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HARBOR PORPOI SE (Phocoena phocoena): Washington I nland Water s Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the eastern North Pacific Ocean, the harbor porpoise
ranges from Point Barrow, along the Alaskan coast, and down the %
west coast of North America to Point Conception, California E

(Gaskin 1984). Harbor porpoise primarily frequent coastal
waters. Harbor porpoise are known to occur year-round in the
inland trans-boundary area of Washington and British Columbia,
Canada (Oshorne et al. 1988), and along the Oregon/Washington
coast (Barlow 1988, Barlow et al. 1988, Green et a. 1992).
Aerial survey datafrom coastal Oregon and Washington, collected
during all seasons, suggests that harbor porpoise distribution
varies by depth (Green et al. 1992). Although distinct seasonal

changes in abundance along the west coast have been noted, and OR/WA
attributed to possible shifts in distribution to deeper offshore Coast
waters during late winter (Dohl et al. 1983, Barlow 1988), harbor stock

porpoise have a so been conspicuously absent in offshoreareasin
late November (B. Taylor, pers. comm.) leaving a gap in the
current understanding of their movements.

Stock discreteness in the eastern North Pecific was
analyzed using mitochondrial DNA from samples collected along
the west coast (Rosel 1992) and is summarized in Osmek et al.
(1994). Two distinct mtDNA groupings or clades exist. One eeseeddeed Cape Blanco
cladeispresentin California, Washington, British Columbia, and Northern CA/
Alaska (no sampleswere available from Oregon), while the other Southern OR
isfound only in Californiaand Washington. Although these two stock i\
clades are not geographically distinct by latitude, the results may
indicate a low mixing rate for harbor porpoise along the west
coast of North America. Investigation of pollutant loadsin harbor
porpoise ranging from California to the Canadian border also
suggestsrestricted harbor porpoi semovements (Calambokidisand
Barlow 1991). Further genetic testing of the same datamentioned
above, along with additional samples, found significant genetic differences for four of the six pair-wise comparisons
between the four areasinvestigated: California, Washington, British Columbia, and Alaska (Rosel et al. 1995). These
results demonstrate that harbor porpoise along thewest coast of North Americaare not panmictic or migratory, and that
movement is sufficiently restricted to evolve genetic differences. Thisis consistent with low movement suggested by
genetic analysis of harbor porpoise specimens from the North Atlantic, where numerous stocks have been delineated
with clina differences over areas as small as the waters surrounding the British Isles.

Using the 1990-1991 aerial survey data of Calambokidis et al. (1993) for water depths < 50 fathoms, Osmek
et al. (1996) found significant differences in harbor porpoise mean densities (z=5.9, p<0.01) between the waters of
coastal Oregon/Washington and i nland Washington/southern Briti sh Columbia, Canadal(i.e., Strait of Juan de Fuca/San
Juan Islands). Although differences in density exist between coastal Oregon/Washington and inland Washington, a
specific stock boundary linecannot beidentified based uponbiological or genetic differences. However, because harbor
porpoise movements and rates of intermixing within the northeast Pacific are restricted, there has been a significant
decline in harbor porpoise sightings within southern Puget Sound since the 1940s and, following a risk averse
management strategy, two stocks are recogni zed: the Oregon/Washington Coast stock (between Cape Blanco, OR, and
Cape Flattery, WA) and the Washington Inland Waters stock (in waters east of Cape Flattery) (see Fig. 1). Recent
genetic evidence suggests that the population of eastern North Pacific harbor porpoise is more finely structured than
iscurrently recognized (Chiverset a. 2002). All relevant data (e.g., genetic samples, contaminant studies, and satellite
tagging) will be reviewed to determine whether to adjust the stock boundaries for harbor porpoise in Oregon and

Figure 1. Approximate distribution of harbor
porpoise in the U.S. Pacific Northwest (shaded
area). Stock boundaries separating the stocksare
shown.
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Washington waters.

