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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 2014 Pacific marine mammal stock assessments include revised reports for 11 Pacific marine mammal
stocks under NMFS jurisdiction, including six “strategic” stocks: Hawaiian monk seal, Southern Resident killer
whale, Main Hawaiian Islands Insular false Kkiller whale, Hawaii Pelagic false killer whale,
California/Oregon/Washington sperm whale, and Western North Pacific gray whale. New abundance estimates are
available for three stocks in the Pacific Islands region and five U.S. west coast stocks. New estimates of abundance
for the California/Oregon/Washington stock of sperm whales are based on a Bayesian trend analysis that utilizes
previously collected line-transect data (Moore and Barlow 2014), resulting in a more stable time series of abundance
estimates. Mortality and serious injury estimates of California/Oregon/Washington sperm whales in California drift
gillnets are updated, based on pooling additional years of data (>5 years) to reduce bias and improve precision in
mean annual bycatch estimates (Carretta and Moore 2014). The combination of new abundance estimates and
pooling of bycatch estimates over a longer time period for this stock of sperm whales results in mean annual bycatch
estimates that no longer exceed PBR. In addition, a new stock assessment report for Western North Pacific gray
whales is presented for the first time, prompted by new data showing that gray whales previously photographed in
the western North Pacific utilize U.S. and Mexican waters. Stock Assessments for Alaska region marine mammals
are published by the National Marine Mammal Laboratory (NMML) in a separate report.

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 2014 stock assessment reports were reviewed by the Pacific Scientific Review Group
at the April 2014 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 recommend users of this
document 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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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 mﬂuences (Kretzmann et aI 1997, 2001, Schultz et al. 2009) Qﬂ—a%lerag%l-(-)—lévfa—of—th%seals

subpepulaﬂoﬂs—arH}ot—rsolated—theugh—diﬁerent—rslaﬂd— houg monk seal subpopulatrons %exh1b1ted

considerable demographic mdependence the are connected by animal movement throu hout the species’ ran
(Johanos et al. 2013). ce A mone the NW . . RROE

genetie Genetic stock structure analysis (Schultz et aI 201 l) further supports management of the species as a smgle
stock.

POPULATION SIZE

The best estimate of the total population size is 1,153—32609. 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. In 2012, there was a marked
reduction in field effort in the NWHI due to reduced program funding. Researchers were in the field in the NWHI
from 30 to 44 days at each field site; a reduction of some 50% to 80% compared to typical recent years. The short
field season resulted in greater uncertainty in population abundance and trends. 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. Einally—s
Sometimes capture-recapture estimates are less than the known minimum abundance (Baker 2004), and in these
cases, the total number of seals actually 1dent1ﬁed was used In %O-l—l 2012 total enumeration was not . ach1eved at—for
any subpopulation-Fay e
diseovery-—eurves. Capture recature estrmates were avallable for French Frrgate Shoals Lrsranskr Island and Pearl
and Hermes Reef. Minimum abundance was used for Laysan Island, Midway Atoll and Kure Atoll. ErenehFErigate
Shoeals—and MidwayAtel—Thusa Abundance at the six main NWHI subpopulations was estimated to be 989 862
(including +4+ 111 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-264H+ 2008 and 2012 was +76-+54 16.1 £5.8
at Necker Island and 3+5=72 32.2 + 6.4 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 2606-2040 2008-2012 are 523156 49.9 £ 16.8 at Necker Island and +4-6+=26-8 103.1
+ 18.5 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, repertsfrem-the public, and directed NMFS observation effort. The total number of individually
identifiable seals documented in 2044 2012 was 146 138, the current best minimum abundance estimate for the
MHI.

Minimum Population Estimate

The total number of seals (989 853) 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 4-and-86 38 and 89, respectively. The minimum abundance
estimate for the main Hawaiian Islands in 2011 is 446 138 seals. The minimum population size for the entire stock
(species) is the sum of these estimates, or 482 1.118 seals.
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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 204+ 2012 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 (2002-20+ 2003-2012) estimates that abundance declined -3-4%-y'+95%
Cl=43%t025% ") -3.3% yr' (95% CI = -4.2% to -2.3% yr"). The MHI monk seal population appears to be
increasing with an intrinsic population growth rate 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 26442012. 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,x) 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%— 3.3% a year since 2002. Thus, the
stock’s dynamics do not conform to the underlying
model for calculating PBR such that PBR for the 1300
Hawaiian monk seal is undetermined.

Trend in abundance at 6 main NWHI subpopulations

1200 -

HUMAN-CAUSED MORTALITY AND SERIOUS
INJURY

1100 -3.3% peryr
Serious Injury Guidelines

NMFS updated-its-serious—injury-desisnation
and—reporting—process—which—uses guidance from
previogs seripus 1n|urv workshops, expert opinion., aqd Error bars indicate
analysis of historic injury cases to develop-new-criteria 907 42 se,and either
for—distinguishing serious from non-serious injury -2 se orknown Nmin
(Angliss and DeMaster 1998, Andersen et al. 2008, 400

NOAA 2012). NMFS defines serious injury as an 2002 2004 2006 2008 2010 2012
“injury that is more likely than not to result in Year
mortality”.  Injury—determinations— for—stock

1000 -

Estimated Abundance

sed_in 2013 1 . ]
; -~ delines—_! | |
od forwhich.d able.
Human-related mortality has caused two
major declines of the Hawaiian monk seal (Ragen
1999). In the 1800s, this species was decimated by

Figure 1. Trend in abundance of monk seals at the six main
Northwestern Hawaiian Islands subpopulations, based on a
combination of total enumeration and capture—recapture
estimates. Error bars indicate £2 s.e. (from variances of
capture-recapture estimates). Fitted log-linear regression line
is shown.
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sealers, crews of wrecked vessels, and guano and feather hunters (Dill and Bryan 1912; Wetmore 1925; Bailey
1952; Clapp and Woodward 1972). Following a period of at least partial recovery in the first half of the 20" century
(Rice 1960), most subpopulations again declined. This second decline 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 (Table 1).

Table 1. Intentional and potentially intentional killings of Hawaiian monk seals in the MHI since 2009.

Year | Age/sex Island Cause of Death Comments
Subadult male | Kauai Gunshot wound
2009 | Adult female Kauai Gunshot wound Pregnant
Adult male Molokai | Gunshot wound
2010 | Juvenile female | Kauai Multiple skull fractures, blunt force trauma | Intent unconfirmed
2011 Adult .male Molokar Skull fracture, blunt force trauma Intent unconfirmed
= | Juvenile female | Molokai | Skull fracture, blunt force trauma Intent unconfirmed
2012 Juvenile male Kauar Gunshot wound
= | Subadult male | Kauai Skull fracture Intent unconfirmed

extremely unlrkely that all carcasses of 1ntent10nally kllled monk seals are dlscovered 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
1nteractlons are a serrous concern in the MHI, espemally 1nvolV1ng nearshore fisheries managed by the State of

ebserved—eaeh—year—m—the—M—H—l— In 2012 29—1—1—9 16 seals were observed hooked four of which died as a result of
ingesting hooks-nene-ef-which-eonstituted-serious—injuries. The remaining 12 were non-serious hookings, although
5 of these would have been deemed serious had they not been mitigated by capture and hook removal. Several
incidents involved hooks used to catch ulua (jacks, Caranx spp.). _Nearshore gillnets became a more common
source of mortality in the 2000’s, with three seals 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. No gillnet-
related mortality or injuries have been documented since 2010. 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.
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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.

Table 2-1. Summary of mortality, -ar€d-serious and non-serious injury of Hawaiian monk seals due to fisheries and
calculation of annual mortality rate. n/a indicates that sufficient data are not available.

