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PREFACE

Under the 1994 amendments to the Marine Mammal Protection Act (MMPA), the National Marine
Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) are required to publish Stock
Assessment Reports for all stocks of marine mammals within U.S. waters, to review new information every year for
strategic stocks and every three years for non-strategic stocks, and to update the stock assessment reports when
significant new information becomes available.

Pacific region stock assessments include those studied by the Southwest Fisheries Science Center (SWFSC,
La Jolla, CA), the Pacific Islands Fisheries Science Center (PIFSC, Honolulu, HI), the National Marine Mammal
Laboratory (NMML, Seattle, WA), and the Northwest Fisheries Science Center (NWFSC, Seattle, WA).

The 2013 Pacific marine mammal stock assessments include revised reports for 52 Pacific marine mammal
stocks under NMFS jurisdiction, including 13 “strategic” stocks: Hawaiian monk seal, Southern Resident killer
whale, California/Oregon/Washington populations of mesoplodont beaked whales, California/Oregon/Washington
Cuvier’s beaked whale, California/Oregon/Washington humpback whale, Eastern North Pacific blue whale,
California/Oregon/Washington fin whale, Main Hawaiian Islands Insular false killer whale, Hawaii Pelagic false
killer whale, Hawaii sperm whale, Central North Pacific blue whale, Hawaii fin whale, and Hawaii sei whale. New
abundance estimates are available for 25 stocks in the Pacific Islands region and 13 U.S. west coast stocks in the
Southwest Region. Stock Assessments for Alaska region marine mammals are published by the National Marine
Mammal Laboratory (NMML) in a separate report.

Four new cetacean stocks from the Pacific Islands are introduced in this volume, based on new information
about island-associated animals: 1) O’ahu spotted dolphin, 2) 4-Islands Region spotted dolphin, 3) Hawaii
Island spotted dolphin, and, 4) Kohala Resident melon-headed whales. Three new stocks of harbor seals in
Washington inland waters are presented (Hood Canal, Southern Puget Sound, and Washington Inland Waters),
based on recent genetic and pupping phenology data (Huber 2010, 2012). The San Miguel Island stock of northern
fur seal has been renamed the ‘California Northern Fur Seal stock’, to reflect that in addition to San Miguel
Island, this species regularly breeds at the Farallon Islands of California. The ‘Hawaiian’ stocks of Blainville’s
beaked whale and Cuvier’s beaked whale have been renamed ‘Hawaii Pelagic’ stocks to distinguish them from
insular animals around the Main Hawaiian Islands that may warrant separate stock designation in the future.

NMFS updated its serious injury designation and reporting process, which uses guidance from previous
serious injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for
distinguishing serious from non-serious injury (Angliss and DeMaster 1998, Andersen et al. 2008, NOAA 2012).
NMFS defines serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations
for stock assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent
5-year period for which data are available (Carretta et al. 2013).

This is a working document and individual stock assessment reports will be updated as new information on
marine mammal stocks and fisheries becomes available. Background information and guidelines for preparing stock
assessment reports are reviewed in Wade and Angliss (1997). The authors solicit any new information or comments
which would improve future stock assessment reports.

Draft versions of the 2013 stock assessment reports were reviewed by the Pacific Scientific Review Group
at the April 2013 meeting.

These Stock Assessment Reports summarize information from a wide range of original data
sources and an extensive bibliography of all sources is given in each report. We strongly urge users of this
document to refer to and cite original literature sources cited within the stock assessment reports rather than
citing this report or previous Stock Assessment Reports.
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CALIFORNIA SEA LION (Zalophus californianus ): U.S. Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

The California sea lion (Zalophus
californianus) is now considered to be a full
species, separated from the Galapagos sea lion (Z.
wollebaeki) and the extinct Japanese sea lion (Z.
japonicus) (Brunner 2003, Wolf et al. 2007,
Schramm et al. 2009). The breeding areas of the
California sea lion are on islands located in
southern California, western Baja California, and
the Gulf of California (Figure 1). Mitochondrial
DNA analysis of California sea lions identified U.S. Stock
five genetically distinct geographic populations: (Pacific Temperate)
(1) Pacific Temperate, (2) Pacific Subtropical, (3)
Southern Gulf of California, (4) Central Gulf of
California and (5) Northern Gulf of California
(Schramm et al. 2009). In that study, the Pacific
Temperate population included rookeries within
U.S. waters and the Coronados Islands just south PACIFICIOCEAN
of U.S./Mexico border. Animals from the Pacific
Temperate population range north into Canadian
waters, and movement of animals between U.S.
waters and Baja California waters has been
documented, though the distance between the
major U.S. and Baja California rookeries is at least
400 nmi. Males from western Baja California
rookeries may spend most of the year in the 130w 1200w noow
United States.

There are no international agreements
between the U.S., Mexico, and Canada for joint  Figure 1. Geographic range of California sea lions
management of California sea lions, and the  showing stock boundaries and locations of major

number of sea lions at the Coronado Islands is not  rookeries. The U.S. stock also ranges north into Canadian
regularly monitored.  Consequently, this stock  \yaters.

assessment report considers only the U.S. Stock,

i.e. sea lions at rookeries within the U.S. Pup production at the Coronado Islands is minimal (between 12 and 82
pups annually; Lowry and Maravilla-Chavez 2005) and does not represent a significant contribution to the overall
size of the Pacific Temperate population.
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40°0'N
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POPULATION SIZE

The entire population cannot be counted because all age and sex classes are not ashore at the same time. In
lieu of counting all sea lions, pups are counted during the breeding season (because this is the only age class that is
ashore in its entirety), and the number of births is estimated from the pup count. The size of the population is then
estimated from the number of births and the proportion of pups in the population. Censuses are conducted in July
after all pups have been born. To estimate the number of pups born, the pup count for rookeries in southern
California in 2008 (59,774) was adjusted for an estimated 15% pre-census mortality (Boveng 1988; Lowry et al.
1992), giving an estimated 68,740 live births in the population. The fraction of newborn pups in the population
(23.2%) was estimated from a life table derived for the northern fur seal (Callorhinus ursinus) (Boveng 1988, Lowry
et al. 1992) which was modified to account for the growth rate of this California sea lion population (5.4% yr™, see
below). Multiplying the number of pups born by the inverse of this fraction (4.317) results in a population estimate
of 296,750.



Minimum Population Estimate
The minimum population size was determined from counts of all age and sex classes that were ashore at all
the major rookeries and haulout sites in southern and central California during the 2007 breeding season. The
minimum population size of the U.S. stock is 153,337 (NMFS unpubl. data). It includes all California sea lions
counted during the July 2007 census at the Channel Islands in southern California and at haulout sites located
between Point Conception and Point Reyes,
California. An additional unknown number of CALIFORNIA SEA LION PUPS
California sea lions are at sea or hauled out at United States
locations that were not censused.

Current Population Trend

Trends in pup counts from 1975 through
2008 are shown in Figure 2 for four rookeries in |z 400001
southern California and for haulouts in central and |9
northern California. The number of pups at
rookeries not counted were estimated using 20,000 1
multiple regressions derived from counts of two
neighboring rookeries using data from 1975-2000
(Lowry and Maravilla 2005) : (1) 1980 at Santa O1970 19I75 19I80 19Iss 19'90 19I95 20I00 20I05 2010
Barbara Is.; (2) 1978-1980 at San Clemente Is.; and VEAR
(3) 1978 and 1979 at San Nicolas Is. The mean
was used when more than one count was available
for a given rookery. A regression of the natural
logarithm of the pup counts against year indicates
that the counts of pups increased at an annual rate
of 5.4% between 1975 and 2008, when pup counts
for El Nifio years (1983, 1984, 1992, 1993, 1998,
and 2003) were removed from the 1975-2005 time
series. Using 1975-2008 non-El Nifio year data,
the coefficient of variation for this average annual
growth rate (CV=0.04) was computed via bootstrap
sampling of the count data. The 1975- 2008 time series of pup counts shows the effect of four El Nifio events on the
sea lion population (Figure 2). Pup production decreased by 35% in 1983, 27% in 1992, 64% in 1998, and 20% in
2003. After the 1992-93, 1997-98 and 2003 EIl Nifios, pup production rebounded to pre-El Nifio levels within two
years. In contrast, however, the 1983-1984 El Nifio affected adult female survivorship (DeLong et al. 1991), which
prevented an immediate rebound in pup production because there were fewer adult females available in the
population to produce pups (it took five years for pup production to return to the 1982 level). Other characteristics
of El Nifios are higher pup and juvenile mortality rates (DeLong et al. 1991, NMFS unpubl. data) which affect future
recruitment into the adult population for the affected cohorts. The 2002 and 2003 decline can be attributed to (1)
reduced number of reproductive adult females being incorporated into the population as a result of the 1992-93 and
1997-98 El Nifios, (2) domoic acid poisoning (Scholin et al. 2000, Lefebvre et al. 2000), (3) lower survivorship of
pups due to hookworm infestations (Lyons et al. 2001), and (4) the 2003 EI Nifio.

50,000 1 = Counts
4 Counts and estimates

Figure 2. U.S. pup count index for California sea lions
(1975-2005 2008). Trends in pup counts from 1975
through 2008 are shown for four rookeries in southern
California and for haulouts in central and northern
California. Records of pup counts from 1975 to 2008 were
compiled from Lowry and Maravilla (2005) and
unpublished NMFS data.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A standard logistic growth model indicated that the maximum population growth rate (Rya) Was 9.2
percent when pup counts from EI Nifio years (1983, 1984, 1992, 1993, 1998, and 2003) were removed (Figure 3).
However, the apparent growth rate from the population trajectory underestimates the intrinsic growth rate because it
does not consider human-caused mortality that was occurring during the time series. Here we use the default
maximum net productivity rate for pinnipeds (12% per year).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(153,337) times one half the default maximum net growth rate for pinnipeds (%2 of 12%) times a recovery factor of
1.0 (for a stock of unknown status that is growing, Wade and Angliss 1997); resulting in a PBR of 9,200 sea lions
per year.



ANNUAL HUMAN-CAUSED MORTALITY
Historical Depletion

Historic exploitation of California sea lions include harvest for food by native Californians in the Channel
Islands 4,000-5,000 years ago (Stewart et al. 1993) and for oil and hides in the mid-1800s (Scammon 1874). More
recent exploitation of sea lions for pet food, target practice, bounty, trimmings, hides, reduction of fishery
depredation, and sport are reviewed in Helling (1984), Cass (1985), Seagers et al. (1985), and Howorth (1993).
There are few historical records to document the effects of such exploitation on sea lion abundance (Lowry et al.
1992).

Fisheries Information

California sea lions are killed incidentally
in set and drift gillnet fisheries (Hanan et al. 1993;
Barlow et al. 1994; Julian and Beeson, 1998;
Carretta et al. 2005) and trawl fisheries along the
U.S. west coast (Heery et al. 2010). Detailed
information on these fisheries is provided in
Appendix 1. Mortality estimates for the California
set and drift gillnet fisheries and trawl fisheries are
included in Table 1 for the five most recent years
of monitoring (Carretta and Enriquez 2006, 2007,
2009a, 2009b, 2010, Heery et al. 2010). A
controlled experiment during 1996-97
demonstrated that the use of acoustic warning
devices (pingers) reduced sea lion entanglement
rates considerably within the drift gillnet fishery
(Barlow and Cameron 2003). However,
entanglement rates increased again during the 1997
El Nifio and continued during 1998. The reasons
for the increase in entanglement rates are unknown.
However, it has been suggested that sea lions may
have foraged further offshore in response to limited

food supplies near rookeries, which would provide Figure 3. Fit of standard logistic growth curve to

opportunity for increased interactions with the drift  c4jifomia sea lion pup counts, 1975-2008 (excluding EI
gillnet fishery. Because of interannual variability Nifio years).

in entanglement rates, additional years of data will

be required to fully evaluate the effectiveness of

pingers for reducing mortality of this particular species. Historically, the majority of California sea lion gillnet
mortality was in the California halibut and white seabass set gillnet fishery (Julian and Beeson 1998), but this
fishery has undergone regulatory changes that has reduced its range to southern California waters south of Pt.
Arguello and has shifted fishing effort to greater than 3 nmi from the mainland or 1 nmi from the islands. There has
also been a considerable decline in fishing effort in this fishery since the early 1990s (see Figure 3 in Appendix 1).
An observer program for the set gillnet fishery was in place during 2006 and 2007, although the only meaningful
levels of observer coverage occurred in 2007. Annual estimates of bycatch mortality for this fishery are based solely
on 2007 for that reason (Table 1). Logbook and observer data, and fishermen reports indicate that mortality of
California sea lions occurs or has occurred in the past in the following fisheries: (1) California, Oregon, and
Washington salmon troll; (2) Oregon and Washington non-salmon troll; (3) California herring purse-seine; (4)
California anchovy, mackerel, and tuna purse-seine; (5) California squid purse-seine; (6) Washington, Oregon,
California and British Columbia, Canada salmon net pen ; (7) Washington, Oregon, and California groundfish trawl;
(8) Washington, Oregon and California commercial passenger fishing vessels (NMFS 1995, M. Perez pers. comm,
and P. Olesiuk pers. comm.) (9) California small mesh drift gillnet fishery, and (10) California anchovy, mackerel,
and tuna purse-seine.  Not all of these fisheries continue to operate or have current observer programs. Those for
which recent observations or estimates of bycatch mortality exist are summarized in Table 1. Stranding data from
California, Oregon, and Washington during 2005-2009 show that an additional 55 sea lions died from unknown
entangling net fisheries (Table 1). Animals are typically found on the beach or sometimes at sea with portions of
gillnet wrapped around the carcass. This represents a minimum number of animals killed, as many entanglements
are likely unreported or undetected.



Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California,
Mexico and may take animals from the same population, but no quantitative estimates of recent mortality are
available.

California sea lions injured by entanglement in gillnet and other man-made debris are observed at rookeries
and haulouts (Stewart and Yochem 1987, Oliver 1991). The proportion of those entangled ranged from 0.08% to
0.35% of those hauled out, with the majority (52%) entangled in monofilament gillnets. Data from a marine
mammal rehabilitation center showed that 87% of 87 rescued California sea lions were entangled in 4 to 4.5-inch
mesh monofilament gillnet (Howorth 1994). Of California sea lions entangled in gillnets, 0.8% in set gillnets and
5.4% in drift gillnets were observed to be released alive from the net by fishers during 1991-1995 (Julian and
Beeson 1998). Clearly, some are escaping from gillnets; however, the rate of escape from gillnets, as well as the
mortality rate of these injured animals, is unknown.

California sea lions are also incidentally killed and injured by hooks from recreational and commercial
fisheries. Sea lion deaths due to hook-and-line fisheries are often the result of complications resulting from
ingestion of hooks, perforation of body cavities leading to infections, or the inability of the animal to feed. Many of
the animals die post-stranding during rehabilitation or are euthanized as a result of their injuries. Between 2005 and
2009, there were 88 California sea lion deaths attributed to hook and line fisheries, or an annual average of 18
animals (NMFS Southwest and Northwest Regional Stranding Data, unpublished).

One sea lion death was reported in a tribal salmon gillnet in 2009 along the U.S. west coast.

Table 1. Summary of available information on the mortality and serious injury of California sea lions in commercial
fisheries that might take this species (Carretta and Enriquez 2006, 2007, 2009a, 2009b, 2010; Heery et al. 2010;
Appendix 1). Mean annual takes are based on 2005-2009 data unless noted otherwise.

Estimated Mean
Percent Observer| Observed Mortality (CV in Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality parentheses) (CV in parentheses)
2005
2006 20.9% 1 5(0.97)
CA/OR thresher 2007 18.5% 12 64 (0.43)
shark/swordfish large 2008 observer 16.4% 8 48 (0.65) 41 (0.28)
mesh drift gillnet fishery 2009 13.5% 7 51 (0.52)
2008 13.3% 5 37(0.83)
0% n/a nla
CA 2005 12 sets _ <1% 0 n/a
. . 2006 observed in
halibut and white 17.8% 34 190 (0.68) 1
- - 2007 2006 and 248 190 (0.68)
seabass set gillnet fishery 2008 sets observed in 0% n/a n/a
0,
2009 2007 0% n/a n/a
CA small-mesh drift
gillnet fishery for white 2003 11% 2 18 (0.71)
seabass, yellowtail, 2004 observer 11% 1 9(0.94) 135 (0.57)
barracuda, and tuna
CA anchovy, mackerel,
sardine, and tuna purse- | 2004-2008 observer ~5% 2 nla >2 (nfa)
seine fishery




Estimated Mean
Percent Observer| Observed Mortality (CV in Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality parentheses) (CV in parentheses)
2004 99% to 100% of
WA, OR, CA domestic 2005 tows in at-sea hake 8 13 (n/a)
groundfish trawl fishery 2006 fishery 14 21 (n/a)
(includes at-sea hake and 2007 observer 21 95 (n/a) 34.6 (n/a)
other limited-entry 2008 18%-26% of 8 31 (n/a)
groundfish sectors) landings in other 7 13 (nfa)
groundfish sectors
ki li .
un ”OW?SQ;‘;‘SQ NGl 5005-2009 | stranding na 55 na > 55 (n/a)
Unk tort .
: nO\?/ighpé?’yor "4 1 2005-2009 stranding n/a 1 n/a >1 (n/a)
Minimum total annual takes > 337 (0.56)

1 Only 2007 data is included in the mean annual take calculation for the CA halibut and white seabass fishery, due to the low observer coverage
(<1%) in 2006.

Other Mortality

Live strandings and dead beach-cast California sea lions are regularly observed with gunshot wounds in
California (Lowry and Folk 1987, Deiter 1991, Barocchi et al. 1993, Goldstein et al. 1999, NMFS unpublished
stranding data). A summary of records for 2005-2009 from California, Oregon, and Washington stranding
databases shows the following non-fishery related human-caused mortality: boat collisions (12 deaths), car
collisions (6 deaths), entrainment in power plants (158 deaths), shootings (113 deaths), marine debris
entanglement or ingestion ( 13 deaths), research permit- related takes (3 deaths), and unknown sources (19 deaths).
Stranding records are a gross under-estimate of injury and mortality because many animals and carcasses are never
recovered. There are currently no estimates of the total number of California sea lions being killed or injured by
guns, boat and car collisions, entrainment in power plants, marine debris, or gaffs, but the minimum number from
2005-2009 was 324, or an annual average of 65 animals.

Under authorization of MMPA Section 120, individually identifiable California sea lions have been killed
or captured since 2008 in response to their predation on endangered salmon and steelhead stocks in the Columbia
River. Captured animals were transferred to aquaria and/or zoos. Between April 2008 and September 2010, 40
California sea lions were removed from this stock (30 lethal removals and 10 relocations to aquaria and/or z0os).
The average annual mortality due to direct removals for the period April 2008 to September 2010 is 17 animals per
year (relocations to aquaria/zoos are treated the same as mortality because animals are effectively removed from the
stock).

Between 2005 and 2009, 15 California sea lions were incidentally killed along the U.S. west coast during
scientific trawl and longline operations conducted by NMFS (Southwest Regional Office Stranding Program,
unpublished data). The average annual research-related mortality of California sea lions from 2005 to 2009 is 3.0
animals.

Sea lion mortality in 1998 along the central California coast has recently been linked to the algal-produced
neurotoxin domoic acid (Scholin et al. 2000). Future mortality may be expected to occur, due to the sporadic
occurrence of such harmful algal blooms.

STATUS OF STOCK

California sea lions in the U.S. are not listed as "endangered" or "threatened" under the Endangered
Species Act or as "depleted" under the MMPA. The optimum sustainable population (OSP) status of this population
has not been formally determined. The average annual commercial fishery mortality is 337 animals per year (Table
1). Other sources of human-caused mortality (shootings, direct removals, recreational hook and line fisheries, tribal
takes, entrainment in power plant intakes, etc.) average 94 animals per year. Total human-caused mortality of this
stock is at least 431 animals per year. California sea lions are not considered "strategic" under the MMPA because
total human-caused mortality is less than the PBR (9,200). The total fishery mortality and serious injury rate (337
animals/year) for this stock is less than 10% of the calculated PBR and, therefore, is considered to be insignificant
and approaching a zero mortality and serious injury rate.
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HARBOR SEAL (Phoca vitulina richardii): California Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor seals (Phoca vitulina) are widely

distributed in the North Atlantic and North Pacific. 7

Two subspecies exist in the Pacific: P. v. stejnegeri in -7 Gl Nl
the western North Pacific, near Japan, and P. v. [N46 |

richardii in the eastern North Pacific. The latter | OR/WA

subspecies inhabits near-shore coastal and estuarine ) // COASTAL | 5rEGON
areas from Baja California, Mexico, to the Pribilof , STOCK

Islands in Alaska. These seals do not make extensive | | \

pelagic migrations, but do travel 300-500 km on
occasion to find food or suitable breeding areas (Herder |
1986; Harvey and Goley 2011). In California, 1 \
approximately 400-600 harbor seal haulout sites are
widely distributed along the mainland and on offshore [n3e- \
islands, including intertidal sandbars, rocky shores and N
beaches (Hanan 1996; Lowry et al. 2008). v STOCK
Within the subspecies P. v. richardii, abundant N
evidence of geographic structure comes from \
differences in mitochondrial DNA (Huber et al. 1994; [N341  PACIFIC N
Burg 1996; Lamont et al. 1996; Westlake and O’Corry- OCEAN \
Crowe 2002; O’Corry-Crowe et al. 2003), mean 1 \
pupping dates (Temte 1986), pollutant loads
(Calambokidis et al. 1985), pelage coloration (Kelly
1981) and movement patterns (Jeffries 1985; Brown
1988).  LaMont (1996) identified four discrete | wiszz' 'wizo  wize  wi2s  wiz0  wii7
subpopulation differences in mtDNA between harbor
seals from Washington (two locations), Oregon, and
California. ~ Another mtDNA study (Burg 1996)  Figure 1. Stock boundaries for the California and
supported the existence of three separate groups of  Oregon/Washington coastal stocks of harbor seals.
harbor seals between Vancouver Island and  Dashed line represents the U.S. EEZ.
southeastern ~ Alaska. Although we know that
geographic structure exists along an almost continuous
distribution of harbor seals from California to Alaska, stock boundaries are difficult to draw because any rigid line is
(to a greater or lesser extent) arbitrary from a biological perspective. Nonetheless, failure to recognize geographic
structure by defining management stocks can lead to depletion of local populations. Previous assessments of the
status of harbor seals have recognized three stocks along the west coast of the continental U.S.: 1) California, 2)
Oregon and Washington outer coast waters, and 3) inland waters of Washington. Although the need for stock
boundaries for management is real and is supported by biological information, the exact placement of a boundary
between California and Oregon was largely a political/jurisdictional convenience. An unknown number of harbor
seals also occur along the west coast of Baja California, at least as far south as Isla Asuncion, which is about 100
miles south of Punta Eugenia. Animals along Baja California are not considered to be a part of the California stock
because it is not known if there is any demographically significant movement of harbor seals between California and
Mexico and there is no international agreement for joint management of harbor seals. Lacking any new information
on which to base a revised boundary, the harbor seals of California will be again treated as a separate stock in this
report (Fig. 1). Other Marine Mammal Protection Act (MMPA) stock assessment reports cover the other stocks that
are recognized along the U.S. west coast: Oregon/Washington outer coastal waters, Washington inland waters, and
three stocks in Alaska coastal and inland waters.

CALIFORNIA
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POPULATION SIZE
30,000

| A A CCOTTI]Pf|ete_COUI:1t Of_ all har'kk))?r - —o— Channel Islands —a— Callif. mainland —a— Calif. total

seals in California is impossible

because some are always away from the g 25,000 1

haulout sites. A complete pup count (as 3

is done for other pinnipeds in 3 20,000 1

California) is also not possible because ©

harbor seals are precocial, with pups & 15000 7

entering the water almost immediately ©

after birth. Population size is estimated 5 19:990 1

by counting the number of seals ashore g

during the peak haul-out period (Mayto = °:000 1 W/e_eﬂ\e\e
July) and by multiplying this count by a =

correction factor equal to the inverse of O
the estimated fraction of seals on land. 1980 1985 1990 1995 2000 ~ 2005 2010
Harvey and Goley (2011) calculated a Year

correction factor of 1.54 (CV=0.157)  Fjgure 2. Harbor seal haulout counts in California during May/June
based on 180 seals radio-tagged in  (14anan 1996; R. Read, CDFG unpubl. data; Lowry et al. 2008, NMFS

California. This correction factor is unpubl. data from 2009 surveys).
based on the mean of four date-

specific correction factors (1.31, 1.38, 1.62, 1.84) calculated for central and northern California. Based on the most
recent harbor seal counts (19,608 in May-July 2009; NMFS unpublished data ) and the Harvey and Goley (2011)
correction factor, the harbor seal population in California is estimated to number 30,196 seals (CV=0.157).

Minimum Population Estimate
The minimum population size is estimated from the number of seals counted hauled out in 2009 (19,608),
multiplied by the lower 20" percentile of the correction factor (1.36), or 26,667 seals.

Current Population Trend
Counts of harbor seals in California increased from 1981 to 2004 (Fig. 2). The maximum statewide count
in the 1981-2009 time series occurred in 2004 (Fig. 2).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A realized rate of increase was calculated for the 1982-1995 period (when annual counts were available) by
linear regression of the natural logarithm of total count versus year. The slope of this regression line was 0.035
(s.e.= 0.007) which gives an annualized growth rate estimate of 3.5%. The true rate of net production is greater
than this observed growth rate because fishery and other human-caused mortality removes a fraction of the net
production. Annual gillnet mortality may have been as high as 5-10% of the California harbor seal population in the
mid-1980s; a kill this large would have depressed population growth rates appreciably. Net productivity was
therefore calculated for 1980-1994 as the realized rate of population growth (increase in seal counts from year i to
year i+1, divided by the seal count in year i) plus the human-caused mortality rate (fishery mortality in year i divided
by population size in year i). Between 1983 and 1994, the net productivity rate for the California stock averaged
9.2% (Fig. 3). A regression shows a decrease in net production rates, but the decline is not statistically significant.
Maximum net productivity rates cannot be estimated because measurements were not made when the stock size was
very small. A current estimate of net production for the California harbor seal stock is difficult to determine because
the fishery that was responsible for the most mortality (California halibut and white seabass set gillnet) has only
been intermittently observed since the mid-1990s, and statewide annual counts of seals at rookeries are not available
after 1995 (Fig. 2).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(26,667) times one half the default maximum net productivity rate for pinnipeds (%2 of 12%) times a recovery factor
of 1.0 (for a stock of unknown status that is growing or for a stock at OSP, Wade and Angliss 1997), resulting in a
PBR of 1,600.
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HUMAN-CAUSED MORTALITY AND Harbor Seal Net Production in CA
SERIOUS INJURY
Historical Takes 0.4
Prior to state and federal protection and o T A
especially during the nineteenth century, harbor 0.3 A
seals along the west coast of North America were 4 T
greatly reduced by commercial hunting (Bonnot 80-2” A A
1928, 1951; Bartholomew and Boolootian 1960). '*30 15 A
Only a few hundred individuals survived in a few =he _
isolated areas along the California coast (Bonnot o ol 4 A
1928). In the last half of this century, the a - A .
population has increased dramatically. %0_ 11
Fishery Information -0.2 ; ; ; ; A ;
A summary of known fishery mortality 1982 1984 1986 1988 1990 1992 1994
and injury for this stock of harbor seals is given in Year
Table 1. More detailed information on these
fisheries is provided in  Appendix 1.
Historically, the set gillnet fishery for halibut and

white seabass was the largest source of fishery
mortality and remains the most likely fishery in
California to interact with harbor seals today.
Julian and Beeson (1998) reported a range of
annual mortality estimates from 227 to 1,204 seals (mean = 584) from 1990 to 1994, based on 5% to 15% fishery
observer coverage. Regulations implemented in 1994 moved the fishery farther offshore in southern California,
which may have reduced harbor seal entanglements in this region. The fishery was not observed again until 1999
and 2000 in Monterey Bay, although annual mortality estimates of 300-400 seals were still calculated based on
1990-1994 bycatch rates and 1999-2000 fishing effort (Cameron and Forney 2000, Cameron and Forney 2001,
Carretta 2002, 2003). The observer program for this fishery was discontinued after 2000. In 2002 the fishery was
subject to further area restrictions that effectively eliminated fishing north of Point Arguello, California. In 2006,
the fishery was again observed at low levels (12 sets out of an estimated 1,300), with one observed mortality. In
2007, 248 sets were observed (~17% observer coverage) with 2 harbor seal deaths observed and a resulting
mortality estimate of 11 animals (Table 1). Total effort in the set gillnet fishery has declined from approximately
4,000 sets annually to approximately 1,300 (Carretta and Enriquez 2009a). Stranding data from California between
2005 and 2009 include eight harbor seal deaths caused by hook-and-line fisheries (The total annual human-caused
mortality from 2005 to 2009 from commercial fisheries is 18 animals per year (Table 1). There were also 7 harbor
seal deaths attributed to recreational hook and line fisheries between 2005 and 2009 (NMFS, unpublished stranding
data).

