeast Alaska, including the Tongass National Forest, and is poorly monitored.

American Golden-Plover
Pluvialis dominica

500,000

56

Declining

A long-distance migrant, the American Golden-Plover spends its non-breeding season in South America after traversing the
Central Flyway of the US. Roughly 8% of all American Golden-Plovers breed in the 1002 Area of the Arctic National Wildlife
Refuge. The global population is in decline, but reasons are unknown.

Lesser Yellowlegs
Tringa flavipes

660,000

38

Declining

Recent Breeding Bird Survey data indicate declines in the interior boreal forest region of Alaska (BCR4). The reasons for
these declines are unknown. Causes may include drying of boreal wetland habitat on its breeding grounds as a result of
climate change, habitat degradation on its wintering grounds in Latin America, and hunting.

Bar-tailed Godwit
Limosa lapponica baueri

90,000

100

Declining

This subspecies breeds only in Alaska and winters on the southeastern coast of Australia and in New Zealand. On the
southward migration, it undertakes the longest nonstop flight of any shorebird species, covering over 7,000 miles and
losing half its body weight in the process. Loss of intertidal habitat in the Yellow Sea has led to annual declines of >3% per
year in recent years.

Spectacled Eider
Somateria fischeri
Steller’s Eider
(western population)
Polysticta stelleri
Black Scoter
(western population)
Melanitta nigra americana

100

Grouse
Blue Grouse (Sooty)
Dendragapus obscurus
sitkensis

Shorebirds

Red Knot
Calidris canutus roselaari
Pectoral Sandpiper
Calidris melanotos
Sharp-tailed Sandpiper
Calidris acuminata
2

21,800

100

Declining

Only a few thousand birds of this subspecies nest in Alaska, but all of the North American population migrates through
Alaska. This subspecies, like others, is thought to be declining. Conservation concerns include low reproductive success
on the breeding range. Hunting on the non-breeding grounds is a concern for other populations of Red Knot, but it is
unknown if this is a concern for this population.

1,680,000

70

Declining

Roughly 13% of all Pectoral Sandpipers breed in the 1002 Area of the Arctic National Wildlife Refuge, but breeding
numbers can vary greatly among years. In some years, birds may visit Alaska breeding grounds and then fly further east
into Arctic Canada or west into Russia. The global population is in decline, but reasons are unknown.

160,000

>602

Declining

The Sharp-tailed Sandpiper breeds in the Russian Arctic, but in the fall, a majority of the juvenile birds cross the Bering Sea
to stage in western Alaska where they put on prodigious amounts of fat before flying back across the Pacific to wintering
grounds in Australasia. Adult birds are rarely seen in Alaska. Declines are probably due to habitat degradation, especially
along the Yellow Sea coast in eastern Asia.

Percentage of global population of juvenile population that occurs in Alaska

Dunlin
Calidris alpina arcticola

Buff-breasted Sandpiper
Tryngites subruficollis

500,000

56,000

100

25

Western Wood-Pewee / Francesco Veronesi / Creative Commons

POPULATION
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PERCENT IN
ALASKA

SPECIES OR SUBSPECIES

Sooty Grouse / Kathleen Kitto
Audubon Photography Awards

GLOBAL
POPULATION

Kittlitz’s Murrelet / Milo Burcham

Buff-breasted Sandpiper / Peter Brannon
Audubon Photography Awards

NOTES

Declining

The arcticola subspecies nests in northern Alaska and to a much lesser extent western Canada. This subspecies is relatively
abundant, but appears to have undergone significant declines. Arcticola has suffered an alarming rate of habitat loss on its
wintering grounds in eastern Asia, especially at the Yellow Sea.

Declining

The Buff-breasted Sandpiper is unique among North American shorebirds in having a lek mating system. It dropped from
a population of millions in the 1800s to near extinction by 1920 as a result of unregulated market hunting and habitat loss.
In Alaska, breeding occurs on the northeastern Arctic Coastal Plain. The bird migrates through the central US to wintering
grounds in Argentina, Uruguay, and Brazil. The widespread conversion of grasslands to agriculture on its winter range is
contributing to the ongoing decline, although the population may have recently stabilized.

Declining

As its genus implies, the Ivory Gull is a species that is dependent on sea ice throughout its annual cycle. Perhaps the
biggest long-term challenge for the Ivory Gull is the rapid decline of Arctic sea ice due to changing climate conditions,
including rising temperatures. In Alaska Arctic waters, this gull occurs during fall and winter months. Usually not more than
one to tens of birds are seen at a time. It is suspected that most Alaska birds come from Russian breeding colonies to the
east and possibly from Canada to the west.

Gulls and Terns
Ivory Gull
Pagophila eburnea

19,500

<10

2,500,000

53

Declining

The Black-legged Kittiwake is an abundant, colony-nesting seabird occurring throughout much of coastal Alaska (small
numbers in northern Alaska). Once finished breeding, the bird moves out to pelagic realms around ocean shelf breaks.
Numbers in the Gulf of Alaska dropped after the 1989 Exxon Valdez oil spill and have been in a long, steady downward
trajectory over the last three and half decades. Current declines appear to be correlated with increasing ocean temperatures.

Red-legged Kittiwake
Rissa brevirostris

306,000

68

Declining

The rare cousin in the Rissa genus, Red-legged Kittiwakes only breed in the Bering Sea and at fewer than 10 locations.
About 80% of the world’s population breeds on St. George Island. Populations declined steeply from 2008-2013 from an
all-time high. Reasons for the declines are not well understood.

Aleutian Tern
Onychoprion aleuticus

31,131

18

Declining

The Aleutian Tern is rare worldwide, with a breeding distribution split between Russia and the United States and a
wintering distribution in Asia. The species is poorly monitored, but numbers at known colonies in Alaska have declined a
staggering 92% in the last three decades. The reasons for declines in Alaska are unclear, and a redistribution of colonies to
Russia has not been ruled out. Non-breeding habitat degradation in Asia is likely a factor.

Depressed

The Marbled Murrelet is a non-colonial seabird that nests in the upper canopy of old-growth trees. The bird is federally listed
as threatened in the lower 48 states, where loss of old-growth nesting habitat from logging is a suspected cause for declines.
Threats in Alaska include marine regime shifts that affect food supply, predation by avian predators, incidental bycatch in
gillnet fisheries, and logging of old-growth habitat. Population declines appear to have stabilized in the last decade.

Black-legged Kittiwake
Rissa tridactyla pollicaris

Alcids
Marbled Murrelet
Brachyramphus
marmoratus

Kittlitz’s Murrelet
Brachyramphus brevirostris

Tufted Puffin
Fratercula cirrhata

385,000

70

33,583

95

Depressed

The Kittlitz’s Murrelet, like the Marbled Murrelet, is a non-colonial nester, but it is significantly less common, and it nests
on non-vegetated rock on mountain tops. The bird breeds in scattered locations along the northern Gulf of Alaska and
Bering Sea coast, and it is found as far north as the Chukchi Sea. Highest densities are found in fjords with glacial influence,
including Glacier Bay, Icy Bay, and Prince William Sound. Populations declined until about 2000, but they appear to have
stabilized. Principal threats include oil spills, habitat change (such as melting glaciers), and mortality from avian predators.

2,970,000

79

Declining

The Tufted Puffin is a widespread breeder in Alaska waters. The largest breeding colonies are found in the eastern
Aleutians and along the Alaska Peninsula (over 80% of Alaska’s birds). Like the Horned Puffin, Tufted Puffin populations in
the Gulf of Alaska are predicted to continue to decline, perhaps in response to global temperature increases.

Horned Puffin
Fratercula corniculata

POPULATION
STATUS

Black-legged Kittiwake / Richard Hebhardt / Audubon Photography Awards

PERCENT IN
ALASKA

SPECIES OR SUBSPECIES

GLOBAL
POPULATION

Spectacled Eider / William Pohley / Audubon Photography Awards

Pectoral Sandpiper / Milo Burcham

Marbled Murrelet / Milo Burcham

NOTES

1,200,000

77

Declining

An abundant breeding seabird of western and southwestern Alaska waters, Horned (as well as Tufted) Puffins have been
hit hard by die-offs in the past few years. The northern Gulf of Alaska breeding populations have decreased between
2007 and 2016, while the breeding populations of the southeast Bering Sea region have been variable during this period.
Declines appear to be related to food scarcity caused by abnormally warm water around their breeding and feeding areas.

300,000

10

Declining

One of Alaska’s most charismatic birds, the Snowy Owl mainly breeds in Arctic regions of western and northern Alaska,
especially in years of high lemming activity. Data for the North American population indicate a declining population
(-64%3), and Arctic Coastal Plain breeding trend data also suggest declines, although numbers vary among years.

18,432,129

20

Declining

The diminutive Rufous Hummingbird is Alaska’s only regularly breeding hummingbird. Found mainly in the southeast
(and north up to Girdwood), BBS trend data for western US indicate significant declines as do North American trend data
(-60%3). Reasons for the declines are unknown.

Owls
Snowy Owl
Bubo scandiacus

Hummingbirds
Rufous Hummingbird
Selasphorus rufus

Landbirds
Olive-sided Flycatcher
Contopus cooperi

1,876,022

23

Declining

The Olive-sided Flycatcher has a low reproductive rate for a passerine. It breeds in montane and northern coniferous
forests at forest edges and openings. Populations have declined 78% from 1970-2014 in North America. Significant longterm (1993-2015) decreases have been detected during BBS surveys of BCR’s 4 & 5 in Alaska. A suspected cause is loss of
forested habitat on its South American wintering grounds. This species favors post–forest fire habitat with standing dead
trees, so fire suppression efforts may be detrimental.

Western Wood-Pewee
Contopus sordidulus

11,867,817

2

Declining

The Western Wood-Pewee is an uncommon forest breeder in southcoastal, southcentral, and central Alaska. Significant
population decreases were detected during BBS surveys of BCR’s 4 & 5 in Alaska, both in the long and short-term, as well
as nationally (-47%3). This species is part of a suite of aerial insectivores in Alaska that are in decline.

Violet-green Swallow
Tachycineta thalassina

8,497,913

5

Declining

Violet-green Swallows have declined in North America in recent decades (-19%3). This species is common in central and
southcoastal Alaska, and populations have significantly declined (BCR’s 4&5). This species is part of a suite of swallow
species and other aerial insectivores in Alaska that are in decline.

Bank Swallow
Riparia riparia

25,716,241

10

Declining

The Bank Swallow has experienced great declines in North America in recent decades (-89%3). Our smallest swallow and
common only in central Alaska, the population has significantly declined in BCR 4. This species is part of a suite of swallow
species and other aerial insectivores in Alaska that are in decline.

<5,000?

75

Declining?

The Gray-headed Chickadee may be North America’s most poorly studied breeding bird species. A denizen of the harsh
northern boreal woods, it is rarely seen, making it one of the most coveted species to spot in North America. There are
some suggestions of declines in birds breeding along central and eastern rivers of the Arctic National Wildlife Refuge.

Orange-crowned Warbler
Oreothlypis celata

79,918,135

37

Declining

Orange-crowned Warblers have declined in North America in recent decades (-30%3). Common breeders throughout much
of Alaska except western and northern tundra regions, this greenish warbler has significantly declined in BCR’s 4 & 5.

Blackpoll Warbler
Setophaga striata

58,721,922

26

Declining

One of the first songs to disappear for the hearing challenged, the high “zi-zi-zi” song of the breeding Blackpoll Warbler
echoes around the boreal forest. Blackpoll Warbler populations have plummeted (-92%3) in North America in recent
decades, including in Alaska’s boreal forest (BCR4).

Gray-headed Chickadee
Poecile cinctus lathami

3

% change in population from 1970-2014 (PIF 2016)

What Can You Do to Help?
If you are concerned about the future of Alaska’s birds, here are ways you can help:
• Participate in citizen science projects, such as the Christmas Bird Count, Great Backyard Bird Count, or Alaska eBird
(www.eBird.org/ak), which gather valuable information about birds.
• Tell policymakers that birds are important to you.
• Volunteer for your local Audubon chapter or Audubon Alaska.
• Make a donation to Audubon Alaska to support bird conservation.
• Visit www.AudubonAlaska.org to learn more, donate online, and subscribe to our email list.

431 West Seventh Ave., Suite 101
Anchorage, AK 99501
(907) 276-7034
www.AudubonAlaska.org
The Alaska WatchList 2017 was
made possible through the generous
support of the Giles W. and Elise G.
Mead Foundation and the Hartford
Foundation for Public Giving,
Beatrice Fox Auerbach Fund.

Snowy Owl / © Marlin Greene / oneearthimages.com
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Name

Fox River Flats

Status

Recognized

Priority

Global

Proposed Criteria

A4i

Confirmed Criteria

A4i

State
Counties

Alaska
Kenai Peninsula

Central Coordinates

Area (acres)

Elevation (meters)

59.78333, -151.98333

13,363

Min: Max:289 Avg:144

Bird Conservation Region
Northwestern Interior Forests, Northern Pacific Rainforests
SITE DESCRIPTION

The Fox River Flats IBA comprises a broad expanse of low-lying marshland and intertidal mud flats at the head of Kachemak
Bay in lower Cook Inlet. Three major glacial rivers flow into the estuary, depositing layers of silt and clay in a broad fan
upon which the Fox River Flats tidal marsh has developed. The Flats are by far the largest marsh in Kachemak Bay,
comprising approximately 7,100 acres of coastal marsh and mudflats.
ORNITHOLOGICAL SIGNIFICANCE

Kachemak Bay is one of the most critical sites for migratory birds in the world; thousands of migrating waterfowl and
millions of shorebirds pause along mud flats here each year. The Fox River delta is one of the most significant sites within
the bay. On average, over 94,000 individuals of 22 species use this site during spring migration. Fox River Flats is the major
spring staging area for geese and ducks in Kechemak Bay. At high tide in both spring and fall, up to several thousand
mallards, pintails, scoters and mergansers congregate offshore of Fox River. The upper end of Kachemak Bay, including Fox
River Flats, supports 100,000 wintering waterfowl.
SPECIES DATA AND CRITERIA

Common Name Date

Seasonal/Daily

Season

Observed

Western
Sandpiper

D

passage

500,000

1977

Density
(#km/2)

Units

Proposed

Unknown

-

OWNERSIP

Assessment Date
1/1/2008
1/1/2008

% of IBA
-

Ownership
unset

The Fox River Flats is mostly in state ownership. The flats also have a number of private in
holdings that are used by the residents for agriculture and grazing. There is a Russian
village and trails that connect the residents to Kachemak Bay on the west side of the Fox
River.

HABITAT

Assessment Date
1/1/2008

1/1/2008

% of IBA

Habitat

-

Wetlands

-

Shrubland

-

Forested Upland

Mixed forest; scrub; mudflats/sandflats; standing freshwater; river/stream; blanket bog;
water-fringe vegetation. Notes: patches of salt tolerant plants, such as Lyngby's sedge
(Carex lyngbyaei), can be found in poorly drained patches in the upland transition zone. The
following sequence characterizes the dominant marsh species (from seaward to upland
elevations): 1) Puccinellia grandis (no common name), 2) Ramenski's sedge, 3) Lyngby's
sedge, 4) pond aquatic communities 5) inland marsh, and 6) stream banks.

THREATS

Assessment Date
1/1/2008

% of IBA

Threat

-

Agricultural intensification/expansion

-

Invasive species

-

Disturbance to birds

Confirmed
A4i

-

Extraction Industry

-

Industrialization/Urbanization

-

Recreation/tourism

CONSERVATION ISSUES

1/1/2008

The flats and lower hillsides between Moose Creek and the mouth of Clearwater Creek are
very popular for hunting and snowmachining. Properties in Fox River Flats, are threatened
by residential development and logging pressures.
National Audubon Society 2013 ®
Important Bird Areas in the U.S.
Available @ http://www.audubon.org/bird/iba

Kachemak Bay State Parks Citizen Advisory Board
PO Box 3248, Homer, AK 99603
To
Rick Green
Special Assistant to the Commissioner
State of Alaska, Department of Fish and Game
333 Raspberry Rd.
Anchorage, AK 99518-1565
Filed Electronically
rick.green@alaska.gov .
Resolution 2019 - 2
A RESOLUTION OF THE KACHEMAK BAY STATE PARKS CITIZENS
ADVISORY BOARD, EXPRESSING ITS REQUEST FOR NO ACTION BY ALASKA
DEPARTMENT OF FISH AND GAME ON ALASKA RESCINDING REGULATION
5 AAC 95.310, OF THE ALASKA ADMINISTRATIVE CODE, DEALING WITH THE
PROHIBITION OF PERSONAL WATERCRAFT USE IN THE FOX RIVER FLATS
AND KACHEMAK BAY CRITICAL HABITAT AREAS
WHEREAS, the Alaska Legislature created the Kachemak Bay State Park in 1970 to
“…protect and preserve [the park’s] unique and exceptional scenic value;”
WHEREAS, Kachemak Bay State Park was formed and designated as a special purpose
site under the Alaska Constitution article 8, section 7;
WHEREAS, The Kachemak Bay State Parks Citizens Advisory Board was created in
1982 to provide a forum for the collection and expression of opinions and
recommendations on matters relating to State Park units within the Kachemak Bay
watershed; to promote thereby the protection of the resources of the Kachemak Bay State
Parks including its scenery, vegetation, wildlife, soils, waters, historic features, and
wilderness core and outdoor recreational opportunities; and to promote therefore
communication between the public, state, and local government and the administrators of
the Kachemak Bay State Parks.
WHEREAS, Kachemak Bay State Park provides important recreational and economic
opportunities for local residents, and attracts tens of thousands of visitors each year who
support a broad range of local businesses and jobs;
1

WHEREAS, the Alaska Department of Fish & Game (ADFG) recently opened a thirty
(30) day public notice period to change rules regarding personal watercraft adopted to
protect the Kachemak Bay Critical Habitat Area including waters inside the Kachemak
Bay State Park.
WHEREAS, ADFG’s rules have been in place since 2001, when a strong majority of
local residents supported their enactment, and these rules are supported by ADFG staff;
WHEREAS, the Kachemak Bay State Parks Citizens Advisory Board held a public
meeting on December 11, 2019, where a large majority of citizens spoke in favor of no
action be taken by ADFG;
WHEREAS, ADFG adopted the current Kachemak Bay Critical Habitat Area
Management Plan in 1993, and has been working with stakeholders, including City of
Homer and State Parks staff, to revise it over the past several years;
WHEREAS, ADFG’s proposed rule contains a “zero” fiscal note, thereby providing no
additional funding for enforcement by state parks or other state personnel; and
WHEREAS, the State of Alaska has provided no explanation or rationale for ADFG’s
proposed rule change.
NOW THEREFORE BE IT RESOLVED, THE KACHEMAK BAY STATE PARKS
CITIZENS ADVISORY BOARD DOES HEREBY REQUEST THE ALASKA
DEPARTMENT OF FISH & GAME TO:
1. SUSPEND FURTHER ACTION ON RESCINDING REGULATION 5 AAC
95.310, OF THE ALASKA ADMINISTRATIVE CODE, DEALING WITH THE
PROHIBITION OF PERSONAL WATERCRAFT USE IN THE FOX RIVER FLATS
AND KACHEMAK BAY CRITICAL HABITAT AREAS
2. If ADFG opts to move ahead, provide an explanation how the State of Alaska will
enforce the current personal watercraft ban in state park waters with current staffing
levels if ADFG changes its rule;
3. Provide scientific and technical information supporting its proposed rule change in a
timely manner so the Kachemak Bay State Parks Citizen Advisory Board and local
residents can better-understand and comment on the issues presented;
4. As per the March 1995 Management Plan For Kachemak Bay State Park and
Kachemak Bay State Wilderness Park, show how the cooperative agreement spelled
out in this document between the Alaska Dept. of Fish and Game, Habitat Div. and the
Alaska Dept. of Natural Resources Div. of Parks and Outdoor Recreation is going to
be managed (see pages after page 122, pages 1-5) And

2

5. Extend the comment period to ninety (90) days to allow local residents sufficient time
to comment meaningfully on the proposed rule change.

ADOPTED BY THE KACHEMAK BAY STATE PARKS CITIZENS ADVISORY
BOARD ON THIS ____11_____ DAY OF _December, 2019
Robert Archibald
Board Chairman,

Carol Harding
Board Member

Aron Peterson
Board Member

Kirsten Dixon
Board Member

Nancy Hillstrand
Board Member

Marc Romano
Board Member

Curtis Jackson
Board Member

Sera Baxter
Board Member

Glen Green
Board Member

Patrick Miller
Board Member

Robert Ostrom
Board Member

Jonathan Sharp
Board Member

Jeffrey Lee
Board Member

Kevin Walker
Board Member

CC.
3

Governor Mike Dunleavy
ADF&G Commissioner Douglas Vincent Lang
doug.vincent-lang@alaska.gov
DNR Commissioner Corri A. Feige
corri.feige@alaska.gov
Alaska State Parks Director Ricky Gease
Langricky.gease@alaska.gov
Senator Gary Stevens
Senator.Gary.Stevens@akleg.gov
Representative Sara Vance
Representative.Sarah.Vance@akleg.gov
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January 15, 2020
Rick Green
Special Assistant to the Commissioner
Alaska Department of Fish and Game
333 Raspberry Road
Anchorage, Alaska 99518
Re: ADF&G proposal to Repeal 5 AAC 95.310 to allow PWC in Kachemak Bay and Fox River
Flats Critical Habitat Areas
The Alaska Department of Fish and Game (ADF&G) proposes to repeal a regulatory ban on
Personal Watercraft (PWC) in the Fox River Flats and Kachemak Bay Critical Habitat Areas
(CHAs). I comment from the perspective of a year-round resident and concerned citizen of
Homer, a 15-year Kachemak Bay wildlife/ecotour business owner and guide, and a former
ADF&G Biologist (Wildlife and Habitat Division, 27 years). My recommendations are
provided below, followed by more specific comments. Please read the full letter to better
understand the basis of my concerns.
Recommendation: I oppose the repeal of 5 AAC 95.310 that would allow PWC in the
Kachemak Bay and Fox River Flats CHAs. We urge ADF&G to uphold the May 9, 2017
staff/agency recommendation.
1. Public Review Process: While I appreciate the opportunity to comment, one cannot help but
feel that it is for naught, as it appears a decision has already been made to repeal the ban. An
ADF&G November 19, 2019 email states that:
The governor’s office has decided to repeal the PWC prohibition for Kachemak Bay and Fox
River Flats CHAs. The change will be conducted as a stand-alone regulation change pursuant to
the Administrative Procedures Act, and will be done independently of the ongoing plan revision.

Numerous statements in the Alaska Daily News article (published December 29, 2019),
https://www.adn.com/alaska-news/2019/12/29/alaska-fish-and-game-proposes-lifting-jet-skiban-on-kachemak-bay/) by ADF&G Special Assistant Rick Green and Personal Watercraft of
Alaska representative Gina Poths seem confirm that Department’s and Governor’s
commitment to repeal the ban on PWC. It also appears that the research by ADF&G
biologists and associated deliberations with other ADF&G Divisions and State agencies has
been disregarded or ignored.
No background, context, or other significant information was included with the proposal. In
the absence of this information, we must rely on to media to fill in the holes. A December 9
KBBI interview with Mr. Green (https://www.kbbi.org/post/adfgs-rick-green-lifting-banpersonal-watercraft-kachemak-bay#stream/0) reveals some of background on the proposed
change:
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I can kind of tell you how we got where we are. The Personal Watercraft Club, The Alaska
Outdoor Council and some other groups like that brought this to us and said, Hey, Look, we can’t
see a reason for this to happen – and asked us to review the prohibition.

Why would the department talk to just one group, and not extend the same courtesy to other
affected groups of citizens? The ADF&G web page includes good guidelines of working
with the public and scientific integrity that have not and should be followed:
Commissioner Priorities: “Building trust with the citizens we serve. Alaskans have entrusted
their resources to our care and we must maintain constant dialog to ensure we are managing them
in their best interest and well-being.”
Guiding Principles: #2 – Improve public accessibility to and encourage active involvement by the
public in the department’s decision-making processes. #3 - “Build a working environment based
on mutual trust and respect between the department and the public, and among department staff.”
#4 – “Maintain the highest standards of scientific integrity and provide the most accurate and
current information available.”
Source: ADF&G (http://www.adfg.alaska.gov/index.cfm%3Fadfg%3Ddivisions.commissioner)

These guidelines represent a more sincere, well-spirited goal to work with all affected public
and user groups. Please establish and “maintain a constant dialog” with other affected
citizens, businesses, and groups, not just a few special interest groups. To date, the public
and decision-making processes are confusing, too short, contradictory, and disingenuous.
I close this discussion with a few excerpts from closing remarks in an interview with KBBI
radio:
"No, I don't know that numbers are the main driving force. We're going to collect all the
comments. I know we have some legalities that we have to go through, putting them all together
and putting them in one process. But it should be pretty cut and dry, I would think, said Green.
And although Green says that numbers are not the deciding factor, he ended the conversation by
encouraging an up or down vote.
"And if you're going to make comments and we certainly encourage everyone to, you just need to
tell us whether you're in favor of it or opposed to it. And if you want to tell us why that's fine, but
it's pretty much a toggle yes or no, I think," Green said.

Public input is very important, but it’s not just a yes or no vote. It a determination of
compliance with CHA Statutory Purpose and Plan Guidelines.
2. Scientific Review and Evaluation of Impacts on Wildlife: Mr. Green appropriately
referenced the CHA purpose in the interview: “... to protect and preserve habitat areas,
especially crucial to the perpetuation of fish and wildlife. And to restrict all uses not
compatible with that primary goal.” The goals of approved Kachemak Bay/Fox River Flats
Management Plan (KBFRFMP) further clarified the intent and associated goals to protect
both fish and wildlife habitat and the fish and wildlife populations and use of the habitat.
ADF&G is still obligated show compliance with Statute and the goals. The Statute and Goals
included below (KBFRFMP, pages 3, 5, and 6)
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PURPOSE (Statute)
The purpose of AS 16.20.500 - 16.20.690 is to protect and preserve habitat areas especially
crucial to the perpetuation of fish and wildlife, and to restrict all other uses not compatible with
that primary purpose.
GOALS
Activities that occur within the Kachemak Bay and Fox River Flats critical habitat areas will
reflect the following goals in accordance with the purpose for which the areas were established
(AS 16.20.500). All department management decisions in the Kachemak Bay and Fox River Flats
critical habitat areas, whether affecting activities undertaken by the department, other agencies or
the public, will be in accordance with these goals.
I. Fish and Wildlife Populations and Their Habitat - Manage the critical habitat areas to maintain
and enhance fish and wildlife populations and their habitat. Minimize the degradation and loss of
habitat values due to habitat fragmentation. Recognize cumulative impacts when considering
effects of small incremental developments and action affecting critical habitat area resources.
A. Wildlife
1. Protect important wildlife habitat including water quality.
2. Minimize harmful disturbance to wildlife, especially to marine mammals and nesting,
rearing, staging and wintering waterfowl, shorebirds, and seabirds.
3. Maintain, protect, and if appropriate, enhance the quality and quantity of nesting, rearing,
feeding, staging and wintering habitat for resident and migrant waterfowl, shorebirds, and
seabirds.
4. Protect bald eagle nesting, perching, roosting, and feeding habitat.
B. Fish
1. Protect natural substrate, aquatic vegetation, water quality and circulation patterns to
maintain aquatic habitats.
2. Maintain water quality sufficient for the growth and propagation of fish, shellfish, and
other aquatic life in fresh, estuarine and marine waters.
3. Maintain water quality at a level that would allow for harvest of raw mollusks or other
raw aquatic life for human consumption.
II. Public Use – Manage the critical habitat areas to maintain and enhance public use of fish,
wildlife and critical habitat area lands and water consistent with the other goals of this
management plan.
A.
B.
C.
D.

Maintain or improve public access to and within the critical habitat areas.
Maintain or improve opportunities for hunting and fishing within the critical habitat
Maintain or improve opportunities to recreate in the critical habitat areas.
Maintain or improve opportunities for viewing, photography, education, and study of fish
and wildlife.
E. Provide information about the critical habitat areas to the public.
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Mr. Green shared a simple analysis in the interview on impacts and purpose of changes are
included below:
We didn't find personal watercraft and the definition of them to be any more in conflict with that
goal than other small crafts.
If you are talking about a 14-foot, personal watercraft comparable to the visual of a 14-foot
dinghy, I don’t see a lot of difference except that personal watercraft might – the rider might be a
little higher in air and easier to see than the guy in the skiff.
If you are talking about a 14-foot, personal watercraft comparable to the visual of 14-foot dinghy,
Green says that there are economic benefits to consider and that ADF&G wants all Alaskan’s to
have access to Kachemak Bay and Fox River Flats.

