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HARBOR PORPOISE (Phocoena phocoena): Gulf of Alaska Stock

NOTE —September 2024: In areas outside of Alaska, studies of harbor porpoise distribution have indicated
that stock structure is likely more fine-scaled than is reflected in the Alaska harbor porpoise stock assessment
reports. No data are available to define stock structure for harbor porpoise on a finer scale in Alaska within
the Gulf of Alaska and Bering Sea regions. However, based on comparisons with other regions, it is likely that
several regional and sub-regional populations exist. Should new information on harbor porpoise stocks become
available, the Alaska harbor porpoise stock assessment reports will be updated.

STOCK DEFINITION AND GEOGRAPHIC RANGE
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Figure 1. Approximate distribution of harbor porpoise in Alaska waters. The U.S. Exclusive Economic Zone is
delineated by a black line.

In the eastern North Pacific Ocean, harbor porpoise range from the western Beaufort Sea, along the Alaska
coast, and down the west coast of North America to Point Conception, California (Gaskin 1984, Christman and Aerts
2015, Brower et al. 2023, Clarke et al. 2023). In Alaska, harbor porpoise primarily occur in the coastal waters, bays,
sounds, and inlets (Dahlheim et al. 2000, 2009, 2015; Hobbs and Waite 2010; Castellote et al. 2015, 2022; Shelden et
al. 2014; Clarke et al. 2023), typically occurring in waters less than 100 m deep; however, occasionally they occur in
deeper waters (Hobbs and Waite 2010).

Population structure of harbor porpoise in the eastern North Pacific has been explored using multiple
approaches and expanding datasets over the past 20 years. Early investigations of pollutant loads in harbor porpoise
ranging from California to the Canadian border suggest restricted harbor porpoise movements (Calambokidis and
Barlow 1991); these results are reinforced by a similar study in the northwest Atlantic (Westgate and Tolley 1999).
Along the west coast of the United States and Canada, genetic studies based on mitochondrial DNA (mtDNA) markers
provided important support for delineating demographically independent populations that are managed as separate
stocks (Chivers et al. 2002). Genetic structure was evaluated using mitochondrial DNA (mtDNA) from samples
collected along the west coast, including one sample from Alaska (Rosel 1992). Two distinct mtDNA groups or clades
were found. One clade is present in California, Washington, British Columbia, and the single sample from Alaska (no
samples were available from Oregon), while the other is found only in California and Washington. Further genetic
testing of the same samples mentioned above, along with additional samples including eight more from Alaska,
revealed genetic differences between some of the four areas investigated, California, Washington, British Columbia,
and Alaska (Rosel et al. 1995). Although inference was still limited by small sample sizes from British Columbia and
Alaska, the results indicated that harbor porpoise along the west coast of North America are not panmictic and that
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movement is sufficiently restricted to result in genetic differences among regions (Rosel et al. 1995). This is consistent
with restricted movements and genetic structure demonstrated for North Atlantic harbor porpoise (Walton 1997; Rosel
et al. 1999; Fontaine et al. 2007, 2017; Fontaine 2016; Lah et al. 2016). Using both nuclear and mtDNA markers,
Morin et al. (2021) and Crossman et al. (2014) confirmed the overall pattern of strong isolation-by-distance and
revealed significant genetic differentiation of harbor porpoise in the Strait of Georgia, B.C. from nearby inland waters
in Washington State. Morin et al. (2021) further described geographic patterns of genetic differentiation indicative of
current or historic barriers to gene flow due to oceanographic or biogeographic variables. In Alaska waters, a genetic
analysis of small-scale population structure included 30 samples from Alaska, 16 of which were from the Copper
River Delta, 5 from Utgiagvik, 5 from Southeast Alaska, and 1 sample each from St. Paul, Adak, Kodiak, and Kenai
(Chivers et al. 2002). Due to limited sample sizes, no conclusions could be drawn about the genetic structure of harbor
porpoise within Alaska and, accordingly, harbor porpoise stock structure in Alaska was defined by geographic areas.
A more recent analysis (Parsons et al. 2024) of population genetic structure specifically targeting Alaska waters
included >150 harbor porpoise tissue samples as well as environmental DNA (eDNA) samples, leveraged both nuclear
single nucleotide polymorphisms (SNPs) and mtDNA data to characterize population genetic structure. The study
documented significant genetic differentiation among harbor porpoises at a regional level throughout Alaska waters.
Despite weak signals of genetic structure based on nuclear SNP markers, patterns of genetic relatedness and mtDNA
differentiation indicated limited dispersal and significant genetic structure.