In their assessment of California harbor porpoise, Barlow and Hanan (1995) recommended two stocks be
recognized in California, with the stock boundary at the Russian River. Based on recent genetic findings (Chivers et
al. 2002), Californiacoast stockswerere-eval uated and significant genetic differenceswerefound among four identified
sampling sites. Revised stock boundaries based on these genetic dataand density discontinuitiesidentified from aerial
surveysresultedinsix California/Oregon/Washington stockswhere previoudly therehad beenfour (Carrettaet al. 2001):
1) the Washington Inland Waters stock, 2) the Oregon/Washington Coast stock, 3) the Northern California/Southern
Oregon stock, 4) the San Francisco-Russian River stock, 5) the Monterey Bay stock, and 6) the Morro Bay stock. This
report considersonly the Washington I nland Watersstock. Stock assessment reportsfor the Oregon/Washington Coast,
Northern California/Southern Oregon, San Francisco-Russian River, Monterey Bay, and Morro Bay harbor porpoise
stocks appear in this volume. Three harbor porpoise stocks are also recognized in the inland and coastal waters of
Alaska, including the Southeast Alaska, Gulf of Alaska, and Bering Seastocks. Thethree Alaskaharbor porpoisestocks
are reported separately in the Stock Assessment Reports for the Alaska Region. The harbor porpoise occurring in
British Columbia have not been included in any stock assessment report from either the Alaska Region or Pacific
Northwest (Oregon/Washington).

POPULATION SIZE

Aerial surveys of the inside waters of Washington and southern British Columbia were conducted during
August of 1996 (Calambokidiset al. 1997). These aerial surveysincluded the Strait of Juan de Fuca, San Juan Islands,
Gulf Idands, and Strait of Georgia, which includeswatersinhabited by harbor porpoise from British Columbia, aswell
as the Washington Inland Waters stock. A total of 2,117 km of survey effort was completed within U.S. waters,
resulting in an uncorrected abundance of 1,025 (CV=0.151) harbor porpoise in the inside waters of Washington
(Calambokidis et al. 1997, Laake et al. 1997a). When corrected for availability and perception bias, using a correction
factor of 3.42 (1/g(0); g(0)=0.292, CV=0.366), the estimated abundance for the Washington Inland Waters stock of
harbor porpoiseis 3,509 (CV=0.396) animals (Laake et al. 19973, 1997b).

Minimum Population Estimate

Theminimum popul ation estimate (N,,,) for thisstock iscal culated using Equation 1 fromthe PBR Guidelines
(Wade and Angliss 1997): N,y = N/exp(0.842*[In(1+[CV(N)]?]"). Using the population estimate (N) of 3,509 and
its associated CV(N) of 0.396, N,y for the Washington Inland Waters stock of harbor porpoise is 2,545.

Current Population Trend

There are no reliable data on long-term population trends of harbor porpoise for most waters of Oregon,
Washington, or British Columbia. For comparability to the 1996 survey, are-analysis of the 1991 aerial survey data
was conducted (Calambokidis et al. 1997). The abundance of harbor porpoise in the Washington Inland Waters stock
in 1996 was not significantly different than in 1991 (Laake et a. 1997a).

A different situation existsin southern Puget Sound where harbor porpoises are now rarely observed, asharp
contrast to 1942 when they were considered common in those waters (Scheffer and Slipp 1948). Although quantitative
datafor thisareaarelacking, marinemammal survey effort (Everitt et a. 1980), stranding records since the early 1970s
(Osmek et al. 1995), and the results of harbor porpoise surveys of 1991 (Calambokidis et al. 1992) and 1994 (Osmek
et a. 1995) indicate that harbor porpoise abundance has declined in southern Puget Sound. In 1994 atotal of 769 km
of vessel survey effort and 492 km of aerial survey effort conducted during favorable sighting conditions produced no
sightings of harbor porpoise in southern Puget Sound. Reasons for the apparent decline are unknown, but it may be
related to fishery interactions, pollutants, vessel traffic, or other activities that may affect harbor porpoise occurrence
and distribution in this area (Osmek et a. 1995). Research to identify trends in harbor porpoise abundance is aso
needed for the other areas within inland Washington waters.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rateisnot currently availablefor harbor porpoise. Hence,
until additional data become available, it is recommended that the cetacean maximum theoretical net productivity rate
(Ruax) of 4% (Wade and Angliss 1997) be employed for the Washington Inland Waters harbor porpoise stock.
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POTENTIAL BIOLOGICAL REMOVAL
Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (2,545)
times one-half the default maximum net growth rate for cetaceans (2 of 4%) timesarecovery factor of 0.40 (for astock

of unknown status with amortality rate CV 2 0.80, Wade and Angliss 1997), resulting in aPBR of 20 harbor porpoise
per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
FisheriesInformation