According to ADF&G staff research, the relative impacts described above is true, provided
the two types of watercraft are going same, constant speed. But a PWC and general boats are
often used differently, and a PWC can access different areas and have different impacts. A
literature review and analysis was completed by ADF&G Habitat and Wildlife Biologists in
past assessments in 2000, and both updated and expanded in 2017. In 2017, Department
biologists reviewed and summarized over 140 reports and publications and summarized their
findings in 33-page table. Their summary and recommendations were presented in the May
9, 2017 department memo to Habitat and Wildlife Division Directors. Their
recommendation` is included below:
Recommendation (emphasis added): Based on the updated literature review, most of the
concerns that led to the adoption of the PWC prohibition in Kachemak Bay and Fox River Flats
CHAs in 2001 continue to be valid today. Improvements in technology have addressed the
pollution from 2-stroke engines that were one of the primary environmental concerns with PWC
during the original 2000 literature review. However, the nature of PWC traffic, especially the
capability to execute rapid changes in speed and direction in nearshore shallow waters, continues
to have a high potential to impact habitats, marine organisms, wildlife, and other traditional user
groups and those cannot be easily mitigated.
The current available information indicates that significant, specialized research into impacts of
PWC on marine organisms in nearshore tidal areas, disturbance to overwintering waterbirds,
disturbance to marine mammals, and managing user conflicts and compliance would have to be
completed before the regulatory ban on PWC in Kachemak Bay and Fox River Flats CHAs
should be relaxed. In addition to research necessary to identify potential buffer zones, any partial
opening (such as for a transit corridor) of Kachemak Bay and Fox River Flats CHAs to personal
watercraft would require considerable investment of department and Alaska Wildlife Trooper
staff time for education and enforcement.
In summary, based on our review of information available since the PWC prohibition was
adopted in 2001, we feel there is no new information that would warrant rescinding the
prohibition, and in fact the newer information highlights most of the concerns identified when the
prohibition was adopted. A draft of this memo was circulated to affected staff in all department
divisions (DWC, HAB, CF, SF) and this recommendation was widely supported.
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This is a science-based recommendation. The recommendation recognizes the unique fish
and wildlife habitat values of the KBFRF CHAs, and their Statutory obligation to avoid
impacts from incompatible uses. It acknowledges PWC have similar habitat and water
quality impacts in some circumstances (e.g., going from “point A to point B”, traveling
similar speeds, and avoiding sensitive habitats or wildlife concentrations areas), and different
impacts in others. In other instances, their impacts are very different, depending on how
PWC are used ... often as “thrill craft.” PWC can be used for transportation, but many users
often seek out calm, nearshore, shallow waters where boat cannot or do not inhabit. Such
shallow areas are also where the highest concentrations of waterfowl, seabirds, and marine
mammals are found in Kachemak Bay and Fox River Flats.
Mr. Green also noted the main purpose of the change:
If I was to put it in a nutshell, we put this proposal forward to increase access for Alaskans to the
property that we all own equally. That’s our motive to increase access.

The existing ban does not prevent anyone from gaining access to the area. Instead, it limits
to mode of access and type of uses that can occur. The review also revealed a number of
documented conflicts among user groups in other areas. CHA goals do allow for increasing
and maintaining public use and access, but not at the expense of protecting crucial habitat
and wildlife that depend on them.
3. Impact on Other Traditional Uses and Businesses: Kachemak Bay was designated as a CHA
because of its abundant fish and wildlife and unique and productive habitats. Dan
Rosenberg, former ADF&G Wildlife Biologist/Waterfowl specialist for over 20 years,
conducted winter waterfowl surveys for many years in PWS and Kachemak Bay (personal
communication). He found Kachemak Bay to have particularly high concentrations of
waterfowl, substantially higher concentrations than he found in Prince William
Sound. Local observations confirm that many species continue to occupy nearshore habitats
in large numbers through the summer and fall.
Many people live or visit Kachemak Bay to experience and enjoy the rich and quite waters of
Kachemak Bay. Many tourism and guiding businesses are built around and depend on these
rich resources. They invested a lot of money and time in their business, and fear how lifting
the ban on PWC will affect the nearshore coastal resources and their business.
I am similarly concerned how the lifting PWC ban in these CHAs might affect wildlife
resources and ultimately the touring businesses. Many businesses depend on the abundant,
diverse, and undisturbed wildlife, most of which occurs in nearshore shallow waters along
islands and shorelands on southeast side of Kachemak Bay. Many studies have shown
adverse impact PWC may have on this habitats and wildlife, as well as conflicts with other
traditional users. We fear the significant negative impact this will have resources and
traditional other traditional resources. These businesses play a huge role in regional
economy.
As an example, there are particularly productive and sensitive waters includes the nearshore
waters off Glacier Spit. This area has expansive tideflats, which support large numbers
5

waterfowl, marine birds, sea otters and harbor seals. In theory, this area would not be
affected by the proposals as these waters are in Kachemak Bay State Park, where PWC are
prohibited. However, without user education, and increased enforcement, we fear that PWC
users will either unknowingly or intentionally ignore closed areas in Park. Without a GPS or
other markers, it would hard or impossible for users to know when they are in Park waters.
I frequently visit this area for tours or personal throughout the year. General recreation
watercraft have little or no impact on wildlife, as the vast majority of boats avoid the shallow
waters to avoid damage to hull, their outdrive, or the motor. Boats that utilize this
shallow/nearshore area must travel slow (2-4 mph) and keep he motor raised so as not to risk
damage to the boat. King salmon fishing is also a popular activity in this area, but they
typically stay more offshore, are seaward of large concentrations of feeding birds, and by
nature of the activity travel slow while fishing. Existing activities have little impact on the
resources and birds and are less threatened by slow moving boats. Some birds move short
distance laterally in water, and rarely take flight and leave the area. The animals have
become accustomed to slow moving boats. Boats that travel down the bay to residences or
fishing almost always seem to take the most direct route which is offshore
On the other hand, the departments literature PWC are capable of traveling in and often seek
shallow protected waters. PWC often travel as fast speeds, vary their speed a lot, and spend a
lot time in shallow waters, potentially displacing these birds from area all together.
ADF&G’s review revealed that these are the kind of activities and areas have a high
probability of disturbance to birds and marine mammals. Such impacts are not made up, they
are real.
4. Impact on Marine Mammals and Potential Violations: The ADF&G staff analysis reviewed
a number of papers on the affect general boating and PWC on marine mammals. Both
general boating and PWC can have a negative effect on marine mammals. Perhaps one of the
greatest concerns in Kachemak Bay and Fox River flats is their effect on use of seal haul-out
areas. There are number of haul-out sites throughout the bay, especially in the inner bay,
near Aurora Lagoon, Chugachik Island, and up the Fox River. Disturbance of seals on these
sites in way that causes the seals to leave the site is illegal.
Most recreational boats have a minimal effect of seal haul-outs. The head of the bay is a
popular spot for king salmon fishing. By the nature of this activity, these boats are traveling
slow and at a steady speed and parallel to haul-out areas, circumstances which have little or
no effect on the seals. Most the boats cannot get close enough to seal haul-outs on
Chugachik Island as shallow waters and rocks keep boat from approaching the site. In
contrast, PWC can get very close to haul-outs and their quick, sudden movements can cause
the seals to abandon the haul-outs.
Another big concern is harbor seal pupping and rearing up the Fox River in May and June,
where as many as 1000-2000 or more seals have been seen hauled out along the Fox River.
Most of harbor seals in Kachemak Bay pup in this area in May and June, when very few
seals are seen in Kachemak Bay. Pupping is a critical time in the harbor seal life cycle. A
shallow watercraft PWC can easily travel up shallow rivers and do in a number of rivers of
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Alaska. A PWC traveling up the Fox River in spring/early summer would spook these seals,
cause them leave the haul-out to seek refuge in the river. With the seal density so high,
watercraft/seal collisions are likely. Such disruptive interactions might be considered a
“taking” and illegal under the Marine Mammal Protection Act.
ADF&G should contact NMFS on matters concerning harbor seals and whales. There were
some studies in ADF&G analysis showing the unique impact on marine mammals. NMFS
guidelines are published at https://www.fisheries.noaa.gov/alaska/marine-life-viewingguidelines/alaska-marine-mammal-viewing-guidelines-and-regulations.
5. Review of Changes in Context with Ongoing Revisions the KBFRF CHA Plan: It is
unfortunate that this review was taken out of hands of a group of biologists and other agency
professionals. All available information – the Department’s 2017 review, any more recent
data, and local information – needs to be made more available to public and decision-makets.
A deliberative planning process with lots of public involvement is both an effective way to
accomplisher this and consistent with the Department Priorities and Guidelines. We urge the
department to evaluate this change as part of CHA planning process.
Thank you for the opportunity to comment.
Sincerely,
Glenn A. Seaman
1435 Bay Avenue
Homer, Alaska 99603
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VIA EMAIL ONLY
(doug.vincent-lang@alaska.gov)
January 21, 2020
Doug Vincent Lang, Commissioner
Alaska Department of Fish & Game
Post Office Box 115526
1255 West 8th Street
Juneau, Alaska 99811-5526
RE:

DUNLEAVY ADMINISTRATION EFFORTS TO REPEAL 5 AAC 95.310

I.

INTRODUCTION

Below find comments from Cook Inletkeeper, on behalf of its more than 8,500 members and
supporters throughout Southcentral Alaska.
The reason Alaskans – regardless of political affiliation or ideology - increasingly turn-away from
their government is because they cannot trust it. The Dunleavy Administration’s efforts to
steamroll through a highly controversial rule change – and the Alaska Department of Fish &
Game’s (ADFG) betrayal of basic public process and honest science – exemplify precisely why
Alaskans have little faith in their elected and appointed officials.
ADFG’s Guiding Principles include:
•
•

Build a working environment based on mutual trust and respect between the
department and the public, and among department staff.
Maintain the highest standards of scientific integrity and provide the most accurate
and current information possible.

These words ring hollow in ADFG’s heavy-handed effort to overturn a longstanding and
strongly-supported ban on “thrillcraft” in the Kachemak Bay & Fox River Critical Habitat Areas
(KBFRFCHA). In fact, they should be removed from ADFG’s Guiding Principles, because this rule
change alone demonstrates they are but lip-service designed to convey the false impression to

Alaskans that you and ADFG seek “mutual trust and respect” and embrace “the highest
standards of scientific integrity.” As climate change continues to batter our great state and to
threaten the very resources and economies that support our local communities, the substantial
time and resources dedicated to an issue that a strong majority of Alaskans decided long-ago is
an affront to our people and our democracy.
II.

COMMENTS
A. ADFG’s Public Process Reveals a Pre-Determined Outcome & Ignores an Established
Management Plan Review Process

For the past three years, ADFG staff and numerous stakeholders have committed significant
time and resources to meetings and dialogue to revise the 1993 management plan for the
Kachemak Bay and Fox River Flats Critical Habitat Areas. The Planning Team for the
management plan revision process includes representatives from state, federal and local
governments, including the City of Homer, the Alaska Department of Natural Resources, the
City of Seldovia, the Kenai Peninsula Borough, the National Oceanic & Atmospheric
Administration, the U.S. Fish & Wildlife Service and the Alaska Division of State Parks.
These entities partook in the management plan revision process at ADFG’s request, and relied
on ADFG’s representations that the revision process would be the primary vehicle for updating
rules and policies for the CHA’s. According to City of Homer staff, they have attended at least
20 meetings to help revise the management plan, which translates into a significant
commitment of time and tax payer money.
Then, out of nowhere, on November 19, 2019, ADFG staff sent an internal email to the
KBFRFCHA Planning Team, stating:
“The Governor’s office has decided to repeal the PWC prohibition for Kachemak
Bay and Fox River Flats CHAs (5 AAC 95.310 Personal watercraft use prohibited).
This change will be conducted as a stand-alone regulation change pursuant to
the Administrative Procedures Act, and will be done independently of the
ongoing plan revision.” 1
While ADFG has attempted to walk-back this statement, it cannot. ADFG has conceded publicly
that Jetski interest groups contacted the Governor’s office, and that the proposed rule change
is a direct result of those discussions. This pre-determined outcome not only makes a mockery
out of the Alaska Administrative Procedures Act, but reflects a complete disregard for the
thousands of Alaskans who opposed Jetskis in the CHAs in 2001. Furthermore, ADFG’s rule-

1

https://inletkeeper.org/wp-content/uploads/2019/12/ADFG-Memo-PWC-20191119.pdf
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making – lobbed from left field with no public discussion or inquiry – makes the entire
management plan revision process a waste of time and public money.
B. Jetskis Are Wholly Different Than Skiffs & Boats, and Pose Unique Threats to Fish,
Wildlife & People
Anyone who argues there’s an equivalence between PWC’s and traditional craft is either
dishonest, has not operated both types of vessels or has not done even basic research.
Jetskis and other PWC’s are inherently different – by design and intended use – than traditional
skiffs and boats. While PWC’s certainly can do everything a skiff or boat can do, the inverse is
not true: skiffs and boats cannot do what PWC’s can do. That’s because Jetskis and other
PWC’s are designed, marketed and sold as recreational “thrillcraft,” made to accelerate quickly,
obtain speeds of 60-70 mph, execute tight turns, jump waves and wakes, and run in very
shallow water.
While traditional vessels typically transit from point A to point B, Jetskis tend to congregate in
localized areas, running back and forth, jumping and spinning and creating a nuisance for
anyone using or living along the water. Furthermore, because PWC’s are designed to jump,
they have a unique sound signature when their engines leave the water, creating disruptions to
people and wildlife that are unlike those from skiffs and boats.
As the National Park Service has found, Jetskis are “high performance vessels designed for
speed and maneuverability and are often used to perform stunt-like maneuvers. “2 This
definition comports with what most objective observers understand, i.e., that a 12-14’
watercraft with a 200-300 horsepower engine is not in any way similar to a traditional vessel.
While the political appointees at ADFG may persist in the illusion PWC’s cause the same types
of harm as traditional craft, the overwhelming scientific evidence – couple with basic common
sense – easily refutes this contention.
C. ADFG is Violating the Law & Ignoring the Science Supporting the Ban

The law governing the Kachemak Bay and Fox River Flats CHA’s is unequivocal; the purpose of
the CHA’s is to “protect and preserve habitat areas especially crucial to the perpetuation of fish
and wildlife, and to restrict all other uses not compatible with that primary purpose. “3
As discussed herein, the design and intended use of Jetskis and other PWC’s pose unique risks
to wildlife. ADFG recognized these unique risks when it adopted the Jetski ban in 2001, and

2
3

65 Fed. Reg. 15,078.
AS 16.20.500 (emphasis added).
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again in 2017, when staff conducted a scientific literature review4 and circulated a memo which
states:
Based on the updated literature review, most of the concerns that led to the
adoption of the PWC prohibition in Kachemak Bay and Fox River Flats CHAs in
2001 continue to be valid today. Improvements in technology have addressed
the pollution from 2-stroke engines that were one of the primary environmental
concerns with PWC during the original 2000 literature review. However, the
nature of PWC traffic, especially the capability to execute rapid changes in speed
and direction in nearshore shallow waters, continues to have a high potential to
impact habitats, marine organisms, wildlife, and other traditional user groups
and those cannot be easily mitigated.
The current available information indicates that significant, specialized research
into impacts of PWC on marine organisms in nearshore tidal areas, disturbance
to overwintering waterbirds, disturbance to marine mammals, and managing
user conflicts and compliance would have to be completed before the regulatory
ban on PWC in Kachemak Bay and Fox River Flats CHAs should be relaxed. In
addition to research necessary to identify potential buffer zones, any partial
opening (such as for a transit corridor) of Kachemak Bay and Fox River Flats CHAs
to personal watercraft would require considerable investment of department
and Alaska Wildlife Trooper staff time for education and enforcement.
In summary, based on our review of information available since the PWC
prohibition was adopted in 2001, we feel there is no new information that would
warrant rescinding the prohibition, and in fact the newer information highlights
most of the concerns identified when the prohibition was adopted. A draft of
this memo was circulated to affected staff in all department divisions (DWC,
HAB, CF, SF) and this recommendation was widely supported.5
So, ADFG’s own staff habitat and wildlife experts – not some biased political appointees - have
concluded that the ban is necessary to effectuate the purposes of the CHA’s and that the
scientific literature continue to support leaving the ban in place.

4

2017 Literature Review of Impacts of Personal Watercraft (2017) (available at: https://inletkeeper.org/wpcontent/uploads/2019/12/Enc-2-Annotated-biblio-PWC-Impacts-May-2017.pdf).
5
Memo from Tammy Massie & Joe Meehan, ADFG to David Rogers & Bruce Dale, ADFG (May 9, 2017)(emphasis
added) (available at: https://inletkeeper.org/wp-content/uploads/2019/12/Memo-DWC-and-Habitat-PWCRecommendation-May-2017.pdf)
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In addition to the scientific literature relied upon by ADFG’s own experts, there is a wealth of
science showing how Jetskis and PWC’s pose unique risks and create unique harms to wildlife.6
The Monteray Bay National Marine Sanctuary – managed by NOAA – took a hard look at the
unique threats and impacts posed by PWCs in the process of banning them throughout virtually
the entire sanctuary.
In fact, NOAA staff asked and answered the very question ADFG’s political appointees
apparently cannot answer for themselves:
“Is there scientific and public information demonstrating that [jetskis and
PWC’s] cause a unique disturbance to marine wildlife?
Yes. … Some have claimed that scientific studies, observations, and public
testimony about negative impacts upon marine wildlife by MPWC don't exist, or
they prefer to dismiss the findings of the evidence presented and demand more
studies, advocating that wildlife within the sanctuary be put at risk to conduct
such studies. NOAA has reviewed evidence of MPWC disturbance impacts from
around the United States, including the states of California and Washington, and
has concluded that the nature of harmful MPWC impacts upon seabirds and
marine mammals is consistent across the country.
In several assessments of MPWC impacts upon protected water areas around
the United States between 1994 and 2004, the National Park Service found that
MPWC can operate closer to shore at high speeds and make quicker turns than
other types of motorized vessels. MPWC have a disproportional thrust capability
and horsepower to vessel length and/or weight, in some cases four times that of
conventional vessels. Wildlife impacts from MPWC disturbance can include
interruption of normal activity and alarm or flight; avoidance and displacement,
loss of habitat use, decreased reproductivity success, interference with
movement, direct mortality, interference with courtship, alteration of behavior,
See, e.g., • Burger, 1998: Effects of MPWCs (516KB PDF*)
Green et.al., 2002: Monitoring Impacts of Harbor Seals (5.8MB PDF*)
Kelly, 1997: Audubon Canyon Analysis (406KB PDF*)
Miksis-Olds, 2006: Manatee Response to Environmental Noise (4.5MB PDF*)
Osborne, 1996: Preliminary Assessment of Impacts of Personal Watercraft (471KB PDF*)
Rogers & Smith, 1997: Buffer Zone Distances to Protect Foraging and Loafing Waterbirds (623KB PDF*)
Snow, 1989: A Review of Personal Watercraft (1.1MB PDF*)
• Snow, 1989: A Review of Personal Watercraft Appendices (9.3MB PDF*)
• Sutherland & Ogle, 1975: Effect of Jet Boats on Salmon Eggs (647KB PDF*)
• US Dept of Commerce 2008: Final Environmental Impact Statement (multiple pdfs)
• US Dept of Interior, 1998: Proposed Rule - PWC (41KB PDF*)
• US Dept of Interior, 2000: Final Rule - PWC (188KB PDF*)
• US Dept of Interior, 2004: Gulf Islands PWC Environmental Assessment (3MB PDF*)
6

•
•
•
•
•
•

Inletkeeper 5 AAC 95.310 Comments

Page 5 of 13

change in community structure and nest abandonment (U.S. Dept. of Interior,
1998). As a result of these findings and public testimony nationwide, the
National Park Service concluded that MPWC use is inappropriate in most areas of
the National Park System (including the Golden Gate National Recreational Area
adjacent to Monterey Bay National Marine Sanctuary) and implemented
regulations broadly prohibiting their use in 2000.
Research indicates that impacts associated with MPWC tend to be locally
concentrated, producing effects that are more geographically limited yet
potentially more severe than motorboat use, due to repeated disruptions to
wildlife and an accumulation of impacts in a shorter period of time (Snow, 1989).
MPWC are generally of smaller size, with a shallower draft (4 to 9 inches) than
most other kinds of motorized watercraft. The smaller size and shallower draft of
MPWC means they are more maneuverable, operable closer to shore and in
shallower waters than other types of motorized watercraft (U.S. Dept. of
Interior, 1998). These characteristics greatly increase the potential for MPWC to
disturb fragile nearshore habitats and organisms.
Research in Florida found that MPWC cause wildlife to flush at greater distances
and trigger more negative behavioral responses than automobiles, all-terrain
vehicles, pedestrians, and motorboats. This was partially attributed by the
scientists to a common operational profile of MPWC in which they accelerate
and decelerate repeatedly and unpredictably and travel at high speed directly
toward shore. By comparison, conventional motor boats generally slow down as
they approach shore (Rodgers and Smith, 1997). A study of harbor seal reactions
to vessel disturbance in San Francisco Bay between 1998 and 2001 concluded
that watercraft exhibiting sudden speed and directional changes were much
more likely to flush seals than vessels passing at a steady speed and constant
course (Green and Grigg, 2001). Scientific research also indicates that even at
slower speeds, MPWC pose a significantly stronger source of disturbance to birds
than conventional motorboats. Levels of disturbance are further increased when
MPWC are operated at high speeds or outside of established boating channels
(Burger, 1998). Research in the Imperial National Wildlife Refuge directly
attributed declining nesting success of grebes, coots, and moorhens to the noise
and physical intrusion of MPWC (Snow, 1989).
Numerous shoreline roost sites exist within the sanctuary and research has
shown that human disturbance at bird roost sites can force birds to completely
abandon an area. Published evidence strongly suggests that estuarine birds may
be seriously affected by even occasional disturbance during key parts of their
feeding cycle, and when flushed from feeding areas, such as eelgrass beds, will
usually abandon the area until the next tidal cycle (Kelly, 1997). Seabirds such as
common murres and sooty shearwaters often form large aggregations on the
surface waters of the sanctuary. Feeding aggregations of sooty shearwaters can
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often number in the thousands and cover significant offshore areas. These
feeding flocks are ephemeral in nature and their movement is dictated by the
availability of their prey. These seabirds are especially susceptible during these
critical periods and disturbance could have negative impacts on them. Repeated
disturbance of seabirds by MPWC in quiet estuarine areas of the Gulf of the
Farallones National Marine Sanctuary led to a complete prohibition of MPWC
operations in that sanctuary. MPWC operations would pose the same risk to
birds in Elkhorn Slough, a critical estuary within MBNMS.
Researchers note that MPWC may be disruptive to marine mammals because
MPWC change speed and direction frequently, are unpredictable, and may
transit the same area repeatedly in a short period of time. In addition, because
MPWC do not produce low-frequency long distance sounds underwater, they do
not signal surfacing mammals or birds of approaching danger until they are very
close to them (Gentry, 1996; Osborne, 1996). Acoustics research conducted in
Sarasota Bay, Florida (Miksis-Olds, 2006) showed a marked difference in
manatee responses to MPWC sound signatures compared to sound signatures
from other types of vessels. All manatees in the study group exhibited acute
panic responses to MPWC, except for one animal, which was deaf. Possible
disturbance effects of MPWC on marine mammals in MBNMS could include
shifts in activity patterns and site abandonment by harbor seals and Steller sea
lions; site abandonment by harbor porpoise; injuries from collisions; and evasion
behavior by whales (Gentry, 1996; Richardson et al., 1995).
MPWC operation poses particular risk to sensitive estuarine and stillwater areas
within the sanctuary, such as Elkhorn Slough. Research in Florida shallow water
areas indicates that MPWC can increase turbidity and may redistribute benthic
invertebrates, and that such impacts may be prolonged as a result of repeated
use by multiple machines in a limited area. That research has also shown that
MPWC can increase local erosion rates by launching and beaching repeatedly in
the same locations (Snow, 1989). Past research in the Everglades National Park
indicated that fishing success dropped to zero when fishing occurred in the same
waters used by MPWC.”7
Courts too have recognized the unique impacts and harm caused by PWC’s:
“Before discussing this further, we ought to examine what made jet skis and
other thrill craft the headache. The record is full of evidence that machines of
this sort threatened the Monterey Bay National Marine Sanctuary. NOAA
received written comments and testimony from marine scientists, researchers,
7

See Monterey Bay National Marine Sanctuary, Resource Management Issues: Motorized Personal Watercraft FAQ
(emphasis added)(available at:
https://montereybay.noaa.gov/resourcepro/resmanissues/mpwc/faq.html#mpwc_faq13)
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federal agencies, state agencies, state and local governments, business
organizations, and more than a hundred citizens on the issue of regulating these
machines. Everyone agreed-personal watercraft interfered with the public's
recreational safety and enjoyment of the Sanctuary and posed a serious threat
to the Sanctuary's flora and fauna. The concept of a “sanctuary” entails
elements of serenity, peace, and tranquility. Yet the commenters described
instances of personal watercraft operators harassing sea otters and other marine
mammals, disturbing harbor seals, damaging the Sanctuary's kelp forests,
menacing swimmers, divers, kayakers, and other recreational users, and
generally disrupting the esthetic enjoyment of the Sanctuary. All concerned
recommended either prohibiting personal watercraft outright or restricting them
to specific areas in the Sanctuary. No one urged NOAA to do nothing about the
problem.8
Finally, PWC use in Alaska has resulted in numerous anecdotal complaints coming from the Big
Lake area, and an incident in Resurrection Bay rose to a high enough level of significance to
garner coverage in Alaska’s statewide newspaper (“Federal authorities are looking for two jet
skiers after receiving tips they were "pursuing and riding over-top" humpback whales in
Resurrection Bay…).9
D. This Issue is Not About Public Access
When asked why ADFG was moving to repeal the ban on Jetskis in the CHA’s, ADFG Special
Assistant told a local radio "[i]f I was to put it in a nutshell, we put this proposal forward to
increase access for Alaskans to the property that we all own equally. That's our motive is to
increase access.”10
Of course, that rationale is nonsense. Alaskans and tourists alike have ample access to
Kachemak Bay using traditional private or commercial craft. By simply making the argument,
however, ADFG undermines its credibility and reinforces the notion it’s simply pressing for a
pre-determined outcome.11 And not surprisingly, this phony “access” issue is the very same red

8

Personal Watercraft Industry Association v. Dept. of Commerce (1995)(emphasis added) (available at:
https://caselaw.findlaw.com/us-dc-circuit/1035962.html).
9 Alex DeMarben, Jet skiers may have harassed whales in Resurrection Bay sought by federal authroities, Dept. 14,
2017 (available at: https://www.adn.com/alaska-news/wildlife/2017/09/14/jet-skiers-who-may-have-harassedwhales-in-resurrection-bay-sought-by-federal-authorities/)
10

KBBI, ADF&G's Rick Green on lifting the ban on personal watercraft in Kachemak Bay (Dec. 10, 2019) (available
at:https://www.kbbi.org/post/adfgs-rick-green-lifting-ban-personal-watercraft-kachemak-bay#stream/0)
11

In the wake of the U.S. Supreme Court’s Sturgeon decision, ADFG and other motorized access interest groups
appear to feel empowered to open everyplace to motorized vehicles. Yet ADFG restricts uses and equipment all
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herring Outside PWC trade groups and manufacturers are using to rationalize lifting the Jetski
ban.12
E. ADFG Has Provided No Rationale for its Decision & Has Been Dismissive of Public
Engagement
Despite the fact ADFG is moving to overturn a long-standing rule based on scientific findings in
2001, ADFG has wholly failed to provide any reasonable rationale, findings or justification for its
proposed repeal of the ban on jetskis in the KBFRFCHA. The public notices for this matter
provide no indication why ADFG is seeking to change the rule, and ADFG has refused to address
the matter in any meaningful way in response to written questions submitted by the City of
Homer and others.
In a local radio interview, ADFG Special Assistant Rick Green said:
"The purpose is to protect and preserve habitat areas, especially crucial to
the perpetuation of fish and wildlife. And to restrict all other uses not
compatible with that primary goal. We didn't find personal watercraft and the
definition of them to be any more in conflict with that goal than other small
crafts." 13
Yet in an email to me from Mr. Green on December 10, 2019, Mr. Green acknowledged “I have
no written findings with which to share as ours were verbal consultation and deliberations with
our staff biologists and our habitat biologists at the Alaska Department of Fish and Game over
the past 11 or 12 months.”14 However, despite numerous phone calls, Inletkeeper could not
identify any ADFG “staff biologists” or “habitat biologists” who engaged in the “deliberations”
cited by Mr. Green. As a result, it appears ADFG is simply not telling Alaskans the truth about
how and why it’s proposing such a draconian rule change.
Furthermore, ADFG’s entire process has been dismissive of Alaskans and our local
governments. ADFG issued the public notice in early December, and provided a scant thirty (30)
days to comment over the busy holiday season. Despite the controversy around this issue,
ADFG refused to hold a public hearing, further deepening public mistrust.
Local citizens concerned about ADFG’s proposed habitat rollbacks did not sit idly by in the face
of ADFG’s minimal public process. The Kachemak Bay State Park Advisory Committee held two
the time to promote conservation. For example, large engines are barred from large segments of the Kenai River to
protect our fisheries resources.
12
Chris Manthos, All Alaskans should have access to Kachemak Bay, Anchorage Daily News (Jan. 13, 2020)(
https://www.adn.com/opinions/2020/01/14/all-alaskans-should-have-access-to-kachemak-bay/)
13 See, KBII, Supra, Note 2 (emphasis added).
14 Email from Rick Green, ADFG, to Bob Shavelson, Cook Inletkeeper (Dec. 10, 2019) (emphasis added).
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public meetings, where support for the ban remained overwhelming. In response, the
Committee passed a resolution on December 11, 2019, supporting the ban and calling on ADFG
to embrace a more legitimate public process.
Similarly, on December 16, 2019, the Homer City Council took public comment strongly against
lifting the ban, and unanimously passed Resolution 19-091(A), which asked ADFG to:
1. Provide scientific and technical information supporting its proposed rule change in a
timely manner so the City of Homer and local residents can better-understand and
comment on the issues presented;
2. Extend the comment period to ninety (90) days to allow local residents sufficient time to
comment meaningfully on the proposed rule change; and
3. Provide an explanation why this rule change should not be considered as part of the
ongoing revision process for the Kachemak Bay Critical Habitat Area Management
Plan.15
Remarkably, ADFG did not respond to the City of Homer’s request for information in a timely
manner, despite the abbreviated public comment period. And rather than extend the public
comment period ninety (90) days as requested by the City of Homer, ADFG provided only
fifteen (15) days. In a subsequent resolution adopted January 13, 2020 – Resolution 20-007(s) –
the Homer City Council took note of ADFG’s unprofessional and discourteous behavior:
WHEREAS, despite Homer City Council Resolution 19-091(A), the State of Alaska
has to date provided no explanation or rationale for the proposed rule change to
the City of Homer or the general public, and has refused to explain why this
policy change should not occur under the management plan revision process.16
That resolution went on to oppose ADFG’s habitat rollbacks in Kachemak Bay until ADFG:
1. Provides adequate responses to Homer City Council Resolution 19-091(A);
2. Provides an analysis detailing the City of Homer’s potential legal liability exposure if 5
AAC 95.310 is repealed; and
3. Provides adequate funding for the City of Homer to adopt and enforce new rules if 5
AAC 95.310 is repealed.
Finally, on January 16, ADFG responded to the City of Homer first resolution, writing a terse