_ Data % Obs. Observe'd/Repc_)rted Estimqted No_n-s_erious Mean
Fishery Name Year Type coverage Mortallt_y/Serlous I\/_Iortallt_y/ (Mlg’gltgatled Takes (CV)
Injury Serious Injury serious)
2007 201% &100%" 0
Pelagic 2008 gg:z:;: 21.7% & 100% 8 8 0
Longline 2009 observer 20.6% & 100%’ 0 0 0 0(0)
2010 observer 21.1% & 100%? 0 0 0
2011 observer 20.3% & 100%? 0 0 0
2012 20.4% & 100%”
2007 0
2008 0 0
MHI 2009 Incidental 0
Bottomfish® 2010 observations none g n/a 0 n/a
2011 of seals 0 0
2012 0
2007 2
2008 Incidental 0 19—2(%’)
Nearshore* 2009 observations none 0 n/a 112) >0:6-1.0
2010 of seals 1 93)
2011 0 265
2012 4
Minimum total >66 1.0
annual takes =

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
NMEFS along with partner agencies is pursuing a program to mitigate entanglement (see below). Indirect interactions

' Total non-serious injuries documented. In parentheses, number of injuries that would have been deemed serious
had they not been mitigated (e.g., by de-hooking or disentangling.

* Observer coverage for deep and shallow-set components of the fishery, respectively.

> Data for MHI bottomfish and nearshore fisheries are based upon incidental observations (i.e., hooked seals and
those entangled in active gear). All hookings not clearly attributable to either fishery with certainty were attributed
to the bottomfish fishery, and hookings, which resulted in injury of unknown severity were classified as serious.

* Includes seals entangled/drowned in nearshore gillnets_and hooked/entangled in hook-and-line gear, recognizing
that it is not possible to determine whether the nets or hook-and-line gear involved were being used for commercial
purposes.
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(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 323 331 cases of seals entangled in fishing gear or other debris have
been observed from 1982 to 2012 (Henderson 2001; NMFS, unpubl. data). ;inelading—eight-Nine documented
deaths resulted from entanglement in marine debris, including a pup at Midway Atoll in 2012 (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 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).

Other Mortality

In the past 10 years (2003-20122002-20H}) two monk seals died during enhancement activities (in 2005
and 2006) and one died during research in 2007 (NMFS unpubl. data).

Sources of mortality that impede recovery include food limitation (see Habitat Issues), single and multiple-
male intra-species aggression (mobbing), shark predation, and disease/parasitism. Male seal aggression has caused
episodes of mortality and injury. Past interventions to remove aggressive males greatly mitigated, but have not
eliminated, this source of mortality (Johanos et al. 2010). Galapagos shark predation on monk seal pups has been a
chronic and significant source of mortality at French Frigate Shoals since the late 1990s, despite mitigation efforts
by NMFS (Gobush 2010). While disease effects on monk seal demographic trends are uncertain, there is concern
that diseases of livestock, feral animals, pets or humans could be transferred to naive monk seals in the MHI and
potentially spread to the core population in the NWHI. In 2003 and 2004, two deaths of free-ranging monk seals
were attributable to diseases not previously found in the species: leptospirosis and toxoplasmosis (R. Braun, pers.
comm.). Leptospira bacteria are found in many of Hawaii's streams and estuaries and are associated with livestock
and rodents. Cats, domestic and feral, are a common source of toxoplasma.

Habitat Issues

Poor juvenile survival rates and variability in the relationship between weaning size and survival suggest
that prey availability is likely limiting recovery of NWHI monk seals (Baker and Thompson 2007, Baker et al. 2007,
Baker 2008). Multiple strategies for improving juvenile survival are being considered and will be developed through
an experimental approach in coming years (Baker and Littnan 2008, Baker et al. 2013). NMFS has produced a draft
Programmatic Environmental Impact Statement on current and future anticipated research and enhancement
activities'. A major habitat issue involves loss of terrestrial habitat at French Frigate Shoals, where pupping and
resting islets have shrunk or virtually disappeared (Antonelis et al. 2006). Projected increases in global average sea
level may further significantly reduce terrestrial habitat for monk seals in the NWHI (Baker et al. 2006, Reynolds et
al. 2012).

Goodman-Lowe (1998) provided information on prey selection using hard parts in scats and spewings.
Information on at-sea movement and diving is available for seals at all six main subpopulations in the NWHI using
satellite telemetry (Stewart et al. 2006). Cahoon (2011) and Cahoon et al. (2013) described diet and foraging
behavior of MHI monk seals, and found no striking difference in prey selection between the NWHI and MHI.

Remains of the seawall at Tern Island, French Frigate Shoals, is an entrapment hazard for seals. Vessel
groundings pose a continuing threat to monk seals and their habitat, through potential physical damage to reefs, oil
spills, and release of debris into habitats.

Monk seal abundance is increasing in the main Hawaiian Islands (Baker et al. 2011). Further, the excellent
condition of pups weaned on these islands suggests that there may be ample prey resources available, perhaps in part
due to fishing pressure that has reduced monk seal competition with large fish predators (sharks and jacks) (Baker

' http://www.nmfs.noaa.gov/pr/permits/eis’hawaiianmonksealeis.htm
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and Johanos 2004). If the monk seal population continues to expand in the MHI, it may bode well for the species’
recovery and long-term persistence. In contrast, there are many challenges that may limit the potential for growth in
this region. The human population in the MHI is approximately 1.4 million compared to fewer than 100 in the
NWHI, so that the potential impact of disturbance in the MHI is great. Intentional killing of seals (noted above)
poses a very serious new concern. Also, the same fishing pressure that may have reduced the monk seal’s
competitors, is a source of injury and mortality. Finally, vessel traffic in the populated islands carries the potential
for collision with seals and impacts from oil spills. The causes of two recent non-serious injuries (in 2010 and 2011)
to seals were attributed to boat propellers. Thus, issues surrounding monk seals in the main Hawaiian Islands will
likely become an increasing focus for management and recovery of this species.

STATUS OF STOCK

In 1976, the Hawaiian monk seal was designated depleted under the Marine Mammal Protection Act of
1972 and as endangered under the Endangered Species Act of 1973. The species is well below its optimum
sustainable population (OSP) and has not recovered from past declines. Therefore, the Hawaiian monk seal is a
strategic stock. Annual human-caused mortality for the most recent 5-year period (2008-2012-2007-20H) was at
least 2.6 8 animals, including fishery-eausedrelated mortality in nearshore gillnets_and hook-and-line gear (>=1
0:6/ yr, Table 2-1), shooting-related deaths (>=0.8 8-6 / yr), and blunt-force trauma deaths of unknown origin (>=0.8
06/ yr, Table 1).
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FALSE KILLER WHALE (Pseudorca crassidens):
Hawaiian Islands Stock Complex — Main Hawaiian Islands Insular,
Northwestern Hawaiian Islands, and Hawaii Pelagic Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

False Kkiller whales are found worldwide mainly  35° , ' ' :
in tropical and warm-temperate waters (Stacey
et al. 1994). In the North Pacific, this species is
well known from southern Japan, Hawaii, and
the eastern tropical Pacific. Fhere—are—seven
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One on-
effort S|ght|ng of false killer Whales was made
during a 2002 shipboard survey, and six during .
a 2010 shipboard survey of waters within the +
U.S. Exclusive Economic Zone (EEZ) of the
Hawaiian Islands (Figure 1; Barlow 2006, 10° — — y T
Bradford et al. 2032 2014). Smaller-scale 180 170
surveys conducted around the main Hawaiian
Islands (Figure 2) show that false killer whales
are also encountered in near shore waters (Baird

Latitude (N)

Johnston
Atoll

Longitude (W)

Figure 1. False killer whale on-effort sighting locations during
standardized shipboard surveys of the Hawaiian Islands U.S.

et al. 2005, Mobley et al. 2000), and a single on-
effort and three off-effort sightings during a-the
2010 Hawaiian lIslands Cetacean Ecosystem
Assessment Survey (HICEAS) shipboard survey
reveal that the species also occurs near shore in
the Northwestern Hawaiian Islands (Baird et al.
2013). This species also occurs in U.S. EEZ
waters around Palmyra and Johnston Atolls
(e.q., Barlow et al. 2008, Bradford & Forney

EEZ (2002, gray diamond, Barlow 2006; 2010, black triangles,
Bradford et al. 2622 2014, pelagic waters of the central Pacific
south of the Hawaiian Islands (2005, gray crosses, Barlow and
Rankin 2007) and the Johnston Atoll EEZ. Outer lines represent
approximate boundary of U.S. EEZs; light shaded gray area is
the main Hawaiian Islands insular false killer whale stock area,
including overlap zone between MHI insular and pelagic false
killer whale stocks; dark shaded gray area is the Northwestern
Hawaiian Islands stock area, which overlaps the pelagic false

2013 NMFES/PIR/PSD—unpublished—data) and

American Samoa (Johnston et al. 2008, Oleson
2009).

killer whale stock area and part of the MHI insular false killer
whale stock area.

