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Stock assessment reports and appendices revised in 2016 are Righlighted; all others will be reprinted as they appear
in the 2015 Pacific Region Stock Assessment Reports (Carretta et al. 2016c).

PINNIPEDS

CALIFORNIA SEA LION (Zalophus californianus californianus): U.S. StOCK..........ccccoovririiiiiniiiseisc e X
HARBOR SEAL (Phoca vitulina richardii): California StOCK .........ccccoeiiiiiiiii i X
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NORTHERN FUR SEAL (Callorhinus ursinus): California StOCK .............ocviiiiciiiiieeiie ettt eee et X

CETACEANS - U.S. WEST COAST

HARBOR PORPOISE (Phocoena phocoena vomerina): Morro Bay StOCK ..........ccccviivciiiieiiie e X
HARBOR PORPOISE (Phocoena phocoena vomerina): Monterey Bay StOCK...........ccoceivierviiiiiieiiie e X
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BAIRD'S BEAKED WHALE (Berardius bairdii): California/Oregon/Washington Stock ...........ccccvviiiiiiininenns
MESOPLODONT BEAKED WHALES (Mesoplodon spp.): California/Oregon/Washington Stocks............cc.ccoee.... X
CUVIER'S BEAKED WHALE (Ziphius cavirostris): California/Oregon/Washington Stock

SPERM WHALE (Physeter macrocephalus): California/Oregon/Washington Stock .........ccccceevevivveniviivincceicie, X
GRAY WHALE (Eschrichtius robustus): Eastern North Pacific Stock and Pacific Coast Feeding Group ................. X
GRAY WHALE (Eschrichtius robustus): Western North Pacific Stock

BLUE WHALE (Balaenoptera musculus musculus): Eastern North Pacific StocK ..........ccccoovvveveveniiiciiiiiiiicenn,

BRYDE’S WHALE (Balaenoptera edeni): Eastern Tropical PaCifiC ..........c.cccvviiiiiiiiiiiicicsee e X

CETACEANS - HAWAII & WESTERN PACIFIC

ROUGH-TOOTHED DOLPHIN (Steno bredanensis): Hawaii StOCK ...........ccccevverieiininiieinsieciee e X
ROUGH-TOOTHED DOLPHIN (Steno bredanensis): American Samoa StOCK ...........cccevvvviverieiieiinesie e seerie e X



RISSO'S DOLPHIN (Grampus griseus): HaWaii STOCK...........ccuiiiiiiiiiiiie s
COMMON BOTTLENOSE DOLPHIN (Tursiops truncatus truncatus): Hawaiian Islands Stock Complex (Kauai /
Niihau, Oahu, 4-Island, Hawaii Island, and Hawaii Pelagic STOCKS ............coiiiiiiiiiiii e
PANTROPICAL SPOTTED DOLPHIN (Stenella attenuata attenuata): Hawaiian Pelagic, Hawaii Island, Oahu, 4

(] =T 0 S 0 Tot 3OS R R
SPINNER DOLPHIN (Stenella longirostris longirostris): Hawaii Pelagic, Hawaii Island, Oahu / 4 Islands, Kauai /
Niihau, Kure / Midway, and Pearl and Hermes REET STOCKS ........covciviiieiiiiieiie ettt
SPINNER DOLPHIN (Stenella longirostris longirostris): American Samoa StOCK ..........ccocevvvviririiinersinenscsieins
STRIPED DOLPHIN (Stenella coeruleoalba): Hawaii STOCK.........c.ccereiiiiiieiieieicie et
FRASER’S DOLPHIN (Lagenodelphis hosei): Hawaii STOCK ..........cccccvvvieiiiieiiiiie e
MELON-HEADED WHALE (Peponocephala electra): Hawaiian Islands and Kohala Resident Stocks ....................
PYGMY KILLER WHALE (Feresa attenuata): Hawaiian StOCK ...........cccceveiviiieieiincie e