Figure 3. Net production rates and regression line
estimated from haulout counts and fishery mortality.

Other Mortality

NMFS stranding records for California for the period 2005-2009 include the following human-caused
mortality not included in Table 1: shootings (2), ship/vessel strikes (1), entrainment in power plants (52), and
research-related deaths (3). This results in an annual average of 12 harbor seal deaths per year for the years 2005-
20009.

STATUS OF STOCK

A review of harbor seal dynamics through 1991 concluded that their status relative to OSP could not be
determined with certainty (Hanan 1996). California harbor seals are not listed as "endangered” or "threatened"
under the Endangered Species Act nor as "depleted” under the MMPA.  Annual human-caused mortality from
commercial fisheries (18/yr) and other human-caused sources (13/year) is 31 animals, which is less than the
calculated PBR for this stock (1,600), and thus they would not be considered a "strategic" under the MMPA. The
fishery that historically removed the largest numbers of harbor seals (halibut and white seabass set gillnet) has been
observed only intermittently in recent years, but annual bycatch from 2007 when the fishery had ~18% observer
coverage indicates that current rates of absolute bycatch are much lower than during the 1990s. The average annual
rate of incidental commercial fishery mortality (18 animals) is less than 10% of the calculated PBR (1,600 animals);
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therefore, fishery mortality is considered insignificant and approaching zero mortality and serious injury rate. The
population appears to be stabilizing at what may be its carrying capacity and the fishery mortality is declining.
There are no known habitat issues that are of particular concern. Two unexplained harbor seal mortality events
occurred in Point Reyes National Seashore involving at least 90 seals in 1997 and 16 seals in 2000. Necropsy of
three seals in 2000 showed severe pneumonia; tests for morbillivirus were negative, but attempts are being made to
identify another virus isolated from one of the three (F. Gulland, pers. comm.). All west-coast harbor seals that have
been tested for morbilliviruses were found to be seronegative, indicating that this disease is not endemic in the
population and that this population is extremely susceptible to an epidemic of this disease (Ham-Lammé et al. 1999).

Table 1. Summary of available information on the mortality and serious injury of harbor seals (California stock) in
commercial fisheries that might take this species (Carretta and Enriquez 2006, 2009; Heery et al. 2010). n/a
indicates that data are not available. Mean annual takes are based on 2005-2009 data unless noted otherwise.

Mean
Percent Observer | Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality | Mortality (CV in (CVin
parentheses) parentheses)
2005 0% 0 nla
2006 <1% 0 n/a
observer
CA halibutand white | 2007 17.8% 2 11(0.73) 11 (0.73)*

seabass set gillnet fishery 2008 0% 0 nfa
2009 0% 0 n/a

CA anchovy, mackerel,
sardine, and tuna purse | 2004-2006 observer ~2% 0 0 0
seine fishery

2004 1 1(n/a)
. 99% to 100% of
WA, OR, CA groundfish | 2005 tows in at-sea hake 1 1 (n/a)
trawl (includes at-sea 2006 fishery; 18%-26% of 1 1 (n/a)
hake and other limited- observer A
- 2007 landings in other 0 0 (n/ 6.4 (n/a)
entry groundfish sectors) roundfish sectors (n/a)
2008 g 4 29 (n/a)
CA squid purse seine | 5004.2006 |~ observer ~5% 0 0 0
fishery
(unknown net fisheries) | 2005-2009 | stranding n/a n/a =08
Total annual takes 18 (0.73)

! Only 2007 data is included in the mean annual take calculation for the CA halibut and white seabass fishery, due to the low observer coverage
(<1%) in 2006.
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HARBOR SEAL (Phoca vitulina richardii):
Oregon/Washington Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Harbor seals inhabit coastal and estuarine waters off .
Baja California, north along the western coasts of the by, :
continental U.S., British Columbia, and Southeast Alaska, & )

west through the Gulf of Alaska and Aleutian Islands, and in Washington

the Bering Sea north to Cape Newenham and the Pribilof = Inl::;‘c:;&rs
Islands. They haul out on rocks, reefs, beaches, and drifting e 1 cape UV stock
glacial ice and feed in marine, estuarine, and occasionally iateny !
fresh waters. Harbor seals generally are non-migratory, with X =
local movements associated with tides, weather, season, food >  Hood Southern Puget
availability, and reproduction (Scheffer and Slipp 1944; w°r§9°':/ i g;’:;' Sound stock
Fisher 1952; Bigg 1969, 1981). Harbor seals do not make C::st";?oz: [ Washington
extensive pelagic migrations, though some long distance  *™] ‘
movement of tagged animals in Alaska (900 km) and along

Oregon

the U.S. west coast (up to 550 km) have been recorded
(Brown and Mate 1983, Herder 1986, Womble 2012).
Harbor seals have also displayed strong fidelity to haulout
sites (Pitcher and Calkins 1979, Pitcher and McAllister
1981).

Until recently, differences in mean pupping date A
(Temte 1986), movement patterns (Jeffries 1985, Brown
1988), pollutant loads (Calambokidis et al. 1985), and
fishery interactions led to the recognition of three separate
harbor seal stocks along the west coast of the continental s ' — — il
U.S. (Boveng 1988): 1) inland waters of Washington State 120w 1w, 122w 1200
(including Hood Canal, Puget Sound, and the Strait of Juan
de Fuca out to Cape Flattery), 2) outer coast of Oregon and
Washington, and 3) California ~ Recent genetic evidence
suggests that the population of harbor seals in Washington
inland waters has more structure than was previously recognized. Studies of pupping phenology, mitochondrial
DNA, and microsatellite variation of harbor seals in Washington and Canada-U.S. transboundary waters confirm the
currently recognized stock boundary between the Washington Coast and Washington Inland Waters harbor seal
stocks, but three genetically distinct populations of harbor seals within Washington inland waters are also evident
(Huber et al. 2010, 2012). Within U.S. west coast waters, five stocks of harbor seals are recognized: 1) Southern
Puget Sound (south of the Tacoma Narrows Bridge); 2) Washington Northern Inland Waters (including Puget Sound
north of the Tacoma Narrows Bridge, the San Juan Islands, and the Strait of Juan de Fuca); 3) Hood Canal; 4)
Oregon/Washington Coast; and 5) California. This report considers only the Oregon/Washington Coast stock. Stock
assessment reports for California harbor seals and harbor seals in Washington inland waters (including the Southern
Puget Sound, Washington Northern Inland Waters, and Hood Canal stocks) also appear in this volume. Harbor seal
stocks that occur in the inland and coastal waters of Alaska are discussed separately in the Alaska Stock Assessment
Reports. Harbor seals occurring in British Columbia are not included in any of the U.S. Marine Mammal Protection
Act (MMPA) stock assessment reports.

Figure 1. Harbor seal stocks in the U.S. Pacific
Northwest

POPULATION SIZE

Aerial surveys of harbor seals in Oregon and Washington were conducted by personnel from the National
Marine Mammal Laboratory (NMML) and the Oregon and Washington Departments of Fish and Wildlife (ODFW
and WDFW) during the 1999 pupping season. Total numbers of hauled-out seals (including pups) were counted
during these surveys. In 1999, the mean count of harbor seals occurring along the Washington coast was 10,430
(CV=0.14) animals (Jeffries et al. 2003). In 1999, the mean count of harbor seals occurring along the Oregon coast
and in the Columbia River was 5,735 (CV=0.14) animals (Brown 1997; ODFW, unpublished data). Combining
these counts results in 16,165 (CV=0.10) harbor seals in the Oregon/Washington Coast stock.
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Radio-tagging studies conducted at six locations (three Washington inland waters sites and three Oregon
and Washington coastal sites) collected information on haulout patterns from 63 harbor seals in 1991 and 61 harbor
seals in 1992. Haulout data from coastal and inland sites were not significantly different and were thus pooled,
resulting in a correction factor of 1.53 (CV=0.065) to account for animals in the water which are missed during the
acerial surveys (Huber et al. 2001). Using this correction factor results in a population estimate of 24,732 (16,165 x
1.53; CV=0.12) for the Oregon/Washington Coast stock of harbor seals in 1999 (Jeffries et al. 2003; ODFW,
unpublished data). However, because the most recent abundance estimate is >8 years old, there is no current
estimate of abundance available for this stock.

Minimum Population Estimate
No current information on abundance is available to obtain a minimum population estimate for the
Oregon/Washington Coast stock of harbor seals.

Current Population Trend
Historical levels of harbor seal

abundance in Oregon and Washington are Washington Coast Harbor Seals

unknown.  The population apparently

decreased during the 1940s and 1950s due 14000 -

to state-financed bounty programs.

Approximately 17,133 harbor seals were 12000 1

killed in Washington by bounty hunters - 10000

between 1943 and 1960 (Newby 1973). 5 80007

More than 3,800 harbor seals were killed © 6000 +

in Oregon between 1925 and 1972 by 4000 +

bounty hunters and a state-hired seal 2000 +

hunter (Pearson 1968). The population 0 w w w w w w w

remained relatively low during the 1960s 1970 1975 1980 1985 1990 1995 2000 2005

but, since the termination of the harbor Year

seal bounty program and with the

protection provided by the passage of the

MMPA in 1972, harbor seal counts for

this stock have increased from 6,389 in Oregon Harbor Seals

1977 to 16,165 in 1999 (Jeffries et al. 6000 -

2003; ODFW, unpublished data). Based

on the analyses of Jeffries et al. (2003) 5000 +

and Brown et al. (2005), both the . 4000

Washington and Oregon portions of this 5 3000 -

stock were reported as reaching carrying S

capacity (Fig. 2). In the absence of recent 2000 1

abundance  estimates, the current 1000 -

population trend is unknown. 0 : : : : : : ,
1970 1975 1980 1985 1990 1995 2000 2005

CURRENT AND MAXIMUM NET Year

PRODUCTIVITY RATES

The Oregon/Washington Coast
harbor seal stock increased at an annual Figure 2. Generalized logistic growth curves of Washington Coast

rate of 7% from 1983 to 1992 and at 4% (Jeffries et al. 2003) and Oregon (Brown et al. 2005) harbor seals.

from 1983 to 1996 (Jeffries et al. 1997).

Because the population was not at a very low level by 1983, the observed rates of increase may underestimate the
maximum net productivity rate (Ryax). When a logistic model was fit to the Washington portion of the 1975-1999
abundance data, the resulting estimate of Ryax was 18.5% (95% CI = 12.9-26.8%) (Jeffries et al. 2003). When a
logistic model was fit to the Oregon portion of the 1977-2003 abundance data, estimates of Ryjax ranged from 6.4%
(95% CI = 4.6-27%) for the south coast of Oregon to 10.1% (95% CI = 8.6-20%) for the north coast (Brown et al.
2005). Until a combined analysis for the entire stock is completed, the pinniped default maximum theoretical net
productivity rate (Ryax) of 12% will be used for this harbor seal stock (Wade and Angliss 1997).
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POTENTIAL BIOLOGICAL REMOVAL
Because there is no current estimate of minimum abundance, a potential biological removal (PBR) cannot
be calculated for this stock.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

New Serious Injury Guidelines

NMES updated its serious injury designation and reporting process, which uses guidance from previous
serious injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for
distinguishing serious from non-serious injury (Angliss and DeMaster 1998, Andersen et al. 2008, NOAA 2012).
NMFS defines serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations
for stock assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent
5-year period for which data are available.