Genetic,  photo-identification,  and
telemetry studies indicate there are three demographically-independent populations of false killer whales in
Hawaiian waters. Genetic analyses indicate restricted gene flow between false killer whales sampled near the main
Hawaiian Islands (MHI), the Northwestern Hawaiian Islands (NWHI), and in pelagic waters of the Eastern (ENP)
and Central North Pacific (CNP) (Chivers et al. 2007, 2010; Martien et al. 2011). Chivers et al. (2010) expanded on
previous analyses with_using additional samples and including analysis of 8 nuclear DNA (nDNA) microsatellites,
revealing strong phylogeographic patterns consistent with local evolution of haplotypes nearly unique to false killer
whales occurring nearshore within the Hawaiian Archipelago. Analysis of 21 additional samples collected during
HICEAS in a-2010 shipbeard-survey-in-Hawatian-waters-reveals significant differentiation in both mitochondrial
DNA (mtDNA) and nDNA between false killer whales found near the MHI and the NWHI (Martien et al. 2011).
Photographic—identification of individuals seen near the NWHI confirms that they do not associate with individuals
near the MHI south of Kauai (Baird et al. 2013). Two false killer whales previously photographed near Kauai were
seen in groups observed near Nihoa in the NWHI, and are not known to associate with animals from the MHI,
suggesting geographic overlap of MHI and NWHI false killer whale populations near Kauai. Further evaluation of
photographic and genetic data from individuals seen near the MHI suggests the occurrence of three separate social
clusters (Baird et al. 2012, Martlen et aI 2011) Where matlng pnmarny—occurs prlmarllv, thouqh not excluswelv
within clusters;
(Martien et al. 2011).
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Figure 2. Sighting, biopsy, and telemetry records of false killer whale identified as being part of the MHI
insular (square symbols), NWHI (triangle symbols), or pelagic (open and cross symbols) stocks. The
dark gray area is the 40-km MHI insular core area; light gray area is the 40-km to 140-km MHI insular-
pelagic overlap zone (Baird et al. 2010, Baird et al. 2013, -unpublished-data;-reproduced-from-Forney-etak
2010); medium gray area is the 50-nmi (93-km) Monument boundary extended to the east to encompass
Kauai, representing the NWHI stock boundary. The MHI insular, pelagic, and NWHI stocks overlap in
the vicinity of Kauai.

Fishery © observers have collected tissue samples for genetic analysis from cetaceans incidentally caught
in the Hawaii-based longline fishery since 2003. Between 2003 and 2010, eight false killer whale samples, four
collected outside the Hawaiian EEZ and four collected within the EEZ but more than 100 nautical miles (185km)
from the main Hawaiian Islands {see-Figure-3)-were determined to have Pacific pelagic haplotypes (Chivers et al.
2010). At the broadest scale, significant differences in both mtDNA and nDNA are evident between pelagic false
killer whales in the ENP and CNP strata (Chivers et al. 2010), although the sample distribution to the east and west
of Hawaii is insufficient to determine whether the sampled strata represent one or more stocks, and where pelagic
stock boundaries would be drawn.

a 2 0 0 0 A ha NH\A,

eu;mm—meegm%ed—beemdanes—eﬁhe—MHJ—m&uaHM—pelag%tedes—The three Hawaiian stocks of false klller

whales have overlapping ranges. MHI insular false killer whales have been seen as far as 112 km from the main
Hawaiian Islands, while pelagic stock animals have been seen within 42 km of the main Hawaiian Islands (Baird et
al. 2008, Baird 2009, Baird et al. 2010, Forney et al. 2010). NWHI false killer whales have been seen as far as 93
km from the NWHI and near Kauai (Baird et al. 2012, Bradford et al. 2012, Martien et al. 2011). Animals seen
within 40 km of each of the main Hawaiian Islands from Hawaii Island to Oahu are considered to belong to the MHI
insular stock. Waters within 40 km of Kauai and Niihau are an overlap zone between the MHI insular and NWHI
stocks, as individuals from both populations are known to occur there. Animals seen within 93 km of the NWHI,
inside the Papahanaumokuakea Marine National Monument may belong to either the NWHI or pelagic stock, as
animals from both stocks have been seen inside the Monument. Animals beyond 140 km of the MHI and beyond 93
km of the NWHI are considered to belong to the pelagic stock. The MHI insular and pelagic stocks overlap between
40 km and 140 km from shore contiguously between Oahu and Hawaii Island. All three stocks overlap within 40
km and 93 km around Kauai and Niihau, and the MHI insular and pelagic stocks overlap from 93 km to 140 km
around these islands (Figure 2).

The pelagic stock includes animals found within the Hawaiian Islands EEZ and in adjacent international
waters; however, because data on false killer whale abundance, distribution, and human-caused impacts are largely
lacking for international waters, the status of this stock is evaluated based on data from U.S. EEZ waters of the
Hawaiian Islands (NMFS 2005). The Palmyra Atoll stock of false killer whales isare still considered to be a separate
stock, because comparisons amongst false killer whales sampled at Palmyra Atoll and those sampled from the MHI
insular stock and the pelagic ENP reveal restricted gene flow, although the sample size remains_too low for robust
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comparisons (Chivers et al. 2007, 2010). NMFS will obtain and analyze additional samples for genetic studies of
stock structure, and will evaluate new information on stock ranges as it becomes available.

For the Marine Mammal Protection Act (MMPA) stock assessment reports, there are currently five Pacific
Islands Region management stocks (Forney et al. 2011, Martien et al. 2011): 1) the Main Hawaiian Islands insular
stock, which includes animals inhabiting waters within 140 km (approx. 75 nmi) of the main Hawaiian Islands, 2)
the Northwestern Hawaiian Islands stock, which includes animals inhabiting waters within 93 km (50 nmi) of the
NWHI and Kauai, 3) the Hawaii pelagic stock, which includes false killer whales inhabiting waters greater than 40
km (22 nmi) from the main Hawaiian Islands, including adjacent high seas waters, 4) the Palmyra Atoll stock, which
includes animals found within the U.S. EEZ of Palmyra Atoll, and 5) the American Samoa stock, which includes
animals found within the U.S. EEZ of American Samoa. Estimates of abundance, potential biological removal, and
status determinations for the first three stocks are presented below; the Palmyra Atoll and American Samoa Sstocks
are covered in separate reports.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Serious Injury Gmdelmes

3 which-uses guidance from prewous
serious injury workshops expert op|n|on and analy5|s of hlstorlc |nJury cases to

distinguishing serious from non-serious injury (Angliss and DeMaster 1998, Andersen et al. 2008, NOAA 2012).
NMFS deﬁnes serious ln_]ury as an “|njury that is more Ilkely than not to result in mortallty” Ln}uwdete#mmatlens

Fishery Information

Interactions with false Kkiller 35° . . : :

whales, including depredation <

of catch of a variety of pelagic o .

fishes, have been identified in 307 _— ﬁi};ﬁgi” . I

logbooks and NMFS observer S-L N

records from Hawaii pelagic o oL T * .

longline fishing trips (Nitta and B T -

Henderson 1993, Oleson et al.

2010, NMFS/PIR unpublished

data). False killer whales have .

been observed feeding on mahi Johnston .
. : Atoll .

mahi, Coryphaena hippurus, 15 L

and vyellowfin tuna, Thunnus

albacares (Baird 2009), and

they have been reported to take 10 . T .

large fish from the trolling lines 180° 170 160

of commercial and recreational Longitude (W)

fishermen (Shallenberger 1981).