15

https://www.cityofhomer-ak.gov/resolution/resolution-19-091a-proposed-regulation-change-personalwatercraft-use-kachemak-bay
16
https://www.cityofhomer-ak.gov/resolution/resolution-20-007s-urging-state-retain-personal-watercraft-banrespond-citys-concerns
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letter that failed to provide any context or meaning around ADFG’s proposed rule change.17
Notably, ADFG has to date failed to address the issues of liability exposure and additional
taxpayer spending posed by the Homer City Council.
F. Zero Fiscal Note Fails to Capture Legal Liability & Need for Additional
Enforcement
The public notice for the proposed rule includes a zero fiscal note, despite the fact the state will
need additional enforcement to ensure PWCs do not enter Kachemak Bay State Park, which is
adjacent to and overlaps with the CHA, and where Jetskis are currently banned.
Furthermore, the state has not offered to provide local municipalities – such as the Cities of
Homer and Seldovia – with the support or funds needed to enact and enforce new ordinances.
As the City of Homer aptly noted in Resolution 20-007(s), this failure to support local
municipalities amounts to an unfunded mandate.
G. The Proposed Rule Violates ADFG’s Own Policies
Alaska prides itself on the effective management of its salmon resources, and the fresh and salt
waters of Kachemak Bay support a variety of wild salmon runs. One of the pillars of the state’s
salmon management scheme is the Policy for the Management of Sustainable Salmon Fisheries
(aka, the Sustainable Salmon Policy).18 That policy states in relevant part:
(c) Management of salmon fisheries by the state should be based on the
following principles and criteria: (1) wild salmon stocks and the salmon's habitats
should be maintained at levels of resource productivity that assure sustained
yields as follows: (A) salmon spawning, rearing, and migratory habitats should be
protected as follows: (i) salmon habitats should not be perturbed beyond natural
boundaries of variation; (ii) scientific assessments of possible adverse ecological
effects of proposed habitat alterations and the impacts of the alterations on
salmon populations should be conducted before approval of a proposal; (iii)
adverse environmental impacts on wild salmon stocks and the salmon's habitats
should be assessed; (iv) all essential salmon habitat in marine, estuarine, and
freshwater ecosystems and access of salmon to these habitats should be
protected; essential habitats include spawning and incubation areas, freshwater
rearing areas, estuarine and nearshore rearing areas, offshore rearing areas, and
migratory pathways; (v) salmon habitat in fresh water should be protected on a
watershed basis, including appropriate management of riparian zones, water
17

Letter from Rick Green, ADFG, to Katie Koester, City of Homer (Jan. 16, 2020) (available at:
https://inletkeeper.org/wp-content/uploads/2020/01/ADFG-Response-to-HCC.pdf)
18 5 AAC 39.222.
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quality, and water quantity;19
If ADFG moves forward with a repeal of the Jetski ban, it will be violating its own Sustainable
Salmon Policy by failing to protect salmon habitat and assess and address impacts in nearshore
and freshwater salmon habitats. As a result, ADFG’s willingness to ignore its own policies with
respect to salmon and salmon habitat protection erodes yet another layer of public trust in
ADG’s management of Alaska’s fish resources.
H. The Unique Qualities of Kachemak Bay Drive a Thriving Local Economy
Kachemak Bay is renowned the world over for its spectacular scenery and amazing biological
productivity, and the list of designations assigned to the area attest to its unique qualities.
Kachemak Bay was Alaska’s first state park, and its only state wilderness park. It’s been
recognized by the World Bank as one of 150 locations worldwide warranting Marine Protected
Area status. The Western Hemisphere Shorebird Reserve Network declared Kachemak Bay to
possess “International Importance” due to its rich feeding grounds and its location on the
Pacific Americas Flyway. And in addition to two Critical Habitat Areas for Kachemak Bay and Fox
River Flats, the area is also part of the Natural Estuarine Research Reserve network.
Not surprisingly, these attributes attract Alaskans and tourists alike who are looking to get away
from the noise and the crowds of our increasingly congested world. Tens of thousands of
people flock to Kachemak Bay each summer to fish, kayak, hike, camp, sail and boat, and these
users drive millions of dollars into the local Kenai Peninsula economy each year. As discussed
above, Jetskis and PWC’s threaten these activities. Accordingly, it makes little sense to upend
this sustainable economic driver simply so the Dunleavy Administration can – in the wake of the
recent decision in the Sturgeon case - embrace an ideological pursuit to allow Jetski access
everywhere in the state.
III.

Conclusion

As you know, the vast majority of Alaska’s fresh and salt waters are currently open to Jetskis,
and the current regulatory scheme reflects more than a fair “compromise” around the use of
these thrillcraft in Alaska waters. In light of all the other pressing issues facing Alaska’s
resources, it’s a sad indictment the Dunleavy Administration has chosen to fan the flames of
such a divisive issue rather than work in the best interests of Alaskans to protect our heritage. I
truly hope the comments you receive – and the available science showing the unique impacts
posed by PWC’s – leads you to a sensible decision.

5 AAC 39.222(c). While this is but one subsection of the Sustainable Salmon Policy, the entire policy
embraces a precautionary approach to resource management which ADFG is ignoring by trying to lift the ban.
19
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All documents and links cited above are incorporated herein by reference. Please feel free to
contact me with any response to comments at 3734 Ben Walters Lane, Homer, AK 99603;
907.299.3277; or bob@inletkeeper.org.
Yours for Cook Inlet,

Bob Shavelson
Inletkeeper
Cc:

(VIA EMAIL ONLY)
Rick Green, ADFG (rick.green@alaska.gov)
Representative Sarah Vance (representative.sarah.vance@akleg.gov)
Senator Gary Stevens (senator.gary.stevens@akleg.gov)
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To: Rick Green ADF&G
From: Alison O’Hara
Re: Jet Ski Ban
Date: December 11, 2019
I am opposed to jet skis being allowed in the Kachemak Bay Critical
Habitat Area.
I own and operate True North Kayak Adventures in Kachemak Bay. This
is my 28th year in business. Our base camp is located on Yukon Island
which I have circumnavigated about 3000 times by sea kayak. This has
given me a decent baseline for boating activities in Kachemak Bay,
including jet skis, and how they affect wildlife, birds and folks recreating
in the bay. I have experienced what it is like to try to guide with jet skis
buzzing around. Basically, it’s a game changer. Jet skis transform a
peaceful journey exploring, watching and listening to a nature into a
loud, stressful and potentially dangerous environment. Jet skis have a
large carbon footprint for hauling one sometimes two passengers.
In my experience, commercial fishing boats, pleasure boats, water taxis
and charter boats don’t have the same impact at all. These boats stay
quite a ways off shore and therefore aren’t as disturbing. They also are
usually on a point to point trajectory, are quiet and travel about 15 to 20
knots as opposed to jet skis which can go upwards of 65 knots. There
intent is thrill not transportation to and from fishing grounds, private
property or the state park.
Jet skis have many other areas to recreate in throughout the State of
Alaska (about 99% of it).. We said it in 2001, 2011, 2016 and we’re saying it
now. Jet skis have no place in the Kachemak Bay Critical Habitat area.

January 21, 2020

∗

Rick Green
ADF&G, Special Assistant
State of Alaska
Emailed to: rick.green@alaska.gov
Re: Proposed repeal of 5 AAC 95.310
Dear Mr. Green:
We oppose the repeal of 5 AAC 95.310, which currently bans the use of socalled personal watercraft (“jet ski”) in the Fox River and Kachemak Bay Critical
Habitat Areas (“CHAs”).
When the Legislature created the CHAs it declared that the “purpose of AS
16.20. 500 - 16.20. 690 is to protect and preserve habitat areas especially crucial to
the perpetuation of fish and wildlife, and to restrict all other uses not compatible
with that primary purpose.” AS 16.20.500 (emphasis added). We believe that the
operation of jet skis is incompatible with the primary purpose of the CHAs and, in
any event, that the ADF&G’s proposal to repeal the jet ski prohibition is otherwise
procedurally defective at this time.
The Alaska Legislature has adopted the following public governance policy:
(a) It is the policy of the state that
(1) the governmental units mentioned in AS 44.62.310(a) exist to aid in the
conduct of the people's business;
(2) it is the intent of the law that actions of those units be taken openly and
that their deliberations be conducted openly;
(3) the people of this state do not yield their sovereignty to the agencies that
serve them;
(4) the people, in delegating authority, do not give their public servants the
right to decide what is good for the people to know and what is not good for
them to know;
(5) the people's right to remain informed shall be protected so that they may
retain control over the instruments they have create ….
AS 44.62.312 (emphasis added). In service to those policy ends, the Administrative
Procedures Act (“APA”), AS 44.62, imposes certain procedural requirements on
agencies to ensure that the public has the opportunity to be fully informed and to

∗

1

comment on proposed regulations, and in the end to prevent the adoption of
regulations that only serve a personal whim or political preference and not the
broader public interest.
Among the APA’s procedural requirements for rule making is the publication
of a Public Notice that includes “an informative summary of the proposed subject of
agency action.” AS 44.62.200(a)(3). The APA does not define the term “subject” in
(a)(3), so one must look to the dictionary. Popular dictionaries commonly define
“subject” as the actual substance of anything, the originating cause, reason or
motive.
In 2001, when 5 AAC 95.310 was first adopted, ADF&G determined that the
use of jet skis in the CHAs was an incompatible use. See id. Alaska Admin. Code, Reg.
158, 5/3/2001. Incompatibility was the “subject,” i.e., the cause, reason or motive
that prompted ADF&G to adopt the regulation. That is, of course, as it should be,
since the statute creating the CHAs states as its secondary purpose the goal to
“restrict all other uses not compatible with” the primary purpose to “protect and
preserve habitat”. AS 16.20.500.
ADF&G’s Public Notice here does not identify and give an informative
summary of the real “subject” of the proposed agency action. It states that ADF&G
∗
proposes to change the jet ski regulations by removing the prohibition on their use.
That describes the proposed action: repealing the ban in the current regulation. But
it does not identify the subject. The underlying subject ADF&G must address in the
proposed action --- the actual substance, the originating cause, reason or motive --relates to whether the operation of jet skis is a compatible or an “incompatible use”
in the CHAs. It is this compatibility subject about which ADF&G’s notice must
inform the public about.

∗

ADF&G’s Public Notice reads in part:
BRIEF DESCRIPTION
The Department of Fish and Game proposes to change regulations on
personal watercraft use in the Fox River Flats and Kachemak Bay Critical
Habitat Areas.
*

*

*

5 AAC 95.310 is proposed to be repealed. The purpose of this repeal is to
remove the prohibition on personal watercraft use in the Fox River Flats and
Kachemak Bay Critical Habitat Areas.
Id.

2

Thus, the current Public Notice is not “informative” of the “subject”. AS
44.62.200. The notice doesn’t state what is the cause, the reason or the motive
driving ADF&G to suddenly propose an action to repeal a two-decades old
regulation. The notice impermissibly leaves it to the public to guess what is the
driving force behind ADF&G’s proposed action and to guess what issues to address
in comments. This is inconsistent with APA’s rule-making requirements and with
the public governance policy that animate them. See AS 44.62.312 (quoted above).
It deprives the public of its “right to remain informed so that they may retain control
over the instruments they have created.” Id. (a)(5).
Even if the Public Notice met the technical requirements of AS 44.62.200,
nonetheless ADF&G’s approach here is inconsistent with the APA and AS 44.62.312.
ADF&G has made its proposal apparently without recently investigating the issues
concerning compatibility, or otherwise preparing any background information
concerning the subject which the public might review before making comments. See
Rick E. Green and Mike Frank email exchange dated January 7, 2020 (Mr. Green:
“Nothing ... has been published concerning personal watercraft and their status in
Kachemak Bay Critical Habitat Area recently.”). Again, this leaves the public to
engage in guesswork during the rule making, which serves no useful purpose and, in
fact, is counter productive.
Moreover, the lack of any recent analysis strongly suggests that ADF&G is
acting cavalierly. Little or no timely analysis is a veritable signpost of arbitrary and
capricious decision-making. On this point bear in mind that the CHAs contain
habitat that the Legislature found was “especially crucial” to the perpetuation of fish
and wildlife. AS 16.20.500. Even statutes creating state parks do not typically
employ such acute language when describing a habitat’s importance. The
“especially crucial” language is in effect a legislative direction to ADF&G to apply a
highly rigorous level of scrutiny when ADF&G examines a proposed use for
compatibility. Because Executive Branch agencies must protect fish and wild life
under the public trust created in Article VIII of the Alaska Constitution, a close
examination is especially warranted. Yet the required rigorous examination
obviously has not been undertaken here.
ADF&G’s longstanding management Plan for the CHAs indicates that the
Plan’s goals and policies would be used as a guide for determining whether a
regulation was appropriate. This promise is embodied in a regulation as well. See 5
AAC 95.610. Thus, at the time of its adoption the current regulation banning the use
of jet skis had to be found consistent with the Plan’s goals and policies; in fact,
apparently no one has ever seriously contested that determination, or the
regulation’s consistency with statutory law. In proposing to repeal the regulation
without first proposing and adopting modifications to the Plan’s goals and policies,
ADF&G has put the planning cart before the regulatory horse. This again is contrary
to the aforementioned public governance policies. There is no reason for the public
to engage in the ongoing CHA planning process if the regulatory outcome is already
foreordained by the agency.
3

Many years ago DNR and ADF&G entered into a Cooperative Management
Agreement (see appendix to the management Plan for the two Kachemak Bay state
parks) that requires them to consult, cooperate and coordinate concerning park and
CHA management issues of mutual interest and importance. The CHAs are a subset
area within the boundaries of the parks. DNR Division of Parks and Recreation
regulations include a ban on the use of jet skis within the parks; in fact, before the
regulations were adopted the park Plan had noted that jet skis caused adverse
impacts to fish and wildlife, habitat, and other user groups. ADF&G’s proposed
action to repeal the jet ski ban applicable to the CHAs undercuts DNR’s regulatory
ban inside the parks. Repeal of ADF&G’s ban would make it much more difficult for
DNR to enforce its own ban within the parks. Given that, ADF&G’s proposal reflects
a lack of agency cooperation and coordination, which is inconsistent with promises
it made in the Cooperative Agreement. As long as DNR chooses to ban jet skis
within the parks, ADF&G should do so as well in the CHAs.
Should ADF&G proceed ahead with its proposed action, it must demonstrate
that it has engaged in reasoned decision-making. This requires it to analyze the
significant issues that may reflect on the purposes for which the CHAs were created,
the preservation of fish and wildlife and the especially crucial habitat they use.
We are uncertain what motivates ADF&G’s proposed action, so we are
uncertain what issues we should address. But it is clear to us that as a minimum
ADF&G must explain why jet skis should be permissible in the CHAs when, for
example, they have been banned in Kachemak Bay state parks administered by DNR,
and banned as well in Shuyak State Park and Shoup Bay State Marine Park. See 11
AAC 20.805, -.760(b). They are also banned in a portion of Kenai Lake, whose fresh
water fish and wildlife values are far less than those in the Kachemak Bay environs.
Even so, where permitted in Kenai Lake, jet skis may not be operated at speeds
greater than five miles per hour or create a wake within 300 feet from shore, and
may not be operated at all between 10 p.m. and 10 a.m. 11 AAC 20.867. The CHAs
deserve at least the level of protection from jet skis afforded Kenai Lake, and marine
habitat elsewhere in Alaska.
ADF&G also must analyze the potential adverse impacts from the use of jet
skis on threatened and endangered species, and candidate species and species of
special concern, that may use or historically used the CHAs. Indeed, ADF&G is
required by law to protect the critical habitat of threatened and endangered species,
whether or not it has chosen to list them under the state (as opposed to the federal)
endangered species act. See AS 16.20.485. ADF&G should review its own lists, those
lists maintained by the USFWS and NOAA Fisheries and by knowledgeable NGOs,
like the Audubon Society, to determine which species use the CHAs and determine
how they might be impacted by jet ski use.
Notably, since adoption of the jet ski ban for the CHAs and the two Kachemak
state parks, the Cook Inlet beluga whale was listed as endangered in 2008 under
4

federal law, and NOAA Fisheries designated much of Kachemak Bay as critical
habitat for the whale in 2011. ADF&G must, therefore, determine whether jet skis
might have an adverse impact on beluga whales as the Cook Inlet population of the
whale recovers and returns to the Bay.
Again, we oppose repeal of ADF&G’s regulation banning the use of jet skis in
the CHAs. The inherent design of jets skis, their high speed and potential for erratic
maneuvering pose too great a risk to other users and to the fish and wildlife of
Kachemak Bay.
Thank you for considering these comments.
Mike and Diane Frank
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21 January 2020
Rick Green
Alaska Department of Fish and Game
333 Raspberry Road
Anchorage, AK 99518-1565
Re: Proposed repeal of 5 AAC 95.310
Dear Mr. Green,

Alaska Maritime NWR
Alaska Peninsula NWR
Arctic NWR
Becharof NWR
Innoko NWR
Izembek NWR
Kanuti NWR
Kenai NWR
Kodiak NWR
Koyukuk NWR
Nowitna NWR
Selawik NWR
Tetlin NWR
Togiak NWR
Yukon Delta NWR
Yukon Flats NWR

The Friends of Alaska National Wildlife Refuges (Friends) wish to
register our strong opposition to the proposed repeal of 5 AAC
95.31 that prohibits the use of personal watercraft in the Fox River
Flats and Kachemak Bay Critical Habitat Areas.
The Friends is a statewide volunteer citizen organization that works
with the U.S. Fish and Wildlife Service (FWS) to accomplish their
federally-mandated mission to protect, preserve, and enhance the
habitats and wildlife on national wildlife refuges. Friends works
closely with FWS on all 16 National Wildlife Refuges in Alaska. The
Alaska Maritime National Wildlife Refuge headquarters is located in
Homer, Alaska, and the Refuge includes islands whose wildlife
would be damaged by the operation of personal watercraft in the
Fox River Flats and Kachemak Bay Critical Habitat Areas.
Many thousands of migratory seabirds use the Maritime Refuge
islands as a base from which they feed in Kachemak Bay.
Recently, large die-offs of these seabirds have occurred in the area
of Kachemak Bay, apparently due to a shortage of forage fish.
Operation of personal watercraft in and around Kachemak Bay will
undoubtedly disturb the ability of these seabirds to obtain food that
is critical to their survival.
Several species of marine mammals, including the endangered
Steller sea lion, threatened humpback whales, orcas, and northern
sea otters, frequent the shores of Maritime Refuge islands.
Recently, dead whales have been found ashore in nearby areas,

apparently caused by starvation. Operation of personal watercraft in these areas will
disturb these animals, interfere with their feeding activities, and limit the ability of
thousands of visitors to observe and enjoy the presence of these magnificent animals.
In 2001, ADF&G conducted an extensive public process, including an analysis of the
existing scientific literature concerning the impacts of personal watercraft on wildlife.
Many local and statewide citizens, including members of Friends, voiced their support of
a ban on the operation of personal watercraft in Kachemak Bay. Following their
exhaustive review of the public testimony and the scientific evidence, ADF&G banned
jet skis by regulation in the Kachemak Bay Critical Habitat Area. In 2017 ADF&G
conducted an exhaustive review of the scientific literature surrounding jet ski risks and
impacts, and again supported the ban on personal watercraft in the Kachemak Bay
Critical Habitat Area.
There is no reasonable justification for reversing the long-standing and carefullyconsidered ban on the operation of personal watercraft in Kachemak Bay. Until such
time that ADF&G produces a body of peer-reviewed scientific evidence and local public
support that the operation of personal watercraft in Kachemak Bay would not pose a
threat to the wildlife that depend on its waters and food supply, we urge ADF&G to
maintain the thoroughly-vetted and publicly-supported ban on the operation of personal
watercraft in Kachemak Bay.
Sincerely.

David C. Raskin, Ph.D.
President
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y Critical Habitat Areas, including the following:
To:

Rick Green, Alaska Department of Fish & Game

From:

Ruth Wood, Talkeetna, Alaska

Date:

January 21, 2020

Re:

Comments on Proposal to repeal 5 AAC 95.310 in order to
remove the prohibition on personal watercraft use in the Fox River
Flats and Kachemak Bay Critical Habitat Areas.

Via Email To:

rick.green@alaska.gov

I write to vehemently object to the Proposal to repeal 5 AAC 95.310.
First, ADF&G's mission is “to protect, maintain, and improve the fish, game, and
aquatic plant resources of the state, and manage their use and development in the best
interest of the economy and the well-being of the people of the state, consistent with the
sustained yield principle.”
Repealing this ban on personal watercraft (PWC) in the Fox River Flats and
Kachemak Bay Critical Habitat Areas is in direct conflict with ADF&G’s Mission to
protect the fish, game, and aquatic plant resources of the state.
Repealing this ban on PWC is in direct conflict with ADF&G’s Guiding Principals:
1. Provide for the greatest long-term opportunities for people to use and enjoy Alaska’s
fish, wildlife, and habitat resources. and 4. Maintain the highest standards of scientific
integrity and provide the most accurate and current information possible.
The public notice states, “The purpose of this repeal is to remove the prohibition on
personal watercraft use in the Fox River Flats and Kachemak Bay Critical Habitat
Areas.” There is no evidence, scientific or otherwise, presented support this statement.
This lac of purpose is disturbing because, PWC are known to cause damage in sensitive
habitat. The EPA in a publication titled, “Bon Voyage to Bad Boating Habits,” notes the
following:
“… your personal watercraft (such asa Jet Ski) poses some of the same threats
to the environment as the big boats. And because of the
size, such watercraft have access to environmentally sensitive areas that are too small
for access by larger boats. To make matters worse, some twocycle engines can
discharge
up to 40 percent of their oil and gas into the water!
Wake from personal watercraft and boats also contributes to water quality
degradation. Large waves produced by personal watercraft erode shorelines, disturb
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sensitive shoreline vegetation, and degrade fish and wildlife habitat. What can you do
to watch your wake?
•
•
•
•
•
•

Learn at what speed your boat or jet ski produces wake.
Reduce your speed before you reach a speed marker, not after you pass it.
Obey all posted speed limits.
Operate your boat or watercraft only in appropriate water depths.
Avoid cutting through seagrass beds.
Operate your boat or watercraft so that no wake is created within 150 feet of the
shore.”

This last is important because the public notice says under Fiscal Information
that the proposed change is not expected to require an increased appropriation. That
cannot be accurate. If PWC are to be allowed in a critical habitat area, there will have to
be regulations based on criteria such as those above. The means staff will be required to
research and write regulations and staff will be required to enforce regulations. To
repeal this ban on PWC without simultaneously issuing regulations would be negligent.
The Alaska Department of Fish & Game (ADF&G) puts its integrity on the line
when it issues such a sloppy notice. You cannot have the purpose of repealing a section
of code be to remove what the code says. That is a circular argument at its worst. What
is the reason that ADF&G wants to repeal this ban? What research has ADF&G done to
determine that it will not put the wildlife and habitat at risk by removing the ban on
PWC? If ADF&G thinks this repeal is necessary, they must do the work to show there is
a valid reason for doing so, and they must support that reason with valid science. The
Alaska State Constitution demands it, “The legislature shall provide for the utilization,
development, and conservation of all natural resources belonging to the State, including
land and waters, for the maximum benefit of its people.”
Furthermore, the Alaska Administrative Code has other provisions regarding Kachemak
Bay and the Fox River Flats Critical Habitat Areas. The code requires the department to
use the management goals and policies for the critical habitat areas and their resources
in determinging whether proposed activities are compatible with protections, “ 5 AAC
95.610. Kachemak Bay and Fox River Flats Critical Habitat Areas
Management Plan The goals and policies of the Kachemak Bay and Fox River Flats
Critical Habitat Areas Management Plan dated December 1993 are adopted by
reference. The plan presents management goals and policies for the critical habitat
areas and their resources which the department will use in determining whether
proposed activities in the critical habitat areas are compatible with the protection of
fish and wildlife, their habitats, and public use of the critical habitat areas. Under 5
AAC 95.420, a special area permit is required for certain activities occurring in a
designated state critical habitat area. The department will review each special area
permit application for consistency with the goals and policies of the management plan
adopted by reference in this section. A special area permit for the Kachemak Bay
Critical Habitat Area or the Fox River Flats Critical Habitat Area will be approved,
conditioned, or denied based on the criteria set out in the goals and policies in the
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Kachemak Bay and Fox River Flats Critical Habitat Areas Management Plan, and on
the standards contained elsewhere in 5 AAC 95."
If ADF&G has determined that repealing the ban on PWC is compatible with the
protection of fish and wildlife, their habitats, and public use of the critical habitat areas,
they have not shared such determination with the public. They have certainly presented
no information to support their proposal.
I recently read that the Kachemak Bay State Park Advisory Board, after public
comments, approved a draft letter to ADF&G Special Assistant Rick Green, asking that
the department suspend work on rescinding the repeal until ADF&G can provide a
science-based explanation for the repeal and schedule a more thorough public comment
process. In the draft letter, the board points out that the proposed rule contains no fiscal
note for funding of additional enforcement of the current ban on personal watercraft in
state park borders. This request supports my above arguments.
Commissioner Feige erred in rescinding the adoption of the the Kachemak Bay
State Park and Kachemak Bay State Wilderness Park Management Plan. That plan was
adopted after extensive public review, and changes in the AAC should not be made
independent of a new draft plan being released for public scruitiny.
Furthermore, when ADF&G conducted a public scoping for the revision of the
Kachemak Bay and Fox River Flats Critical Habitat Area Management Plan, the
department did a thorough review of published scientific publications including
considerable new (i.e., since the ban was adopted in 2001) studies on possible impacts
of PWC on birds, fish, marine mammals, etc., and determined that there was no new
scientific information to support lifting the ban. Therefore, ADF&G’s own
research is in direct conflict with this proposal.
I read an action alert from advocates of lifting the ban urging commenters to say
that this is about fair and equal access for Alaskans to Alaskans public water. This is
not about fair and equal access for Alaskans to Alaskans public water. All
Alaskans have the same legal access to Kachemak Bay. That argument
would lead to removing all limits to access to all of Alaska’s land and
waters. We limit access to protect the critical resources that all Alaskans
use and enjoy.
I have also read arguments that conservation concerns are addressed by current
regulations that apply to all boats in Alaska. That argument is both fallacious and
ludicrous. First, a PWC is not a boat. It is a toy that travels at excessive speeds into
areas a boat cannot access. Second, we are not talking about all of Alaska, but a critical
habitat area, and the scientific evidence says PWC will have a negative impact on fish
and wildlife and habitat.
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Aquatic vegetation is important. A PWC’s drive's suction and the force of the jet
can cause damage to aquatic vegetation. Furthermore, invasive plants is a huge
concern in Alaska. If a PWC’s drive is not flushed thoroughly after every use, "exotic"
species, like zebra mussels and invasive plants, can stow away inside the craft. They can
then be transported to other bodies of water. ADF&G has not demonstrated that
repealing the ban on PWC won’t introduce elodea into the critical habitat areas.
All older models and some newer models of personal watercraft use two-stroke
engines, which can vent oil and gasoline into the water with their exhaust. How does
ADF&G propose to monitor this and manage the pollution.
Noise is always an issue for those of us who enjoy quiet recreation, but it is
especially important for protection of plants and marine animals in shallow waters.
How does ADF&G propose to monitor study and determine damage and mitigate that
damage should it occur.
In conclusion, ADF&G has presented no legitimate purpose for repealing 5 AAC
95.310. AdF&G has done no work to demonstrate that repealing 5 AAC 95.310 will not
cause harm, perhaps permanent, to areas identified by the Alaska Legislature as critical
habitat, and all available evidence suggests repealing the ban will cause harm in critical
habitat areas. A repeal will have fiscal consequences. The proposal to repeal 5 AAC
95.310 should be dropped immediately.
I appreciate the opportunity to comment, but wish the department had provided
more data to inform my comments.