Fisheries Information

Fishing effort in the northern Washington marine gillnet tribal fishery is conducted within the range of the
Oregon/Washington Coast and Washington Northern Inland Waters stocks of harbor seals. Movement of animals
between Washington’s coastal and inland waters is likely, although tagging data do not show movement of harbor
seals between the two locations (Huber et al. 2001). For the purposes of this report, animals taken in waters south
and west of Cape Flattery, WA, are assumed to belong to the Oregon/Washington Coast stock and Table 1 includes
data only from that portion of the fishery. Fishing effort in the coastal marine set gillnet tribal fishery has declined
since 2004. A test set gillnet fishery, with 100% observer coverage, was conducted in coastal waters in 2008 and
2010. This test fishery required the use of nets equipped with acoustic alarms, and observers reported one harbor
seal death in 2008 and three in 2010 (Makah Fisheries Management, unpublished data). The mean annual mortality
for the marine set gillnet tribal fishery in 2007-2011 is 0.8 (CV=0) harbor seals from observer data.

The U.S. West Coast groundfish fishery was monitored for incidental takes in 2005-2009 (Jannot et al.
2011). Harbor seal deaths were observed in the groundfish trawl fishery (Pacific hake at-sea processing component)
in 2005, 2006, and 2008; the nearshore fixed gear fishery in 2006 and 2008; and the non-nearshore fixed gear
(limited entry non-primary sablefish) fishery in 2009. The mean annual mortality for each of these fisheries in
2005-2009 is 1.0 (CV=0.24) harbor seals for the groundfish trawl fishery, 5.6 (CV=0.68) for the nearshore fixed
gear fishery, and 0.2 for the non-nearshore fixed gear fishery.

Table 1. Summary of available information on the incidental mortality and serious injury of harbor seals
(Oregon/Washington Coast stock) in commercial and tribal fisheries that might take this species and calculation of
the mean annual mortality rate; n/a indicates that data are not available. Mean annual takes are based on 2007-2011
data unless otherwise noted.

Percent
observer Observed Estimated Mean annual takes
Fishery name Years Data type coverage mortality mortality (CV in parentheses)
2007 no fishery 0 0(0)
Northern WA marine set 2008 100% 1 1(0)
gillnet (tribal test fishery in 2009 no fishery 0 0(0)
coastal waters) 2010 observer data 100% 3 3(0) 0.8 (0)
2011 no fishery 0 0 (0)
2005 67%" 1 1(0.52)
West Coast groundfish trawl 2006 83%' 1 1(0.42) 1.0 (0.24)
(Pacific hake at-sea processing 2007 observer data 73%' 0 0 T
component) 2008 76%' 2 3(0.34)
2009 79%! 0 0
2005 5%’ 0 0
2006 1%’ 1 n/a’
V]Vq‘“;ztrs(;‘z;? g{‘;ﬁ“‘gﬁh 2007 observer data 9%> 0 0 5.6 (0.68)
g 2008 7%?2 2 27 (0.68)
2009 4%’ 0 0
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Percent
observer Observed Estimated Mean annual takes
Fishery name Years Data type coverage mortality mortality (CV in parentheses)

West Coast groundfish non-
nearshore fixed gear (limited 2009 observer data n/a 1 n/a’ >0.2 (n/a)
entry non-primary sablefish)

WA Grays Harbor salmon

e, 1991-1993 observer data 4-5% 0,1,1 0,10, 10 see text®*
drift gillnet
WA Willapa Bay drift gillnet? [ 1991-1993 observer data 1-3% 0,0,0 0,0,0 see text™
WA Willapa Bay drift gillne?® | 1990-1993 | fisherman self- n/a 0,0,6,8 n/a see text?!
reports
Unknown West Coast fisheries 2007-2011 stranding data n/a 0,0,0,0,3 n/a >0.6 (n/a)
Minimum total annual takes 8.2 (0.52)

'Percent hauls observed for marine mammals.

ZPercent observed landings of target species.

*Bycatch estimate not provided due to high CV (>80%) for estimate; minimum bycatch of one observed harbor seal is included in the calculation
of mean annual take.

“This fishery has not been observed since 1993 (see text); these data are not included in the calculation of recent minimum total annual takes.

Commercial salmon drift gillnet fisheries in Washington outer coast waters (Grays Harbor, Willapa Bay)
were last observed in 1993 and 1994, with observer coverage levels typically less than 10% (Erstad et al. 1996,
Pierce et al. 1994, Pierce et al. 1996, NWIFC 1995). Drift gillnet fishing effort in the outer coast waters has
declined considerably since 1994 because fewer vessels participate today (NMFS NW Region, unpublished data),
but entanglements of harbor seals likely continue to occur. The most recent data on harbor seal mortality from
commercial and tribal gillnet fisheries is included in Table 1.

Combining recent estimates from commercial fisheries observer data for the West Coast groundfish trawl
(1.0), West Coast groundfish nearshore fixed gear (5.6), and West Coast groundfish non-nearshore fixed gear (0.2)
fisheries results in a mean annual mortality rate of 6.8 harbor seals from these fisheries. An additional 0.8 harbor
seals per year were taken in the northern Washington marine set gillnet tribal fishery.

Strandings of harbor seals entangled in fishing gear or with serious injuries caused by interactions with gear
are another source of fishery-related mortality. Based on stranding network data, there were three commercial
fishery-related deaths of harbor seals from this stock reported in 2011 (listed as unknown West Coast fisheries in
Table 1), resulting in a mean annual mortality of 0.6 harbor seals in 2007-2011. Fishery entanglements included
two gillnet and one trawl net interaction. Hook and line gear is used by both commercial (salmon troll) and
recreational fisheries in coastal waters. Two harbor seal deaths due to ingested hooks were reported in 2007-2011,
resulting in an additional mean annual mortality of 0.4 seals from unknown hook and line fisheries. Estimates from
stranding data are considered minimum estimates because not all stranded animals are found, reported, or examined
for cause of death (via necropsy by trained personnel). An additional harbor seal that stranded with a serious hook
injury in 2011 was treated and released with non-serious injuries (Carretta et al. 2013); therefore, it was not included
in the mean annual mortality in this report.

Data on fisheries mortality reported in Table 1 likely represent minimum estimates, particularly for
fisheries where observer coverage is low and bycatch events are too infrequent to be documented by fishery
observers. The magnitude of negative bias in mortality estimates is unknown and methods to correct for such
negative biases in these fisheries have not been developed.

Other Mortality

During 2007-2011, one harbor seal from this stock was incidentally killed during scientific halibut longline
operations in 2011, resulting in a mean annual research-related mortality of 0.2 animals.

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region (NMFS, Northwest Regional Office, unpublished data), a total of nine human-caused harbor seal deaths
were reported from non-fisheries sources in 2007-2011. Six animals were shot, two animals were struck by boats,
and one animal was killed by a dog, resulting in a mean annual mortality of 1.8 harbor seals 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).
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Subsistence Harvests by Northwest Treaty Indian Tribes
Tribal subsistence takes of this stock may occur, but no data on recent takes are available.

STATUS OF STOCK

Harbor seals are not considered to be “depleted” under the MMPA or listed as “threatened” or
“endangered” under the ESA. Based on currently available data, the minimum level of human-caused mortality and
serious injury is 10.6 harbor seals per year: (8.2 from fishery sources in Table 1, plus 0.4 from unknown hook and
line fisheries, plus 0.2 scientific takes annually, plus 1.8 non-fishery causes annually). A PBR cannot be calculated
for this stock because there is no current abundance estimate. Human-caused mortality relative to PBR is
unknown, but it is considered to be small relative to the stock size. Therefore, the Oregon/Washington Coast stock
of harbor seals is not classified as a “strategic” stock. The minimum annual commercial fishery mortality and
serious injury for this stock, based on recent observer data (6.8) and stranding data (0.6) is 7.4. Since a PBR cannot
be calculated for this stock, fishery mortality relative to PBR is unknown. The stock was previously reported to be
within its Optimum Sustainable Population (OSP) range (Jeffries et al. 2003, Brown et al. 2005), but in the absence
of recent abundance estimates, this stock’s status relative to OSP is unknown.
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HARBOR SEAL (Phoca vitulina richardii):
Washington Inland Waters Stocks:
(Hood Canal, Southern Puget Sound, Washington Northern Inland Waters)

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor seals inhabit coastal and estuarine waters off
Baja California, north along the western coasts of the _
continental U.S., British Columbia, and Southeast Alaska, W )
west through the Gulf of Alaska and Aleutian Islands, and in

Washington

the Bering Sea north to Cape Newenham and the Pribilof Northern
Islands. They haul out on rocks, reefs, beaches, and drifting ] U amins '"'a':: ov::ters
glacial ice and feed in marine, estuarine, and occasionally p A

fresh waters. Harbor seals generally are non-migratory, with » rs,—\

local movements associated with such factors as tides, >  Hood  Southern Puget
weather, season, food availability, and reproduction Oregon/ 7 Canal  Sound stock
(Scheffer and Slipp 1944; Fisher 1952; Bigg 1969, 1981). ‘g::;‘ti';?;z: ‘?;ﬁistoc"

Harbor seals do not make extensive pelagic migrations, 4N e hhg oh

though some long distance movement of tagged animals in !
Alaska (900 km) and along the U.S. west coast (up to 550 1 Oregon
km) have been recorded (Brown and Mate 1983, Herder ,
1986, Womble 2012). Harbor seals have also displayed
strong fidelity for haulout sites (Pitcher and Calkins 1979,
Pitcher and McAllister 1981).

Until recently, differences in mean pupping date A
(Temte 1986), movement patterns (Jeffries 1985, Brown
1988), pollutant loads (Calambokidis et al. 1985), and
fishery interactions have led to the recognition of three
separate harbor seal stocks along the west coast of the . i : ‘
continental U.S. (Boveng 1988): 1) inland waters of 126°W 124w 122°W 120w
Washington State (including Hood Canal, Puget Sound, and
the Strait of Juan de Fuca out to Cape Flattery), 2) outer Figure 1. Approximate distribution of harbor seal
coast of Oregon and Washington, and 3) California Recent stocks in the U.S. Pacific Northwest (shaded area).
genetic evidence suggests that the population of harbor seals Stock boundaries separating the three stocks are
in Washington inland waters has more structure than is shown.
currently was previously recognized . Studies of pupping
phenology, mitochondrial DNA, and microsatellite variation of harbor seals in Washington and Canada-U.S.
transboundary waters confirm the currently recognized stock boundary between the Washington Coast and
Washington Inland Waters harbor seal stocks, but three genetically distinct populations of harbor seals within
Washington inland waters are also evident (Huber et al. 2010, 2012). Within U.S. west coast waters, five stocks of
harbor seals are recognized: 1) Southern Puget Sound (south of the Tacoma Narrows Bridge); 2) Washington
Northern Inland Waters (including Puget Sound north of the Tacoma Narrows Bridge, the San Juan Islands, and the
Strait of Juan de Fuca); 3) Hood Canal; 4) Oregon/Washington Coast; and 5) California. This report includes only
the stocks in Washington’s inland waters. Stock assessment reports for Oregon/Washington Coast and California
harbor seals also appear in this volume. Harbor seal stocks that occur in the inland and coastal waters of Alaska are
discussed separately in the Alaska Stock Assessment Reports. Harbor seals occurring in British Columbia are not
included in any of the U.S. Marine Mammal Protection Act (MMPA) stock assessment reports.

POPULATION SIZE

Aerial surveys of harbor seals in Washington were conducted during the pupping season in 1999, during
which time the total numbers of hauled-out seals (including pups) were counted. In 1999, the mean count of harbor
seals occurring in Washington’s inland waters was 7,213 (CV=0.14) in Washington Northern Inland Waters, 711
(CV=0.14) in Hood Canal, and 1,025 (CV=0.14) in Southern Puget Sound (Jeffries et al. 2003).
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Radio-tagging studies
conducted at six locations (three
Washington inland waters sites

Inland Washington stock

and  three  Oregon and 16000

Washington  coastal  sites)

collected information on 12000

haulout patterns from 63 harbor =

seals in 1991 and 61 harbor o 8000

seals in 1992. Data from | ©

coastal and inland sites were not 4000

significantly different and were

thus pooled, resulting in a 0 . . . . . ,
correction  factor  of  1.53 1975 1980 1985 1990 1995 2000

(CV=0.065) to account for

animals in the water which are Fi e lized logisti lati h for the Washi
missed during the aerial surveys igure 2. Generalized logistic population growth curve for the Washington

(Huber et al. 2001). Using this Inland Waters stock of harbor seals, 1978-1999 (Jeffries et al. 2003).

correction factor results in a population estimates of 11,036 (7,213 x 1.53; CV=0.15) for the Washington Northern
Inland Waters stock; 1,088 (711 x 1.53; CV=0.15) for the Hood Canal stock; and 1,568 (1,025 x 1.53; CV=0.15) for
the Southern Puget Sound stock of harbor seals (Jeffries et al. 2003). However, because the most recent abundance
estimates are >8 years old, there are no current estimates of abundance for these stocks. Surveys of harbor seals in
Washington inland waters are planned for 2013.

Minimum Population Estimate
No current information on abundance is available to obtain a minimum population estimate for the
Washington Inland Waters stock of harbor seals.

Current Population Trend

Historical levels of harbor seal abundance in Washington are unknown. The population apparently
decreased during the 1940s and 1950s due to a state-financed bounty program. Approximately 17,133 harbor seals
were killed in Washington by bounty hunters between 1943 and 1960 (Newby 1973). The population remained
relatively low during the 1970s but, since the termination of the harbor seal bounty program in 1960 and with the
passage of the Marine Mammal Protection Act (MMPA) in 1972, harbor seal numbers in Washington have
increased (Jeffries 1985).