There are anecdotal reports of

marine mammal interactions in  Figure 3. Locations of observed false killer whale takes (black diamonds) and

the commercial Hawaii  possible takes (blackfish) of this species (open diamonds) in the Hawaii-based

shortline fishery which sets gear  longline fisheries, 2008-2012 2007-201%. Some take locations overlap. Solid

at Cross Seamount and possibly ~ gray lines represent the U.S. EEZ; the dotted line is the outer (140-km)

around the main Hawaiian boundary of the overlap zone between MHI insular and pelagic false killer

Islands. The shortline fishery is ~ Whale stocks; the dashed line is the 93-km boundary of the NWHI stock; the

permitted through the State of  gray shaded area is the February-September longline exclusion zone.

Hawaii Commercial Marine

License program, and until recently, no reporting systems existed to document marine mammal interactions.

Baird and Gorgone (2005) documented high rates of dorsal fin disfigurements consistent with injuries from
unidentified fishing line for false killer whales belonging to the MHI insular stock._A recent report included
evaluation of additional individuals with dorsal fin injuries and suggested that the rate of interaction between false
killer whales and various forms of hook and line gear may vary by population and social cluster, with the MHI
insular stock showing the highest rate of dorsal fin disfigurements (Baird et al. 2014). It is unknown whether these
injuries might have been caused by longline gear, shortline gear, or other commercial or recreational hook-and-line

Latitude (N)
/ *_ *

(o]

150° 140
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gear used around the main Hawaiian Islands. Examination of a stranded MHI insular false killer whale in October
2013 revealed that this individual had five fishing hooks and fishing line in its stomach (NMFS PIR Marine
Mammal Response Network). Although the fishing gear is not believed to have caused the death of the whale, the
finding confirms that MHI insular false killer whales are consuming previously hooked fish or are interacting with
hook and line fisheries in the MHI. Many of the hooks within the whale’s stomach were not consistent with those
currently allowed for use within the commercial longline fisheries and could have come from a variety of near shore
fisheries. No estimates of human-caused mortality or serious injury are currently available for near_shore hook and
line or gillnet fisheries because these fisheries are not observed or monitored for protected species bycatch.

Table 1. Summary of available information on incidental mortality and serious injury_(MSI) of false killer whales
(Hawaiian Islands Stock Complex) and unidentified blackfish in commercial longline fisheries, by stock and EEZ
area, as applicable (McCracken 20432014). Mean annual takes are based on 2007-20112008-2012 estimates unless
otherwise indicated_(a new alternative was explored in this report for prorating among three stocks). Information on
all observed takes (T) and combined mortality events—& serious injuryies-MsSH is included. Total takes were
prorated to deaths, serious injuries, and non-serious injuries based on the observed proportions of each outcome.
Unidentified blackfish are pro-rated as either false killer whales or short-finned pilot whales according to their
distance from shore (McCracken 2010). CVs are estimated based on the combined variances of annual false killer
whale and blackfish take estimates and do not yet incorporate additional uncertainty introduced by prorating false
killer whales takes in the overlap zone and prorating the takes of unidentified blackfish.

Observed total interactions (T), observed mortality events; and serious injuries (MSI), and
total estimated mortality and serious injury (MSI) of false killer whales by stock / EEZ region
Hawaii Pelagic Stock . =
P Main Hawaiian Northwestern
Fishery Data Percent Islands Insular Hawaiian Islands
Name Year | T o Observer | Qutside U.S. EEZs Hawaiian EEZ Stock Stock
e Coverage - D
Obs. Obs. Obs. Obs.
EKW EKW EKW EKW
T/MSI | Estimated T/MSI | Estimated T/MSI | Estimated T/MSI | Estimated
Obs. MSI (CV) QObs. MSI (CV) Obs. MSI (CV) Obs. MSI (CV)
uB uB uB uB
T/MSI T/MSI T/MSI T/MSI
0 3/3 0 0
2008 22% 0 0(-) 33 17(0.4) 0 0(-) 0 0()
717 3/3 0 0
0 2L = = - = A
Hawaii- 2009 21% 0 39 (0.2) 0 12 (0.6) 0 0(-) 0 0(-)
based Observer 11 312 0 0
deep-set | 2010 T data 21% o 6(1.4) ”n 14 (0.4) 0 0(-) 0 0()
longline - = — = =
fishery 0 312 0 0
2011 20% 1/0 2(2.0) 11 12 (0.5) 11* 0(-) 0 0(-)
0 3/2* 2/2* 2/2*
0 0 312% 212* 2/2*
2012 20% 11 4(2.0) 0/0 8 (0.4) 0/0 4(0.4) 0/0 1(0.4)
Mean Estimated Annual Take (CV) 9.9 (04 12.7(0.2) 0.9 (2.0 04 (15
0 1/0 0 0
2008 100% 1n 01 0 0 0 0 0 0
Hawaii- | 2009 100% 0 0 i 1 g 0 g 0
Possra 0 0 0 0
based
shallow- Observer 0 0 0 0
set 2010 data 100% 0 0 0 0 0 0 0 0
longline
- 0 1/0 0 0
fishery | 2011 100% mn 01 0 0 0 0 0 0
0 1/0 0 0
2012 100% 0 0 0 0 0 0 0 0
Mean Annual Takes (100% coverage) 0.3 0.3 0 0
Minimum total annual takes within U.S. EEZ 13.0(0.2 0.9 (2.0) 0.4 (1.5)
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FASE FMSH FHAASH FHAASH
ME&SH ME&SH M&SI M&SH
Percent Obs: V) Obs: V) Obs: (V) Obs: eV
Fishery Data Observer uB uB uB uB
Name Year Fype Coverage | FHMSH TSt st st
10 2/ 0 0
2007 20% 0 234 4] 80 4] o) 4] 06
e} 3 0 0
Hawaki- 2008 22% 0 0 343 o 4] o) 4] -6
based Ohbserver
deep-set H7 313 0 0
longline 2009 data 21% 0 38-(0-2) 0 26 0 - 0 -
fishery n 32 0 0
2010 21% 0 64y Eos 4o 0 - 0 o)
0 2/2 0 0
2011 20% 10 240-6) 1= 110 4= 16 9 o)
Mean Estimated Annual Take (CV) 9.6(0:4) - 12.4(0.3) - 0.1(0.3) - 0()
0 0 0 0
2007 1006% 0 4] 4] 4] 4] 0 4] 4]
Hawaii e} 10 0 0
based 2008 100% 1/1 1 4] 4] 4] 0 4] 4]
shatlew- Observer 0 1 0 0
set 2009 data 100% 0 4] 4] 1 4] 0 4] 4]
fishery 0 s} s} s}
2016 106% 0 9 4] 4] 4] 0 4] 4]
e} 0 0 0
2041 106% 14 1 4] 4] 4] 0 4] 4]
Mean-Anndal Takes (100% coverage} 03 - 02 - 9 - 9
Mintaurm-totalbannuabtakeswithin U S EEZ - - - 12.6(6-3) - 0-1(6-3) - 4]

* False killer whale and unidentified blackfish takes within the Hawaiian stock overlap zones MHHHnsular/pelagic-stock-overlap-zene-are shown
once for each stock. Within the MHI insular and pelagic overlap zones,—but total estimates derived from these takes are first prorated among
potentially affected stocks based on the distance from shore of the take location (see text-abeve, and McCracken 2010). Then, within the 3-way
NWHI/MHI insular/pelagic overlap zone, the estimates were further prorated based on the relative level of fishing effort in each zone and the
density of each stock within each zone, as an alternative to assigning the entire estimated insular take to both insular stocks (MHI and NWHI).