January 20, 2020
Rick Green
Alaska Department of Fish and Game
333 Raspberry Rd, Anchorage, AK
CC: Doug Vincent-Lang, Governor Dunleavey,
Senator Peter Micciche, Peter.Micciche@akleg.gov
Senator Gary Stevens, Gary.Stevens@akleg.gov
Representative Ben Carpenter, Ben.Carpenter@akleg.gov
Representative Gary Knopp, Gary.Knopp@akleg.gov
Representative Louise Stutes, Louise.Stutes@akleg.gov
Representative Sarah Vance, Sarah.Vance@akleg.gov

Dr. Mr. Green:

The Kachemak Bay Conservation Society’s mission is to protect the
environment of the Kachemak Bay region and greater Alaska by
encouraging sustainable use and stewardship of natural resources
through advocacy, education, information, and collaboration.
THE ALASKA DEPARTMENT OF FISH AND GAME MUST UPHOLD THE PRIMARY
PURPOSE OF THE CRITICAL HABITAT AREA.
The purpose of the Kachemak Bay and Fox River Flats Critical Habitat Area (CHA) is “to
protect and preserve habitat areas especially crucial to the perpetuation of fish and wildlife, and
to restrict all other uses not compatible with that primary purpose” (AS 16.20.500). The Alaska
Department of Fish and Game (the department) was given the responsibility to protect the fish
and wildlife of the CHA for all Alaskans by the legislature. In proposing to repeal 5 AAC 95.310,
the ban on PWC in the CHA, the department does not state how this action is in keeping with its
“primary purpose” to “protect and preserve” Kachemak Bay and Fox River Flats. This omission
is a violation of the directives of the legislature and thereby a violation of the will of Alaskans.
As "no regulation adopted is valid or effective unless consistent with the statute and reasonably
necessary to carry out the purpose of the statute” (A.S. 44.62.030), this proposed regulation is
not valid unless it protects and preserves habitat areas crucial to the perpetuation of fish and
wildlife; the department has given the public no reason whatsoever to believe that purpose of the
1

proposed regulation meets this criteria. Instead, it makes a circular statement regarding purpose.
The department’s stated purpose is not the protection of or preservation of “habitat areas
especially crucial to the perpetuation of fish and wildlife;” instead its purpose is to “repeal
prohibition on personal watercraft in the Fox River Flats and Kachemak Bay Critical Habitat
Areas.” The department’s evasion of the crucial issue of how the regulation would uphold the
founding statute of the CHA is an unacceptable; it is an evasion of the department’s
responsibility to all Alaskans to protect fish and wildlife for the good of all Alaskans, as
designated by the legislature; it is an evasion of the department’s responsibility to act as
scientific body; it is an evasion of its constitutional responsibility to fairness; and it is an evasion
of its responsibility to public process, transparency and integrity vis a vis the CHA.
Further, the lack of evidence and analysis on the part of the department to justify the proposed
regulation presents a significant legal problem, as “it is well established that an agency’s action
must be upheld, if at all, on the basis articulated by the agency itself” (Motor Vehicle Mfrs. Ass’n
of U.S., Inc. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 50, 1983).
PUBIC PROCESS
Kachemak Bay Conservation Society rejects Mr. Green’s repeated public statements denigrating
the value of public comments and the evidence they may supply,1 and instead we rely on the
Alaska Statute on Record of Public Comment (AS 44.62.215), which requires that agencies
account for evidence submitted in the public process:
“In the drafting, review, or other preparation of a proposed regulation,
amendment, or order of repeal, an agency…shall keep a record of its use or
rejection of factual or other substantive information that is submitted in writing as
public comment and that is relevant to the accuracy, coverage, or other aspect of
the proposed regulatory action”
The legal standards outlined in the following section further clarify the requirement that all
“relevant factors” inform the agency’s “reasonable and not arbitrary” final determination. Any
lower standard, and our institutions devolve into corruption and demagoguery.
THE ALASKA DEPARTMENT OF FISH AND GAME IS OBLIGED TO UPHOLD ITS
DUTY TO EQUAL PROTECTION OF THE THE PUBLIC.

“And if you're going to make comments and we certainly encourage everyone to, you just need to tell us whether
you're in favor of it or opposed to it. And if you want to tell us why that's fine, but it's pretty much a toggle yes or
no, I think,” Rick Green, as quoted in “ADF&G’s Rick Green on lifting the ban on personal watercraft in Kachemak
Bay” By Kathleen Gustafson. KBBI AM 890, December 10, 2019. Online at: https://www.kbbi.org/post/adfgs-rickgreen-lifting-ban-personal-watercraft-kachemak-bay#stream/0
1
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All Alaskans should be able to trust a fair and transparent process that is based on scientific
evidence and fair analysis. The department appears to have fallen below this standard; in this
sense, this public process is not only about PWC in the Kachemak Bay and Fox River Flats
Critical Habitat Areas but about what our state stands for and who our agencies work for.
In describing the motivation for the proposed regulatory change to the press, Mr. Green has made
statements about concerns of fairness, “All the citizens of Alaska own Kachemak Bay and there’s
a group of them that are being prohibited from using that.” 2
We would like to preface this discussion by distinguishing between individuals and gear types.
The department has a common practice of regulating gear, and this is not a violation of “equal
protection.” For example, commercial boats are only allowed to fish one net at a time; while it
would be convenient for fishers to be able to carry backup gear to have on hand when their gets
damaged, carrying of back-up gear is prohibited because the department cannot reasonably
enforce the policy that only one net be used at a time. Sport and substance fisheries as well as
and game managers rely heavily on gear and area regulations as a way of to maintain sustainable
yeild.
Now, we will take Mr. Green at his word that he and the department are concerned about
fairness. We agree that the department has a solemn duty to uphold the articles of the constitution
that guarantee all citizens equal protection under the law, a right to due process, and an
expectation that land and waters acquired by the state will be preserved for the use, enjoyment,
and welfare of all the people of Alaska.”3 In the light of these founding principles, we demand
that the department manage the CHA fairly. Fair management means that the interests of all user
groups in Kachemak Bay and the Fox River Flats will be considered and valued in regulation.
There are a wide array of conflicts of interests between PWC users and other user groups in
Kachemak Bay and Fox River Flats. The evidence we present below–which was readily
available to the department in its deliberations–clearly indicates that allowing PWC into the
Kachemak Bay and Fox River Flats Critical Habitat Areas would come at a significant cost to the
rest of the users. And so, Mr. Green, we hold you to your word and demand that you act in
Peninsula Clarion, Fish and Gam proposes repeal of ban on personal watercraft in areas of Kachemak Bay (Dec.
11, 2019), available at https://www.peninsulaclarion.com/news/fish-and-game-proposes-repeal-of-ban-on-personalwatercraft-in-areas-of-kachemak-bay/.
2

3 Article

1 of the Alaska Constitution reads: “This constitution is dedicated to the principles…that all persons are
equal and entitled to equal rights, opportunities, and protection under the law; and that all persons have
corresponding obligations to the people and to the State.” Article 7 states: “No person shall be deprived of life,
liberty, or property, without due process of law. The right of all persons to fair and just treatment in the course of
legislative and executive investigations shall not be infringed.” Article 8 reads: “The legislature may provide for the
acquisition of sites, objects, and areas of natural beauty or of historic, cultural, recreational, or scientific value. It
may reserve them from the public domain and provide for their administration and preservation for the use,
enjoyment, and welfare of the people.”
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fairness to all Alaskans. Consider the following conflicts and for greater detail please refer to the
section “Relevant Research on PWC”:
There are serious potential conflicts of interest between commercial, sport, and subsistence
fisheries in Kachemak Bay, which include salmon, crab, halibut and cod fisheries; there are also
potential conflicts between PWC and mariculture.
There are serious potential conflicts between PWC users and bear, moose and duck and goose
hunters.
There are serious potential conflicts between PWC and birders, hikers, kayakers, whalewatchers, and a great number of tourism businesses who are deeply invested in those and other
activities. With regard to kayakers, safety is a real concern; for more information please refer
back to ADF&G’s 2017 Literature Review included as an attachment to this letter. Please also
note that no agency has been delegated and funded to protect public safety.
The proposed regulation places no restrictions on PWC use that would indicate that the
department is concerned about protecting the interests of any of these groups. As such, the
proposed rule violates Article 1, Article 2 and Article 8 of the Alaska Constitution.4 Such
limitations have been used across the country, and they include evidence-based setbacks from the
intertidal, restrictions around seal haul outs, bird nesting grounds, setnet sites, historical areas for
sport- and subsistence fishing, historical areas for kayaking and swimming (PWC are notoriously
dangerous for kayakers and swimmers 5).
If the department would like to balance the interests of PWC user and other users, it must
identify funding and personnel to enforce the necessary restrictions on PWC. Please note that
lack of funding and personnel to enforce restrictions was the reason that the draft management
plan work group rejected the proposal by Mr. Green to allow PWC in the CHA. Please see
details in Appendix C.
It is unacceptable that the department has conducted no analyses of these conflicts and serious
potential losses faced by this very broad and diverse set of user groups. It would seem to be in
4 Article

1 of the Alaska Constitution reads: “This constitution is dedicated to the principles…that all persons are
equal and entitled to equal rights, opportunities, and protection under the law; and that all persons have
corresponding obligations to the people and to the State.” Article 7 states: “No person shall be deprived of life,
liberty, or property, without due process of law. The right of all persons to fair and just treatment in the course of
legislative and executive investigations shall not be infringed.” Article 8 reads: “The legislature may provide for the
acquisition of sites, objects, and areas of natural beauty or of historic, cultural, recreational, or scientific value. It
may reserve them from the public domain and provide for their administration and preservation for the use,
enjoyment, and welfare of the people.”
5 ADF&G

Literature Review of Impacts of Personal Watercraft, 2017. Included as an attachment.
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violation of the constitution to ignore the welfare of these user groups while seeking to serve the
interests of one relatively small user group. There is no constitutionally justifiable reason to
prioritize the interests of one particular user group over others. The remedy is a fair-minded and
evidence-based analysis of the conflicts of interests and any attempt to balance interests must be
accompanied by a demonstration of agencies financial and technical ability to regulate PWC
behaviors.6 In the consideration of other user groups’ interests, it must be remembered that the
extent to which these many of these groups will be impacted is the extent to which fish and
wildlife and their habitats will be harmed by the introduction of PWC. Ultimately, the
department must fall back on its “primary purpose” to preserve and protect the fish and wildlife
of the CHA, as designated but the Alaska Legislature. Only the legislature can decide to abandon
that purpose.
RELEVANT RESEARCH ON PWC:
ADF&G ASSESSMENTS:
Following the scoping comment period on the critical habitat areas management plan, in 2017
ADF&G staff revisited the literature review conducted during the regulation’s original adoption
and found “there has been considerable new research on the potential impacts of PWCs to
protected areas,” citing and reviewing an additional 140 articles not utilized in the previous
literature review.7 The topics of these 140 new articles include: “effects of PWC and other
recreational boating impacts on marine mammals, birds, fish, and other organisms; ecological
and water quality impacts; PWC noise; user group conflicts and other management and legal
implications.”8
Based on its updated literature review, ADF&G staff concluded in 2017 that “most of the
concerns that led to the adoption of the PWC prohibition in Kachemak Bay and Fox River Flats
CHAs in 2001 continue to be valid today” and “there is no new information that would warrant
rescinding the prohibition, and in fact the newer information highlights most of the concerns
identified when the prohibition was adopted.”9 In making its conclusion and recommendation to
maintain the regulation, the authors noted that “this recommendation was widely supported” by
staff in four department divisions, including the Commercial Fisheries and Sport Divisions. The
Gorzelany J.F. 2004. Evaluation of Boater Compliance with Manatee Speed Zones along the Gulf Coast of Florida.
Coastal Management 32:215-226.
6
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ADF&G Memorandum on Personal Watercraft Regulations, Kachemak Bay Critical Habitat Area. May 9, 2017.
Included as an attachment.
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Ibid.

9

Ibid.
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department must speak directly to the studies included in that literature review and the
conclusions drawn when the department explains its final determination if it is to maintain it’s
integrity and follow the rule of law.10
RELEVANT PRECENDENTS:
PWC have, though scientific and public processes, been banned or restricted for the protection of
fish and wildlife in numerous areas. The department must assess the science that went into these
processes:
11 National Parks
Padre Island National Seashore
Monterey Bay National Marine Sanctuary
Farallones National Marine Sanctuary
BEHAVIOR:
Please note that research on behavioral characteristics of PWC are valid independent of motor
type (2- vs 4-stroke); in fact, older studies may be more conservative, as 4-stroke PWC have
become more powerful, faster and more nimble. The following analysis is largely extracted from
assessments done by NOAA , and additional background information can be found online or at
the NOAA offices.11
In several assessments of PWC impacts upon protected water areas around the United States
between 1994 and 2004, the National Park Service found that PWC can operate closer to shore at
high speeds and make quicker turns than other types of motorized vessels.12 PWC have a
disproportional thrust capability and horsepower to vessel length and/or weight, in some cases
four times that of conventional vessels. Research indicates that impacts associated with PWC
tend to be locally concentrated, producing effects that are more geographically limited yet
potentially more severe than motorboat use, due to repeated disruptions to wildlife and an
accumulation of impacts in a shorter period of time (Snow, 1989; Asplund, 2000; Davenport and
Davenport. 2006). PWC are generally of smaller size, with a shallower draft (4 to 9 inches) than
most other kinds of motorized watercraft. The smaller size and shallower draft of PWC means
they are more maneuverable, operable closer to shore and in shallower waters than other types of
10

Ibid, Enclosures 2 and 3.

https://montereybay.noaa.gov/resourcepro/resmanissues/mpwc/faq.html#mpwc_faq13. Additional information can
be found at the offices of the Monterey Bay National Marine Sanctuary with the Head of Enforcement, Emergency
Response, and Regulations, Scott Kathey (831) 647-4251 | scott.kathey@noaa.gov.
11

For full set of references see the National Oceanic and Atmospheric Administration’s webpage at https://
montereybay.noaa.gov/resourcepro/resmanissues/mpwc/science.html
12
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motorized watercraft (U.S. Dept. of Interior, 1998). These characteristics greatly increase the
potential for PWC to disturb fragile nearshore habitats and organisms.
Research in Florida found that PWC cause wildlife to flush at greater distances and trigger more
negative behavioral responses than automobiles, all-terrain vehicles, pedestrians, and
motorboats. This was partially attributed by the scientists to a common operational profile of
PWC in which they accelerate and decelerate repeatedly and unpredictably and travel at high
speed directly toward shore. By comparison, conventional motor boats generally slow down as
they approach shore (Rodgers and Smith, 1997). A study of harbor seal reactions to vessel
disturbance in San Francisco Bay between 1998 and 2001 concluded that watercraft exhibiting
sudden speed and directional changes were much more likely to flush seals than vessels passing
at a steady speed and constant course (Green and Grigg, 2001). Scientific research also indicates
that even at slower speeds, PWC pose a significantly stronger source of disturbance to birds than
conventional motorboats. Levels of disturbance are further increased when PWC are operated at
high speeds or outside of established boating channels (Burger, 1998). Research in the Imperial
National Wildlife Refuge directly attributed declining nesting success of grebes, coots, and
moorhens to the noise and physical intrusion of PWC (Snow, 1989).
Numerous shoreline roost sites exist within the CHA and research has shown that human
disturbance at bird roost sites can force birds to completely abandon an area. Published evidence
strongly suggests that estuarine birds may be seriously affected by even occasional disturbance
during key parts of their feeding cycle, and when flushed from feeding areas, such as eelgrass
beds, will usually abandon the area until the next tidal cycle (Kelly, 1997). In a study of the
responses of Common terns to boats vs. PWC, terns respond with significantly more upflights to
PWCs that raced by and circled than to motor boats that remained in the channel (Burger, 2003).
Researchers at Great White Heron National Wildlife Refuge in the Florida Keys observed that
disturbances by PWC contributed to poor reproductive success of nesting ospreys
(Estes, B. 2001). Repeated disturbance of seabirds by PWC in quiet estuarine areas of the Gulf of
the Farallones National Marine Sanctuary led to a complete prohibition of PWC operations in
that sanctuary.
Researchers note that PWC may be disruptive to marine mammals because PWC change speed
and direction frequently, are unpredictable, and may transit the same area repeatedly in a short
period of time. In addition, because PWC do not produce low-frequency long distance sounds
underwater, they do not signal surfacing mammals or birds of approaching danger until they are
very close to them (Gentry, 1996; Osborne, 1996). Acoustics research conducted in Sarasota Bay,
Florida (Miksis-Olds, 2006) showed a marked difference in manatee responses to PWC sound
signatures compared to sound signatures from other types of vessels. All manatees in the study
group exhibited acute panic responses to PWC, except for one animal, which was deaf. Possible
disturbance effects of PWC on marine mammals in the CHA could include shifts in activity
patterns and site abandonment by harbor seals; site abandonment by porpoises; injuries from
7

collisions; and evasion behavior by whales (Gentry, 1996; Richardson et al., 1995; Szaniszlo,
1999.; Miller 2008).
PWC operation poses particular risk to sensitive estuarine and stillwater areas within the CHA,
such as Beluga Slough or the Fox River Flats. Research in Florida shallow water areas indicates
that PWC can increase turbidity and may redistribute benthic invertebrates, and that such impacts
may be prolonged as a result of repeated use by multiple machines in a limited area. PWC, with
their exceptionally shallow drafts, have increased traffic in regions of water bodies which have
historically seen little boating (Beachler, 2003), and release disproportionately large amounts of
fuel emissions into shallow waters that otherwise would not be disturbed by other forms of
boating (Depree 2007). Research has also shown that PWC can increase local erosion rates by
launching and beaching repeatedly in the same locations (Snow, 1989). Past research in the
Everglades National Park indicated that fishing success dropped to zero when fishing occurred in
the same waters used by PWC.
One of the most significant differences between noise from PWC and noise from motorboats is
that PWC continually leave the water, which magnifies noise in two ways. First, without the
muffling effect of water, the engine noise is typically 15 dB louder2, and second, the smacking of
the craft against the water surface results in a loud “whomp” or a series of them ( Komanoff and
Shaw 2000). Also, with the rapid maneuvering and frequent speed changes, the impeller has no
constant “throughput” and no consistent load on the engine. Consequently, the engine speed rises
and falls, resulting in a variable pitch. In general, sounds with prominent impulses are often
perceived as more annoying than a constant sound with the same equivalent sound pressure level
(EPA 1979).
NOISE:
We will open our discussion of noise with information from information from Scott Kathey,
Federal Regulatory & Enforcement Coordinator, Monterey Bay National Marine Sanctuary,
National Oceanic and Atmospheric Administration, exchanged in Email correspondence with
Kachemak Bay Conservation Society. Mr. Kathey states:
“A popular past-time for recreational MPWC use is launching off of waves and
breaking surf, resulting in brief airborne maneuvers, where the craft completely
leave the water. Sound emission improvements of newer craft are largely negated
in such instances since the engine and impellers are completely out of the water.
Aside from decibel levels, a unique sound signature common to MPWC
operations is repeated rapid acceleration and deceleration (i.e. revving of the
throttle) as the craft maneuver and "dig out" of tight turns. This sound pattern

8

(regardless of decibel level) is more startling to wildlife than a vessel following a
steady course at a steady speed.”13

When weighing the merit of this evidence, please consider that it was challenged in court in
1995, in a U.S. Circuit Court of Appeals for the District of Columbia. The decision upheld the
ban on PWC on the merit of evidence and against arguments the restriction was “unfair”:
“An agency does not have to ‘make progress on every front before it can make
progress on any front.' United States v. Edge Broadcasting Co., 113 S. Ct. 2696,
2707 (1993). Agencies often must contend with matters of degree. Regulations, in
other words, are not arbitrary just because they fail to regulate everything that
could be thought to pose any sort of problem. Las Vegas v. Lujan, 891 F.2d 927,
935 (D.C. Cir. 1989); Louisiana v. Verity, 853 F.2d 322, 332 (5th Cir. 1988). This
is a common principle, well known not only in administrative law cases but also
in constitutional cases raising equal protection challenges to economic
regulation…
The record is full of evidence that machines of this sort [jet skis and other thrill
craft] threatened the Monterey Bay National Marine Sanctuary. NOAA received
written comments and testimony from marine scientists, researchers, federal
agencies, state agencies, state and local governments, business organizations, and
more than a hundred citizens on the issue of regulating these machines. Everyone
agreed_personal watercraft interfered with the public's recreational safety and
enjoyment of the Sanctuary and posed a serious threat to the Sanctuary's flora and
fauna.." 14
LEGAL STANDARD FOR ADMINISTRATIVE PROCEDURE
Mr. Green has commented to the press that the proposed regulation change is based on access
issues:
“The Kachemak Bay Critical Habitat Area is a piece of trust land owned by all the
citizens of Alaska, there is a segment of them that are banned from accessing it
with their watercraft..and this opens it up to them.”15
13

Please refer to full comments on noise of modern 4-stroke PWC by NOAA in Appendix B.
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PWIA v. the Department of Commerce, NOAA, 48 F.3d 540, (D.C. Cir. 1995)

KTUU, New regulation would allow jet skis in Kachemak Bay (Dec. 3, 2019), available at https://www.ktuu.com/
content/news/New-regulation-would-allow-jet-skis-in-Kachemak-Bay-565768981.html.
15
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In this assessment, the department has failed to consider, measure, or assess injuries other
groups may suffer as a result of providing access rights to PWC. The department must assess
“critical information concerning the injury which the landholder would suffer” to if the decision
is not to be considered arbitrary. 16 Injury to commercial, sport, and substance fisheries must be
considered; costs associated with regulating the crafts for public safety and pursuant to the
marine mammal act must be assessed; losses to the city and tourism businesses due to declines in
visitors who value the quiet and ecological richness and diversity marine mammals, shorebirds
that extensive research has shown are harmed and displaced by PWC. Lastly, the department
must consider the broad constituency of Alaskans for whom Kachemak Bay and the Fox River
Flats were designated as Critical Habitat Areas that merit special protection. These areas were
protected for the benefit of all Alaskans by statute, and must continue to be protected for all
Alaskans.
The lack of information presented by the department as a basis for the regulation change in
contrast to the broad extent of information supporting the ban, which the department has ignored,
strongly suggests that the regulation is arbitrary and unlawful:17
"It is well established that where an agency fails to consider an important factor in
making its decision, the decision will be regarded as arbitrary. See Hanlay v.
Mitchell, 460 F.2d 640, 646 (2d Cir.1972) ("it is `arbitrary and capricious' for an
agency not to take into account all relevant factors in making its determination");
Citizens to Preserve Overton Park v. Volpe, 401 U.S. 402, 416, 91 S. Ct. 814,
823-24, 28 L. Ed. 2d 136, 153 (1971) ("to make this finding [whether an
administrative decision is arbitrary, capricious, etc.] the court must consider
whether the decision was based on a consideration of the relevant factors ...")."18
Further, please consider the following Alaska Supreme Court Ruling regarding arbitrary
regulations and the need for decisional documents:

“The standard of arbitrariness was clearly satisfied in this case, since critical information concerning the injury
which the landholder would suffer was not considered.” (Department of Transp. & Pub. Facilities v. 0.644 Acres 613
P.2d 829 [1980]).
16

On a telephone call on December 5, when Kachemak Bay Conservation Society asked on what basis Mr. Green
believed that PWC were no different from boats, Mr. Green stated that he owned a boat and spent a lot of time
outside of Seward in Resurrection Bay, where PWC are permitted, and he’d never seen them cause any trouble. This
is not a scientific basis for a decision and indicates that the department does not believe that it requires such basis.
17

State of Alaska, Department of Transportation and Public Facilities, Petitioners, v. 0.644 Acres, More or Less,
Robert E. Cooper, Virginia G. Cooper, Respondents (Alaska 1980).
18
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“We turn first to a brief discussion of the applicable standard of review. "Where,
as here, the question is as to the merits of agency action on matters committed to
agency discretion, our scope of review is limited to whether the decision was
arbitrary, unreasonable or an abuse of discretion." North Slope Borough v.
LeResche, 581 P.2d 1112, 1115 (Alaska 1978); Hammond v. North Slope
Borough, 645 P.2d 750, 758-59 (Alaska 1982). Where an agency fails to consider
an important factor in making its decision, the decision will be regarded as
arbitrary. State v. 0.644 Acres, More Or Less, 613 P.2d 829, 833 (Alaska 1980).
As one distinguished judge has put it, the role of the court is to
ensure that the agency "has given reasoned discretion to all the material facts and
issues." The court exercises this aspect of its supervisory role with particular
vigilance if it "becomes aware, especially from a combination of danger signals,
that the agency has not really taken a `hard look' at the salient problems and has
not genuinely engaged in reasoned decision making.[Leventhal, Environmental
Decision Making and the Role of the Courts, 122 U.Pa.L.Rev. 509, 511 (1974)]…
A decisional document, done carefully and in good faith, serves several salutary
purposes. It facilitates judicial review by demonstrating those factors which were
considered. It tends to ensure careful and reasoned administrative deliberation. It
assists interested parties in determining whether to seek judicial review. And it
tends to restrain agencies from acting beyond the bounds of their jurisdiction”
Mobil Oil Corp. v. Local Boundary Comm'n, 518 P.2d 92, 97 n. 11 (Alaska
1974).”19
In the above Alaska Supreme Court ruling, Alaskan agencies where held to standards of review
set by the US Supreme Court. It is then logical to consider more recent US Supreme Court
standards of review for the arbitrary and capricious standard, which are very clear about the need
for reasoned judgement based on facts :
An agency must offer a “rational connection between facts and judgment to to
pass muster under the ‘arbitrary and capricious' standard…
An agency changing its course by rescinding a regulation is obligated to supply a
reasoned analysis for the change…
While the scope of review under the ‘arbitrary and capricious’ standard is narrow,
and a court is not to substitute its judgment for that of the agency, the agency
nevertheless must examine the relevant data and articulate a satisfactory
19

Southeast Alaska Conservation Council v. State, 665 P.2d 544, 548-49 (Alaska 1983).
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explanation for its action. In reviewing that explanation, a court must consider
whether the decision was based on a consideration of the relevant factors and
whether there was a clear error of judgment.”20
CONCULSION
This complex matter has many facets, but in some ways it is very simple. The legislature has
determined that the preservation and protection of fish and wildlife in Kachemak Bay and Fox
River Flats Critical Habitat Areas is the best interests all Alaskans and that such special
designation is constant with the constitutional requirement for equal protection under the law. It
is the department’s duty to uphold that directive from the legislature. Consistent with this
mandate, the department must explain how it is that, given all the information about how PWC
present a unique threat to fish and wildlife, permitting them in the CHA is consistent with that
mandate.

Sincerely,
Roberta Highland
President, Kachemak Bay Conservation Society

20

U.S. Supreme Court Motor Veh. Mfrs. Ass'n v. State Farm Ins., 463 U.S. 29 (1983).
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APPENDIX
A. Public Statements by Mr. Green on proposed restrictions.
Kachemak Bay Conservation Society talked to Mr. Green on phone on December 5th. In this
conversation Mr. Green said that the basis for the change was that members of a PWC club had
convinced him that there was no meaningful distinction between PWC and other watercraft and
that the impacts to fish and wildlife were no more significant than the impacts of other
watercraft. Case law cited in the body of these comments indicates that the Administrative
Procedures Act prohibits regulatory changes that do account for significant scientific evidence.
When pressed for the basis of this position, Mr. Green reported that he often took his boat out of
Resurrection Bay in Seward and had never observed any harm done to fish and wildlife by PWC.
This reply was unscientific, and moreover reflected a lack of understanding of the importance of
scientific study.
When asked how the department would protect the safety of PWC and other users in these as
well as prevent harassment of fish and wildlife, Mr. Green said that the Coast Guard would act as
the enforcement agency. When asked if the department had any agreement with the Coast Guard
on enforcement, Mr. Green said that there was no such agreement.
To date, ADF&G has not provided any substantive rationale on the record for why it is repealing
the personal watercraft prohibition regulation. Documents attached to the public notice merely
note that the proposed repeal originated from “staff of state agency” and that the “[r]eason for the
proposed action” is “[t]o repeal prohibition on personal watercraft in the Fox River Flats and
Kachemak Bay Critical Habitat Areas.” 21 Moreover, Rick Green, ADF&G’s Special Assistant to
the Commissioner and the agency point of contact for this proposed repeal, informed CIK in an
email that the agency has “no written findings with which to share as ours were verbal
consultation and deliberations with our staff biologists and our habitat biologists at the Alaska
Department of Fish and Game over the past 11 or 12 months.”22
Meanwhile, in the media, Mr. Green has provided the following indications of the agency’s
rationale and decision:
• Special interest group requests: “Rick Green, a special advisor to the Fish and Game
Commissioner and the point of contact for the proposed change, said this push came about
now because interested user groups, including the Personal Watercraft Club of Alaska and the
Email from Tammy Massie, Habitat Biologist, ADF&G, to KBFRFCHA planning team (Nov. 19,
2019 @ 8:24:13 PM EST).
21

22

Email from Rick Green, ADF&G, to Bob Shavelson, CIK (Dec. 10, 2019 @ 1:33 PM AST).
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Alaska Outdoor Council, have been coming to Fish and Game throughout the last year asking
for the critical habitat areas to be opened.”23 “‘I can kind of tell you how we got where we are.
The Personal Watercraft Club, The Alaska Outdoor Council and some groups like that brought
this to us and said, Hey, look, we can’t see a reason for this to happen - and asked us to review
the prohibition,’ said Green. Special Assistant Green’s page on the ADF&G website says he is
a lifetime member of the Alaska Outdoor Council.” 24
• Repeal furthers ADF&G guiding principles and public access: “The proposed change also
revolves around a public access issue, according to Green. He said one of the Fish and Game
guiding principals is to provide for the greatest long-term access to fish and wildlife resources
for people, and that this regulation change would be in line with that. ‘All the citizens of
Alaska own Kachemak Bay and there’s a group of them that are being prohibited from using
that,’ he said.”25 “‘The Kachemak Bay Critical Habitat Area is a piece of trust land owned by
all the citizens of Alaska, there is a segment of them that are banned from accessing it with
their watercraft,’ he said. ‘And this opens it up to them.’”26 “Green says there are economic
benefits to consider and that ADF&G wants all Alaskan’s to have access to Kachemak Bay and
Fox River Flats. ‘If I was to put it in a nutshell, we put this proposal forward to increase access
for Alaskans to the property that we all own equally. That’s our motive is to increase access.’”
• Repeal would not harm fish and wildlife: “‘We already allow watercraft into the critical habitat
area,’ Green said, referencing boats that go in and out of the Homer Harbor and frequent the
bay. ‘And we don’t see personal watercraft as being any more damaging to fish and wildlife
perpetuation than a 16-foot (boat).’”27

Peninsula Clarion, Fish and Gam proposes repeal of ban on personal watercraft in areas of
Kachemak Bay (Dec. 11, 2019), available at https://www.peninsulaclarion.com/news/fish-andgame-proposes-repeal-of-ban-on-personal-watercraft-in-areas-of-kachemak-bay/.
23

KBBI, ADF&G’s Rick Green on lifting the ban on personal watercraft in Kachemak Bay (Dec.
10, 2019), available at https://www.kbbi.org/post/adfgs-rick-green-lifting-ban-personalwatercraft-kachemak-bay.
24

25

Id.