Between 1983 and 1996, the annual rate of increase for this stock was 6% (Jeffries et al. 1997). The peak
count occurred in 1996 and, based on a fitted generalized logistic model (Fig. 2), the population is thought to be
stable (Jeffries et al. 2003). In the absence of recent abundance estimates, the current population trend is unknown.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

From 1991 to 1996, counts of harbor seals in Washington State have increased at an annual rate of 10%
(Jeffries et al. 1997). Because the population was not at a very low level by 1991, the observed rate of increase may
underestimate the maximum net productivity rate (Ryax). When a logistic model was fit to the 1978-1999
abundance data, the resulting estimate of Ryjax was 12.6% (95% CI = 9.4-18.7%) (Jeffries et al. 2003). This value
of Ryax is very close to the default pinniped maximum theoretical net productivity rate of 12% (Ryax), therefore,
12% will be employed for this harbor seal stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL
Because there is no current estimate of minimum abundance, a potential biological removal (PBR) cannot
be calculated for this stock.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
New Serious Injury Guidelines

NMEFS updated its serious injury designation and reporting process, which uses guidance from previous
serious injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for
distinguishing serious from non-serious injury (Angliss and DeMaster 1998, Andersen et al. 2008, NOAA 2012).
NMFS defines serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations
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for stock assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent
S5-year period for which data are available.

Fisheries Information

Fishing effort in the northern Washington marine gillnet tribal fishery is conducted within the range of the
Oregon/Washington Coast and Washington Northern Inland Waters stocks of harbor seals. Some movement of
animals between Washington’s coastal and inland waters is likely, although data from tagging studies have not
shown movement of harbor seals between the two locations (Huber et al. 2001). For the purposes of this stock
assessment report, the animals taken in waters east of Cape Flattery, WA, are assumed to have belonged to the
Washington Northern Inland Waters stock, and Table 1 includes data only from that portion of the fishery. There
was no observer coverage in the northern Washington marine set gillnet tribal fishery in inland waters in 2007-2011;
however, there were two fishermen self-reports of harbor seal deaths in this fishery in 2008 and five in 2009 (Makah
Fisheries Management, unpublished data). The mean annual mortality for this fishery in 2007-2011 is 1.4 harbor
seals from self-reports. Fishing effort in the northern Washington marine drift gillnet tribal fishery in inland waters
is also conducted within the range of the Washington Northern Inland Waters stock of harbor seals. This fishery is
not observed; however, there was one self-report of a harbor seal death in 2008 (Makah Fisheries Management,
unpublished data). The mean annual mortality for this fishery in 2007-2011 is 0.2 harbor seals from self-reports.

Commercial salmon drift gillnet fisheries in Washington inland waters were last observed in 1993 and
1994, with observer coverage levels typically less than 10% (Erstad et al. 1996, Pierce et al. 1994, Pierce et al. 1996,
NWIFC 1995). Dirift gillnet fishing effort in the inland waters has declined considerably since 1994 because far
fewer vessels participate today (NMFS NW Region, unpublished data), but entanglements of harbor seals likely
continue to occur. The most recent data on harbor seal mortality from commercial gillnet fisheries is included in
Table 1.

Table 1. Summary of available information on the incidental mortality and serious injury of harbor seals
(Washington Northern Inland Waters, Hood Canal, and Southern Puget Sound stocks) in commercial and tribal
fisheries that might take this species and calculation of the mean annual mortality rate; n/a indicates that data are not
available. Mean annual takes are based on 2007-2011 data unless noted otherwise.

Percent Mean annual
Data tvpe observer Observed Estimated takes (CV in
Fishery name Years tp coverage mortality mortality parentheses)
Northern WA marine set gillnet 2008 fisherman _ 2 n/a 1.4 (n/a)
(tribal fishery in inland waters) 2009 self-reports 5 n/a ’ a
Northern WA marine drift gillnet fisherman _
(tribal fishery in inland waters) 2008 self-reports 1 n/a >0.2 (n/a)
WA Puget Sound Region salmon
set/drift gillnet (observer programs ) ) ) ) ) )
listed below covered segments of
this fishery):
Puget Sound non-treaty salimon 1993 observer 1.3% 2 wa SN
gillnet (all areas and species) data
Puget Sound non-treaty chum observer
salmon gillnet (areas 10/11 and 1994 data 11% 1 10 see text'
12/12B)!
Puget Sound treaty chum observer
salmon gillnet (areas 12, 12B, 1994 data 2.2% 0 0 see text'
and 12C)"
Puget Sound treaty chum and observer
sockeye salmon gillnet (areas 1994 7.5% 0 0 see text!
4B, 5, and 6C)' data
Puget Sound treaty and non- observer
treaty sockeye salmon gillnet 1994 data 7% 1 15 see text!
(areas 7 and 7A)"
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Percent Mean annual
Data tvpe observer Observed Estimated takes (CV in
Fishery name Years yp coverage mortality mortality parentheses)
Unknown Washington Northern 2007- stranding
Inland Waters fisheries 2011 data na ,1,1,1,2 n/a 212 (n/2)
Unknown Hood Canal fisheries | 2007-2011 Strznfing n/a 0,0,0,0, 1 n/a >0.2 (n/a)
ata
Unknown Souther_n Puget Sound 2007-2011 stranding n/a 0,5,0,0,0 n/a >1.0 (n/a)
fisheries data
Minimum total annual takes
Washington Northern Inland > 2.8 (n/a)
Waters
Minimum total annual takes >0.2 (n/a)
Hood Canal
Minimum total annual takes >1.0 (n/a)
Southern Puget Sound

'This fishery has not been observed since 1994 (see text); these data are not included in the calculation of recent minimum total annual takes.

Strandings of harbor seals entangled in fishing gear or with serious injuries caused by interactions with gear
are a final source of fishery-related mortality information. As these strandings could not be attributed to a particular
fishery, they have been included in Table 1 as occurring in unknown Washington inland waters fisheries. According
to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest Region (NMFS,
Northwest Regional Office, unpublished data), 12 fishery-related harbor seal deaths and serious injuries were
reported in Washington inland waters in 2007-2011: six from the Washington Northern Inland Waters stock, one
from the Hood Canal stock, and five from the Southern Puget Sound stock, resulting in mean annual takes of 1.2
harbor seals in Washington Northern Inland Waters, 0.2 in Hood Canal, and 1.0 in Southern Puget Sound. Fishery
interactions included two gaff injuries, two gillnet entanglements, in one fishing net entanglement, and one
entanglement in fishing gear in Washington Northern Inland Waters; one gillnet entanglement in Hood Canal; and
five gillnet entanglements in Southern Puget Sound.  Harbor seal deaths caused by interactions with recreational
hook and line fishing gear were also reported in 2007-2011: two seals had hook injuries and one ingested a hook in
Washington Northern Inland Waters and two seals ingested hooks in Southern Puget Sound, resulting in mean
annual mortalities of 0.6 and 0.4, respectively, from these two stocks.  Estimates from stranding data are
considered minimum estimates because not all stranded animals are found, reported, or examined for cause of death
(via necropsy by trained personnel). Two additional harbor seals that stranded with serious hook injuries from
recreational hook and line gear in Washington Northern Inland Waters in 2007-2011 were treated and released with
non-serious injuries (Carretta et al. 2013); therefore, they were not included in the mean annual mortality in this
report.

Other Mortality

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region (NMFS, Northwest Regional Office, unpublished data), a total of 32 human-caused harbor seal deaths or
serious injuries were reported from non-fisheries sources in 2007-2011 for the Washington Northern Inland Waters
stock. FEight animals were shot, 13 nine were struck by boats, two died in oil spills, three two were killed by dogs,
and 13 were entangled in marine debris, resulting in a mean annual mortality of 6.4 harbor seals from this stock.
During the same time period, 10 human-caused deaths or serious injuries were reported for the Southern Puget
Sound stock: one animal entangled in marine debris, six were shot, one was killed by a dog, one entangled in a buoy
line, and one entangled in a scientific research net, resulting in a mean annual mortality of 2.0 harbor seals. These
are considered minimum estimates because not all stranded animals are found, reported, or examined for cause of
death (via necropsy by trained personnel). An additional seriously injured harbor seal was disentangled from marine
debris and released with non-serious injuries in Washington Northern Inland Waters in 2007 (Carretta et al. 2013);
therefore, it was not included in the mean annual mortality in this report.

Subsistence Harvests by Northwest Treaty Indian Tribes
Tribal subsistence takes of this stock may occur, but no data on recent takes are available.
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STATUS OF STOCK

Harbor seals are not considered to be “depleted” under the MMPA or listed as “threatened” or
“endangered” under the Endangered Species Act. Based on currently available data, the minimum level of human-
caused mortality and serious injury is 9.8 harbor seals per year for the Washington Northern Inland Waters stock
(2.8 from fishery sources in Table 1 + 0.6 from recreational hook and line fisheries + 6.4 from non-fishery sources).
Annual human-caused serious injury and mortality for the Hood Canal stock is 0.2 from unknown fishery sources.
Annual human-caused serious injury and mortality for the Southern Puget Sound stock is 3.4, including 1.0 from
fishery sources listed in Table 1, 0.4 from recreational hook and line fisheries, and 2.0 from non-fishery sources.
PBRs cannot be calculated for these stocks because there are no current abundance estimates. = Human-caused
mortality relative to PBR is unknown for these stocks, but is considered to be small relative to stock size. Therefore,
the Washington Northern Inland Waters, Hood Canal, and Southern Puget Sound stocks of harbor seals are not
classified as “strategic” stocks. At present, the minimum annual fishery mortality and serious injury for these stocks
(based on stranding data) are 1.2 for the Washington Northern Inland Waters stock, 0.2 for the Hood Canal stock,
and 1.0 for the Southern Puget Sound stock. Since a PBR cannot be calculated for these stocks, fishery mortality
relative to PBR is unknown. The stock was previously reported to be within its Optimum Sustainable Population
(OSP) range (Jeffries et al. 2003), but in the absence of recent abundance estimates, this stock’s status relative to
OSP is unknown.
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NORTHERN ELEPHANT SEAL (Mirounga angustirostris):
California Breeding Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern elephant seals breed and give =
birth in California (U.S.) and Baja California
(Mexico), primarily on offshore islands (Stewart et | s/
al. 1994), from December to March (Stewart and
Huber 1993). Males feed near the eastern Aleutian
Islands and in the Gulf of Alaska, and females

WASHINGTON
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feed further south, south of 45°N (Stewart and SE Farallon 15, _ CALIFORNIA
Huber 1993; Le Boeuf et al. 1993). Adults return Ano Nuevo —
to land between March and August to molt, with | _icaurorua sreconc

males returning later than females. Adults return Chame™
to their feeding areas again between their et
spring/summer molting and their winter breeding

Latitude

N30+

seasons. Isla Guadalupe —
Populations of northern elephant seals in lagento” | MEXICO
the U.S. and Mexico were all originally derived | | Cedros
from a few tens or a few hundreds of individuals
surviving in Mexico after being nearly hunted to PACIFIC OCEAN

extinction (Stewart et al. 1994). Given the very
recent derivation of most rookeries, no genetic
differentiation would be expected.  Although
movement and genetic exchange continues

between rookeries, most elephant seals return to | "W  wizz  wim  wis wio | wies  wioo

N20+

their natal rookeries when they start breeding Longitude
(Huber et al. 1991). The California breeding
population is now demographically isolated from
the Baja California population. No international
agreements exist for the joint management of this
species by the U.S. and Mexico. The California
breeding population is considered here to be a separate stock.

Figure 1. Stock boundary and major rookery
areas for northern elephant seals in the U.S. and
Mexico.

POPULATION SIZE

A complete population count of elephant seals is not possible because all age classes are not
ashore at the same time. Elephant seal population size is typically estimated by counting the humber of
pups produced and multiplying by the inverse of the expected ratio of pups to total animals (McCann
1985). Stewart et al. (1994) used McCann's multiplier of 4.5 to extrapolate from 28,164 pups to a
population estimate of 127,000 elephant seals in the U.S. and Mexico in 1991. The multiplier of 4.5 was
based on a non-growing population. Boveng (1988) and Barlow et al. (1993) suggest that a multiplier of
3.5 is more appropriate for a rapidly growing population such as the California stock of elephant seals.
Based on the estimated 35,549 pups born in California in 2005 (Fig. 2) and this 3.5 multiplier, the
California stock was approximately 124,000 in 2005.

Minimum Population Estimate

The minimum population size for northern elephant seals can be estimated very conservatively as
74,913, which is equal to twice the observed pup count (to account for the pups and their mothers) plus
3,815 males and juveniles counted at the Channel Islands and central California sites in 2005 (Mark
Lowry, NMFS unpubl. data) . More sophisticated methods of estimating minimum population size could
be applied if the variance of the multiplier used to estimate population size were known.

27



Current Population Trend

Based on trends . .
in pup counts, northern Northern Elephant Seal Births in U.S.
elephant seal colonies 40,000
were continuing to grow 35,000 .
in California through 2005 ’ « Total (U.S.)
(Figure 2), but appear to 300004 |° Channfl-" 'S'raf”d?
be stable or slowly ’ 4 Central California o e
decreasing in  Mexico 25,000 - ',
(Stewart et al. 1994). 2 o, "
= 20,000 - “’.. o

CURRENT AND * ot
MAXIMUM NET 15,000 1 ol
PRODUCTIVITY oo *
RATE 10,000 - oot

[ ] AA

A_Ithough growth 5,000 1 3 A“AA“A‘A

rates as high as 16% per ¢ Lakkat
year  have been 0 DU SOOI VPPUT L s
documented for elephant 1950 1960 1970 1980 1990 2000 2010
seal rookeries in the U.S. Year

from 1959 to 1981
(Cooper and  Stewart
1983), much of this
growth was supported by
immigration from Mexico.
The highest growth rate
measured for the whole
U.S./Mexico  population
was 8.3% between 1965 and 1977 (Cooper and Stewart 1983). A generalized logistic growth model
indicates that the maximum population growth rate (Ryax) is 11.7 percent (SE = 2.7) (Figure 3).