FALSE KILLER WHALE (Pseudorca crassidens): Palmyra Atoll STOCK ...........cccccviiiiiiiiiiiiceicee e
FALSE KILLER WHALE (Pseudorca crassidens): American Samoa STOCK ...........ccoeirereineneieneneeseseee e
KILLER WHALE (Orcinus 0rca): HaWaiian STOCK .........ccivieiierieiie et sttt sne et snesnenens
SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus): Hawaii StOCK...........ccccccvrviiririiniiiiscienn
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PYGMY SPERM WHALE (Kogia breviceps): Hawaii StOCK .......c.cccoviiiiiiiiiiiiece e
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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 2016
Pacific marine mammal stock assessments include revised reports for 23 Pacific marine mammal stocks under
NMEFS jurisdiction, including eight “strategic” stocks: Hawaiian monk seal, Guadalupe fur seal, Southern Resident
killer whale, California/Oregon/Washington humpback whale, California/Oregon/Washington fin whale, Eastern
North Pacific sei whale, Main Hawaiian Islands Insular false killer whale, and Hawaii Pelagic false killer whale.
New abundance estimates are available for 16 U.S. west coast stocks (Guadalupe fur seal, Washington Inland
Waters harbor porpoise, California/Oregon/Washington stocks of Dall’s porpoise, Pacific white-sided dolphin,
Risso’s dolphin, coastal and offshore stocks of common bottlenose dolphin, striped dolphin, short- and long-beaked
common dolphin, northern right whale dolphin, short-finned pilot whale, pygmy sperm whale, fin whale, Eastern
North Pacific sei whale and Southern Resident killer whales. New information on fishery-related serious injury and
mortality has been updated for those stocks where possible. Updated estimates of stock abundance are also available
for the Hawaiian monk seal.

New abundance estimates for several species along the U.S. west coast are considerably higher than
previous estimates (Barlow 2016). This is attributed to two factors: 1) estimates of the trackline detection
probability, g(0) are lower than in previous surveys, because new Beaufort sea state-specific estimates of g(0) have
been calculated that better reflect differing probabilities of detection with increasing wind and swell (Barlow 2015);
and 2) warm-temperate species such as short-beaked common dolphin, long-beaked common dolphin, and striped
dolphin were encountered more frequently during a 2014 line-transect survey compared to previous years, due to
anomalous warm-water conditions in the California Current (Barlow 2016, Cavole et al. 2016).

Human-caused mortality and injury documentation is often based on stranding data, where raw counts are
negatively-biased because only a fraction of carcasses are detected (Williams et al. 2011), even for extremely
coastal species (Wells et al. 2015) . Carretta et al. (2016a) estimated that only 25% of California coastal bottlenose
dolphin carcasses are recovered / documented, and given the extremely coastal habits of the population, Carretta et
al. (2016a) argue that carcass recovery rates for this population represent a maximum rate, compared to more
pelagic dolphin and porpoise species in the region. Therefore, for U.S. west coast stock assessment reports involving
dolphins and porpoises, human-related deaths and injuries counted from mainland beach strandings are multiplied
by a factor of 4 to account for the non-detection of most carcasses. Species / stocks for which the stranding
correction factor has been applied include: California coastal bottlenose dolphin, Washington Inland waters harbor
porpoise, Risso’s dolphin, striped dolphin, and short-beaked and long-beaked common dolphin. This carcass
recovery correction factor has not been applied to large whale serious injuries and mortalities, because the method of
detection for most large whale entanglement and vessel strike cases are opportunistic offshore sightings, and it is
currently unknown what fraction of injured or dead large whales are detected at sea or ashore.

New estimates of human-caused mortality and serious injury are included for U.S. west coast stocks that
interact with the California swordfish drift gillnet fishery (Carretta et al. 2016b). Estimates are model-based and are
based on inclusion of 25 years of bycatch data, in contrast to previous ratio estimates of bycatch that relied on
within-year data only (Carretta et al. 2014). The main effects of implementing model-based bycatch estimation are
that resulting estimates are less volatile inter-annually, have better precision, and are less prone to biases associated
with rare bycatch events and low observer coverage (Carretta and Moore 2014). Model-based estimates also result in
positive estimates of bycatch even in years when no bycatch of a particular species is recorded by fishery observers.