KTUU, New regulation would allow jet skis in Kachemak Bay (Dec. 3, 2019), available at
https://www.ktuu.com/content/news/New-regulation-would-allow-jet-skis-in-KachemakBay-565768981.html.
26

27

Peninsula Clarion, supra note 4.
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B. Email to Kachemak Bay Conservation Society from Scott Kathey, Federal Regulatory &
Enforcement Coordinator, Monterey Bay National Marine Sanctuary, National Oceanic
and Atmospheric Administration.
Jan 13, 2020, 5:10 PM (15 hours ago)

Scott Kathey - NOAA Federal
to me, Erica, Karen

Penelope,
Please see the information on our website about management of Motorized Personal
Watercraft (MPWC) within MBNMS.
The "Frequently Asked Questions (FAQs) About MPWC" link has some useful information and
links pertaining to specific questions, such as, "Is there scientific and public information
demonstrating that MPWC cause a unique disturbance to marine wildlife?" The response to
that question includes a list of references (some are post-2003 publications) that might be
of interest to you.
In an open marine system (such as an open coast, broad bay or wide inlet), pollution
concerns from MPWC are not typically at issue. Four-stroke technology, though it provides
cleaner emissions, does not change wildlife disturbance concerns caused by unpredictable
navigation patterns and high-speed maneuvers common to MPWC operations. MPWC
owners tend to operate in pairs or groups, thus expanding their footprint in an area
considerably more than a single vessel transiting through at relatively slow speed. MPWC
riders often focus operations in a given location, making repeated runs, doubling back and
criss-crossing their previous courses at accelerated speeds. Such intense operations can be
particularly disturbing if conducted next to seabird aggregations or marine mammal haulouts. A popular past-time for recreational MPWC use is launching off of waves and breaking
surf, resulting in brief airborne maneuvers, where the craft completely leave the water.
Sound emission improvements of newer craft are largely negated in such instances since the
engine and impellers are completely out of the water. Aside from decibel levels, a unique
sound signature common to MPWC operations is repeated rapid acceleration and
deceleration (i.e. revving of the throttle) as the craft maneuver and "dig out" of tight turns.
This sound pattern (regardless of decibel level) is more startling to wildlife than a vessel
following a steady course at a steady speed. Also, when an MPWC is airborne, even for a
brief period of time, the operator has no ability to adjust course should wildlife or a person
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surface or cross in front of the vessel. The aforementioned operating characteristics
combine to create a unique risk of disturbance to wildlife, particularly in remote and
sensitive areas. Though newer 4-stroke MPWC have improved emissions and quieter
engines (in water) over their predecessors, they are also bigger, faster, and more powerful.
They have considerably more range and endurance and can access points far from their
launch sites, while retaining the quick acceleration and dexterity of the smaller craft.
Scott
Scott Kathey
Federal Regulatory & Enforcement Coordinator
Monterey Bay National Marine Sanctuary
National Oceanic and Atmospheric Administration
U.S. Department of Commerce
99 Pacific Street, Suite 455A
Monterey, CA 93940
Phone: 831-647-4251
Fax: 831-647-4250
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C. Record of discussions on PWC Management at the Kachemak Bay and Fox River Flats
CHA Management Plan Revision Planning Team Meeting on December 20, 2019.
Kachemak Bay Conservation Society attended nearly all the meetings for the Kachemak Bay and
Fox River Flats Critical Habitat Areas Management Plan Revision. On October 24, 2019 policies
for PWC were discussed by the team.28 A representative for Kachemak Bay Conservation
Society attended the meeting and signed in with staff at the beginning of the meeting. Below our
description of the proceedings. These notes should be verifiable by Tammy Massy, the ADF&G
staff leading the meeting, as well as any the other agency representatives present.
There were a number of agencies either present or on the phone, with about 10 people in
attendance: the City of Homer was represented, as well as the National Estuarine Research
Reserve System, NOAA, State Parks, and the Coast Guard, and possibly the someone from the
Harbormaster’s office; from ADF&G, there were habitat biologists, wildlife biologists and
commercial salmon fishery biologists. Assistant to the Commissioner of Fish and Game, Rick
Green, was on the phone with two members of a PWC club.
PWC discussions began with Tammy Massy saying that there was public comment from the
scoping phase both from those who supported PWC use in the CHA and those who wanted the
ban upheld. ADF&G staff agreed that as the department has a regulation banning PWC, the
management plan could not allow use of PWC. One ADF&G staff member mentioned that some
comments from a PWC group indicated that the group was considering suing the department
over the regulation. In the light of a potential suit, the legitimacy and legality of the policy was
discussed at some length. While it was agreed that PWC have become quieter and cleaner since
the ban was instituted, the following concerns remained—
• They are significantly louder than boats because they skim over the top of the water.
• PWC tend to be used for recreation and change direction at high speeds, which makes them
particularly disturbing to fish and wildlife the CHA was designed to protect, especially while
nesting/pupping and rearing young.
• PWC are known to have tendency to go into shallow areas that are especially sensitive habitat.
• The shallow areas where PWC tend to recreate are often breeding and rearing grounds for
marine mammals, seabirds, and fishes.
• Migratory birds, waterfowl, seals and seal haul outs, otters and whales are of particular
concern.
There was unanimous agreement that the above considerations were significant enough to uphold
and justify the ban, except for one voice of decent on the phone: Rick Green spoke up on the
Public Notice for the meeting available at https://aws.state.ak.us/OnlinePublicNotices/
Notices/View.aspx?id=191730.
28
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phone, saying he was calling in with two members of a PWC club and he and/or they proposed—
it was unclear who exactly was making the proposition— that as behavior was the primary
concern of agency staff, it was behavior that should be regulated, not the PWC themselves.
This point was considered by the agencies present. All who responded to Mr. Green made
variations on the same point: there is no capacity to regulate PWC behavior in the CHA. It was
raised that there is already a significant problem of habitat degradation from 4-wheeler use on
the Fox River Flats that the department has been unable to regulate. One fishery biologist pointed
out that ADF&G has a common practice of regulating gear when it cannot reasonably enforce
behavior restrictions to protect fish and wildlife, for example, commercial boats are only allowed
to fish one net at a time; while it would be convenient for fishers to be able to carry backup gear
to have on hand when their gets damaged, carrying of back-up gear is prohibited because the
department cannot reasonably enforce the policy that only one net be used at a time. Sport
fisheries and game managers regulate gear to maintain sustainable populations of fish and
wildlife. It was discussed whether State Parks could manage PWC, and it was decided that as
there is only one ranger for the park, that would not be possible. The Coast Guard made no offer
to assist in management. After about ten minutes of discussion, consensus was reached that there
should be no change to the PWC ban, and discussion moved on to the next subject.
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Homer Fish & Game Advisory Committee
Dave Lyon, Chair
PO Box 47
Homer, AK 99603

Mr Rick Green,

907-399-234

As the chair and on behalf of the Homer F&G advisory committee I
am writing to express our objection to the manner in which the PWC
ban in the Kachemak bay critical habitat area has been proposed for
revocation.
We do not believe that the public process has been observed in this
action, and strongly feel additional comment period should be
provided. Having such short notice for input, especially during the
holiday season when many stakeholders are otherwise occupied seems
to be an end-run around what Alaskans, as participants in a resource
based owner-state are entitled to.
This is not a time sensitive issue, there is no legitimate reason to
ramrod it without opportunity for concerned residents of the affected
area to have further input. There has been no revelatory data submitted
to justify this action, and we strongly suggest that the comment period
be significantly extended to allow an opportunity for disparate
viewpoints to come together and work on a solution to this issue.
Extension of the comment deadline would allow for a more
transparent public process and the possibility of working towards an
outcome that is acceptable to all parties.
To reiterate, our objection is to a lack of input in the public process,
please extend the comment period.
Sincerely
Dave Lyon, chair, Homer F&G Advisory Committee

Ms. Inside Address

~2~

June 10, 2017

MEMORANDUM

Department of Fish and Game
333 Raspberry Road
Anchorage, Alaska 99518-1599

To:

David Rogers, Director, Division of Habitat
Bruce Dale, Director, Division of Wildlife Conservation

From:

Tammy Massie, Habitat Biologist, Division of Habitat
Joe Meehan, Lands & Refuges Program Coordinator, Division of Wildlife Conservation

Date:

May 9, 2017

Subject: Personal Watercraft Regulations, Kachemak Bay Critical Habitat Area
In 2001, after extensive public and agency outreach and review, the department adopted
regulations to prohibit the use of personal watercraft (PWC) in Kachemak Bay and Fox River
Flats Critical Habitat Areas (5 AAC 95.310). Since that time, there have been several requests
from PWC advocates (individuals and organizations) to review the regulation and consider
revising or rescinding it.
Background: During the 2016 public scoping period for the revision of the Kachemak Bay and
Fox River Flats CHA Management Plan, a primary topic of public input was whether or not to
retain the prohibition on PWCs, even though these regulations were not intended to be part of the
management plan revision. The following table summarizes those comments as well as those
received during the original regulation adoption period.
Comment period

For PWC ban

Against PWC ban

December 1999 to February 2000

292 (+12 organizations)

86 (+2 organizations)

September 2000 to October 2000

1,474 (+76 business owners
petition)

361

2000 (Referenced in other public comments,
but not direct comments)

1,692 Moratorium on PWC
petition

1,269 Pro-access petition

September to November 2016

133

78

Table 1. Summary of readily available counts of public comments from ADF&G public comment periods pertaining
to PWC use in Kachemak Bay CHA.

During the original regulation adoption period (1999-2001), 85 published sources of literature
were reviewed including scientific and popular publications; federal, state and local agency
management documents and staff reports; publications and reports from private organizations;
and statement and testimony from biological and physical scientists and resource managers.
These citations were summarized and provided to the public and department managers during the
regulation adoption process (Enclosure 1).

Directors Rogers and Dale
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May 9, 2017

Since the original 2000 literature review, there has been considerable new research on the
potential impacts of PWCs to protected areas. An annotated bibliography containing
approximately 140 articles not reviewed in the 2000 literature review was recently compiled,
reviewed and summarized (Enclosure 2). The topics addressed in this bibliography include
effects of PWC and other recreational boating impacts on marine mammals, birds, fish, and other
organisms; ecological and water quality impacts; PWC noise; user group conflicts and other
management and legal implications. Much of the information available from this literature
review does not precisely match the conditions of Kachemak Bay or Fox River Flats CHAs in
that it is not specific to northern latitude marine waters with a wide range of biological and
human uses. However, several generalizations can be drawn from the literature as a whole and
they may assist department leadership on how to approach PWC regulation in Kachemak Bay
and Fox River Flats CHAs. (Enclosure 3)
Recommendation: Based on the updated literature review, most of the concerns that led to the
adoption of the PWC prohibition in Kachemak Bay and Fox River Flats CHAs in 2001 continue
to be valid today. Improvements in technology have addressed the pollution from 2-stroke
engines that were one of the primary environmental concerns with PWC during the original 2000
literature review. However, the nature of PWC traffic, especially the capability to execute rapid
changes in speed and direction in nearshore shallow waters, continues to have a high potential to
impact habitats, marine organisms, wildlife, and other traditional user groups and those cannot be
easily mitigated.
The current available information indicates that significant, specialized research into impacts of
PWC on marine organisms in nearshore tidal areas, disturbance to overwintering waterbirds,
disturbance to marine mammals, and managing user conflicts and compliance would have to be
completed before the regulatory ban on PWC in Kachemak Bay and Fox River Flats CHAs
should be relaxed. In addition to research necessary to identify potential buffer zones, any
partial opening (such as for a transit corridor) of Kachemak Bay and Fox River Flats CHAs to
personal watercraft would require considerable investment of department and Alaska Wildlife
Trooper staff time for education and enforcement.
In summary, based on our review of information available since the PWC prohibition was
adopted in 2001, we feel there is no new information that would warrant rescinding the
prohibition, and in fact the newer information highlights most of the concerns identified when
the prohibition was adopted. A draft of this memo was circulated to affected staff in all
department divisions (DWC, HAB, CF, SF) and this recommendation was widely supported.
Please let us know if you have any questions or need additional details.

cc: Al Ott
Ginny Litchfield
Maria Gladziszewski
Jeff Selinger
Sue Goodglick
Mark Fink

Megan Marie
Tony Kavalok
Howard Golden
Jason Herreman
Jason Schamber

To: Alaska Department of Fish and Game, 333 Raspberry Road, Anchorage, AK 99518
Attention Rick Green (rick.green@alaska.gov)
Subject: Repeal of 5 AAC 95.310
January 7, 2020

To Whom It May Concern:
I would like to state my support for repealing 5 AAC 95.310, which prohibits the use of personal
watercraft (PWC)in the Fox River Flats and Kachemak Bay Critical Habitat Areas. I have been
recreating in Kachemak Bay since 1964, utilizing small watercraft for sport fishing and personal
use subsistence. Allowing PWC’s would be preferable for me and my family to enhance our
recreational opportunities.
PWC’s should never have been banned. PWC technology has evolved dramatically since the
original ban 19 years ago, and they use efficient low-emmission gas combustion engine
technology (typically 4-stroke injected engines) and emit the same or less exhaust and noise
and are subject to the same conservation requirements as other motorized boats or watercraft
currently allowed in the Fox River Flats and Kachemak Bay Critical Habitat Areas. Most
importantly, PWC will have less impact on near shore environments when beaching craft as
compared to boats or skiffs, which are larger and heavier. Reasonable rules and restrictions to
operating any motorized PWC, boat or watercraft may need to be implemented on or near
limited areas of the Homer Spit only, if not already implemented, to ensure safety and
separation from non-motorized watercraft operating in high-congestion areas.
Citizens operating PWC should have the same rights and equal access, in all Alaska State
waters, as any other motorized boat or watercraft. Any legitimate public or governmental
concern to limit or ban PWC in the Fox River or Kachemak Bay Critical Habitat Areas should
then also equally restrict or ban all other types of motorized boat or watercraft from these same
areas, as the latter have the same or higher environmental impact. However, I am neither
advocating for nor am aware of any current environmental or conservation concern for
restricting or banning any type of recreational motorized watercraft in the Fox River Flats and
Kachemak Bay Critical Habitat Areas.
Please register my opinion to repeal the ban on Personal Watercraft operating in the Fox River
Flats and Kachemak Bay Critical Habitat Areas.
Thank you,
David Agosti
14251 Jarvi Drive
Anchorage, AK 99515

Alaska Department of Fish and Game
Attention; Rick Green
333 Raspberry Rd,
Anchorage, Alaska 99518-1565
rick.green@alaska.gov
Re: Proposed use of jet skis in Kachemak Bay
I have a home fronting Kasitsna Bay. There are many good reasons why I am adamantly opposed
to jet ski use in the Kachemak Bay area. The following is from a Department of Natural Resources
(DNR) publication: ‘Ranking among the richest marine environments in the world, Kachemak Bay
supports over 231 species of birds, including 90% of Cook Inlet’s wintering sea birds, 450 species
of marine invertebrates, and 100 species of fish, including all five species of Pacific salmon.’ Most
of Kachemak Bay is designated a Critical Habitat Area. That is one of the reasons why DNR
opposed jet ski use and why the Alaska Department of Fish and Game biologists originally
opposed jet ski use. In the December 1999 and October 2000 hearings on this issue the public
overwhelmingly opposed the use of jet skis. Nothing much has changed.
According to a recent article in the Homer News, you said repealing the prohibition does not go
against the purpose of a Critical Habitat Area. According to Alaska code 16.20.500, the purpose
of Fish and Game critical habitat areas “is to protect and preserve habitat areas especially crucial
to the perpetuation of fish and wildlife, and to restrict all other uses not compatible with that
primary purpose.” “We already allow watercraft into the critical habitat area,” Green said,
referencing boats that go in and out of the Homer Harbor and frequent the bay. “And we don’t
see personal watercraft as being as being any more damaging to fish and wildlife perpetuation
than a 16-foot (boat).”
Jet skis are not normally used for fishing or transportation to and from a cabin or house, in Alaska,
nor will they typically not be used as such in Kachemak Bay. Jet skis are used for play. Just go to
the lakes in the Matanuska Susitna Valley in the summer and you can see and hear their use
about 24 hours a day. From my house view of Kasitsna Bay I have seen large pods of killer whales,
humpback whales, seals, sea lions, Dall porpoise, many sea otters, and large flocks of seabirds on
the water. As jet skis are usually used for playing, operators frequently reach top speeds of up
to about 65 miles per hour. Given the large number of diving and surfacing sea mammals and
birds in the area, the chances of a collision are much higher than a typical, much slower, moving
boat. At these high speeds, it is much less likely a surfacing sea mammal or sea bird or the jet ski
operator can react in time to avoid a collision. This will be even worse if newer, quieter electric
jet skis are used as surfacing marine mammals and birds may not hear these rapidly approaching
vehicles in time to react. Jet skis are also able to operate in much shallower water than most
other personal watercraft, yet the impact to the fragile intertidal areas has not been addressed.
These intertidal area support a complex array of invertebrates (including clams) that are vital to
the Kachemak Bay ecosystem.
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There are four eagle nests fronting Kasitsna Bay in just my small area of the bay near MacDonald
Spit. There are other coastal nesting areas to the east. This may bring up federal issues, as eagles
are protected under federal law. Most of the proposed use of jet skis use will be in the protected
bays where people have homes and cabins, as much of the time it is much too rough to play in
exposed waters. Boats only go in out of these bays for access to cabins and fishing. Boats do not
roar around and play in these bays at high speeds.
My personal observations:
I have had a place fronting Kasitsna Bay since the early 1980s. My opposition to the use of jet
skis is from first hand observation. On numerous occasions prior to the ban I have seen people
on jet skis circle the inside of the bay for hours, sometimes chasing birds and sea otters. Even
when not chasing wildlife the noise goes on for hours. It is truly obnoxious.
The noise pollution caused by jet skis in Kachemak Bay would severely impact the vacationers,
residents and cabin owners. There are businesses that rent cabins and kayaks in this area.
Kayaking is popular in this area due to its pristine beauty and peacefulness. Why would anybody
come back to these places and listen for hours on end to the ongoing noise from jet skis? There
are also many salmon set net sites in the area. Jet ski use for hours on end will chase the salmon
away from these nets.
This proposed regulation is a bald face attempt to get around the earlier prohibition of these jet
skis. No hearings have been scheduled. There has been hardly any public notice about the intent
to allow jet skis, nor much of a comment period. It is plain that the Alaska Department of Fish
and Game is under political pressure to overturn the ban. It appears the ‘fix’ is in. Overturning
the ban in this way guarantees litigation. An example of what happens when proper procedures
were not followed is illustrated by Kachemak Bay Watch, Inc. v. Dept. of Natural Resources
(4/11/97), 935 P 2d 816.
If you have any questions, please contact me via email tom.dunagan@gmail.com or by phone
(907-229-9894).
Resident of Seldovia
Thomas R. Dunagan
CC:

Brian Blossom, brian.blossom@alaska.gov
Jack Blackwell, jack.blackwell@alaska.gov
Jason Okuly, jason.oluly@alaska.gov
Jason Herreman, jason.herreman@alaska.gov
Michael Booz, michael.booz@alaska.gov
Wyatt Rheafournier, wyatt.rhea-fournier@alaska.gov
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Janet Rumble, janet.rumble@alaska.gov
Ted Otis, ted.otis@alaska.gov
Glenn Hollowell, glenn.hollowell@alaska.gov
Tammy Massie, tammy.massie@alaska.gov
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Abstract
About 62,000 dead or dying common murres (Uria aalge), the trophically dominant fish-eating seabird of the North Pacific, washed ashore between summer 2015 and spring 2016 on
beaches from California to Alaska. Most birds were severely emaciated and, so far, no evidence for anything other than starvation was found to explain this mass mortality. Threequarters of murres were found in the Gulf of Alaska and the remainder along the West
Coast. Studies show that only a fraction of birds that die at sea typically wash ashore, and
we estimate that total mortality approached 1 million birds. About two-thirds of murres killed
were adults, a substantial blow to breeding populations. Additionally, 22 complete reproductive failures were observed at multiple colonies region-wide during (2015) and after (2016–
2017) the mass mortality event. Die-offs and breeding failures occur sporadically in murres,
but the magnitude, duration and spatial extent of this die-off, associated with multi-colony
and multi-year reproductive failures, is unprecedented and astonishing. These events cooccurred with the most powerful marine heatwave on record that persisted through 2014–
2016 and created an enormous volume of ocean water (the “Blob”) from California to Alaska
with temperatures that exceeded average by 2–3 standard deviations. Other studies
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indicate that this prolonged heatwave reduced phytoplankton biomass and restructured zooplankton communities in favor of lower-calorie species, while it simultaneously increased
metabolically driven food demands of ectothermic forage fish. In response, forage fish quality and quantity diminished. Similarly, large ectothermic groundfish were thought to have
increased their demand for forage fish, resulting in greater top-predator demands for diminished forage fish resources. We hypothesize that these bottom-up and top-down forces created an “ectothermic vise” on forage species leading to their system-wide scarcity and
resulting in mass mortality of murres and many other fish, bird and mammal species in the
region during 2014–2017.

Introduction
Marine heatwaves (hereafter “heatwaves”), defined as prolonged periods where ocean temperatures are much warmer than usual [1,2], have recently emerged as a major mode of ocean-climate variability that can significantly alter marine ecosystem structure, phenology and marine
species distributions [3,4]. Heatwaves have become more prevalent and intense over the last
century [4]. Under climate change projections of 2–3.5˚C warming relative to pre-industrial
levels, the expected intensity, frequency, spatial extent and duration of heatwaves by the end of
the twenty-first century may well cause unprecedented and irreversible changes to marine ecosystem functionality and stability [5]. Here we examine impacts of a recent severe heatwave on
marine ecosystems of the northeast Pacific and discuss some potential mechanisms by which
extreme ocean heating has affected pelagic food-webs in this region.
During late 2013, a warm temperature anomaly developed in near-surface (upper ~100m)
waters well offshore in the Gulf of Alaska (GOA) which grew to encompass a large area of the
northeast Pacific Ocean [6]. Offshore sea surface temperatures (SSTs) during the winter of
2013–2014 exceeded 3 standard deviations in some areas and persisted over much of the central GOA through March 2015 [6]. While the offshore anomaly diminished somewhat through
the summer of 2014, positive SST anomalies over the entire northeast Pacific re-intensified
towards the end of 2014, moved into the coast [7] and persisted into the fall and winter of
2015–2016 [3]. Maximum temperature anomalies at times exceeded 3–6˚C throughout the
range of the heatwave from southern California [7] to the GOA [3], and extended to depths of
ca. 50–200 m [8,9]. The period in which temperatures exceeded climatological thresholds for a
sustained period (Aug 2014- July 2016) has been classified as a “severe” (Category III) heatwave [10]. At the time of publication, the spatial extent, magnitude and duration of this heatwave were the largest on record [4,6].
Some immediate biological effects of this unprecedented heatwave were equally extreme.
For example, phytoplankton production in the central north Pacific waters was greatly reduced
[11]; the largest harmful algal bloom in recorded history extended from California to the GOA
in 2015 [12,13]; a massive die-off of planktivorous Cassin’s auklets (Ptychoramphus aleuticus)
occurred from central California to British Columbia in the winter of 2014–2015 [14], a
marked increase in mortality of pinnipeds was noted in southern California [15], and an
unusually large die-off of baleen whales occurred in the GOA in 2015–2016 [16].
We report on another extreme biological impact of the 2014–2016 heatwave: The widespread die-off and chronic reproductive failure of a trophically dominant piscivorous marine
bird, the common murre (Uria aalge), over much of their northeast Pacific distributional
range from the southeast Bering Sea south to the California Current System (CCS). Murre die-
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offs occur irregularly in the Pacific and Atlantic oceans, often on wintering grounds, during
stormy conditions, and under circumstances where food supplies are depleted or unavailable
[17,18]. They have also been linked with warm water anomalies, such as the strong El Niño
events in 1983, 1993, and 1998 [19–21].
Here we document the magnitude of the 2015–2016 murre die-off in terms of its spatial
extent, duration, absolute numbers of dead or dying birds recovered, and relative magnitude
of deposition on beaches relative to long-term baselines. We used data collected by systematic
and repeated surveys for beached birds conducted by citizen science participants in the northeast Pacific [22], opportunistic surveys conducted in Alaska by government, university and
private organizations, community reports, and records from bird rehabilitation centers. We
also document concurrent reproductive failures of murres at multiple breeding colonies from
Alaska to California. We hypothesize that the northeast Pacific heatwave was a source of simultaneous bottom-up and top-down forcing, and we discuss potential mechanisms for the disruption of food supplies that resulted in murre mortality and reproductive failure.

Materials and methods
Oceanography
We used sea surface temperature (SST) data from the Hadley Center Sea Ice and Sea Surface
Temperature (HadISST) data set [23] to illustrate temperature perturbations related to the
northeast Pacific heatwave. A time series of average SST anomalies (SSTa) for the GOA and
the California Current System (CCS) were calculated for years 1870–2018. Areas that were
analyzed separately included the GOA region: 50˚N-61˚N, 160˚W-126˚W; CCS northern
region: 40˚N-46˚N, 126˚W-124˚W; CCS central region: 35˚N-40˚N, 126˚W-120˚W; and CCS
southern region: 31˚N-35˚N, 120˚W-117˚W. The seasonal cycle was calculated by averaging
all values of each month for the period 1870–2018. We subtracted the seasonal cycle (mean
SST) from the SST to obtain the anomaly time series (SSTa). We estimated annual rates of SST
change between years by calculating ΔSST = SSTYearN+1 –SSTYearN and then calculated a
5-year running average to obtain an annual index of SST change rate (˚C year-1).

Ethics statement
Specimens that were salvaged for necropsies and testing for disease, biotoxins, etc., were collected under U.S. Fish and Wildlife Service (USFWS) permit, i.e., the Migratory Bird Master
Permit/Import-Export (MB025076-0) and State of Alaska Department of Fish and Game
(ADF&G) Scientific Permit issued to the USFWS Regional Director. U.S. Geological Survey
personnel operated under the same permits, as issued to the Alaska Biological Science Center
USFWS (MB789758-2) and the ADF&G.