Figure 2. Estimated number of northern elephant seal births in California
1958-2005. Multiple independent estimates are presented for the Channel
Islands 1988-91. Estimates are from Stewart et al. (1994), Lowry et al.
(1996), Lowry (2002) and unpublished data from Sarah Allen, Dan
Crocker, Brian Hatfield, Ron Jameson, Bernie Le Boeuf, Mark Lowry, Pat
Morris, Guy Oliver, Derek Lee, and William Sydeman.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (74,913) times one half the observed maximum net growth rate for this stock (%2 of 11.7%)
times a recovery factor of 1.0 (for a stock of unknown status that is increasing, Wade and Angliss 1997)
resulting in a PBR of 4,382.

HUMAN-CAUSED MORTALITY
Fisheries Information

A summary of known fishery mortality and injury for this stock of northern elephant seals is given
in Table 1. More detailed information on these fisheries is provided in Appendix 1.  Stranding data
reported to the California, Oregon, and Washington Marine Mammal Stranding Networks in 2000-2004
include elephant seal injuries caused by hook-and-line fisheries (two injuries) and gillnet fisheries (one

injury).
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Table 1. Summary of available information on the mortality and serious injury of northern elephant seals
(California breeding stock) in commercial fisheries that might take this species (Carretta and Chivers 2004,
Carretta et al. 2005a, 2005b, Perez 2003 , Perez 2003; Perez, in prep.; NMFS unpubl. data). n/a indicates
information is not available. Mean annual takes are based on 2000-2004 data unless noted otherwise.

Mean
Percent Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Observer Mortality | Mortality (CV in (CVin
Coverage parentheses) parentheses)
2000 22.9% 6 26 (0.39)
CAJ/OR thresher 2001 20.4% 1 5 (0.94)
sharlflllswcérqu}ish drift 2002 Obsztr;/ef 221% 1 5(0.92) 8 (0.40)
illnet fisher:
g y 2003 20.2% 1 5 (1.00)
2004 206% 0 0
1
CA angel shark/halibut 20011 0% na na
and other species large | 2002 observer 0% nfa n/a
mesh (>3.5") set gillnet 2003" data 0% n/a nla n/a
fishery* 2004 0% n/a nfa
2005" 0% n/a n/a
2000 1 1 (n/a)
WA, OR, CA domestic 2001 SO'GZA’ 0 0 (n/a)
groundfish trawl (At-sea 2002 observer 96.2% 0 0 (n/a) 0.8 (n/a)
processing Pacific 2003 data 100% :
whiting fishery only) 100% 0 0 (n/a)
2004 100% 3 3 (n/a)
WA, OR, CA domestic
groundfish trawl fishery | 2000-2004 observer n/a 0 0 0 (n/a)
(bottom trawl)
Total annual takes > 8.8 (0.40)

! The most recent observer data for the halibut set gillnet fishery is from 2000 in Monterey Bay only and there has not been a fishery-
wide observer program since 1990-94. There are no current estimates of mortality for this fishery, as this would require assuming that
current kill rates are comparable to kill rates observed between 1990-94 and extrapolation of mortality estimates using current
estimates of fishing effort.

Although all of the mortality in Table 1 occurred in U.S. waters, some may be of seals from
Mexico's breeding population that are migrating through U.S. waters. Drift gillnet fisheries for swordfish
and sharks exist along the entire Pacific coast of Baja California, Mexico and may take animals from this
population. Quantitative data are available only for the Mexican swordfish drift gillnet fishery, which uses
vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery, although nets may
be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vessels in 1986 to 31
vessels in 1993 (Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in 1992 can be
estimated from data provided by these authors to be approximately 2700, with an observed rate of marine
mammal bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al.
1993). This overall mortality rate is similar to that observed in California driftnet fisheries during 1990-95
(0.14 marine mammals per set; Julian and Beeson, 1998), but species-specific information is not available
for the Mexican fisheries. Previous efforts to convert the Mexican swordfish driftnet fishery to a longline
fishery have resulted in a mixed-fishery, with 20 vessels alternately using longlines or driftnets, 23 using
driftnets only, 22 using longlines only, and seven with unknown gear type (Berdegué 2002). The number
of set-gillnet vessels in this part of Mexico is unknown. The take of northern elephant seals in other North
Pacific fisheries that have been monitored appears to be trivial (Barlow et al. 1993, 1994).

Other Mortality

Stranding databases for California, Oregon, and Washington states that are maintained by the
National Marine Fisheries Service contain the following records of human-related elephant seal mortality
and injuries in 2000-2004: (1) boat collision (three deaths), (2) power plant entrainment (one death), (3)
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shootings (four deaths) and (4) entanglement in marine debris (10 injuries). This results in a minimum
annual average of 1.6 non-fishery related deaths for 2000-2004.

STATUS OF STOCK

A generalized logistic growth model of pup counts indicated that the population reached its
Maximum Net Productivity Level (MNPL) of 19,000 pups in 1992, but has not reached carrying capacity
(K) at 38,200 pups per year (z = 1, Rmax
=0.117, n0 = 1,000, SE = 3,376, AICc
=500.3) (Figure 3). They are not listed
as "endangered" or "threatened" under
the Endangered Species Act nor as
K= 38e+04 "depleted" under the MMPA. Because
their annual human-caused mortality is
much less than the calculated PBR for
this stock (4,382), they would not be
considered a "strategic" stock under the
MMPA. The average rate of incidental
fishery mortality for this stock over the
last five years (>8.8) also appears to be
less than 10% of the calculated PBR;
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o ¢ 1992 therefore, the total fishery mortality
f ‘ ‘ ‘ L appears to be insignificant and

1960 1970 1980 1990 2000 approaching a zero mortality and
Year serious injury rate. This annual rate of

fishery mortality is negatively biased

Figure 3. Generalized logistic growth model of elephant because it excludes mortality that likely

seal pup counts, 1958-2005. occurs in the _unobserved set gillnet

fishery for halibut and angel shark,

where average annual mortality was estimated at approximately 60 animals annually during the period

1996-2000. The population is continuing to grow and fishery mortality is relatively constant. There are no
known habitat issues that are of particular concern for this stock.
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GUADALUPE FUR SEAL (Arctocephalus townsendi)

STOCK DEFINITION AND GEOGRAPHIC N
RANGE WASHINGTON

Commercial sealing during the 19th | was
century reduced the once abundant Guadalupe fur
seal to near extinction in 1894 (Townsend 1931).
Prior to the harvest it ranged from Monterey Bay, | ..
California, to the Revillagigedo Islands, Mexico
(Fleischer 1987, Hanni et al. 1997; Figure 1). The
capture of two adult males at Guadalupe Island in
1928 established the specie’s continued existence
(Townsend 1931); however, they were not seen
again until 1954 (Hubbs 1956). Guadalupe fur
seals pup and breed mainly at Isla Guadalupe, | ™| e Guadalupe
Mexico. In 1997, a second rookery was Isla Benito~"®
discovered at Isla Benito del Este, Baja California el Este
(Maravilla-Chavez and Lowry 1999) and a pup | nes
was born at San Miguel Island, California (Melin
and DelLong 1999). Individuals have stranded or
been sighted as far north as Blind Beach, | o
California (38° 26' 10" N, 123° 07' 20" W); inside Reulagigedos
the Gulf of California and as far south as
Zihuatanejo, Mexico (17° 39" N, 101° 34'W; Hanni [ | | | | |
et al. 1997 and Aurioles-Gamboa and Hernadez- w130 w125 w120 wits wito w105 w109
Camacho 1999). The population is considered to Longitude
be a single stock because all are recent descendants
from one breeding colony at Isla Guadalupe, Figure 1. Geographic range of the Guadalupe fur
Mexico. seal, showing location of two rookeries at Isla

Guadalupne and Isla Benito Del Este.
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POPULATION SIZE

The size of the population prior to the commercial harvests of the 19th century is not known, but
estimates range from 20,000 to 100,000 animals (Wedgeforth 1928, Hubbs 1956, Fleischer 1987). The
population was estimated by Gallo (1994) to be about 7,408 animals in 1993. The population estimate was
derived by multiplying the number of pups (counted and estimated) by a factor of 4.0.

Minimum Population Estimate

All the individuals of the population cannot be counted because all age and sex classes are never
ashore at the same time and some individuals that are on land are not visible during the census. Sub-
sampling portions of the rookery indicate that only 47-55% of the seals present (i.e., hauled out) are
counted during the census (Gallo 1994). The 1993 count of all age classes plus the estimate of missed
animals was 6,443 (Gallo 1994). The minimum size of the population in Mexico can be estimated as the
actual count of 3,028 hauled out seals [The actual count data were not reported by Gallo (1994); this
number is derived by multiplying the estimated number hauled out by 47%, the minimum estimate of the
percent counted]. In the United States, a few Guadalupe fur seals are known to inhabit California sea lion
rookeries in the Channel Islands (Stewart et al. 1987).

Current Population Trend

Counts of Guadalupe fur seals have been made sporadically since 1954. Records of Guadalupe fur
seal counts through 1984 were compiled by Seagars (1984), Fleischer (1987), and Gallo (1994). The count
for 1988 was taken from Torres et al. (1990). A few of these counts were made during the breeding season,
but the majority were made at other times of the year (Figure 1). Also, the counts that are documented in
the literature generally provide only the total of all Guadalupe fur seals counted (i.e., the counts are not
separated by age/sex class). The counts that were made during the breeding season, when the maximum
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number of animals are present at the

rookery, were used to examine GUADALUPE FUR SEAL COUNTS
population growth (Gallo 1994). The Guadalupe Island, Mexico
natural logarithm of the counts was '

regressed against year to calculate the 7000
growth rate of the population. _These 6000 |
data indicate that the population of
Guadalupe fur seals is increasing w5000 ]
exponentially at an average annual E 4000 |
pd
growth rate of 13.7% (Gallo 1994; 5
Figure 2). 83000 |
2000 -
CURRENT AND MAXIMUM NET
PRODUCTIVITY RATES 1000
The maximum net productivity 0 -

rate can be assumed to be equal to the 50 55 60 65 7OYE7ASR 80 8 90
annual growth rate observed over the
Iast 30 years (13 7%) bECB.USE the A Non-breeding season ® Breeding season —— Pop. growth curve

population was at a very low level and

should have been growing at nearly its  Figure 2. Counts of Guadalupe fur seals at Guadalupe
maximum rate. Island, Mexico, and the estimated population growth curve
derived from counts made during the breeding season.

POTENTIAL BIOLOGICAL
REMOVAL

The potential biological removal (PBR) for this stock is calculated as the minimum population
size (3,028) times one half the default maximum net growth rate for pinnipeds (¥ of 12%) times a recovery
factor of 0.5 (for a threatened species, Wade and Angliss 1997), resulting in a PBR of 91 Guadalupe fur
seals per year. The vast majority of this PBR would apply towards incidental mortality in Mexico.

HUMAN-CAUSED MORTALITYAND SERIOUS INJURY
Fisheries Information

Drift and set gillnet fisheries may cause incidental mortality of Guadalupe fur seals in Mexico and
the United States. In the United States there have been no reports of mortality or injuries for Guadalupe fur
seals (Barlow et al.1994, Julian 1997, Julian and Beeson 1998, Cameron and Forney 1999. No information
is available for human-caused mortality or injuries in Mexico. However, similar drift gillnet fisheries for
swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico and may take animals
from the same population. Quantitative data are available only for the Mexican swordfish drift gillnet
fishery (Sosa-Nishizaki et al. 1993). The total number of sets in this fishery in 1992 can be estimated from
data provided by these authors to be approximately 2,700, with an observed rate of marine mammal
bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This
overall mortality rate is similar to that observed in California driftnet fisheries during 1990-93 (0.15 marine
mammals per set), but species-specific information is not available for the Mexican fisheries. There are
currently efforts underway to convert the Mexican swordfish driftnet fishery to a longline fishery (D. Holts,
pers. comm.). The number of set gillnets used in Mexico is unknown.

Other mortality
Juvenile female Guadalupe fur seals have stranded in central and northern California with net abrasions
around the neck, fish hooks and monofilament line, and polyfilament string (Hanni et al. 1997).

STATUS OF STOCK

The state of California lists the Guadalupe fur seal as a fully protected mammal in the Fish and
Game Code of California (Chap. 8, sec. 4700, d), and it is listed also as a threatened species in the Fish and
Game Commission California Code of Regulations (Title 14, sec. 670.5, b, 6, H). The Endangered Species
Act lists it as a threatened species, which automatically qualifies this as a "depleted™" and "strategic" stock
under the Marine Mammal Protection Act. There is insufficient information to determine whether the
fishery mortality in Mexico exceeds the PBR for this stock. The total U.S. fishery mortality and serious
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injury for this stock is less than 10% of the calculated PBR and, therefore, can be considered to be
insignificant and approaching zero mortality and serious injury rate. The population is growing at
approximately 13.7% per year.

Table 1. Summary of available information on the incidental mortality and injury of Guadalupe fur seals in
commercial fisheries that might take this species (Julian 1997, Julian and Beeson 1998, Cameron and
Forney 1999, M. Perez per. comm, Appendix 1). Mean annual takes are based on 1994-98 data unless
noted otherwise.