Based on existing data for coastal harbor porpoise in the northeast Pacific, from a management standpoint it
is prudent to assume that regional populations exist and that they should be managed independently (Rosel et al. 1995,
Taylor et al. 1996). Within the Southeast Alaska stock, NMFS identified two demographically independent
populations (DIPs) and one “unit” (i.e., a group of harbor porpoise that likely contains multiple DIPs, but for which
current data and analyses are insufficient to delineate) based on evaluation of genetic data generated from tissue and
eDNA samples (Parsons et al. 2018), density discontinuities, and trends in abundance (Zerbini et al. 2022a,b). NMFS
then designated these three populations as separate MMPA stocks within the formerly designated Southeast Alaska
stock. Overall, five harbor porpoise stocks have been designated in Alaska: 1) the Northern Southeast Alaska Inland
Waters stock, which includes Cross Sound, Glacier Bay, Icy Strait, Chatham Strait, Frederick Sound, Stephens
Passage, Lynn Canal, and adjacent inlets; 2) the Southern Southeast Alaska Inland Waters stock, which encompasses
Sumner Strait, including areas around Wrangell and Zarembo Islands, Clarence Strait, and adjacent inlets and channels
within the inland waters of Southeast Alaska north-northeast of Dixon Entrance; 3) the Yakutat/Southeast Alaska
Offshore Waters stock, which includes offshore habitats in the Gulf of Alaska west of the Southeast Alaska inland
waters and the areas around Yakutat Bay; 4) the Gulf of Alaska stock, which occurs from Cape Suckling to Unimak
Pass (Fig. 1); and 5) the Bering Sea stock, which occurs throughout the Aleutian Islands and all waters north of Unimak
Pass, and including the Chukchi and Beaufort seas. Data are not available to assess the validity of the Gulf of Alaska
and Bering Sea stock designations, nor to assess the potential for population substructure.

POPULATION SIZE

In June and July of 1998 and 1999, an aerial survey covered the waters of the western Gulf of Alaska from
Cape Suckling to Unimak Island, offshore to the 1,000-fathom depth contour. The 1998 survey resulted in an
abundance estimate for the Gulf of Alaska harbor porpoise stock of 10,489 porpoise (coefficient of variation (CV) =
0.12; Hobbs and Waite 2010), which includes a correction factor (1.372; CV = 0.07) for perception bias. Hobbs and
Waite (2010) also applied the Laake et al. (1997) availability bias correction factor to the 1998 estimate, resulting in
a corrected abundance of 31,046 porpoise (10,489 x 2.96 = 31,046; CV = 0.21) for the Gulf of Alaska stock.

Minimum Population Estimate

The minimum population estimate (Nmin) for this stock is calculated using Equation 1 from the potential
biological removal (PBR) guidelines (NMFS 2016): Nmin = N/exp(0.842x[In(1+[CV(N)]?)]%). If we use the
population estimate (N) of 31,046 in 1998 and its associated CV of 0.21, the Nmiy for the Gulf of Alaska stock of
harbor porpoise would be 26,064. However, Nwin is considered unknown for this stock because the survey data are
now 25 years old and there is no reliable basis for projecting the Nyn forward to account for potential changes in
abundance that may have occurred since then.

Current Population Trend

There is no reliable information on trends in abundance for the Gulf of Alaska stock of harbor porpoise
because no recent surveys have been conducted.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate (Rmax) is not available for the Gulf of Alaska stock
of harbor porpoise. Until additional data become available, the cetacean maximum theoretical net productivity rate of
4% will be used (NMFS 2023a).