Beach surveys
Effort-standardized surveys for beachcast marine birds at monthly or more frequent intervals
were conducted at predetermined survey sites by participants of three beached bird citizen science programs: Beach Coastal Ocean Mammal/Bird Education and Research Surveys (BeachCOMBERS) [24], Beach Watch [25], and the Coastal Observation and Seabird Survey Team
(COASST) [22] (Table 1). Standardization was achieved primarily by measuring the distance
of beach transects (generally less than a few km) and calculating encounter rates as [birds
found]/[km searched]. Other protocols designed to make comparisons among beaches, date
and location more accurate usually included: walking the same area of beach each visit, surveying a strip centered on the most recent high-tide wrack line and adjacent zones, identifying
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Table 1. Standardized beached bird survey effort, number of murres reported on surveys, and murres reported by members of the public or delivered to rehabilitation centers between May 2015 and Apr 2016. Sources: COASST- Coastal Observation and Seabird Survey Team, DOI- Department of the Interior agencies, B.WatchBeach Watch, COMBERS- BeachCOMBERS.
Location

Standardized beach surveys

Number of murres reported

Source

Start

#sites

#surv

#km tot

Surveys

Chukchi

COASST

2006

5

25

47

14

Aleutians

COASST

2006

7

34

39

10

Bering Sea

COASST

2006

9

110

114

23

Gulf of Alaska

COASST

2006

52

423

359

4289

Gulf of Alaska

DOI

2015

114

164

381

20240

21435

SE Alaska

COASST

2006

11

91

124

11

383

Salish Sea

COASST

1999

210

1771

2075

10

N Washington

COASST

1999

37

310

492

884

24

908

S Washington

COASST

1999

41

381

564

914

108

1022

N Oregon

COASST

2001

55

476

645

1249

332

1581

S Oregon

COASST

2001

34

232

345

353

3

356

N California

COASST

2006

47

403

428

357

52

409

C California

B.Watch

1994

40

975

1516

2927

680

3607

SC California

COMBERS

1994

46

403

1125

5071

1614

6685

708

5798

8253

36352

3365

62035

TOTALS

Public

Rehab

TOTAL

0

14

200

0

210

300

0

323

0

4289

552

42227
394
10

22318

https://doi.org/10.1371/journal.pone.0226087.t001

species from field guides and photographs, marking carcasses to avoid duplicate counting, and
searching during ebbing or low tides [22,24–27]. All three programs provide participants with
extensive training in both survey protocol and carcass identification (which were verified photographically). Because BeachCOMBERS (34.04˚-36.98˚N) and Beach Watch (37.12˚-38.97˚N)
programs occur only along the California coast, we assumed all unidentified murres were common murres. For COASST surveys conducted from northern California to northern Washington (39.13˚-48.34˚N) we made the same assumption. In the Gulf of Alaska (bounded from SE
Alaska corner 54.75˚N, -130.30˚W, to northern Cook Inlet 61.31˚N, -150.71˚W, and west to
Unimak Pass 54.29˚N, -165.06˚W), both common and thick-billed murres (Uria lomvia) were
possible and species were identified based on bill morphology and facial plumage [28]. Less
than 1% of all murres in the COASST dataset were identified as thick-billed murres, and most
of those were in the Bering Sea (as far north as 68.80˚N, -163˚W, as far west as 52.30˚N,
176.08˚E). For simplicity, we assumed that unidentified murres were common murres.
All carcasses found were marked or removed to prevent recounting. For analysis of carcass
deposition per effort (km walked), we divided program surveys into two categories: event
(May 1, 2015 to April 30, 2016) and baseline (all surveys prior to May 2015). Because each program was created at different points in time (Table 1), and expanded at different rates, we calculated two baselines: (1) 2006–2015 across all programs (i.e. baseline period was invariant
across locations); (2) program-specific start year through 2015. We only use the first baseline
(2006–2015) for analyses in this paper, even though it meant discarding data, because it differed little from program-specific baselines (S1 Text) and it standardizes data for program
comparisons.
Additional surveys were undertaken in Alaska, including 164 standardized [26], effort-controlled surveys conducted on 114 beaches by several Department of Interior agencies (U.S.
Geological Survey [USGS], U.S. Fish and Wildlife Service, National Park Service) and opportunistic data collected by the public on beaches, inland or at sea (beach-walker, hiker, hunter,
boater) or other wildlife biologists at 260 sites visited for other purposes. Public Opportunistic
data occasionally included an estimate of beach survey effort (in linear km), but survey effort
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and carcass numbers were most often approximated. Some murres were also encountered
inland and along lakeshores, and locations were attributed to a single point source.

Specimen collections and necropsies
Specimens were collected during the study period (May 1, 2015 to April 30, 2016) and examined in three different efforts:
Rehabilitation centers. We contacted 72 bird rescue and rehabilitation (“rehab”) centers
from southern California to Alaska (S1 Table) to obtain data on common murres recovered
from beaches by the public and examined by veterinarians or other staff during 2015–2016 (S1
Fig). Of 66 that responded, 29 reported no common murre recoveries and 37 reported intakes
totaling 3,365 murres. Of those, 2,868 birds were visually or manually examined for condition
or diagnosis (e.g., sick, emaciated, dead on arrival, injured, oiled) at the time of intake, with
ultimate disposition subsequently recorded (e.g., died, rehabilitated and released, etc.). Birds
described variously as emaciated, thin, starving, skinny, underweight, or malnourished were
simply categorized as emaciated. No birds were excluded from the tally of total birds encountered because: 1) there is always some background deposition of murres on beaches due to
other mortality factors in addition to starvation, and so these should not be excluded as we
compare 2015–2016 mortality rates against historical averages, and, 2) murres may be oiled or
injured as they drift towards shore in coastal waters with heavy boat traffic and chronic oil pollution, 3) the diagnoses are not mutually exclusive. The majority (90%) of birds died prior to
or soon after intake. The remaining 10% were released back into the wild, often without rehabilitation where facilities were limited, and their survival rate was likely low. Just under half of
birds (and few from Alaska) were weighed on intake (n = 1,568) and aged (n = 1,298) based on
morphometrics and/or plumage following Pyle et al. [29]. Subsets of each of these samples
were created to delineate juvenile (HY) from older birds (AHY, includes adults, subadults)
birds (S2 Table).
USGS National Wildlife Health Center (NWHC). Common murre carcasses were collected from multiple coastline locations along the GOA (n = 89) and southern Bering Sea
(n = 14) and shipped to the NWHC for diagnostic examination by American Veterinary Medical Association certified pathologists [30]. We sought out birds that were “fresh”, i.e., they had
been dead less than a couple days to a week, all body parts were intact, and birds had not been
scavenged or have exposed muscle or bone [27]. Measurements, ancillary laboratory testing
and postmortem findings to support cause of death determination varied by individual specimens based on carcass and tissue postmortem quality (S2 Table). Weight (n = 90) and sex
(n = 87) were recorded. Age class (n = 101) was determined from bursa of Fabricius, thymus
and gonad development as: juvenile (HY), and subadult or adult (AHY). Samples were collected from the proventriculus or cloaca, if available, and analyzed for saxitoxin (n = 39) and
domoic acid (n = 9) exposure at the National Oceanographic and Atmospheric Administration, Northwest Fisheries Science Center, Seattle, Washington, US using enzyme-linked
immunosorbent assay (ELISA; [31]).
USGS Alaska Science Center. Fresh (see above) common murre carcasses (n = 117) collected off Alaskan beaches (n = 88) between 1 November 2015 and 11 April 2016 or provided
by Alaska rehab centers (n = 29), were necropsied by agency biologists in Anchorage, Alaska
(S2 Table). Not all characteristics were assessed on all birds, and subsets of data were collected
for each parameter, including mass (n = 97), body condition, which we rank-scored by visually
assessing amounts of pectoral muscle (n = 101) and subcutaneous fat (n = 102) [32], age
(n = 36) and sex (n = 105) [33]. Birds were aged as hatch year (HY) if they had a bursa [34,35]
and if gonads were not developed, if plumage (outermost underwing primary covert) were
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white-tipped, characteristic of HY/SY [29] and if culmen length was <40 mm [29]. AHY body
mass was contrasted to 219 AHY specimens collected at seven GOA breeding colonies between
May and September 1988–1999 by USGS (J. Piatt, unpubl.), as well as to carcasses (n = 116)
recovered during a previous die-off in the GOA [20]. In these murres, any bird with AHY
body mass approaching or falling below 650 g would be considered in Phase III starvation [36]
and in immediate danger of dying.

Murre breeding ecology
Reproductive success (rs = chicks fledged/egg laid) of common murres was obtained from 21
monitoring sites in our study area (13 in Alaska, 1 in Oregon, and 6 in California), including
data collected by Alaska Maritime National Wildlife Refuge (NWR), Togiak NWR, Becharof
NWR, USGS Alaska Science Center, Alaska Department Fish and Game, Institute for Seabird
Research and Conservation, Oregon State University, Humboldt State University, Point Blue
Conservation Science, San Francisco Bay NWR Complex and Farallon Islands NWR. Data collection consisted of systematic recordings (photographic or hand-drawn) of the status (i.e.,
presence of egg or chick) of a subset of nest sites within long-term plots [37]. Time series of
reproductive success varied in length from 10 to 45 years among colonies. Standardized anomalies of breeding success were calculated for the entire time series of each colony, but anomalies were plotted using: a) only data collected after 1984 (owing to scarcity of data at most
colonies in earlier years), and, b) using a mean rs for the baseline period 1996–2014; the period
for which regular annual monitoring was initiated at 6 new index colonies in Alaska by Alaska
Maritime NWR, and which has a near-complete time series at all but 2 of 11 long-term sites
used in this study (Yaquina Head, Castle Rock N). For analysis, we consider the time series
divided into event: 2015–2017, and pre-event baseline: 1996–2014.
Under a wide range of prey densities, average common murre rs is usually high and variance is low (e.g., [38,39]). At 11 colonies dispersed throughout their range in the northeast
Pacific (n = 246 colony-years), mean rs (±SD) during 1972–2014 was 0.55 ±0.20 chicks
fledged/egg laid. Thus, we defined a “reproductive failure” as rs that fell more than 2 SD below
that mean (i.e. < 0.14), rounded down here to rs � 0.10 chicks fledged/egg laid. “Complete
reproductive failure” is defined as rs = 0, when no chicks whatsoever are produced.

Data analysis
To illustrate spatial magnitude of the event, carcass count data of murres on both systematic
and opportunistic beaches sampled, and records of live and moribund murres rescued from
point locations were compiled for the event period (May 1, 2015 to Apr 30, 2016). Raw data
were binned into 75x75 km cells for mapping; a scale big enough to aggregate higher resolution (km) beach surveys or point samples and prevent excessive overlap of adjacent abundance
circles, but small enough to track coast and island geography (individual beach survey sample
sites are plotted in S2 Fig). Not all shoreline was searched for birds during the die-off period,
particularly in Alaska. Thus, the map underestimates the extent of the die-off in Alaska and
may overemphasize the die-off in regions with a high density of survey sites on the coasts of
California, Oregon and Washington (hereafter “West Coast”).
Deposition of carcasses on beaches is a measure that incorporates both detection and persistence and is proxied by carcass encounter rate. To examine the seasonal variation of relative
carcass abundance within and among large geographic regions, raw beach survey data from
citizen science programs (above) were standardized to carcasses encountered per linear km of
coastline by survey [14] and averaged within geo-region by month (May 2015 to April 2016;
Table 1). Relative magnitude of carcass encounter rate was calculated as 2015/2016 encounter
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rates divided by the baseline encounter rate, presented as a month-specific average across all
baseline years (GOA: 2005–2014, Washington: 2001–2014, Oregon: 2001–2014, N. California:
2006–2014, N. Central California: 1994–2014, S. Central California: 1997–2014). Magnitude
was also calculated using an equivalent baseline time period (2006–2014) for all geo-regions
(S1 Text).
In order to determine whether carcass encounter rates in 2015/16 were significantly higher
than previous years we calculated bootstrap 95% confidence intervals of mean encounter rate
at the region and month-year scale. Each bootstrap estimate was calculated by drawing n samples (with replacement) of survey-specific encounter rate from the pool of available surveys for
that month-year and region (Gulf of Alaska, Outer coast of Washington, Oregon, N California,
C California and SC California–see Table 1), with n equal to the number of unique beaches
surveyed in that month-year. A distribution of mean encounter rate was then generated by
performing 1,000 bootstrap permutations, subsequently processed to obtain a 95% confidence
interval specific to that month-year and region.
The average for each calendar month (i.e. the baseline) was then calculated by a second
round of bootstrap resampling using the distributions generated in the previous step (S1 Text).
Monthly encounter rates from May 2015 to April 2016 were then compared to the long-term
baseline to identify whether they were significantly higher/lower than expected. We classified
each month according to two significance criteria; (1) whether the encounter rate was significantly higher/lower than the long-term average (i.e. no overlap of corresponding 95% CI’s),
(2) whether the encounter rate was significantly higher than any prior year for that calendar
month (i.e. 2015/16 data was higher and had none overlapping 95% CI’s compared to all prior
years) (S1 Text).

Results
Oceanography
The observed warming in the GOA from winter 2014 through winter 2016 was unprecedented
in the period since instrumental record-keeping began (1870–2017; Fig 1A). The overall
change in magnitude (Fig 1A), and rate of temperature change (Fig 1B), from the most recent
cold anomaly (ca. 2007–2012) to the peak warm anomaly (2014–2016) exceeded any previous
warming event in the GOA. While the magnitude of SSTa and rate of change in the northern
CCS were notable, they were not unprecedented. In the central CCS, the magnitude of the
SSTa was large but not unusual, whereas the high rate of warming was greater and more persistent than any time in the past. In the southern CCS (including most of California), the SSTa
and rate of change were more extreme than even those in the GOA, and unprecedented in the
~150-year time series. Thus, while all areas were affected by the heatwave, and each developed
strong temperature anomalies, it appears that both the heatwave magnitude and rate of warming were most extreme in the northern and southern reaches of its extent. It is noteworthy that
while the “heatwave” did not reach the anomalous warm temperatures that defined it [1,10]
until August of 2014, high rates of increase (>0.25 ΔSST) actually began much earlier, i.e., during 2012 in all areas.

Die-off event description
During the event year (May 2015 to April 2016) ~62,000 murre carcasses were reported from a
vast range of coastline spanning more than 6,000 km (Table 1, Fig 2). Of these, ~40,000 were
obtained from standardized surveys or rehab center reports. Impacts of the heatwave on
murres appeared to be most extreme in the northern GOA and the southern CCS. Although
few thick-billed murres (Uria lomvia) were detected on beach surveys overall (<0.1% of those
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Fig 1. Average monthly time series (Jan 1870 to Dec 2018) of sea surface temperature anomalies (SSTa) in the (a) Gulf
of Alaska (GOA); and in (c) northern (nCCS); (e) central (cCCS); and (g) southern (sCCS) waters of the California
Current System (CCS). Solid black lines are 24-month running averages. Also presented are 5-year running averages of
annual SST differences, an index of SST change rate, for the (b) GOA, and (d) nCCS, (f) cCCS and (h) sCCS. Average
long-term SST values for each region are: GOA 8.1˚ C, nCCS 12.5˚ C, cCCS 13.9˚ C, sCCS 16.2˚ C.
https://doi.org/10.1371/journal.pone.0226087.g001

identified on COASST surveys in Alaska and West Coast), they did comprise a higher proportion of total murres (n = 47) observed on Bering (15%) and Chukchi Sea (86%) beach surveys.
Otherwise, the vast majority of murres observed on beaches in the GOA and CCS were common murres.
Encounter rates from southcentral California to the GOA were significantly elevated relative to baseline (Fig 3), and this trend was extreme in the GOA, with magnitudes 10x to 1,000x
normal for 9 continuous months (Fig 3A). In the GOA month-averaged encounter rates were
the highest recorded (relative to monthly baselines: 2006–2014) from May 2015 through to
March 2016 (except for June 2015), with the majority representing a statistically significant
departure from baseline (Fig 3A). In addition, from September 2015 to January 2016 (except
October 2015), month-averaged encounter rates were significantly higher than any previous
year of data collection in the Gulf of Alaska (Fig 3A). Numbers counted in other parts of
Alaska, including southeast Alaska, and the Bering and Chukchi Seas, were not remarkable
(Table 1, encounter rates not shown) but these are vast, scarcely populated areas and COASST
sampling was limited. In the GOA, the elevated mortality signal was unusually prolonged,
beginning in May 2015 coincident with onset of breeding, and peaking at over 1,000x normal
in December 2015 and January 2016, representing an average encounter rate of over 50 carcasses per km. By April 2016, encounter rates had dropped to 10x baseline.
In the CCS, murre carcass encounter rate is typically about 1–3 carcasses per km during
late summer and early fall (July-October; Fig 3B–3F) largely due to juvenile mortality following
the breeding season. This is markedly higher than the baseline in the GOA, which typically
peaks at ~0.1 carcasses per km (Fig 3A). In Washington and Oregon, encounter rates were statistically higher than baseline from August to September of 2015. This represented the highest
encounter rates ever recorded for those calendar months in Washington (Fig 3B), although
encounter rates weren’t significantly higher than all previous years (S1 Text). In northern California encounter rates were at or below average, and significantly lower in November of 2015
(Fig 3D). In North-Central California, encounter rates were significantly higher than baseline
and were the highest on record for September to November (Fig 3E), and into December in
South-central California (Fig 3F). However, confidence intervals for these months overlapped
with one or more prior years of data collection (S1 Text). Overall, mortality rates were most
elevated above average in the north and south extents of the heatwave.

Necropsies
Of the common murre carcasses collected in Alaska and necropsied at the National Wildlife
Health Center, 79% were AHY (68% adult, S2 Table) and 68% were female. All AHY birds
were emaciated (mean mass = 711.1g ± 95.0 SD) and severely underweight compared to live
healthy birds collected at colonies during the breeding season (n = 219 AHY, mean
mass = 1054.0 ±94.3 SD; Fig 4). Emaciation was characterized by moderate-to-severe pectoral
muscle atrophy and absence of subcutaneous, epicardial and visceral fat reserves. Emaciation
was the most significant postmortem finding contributing to death in the majority of birds
necropsied. A few (n = 4) individuals had mild-to-moderate nematode and/or cestode intestinal parasite infections (insignificant to death) and one had septicemic salmonellosis. There
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Fig 2. Numbers of dead or moribund common murres observed on beaches that were surveyed systematically (gold circles;
~monthly) and with opportunistic beach surveys and rehab captures (red circles). Areas in which zero dead murres were
encountered during surveys are indicated by white circles. All remaining coastlines (without any circles) were not surveyed.
Note the California Current System is divided roughly into 3 sections: north (nCCS), central (cCCs) and south (sCCS).
https://doi.org/10.1371/journal.pone.0226087.g002
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Fig 3. Monthly averaged encounter rates (carcasses per km, gray bars) for the (A) Gulf of Alaska, (B) Washington, (C) Oregon, (D) northern California, (E) central
California, and, (F) southern California coastlines. Black lines are baseline encounter rates, yellow shadings are 95% confidence intervals, and red lines show relative
magnitude of encounter rates in 2015/2016 compared to the 2006–2015 baseline. Colored squares indicate whether month-averaged encounter rate was significantly
higher than baseline and whether they were significantly higher than any prior year of data collection for that calendar month. Asterisks indicate that the mean
encounter rate in the corresponding month was the highest value ever recorded. Note that the GOA baseline is so low that it cannot be seen on the chart. Relative
magnitude was calculated as the 2015/2016 encounter rates divided by the baseline mean value.
https://doi.org/10.1371/journal.pone.0226087.g003

was no other evidence of infectious disease. Trace levels of saxitoxin (1.4–3.9 ppb) were
detected in 20% of samples (n = 8) tested. Domoic acid was not detected.
From subsamples necropsied at the ASC, we determined that 67% of birds were female,
89% were AHY birds (64% adult), and 11% were HY. Nearly all (97%) birds examined for pectoral condition were scored as emaciated and of those scored for subcutaneous fat most had
zero (83%) or very little (17%). Only 7% of birds (n = 100) had food remains (trace amounts,
mostly bone fragments) in the gizzard. Mass of all birds (n = 97) averaged 715.2 ±79.9 SD.
Overall, body mass of murre carcasses collected during the event year were comparable to that
of murre carcasses measured (n = 116 AHY, mean mass = 666.0 ±92.4 SD) during a similar
die-off in Prince William Sound in March 1993 [20].

Rehabilitation birds
Of 3,365 murres examined at rehabilitation centers, 8% were dead on arrival or euthanized
immediately; 47% were described primarily as emaciated; 5% were injured in some way (e.g.
broken wing); and 5% were oiled. The remainder (35%) had non-specific information (e.g.,
beached, sick, weak). The frequency of these conditions varied from south to north, with 91–
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Fig 4. Body mass of common murres collected: (a) at seven breeding colonies in the Gulf of Alaska (GOA), MaySeptember 1988–1999; (b) after a large die-off of murres on the Kenai Peninsula, GOA, February-March 1993; (c) at
scattered locations in the GOA and Bering Sea, May 2015-April 2016; (d) along the central coast of California (37˚-42˚
N), May 2015-April 2016; and, (e) along the southern coast of California (32˚-37˚ N), March 2015-April 2016. The
vertical dashed line represents the approximate critical mass below which mortality is expected in starved common
murres (phase III starvation). The vertical dotted line indicates the cutoff mass below which birds were likely youngof-the-year fledglings.
https://doi.org/10.1371/journal.pone.0226087.g004

99% of birds classified as “starving” in Oregon, Washington and Alaska, while “other” causes
increased in frequency in southcentral California (13%) and northcentral California (25%).
Birds received at rehab centers in California exhibited a bimodal pattern of mass distribution
(Fig 4), reflecting a large proportion of HY (34% south and southcentral; 55% northcentral
and north) birds. Average mass (±SD) of AHY birds was similar to those observed elsewhere
(south and southcentral: 682.7 g ±78.0, n = 402; northcentral and north: 675.6 g ±72.0,
n = 157; Fig 4).

Murre reproductive failures
Just under one quarter of the Alaskan common murre population resides on colonies regularly
monitored for attendance and reproductive success (rs) (Fig 5; [40]). Out of 138 colony-years
(i.e. sum of colonies monitored times years of effort) at large relatively stable colonies from
1995 through 2014, only one complete (rs = 0 chicks/pair [ch/p]) and seven low (rs �0.10 ch/
p), see Methods) reproduction failures have been observed (at Round Island, Cape Peirce).
Aiktak, a small (~1200 birds) colony in the eastern Aleutians, is the only monitored colony
with frequent reproductive failure (12/21 years), which may be why it has decreased rapidly in
size in recent decades [40].
During the 2015 breeding season, two annually monitored colonies (Chowiet, Amatuli)
failed completely, as did one occasionally monitored site: Gull Island (pre-2015 mean = 0.54
ch/p). In the GOA, these three sites comprise ~26% of the common murre population. Only
two regularly monitored colonies reported an above average rs (Fig 5).
In 2016, reproductive failures expanded in the GOA and Bering Sea. Seven of eight annually
monitored colonies in the GOA and Bering Sea, and five intermittently monitored colonies in
the GOA (Barwell, Nord, Gull, and Duck islands; Oil Creek) failed completely (0 ch/p). Of regularly monitored colonies, only Chowiet in the Semidi Islands (GOA) produced fledglings
(0.48 ch/p) but far fewer birds attempted to breed (39% of pre-2015 high count of 4283 murres
on monitoring plots). Additional signs of reproductive difficulties during 2016 in the GOA
included late egg-laying (if it occurred at all), irregular attendance and total abandonment at
some colonies.
Reproductive difficulties continued in 2017, as four out of seven regularly monitored colonies failed completely (Cape Pierce, Round, Aiktak, St. Lazaria), and two others (St. Paul 0.02
ch/p, Amatuli 0.15 ch/p) experienced failure or unusually low success (below 2 SD of longterm mean (Fig 5). In addition, two irregularly monitored colonies (Gull, Duck) failed
completely. Only Chowiet performed above its long-term mean (2017: 0.66 ch/p), but again,
only 43% of pre-2015 numbers were seen on nesting ledges so total production would be only
28% of pre-2015 numbers.
In summary, 13 common murre colonies in the GOA and Bering Sea experienced a complete failure (0 ch/p) in reproduction at least once during the event years (2015–2017). Multiyear failures were documented in 8 colonies. Out of 31 colony-years of rs observed during the
event years, 25 (81%) were below their long-term average, 19 (61%) were complete failures (0
ch/p), and 6 more (mean = 0.16 ch/p) were well-below average.
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Fig 5. Annual standardized deviations in reproductive success of common murres (on right) at continuously monitored colonies
(on left, large red circles) distributed over ~6000 km in the NE Pacific Ocean. Red bars (on right) indicate every known year of
reproductive failure (i.e., success 0.0 to <0.10 chicks/pair) from 1985 to 2014. Horizontal dashed lines indicate where reproductive
success would fall two standard deviations below the long-term average (for pre-event average during 1996–2014, value at right of
each plot). Smaller and/or irregularly monitored colonies (on left, small red circles) included (a) Round I., (b) Aiktak I., (c) Oil Creek,
(d) Duck I., (e) Nord I., (f) Gull I., (g) Barwell Is., (h) Devil’s Slide Rock.
https://doi.org/10.1371/journal.pone.0226087.g005

There is evidence that common murres in the CCS also experienced depressed reproductive
success, albeit to a lesser degree and somewhat lagged in comparison to Alaska. Reproductive
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success in the CCS population is usually stable, as informed from three decades of monitoring
(1985–2014) at 5 colonies representing ~64% of the CCS population (Fig 5). Reproductive success only fell below 1 SD of the mean in 14% (12/83) of colony-years, and below 2SD of the
mean in 5% (4/83) of colony years (Fig 5). In contrast, rs fell 1 SD below the mean 50% of the
time (7/14 colony-years) during 2015–2017. At Yaquina Head (OR), a colony already
depressed by disturbance from bald eagles (Haliaeetus leucocephalus) and brown pelicans
(Pelecanus occidentalis)[41], near (<0.02 ch/p in 2016) or complete failures (0 ch/p) were
recorded in all three years. At Castle Rock North, the largest murre colony in northern CA,
success plummeted from baseline average of 0.75 ch/p in 2007–2014 to 0.17 ch/p in 2016 (>2
SD below mean), followed by complete failure (0 ch/p) in 2017. At the Farallon Islands, the
largest colony in central CA, rs was moderate (0.45–0.58 ch/p) in 2015–2017, and consistently
below the baseline average (0.69 ch/p), while rs at nearby Pt. Reyes was at or above (0.49–0.73
ch/p) baseline average (0.50 ch/p). Finally, at two other small colonies south of the Farallons, rs
in 2015–2017 was slightly above average (mean = 0.65 ch/p, n = 22 years) at Devil’s Slide—a
small colony that was re-established with social attraction—and well-below (~2 SD) the longterm average at Castle Rocks South in 2016 (Fig 5).

Discussion
Die-off magnitude and timing
The 2015–2016 common murre die-off in the northeast Pacific is unprecedented globally in
magnitude, spatial extent and duration. It occurred during a heatwave that was also severe
(Category III) in magnitude, spatial extent and duration (711 days, [10]). The relative impact
was greatest in Alaska, where ~47,000 carcasses reflected encounter rates that were up to a
thousand times higher than usual. Peak encounter rates topped 4,600 carcasses/km in Prince
William Sound. Many (~14,500) birds were also found on West Coast beaches, but part of this
total resulted from much larger beach survey and rehabilitation efforts (S1 and S2 Figs). About
one-third of all birds counted on West Coast beach surveys (~11,800) can be accounted for by
average background mortality in the region, and about three-quarters of the above-average
(~5-10X) mortality was concentrated in the southern California Current System (CCS) (Fig 3).
Although strong heatwave anomalies occurred throughout the ~6000 km spatial range over
which murres died, highest mortality rates occurred along an ~1,000 km arc of coastline in the
northern Gulf of Alaska (GOA) and an ~500 km stretch of coastline in the southcentral and
southern CCS, areas that overlapped spatially with the strongest SST anomalies and most rapid
rates of warming (Fig 1).
To put numbers into perspective with other mass mortalities in Alaska, biologists counted
22,800 emaciated (average 704 g) murre carcasses along an ~700 km stretch of coast on the
southeast Bering Sea following a severe storm during April 1970 [42]. Aerial surveys averaged
80 carcasses/km (maximum 5440 carcasses/km) and total mortality was estimated conservatively to exceed 100,000 birds. Following the Exxon Valdez oil spill in March 1989, ~30,000 seabirds (74% murres) were recovered along a ~750 km stretch of coast in the northern GOA
[43]. Based on a variety of in situ experiments to determine how many carcasses made it on
shore and were likely to be counted (see below), models predicted that 300,000 to 645,000
birds actually died at sea [44,45]. In March 1993, about 3500 dead murres were recorded on
beaches in the northern GOA; all were severely emaciated (Fig 4). Deposition and persistence
rates of murres on beaches were calculated from repetitive surveys [26] which indicated that a
total of 10,900 murres were deposited cumulatively on the beaches surveyed. Assuming very
conservatively that 90% of birds at sea came ashore, and that 10% of beaches in the die-off
region had been surveyed, it was estimated that ~120,000 murres died in this wreck [20].
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Few birds were recovered on beaches in British Columbia or southern southeast Alaska
(Fig 2), but this is a notable gap area in the distribution of murres during both summer and
winter [46] (S3 Fig). In addition to a scarcity of murres, this area is sparsely populated and
there was little search effort there (Fig 2). Along the U.S. West Coast, murres are widely abundant (S3 Fig) and one of the more common species recorded on beach surveys, especially juvenile murres after they depart colonies in late summer [22,25,47]. However, there are few
historical reports of natural die-offs involving more than hundreds or low thousands of birds,
or of adults in particular. The recovery of ~8100 carcasses above the baseline is unprecedented
for a “natural” die-off on the West Coast but has been surpassed in magnitude by the mortality
of tens of thousands of murres in oil spills [46].
A few exceptionally large die-offs have also occurred elsewhere in the world. During winter
of 2013–2014, a total of 54,982 seabirds, mostly (54%) Atlantic puffins (Fratercula arctica) and
common murres (29%), came ashore from Portugal north to the Shetland Islands, but mostly
(80%) along the French coast [48]. This number “is likely to be a large underestimate of the
final death toll.” Most mortality was attributed to starvation, perhaps precipitated by a powerful storm and difficulties foraging. There was no heatwave happening at the same time, but the
die-off followed a nearly 30-year increase in SST in the North Atlantic from the 1980s through
2000s. This long-term increase in ocean temperature was implicated in the decline of several
seabird populations during this period, as well as a reduction in abundance and quality of
some forage fish species [39,49–52]. Elsewhere, following a major heatwave in the Tasman Sea
[53] and after a severe winter storm off New Zealand in 2011, more than 53,840 dead prions
(80% broad-billed prions Pachypatila vittata) were counted on long-term survey beaches during July and August [54,55]. Carcasses were found over the entire west coast of New Zealand
and densities exceeded 1000 birds/km on several beaches. Total mortality was estimated conservatively at 250,000–500,000 individuals.
Counts of dead seabirds on beaches following mass mortality incidents represent a minimum measure of total mortality. They do not include carcasses that sink at sea, or those
washed ashore that are removed by scavengers or buried in sand and debris. Furthermore, the
frequency and thoroughness of beach surveys ultimately determines how many carcasses will
be discovered and counted [14,44,56]. Experimental studies (n = 19) conducted by releasing
marked alcids (and/or decoys) at sea when systematic beach surveys were underway indicate
that under a wide range of conditions at least 6.9x (95% CI 4.3x to 14.2x) more birds die at sea
than are found on nearby beaches [57]. Recovery rates ranged between 0% and 61%, and
much depends on the specifics of every experiment (e.g. wind direction, extent of search effort,
etc.). Actual mass mortality events exhibit a range of expansion factors of similar magnitude
(e.g., Tasman Sea 5x-10x [54]; Gulf of Biscay 5x-17x [57]; Gulf of Alaska in 1989 10x-22x
[44,45]) or larger magnitudes (e.g., Gulf of Alaska in 1993 34x [20]; Gulf of Mexico 80x-950x
[58]; Bering Sea 579x [59]). The largest multipliers were attached to studies of prolonged mortality (e.g. DeepWater Horizon oil spill, [58]) or those estimated by extrapolating from transects at sea (e.g. [59]).
In this study, owing to logistic constraints and geographic expanse, we measured few or
none of the factors needed to model total mortality in the areas most affected. However, we
can draw upon a comparable study of carcass counts [45] conducted after the 1989 Exxon Valdez oil spill (EVOS) in which rates of carcass sinking, deposition, persistence, and search effort,
were all measured in the core area of the oil spill zone [43], which also happens to overlap considerably with the area of highest murre mortality during the 2015–2016 heatwave. If we apply
expansion factors determined from that study to bracket the lower (10x) and upper (22x) estimated limits of total mortality in the heatwave, we estimate that between 470,000 to 1,030,000
birds died in the Gulf of Alaska during the heatwave. This total probably included birds
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overwintering from Bering Sea colonies (see below), and it suggests that as much as one quarter of all murres breeding in the Gulf of Alaska and southeast Bering Sea (~4.5 million, U.S.
Fish and Wildlife Service colony estimates and correction factor for birds at sea [46]) might
have been killed.
On the West Coast, we don’t have a comparable model to estimate total mortality. However, we know that beach survey coverage was more comprehensive on the West Coast, and so
we used the conservative range of expansion factors from experimental studies (above, [57]) to
estimate that 4x to 14x more birds than the ~14,500 murres counted were killed, i.e., between
58,000 and 203,000 birds. This would comprise about 4 to 14% of the CCS population (~1.5
million, estimated as above).
Taken together, the total impact of the heatwave on common murre populations throughout all areas was likely between 0.53 and 1.2 million birds, or approximately 10–20% of total
populations (~6 million). The fact that most birds killed in the die-off were probably breeding
adults compounds the seriousness of the mortality for the population [60], and it will take longer for recovery of the population than if the die-off had affected mostly juveniles [60,61].