There are two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that targets
primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within U.S.
waters and on the high seas, but are prohibited from operating within the Papahanaumokuakea Marine National
Monument and within the Longline Exclusion Area around the main Hawaiian Islands. Between 2067 2008 and
2011 2012, three four false Kkiller whales were observed hooked or entangled in the SSLL fishery (100% observer
coverage) within the U.S. EEZ of the Hawaiian Islands, and 22 23 false killer whales were observed taken in the
DSLL fishery (20-22% observer coverage) within Hawaiian waters or adjacent high-seas waters (excluding Palmyra
Atoll EEZ waters) (Bradford & Forney 2014 2013). Based on an evaluation of the observer’s description of each
interaction and following the most recently developed criteria for assessing serious injury in marine mammals
(NMFS 2012), two animals_taken in the SSLL fishery within the Hawaii EEZ were considered not seriously injured,
and-one was considered seriously injured., and the level of injury could not be determined for one additional animal
based on the observer’s descriptions of the interaction. In the DSLL fishery, twe one taken in Hawaiian waters
within the range of the pelagic stock-and-ene-taken-on-the-high-seas-were was considered not seriously injured_and
the level of injury could not be determined for ene two additional animals based on the observers’ descriptions of
the interactions. The remaining 49 20 false killer whales taken in the DSLL fishery, eight in high seas waters,-and
eleven _ten in the Hawaiian Islands EEZ pelagic stock range, and two in the three-way overlap zone between the
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pelagic, MHI insular, and NWHI stocks were considered seriously injured (Bradford & Forney 2043 2014). Seven
Eight additional unidentified “blackfish” (unidentified cetaceans known to be either false killer whales or short-
finned pilot whales) that-may-have-been-falsekillerwhales-were also seriously injured during 2007-2011 2008-2012
(Bradford & Forney 2014 2613). Additionally, one unidentified blackfish was taken on the high seas in the deep set
longline fishery in 2011, but was not seriously injured (Table 1). Five-ef-the-seven Six of the eight seriously injured
false killer whales—injuries were taken in the DSLL fishery within U.S. EEZ waters, including one animal within the
MHI insular/pelagic stock overlap zone range, and the remaining two seriously injured -injuries false killer whales
were taken by the SSLL fishery on the high seas (Table 1 and Figure 3).

Takes of false killer whales of unknown stock within 140km of the Main Hawaiian Islands must be

prorated to I\/IHI insular, oelaqw or NWHI stocks. WHM&%W

thhelstaneeirem—shere—élmeeraeken%@;@).— No genetlc samples are avallable to establlsh stock |dent|ty for these

takes, but allbeth stocks are considered at risk of interacting with longline gear. The pelagic stock is known to
interact with longline fisheries in waters offshore of the overlap zone, based on two genetic samples obtained by
fishery observers (Chivers et al. 2008). MHI insular and NWHI false killer whales have been documented via
telemetry to move far enough offshore (3+2km) to reach longline fishing areas, and animals from thisthe MHI
insular stock have a high rate of dorsal fin disfigurements consistent with injuries from unidentified fishing line
(Baird and Gorgone 2005, Baird et al. 2014). Finallyt Takes of unidentified blackfish are prorated to each steek
species based on distance from shore (McCracken 2010). The distance-from-shore model was chosen following
consultation with the Pacific Scientific Review Group, based on the model’s logic and performance and-simplicity
relatlve toa number of other mereueempheated—models WI'[h S|m|Iar output (McCracken 2010) —Preratren—ef—f&tse

unldentlfled blackflsh takes to species, total false k|IIer Whale take estlmates Wlthln 140km of the MHI are first
prorated to the MHI insular or pelagic stock assuming that the density of MHI insular stock animals declines and
pelagic stock density increases with distance from shore as in the methods of McCracken (2010).

With the McCracken (2010) proration between MHI insular and pelagic stocks as a starting point, two
alternatives were examined for allocating takes among the 3-stocks in the 140-km overlap zone. The first alternative
partitioned the take within the 140-km zone among the 2 and 3-way overlap zones based on the relative level of
fishing effort in each zone. Because a much greater proportion of fishing has occurred in the 2-way overlap zone
between MHI insular and pelagic false killer whales than in the smaller overlap zone between all three stocks, the
majority of takes were assigned to the 2-way overlap zone. The distance-from-shore model implemented by
McCracken (2010) provides a relative probability of occurrence and density of MHI insular versus pelagic stock
take within the 140km region given individual take locations in each year. Relative density and take rate were used
within the 3-way overlap zone to compute an assumed constant proportion of take between these two stocks among
the overlap zones. The NWHI stock density was then joined with these adjusted MHI insular and pelagic stock
densities, and the total take estimate for that zone was prorated among the three stocks based on their relative
densities in this zone. A similar approach was used to prorate take between the NWHI and pelagic stocks in a small
area of overlap outside of 140km that is open to longline fishing. First, total pelagic stock take outside of 140km
was partitioned based on the distribution of fishing effort in the NWHI-pelagic stock overlap and pelagic-only
zones, then the take assigned to the small NWHI-pelagic overlap zone- was prorated between stocks based on the
relative densities of each stock. Using this approach, the 5-yr annual mortality and serious injury estimates of MHI
insular, NWHI, and pelagic stocks are 0.9, 0.4, and 13.0, respectively.

As an alternative to this approach, GAMMS suggests assigning all take within an overlap zone to all
potentially affected stocks. Using this approach all MHI insular stock take within the 140-km zone estimated
following the initial proration (McCracken 2010) could be assigned to both MHI insular and NWHI stocks. This
approach results in 5-yr annual mortality and serious injury estimates of MHI insular and NWHI stocks of 1.0, and a
pelagic stock estimated take of 13.0. The overall status of each stock relative to PBR does not change versus the first
approach described above.

The first proration approach is preferable, as it uses fishing location data and the relative densities of false
killer whales to partition take among stocks. Based on these bycatch analyses, including the new alternative 3-way
proration, estimates of annual and 5-yr average annual mortality and serious injury of false killer whales, by stock
and EEZ area, are shown in Table 1. Estimates of mortality and serious injury (M&SI) include a pro-rated portion of
the animals categorized as unidentified blackfish (UB). Although annual M&SI estimates are shown as whole
numbers of animals, the 5-yr average M&SI is calculated based on the unrounded annual estimates. Proration of
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false killer whale takes within the overlap zones and of unidentified blackfish takes introduces unguantified
uncertainty into the bycatch estimates, but until methods of determining stock identity for animals observed taken
within the overlap zone are available, and all animals taken can be identified to species (e.g., photos, tissue
samples), these proration approaches are needed ensure that potential impacts to all stocks are assessed in the
overlap zones.

Because of high rates of false killer whale mortality and serious injury in Hawaii-based longline fisheries, a
Take Reduction Team (Team) was established in January 2010 (75 FR 2853, 19 January 2010). The Team was
charged with developing recommendations to reduce incidental mortality and serious injury of the Hawaii pelagic,
MHI insular, and Palmyra stocks of false killer whales in the DSLL and SSLL fisheries. The Team submitted a draft
Take Reduction Plan (Plan) to NMFS (http://www.nmfs.noaa.gov/pr/pdfs/interactions/fkwtrp_draft.pdf), and NMFS
published a final Plan based on the Team’s recommendations (77 FR 71260, 29 November, 2012). Take reduction
measures include gear requirements, time-area closures, and measures to improve captain and crew response to
hooked and entangled false killer whales. The Plan became effective December 31, 2012, with gear requirements
effective February 27, 2013._Additionally, the Plan includes non-regulatory measures that NMFS will implement to
improve data quality and dissemination to the Team and the public._These measures were not in effect during 2008-
2012, the period for which bycatch was estimated in this report. Bycatch estimation methods will need to be
adjusted when 2013 takes are considered to account for changes in fishing gear and captain training intended to
reduce the false Killer whale serious injury rate.

MAIN HAWAIIAN ISLANDS INSULAR STOCK
POPULATION SIZE

A photographic mark-recapture study during 2000-2004 around the main Hawaiian Islands produced an
estimate of 123 (CV=0.72) MHI insular false killer whales (Baird et al. 2005). This abundance estimate is based in
part on data collected more than 8 years ago, and is considered outdated as a measure of current abundance (NMFS
2005). A Status Review for the MHI insular stock in 2010 (Oleson et al. 2010) used recent, unpublished estimates of
abundance for two time periods, 2000-2004 and 2006-2009 in a Population Viability Analysis (PVVA). These new
estimates were based on more recent sighting histories and open population models, yielding more precise estimates
for the two time periods. The new abundance estimate for the 2000-2004 period is 162 (CV=0.23) animals. Two
separate estimates for 2006-2009 were presented in the Status Review; 151 (CV=0.20) and 170 (CV=0.21),
depending on whether animals photographed near Kauai are included in the estimate {Baird-unpublished-data}. The
animals seen near Kauai included in the higher estimate have now been associated with the NWHI stock (Baird et al.
2013), such that the best estimate of population size for the MHI insular stock is the smaller estimate of 151 animals.
However, it should be noted that even this smaller estimate may be positively-biased, because missed photo-1D
matches were discovered after the analyses were complete (discussed in Oleson et al. 2010).