POTENTIAL BIOLOGICAL REMOVAL

PBR is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = Nyin X 0.5Rmax x Fr. The recovery factor (Fg) for this stock is 0.5,
the value for cetacean stocks with unknown population status (NMFS 2023a). However, because Nwn for this stock
is unknown, the PBR is considered undetermined.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Brower et al. (2024) compiled information for each human-caused mortality and injury reported for NMFS-
managed Alaska marine mammals between 2018 and 2022 and assessed injury severity in accordance with NMFS’
Guidelines for Distinguishing Serious (SI) from Non-Serious Injury (NSI) of Marine Mammals Pursuant to the Marine
Mammal Protection Act (also called SI Policy; NMFS 2023b); however, generally only the mortality and serious
injury (M/SI) data are included in the Alaska Stock Assessment Reports except for information about NSI that is
necessary for the List of Fisheries (LOF) assessments. The minimum estimated mean annual level of human-caused
M/SI for Gulf of Alaska harbor porpoise between 2018 and 2022 is 72 porpoise, all in U.S. commercial fisheries. This
estimate is considered a minimum because several commercial fisheries overlap with the range of this stock and are
not observed or have not been observed in a long time. The potential threat most likely to result in direct human-
caused M/SI of this stock is entanglement in fishing gear.

Fisheries Information

Information for federally-managed and state-managed U.S. commercial fisheries in Alaska waters is
available in Appendix 3 of the Alaska Stock Assessment Reports (observer coverage) and in the NMFS LOF and the
fact sheets linked to fishery names in the LOF (observer coverage and reported incidental mortality and injury of
marine mammals: https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-protection-
act-list-fisheries, accessed June 2025).

No incidental M/SI of Gulf of Alaska harbor porpoise was observed in U.S. federal commercial fisheries
between 2018 and 2022. Alaska Marine Mammal Observer Program (AMMOP) observers recorded harbor porpoise
mortalities while monitoring the State of Alaska-managed Prince William Sound salmon drift gillnet fishery in 1990
and 1991, the Cook Inlet salmon set and drift gillnet fisheries in 1999 and 2000, and the Kodiak Island set gillnet
fishery in 2002 and 2005 (Table 1; Wynne et al. 1991, 1992; Manly 2006; Manly 2007). Although these observer data
are dated, they are considered the best available data on M/SI levels in these fisheries.

Table 1. Summary of incidental M/SI of Gulf of Alaska harbor porpoise due to state-managed fisheries from 1990
through 2005 and calculation of the mean annual M/SI rate (Wynne et al. 1991, 1992; Manly 2006, 2007). Methods
for calculating percent observer coverage are described in Appendix 3 of the Alaska Stock Assessment Reports.

Percent . Mean

Fisherv nam Year Data tvpe observer Observ_ed Estlmated estimated
Yy hame ears ata typ
coverage mortality mortality annue}l
mortality

Prince William Sound 1990 obs data 4 1 8 20
salmon drift gillnet 1991 5 3 32 (CV =0.60)
Cook Inlet salmon drift 1999 obs data 1.6 0 0 16
gillnet 2000 3.6 1 31 (CV =1.00)
Cook Inlet salmon set 1999 obs data 0.16-1.1 0 0 0
gillnet 2000 0.34-2.7 0 0
Kodiak Island salmon set | 2002 obs data 6.0 2 32 36
gillnet 2005 4.9 2 39 (CV =0.68)
Minimum total estimated annual mortality (Vv 120_44)
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Reports to the NMFS Alaska Region marine mammal stranding network of marine mammals with fishing
gear attached or with injuries caused by interactions with fishing gear, and fishermen self-reports submitted through
the Marine Mammal Authorization Program (MMAP), are other sources of mortality data. Two harbor porpoise
mortalities in the Cook Inlet salmon drift gillnet fishery in 2020 were reported via the MMAP and one harbor porpoise
mortality in the Prince William Sound salmon drift gillnet fishery in 2022 was reported to both the stranding network
and via the MMAP (Brower et al. 2024). These reports confirm ongoing bycatch of harbor porpoise in these fisheries;
however, because we rely on AMMOP data to quantify bycatch in these fisheries, the records are not added to the
total estimate of M/SI for this stock. Additionally, estimates of human-caused M/SI from stranding data and fisherman
self-reports are considered underestimates because not all animals strand or are self-reported by fishermen, nor are all
stranded animals found, reported, or have the cause of death determined.

A complete estimate of the total M/SI incidental to U.S. commercial fisheries is unavailable for this stock
because of the absence of an observer program for all of the salmon and herring fisheries operating within the range
of this stock. Based on observed M/SI in four commercial fisheries (Table 1), the minimum estimated mean annual
M/SI rate incidental to all fisheries between 2018 and 2022 is 72 harbor porpoise from this stock.