Reproductive failure at colonies
The extreme reproductive failures of common murres that occurred during summer 2015 and
in the two years after the main die-off were also focused in Alaska and occurred less frequently
in the California Current System (CCS). Considering the low number of birds encountered on
beaches in the Bering Sea, breeding failures at colonies there were surprisingly similar in magnitude to those in the Gulf of Alaska (GOA). This reduction in juvenile production will significantly delay recovery of populations in all affected colonies [60]. Also, the number of birds
attending colonies in the Bering Sea (data from USFWS [40] and USGS averaged in 3-year
windows before and after the 2015–2016 die-off, weighted by colony size) declined more in
the Bering Sea (>80%) than in the GOA (>50%). Whether these declines were due to reduced
attendance because of deferred breeding [62], or a crash in colony populations due to a crash
in food supply [61] is still not clear. Either way, reproductive failures and reduced attendance
in the Bering Sea suggest that prey deficits were also experienced by murres in the southeastern
corner of the Bering Sea.
The frequency of total reproductive failures (n = 22), overall reduced breeding success
and decline in numbers that occurred at multiple colonies in the northeast Pacific during
2015–2017 is a cause for astonishment and alarm. The common murre is probably the most
widely studied seabird in the Northern Hemisphere and total reproductive failures at wellestablished colonies have been rare during some 70+ years of detailed observations (Fig 5)
[17,39,40,46,63]. A smaller-scaled but similar die-off of murres in association with a collapse of
forage stocks (capelin, sand lance, juvenile Atlantic cod Gadus morhua) occurred in the
Barents Sea in 1986 [61]. Large common murre populations at many colonies in that region
subsequently declined by 60–95% in a single winter [64]. Recovery of forage stocks and murre
population growth started in the next year. However, two decades passed before murre populations recovered to pre-crash levels [61]. It remains to be seen when (or whether) murre populations in Alaska will recover from the heatwave in light of predicted global warming trends
and the associated likelihood of more frequent heatwaves [5].

Causal factors
Several acute biological responses to this unprecedented heatwave were observed throughout
the northeast Pacific. Phytoplankton biomass in the northeast Pacific transition zone waters
was lower in winter 2014 than in any year measured since 1997 [11]. The largest and most
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wide-spread harmful algal bloom in recorded history—a bloom of Pseudonitzschia—extended
from California to the Gulf of Alaska (GOA) in 2015 [12,13]. Fundamental shifts in coastal
productivity indices [11] and micronekton assemblages [65] were also associated with this sustained warming event. Large predatory groundfish in Alaska, including trophically and commercially dominant species such as walleye pollock (Gadus chalcogrammus), Pacific cod
(Gadus macrocephalus), arrowtooth flounder (Atheresthes stomias) and Pacific halibut (Hippoglossus stenolepis) all declined in body condition and some in abundance (e.g., cod, see below)
during heatwave and post-heatwave years of 2015–2017 in the GOA and Bering Sea [66–69]. A
large die-off of planktivorous Cassin’s auklets (Ptychoramphus aleuticus) occurred from central California to British Columbia (BC) in the winter of 2014–2015 [14] followed by a large
die-off of rhinoceros auklets (Cerorhinca monocerata) in the same region during 2016 [70].
Hundreds-to-thousands of young-of-the-year California sea lions (Zalophus californianus)
died in 2014 and 2015, and Guadalupe fur seals (Arctocephalus townsendi) died in large numbers and experienced reproductive failures during 2015 [15,71,72]. A record total of 79 humpback and fin whales stranded during 2015–2016 in Alaska and British Columbia waters,
mostly for “unexplained” reasons, and mostly in the GOA [16]. This was accompanied by a
>50% decline in summer populations of humpback whales, evidence of malnutrition (“skinny
whales”), and near complete absence of calves in Glacier Bay between 2014–2017 [73].
A common thread to most of these events was that they involved either a loss in productivity or a mass mortality of higher trophic-level animals, both of which point to problems in
food production or availability. All the vertebrate predators affected also share a common dietary dependence on a few key forage species (see below) and this points to a bottleneck in the
forage base. These events all occurred within, and for some years after, the time-frame of the
2014–2016 heatwave, and over an enormous spatial range involving three large marine ecosystems (CCS, GOA and Bering Sea). This calls for an explanation that is plausible for all species
and regions, and that involves water temperature as a driving force—either directly or indirectly. With respect to murres, we offer three non-exclusive hypotheses to explain the cause of
these events: 1) temperature-mediated changes in the distribution and quality of the prey base
available to murres; 2) harmful algal blooms associated with warm water anomalies; and, 3)
temperature-enhanced competition from ectothermic predators.
Bottom-up effects: Murres as marine predators. Reduction in primary production, and
ultimately zooplankton or forage fish biomass, has been implicated in past seabird die-offs and
reproductive failures (e.g., [14,27,46,61,74–78], often in association with anomalous oceanographic conditions (too warm, too cold, loss of upwelling, etc.). In order to understand how
murres are affected by climate-mediated bottom-up changes in their forage base, we need to
first consider their foraging ecology and the types of prey they eat. Throughout their Pacific
range, common murres feed on a wide variety of prey, but around any particular colony they
select among just a few species that may be found nearby such as sand lance (Ammodytes personatus), capelin (Mallotus catervarius) and other smelt, Pacific herring (Clupea pallasii),
Pacific sardine (Sardinops sagax), northern anchovy (Engraulis mordax) and euphausiids (e.g.,
large Thysanoessa species), as well as juvenile age classes of salmon, gadids, hexagrammids,
rockfish and squid [79–83]. (Note, we lump euphausiids and squid with “forage fish” here
because a few invertebrates are also consumed in abundance by “piscivorous” groundfish, seabirds and marine mammals, especially in winter). Common murres are extremely well adapted
for foraging on continental shelves; they fly faster than any other northern seabird [84], are
capable of traversing any shelf in the CCS or GOA within hours, and, they are deep divers,
making the entire shelf habitat accessible [85]. This is probably why breeding failures and dieoffs have been historically rare (see above).
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On the other hand, as endotherms living in hostile, cold environments, murres maintain
high metabolic rates (2.14 kJ/g/d [86]) and assuming an average body mass of 1054 g in the
GOA (Fig 4) and a base energy value for “high quality” prey (5.0 kJ/g wet, [87]), murres need
to eat 56% of their body mass every day to meet daily metabolic demands. Murres in Alaska
generally eat age-0 or age-1 forage fish that weigh approximately 5–10 g ([88–90], J.F. Piatt
and M. Arimitsu, unpubl. data), so to maintain body mass, murres would have to catch and
eat about 60–120 high-lipid forage fish every day. If only smaller or leaner prey (e.g., juvenile
pollock) were available, then the number needed could double [87,91]. By comparison, an
ectothermic cod of similar size to a murre would only need to eat about 0.4–1.5% of its own
body mass (BM) in food per day [92], i.e., as little as 1–3 high-quality forage fish a day.
This is the ultimate “Achilles heel” for murres, and one that sets it far apart from competing
ectothermic groundfish (eating typically 0.1–1% of BM/d) and endothermic marine mammals
[93] including large cetaceans (1–2% BM/d) or small cetaceans and pinnipeds (5–15% BM/d).
If murres can’t fully meet this food demand every day, they lose body condition quickly and
jeopardize survival. If they can’t find any food for 3–5 days, they will die of starvation [36]. The
fact that common murres are the most successful and abundant piscivorous seabirds breeding
in the Northern Hemisphere speaks to their remarkable ability to meet this demand day-afterday. However, shifts in taxonomic composition of prey fields in response to changing environmental conditions have been shown to dramatically reduce murre foraging success, reproductive success and survival occasionally [61,83,94], demonstrating that even these superlative
marine predators have limits [38,95]. Still, examples of such limitations in murres are rare and
the magnitude of the events reported on here are beyond extraordinary.
Bottom-up effects: Shifts in the prey base. Warming of subarctic shelf waters may lead
to both vertical (deepening) [96,97] and northward migrations of these forage species, or entire
communities, according to thermal gradients and tolerances [98–100], a phenomena widely
observed during the 2014–2016 heatwave [14,101–103]. In the California Current System
(CCS), shifts in zooplankton [101] and forage fish diversity [65,103] signaled a persistent
northward expansion of southern species. Zooplankton shifts may have also resulted in a
depleted food chain in terms of relative energy transfer [101], although larval forage fish species were actually more abundant in samples off central California and central Oregon
[65,103]. In contrast, anchovies and sardines in the CCS both declined by 2–3 orders of magnitude from the mid-2000s to 2014 [104,105]. Although these declines preceded the heatwave,
fish and plankton net sampling in Oregon and Washington indicate that catches of these forage fish, as well as of euphausiids were further depressed in 2015 and 2016 [9,12,70,71].
In the Gulf of Alaska (GOA), a similar introgression of smaller zooplankton was observed,
along with a breakdown in established SST-phytoplankton-zooplankton dynamics after 2013
[102]. Shifts to earlier peak biomass of smaller copepods associated with warmer temperatures
[102] were cited as potential factors in concomitant declines in forage fish quality in Prince
William Sound in the winter of 2015–2016 [106,107]. Shifts in forage fish availability in the
GOA were apparent in marine bird diet starting in 2014 [108], with a sharp decline in capelin
and an increase in sablefish (Anoplopoma fimbria), combined with a slow rebound of sand
lance. In GOA waters, sand lance began a long steady decline in the early 2000s, to a low in
2011, and remained low to 2015 [67,109]. Capelin stocks were depressed after the 1976 regime
shift [110], rebounded dramatically in 2007 as the GOA entered a new cold phase [67,109],
and collapsed again during the heatwave in 2014–2016 [67,100]. In 2015 and 2016, age-0 pollock larvae in the GOA were 2–3 orders of magnitude less abundant than average; indicating
complete recruitment failures for pollock [67,68]. In sum, latitudinal shifts in zooplankton and
forage fish prey, combined with overall depression of major prey taxa, apparently created marginal foraging conditions for murres for several years.
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In addition to shifts in latitudinal abundance of specific taxa, warm water conditions diminished body condition and somatic growth of ectothermic forage fish. Body condition of capelin
and sand lance in the GOA and CCS was reduced during the heatwave, resulting in smaller,
less energy-dense prey for murres [107,111–113]. Whole-body energy content of age-1 sand
lance declined by 44% in 2015 and 89% in 2016 in Alaska [114], and body condition of sand
lance in the northern CCS declined markedly in 2014–2015 [113]. Presumably, consumed
food was re-directed to fuel metabolism rather than somatic growth or fat storage [69,115].
Similarly, others [116] have shown marked reduction in growth of several CCS forage species
during warming events, including the 2015–2016 heatwave. These included northern anchovy,
Pacific herring, Pacific sardine, surf smelt (Hypomesus pretiosus), and whitebait smelt (Allosmerus elongatus), all common prey for murres in the CCS. They also demonstrated a marked
change in forage fish diets in 2015–2016, from energy-rich plankton species to energy-poor
gelatinous species; a change they ascribe to a restructuring of nektonic communities that
occurred in response to the heatwave [116]. Thus, the heatwave increased metabolic demand
of forage fish while at the same time it reduced the quality of some prey eaten by forage fish,
creating a bottleneck for mass/energy flow to higher trophic levels, including seabirds (Fig 6).
As all fish and invertebrates are ectothermic, this effect could potentially have far-reaching
impacts on food webs in the GOA and CCS [69,117].
Bottom-up effects: Toxigenic algae. Increased ocean temperatures during and following
the heatwave have been associated with harmful algal blooms (HABs) [13,118], which are
known to cause marine bird mortality, primarily through plankton-derived toxicants entering
the food chain and occasionally resulting in die-offs of thousands of birds [119]. Saxitoxin and
domoic acid have been widely detected in top marine predators [31,120] but we know little
about toxicity levels or effects of chronic exposure in most cases.
During the common murre mass mortality event, an extensive HAB of a toxigenic diatom
(Pseudo nitzschia sp.) that commonly produces domoic acid was documented in coastal California from March through June 2015 [13] resulting in bioaccumulation of domoic acid in
northern anchovies (Engraulis mordax), one of the main prey species of common murres
[121]. Investigators [120] detected low levels of domoic acid in tissues of beach cast common
murres during and after the 2015 bloom (July—November). Nonetheless, they concluded that
starvation “was likely the ultimate cause of death” and that any harmful algal bloom effects
were secondary. In Alaska, it remains unclear whether HABs played any role in the elevated
mortality rates of common murres during the 2015–2016 heatwave. Immediate testing for
domoic acid in murres was minimal (n = 9 birds) and none was detected, but Pseudo nitzschia
were 2-3X more abundant than average on the GOA shelf during 2014 and 2015 (S. Batten,
pers. comm.). Saxitoxin, which can cause paralytic shellfish poisoning, has been linked to mortality of seabirds in Alaska [122] and concentrations of saxitoxin in some areas peaked during
the summers of 2014–2016 [118]. Trace levels of saxitoxin (1.4–3.9 ppb) were detected in eight
of 39 murre samples (stomach or cloacal content) obtained by the National Wildlife Health
Center and tested immediately in 2015–2016 (see Methods). Later analyses of an additional 56
murres at the USGS Alaska Science Center, including die-off and healthy specimens, as well as
samples of forage fish and invertebrate prey collected in 2015–2017, revealed a low to moderate
frequency (20%-54%) of saxitoxin occurrence among taxa groups; but all at low concentrations
[123]. Domoic acid was found in a single bird, and in some prey taxa (4%-33%). Authors
noted that all biotoxin values were below levels reported in other seabird die-offs where causal
links were established between toxin concentration and bird mortality, and as such, do not
support a hypothesis that algal bloom biotoxins were a primary cause of murre mortality in
Alaska [123].
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Fig 6. Illustration of the “ectothermic vise” hypothesis to explain the dramatic decline of forage fish and starvation of murres across three large marine
ecosystems during the 2014–2016 marine heatwave. We propose that an unusually warm layer of water in the NE Pacific, persisting for more than 2 years, had a
powerful cumulative effect on ectothermic groundfish (stimulating food intake rate) and ectothermic forage fish (reducing their quality) leading to a strong top-down
and bottom up (vise-like) impact on murre survival and reproductive success.
https://doi.org/10.1371/journal.pone.0226087.g006

Furthermore, the likelihood that HAB toxins were a primary and acute causal factor in the
die-off appears small given that the center of the murre mass mortality event was the GOA,
and the extended duration of the die-off (9 months of 100x baseline) both preceded and
extended well past peak HAB bloom windows [118]. Also, we should have seen behavioral
changes in affected birds as well as a larger number of species affected if HABs were a primary
source of mortality [120,124]. Nonetheless, we are still lacking in basic information (e.g., what
is a lethal dose?) about HAB effects on marine birds, and it cannot be ruled out as a contributing factor to the die-off [123]. We need more information on the depuration rates of HAB toxins, acute toxic levels (e.g., LD50) and the effects of chronic toxin exposure in order to fully
assess their potential contribution to the die-off [120,123].
Top-down effects: Resource competition from ectotherms. In addition to affecting spatial distribution of large predatory groundfish [125], increasing water temperature has the
immediate and predictable effect of increasing metabolic rate, and usually food demand, of
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these marine ectotherms when they are operating within preferred temperature regimes
[92,126]. The influence of this ecological “master factor” [127] on groundfish must have been
substantial during the extreme 2014–2016 heatwave, but this pathway of upper trophic impact
has been largely overlooked as a factor in regulating populations of groundfish, or other
marine predators that compete with groundfish for food [92,117,128,129].
Recent modeling [92] of the effect of temperature on metabolic rate and food consumption
in the GOA of three dominant groundfish predators including walleye pollock (Gadus chalcogrammus), Pacific cod (Gadus macrocephalus) and arrowtooth flounder (Atheresthes stomias)
showed that an increase of 2˚C in the GOA from pre-heatwave (1981–2011) temperatures
would have increased food consumption of these species by 70%, 34% and 65% respectively. If
we weight each species consumption estimate by its population size (stock biomass [130]),
then the increase in prey demand by all species combined would be 63% higher than it was
before the temperature increase. Pacific halibut (Hippoglossus stenolepis) show a similar
response to increasing temperature in the GOA and Bering Sea [69].
The micronekton most commonly eaten by these groundfish include several species also
favored by murres and other avian piscivores, especially capelin, sand lance, juvenile pollock,
herring and euphausiids (especially in winter) [131]. Given the size of these three groundfish
stocks in 2015 (4.48 M mt, [130]) and calculated consumption rates [92], these groundfish
would have consumed ~10 M mt/yr of prey in 2015 if temperatures remained average. By
comparison, total annual forage consumption by the ~2.5 million common murres in the
GOA (calculations following [46,132,133]) total only ~0.45 M mt/yr. Thus in 2015, without a
temperature increase, predatory groundfish would have consumed approximately ~20 times
more total prey biomass, and ~6 times more forage fish biomass than murres (since fish comprise about a quarter of these groundfish diets; [134]). The 2ºC increase in water temperature
would have pushed ectothermic groundfish prey consumption to ~15 M mt/yr, and thereby
substantially increase forage fish grazing rates. Given that groundfish typically out-consume
seabirds by 10:1 or even 100:1 ratios in northern shelf ecosystems [135,136], a 60% increase in
consumption rates by groundfish should have some consequences for seabirds. No comparable
modelling of temperature impact on metabolism of fish in the CCS has been undertaken, but
the CCS shelf sustains at least 3.1 M mt of large predatory fishes (mostly hake Merluccius productus, rockfish, flatfish] [137,138], comparable to biomass density in the GOA and likely to
also have provided significant increases in competition with murres during warming events.
If the GOA marine ecosystem was operating at “relative equilibrium” [139,140] prior to the
heatwave, then we hypothesize that this massive increase in foraging rate would have eventually led to prey deficits [69,136] for the groundfish themselves (creating intra-specific competition) and for other competitors such as seabirds and marine mammals (creating inter-specific
competition) [136,141]. In this scenario, murres would be more sensitive to reductions in key
forage fish species than competing groundfish, which typically have much broader diets and
less sensitivity to fluctuations in any one prey type [136,142]. Also, it would presumably
require a passage of some time for elevated grazing to deplete prey stocks below critical levels
needed by murres. In fact, it was almost a full year from start of the “official” heatwave (August
2014, [10]) and more than 3 years after the rate of warming turned positive in 2012 (Fig 1)
before a few murre colonies experienced reproductive failure and elevated murre mortality
appeared in the GOA and northern CCS (Figs 3 and 5). Murre mortalities increased and persisted through fall in the GOA and southern CCS, and then peaked in the GOA during December 2015 and January 2016, a full 18 months after initiation of the heatwave. Murre die-offs
diminished to background levels by April-June of 2016, as water temperatures returned to normal [10]. In contrast, reproductive failures peaked at 13 colonies during the summer of 2016
(23–24 months from heatwave initiation), continued at 9 colonies in 2017, and declined to
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only 4 colonies in 2018 (USGS, USFWS unpubl. data), although it is bracing to remember that
a synchronized failure of even 4 murre colonies would have once been considered an extreme
event. Overall, these findings suggest that prey stocks were replenished slowly during the 2
years after the heatwave ended in summer 2016, or that some sort of relative equilibrium
among ectothermic and endothermic predators was being re-established following a large cull
of bird, fish and mammal populations, or both.
While murres were visibly dying en masse and failing to reproduce in 2015–2017, adult
Pacific cod populations in the GOA were silently crashing underwater. Following three years
in which commercial catches were well below quotas in the GOA (2015–24%, 2016–35%,
2017–45%), and a severe reduction in abundance of some older age cohorts occurred, the
allowable catch quota for 2018 was reduced by 80% from the 2017 level [129]. The decline in
the cod stock was attributed to reduced adult survival from starvation owing to a major reduction of forage in diets (especially capelin), coupled with a large increase in metabolic rates and
food demands [129]. The same changes appeared in arrowtooth flounder, to a lesser degree
[69,143]. In addition, the authors concluded that “other ectothermic fish species would be
expected to have similarly elevated metabolic demands during the warm conditions, increasing
the potential for broad scale prey limitations”, a conclusion that would seem to fit Pacific halibut in the Bering Sea and GOA as well [69]. Indeed, we might expect elevated consumption
from some more of the other 30 commercial groundfish species [130], five species of salmon,
and non-commercial fish species, alongside the usual competition from other common endothermic piscivores in the GOA, including at least thirty other species of seabirds, ten cetaceans,
and five pinnipeds [144,145]. Finally, we find independent supporting evidence for potential
basin-scale resource competition between large predatory fish and seabirds in the Bering Sea,
where biennial high-low cycles in pink salmon (Oncorhynchus gorbuscha) abundance result in
high rates of forage consumption in high salmon years, and create synchronized biennial
cycles in seabird body condition and reproductive success (both low in high salmon years
[141,146,147]).
Summary- effects of an ectothermic vise. During the most powerful marine heatwave on
record [10], an extreme die-off and chronic breeding failure of common murres in the NE
Pacific resulted from a widespread shortage of forage fish across three large marine ecosystems. Major impacts on murres included a large reduction (possibly 10–20%) in the breeding
population and a severe reduction in productivity that will dampen recruitment for several
years. Food shortages were also documented during the 2014–2016 heatwave in many other
piscivorous marine predators including groundfish, seabirds and marine mammals. And
finally, a variety of ichthyoplankton and pelagic fish studies provided direct evidence for major
forage fish declines during 2015–2016 in many of the key species eaten by murres from California to the Bering Sea.
Our hypothesis to explain the wide-spread depletion of forage fish is based on three facts: 1)
metabolic rate, food intake rate, somatic growth, fat storage, fecundity and survival in marine
ectotherms are strongly modulated by water temperature, 2) these physiological and life history traits are adapted to function optimally over relatively small ranges of water temperature
that are species-specific, and, 3) physiological efficiency declines markedly when ambient temperatures wander too far above or below the optimal temperature range. This is why fish seek
out water with temperatures that optimize these parameters, e.g., by migrating vertically in
and out of warm surface layers or migrating geographically to stay within waters that suit their
tolerances and/or facilitate various activities (e.g., migration, foraging, predator avoidance,
“hibernation”, etc.). Such effects were noted widely in zooplankton, ichthyoplankton, forage
fish and groundfish during the heatwave. However, murres and many other marine predators
are highly mobile and deep-diving, and it is unlikely that simple distributional changes in
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forage fish can account for all the widely observed starvation, mortality and breeding failures
in murres.
A more plausible hypothesis is that persistently warm water temperatures modulated ectotherm physiology everywhere at the same time, and forage fish were caught in an “ectothermic
vise” (Fig 6). At lower trophic levels, warm waters changed zooplankton community composition, sometimes by the loss of key high-lipid species, sometimes by immigration of less nutritious warm-water species, or both. Consequently, the flow of energy to forage fish was
disrupted, even as their own metabolic demand increased. This likely led to reduced somatic
growth and fat storage [69,107]. In turn, this reduced survival in some forage fish (or age-classes) and lowered the nutritional quality of forage fish for seabirds (Fig 6). At higher trophic levels, the stimulation of metabolic rates in larger predatory fish led to a huge increase in their
intake of forage fish [69,92]. This, in turn, led to a steady depletion of forage stocks for the
2-year duration of the heatwave, and an increase in competition for a dwindling supply of forage (Fig 6).
An ectothermic vise on forage fish ought not to be expected under every scenario of ocean
warming, and much may depend on how well community thermal optima are aligned with
temperature regimes before, during and after a heatwave occurs [92,117]. Still, it might be useful to model metabolically regulated trophic relationships within marine communities under
future warming scenarios in order to assess the potential impact of future warming events on
marine food webs. As noted by John Bruno et al. [117] “temperature-driven changes in metabolism play an important and informative role in controlling many of the patterns and processes that interest ecologists. A small but growing body of research suggests that the effect of
temperature on marine populations and communities is at least as strong as other factors that
receive far greater attention, e.g., competition, predation, and resource availability.”
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I.

INTRODUCTION

A. Purpose of this Report:
In response to public interest, the Alaska Department of Fish and Game (ADF&G) and Alaska
Department of Natural Resources (ADNR) conducted public meetings and solicited public
comments concerning the use of personal watercraft (PWC) in the Kachemak Bay and Fox River
Flats critical habitat area (CHAs). In conjunction with seeking public input, the ADF&G
conducted a review of literature relevant to the use of PWC and their potential impacts to natural
resources including fish, wildlife, and air and water quality. While not the focus of this literature
review, a brief summary of materials on PWC safety and operator injuries is also included.
B. Scope and Summary of Literature Review:
Sources of reviewed information include scientific and popular publications; federal, state and
local agency management documents and staff reports; publications and reports from private
organizations; and statement and testimony from biological and physical scientists and resource
managers. While this literature search attempted to review a broad range of available materials,
it is not intended to be exhaustive or all-inclusive. To document the extent of this review, a
bibliography of reviewed material is attached, although not all sources are cited in the narrative
of this report.
Few dedicated studies that investigated the impacts of PWC to fish, wildlife, and other biological
resources, and to air and water quality exist. The majority of the available literature examines
disturbances to these resources from human activities including, but not limited to: conventional
motorboats, two- and four-stroke outboard boat engines, aircraft, land-based activities such as
motor vehicles, and recreational activities such as bird watching and fishing. Boating-related
activities have been found to impact natural resources by affecting: water turbulence and
turbidity; bank erosion; cutting of vegetation by propellers; direct contact with river banks and
riparian vegetation; direct collisions with wildlife; visual and auditory disturbances to wildlife;
impacts to bird nests, eggs, and nestlings; and air and water pollution from motors and sewage.
Pomerantz et al. (1988) classified these impacts to wildlife in six categories and includes 1)
direct mortality, 2) indirect mortality, 3) lowered productivity, 4) reduced use of preferred
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habitat, 5) aberrant behavior, and 6) stress. While this literature review primarily presents a
summary of the impacts caused by all boating activities, rather than those isolated to PWC, it
should prove useful in determining whether the use of PWC represents a unique impact to the
natural resources of the Kachemak Bay and Fox River Flats CHAs.
II.