NM FS observers monitored the northern Washington marine set gillnet fishery during 1994-1998 and in 2000;
there was no observer coverage in 1999 (Gearin et al. 1994, 2000; P. Gearin, unpubl. data). For the entire areafished
(coastal + inland waters), observer coverage ranged from approximately 33 to 98% during observed years. Fishing
effort is conducted within the range of both harbor porpoise stocks (Oregon/Washington Coast and Washington Inland
Waters stocks) occurring in Washington State waters. For the purposes of this stock assessment report, the animals
taken in theinland portion of the fishery are assumed to have bel onged to the Washington Inland Waters stock and the
animalstakeninthe coastal portion of thefishery are assumed to have bel onged to the Oregon/Washington Coast stock.
Some movement of harbor porpoise between Washington's coastal and inland waters is likely, but it is currently not
possible to quantify the extent of such movements. Accordingly, Table 1 includes data only from that portion of the
northern Washington marine set gillnet fishery occurring within therange of the Washington Inland Watersstock (those
waters east of Cape Flattery), where observer coverage ranged from 6 to 80% between 1994 and 2000. From 1990 to
1993, fishing effort ranged from 215-469 net days per year (1 net day equals a 100-fathom length net set for 24 hours)
in theinland portion of thefishery. Fishing effort decreased in subsequent years, ranging from 4-39 net days per year
in 1994-2000, except in 1996 when effort equaled 99 net days. In 1994, the observer program was delayed becausethe
biological opinion on the fishery, relating to takes of marbled murrelets under the ESA, was not compl eted by thetime
the fishery began. One vessel fished in the inland fishery in 1994 and 39% of the sets were observed. There was no
observer program in 1999, however, the total fishing effort was only 4 net days (in inland waters) and no marine
mammal takes were reported. Data from 1994-2000 are included in Table 1, although the mean estimated annual
mortality iscal culated using the most recent 5 yearsof available data. No mortalitieswere observedintheinland portion
of the fishery between 1994 and 2000. The mean estimated mortality for thisfishery is zero harbor porpoise per year
from this stock.

In 1993, as apilot for future observer programs, NMFS in conjunction with the Washington Department of
Fishand Wildlife(WDFW) monitored all non-treaty componentsof the Washington Puget Sound Region salmon gillnet
fishery (Pierce et a. 1994). Observer coverage was 1.3% overall, ranging from 0.9% to 7.3% for the various
components of the fishery. No harbor porpoise mortalities were reported (Table 1). Pierce et al. (1994) cautioned
against extrapol ating these mortalitiesto the entire Puget Sound fishery dueto thelow observer coverage and potential
biasesinherentinthedata. Thearea7/7A sockeye landings represented the mgjority of the non-treaty salmon landings
in 1993, approximately 67%. Results of this pilot study were used to design the 1994 observer programs discussed
below.

In 1994, NMFSin conjunctionwith WDFW conducted an observer program during the Puget Sound non-treaty
chum salmon gillnet fishery (areas 10/11 and 12/12B). A total of 230 sets were observed during 54 boat trips,
representing approximately 11% observer coverage of the 500 fishing boat trips comprising the total effort in this
fishery, as estimated from fish ticket landings (Erstad et a. 1996). No harbor porpoise were reported within 200 m of
observed gillnets. The Puget Sound treaty chum salmon gillnet fishery in Hood Canal (areas 12, 12B, and 12C) and
the Puget Sound treaty sockeye/chum gillnet fishery in the Strait of Juan de Fuca (areas 4B, 5, and 6C) were also
monitored in 1994 (NWIFC 1995). No harbor porpoise mortalities were reported in the observer programs covering
these treaty salmon gillnet fisheries, where observer coverage was estimated at 2.2% (based on % of total catch
observed) and approximately 7.5% (based on % of observed tripsto total landings), respectively.