Percent Estimated Mean
Observer Observed Mortality (CV in Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality parentheses) (CV in parentheses)
1994 17.9% 0 0
. . 1995 15.6% 0 0
CA driftnet fishery for 1996 observer 12.4% 0 0
sharks and swordfish 1997 22.8% 0 0 ot
1998 20.2% 0 0
1994 observer 7.7% 0 0
CA set gillnet fishery 1995 0% 0 0?
for halibut and angel 1996 extrapolated 0% 0 0? 02
shark 1997 estimates 0% 0 0?
1998 (1995-98) 0% 0 0?
0,
WA, OR, CA ground 1994 53.8% 0 0
fish trawl fishery (At 1995 56.2% 0 0
sea processin Plgéifi(; 1996 observer 65.2% 0 0 0
whiting fisnery only) | 1997 65.7% 0 0
g yonly 1998 77.3% 0 0
Minimum total annual takes 0

Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part
of a 1997 Take Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).
2 The CA set gillnets were not observed after 1994; mortality was extrapolated from effort estimates and previous entanglement rates.
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NORTHERN FUR SEAL (Callorhinus ursinus):
California Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Northern fur seals
occur from southern
California north to the
Bering Sea and west to the
Okhotsk Sea and Honshu
Island, Japan (Fig. 1).
During the breeding season,
approximately 74% of the
worldwide population is
found on the Pribilof Islands
in the southern Bering Sea,
with the remaining animals
spread throughout the North
Pacific Ocean (Lander and
Kajimura 1982). Of the
seals in U.S. waters outside
of the Pribilofs,
approximately 1% of the
population is found on
Bogoslof Island in the
southern Bering Sea, and
San Miguel Island off
southern California (NMFS Figure 1. Approximate distribution of northern fur seals in the North Pacific
2007), and the Farallon (shaded area).
Islands off central
California. ~ Northern fur
seals may temporarily haul out on land at other sites in Alaska, British Columbia, and on islets along the coast of the
continental United States, but generally this occurs outside of the breeding season (Fiscus 1983).

Due to differing requirements during the annual reproductive season, adult males and females typically
occur ashore at different, though overlapping, times. Adult males occur ashore and defend reproductive territories
during a 3-month period from June through August, though some may be present until November (well after giving
up their territories). Adult females are found ashore for as long as 6 months (June-November). After their
respective times ashore, fur seals of both sexes spend the next 7 to 8 months at sea (Roppel 1984). Adult females
and pups from the Pribilof Islands migrate through the Aleutian Islands into the North Pacific Ocean, often to waters
off Washington, Oregon, and California. Many pups may remain at sea for 22 months before returning to their natal
rookery. Adult males from the Pribilof Islands generally migrate only as far south as the Gulf of Alaska (Kajimura
1984). There is considerable interchange of individuals between rookeries.

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: continuous geographic distribution during feeding, geographic
separation during the breeding season, and high natal site fidelity (DeLong 1982); 2) Population response data:
substantial differences in population dynamics between the Pribilofs and San Miguel Island (DeLong 1982, DeLong
and Antonelis 1991, NMFS 2007); 3) Phenotypic data: unknown; and 4) Genotypic data: little evidence of genetic
differentiation among breeding islands (Ream 2002). Based on this information, two separate stocks of northern fur
seals are recognized within U.S. waters: an Eastern Pacific stock and a California stock (including San Miguel
Island and the Farallon Islands). The Eastern Pacific stock is reported separately in the Stock Assessment Reports
for the Alaska Region.
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POPULATION SIZE

The population estimate for northern fur seals on San Miguel Island is calculated as the estimated number
of pups at rookeries multiplied by an expansion factor. Based on research conducted on the Eastern Pacific stock of
northern fur seals, Lander’s (1981) life table analysis was used to estimate the number of yearlings, two-year-olds,
three-year-olds, and animals at least four years old. The resulting population estimate was equal to the pup count
multiplied by 4.475. The expansion factors are based on a sex and age distribution estimated after the commercial
harvest of juvenile males was terminated in 1984. A more appropriate expansion factor for San Miguel Island is
4.0, because immigration of recruitment-aged females is occurring in the population (DeLong 1982), as well as
mortality and possible emigration of adults associated with the El Nifio Southern Oscillation events in 1982-1983
and 1997-1998 (Melin et al. 2008). A 1998 pup count resulted in an 80% decrease from the 1997 count (Melin et al.
2005). In 1999, the population began to recover, and in 2010 the highest total pup count of 3,574 was recorded ( Orr
et al. 2012). A possible cause for the decline in total pup counts from 2010 to 2011 was a combination of
oceanographic events that occurred in the California Current in 2009, a coastal upwelling relaxation event in May
and June and an El Nifio event from Fall 2009 to Spring 2010. The oceanographic events caused fewer reproductive
males and females to return to San Miguel Island to breed in 2010. A maximum of 65 territorial bulls was observed
in 2010 compared to 116 in 2009 and 148 in 2011. Fewer pups were born in 2011 because fewer animals were
ashore to breed the previous year. During 2011, the total pup count decreased 13.5% from 2010 levels to 3,092.
Based on the 2011 count and the expansion factor, the most recent population estimate of northern fur seals at San
Miguel Island is 12,368 (3,092 x 4.0) northern fur seals. Currently, a coefficient of variation (CV) for the expansion
factor is unavailable; however, studies are underway to determine the accuracy and precision of the expansion
factor.

The population estimate for northern fur seals on the Farallon Islands is calculated as the highest number of
pups, juveniles, and adults counted at the rookery. The long-term population estimate at the Farallon Islands should
be regarded an index of abundance rather than a precise indicator of population size for several reasons: 1)
Population censuses are incomplete because researchers do not enter rookery areas until the end of the
breeding/pupping season in order to reduce human disturbance to other breeding pinnipeds and nesting seabirds; 2)
mortality occurring early in the season is not accounted for; and 3) estimates of the number of pups is compromised
because by the time counts are conducted, many pups have learned to swim and may not be present at the rookery.
Additionally, yearlings may be present at rookeries and misidentified as pups. Keeping these factors in mind, the
peak counts of northern fur seals increased steadily from 1995 to 2006 and have increased exponentially from 2008
to 2011 (Tietz 2012). Based solely on the count, the most recent population estimate of northern fur seals at the
Farallon Islands is 476.

Incorporating estimates of numbers from San Miguel Island and the Farallon Islands, the most recent
population estimate of the California stock is 12,844.

Minimum Population Estimate

Minimum population size is calculated as the sum of the minimum number of animals at San Miguel Island
and the Farallon Islands in 2011 (Orr et al. 2012, Tietz 2012). The minimum number of animals at San Miguel
Island is twice the pup count (3,092 x 2 = 6,184), to account for pups and mothers, plus the number of males (247)
counted the same year, or 6,431 animals. The minimum number at the Farallon Islands is twice the pup count (122
X 2 = 244), plus the number of males (47), or 291 animals. The total minimum population size is the sum of
minimum population sizes at San Miguel Island (6,431) and Farallon Island (291) in 2011, or 6,722.

Current Population Trend

Northern fur seals were extirpated on San Miguel Island and the Farallon Islands during the late 1700s and
early 1800s. Immigrants from the Pribilof Islands and Russian populations recolonized San Miguel Island during
the late 1950s or early 1960s (DeLong 1982). The colony has increased steadily, since its discovery in 1968, except
for severe declines in 1983 and 1998 associated with El Nifo events in 1982-1983 and 1997-1998 (DeLong and
Antonelis 1991, Melin et al. 2005). El Nifio events, which occur periodically along the California coast, impact
population growth of northern fur seals at San Miguel Island and are an important regulatory mechanism for this
population (DeLong and Antonelis 1991; Melin and DeLong 1994, 2000; Melin et al. 1996, 2005, 2008; Orr et al.
2012).
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From July 1997 through May 1998, the most severe El Nifio event in recorded history affected California
coastal waters (Lynn et al. 1998). In 1997, total fur seal pup production was the highest recorded since the colony
has been monitored. However, it appears that up to 87% of the pups born in 1997 died before weaning, and total
production in 1998 declined 80% from 1997 (Melin et al. 2005). Total production increased to 3,574 in 2010 but
decreased to 3,092 in 2011 (Orr et al. 2012). The northern fur seal population appears to be greatly affected by El
Nifio events. These events cause changes in marine communities by altering sea-level height, sea-surface
temperature, thermocline and nutricline depths, current-flow patterns, and upwelling strength. Fur seal prey
generally move to more productive areas farther north and deeper in the water column and, thereby, become less
accessible for fur seals. Consequently, fur seals at San Miguel Island are in poor physical condition during El Nifio
events and the population experiences reduced reproductive success and high mortality of pups and, occasionally,
adults. Because El Nifio events occur periodically along the California coast, and impact the population growth of
fur seals at San Miguel Island, they directly influence the dynamics of this population. It appears that the San
Miguel Island population has recovered from the 1997-98 El Nifio event. However, the population is still below the
highest number recorded (in 1997), and does not appear to be at carrying capacity.

Compared to San Miguel Island, less information is known about the population of northern fur seals on the
Farallon Islands. Based on tag-resight data, it appears that the population originated from emigrants from San
Miguel Island. The first pup was observed on the Farallon Islands in 1996 (Pyle et al. 2001). After this discovery,
annual ground surveys were conducted in early fall to document population trends of the colony (Tietz 2012). The
colony increased steadily from 1996 to the early 2000s. However, the population has grown exponentially during
the past several years, with an occasional decline (Tietz 2012). Because counts are conducted during the fall after
the breeding season, population trends and demographic information is less clear than for San Miguel Island.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Currently, productivity rates for northern fur seals on the Farallon Islands are unavailable. A growth rate of
20% was calculated for northern fur seals on San Miguel Island in 1972-1982 by linear regression of the natural
logarithm of pup count against year. However, it is clear that this rate of increase was due in part to immigration of
females from Russian and Pribilof Islands populations (DeLong 1982). Immigration was also occurring from the
early 1980s to 1997 and from 1998 to 2010. In the absence of a reliable estimate of the maximum net productivity
rate for the California stock of northern fur seals, the pinniped default maximum theoretical net productivity rate
(Rmax) of 12% (Wade and Angliss 1997) is used as a conservative estimate of Ryax.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population
estimate (6,722) times one-half the default maximum net growth rate (72 of 12%) times a recovery factor of 1.0 (for
stocks of unknown status that are increasing in size: Wade and Angliss 1997), resulting in a PBR of 403 northern fur
seals from the California stock per year.
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HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

New Serious Injury Guidelines

NMEFS updated its serious injury designation and reporting process, which uses guidance from previous
serious injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for
distinguishing serious from non-serious injury (Angliss and DeMaster 1998, Andersen et al. 2008, NOAA 2012).
NMES defines serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations
for stock assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent
S-year period for which data are available.

Fisheries Information

Northern fur seals taken during the winter/spring along the west coast of the continental U.S. could be from
the Eastern Pacific stock. However, NMFS considers any takes of northern fur seals by commercial fisheries in
waters off California, Oregon, and Washington as being from the California stock. There were no observer reports
of northern fur seal deaths in any observed fishery along the west coast of the continental U.S. in 2007-2011
(Carretta and Enriquez 2009a, 2009b, 2010, 2012a, 2012b; Jannot et al. 2011).

Table 1. Summary of available information on the incidental mortality and serious injury of northern fur seals
(California stock) in commercial fisheries that might take this species and calculation of the mean annual mortality
rate; n/a indicates that data are not available. Mean annual takes are based on 2007-2011 data unless noted
otherwise.

Percent Mean annual takes
observer Observed Estimated (CVin
Fishery name Years Data type coverage mortality mortality parentheses)
Unknown West Coast 20072011 | Stranding n/a 0,0,1,0,1 n/a >0.4 (n/a)
fisheries data
Minimum total annual takes >0.4 (n/a)

Strandings of northern fur seals entangled in fishing gear or with serious injuries caused by interactions
with gear are a final source of fishery-related mortality information. According to Marine Mammal Stranding
Network records, maintained for California by the NMFS Southwest Region (NMFS, Southwest Regional Office,
unpublished data) and for Oregon and Washington by the NMFS Northwest Region (NMFS, Northwest Regional
Office, unpublished data), two fishery-related deaths (net entanglements) were reported between 2007 and 2011
(Table 1), resulting in a mean annual mortality of 0.4 northern fur seals. 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). One northern fur seal stranded in 2008 with serious injuries related to a hook and line fishery interaction
and was treated and released with non-serious injuries (Carretta et al. 2013).

Other Mortality

In 2007 and 2008, four northern fur seals were incidentally killed in California waters during scientific
sardine trawling operations conducted by NMFS (NMFS, Southwest Regional Office, unpublished data): one death
occurred in 2007 and three in 2008. After marine mammal deaths, including one northern fur seal, occurred in April
2008 trawls, NMFS scientists met to discuss and implement a mitigation plan to avoid future mortality. The initial
mitigation plan included use of 162 dB acoustic pingers, a marine mammal watch, and scheduling trawls to occur
when the ship first arrived on station to avoid attracting animals to a stationary vessel. Two additional northern fur
seals were killed in subsequent 2008 trawls, including one in July and one in August. In 2009, a marine mammal
excluder device was added to the trawls and no additional deaths were observed during 42 trawls. However, one
northern fur seal was killed in a scientific rockfish trawling operation conducted by NMFS (NMFS, Southwest
Regional Office, unpublished data) in California waters in 2009. The mean annual research-related mortality of
northern fur seals from 2007 to 2011 is 1.0 animal.

According to the Marine Mammal Stranding Network records maintained by the NMFS Southwest (NMFS,
Southwest Regional Office, unpublished data) and Northwest Regions (NMFS, Northwest Regional Office,
unpublished data), six human-caused northern fur seal deaths were reported from non-fisheries sources in 2007-
2011. One animal was shot (in 2007) and five were entangled in marine debris (1 in 2008, 3 in 2009, and 1 in
2011), resulting in a mean annual mortality of 1.2 animals from this stock between 2007 and 2011. This estimate is
considered a minimum because not all stranded animals are found, reported, or examined for cause of death (via
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necropsy by trained personnel). Two additional northern fur seals were disentangled from marine debris in 2008,
treated at a rehabilitation facilities, and released with non-serious injuries (Carretta et al. 2013).