Alaska Native Subsistence/Harvest Information

Porpoise in the Gulf of Alaska were hunted historically by Alaska Natives from Kodiak Island and areas
around Cook Inlet, Prince William Sound, and Yakutat Bay (Shelden et al. 2014). The most recent information
indicates low levels of opportunistic subsistence hunting of porpoise by communities in Prince William Sound from
the 1960s through at least the early 2000’s (Stratton and Chisum 1986, Stratton 1990, Fall et al. 1996, Fall and
Utermohle 1999, Fall 2006). Most of the reports do not specify whether the harvested porpoise were harbor porpoise
or Dall’s porpoise, but likely both species were harvested (M. Branson, Alutiiq Pride Marine Institute, Chugach
Regional Resources Commission, pers. comm.)

STATUS OF STOCK

Gulf of Alaska harbor porpoise are not designated as depleted under the Marine Mammal Protection Act or
listed as threatened or endangered under the Endangered Species Act. The Nmiy estimate for this stock is unknown
because the existing estimate is 25 years old, and thus the PBR level is undetermined. Because the PBR is
undetermined and a more complete estimate of the mean annual rate of M/SI incidental to U.S. commercial fisheries
is unavailable, it is unknown whether the mean annual M/SI rate due to U.S. commercial fishing (72 porpoise) can be
considered insignificant and approaching a zero M/SI rate.

NMFS’ Guidelines for Assessing Marine Mammal Stocks specify that when an estimate of Nmn is
unavailable and information on human-caused M/SI is incomplete, NMFS should calculate a “critical Nmin,” or the
value of Nmin that would result in the minimum estimate of human-caused M/SI to exceed PBR (NMFS 2023a). The
“critical Nmin” is calculated as critical Nmiy = (2 X M/SI) / (Rmax x Fr). For the Gulf of Alaska harbor porpoise stock,
the critical Nmin is 7,200 ((2 x 72) / (0.04 x 0.5)). Although Nmin is considered unknown, the Ny estimate that could
be calculated from the available survey estimate is 3.6 times higher than the critical Nmin. Given the age of the
abundance estimate (1998), the high degree of uncertainty in the extent to which the estimate of human-caused M/SI
is an underestimate, and the likelihood that the stock structure is too broadly defined based on what is known about
harbor porpoise population structure elsewhere, this stock continues to be considered strategic. Population trends and
status of this stock relative to its Optimum Sustainable Population are unknown.

There are key uncertainties in the assessment of the Gulf of Alaska stock of harbor porpoise. This stock likely
comprises multiple, smaller demographically independent populations based on analogy with harbor porpoise
populations that have been the focus of specific studies on population structure (e.g., Chivers et al. 2002, 2007; Morin
et al. 2021). The most recent surveys that would be appropriate for calculating an Nwin were 25 years ago. Given that
there is no reliable basis for projecting the Nyin forward to account for potential changes in abundance that may have
occurred since the last survey, Nmin is considered unknown and the PBR level undetermined. Several commercial
fisheries overlap with the range of this stock and are not observed or have not been observed in a long time; thus, the
estimate of commercial fishery M/SI is considered to be a minimum estimate. Estimates of human-caused M/SI from
stranding data and fisherman self-reports are also underestimates because not all animals strand or are self-reported
nor are all stranded animals found, reported, or have the cause of death determined.

OTHER FACTORS THAT MAY BE CAUSING A DECLINE OR IMPEDING RECOVERY

Harbor porpoise are mostly found in nearshore areas, bays, tidal areas, and river mouths (Dahlheim et al.
2000, Hobbs and Waite 2010, Shelden et al. 2014). As a result, harbor porpoise are vulnerable to physical
modifications of nearshore habitats resulting from urban and industrial development (including waste management
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and nonpoint source runoff) and activities such as construction of docks and other over-water structures, filling of
shallow areas, dredging, and noise (Linnenschmidt et al. 2013).

Algal toxins are a growing concern in Alaska marine food webs, in particular the neurotoxins domoic acid
and saxitoxin. While saxitoxin was not detected in harbor porpoise samples collected in Alaska, domoic acid was
found in 40% (2 of 5) of the samples and, notably, in maternal transfer to a fetus (Lefebvre et al. 2016).
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