Minimum Population Estimate

The minimum population estimate for the MHI insular stock of false killer whales is the number of distinct
individuals identified during 2008-2011 2009-2012 photo-identification studies, or 129 138 false killer whales
(Baird, unpublished data). Recent mark-recapture estimates (Oleson et al. 2010) of abundance are known to have a
positive bias of unknown magnitude due to missed matches, and therefore are not suitable for deriving a minimum
abundance estimate.

Current Population Trend

Reeves et al. (2009) suggested that the MHI insular stock of false killer whales may have declined during
the last two decades, based on sightings data collected near Hawaii using various methods between 1989 and 2007.
Baird (2009) reviewed trends in sighting rates of false killer whales from aerial surveys conducted using consistent
methodology around the main Hawaiian Islands between 1994 and 2003 (Mobley et al. 2000). Sighting rates during
these surveys showed a statistically significant decline that could not be attributed to any weather or methodological
changes. The Status Review of MHI insular false killer whales (Oleson et al. 2010) presented a quantitative analysis
of extinction risk using a Population Viability Analysis (PVA). The modeling exercise was conducted to evaluate
the probability of actual or near extinction, defined as a population reduced to fewer than 20 animals, given
measured, estimated, or inferred information on population size and trends, and varying impacts of catastrophes,
environmental stochasticity and Allee effects. All plausible models indicated the probability of decline to fewer
than 20 animals within 75 years was greater than 20%. Though causation was not evaluated, all plausible models
indicated the population has declined since 1989, at an average rate of -9% per year (95% probability intervals -5%
to -12.5%), though some two-stage models suggested a lower rate of decline over the past decade (Oleson et al.
2010).
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate for this species in Hawaiian waters.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the MHI insular false killer whale stock is calculated as
the minimum population estimate (£29138) times one half the default maximum net growth rate for cetaceans (¥ of
4%) times a recovery factor of 0.1 (for a stock listed as Endangered under the ESA and with minimum population
size less than 1500 individuals; Taylor et al. 2000) resulting in a PBR of 0.3 false killer whales per year.

STATUS OF STOCK

The status of MHI insular stock false killer whales relative to OSP is unknown, although this stock appears
to have declined during the past two decades (Oleson et al. 2010, Reeves et al. 2009; Baird 2009). MHI insular false
killer whales are listed as “endangered” under the Endangered Species Act (1973) (77 FR 70915, 28 November,
2012). The Status Review report produced by the Biological Review Team (BRT) (Oleson et al. 2010) found that
Hawaiian insular false Killer whales are a Distinct Population Segment (DPS) of the global false killer whale taxon.
Of the 29 identified threats to the population, the BRT considered the effects of small population size, including
inbreeding depression and Allee effects, exposure to environmental contaminants (Ylitalo et al. 2009), competition
for food with commercial fisheries (Boggs & Ito, 1993, Reeves et al. 2009), and hooking, entanglement, or
intentional harm by fishers to be the most substantial threats to the population. The BRT concluded that Main
Hawaiian Islands insular false killer whales were at high risk of extinction. Following additional information on the
occurrence of another island-associated stock in the NWHI, the BRT reevaluated the DPS decision and concluded
that the population still met the standard to be listed as a DPS (Oleson et al. 2012). Because MHI insular false Killer
whales are formally listed as "endangered" under the ESA, they are automatically considered as a "depleted” and
"strategic" stock under the MMPA. Because the rate of mortality and serious injury to MHI insular false killer

whales (0.9 animals per year) exceeds the PBR (0.3 animals per year), the total fishery mortality and serious injury

HAWAII PELAGIC STOCK
POPULATION SIZE

Analyses of a 2002 shipboard line-transect survey of the Hawaiian Islands EEZ resulted in an abundance
estimate of 484 (CV = 0.93) false killer whales within the Hawaiian Islands EEZ outside of about 75 nmi of the
main Hawaiian Islands (Barlow & Rankin 2007). A new abundance survey was completed in 2010 within the
Hawaiian Islands EEZ and resulted in five on-effort detections of false killer whales attributed to the Hawaii pelagic
stock. Analysis of the 2010 HICEAS shipboard line-transect data resulted in an abundance estimate of 4,563 1,552
(CV=0.66) false Killer whales outside of 40 km of the main Hawaiian Islands (Bradford et al. 2042 2014). Bradford
et al. (2042 2014) reported that most (64%) false killer whale groups seen during the 2010 HICEAS survey were
seen moving toward the vessel when detected by the visual observers. Together with an sigrificant increase in
sightings close to the trackline, these this behavioral data suggests vessel attraction is likely occurring and may be
significant. Although Bradford et al. (2042 2014) employed a half-normal model to minimize the effect of vessel
attraction, the abundance estimate may is-tkehystill be positively biased as a result of vessel attraction;_because
groups originally outside of the survey strip, and therefore unavailable for observation by the visual survey team,
may have moved within the survey strip and been sighted. There is some suggestion of such attractive movement
within the acoustic data, though_the extent of any bias created by this movement is unknown. A 2005 survey
(Barlow and Rankin 2007) resulted in a separate abundance estimate of 906 (CV=0.68) false killer whales in
international waters south of the Hawaiian Islands EEZ and within the EEZ of Johnston Atoll, but it is unknown
how many of these animals might belong to the Hawaii pelagic stock.

Minimum Population Estimate

The minimum population size is calculated as the lower 20th percentile of the log-normal distribution
(Barlow et al. 1995) of the 2010 abundance estimate for the Hawaiian Islands EEZ outside of 40 km from the main
Hawaiian Islands (Bradford et al. 2042 2014) or 9906 935 false killer whales. The minimum abundance estimate has
not been corrected for vessel attraction and may be an over-estimate of minimum population size.

72



Current Population Trend

No data are available on current population trend. It is incorrect to interpret the increase in the abundance
estimate from 2002 to 2010 as an increase in population size, given changes to the survey design in 2010 and the
analytical framework specifically intended to better enumerate and account for overall group size, the low precision
of each estimate, and a lack of understanding of the oceanographic processes that may drive the distribution of this
stock over time. Further, estimation of the detection function for the 2002 and 2010 estimates relied on shared very
similar-datasets, such that the resulting abundance estimates are not statistically independent estimates_and cannot be
compared in standard statistical tests-ef-population-size. Only a portion of the overall range of this population has
been surveyed, precluding evaluation of abundance of the entire stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate for this species in Hawaiian waters.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the Hawaii pelagic stock of false killer whales is
calculated as the minimum population estimate for the U.S. EEZ of the Hawaiian Islands (966 935) times one half
the default maximum net growth rate for cetaceans (*2 of 4%) times a recovery factor of 0.50 (for a stock of
unknown status with a Hawaiian Islands EEZ mortality and serious injury rate CV <= 0.30; Wade and Angliss
1997), resulting in a PBR of 9-1 9.4 false killer whales per year.

STATUS OF STOCK

The status of the Hawaii pelagic stock of false killer whales relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. No habitat issues are known to be of concern for this stock. This
stock is not listed as “threatened” or “endangered” under the Endangered Species Act (1973), nor designated as
“depleted” under the MMPA. Following the NMFS Guidelines for Assessing Marine Mammal Stocks (NMFS
2005), the status of this transboundary stock of false killer whales is assessed based on the estimated abundance and
estimates of mortality and serious injury within the U.S. EEZ of the Hawaiian Islands because estimates of human-
caused mortality and serious injury from all U.S. and non-U.S. sources in high seas waters are not available, and
because the geographic range of this stock beyond the Hawaiian Islands EEZ is poorly known. Because the rate of
mortality and serious injury to false killer whales within the Hawaiian Islands EEZ (32:6_13.0 animals per year)
exceeds the PBR (9-2.9.4 animals per year), this stock is considered a “strategic stock” under the MMPA. The total
fishery mortality and serious injury for the Hawaii pelagic stock of false killer whales cannot be considered to be
insignificant and approaching zero.