Alsoin 1994, NMFS in conjunction with WDFW and the Tribes conducted an observer program to examine
seabird and marine mammal interactions with the Puget Sound treaty and non-treaty sockeye salmon gillnet fishery
(areas 7 and 7A). During thisfishery, observersmonitored 2,205 sets, representing approximately 7% of the estimated
33,086 sets occurring in thefishery (Pierce et al. 1996). There was one observed harbor porpoise mortality (one other
was entangled and rel eased alive with no indication that it wasinjured), resulting in amortality rate of 0.00045 harbor
porpoise per set, which extrapolatesto 15 mortalities (CV=1.0) for the entire fishery.
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In 1996, Washington Sea Grant Program conducted a test fishery in the non-treaty sockeye salmon gillnet
fishery (area 7) to compare entanglement rates of seabirds and marine mammals and catch rates of salmon using three
experimental gears and acontrol (monofilament mesh net). The experimental netsincorporated highly visiblemeshin
the upper quarter (50 mesh gear) or upper eighth (20 mesh gear) of the net or had low-frequency sound emittersattached
to the corkline (Mélvin et a. 1997). In 642 sets during 17 vessd trips, 2 harbor porpoise were killed in the 50 mesh
gear.

Combiningtheestimatesfrom the 1994 observer programs (15) with the northern Washington marineset gillnet
fishery (0) results in an estimated mean mortality rate in observed fisheries of 15 harbor porpoise per year from this
stock. It should be noted that the 1994 observer programs did not sample all segments of the entire Washington Puget
Sound Region salmon set/drift gillnet fishery and, further, the extrapolation of total kill did not include effort for the
unobserved segments of thisfishery. Therefore, 15isan underestimate of the harbor porpoise mortality duetotheentire
fishery. Although the percentage of the overall Washington Puget Sound Region salmon set/drift gillnet fishery effort
that was observed in 1994 was not quantified, the observer programs covered those segments of the fishery which had
the highest salmon catches, the majority of vessel participation, and the highest likelihood of interaction with harbor
porpoise (J. Scordino, pers. comm.). Since the Washington Inland Waters stock of harbor porpoise occurs primarily
in the Strait of Juan de Fuca and the San Juan Islands, it is unlikely that many harbor porpoise are taken in other areas
of the Washington Puget Sound Region salmon gillnet fishery (i.e., Hood Canal and southern Puget Sound). Harbor
porpoise takes in the Washington Puget Sound Region salmon drift gillnet fishery are unlikely to have increased since
thefishery waslast observed in 1994, dueto reductionsin the number of participating vesselsand availablefishing time
(seedetailsin Appendix 1). Fishing effort and catch have declined throughout all salmon fisheriesin the region due
to management efforts to recover ESA-listed salmonids.

Tablel. Summary of incidental mortality of harbor porpoise (Washington Inland Waters stock) dueto commercia and
tribal fisheriesand calculation of the mean annual mortality rate; n/aindicatesthat data are not available. Mean annual
takes are based on 1996-2000 data unless noted otherwise.

Per cent Mean annual
Data observer Observed Estimated takes (CV in
Fishery name Years type coverage mortality mortality par entheses)
Northern WA marine set gillnet 94 obs data 39% 0 0 ot
(tribal fishery: inland waters) 95 24% 0 0
96 6% 0 0
97 80% 0 0
98 40% 0 0
99 0% n/a n/a
00 58% 0 0
WA Puget Sound Region salmon - - - -
set/drift gillnet (observer
programs listed below covered
segments of this fishery):
Puget Sound non-treaty salmon 93 obs data 1.3% 0 0 see text
gillnet (all areas and species)
Puget Sound non-treaty chum 94 obs data 11% 0 0 0
salmon gillnet (areas 10/11 and
12/12B)
Puget Sound treaty chum 94 obs data 2.2% 0 0 0
salmon gillnet (areas 12, 12B,
and 12C)
Puget Sound treaty chum and 94 obs data 7.5% 0 0 0
sockeye salmon gillnet (areas
4B, 5, and 6C)
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Per cent Mean annual
Data observer Observed Estimated takes (CV in
Fishery name Years type coverage mortality mortality par entheses)
Puget Sound treaty and non- 94 obs data 7% 1 15 15 (1.0)
treaty sockeye salmon gillnet
(areas 7 and 7A)
Reported
mortalities
WA Puget Sound Region salmon 94-00 salf n/a n/a, n/a, n/a, n/a, n/a see text
set/drift gillnet reports n/a, n/a, nfa
Unknown Puget Sound fishery 96-00 strand 0,0,0,0,1 3 0.2
data '
Minimum total annual takes 3 152 (10)