DIRECT IMPACTS TO WILDLIFE:

A. General Impacts to Wildlife:
While numerous publications exist that describe the direct impacts of boats and other human
activities on wildlife (including birds, marine mammals, crocodiles, fish and other aquatic life
forms), only two dedicated studies have explored whether differences exist between the impacts
created from the use of traditional outboard motorboats and those from PWC. In abundance are
studies on the human impacts to breeding birds, particularly colonial nesting water birds. Impacts
from various human disturbance on wildlife, including those from watercraft, have been
described by researchers and include such affects as reducing productivity, affecting foraging
behavior, abandonment of breeding territories, altering distribution, and increasing predation
(e.g. Knight 1986, Anderson 1988, Bratton 1990, Mikola et al. 1994). As an example, studies on
double-crested cormorants (Phalacrocorax auritus) in Maine and king shags (Phalacrocorax
albiventer) in Argentina reveled that human disturbance in the nesting colony not only increases
the vulnerability of eggs and chicks to predation by gulls, but also causes the adults to regurgitate
fish (Kurby 1975). This regurgitation provides an alternate food item for the gulls, thereby
decreasing predation on their eggs and chicks. The author surmised that repeated human
disturbance could harm growing young by depriving them of food.
B. Personal Watercraft Studies:
Two studies that specifically examined PWC recorded somewhat conflicting findings. Rodgers
(1999) exposed 39 species of loafing or feeding waterbirds (Pelecaniformes, Ciconiiformes,
Falconiformes and Charadriiformes) in Florida to the rapid approach of a PWC and an outboardpowered boat to determine their flushing distances to these two watercraft. While 11 species
showed no significant difference in flush distance, five species (anhinga (Anhinga anhinga), little
blue heron (Egretta caerulea), caspian tern (Sterna caspia), willet (Catoptrophorus
semipalmatus), and osprey (Pandion haliaetus)) exhibited significantly larger flush distances to
the approach of the outboard-powered boat. Only one species (great blue heron (Ardea
herodias)) exhibited a significantly larger flush distance to the approach of a PWC. The author
suggests that his preliminary data indicate that a single buffer zone distance should be applied to
both types of watercraft. However, another study at a nesting colony of common terns (Sterna
hirundo) along the coast of New Jersey found that significantly more birds were off their nests
and circling the colony when a passing watercraft was a PWC, rather than a conventional
motorboat (Burger 1998). This study also reported that a significantly larger number of birds
were in flight over the colony the closer a watercraft passed to the colony and the faster the speed
of the watercraft.
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Biologists working in the Ten Thousand Islands region of Florida’s Everglades are currently
proposing to conduct a study comparing the impacts of PWC, outboard motorboats,
canoes/kayaks, and airboats on foraging and loafing waterbirds, particularly shorebirds which
were not represented well in these other studies (Hopkins and Doyle 1999). They propose to
operate the craft in several configurations including single and multiple vessels using both direct
and S-curve approaches.
C. Buffer Zones and Differences in Types of Disturbance:
Many of the published studies on disturbances to wildlife attempt to quantify recommended
setbacks which human activities should maintain from birds, particularly breeding colonies of
waterbirds. As previously mentioned, few dedicated studies investigated the impacts from PWC
but some general conclusions may be drawn from studies that did compare various disturbance
types. These appear to be related to the predictability, linear movement, and speed of the
disturbance.
Rodgers and Smith (1995) studied fifteen species of nesting colonial waterbirds (Pelecaniformes,
Ciconiiformes and Charadriiformes) in Florida and exposed them to three types of human
disturbances (walking, motorboat, and canoe). Their results generally show that these waterbirds
exhibited a greater flush distance in reaction to a walking approach rather than a motorboat
approach. Their data set for disturbances from canoes was too limited to draw many
conclusions; however, anhingas flushed at a distance similar to that of a motorboat. Therefore,
they recommend the same setback distances for preventing disturbance to nesting colonial birds
for both types of vessels. While they observed both interspecific and intraspecific variations in
flushing responses to the same human disturbance, the authors recommended a set-back distance
of about 100 meters for wading colonial birds and 180 meters for mixed tern/skimmer colonies.
Similarly, Erwin (1989) recommended buffers of up to 200 meters to prevent disturbance to
wading birds and seabirds based on his research at coastal sites in Virginia and North Carolina.
In a separate study designed to establish recommended buffer zones from feeding and loafing
birds, Rodgers and Smith (1997) exposed 16 species of non-nesting waterbirds (Pelecaniformes,
Ciconiiformes and Charadriiformes) to four types of human disturbances (walking, all-terrain
vehicle, motor vehicle, and motorboat). While most species did not exhibit a significant
difference between the four disturbance types, some species did exhibit a significant difference
between automobile and all-terrain vehicle approaches. While both interspecific and
intraspecific variations were observed in flushing responses to the same human disturbance, the
authors recommended a setback distance of about 100 meters to minimize disturbance to most
species of waterbirds that they studied.
Researchers working in New York’s Jamaica Bay National Wildlife Refuge determined that
land-based human activity nearly always had a disturbance to waterbirds in the refuge but that
faster moving activities (joggers) disturbed birds significantly more than slow moving bird
watchers (Burger 1981). Fraser (1987) found that common eiders along the coast of South Africa
usually ignored the approach of dinghies, small sailboats, and engine-powered boats; however,
the rapid approach of a windsurfer caused widespread panic among the flock. Jahn and Hunt
(1964) studied boating disturbances to waterbirds in Wisconsin and speculated that airboats pose
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a serious threat to waterfowl productivity in Wisconsin due to their ability to invade shallowwater areas of most value to these birds. Other researchers in Scotland found that shore-based
activities such as people fishing or walking and dogs, caused more disturbance to common eider
ducklings than did water-based disturbances such as windsurfers and rowboats (Keller 1991).
D. Impacts to Fish:
Some studies have investigated the impacts of motorboats to fish species including the affects of
jet-driven motorboats on salmon reproduction (Horton 1994). This study at American Creek on
the Alaska Peninsula determined that the discharge from the jet unit resulted in a significant
mortality of salmon eggs. Embryos were killed either in the gravel by the impact of the jet
discharge (63% mortality) in water depths of 13-23 cm (5-9 inches) or as a result of being
displaced from the gravel (up to 100% mortality). In a laboratory setting, Reynolds’ results
indicate that pressure waves from boats was not a contributing factor to embryo mortality.
Anecdotal observations from Everglades National Park report that fishing success dropped to
zero when PWC were used in the same waters and that recovery time was reported to be 1-2
hours; however, the author did not provide information on the suspected reason for the impact to
fishing success (Snow 1989).
E. Observations and Opinions of Professionals:
1. General Observations/Opinions:
In addition to the studies cited above, there is considerable anecdotal information on PWC,
including the opinions and testimony of biologists, refuge managers, park rangers and other
professionals. Some have indicated that PWC pose a greater potential threat to wildlife than do
conventional motorboats. They cite the higher noise levels, faster speeds, erratic movements, the
PWC’s ability to enter shallower water, and their tendency to operate in groups as reasons why
PWC impact wildlife to a greater degree than other boats. While these observations were
detailed in several management and agency documents, they are difficult to show definitively
without further research and are provided here to add to the understanding of the potential
impacts to the resources of the Kachemak Bay and Fox River Flats CHAs.
Everglades National Park in Florida has been concerned about the potential impacts of PWC on
park wildlife and resources for at least the past 12 years. The park’s Natural Resource
Management Specialist has categorized the potential environmental disruptions from PWC on
park resources as noise, human intrusion, alteration of vegetation, and emissions of harmful
substances (Snow 1989). However, he also states that these disruptions and their related impacts
are shared by both PWC and conventional motorboats and suggests that a prohibition on PWC in
the park should also be accompanied by a review of the impacts from conventional motorboats
and the adaptation of appropriate restrictions. Snow identifies significant differences in the
operation of PWC compared to conventional motorboats and includes the tendency of PWC to
make repeated passes in a localized area, that they are highly maneuverable, can constantly
change direction making them unpredictable, that they often travel in groups, and that they can
travel faster when closer to shore. He concludes that these types of watercraft operations may
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result in significantly more disturbance to wildlife and resources than the types of operations of
conventional motorboats.
2. Noise Impacts:
Snow acknowledges that resource and recreation managers generally agree that the noise from a
PWC is actually less than a conventional motorboat when operated on open water, but because
PWC travel faster and are operated closer to shore, they are perceived as being noisier. However,
since PWC are often operated in groups, and may make several passes in the same area, the
cumulative impacts of their noise may be higher than conventional motorboats. Snow states that
the literature supports the notion that most physiological systems can be influenced by noise and
numerous behavioral studies have documented a “startle response” in wildlife. The noise
associated with PWC may be more significant than that generated by conventional motorboats
because of their repeated operation in a localized area. Adverse impacts from noise may include
the interruption of activity; alarm and flight; avoidance and displacement; interference with
movement and predator-prey relationships; and interference with courtship.
In a report prepared for Washington’s San Juan County Board of Supervisors, the authors quote a
biologist with The Whale Museum on San Juan Island concerning a study conducted by the
Woods Hole Oceanographic Institute (Aquatic Resour. Conserv. Group 1998). This study
indicated that PWC were much quieter underwater than any of the motorboats tested. The report
states that PWC generated a high frequency noise that did not travel far supporting the notion
that PWC were more likely to startle marine mammals than an outboard vessel because PWC
cannot be heard as far away as most other boats. The report also quotes a marine mammal
research biologist with the National Oceanic and Atmospheric Administration as stating “jet skis
are designed to be highly maneuverable and to accelerate quickly, which leads them to be
operated with frequent course and speed changes. The unpredictability of these sounds is
probably more adversive than any single feature of the sound, such as its frequency or absolute
level”. The report states that further scientific investigations are necessary to make more definite
conclusions about the effects of PWC noise on marine mammals; however, they state that in
addition to the unpredictability of PWC and the fact that PWC often operate in groups, it makes
it more difficult for marine mammals to find safe escape routes and breathing spots.
Additionally, since PWC typically operate in a given location for prolonged periods, the duration
of the exposure to the disturbance of a PWC is typically longer than that from outboard
motorboats.
The San Juan report also quotes a biologist studying marbled murrelets (Brachyramphus
marmoratus) in the San Juan Islands and relates anecdotal evidence supporting the idea that
PWC comprise a unique disturbance. He observed three interactions between PWC and
murrelets and in each case, the birds flew from the area where they had been feeding. He stated
that this was unusual behavior as murrelets usually respond to motorboats by diving and respond
with flight in only approximately 5% of the cases. This biologist theorizes that the loud noise of
the PWC may cause more of a fear response; however, he cautioned that the paucity of his
observations make this a tentative conclusion.
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3. Human Intrusion Impacts:
The wildlife impacts from human intrusion and PWC traffic are similar to the impacts from noise
(interruption of activity; alarm and flight; avoidance and displacement; interference with
movement and predator-prey relationships; and interference with courtship) but may also include
the permanent loss of habitat; decreased reproductive success; interference with movement;
direct mortality; and alteration of behavior (Snow 1989). Some resource managers have
observed that collisions between wildlife and PWC are more likely because of the operator’s
limited visibility and because the highly maneuverable PWC is more confusing to fleeing
wildlife than a conventional motorboat. In a report prepared for Washington’s San Juan County
Board of Supervisors, the authors provided several examples of disturbances to marine mammals
by approaching boats (Aquatic Resour. Conserv. Group 1989). The report also quoted a biologist
with The Whale Museum who believes PWC pose a substantial threat to marine mammals due to
the typical operation of PWC at high speeds, erratic paths, travel in groups, and their entry into
areas not accessible to most other boats. These authors go on to say that marine mammals and
other wildlife can respond in several ways to disturbance from watercraft including using
alternate habitats if available, habituation, and sensitization. However, they cite several
biologists who state that animals are less likely to habituate to a highly variable stimulus, such as
a constantly changing noise or highly maneuverable object, than to a steady stimulus. One
source felt that marine birds and mammals would never be able to habituate to, or adapt to this
characteristic of PWC.
The authors of the San Juan report also provide anecdotal observations of a biologist from the
Cypress Grove Preserve in California who stated that he has observed shorebirds and waterbirds
that were more easily disturbed by changes in speed and direction (such as those from a PWC)
than by movement at a steady moderate speed in a constant direction (such as those from a
motorboat). He also added that an abrupt reduction in speed can flush a flock from a roost area
as easily as quick acceleration.
4. Vegetation Impacts:
Boating impacts to vegetation have been summarized as the permanent loss of habitat and a
change in community structure (Snow 1989). While Snow attributes little damage to seagrass
beds and other bottom vegetation to PWC use, he states that they are capable of damaging
emergent vegetation more than conventional motorboats given their ability to run faster in
shallower nearshore waters. Like conventional motorboats, PWC can also increase turbidity and
probably redistribute benthic invertebrates. However, PWC may prolong these impacts because
of repeated use by multiple machines in a limited area.
III.

AIR AND WATER QUALITY IMPACTS:

A. Background:
VanMouwerik and Hagemann (1999) provide a general summary of the pollutants discharged
from two-stroke engines. These include BTEX (benzene, toluene, ethyl benzene and xylene) and
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MTBE (metyl-tertiary-butyl-ether) which are discharged to receiving waters from unburned fuel;
and PAHs (polycyclic aromatic hydrocarbons) which are discharged in small quantities from
unburned fuel and in much larger amounts as part of the engine’s exhaust. A conventional twostroke engine expels as much as 30% of the incoming fuel mixture, unburned, via the exhaust.
Newer two-stroke engines (including those used on some new model PWC) reduce, by up to
four-fold, the amount of smog-forming pollution discharged through the exhaust. However,
emissions from these newer models are still four times that of four-stroke engines of the same
horsepower. Under new U.S. Environmental Protection Agency (USEPA) regulations, new
typical marine engines (PWC, outboards, and jet-boats) are required to reduce exhaust
hydrocarbon emissions over the next several years with full implementation by 2025 when a 75%
reduction is mandatory. California’s Air Resources Board regulations adopted similar
regulations with earlier deadlines and emissions will become 75% cleaner by 2001 and 90%
cleaner by 2008. It is expected that most manufactures in the U.S. market will offer a full range
of these newer two-stroke engines on their PWC by approximately 2002.
B. Impacts to Resources:
Several researchers have examined the relationship between boating activity, the presence of
contaminants, and the impacts that these contaminants have on aquatic resources. Examples
include Oris et al. (1998) who found that peak boating activity in California’s Lake Tahoe
corresponded with higher levels of PAHs. Results from their work provided evidence that
ambient levels of exhaust components (PAHs) from motorized watercraft caused photo-activated
(i.e. ultraviolet radiation) toxicity to fathead minnows (Pimephales promelas) (a 46% decrease in
larval growth) and zooplankton (Ceriodaphnia dubia) (mortality) as well as direct toxicity
(mortality) to the zooplankton. Studies of the physiological impacts from two-cycle outboard
motor exhausts on teleost fish in a controlled setting, mimicked the exhaust levels which might
be found in field situations (Tjärnlund et al. 1995, 1996). These studies found toxicological
effects that have been measured in the genetic material in the liver, kidney and blood; enzymatic
disturbances in the liver; carbohydrate metabolism; and reproductive disturbances such as
toxicity to early life stages of the fish. Another study found differences in physiological impacts
from two-stroke engine emissions based on the fish’s gender (Ericson 1997).
Others have concluded that residual polycyclic hydrocarbons (PHs) in water from outboard
motors can be toxic to zooplankton (Giesy 1997). Giesy’s testimony before the Tahoe Regional
Planning Agency cites laboratory studies that reported two-stroke effluent from outboard motors
was acutely toxic to zooplankton even when diluted by a factor of 32. The effluent caused 100%
mortality of the zooplankton in 7 days when diluted by a factor of 128. Giesy surmises that the
true toxicity of some components of two-stroke engine exhaust are as much as 50,000 times as
toxic under field conditions in the presence of ultraviolet (UV) light from sunlight. He further
stated that this could significantly alter the community structures of phytoplankton and
zooplankton, the base of the aquatic foodchain, which in turn could have severe effects on fish
populations. Additionally, eggs or fry of some fish species in the littoral zone, where exposure to
greater concentrations of UV light as well as more PAH, could be directly affected.
On the other hand, studies by several researchers indicated that MTBEs (a gasoline oxygenate
additive), while classified as a possible human carcinogen by the USEPA, apparently have little
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known toxicity to aquatic organisms (Johnson 1998, Werner and Hinton 1998). Additionally,
MTBEs do not appear to be a significant bioaccumulate in the food chain and it does not readily
adsorb or bind to organic particles (Tahoe Res. Group 1997). These and most studies (e.g.
Reuter 1998) which investigated the presence and impacts of MTBEs attribute the presence of
this pollutant to two-stroke watercraft exhaust. The majority of these studies were conducted in
freshwater lakes and no literature was available on studies conducted in marine environments.
A literature review by the USEPA, Engine and Motor Vehicle Branch of 11 papers dealing with
the impacts of marine engine exhaust emissions on water quality led to their determination that
“several of the authors find that concentrated levels of marine engine exhaust emissions do have
an impact on marine ecosystems. However, at the concentrations at which they actually occur,
most researchers conclude that these effects are small and, in most cases, do not adversely affect
most marine plants and animals” (Revelt 1994). This review further stated “the overall water
quality effects of marine engine exhaust gases does not appear to be significant in general”. The
Tahoe Research Group (1997), a consortium of researchers from the University of California,
Davis, investigating watercraft impacts to Lake Tahoe, summarized the available literature
stating that “studies on the impacts of watercraft engine exhaust on aquatic life indicate that
deleterious effects can occur both in terms of mortality and histopathological responses.
However, good field research linking in-lake conditions to these impacts are generally lacking”.
Presumably in a marine environment with significantly more flushing action than a freshwater
lake, these impacts would be even more difficult to identify.
C. PWC/Outboard Motorboat Comparisons:
The literature contains few studies that address the differences of impacts to air and water quality
from PWC compared to traditional motorboats. While most studies investigated air and water
quality impacts from two-stroke marine boat motors, Fiore et al. (1998) compared exhaust
emissions from a PWC and two outboard motorboats in a field situation. Their study concluded
that the emissions from the PWC discharged more MTBE, benzene, and xylenes than the two
outboard motorboats used in the study and the PWC emissions were in excess of the drinking
water standards established by the California Department of Health Services. However, the
outboard motors in this study utilized newer technologies such as direct fuel injection and 4stroke carburated engines while the PWC was a traditional 2-stroke carburated engine. Therefor,
it would be inappropriate to use this study to make comparisons of emission levels based on
watercraft type (i.e. PWC vs. conventional outboard). It would however, be appropriate to use
this study to make emission comparisons based on engine type (i.e. fuel injection, 4-stroke,
conventional 2-stroke).
VanMouwerik and Hagemann (1999) suggested that PWC use more fuel and discharge more
pollution to the water than other watercraft with outboard two-stroke engines because they are
designed and operated differently. PWC have a narrow hull that rides low or sinks in the water
and in order to plane the hull, operators commonly open the throttle fully. Additionally, PWC
tend to sink when performing common stunts at lower speeds and the throttle must be fully
opened to complete the maneuver. A study in California found that although PWC account for
only one-third of the watercraft used in the state, they emitted 80% of the hydrocarbons, 66% of
the nitrogen oxides (NOx), 78% of the carbon monoxide, and 76% of the particulate matter
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(Calif. Env. Prot. Agency 1998a). In a report prepared for Washington’s San Juan County Board
of Supervisors, the authors quote an official with California’s Air Resources Board as stating that
“PWC, because of their use characteristics, are more polluting on average than 2-stroke engines
used in vessels with outboard engines” (Aquatic Resour. Conserv. Group 1998). The reasoning
for this statement was that “exhaust emissions are directly dependent on horsepower and load
factor. Load factor means the fraction of full power typically used by an engine of a specific
equipment type. PWC have sizable horsepower ratings, averaging 82 in 1987, and a load factor
twice as high as outboard vessels. Vessels with outboards on average use 32% of their
horsepower whereas PWC use 76%”.
IV.

SAFETY CONCERNS

While the overall number of recreational boating fatalities in the United States has been
decreasing in recent years, fatalities from PWC have increased 220% from 1993 when 26
fatalities occurred to 1997 when 83 fatalities occurred (Nat. Transp. Safety Board 1998). Unlike
other types of recreational vessels, the leading cause of death in PWC accidents is not drowning
but is rather from blunt trauma.
Approximately 2,500 accidents involving PWC were reported to the National Transportation
Safety Board in 1997 and the most prevalent types of accident were from vessel collisions (46%),
falls overboard (11%) and collision with an object (8%). Inattention, inexperience, and
inappropriate speed for the operating conditions were the most frequently cited causes for these
accidents. In 1997, the NTSB received reports of 6 PWC accidents in Alaska with one fatality.
This accounts for 6.6% of boating accidents in the state and 4.7% of boating fatalities in the state.
The annual number of injuries resulting from PWC use in the United States has increased
approximately 330% between 1990 when U.S. hospitals reported 2,860 injuries to PWC
operators and 1995 when 12,288 injuries were reported (Branche et al. 1997). This represents an
8.5-fold increase in the number of treated injuries over that for other motorized watercraft. The
most prevalent diagnoses were lacerations, contusions, and fractures.
V.

CONCLUSIONS

While numerous studies have investigated the impacts of boating and other human activities on
fish, wildlife, and other natural resource, only two studies have specifically investigated the
disturbances of personal watercraft. These two studies came to somewhat different conclusions.
A study in Florida indicated that personal watercraft were not more disturbing to feeding and
loafing waterbirds than were conventional motorboats; while work in New Jersey indicated that
personal watercraft were more disruptive to a common tern nesting colony than were
conventional motorboats.
Considerable anecdotal information on the impacts of personal watercraft exists. While personal
watercraft do not appear to be inherently more disruptive to wildlife or more polluting than other
2-stroke marine engines, many professional biologists and managers point to the characteristics
of their use which may make them more disruptive and polluting than conventional watercraft.
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They cite the higher noise levels, faster speeds, erratic movements, the PWC’s ability to enter
shallower water, and their tendency to operate in groups as reasons why PWC impact wildlife to
a greater degree than conventional motorboats.
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CITY OF HOMER
HOMER, ALASKA
RESOLUTION 19-091(A)

Lord

A RESOLUTION OF THE CITY COUNCIL OF HOMER, ALASKA
REQUESTING THE ALASKA DEPARTMENT OF FISH & GAME
EXTEND THE COMMENT PERIOD FOR PROPOSED RULE CHANGE
TO THE KACHEMAK BAY CRITICAL HABITAT AREA MANAGEMENT
PLAN REVISION 5AAC95.310 OF ALASKA ADMINISTRATIVE CODE
DEALING WITH THE PROHIBITION OF PERSONAL WATERCRAFT
USE IN THE FOX RIVER FLATS AND KACHEMAK BAY CRITICAL
HABITAT AREAS TO 90 DAYS; AND THAT THEY PROVIDE
INFORMATION SUPPORTING THE CHANGE AND WHY IT’S NOT
BEING CONSIDERED AS PART OF THE ONGOING REVISION
PROCESS FOR THE KACHEMAK BAY CRITICAL HABITAT AREA
MANAGEMENT PLAN.
WHEREAS, The natural beauty and rich productivity of Kachemak Bay led the Alaska
Legislature to designate Kachemak Bay one of the state’s first Critical Habitat Areas in 1974;
and
WHEREAS, The declared purpose of the Kachemak Bay Critical Habitat Area is “to
protect and preserve habitat areas especially crucial to the perpetuation of fish and wildlife,
and to restrict all other uses not compatible with that primary purpose”; and
WHEREAS, Kachemak Bay provides important recreational and economic
opportunities for local residents, and attracts tens of thousands of visitors each year who
support a broad range of local businesses and jobs; and
WHEREAS, The Alaska Department of Fish & Game (ADFG) recently opened a thirty (30)
day public notice period to change rules regulation 5AAC95.310 of the Alaska
Administrative Code dealing with the prohibition of personal watercraft use in the Fox
River Flats and Kachemak Bay Critical Habitat areas, adopted to protect the Kachemak Bay
Critical Habitat Area; and
WHEREAS, These rules have been in place since 2001, when a strong majority of local
residents supported their enactment, and these rules are supported by ADFG staff; and
WHEREAS, ADFG staff have indicated the Governor’s Office has already decided to
adopt the rule change, despite the fact local residents have not had the opportunity to submit
comments or voice their opinions; and
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WHEREAS, ADFG adopted the current Kachemak Bay Critical Habitat Area Management
Plan in 1993, and has been working with stakeholders, including City of Homer staff, to revise
it over the past several years; and
WHEREAS, City of Homer staff have attended at least twenty (20) meetings and spent
significant time and resources over the past three years on the Kachemak Bay Critical Habitat
Area Management Plan revision process; and
WHEREAS, Rule changes affecting the Kachemak Bay Critical Habitat Area should be
included in the management plan revision process; and
WHEREAS, The State of Alaska has provided no explanation or rationale for the
proposed rule change.
`
NOW, THEREFORE, BE IT RESOLVED that the City of Homer does hereby request the
Alaska Department of Fish & Game to:
•

•
•

Provide scientific and technical information supporting its proposed rule change in a
timely manner so the City of Homer and local residents can better-understand and
comment on the issues presented;
Extend the comment period to ninety (90) days to allow local residents sufficient time
to comment meaningfully on the proposed rule change; and
Provide an explanation why this rule change should not be considered as part of the
ongoing revision process for the Kachemak Bay Critical Habitat Area Management Plan.
PASSED AND ADOPTED by the Homer City Council this 16th day of December, 2019.
CITY OF HOMER
KEN CASTNER, MAYOR

ATTEST:
________________________________
MELISSA JACOBSEN, MMC, CITY CLERK
Fiscal note: N/A
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Rodríguez de Francia 869,
Asunción, Paraguay
+595 972 911424
whsrn.org

Rick Green
Alaska Department of Fish and Game
333 Raspberry Rd
Anchorage, AK 99518-1565
January 20, 2020

Ref: Alaska Department of Fish and Game proposed repeal of 5 AAC 95.310

Dear Mr. Green,
On behalf of the Executive Office of the Western Hemisphere Shorebird Reserve Network (WHSRN), I
would like to submit the following comments regarding the Alaska Department of Fish and Game
(ADF&G)’s proposed repeal of 5 AAC 95.310, which prohibits the use of personal watercraft (jet skis) in
the Fox River Flats and Kachemak Bay Critical Habitat Areas (CHA). We would like to ask that you
reconsider the proposed change in personal watercraft use in these Critical Habitat Areas.
WHSRN is a site-based shorebird conservation initiative launched in 1985 whose mission is to
conserve shorebirds and their habitats through a network of key sites across the Americas. The
network is comprised of hundreds of partners working at 106 sites in 17 countries to conserve and
manage over 38.2 million acres of critical habitats for shorebirds. Kachemak Bay and Fox River Flats
Critical Habitat Area are documented as an essential migratory stopover site for shorebirds using the
Pacific Americas Flyway and are included in the Kachemak Bay WHSRN Site of International
Importance (https://whsrn.org/whsrn_sites/kachemak-bay).
The Kachemak Bay WHSRN site was designated for hosting over 100,000 shorebirds. It is especially
important for Western Sandpiper, Dunlin, dowitchers, Red-necked Phalarope and Surfbird, providing
feeding and resting areas in which they are free from human disturbance. Without undisturbed areas,
these species may be unable to complete their migrations, or arrive on the breeding grounds
malnourished and unable to successfully produce young, a devastating consequence for already
declining populations.
In 1974, the Alaska Legislature recognized the importance of this area and created the Kachemak Bay
Critical Habitat Area “to protect and preserve habitat areas especially crucial to the perpetuation of fish
and wildlife, and to restrict all other uses not compatible with that primary purpose.” In 2001, ADF&G
underwent a public information gathering process and with the support from thousands of local and
statewide citizens, it banned by regulation jet skis in the Critical Habitat Area. In 2017, ADF&G
conducted a review of the scientific literature surround personal watercraft (jet skis) risks and impacts,
and again supported the ban on personal watercraft in the Kachemak Bay Critical Habitat Area.
Jet skis are highly maneuverable, very fast, and are very different to skiffs and boats. Jet skis users
tend to congregate in small areas and shallow waters, the same habitat that shorebirds rely on, creating

The WHSRN Executive Office is housed within Manomet’s Shorebird Recovery Program.

disturbance in the same place over an extended period of time. Opening these Critical Habitat Areas to
the use of jet skis and other personal watercraft could create a major disturbance to shorebirds,
flushing them from resting sites and feeding sites alike and causing them to spend critical energy
resources in flight instead of feeding for the next leg of their journey.
Shorebirds as a group are showing the most dramatic declines of any group of birds. They are
increasingly under threat from human disturbance, habitat loss and degradation, overharvesting,
increasing predation, and climate change. Repealing the 5 AAC 95.310 could contribute to these
challenges by increasing disturbance from jet skis. The impacts will be felt in the Kachemak Bay
WHSRN Site, but they will also be felt across the Americas where many sites receive cultural and
economic benefits from a diverse ecosystem that includes the same shorebirds that stopover in Alaska.
Many countries, including the United States, have made significant investments in habitat restoration,
management, and protection to ensure that they are providing the best habitat for these shared
species.
Protecting the habitat at Kachemak Bay WHSRN site is critical for shorebirds both locally and
throughout the hemisphere. On behalf of the WHSRN Executive Office, we encourage you to
reconsider the repeal of 5 AAC 95.310 in order to safeguard this unique area for migratory shorebirds
and other wildlife that depend on safe access to the resources that Kachemak Bay provides.
Sincerely,

Rob P. Clay, Ph.D
Director, WHSRN Executive Office

The WHSRN Executive Office is housed within Manomet’s Shorebird Recovery Program.