NORTHWESTERN HAWAIIAN ISLANDS STOCK
POPULATION SIZE

A 2010 line transect survey that included the waters surrounding the Northwestern Hawaiian Islands
produced an estimate of 552 (CV = 1.09) false killer whales attributed to the Northwestern Hawaiian Islands stock
(Bradford et al. 2042 2014). This is the best available abundance estimate for false killer whales within the
Northwestern Hawaiian Islands. Bradford et al. (2042 2014) reported that most (64%) false killer whale groups seen
during the 2010 HICEAS survey were seen moving toward the vessel when detected by the visual observers.
Together with an significant increase in sightings close to the trackline, this behavioral data suggests vessel
attraction is likely occurring and may be significant. Although Bradford et al. (2042 2014) employed a half-normal
model to minimize the effect of vessel attraction, because groups originally outside of the survey strip, and therefore
unavailable for observation by the visual survey team, may have moved within the survey strip and been sighted.
There is some suggestion of such attractive movement within the acoustic data, the-abundance-estimate-is-tkely-stith
positively biased-as-a-result-ofvesselattraction-though the extent of any bias created by this movement is unknown.

Minimum Population Estimate

The minimum population size is calculated as the lower 20th percentile of the log-normal distribution
(Barlow et al. 1995) of the 2010 abundance estimate for the Northwestern Hawaiian Islands stock (Bradford et al.
2012 2014) or 262 false killer whales. This estimate has not been corrected for vessel attraction and may be
positively biased.

Current Population Trend
No data are available on current population trend because there is only one estimate of abundance from
2010.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate for this species in the waters
surrounding the Northwestern Hawaiian Islands.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the Northwestern Hawaiian Islands false killer whale
stock is calculated as the minimum population estimate- (262) times one half the default maximum net growth rate
for cetaceans (Y2 of 4%) times a recovery factor of 0.50 (for a stock of unknown status, Wade and Angliss 1997),
resulting in a PBR of 2.6 false killer whales per year.

STATUS OF STOCK

amendments—te—the—MMPA—The status of false k|IIer whales in Northwestern Hawanan Islands Waters relatlve to
OSP is unknown, and there are insufficient data to evaluate trends in abundance. Ylitalo et al. (2009) documented
elevated levels of polychlorinated biphenyls (PCBs) in three of nine Hawaii insular false killer whales sampled, and
biomass of some false killer whale prey species may have declined around the Northwestern Hawaiian Islands
(Oleson et al. 2010, Boggs & Ito 1993, Reeves et al. 2009), though waters within the Papahanaumokuakea Marine
National Monument have been closed to commercial longlining since 1991 _and to other fishing since 2006. This
stock is not listed as “threatened” or “endangered” under the Endangered Species Act (1973), nor as “depleted”
under the MMPA. The estimated average annual human-caused mortality and serious injury from longline fisheries
for this stock (0.4 animals per year) is less than the PBR (2.6), but is not approaching zero mortality and serious

injury rate because |t exceeds 10% of PBR (NMFS 2004) Ihe—rate—ef—ﬁshery—mertamy—and—seneus—m}ury—te

However given the current recoqnlzed qeoqraphrc range of thrs stock is Iarqelv wrthrn the Marrne Natronal
Monument, this stock is not likely exposed to high levels of fishing effort because commercial and recreational
f|sh|ng is prohlblted W|th|n Monument waters and Iongllnes are excluded from the majority of the stock range.
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Appendix 3. 2014 Pacific Marine Mammal Stock Assessment Reports. S=strategic stock; N=non-strategic stock. Total Annual
Shaded lines indicate reports revised in 2014. unk=unknown, undet=undetermined, n/a=not applicable. Annual Fishery

Mortality ~ Mortality SAR
NMFS + Serious + Serious Strategic Last

Species Stock Area Center Nest CVNest Nmin Rmax Fr PBR Injury Injury Status Recent Abundance Surveys Revised
California sea lion U.S. sSwcC 296,750 n/a 153,337 012 1 9,200 389 331 2007 2008 2011 2014
Harbor seal California sSwc 30,968 n/a 27,348 012 1 1,641 43 30 N 2004 2009 2012 2014
Harbor seal Oregon/Washington Coast AKC unk unk unk 012 1 unk 10.6 7.4 N 1999 2013
Harbor seal Washington Northern Inland Waters AKC unk unk unk 012 1 unk 9.8 2.8 N 1999 2013
Harbor seal Southern Puget Sound AKC unk unk unk 012 1 unk 34 1 N 1999 2013
Harbor seal Hood Canal AKC unk unk unk 012 1 unk 0.2 0.2 N 1999 2013
Northern Elephant Seal California breeding SWC 179,000 n/a__ 81,368 012 1 4,882 8.8 4 N 2002 2005 2010 2014
Guadalupe Fur Seal Mexico to California SwC 7,408 n/a 3,028 0.12 0.5 91 0 0 S 1993 2000
Northern Fur Seal California AKC 12,844 n/a 6,722 0.12 1 403 2.6 20.4 N 2009 2010 2011 2013
Monk Seal Hawaii PIC 1,153 n/a 1,118 0.07 0.1 undet 22.6 21.0 S 2010 2011 2012 2014
Harbor porpoise Morro Bay sSwcC 2,917 0.41 2,102 0.04 0.5 21 20.6 20.6 N 2002 2007 2012 2013
Harbor porpoise Monterey Bay SWC 3,715 0.51 2,480 0.04 05 25 0 0 N 2002 2007 2011 2013
Harbor porpoise San Francisco — Russian River sSwcC 9,886 0.51 6,625 0.04 0.5 66 0 0 N 2002 2007 2011 2013
Harbor porpoise Northern CA/Southern OR sSwcC 35,769 0.52 23,749 0.04 1 475 20.6 20.6 N 2002 2007 2011 2013
Harbor porpoise Northern Oregon/Washington Coast AKC 21,487 0.44 15,123 0.04 05 151 23.0 23.0 N 2002 2010 2011 2013
Harbor porpoise Washington Inland Waters AKC 10,682 0.38 7,841 0.04 0.4 63 22.2 22.6 N 1996 2002 2003 2011
Dall’s porpoise California/Oregon/Washington SWC 42,000 0.33 32,106 0.04 04 257 20.4 20.4 N 2001 2005 2008 2010
Pacific white-sided dolphin California/Oregon/Washington sSwcC 26,930 0.28 21,406 0.04 04 171 17.8 11.8 N 2001 2005 2008 2013
Risso’s dolphin California/Oregon/Washington sSwcC 6,272 0.30 4,913 0.04 04 39 1.6 1.6 N 2001 2005 2008 2010
Common Bottlenose dolphin California Coastal sSwcC 323 0.13 290 0.04 0.5 24 0.2 0.2 N 2000 2004 2005 2008
Common Bottlenose dolphin California/Oregon/Washington Offshore SwWC 1,006 0.48 684 0.04 04 55 22.0 22.0 N 2001 2005 2008 2013
Striped dolphin California/Oregon/Washington sSwC 10,908 0.34 8,231 0.04 05 82 0 0 N 2001 2005 2008 2010
Common dolphin, short-beaked California/Oregon/Washington swcC 411,211 0.21 343,990 0.04 05 3,440 64 64 N 2001 2005 2008 2010
Common dolphin, long-beaked California sSwcC 107,016 0.42 76,224 0.04 04 610 13.8 13 N 2005 2008 2009 2012
Northern right whale dolphin California/Oregon/Washington sSwcC 8,334 0.40 6,019 0.04 04 48 4.8 3.6 N 2001 2005 2008 2010
Killer whale Eastern North Pacific Offshore SwC 240 0.49 162 0.04 0.5 1.6 0 0 N 2001 2005 2008 2010
Killer whale Eastern North Pacific Southern Resident NWC 82 n/a 82 0.032 0.1 0.13 0 0 S 2011 2012 2013 2014
Short-finned pilot whale California/Oregon/Washington swcC 760 0.64 465 004 04 4.6 0 0 N 2001 2005 2008 2010
Baird’s beaked whale California/Oregon/Washington sSwC 847 0.81 466 0.04 05 4.7 0 0 N 2001 2005 2008 2013
Mesoplodont beaked whales California/Oregon/Washington SwC 694 0.65 389 0.04 0.5 3.9 0 0 S 2001 2005 2008 2013
Cuvier’s beaked whale California/Oregon/Washington SwC 6,590 0.55 4,481 0.04 0.5 45 0 0 S 2001 2005 2008 2013
Pygmy Sperm whale California/Oregon/Washington sSwC 579 1.02 271 0.04 0.5 2.7 0 0 N 2001 2005 2008 2010
Dwarf sperm whale California/Oregon/Washington SWC unk unk unk 0.04 0.5 undet 0 0 N 2001 2005 2008 2010
Sperm whale California/Oregon/Washington SWC 2,106 0.58 1,332 0.04 0.1 2.7 1.7 1.7 S 2001 2005 2008 2014
Gray whale Eastern North Pacific sSwcC 20,990 0.05 20,125 0.062 1.0 624 132 4.25 N 2009 2010 2011 2014
Gray whale Western North Pacific (new report) SWC 140 0.04 135 0.062 0.1 0.06 unk unk S 2011 2014
Humpback whale California/Oregon/Washington swcC 1,918 0.03 1,855 0.08 0.3 11.0 25.5 244 S 2009 2010 2011 2013
Blue whale Eastern North Pacific swcC 1,647 0.07 1,551 0.04 0.3 2.3 1.9 0 S 2005 2008 2011 2013
Fin whale California/Oregon/Washington sSwcC 3,051 0.18 2,598 0.04 03 16 2.2 0.6 S 2001 2005 2008 2013
Sei whale Eastern North Pacific sSwcC 126 0.53 83 004 0.1 0.17 0 0 S 2001 2005 2008 2010
Minke whale California/Oregon/Washington sSwcC 478 1.36 202 0.04 05 2.0 0 0 N 2001 2005 2008 2010
Rough-toothed dolphin Hawaii sSwcC 6,288 039 4581 004 05 46 unk unk N 2002 2010 2013
Rough-toothed dolphin American Samoa PIC unk unk unk 0.04 05 unk unk unk unk n/a n/a n/a__ 2010
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Shaded lines indicate reports revised in 2014. unk=unknown, undet=undetermined, n/a=not applicable. Annual Fishery