1995-98 and 2000 mortality estimates are included in the average.

An additional source of information on the number of harbor porpoise killed or injured incidental to
commercid fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1994 and 2000, there were no fishery self-reports of any harbor porpoise mortalities from
the Washington Puget Sound Region salmon set/drift gillnet fishery (Table 1). Unlikethe 1994 observer program data,
the self-reported fisheriesdatacover the entirefishery. However, becauselogbook records (fisher self-reportsrequired
during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates
of harbor porpoise mortality. Logbook data are available for part of 1989-1994, after which incidental mortality
reporting requirementsweremodified. Under the new system, logbooksare no longer required; instead, fishers provide
self-reports. Data for the 1994-1995 phase-in period is fragmentary. After 1995, the level of reporting dropped
dramatically, such that the records are considered incomplete and estimates of mortality based on them represent
minimums (see Appendix 7 in Angliss et al. 2001 for details).

Strandings of harbor porpoise wrapped in fishing gear or with injuries caused by interactions with gear area
final source of fishery-related mortality information. One fishery-related stranding of a harbor porpoise occurred in
2000. Asthe stranding could not be attributed to a particular fishery, it has been included in Table 1 as occurring in
anunknown Puget Soundfishery. Fishery-related strandingsduring 1996-2000 resulted in an estimated annual mortality
of 0.2 harbor porpoise from this stock. This estimate is considered a minimum because not all stranded animals are
found, reported, or examined for cause of death (via necropsy by trained personnel).

There are few data concerning the mortality of marine mammals incidental to commercial gillnet fisheriesin
Canadian waters, which have not been monitored but are known to have taken harbor porpoise in the past (Barlow et
al. 1994, Stacey et a. 1997). Asaresult, the number of harbor porpoise from this stock currently taken in the waters
of southern British Columbiais not known.

The minimum estimated fishery mortality and serious injury for this stock is 15.2 harbor porpoise per year,
based on observer program data (15) and stranding data (0.2).

Other Mortality

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region, no human-caused harbor porpoise mortalities or serious injuries were reported from non-fisheries sourcesin
1996-2000.

STATUSOF STOCK

Harbor porpoisearenot listed as* depleted” under the MMPA or listed as* threatened” or “ endangered” under
the Endangered Species Act. Based on currently available data, thelevel of human-caused mortality and seriousinjury
(15.2) is not known to exceed the PBR (20). Therefore, the Washington Inland Waters harbor porpoise stock is not
classified as“ strategic.” The minimum total fishery mortality and seriousinjury for this stock (15.2) exceeds 10% of
the calculated PBR (2.0) and, therefore, cannot be considered to be insignificant and approaching zero mortality and
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seriousinjury rate. The status of this stock relative to its Optimum Sustainable Population (OSP) level and population
trends is unknown, although harbor porpoise sightings in southern Puget Sound have declined since the 1940s.

Although this stock isnot recognized as* strategic” at thistime, thereis causefor concern dueto thefollowing
issues: 1) theestimated takelevel iscloseto exceeding the PBR, 2) the extent to which harbor porpoisefrom U.S. waters
frequent the waters of British Columbia, and are therefore subject to fishery-related mortality, is unknown, and 3) the
mortality rate is based on observer data from a subset of the Washington Puget Sound Region salmon set/drift gillnet
fishery. However, fishing effort has decreased in recent yearsand preliminary analysis of datafrom vessel (1999, 2002)
and aeria (2002) surveys does not indicate that any major decline in abundance or contraction in range has occurred
since 1996.
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