STATUS OF STOCK

The California northern fur seal stock is not considered to be “depleted” under the MMPA or listed as
“threatened” or “endangered” under the Endangered Species Act. Based on currently available data, the minimum
annual level of total human-caused mortality and serious injury (2.6) does not exceed the PBR (403). Therefore, the
California stock of northern fur seals is not classified as a “strategic” stock. The minimum annual fishery mortality
and serious injury for this stock (0.4) is not known to exceed 10% of the calculated PBR (40.3) and, therefore,
appears to be insignificant and approaching zero mortality and serious injury rate. The stock (based on San Miguel
Island data) decreased 80% from 1997 to 1998, began to recover in 1999, and is currently at 96% of the 1997 level.
The status of this stock relative to its Optimum Sustainable Population (OSP) level is unknown, unlike the Eastern
Pacific northern fur seal stock which is formally listed as “depleted” under the MMPA.
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HAWAIIAN MONK SEAL (Monachus schauinslandi)

STOCK DEFINITION AND GEOGRAPHIC RANGE

Hawaiian monk seals are distributed throughout the Northwestern Hawaiian Islands (NWHI), with
subpopulations at French Frigate Shoals, Laysan Island, Lisianski Island, Pearl and Hermes Reef, Midway Atoll,
Kure Atoll, and Necker and Nihoa Islands. They also occur throughout the main Hawaiian Islands (MHI). Genetic
variation among monk seals is extremely low and may reflect a long-term history at low population levels and more
recent human influences (Kretzmann et al. 1997, 2001, Schultz et al. 2009). On average, 10-15% of the seals
migrate among the NWHI subpopulations (Johnson and Kridler 1983; Harting 2002). Thus, the NWHI
subpopulations are not isolated, though different island monk seal subpopulations have exhibited considerable
demographic independence. Observed interchange of individuals among the NWHI and MHI regions is uncommon,
but genetic stock structure analysis (Schultz et al. 2011) supports management of the species as a single stock.

POPULATION SIZE

The best estimate of the total population size is 1,209. This estimate is the sum of estimated abundance at
the six main Northwestern Hawaiian Islands subpopulations, an extrapolation of counts at Necker and Nihoa Islands,
and an estimate of minimum abundance in the main Hawaiian Islands. The number of individual seals identified
was used as the population estimate at NWHI sites where total enumeration was achieved, according to the criteria
established by Baker et al. (2006). Where total enumeration was not achieved, capture-recapture estimates from
Program CAPTURE were used (Baker 2004; Otis et al. 1978, Rexstad & Burnham 1991, White et al. 1982). When
no reliable estimator was obtainable in Program CAPTURE (i.e., the model selection criterion was < 0.75, following
Otis et al. 1978), the total number of seals identified was the best available estimate. Finally, sometimes capture-
recapture estimates are less than the known minimum abundance (Baker 2004), and in these cases the total number
of seals actually identified was used. In 2011, total enumeration was achieved at Laysan Island, Lisianski Island,
Pearl and Hermes Reef and Kure Atoll, based on analysis of discovery curves. Minimum abundance was used for
French Frigate Shoals and Midway Atoll. Thus, abundance at the six main NWHI subpopulations was estimated to
be 909 (including 141 pups). Counts at Necker and Nihoa Islands are conducted from zero to a few times in a single
year. Abundance is estimated by correcting the mean of all beach counts accrued over the past five years. The mean
(£SD) of all counts (excluding pups) conducted between 2007 and 2011 was 17.0 + 5.4 at Necker Island and 31.5 +
7.2 at Nihoa Island. The relationship between mean counts and total abundance at the reproductive sites indicates
that total abundance can be estimated by multiplying the mean count by a correction factor of 2.89 (NMFS unpubl.
data). Resulting estimates (plus the average number of pups known to have been born during 2006-2010 are 52.3 +
15.6 at Necker Island and 101.6 = 20.8 at Nihoa Island.

Complete, systematic surveys for monk seals in the MHI were conducted in 2000 and 2001 (Baker and
Johanos 2004). NMFS continues to collect information on seal sightings reported by a variety of sources, including a
volunteer network, reports from the public and directed NMFS observation effort. The total number of individually
identifiable seals documented in 2011 was 146 , the current best minimum abundance estimate for the MHI.

Minimum Population Estimate

The total number of seals (909) identified at the six main NWHI reproductive sites is the best estimate of
minimum population size at those sites. Minimum population sizes for Necker and Nihoa Islands (based on the
formula provided by Wade and Angliss (1997)) are 41 and 86, respectively. The minimum abundance estimate for
the main Hawaiian Islands in 2011 is 146 seals. The minimum population size for the entire stock (species) is the
sum of these estimates, or 1,182 seals.

Current Population Trend

Current population trend is based solely on the six NWHI subpopulations because these sites have
historically comprised virtually the entire species, while information on the remaining smaller seal aggregations has
been inadequate to reliably evaluate abundance or trends. The total of mean non-pup beach counts at the six main
reproductive NWHI subpopulations in 2011 is 69% lower than in 1958. The trend in total abundance at the six main
NWHI subpopulations estimated as described above is shown in Figure 1. A log-linear regression of estimated
abundance on year for the past 10 years (2002-2011) estimates that abundance declined -3.4% yr' (95% CI = -4.3%
to -2.5% yr') . The MHI monk seal population appears to be increasing with an intrinsic population growth rate
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estimated at 6.5% per year based on simulation modeling (Baker et al. 2011). Likewise, sporadic beach counts at
Necker and especially Nihoa Islands, suggest positive growth. While these sites have historically comprised a small
fraction of the total species abundance, the decline of the six main NWHI subpopulations, coupled with growth at
Necker, Nihoa and the MHI may mean that these latter three sites now substantially influence the total abundance
trend. The MHI, Necker and Nihoa Islands estimates, uncertain as they are, comprised 25% of the stock’s estimated
total abundance in 2011. Unfortunately, because of a lack reliable abundance estimates for these areas, their
influence cannot currently be determined. NMFS is experimenting with remote camera systems that may improve
data collection at Necker and Nihoa Islands.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Trends in abundance vary considerably among subpopulations. Mean non-pup beach counts are used as a
long-term index of abundance for years when data are insufficient to estimate total abundance as described above.
Prior to 1999, beach count increases of up to 7% yr™' were observed at Pearl and Hermes Reef, and this is the highest
estimate of the maximum net productivity rate (R,,,,) observed for this species.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) is designed to allow stocks to recover to, or remain above, the
maximum net productivity level (MNPL) (Wade 1998). An underlying assumption in the application of the PBR
equation is that marine mammal stocks exhibit certain dynamics. Specifically, it is assumed that a depleted stock
will naturally grow toward OSP (Optimum Sustainable Population), and that some surplus growth could be removed
while still allowing recovery. The Hawaiian monk seal population is far below historical levels and has on average,
declined 3.4% a year since 2002. Thus, the stock’s dynamics do not conform to the underlying model for calculating
PBR such that PBR for the Hawaiian monk seal is undetermined.

HUMAN-CAUSED MORTALITY AND SERIOUS Trend in abundance at 6 main NWHI subpopulations
INJURY

NMEFS updated its serious injury designation
and reporting process, which uses guidance from
previous serious injury workshops, expert opinion, and 1200 1
analysis of historic injury cases to develop new criteria
for distinguishing serious from non-serious injury
(Angliss and DeMaster 1998, Andersen et al. 2008,
NOAA 2012). NMFS defines serious injury as an
“injury that is more likely than not to result in
mortality”. Injury determinations for stock
assessments revised in 2013 or later incorporate the o004 E'Torbars indicate
new serious injury guidelines, based on the most f:::’;i:;::,:e,:min
recent 5-year period for which data are available.

Human-related mortality has caused two
major declines of the Hawaiian monk seal (Ragen

1999). In the 1800s, this species was decimated by
Sealers’ crews of wrecked Vessels’ and guano and Figure 1. Trend in abundance of monk seals at the six main

feather hunters (Dill and Bryan 1912; Wetmore Northwestern Hawaiian Islands subpopulations, based on a
1925; Bailey 1952; Clapp and Woodward 1972). combination of total enumeration and capture-recapture
Following a period of at least partial recovery in the ~estimates. Error bars indicate +2 s.e. (from variances of
first half of the 20™ century (Rice 1960), most capture-recapture estimates). Fitted log-linear regression line
subpopulations again declined. This second decline is shown.
has not been fully explained, but long-term trends at
several sites appear to have been driven both by variable oceanic productivity (represented by the Pacific Decadal
Oscillation) and by human disturbance (Baker et al. 2012, Ragen 1999, Kenyon 1972, Gerrodette and Gilmartin
1990). Currently, human activities in the NWHI are limited and human disturbance is relatively rare, but human-
seal interactions, have become an important issue in the MHI. Intentional killing of seals in the MHI is a relatively
new and alarming trend.

In 2009, three seals (including a pregnant female) were shot and killed in the MHI (Baker et al. 2010). In
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2010, a juvenile female seal was found dead died on Kauai due to multiple skull fractures caused by blunt force
trauma. Whether this was an intentional killing or an accidental occurrence (e.g., boat strike) is not known. In 2011,
two seals were found on the same general area of Molokai dead with skull fractures from blunt force trauma. It is
extremely unlikely that all carcasses of intentionally killed monk seals are discovered and reported. Studies of the
recovery rates of carcasses for other marine mammal species have shown that the probability of detecting and
documenting most deaths (whether from human or natural causes) is quite low (Peltier et al. 2012; Williams et al.
2011; Perrin et al. 2011; Punt and Wade 2010).

Fishery Information

Fishery interactions with monk seals can include direct interaction with gear (hooking or entanglement),
seal consumption of discarded catch, and competition for prey. Entanglement of monk seals in derelict fishing gear,
which is believed to originate outside the Hawaiian archipelago, is described in a separate section. Fishery
interactions are a serious concern in the MHI, especially involving nearshore fisheries managed by the State of
Hawaii. Nearshore gillnets have become a more common source of mortality recently. Three seals have been
confirmed dead in these gillnets (2006, 2007, and 2010), and one additional seal in 2010 may have also died in
similar circumstances but the carcass was not recovered. Numerous cases of seals with embedded hooks are
observed each year in the MHI. In 2011, 9 seals were observed hooked none of which constituted serious injuries.
Several incidents involved hooks used to catch ulua (jacks, Caranx spp.). Most reported hookings and gillnet
entanglements have occurred since 2000 (NMFS unpubl. data). The MHI monk seal population appears to have
been increasing in abundance during this period (Baker et al. 2011). No mortality or serious injuries have been
attributed to the MHI bottomfish handline fishery (Table 1). Published studies on monk seal prey selection based
upon scat/spew analysis and video from seal-mounted cameras revealed evidence that monk seals fed on families of
bottomfish which contain commercial species (many prey items recovered from scats and spews were identified
only to the level of family; Goodman-Lowe 1998, Longenecker et al. 2006, Parrish et al. 2000). Recent quantitative
fatty acid signature analysis (QFASA) results support previous studies illustrating that monk seals consume a wide
range of species (Iverson et al. 2011). However, deepwater-slope species, including two commercially targeted
bottomfishes and other species not caught in the fishery, were estimated to comprise a large portion of the diet for
some individuals. Similar species were estimated to be consumed by seals regardless of location, age or gender, but
the relative importance of each species varied. Diets differed considerably between individual seals. These results
highlight the need to better understand potential ecological interactions with the MHI bottomfish handline fishery.

There are no fisheries operating in or near the NWHI. In the past, interactions between the Hawaii-based
domestic pelagic longline fishery and monk seals were documented (Nitta and Henderson 1993). This fishery targets
swordfish and tunas and does not compete with Hawaiian monk seals for prey. In October 1991, in response to 13
unusual seal wounds thought to have resulted from interactions with this fishery, NMFS established a Protected
Species Zone extending 50 nautical miles around the NWHI and the corridors between the islands. Subsequently,
no additional monk seal interactions with the swordfish or tuna components of the longline fishery have been
observed.

Fishery Mortality Rate

Total fishery mortality and serious injury is not considered to be insignificant and approaching a rate of
zero. Monk seals are being hooked and entangled in the MHI at a rate that has not been reliably assessed but is
certainly greater than zero. The information above represents only reported direct interactions, and without purpose-
designed observation effort the true interaction rate cannot be estimated. Monk seals also die from entanglement in
fishing gear and other debris throughout their range (likely originating from various sources outside of Hawaii), and
NMES along with partner agencies is pursuing a program to mitigate entanglement (see below). Indirect interactions
(i.e., involving competition for prey or consumption of discards) remain a topic of ongoing investigation.

Entanglement in Marine Debris

Hawaiian monk seals become entangled in fishing and other marine debris at rates higher than reported for
other pinnipeds (Henderson 2001). A total of 323 cases of seals entangled in fishing gear or other debris have been
observed from 1982 to (Henderson 2001; NMFS, unpubl. data), including eight documented deaths result from
entanglement in marine debris (Henderson 1990, 2001; NMFS, unpubl. data). The fishing gear fouling the reefs and
beaches of the NWHI and entangling monk seals only rarely includes types used in Hawaii fisheries. For example,
trawl net and monofilament gillnet accounted for approximately 35% and 34%, respectively, of the debris removed
from reefs in the NWHI by weight, and trawl net alone accounted for 88% of the debris by frequency (Donohue et
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al. 2001). Yet, trawl fisheries have been prohibited in Hawaii since the 1980s.

The NMFS and partner agencies continue to mitigate impacts of marine debris on monk seals as well as
turtles, coral reefs and other wildlife. Marine debris is removed from beaches and seals are disentangled during
annual population assessment activities at the main reproductive sites. Since 1996, annual debris survey and removal
efforts in the NWHI coral reef habitat have been ongoing (Donohue et al. 2000, Donohue et al. 2001, Dameron et al.
2007).

Table 1. Summary of mortality, and serious injur