Mortality ~ Mortality SAR
NMFS + Serious + Serious Strategic Last

Species Stock Area Center Nest CVNest Nmin Rmax Fr PBR Injury Injury Status Recent Abundance Surveys Revised
Risso’s dolphin Hawaii SWC 7,256 0.41 5,207 0.04 05 42 0.6 0.6 2002 2010 2013
Common Bottlenose dolphin Hawaii Pelagic SwC 5,950 0.59 3,755 0.04 0.5 38 0.2 0.2 N 2002 2010 2013
Common Bottlenose dolphin Kaua'l and Ni'ihau SwC 184 0.11 168 0.04 0.5 1.7 unk unk N 2003 2004 2005 2013
Common Bottlenose dolphin O'ahu SwC 743 0.54 485 0.04 0.5 4.9 unk unk N 2002 2003 2006 2013
Common Bottlenose dolphin 4 Islands Region SwC 191 0.24 156 0.04 0.5 1.6 unk unk N 2002 2003 2006 2013
Common Bottlenose dolphin Hawaii Island SwC 128 0.13 115 0.04 0.5 1.1 unk unk N 2002 2003 2006 2013
Pantropical Spotted dolphin Hawaii Pelagic PIC 15,917 0.40 11,508 0.04 05 115.0 0 0 N 2002 2010 2013
Pantropical Spotted dolphin O'ahu PIC unk unk unk 0.04 0.5 undet unk unk N n/a_ 2013
Pantropical Spotted dolphin 4 Islands Region PIC unk unk unk 0.04 0.5 undet unk unk N n/a_ 2013
Pantropical Spotted dolphin Hawaii Island PIC unk unk unk 0.04 0.5 undet unk unk N n/a_ 2013
Spinner dolphin Hawaii Pelagic PIC unk unk unk 0.04 0.5 undet 0 0 N 2002 2010 2013
Spinner dolphin Hawaii Island PIC 820 0.04 793 0.04 0.5 7.9 unk unk N 1994 2003 2011 2013
Spinner dolphin Oahu /4 Islands PIC 355 0.09 329 0.04 0.5 3.3 unk unk N 1993 1998 2007 2013
Spinner dolphin Kaua'l / Ni‘ihau PIC 601 0 509 0.04 0.5 5.1 unk unk N 1995 1998 2005 2013
Spinner dolphin Kure / Midway PIC unk unk unk 0.04 0.5 undet unk unk N 1998 2010 2013
Spinner dolphin Pearl and Hermes Reef PIC unk unk unk 0.04 0.5 undet unk unk N n/a__ 2013
Spinner dolphin American Samoa PIC unk unk unk 0.04 05 unk unk unk unk n/a__ 2010
Striped dolphin Hawaii Pelagic PIC 20,650 0.36 15,391 0.04 05 154 unk unk N 2002 2010 2013
Fraser’s dolphin Hawaii PIC 16,992 0.66 10,241 0.04 0.5 102 0 0 N 2002 2010 2010
Melon-headed whale Hawaiian Islands PIC 5,794 0.20 4,904 0.04 0.5 49 0 0 N 2002 2010 2013
Melon-headed whale Kohala Resident PIC 447 0.12 404 0.04 0.5 4.0 0 0 N 2009 2013
Pygmy Killer whale Hawaii PIC 3,433 0.52 2,274 0.04 0.5 23.0 0 0 N 2002 2010 2013
False killer whale Northwestern Hawaiian Islands PIC 552 1.09 262 0.04 05 2.6 0.4 0.4 N 2010 2014
False killer whale Hawaii Pelagic PIC 1,552 0.66 935 0.04 05 9.4 13 13 S 2002 2010 2014
False killer whale Palmyra Atoll PIC 1,329 0.65 806 004 04 6.4 0.3 0.3 N 2005 2013
False killer whale Main Hawaiian Islands Insular PIC 151 0.20 129 0.04 01 0.3 0.9 0.9 S 2009 2010 2011 2014
False killer whale American Samoa PIC unk unk unk 0.04 05 unk unk unk unk n/a n/a n/a__ 2010
Killer whale Hawaii PIC 101 1.00 50 004 05 1.0 0 0 N 2002 2010 2013
Pilot whale, short-finned Hawaii PIC 12,422 0.43 8,782 0.04 04 70 0.1 0.1 N 2002 2010 2013
Blainville’s beaked whale Hawaii Pelagic PIC 2,338 1.13 1,088 0.04 0.5 11.0 0 0 N 2002 2010 2013
Longman's Beaked Whale Hawaii PIC 4,571 0.65 2,773 0.04 0.5 28.0 0 0 N 2002 2010 2013
Cuvier’s beaked whale Hawaii Pelagic PIC 1,941 0.70 1,142 0.04 0.5 114 0 0 N 2002 2010 2013
Pygmy sperm whale Hawaii PIC unk unk unk 0.04 0.5 undet 0 0 N 2002 2010 2013
Dwarf sperm whale Hawaii PIC unk unk unk 0.04 0.5 undet 0 0 N 2002 2010 2013
Sperm whale Hawaii PIC 3,354 0.34 2539 004 0.1 10.2 0.7 0.7 S 2002 2010 2013
Blue whale Central North Pacific PIC 81 1.14 38 0.04 0.1 0.1 0 0 S 2002 2010 2013
Fin whale Hawaii PIC 58 1.12 27 0.04 0.1 0.1 0 0 S 2002 2010 2013
Bryde’s whale Hawaii PIC 798 0.28 633 0.04 05 6.3 0 0 N 2002 2010 2013
Sei whale Hawaii PIC 178 0.90 93 004 0.1 0.2 0.2 0.2 S 2002 2010 2013
Minke whale Hawaii PIC unk unk unk 0.04 0.5 undet 0 0 N 2002 2010 2013
Humpback whale American Samoa sSwcC unk unk 150 0.106 0.1 0.4 S 2006 2007 2008 2009
Sea Otter Southern USFWS 2,826 n/a 2,723 0.06 0.1 8 S 2006 2007 2008 2008
Sea Otter Washington USFWS n/a nfa_ 1,125 02 01 11 > P N 2006 2007 2008 2008
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