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 2016 stock assessment reports were reviewed by the Pacific Scientific Review Group
at the February 2016 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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GUADALUPE FUR SEAL (Arctocephalus townsendi)

STOCK DEFINITION AND GEOGRAPHIC =
RANGE
Commercial sealing during the 19th

WASHINGTON

N5+

century reduced the once abundant Guadalupe fur UNITED STATES
seal to near extinction in 1894 (Townsend 1931). OREGON
Prior to the harvest it ranged from Monterey Bay, Y

California, to the Revillagigedo Islands, Mexico Mol

(Eleiseher1987-Hanni et al. 1997, Repenning et
al. 1971; Figure 1)._The prehistoric distribution of
Guadalupe fur seals during the Holocene was N35)
apparently quite different from today, as the
archeological record indicates Guadalupe fur seal
remains accounted for 40%-80% of all pinniped N30
bones at the California Channel Islands (Rick et i benito”?
al. 2009). —The live capture of two adult males Del Este
(and killing of ~ 60 more animals) at Guadalupe N2
Island in 1928 established the speeie’s continued
existence_ of the species (Wedgeforth—1928, PACIFIC OCEAN
Townsend 1931);—hewever,—they—were—net-—seen
again—unt 1954 (Hubbs—1956). Guadalupe fur

seals pup and breed mainly at Isla Guadalupe,

CALIFORNIA

Latitude

Isla Guadalupe —q
MEXICO

N20+
Islas
Revillagigedos

Mexico. In 1997, a second rookery was
discovered at Isla Benito del Este, Baja California | "W wis  wio wis  wio wis  wiog
(Maravilla-Chavez and Lowry 1999) and a pup Longitude

was born at San Miguel Island, California (Melin

and DeLong 1999). Since 2008. individual adult ~ Figure 1. Geographic range of the Guadalupe fur
females, subadult males, and between one and  seal, showing location of two rookeries at Isla
three pups have been observed annually on San  Guadalupe and Isla Benito Del Este.

Miguel Island (NMFS. unpublished data). The

population at Isla Benito del Este is now well-established, though very few pups are observed there.
Population increases at Isla San Benito are attributed to immigration of animals from Isla Guadalupe
(Aurioles-Gamboa et al. 2010, Garcia-Capitanachi 2011). Along the U.S. west coast, strandings occur
almost annually in California waters and animals are increasingly observed in Oregon and Washington
waters. In 2015, stranding rates of Guadalupe fur seals along the entire coast of California were 8 times the
historical average, and NMFS declared an unusual mortality event'. Most strandings involved animals less
than 2 vears old with evidence of malnutrition. Individuals have stranded or been sighted-as—farnerth-as
Blind Beach,-California(38°26" 10" N123°-07 20" W)—inside the Gulf of California and as far south as
Zihuatanejo, Mexico (37°39“N,—104°-34"W-—Hanni et al. 1997 and Aurioles-Gamboa and Hernadez-
Camacho 1999)_and another in 2012, at Cerro Hermoso, Oaxaca, Mexico (Esperon-Rodriguez and Gallo-
Reynoso 2012). Recent video records of pinnipeds hooked in the mouth from international waters west of
the California Current involving the shallow set Hawaii longline fishery were independently reviewed by
pinniped experts and at least one animal in early 2016 was identified as a Guadalupe fur seal. (Guadalupe
fur seals that stranded in central California and treated at rehabilitation centers were fitted with satellite tags
and documented to travel as far north as Graham Island and Vancouver Island, British Columbia, Canada
(Norris et al. 2015). Some satellite-tagged animals traveled far offshore outside the U.S. EEZ to areas 700
nmi west of the California / Oregon border. The population is considered to be a single stock because all
are recent descendants from one breeding colony at Isla Guadalupe, Mexico.

POPULATION SIZE

! http://www.nmfs.noaa.gov/pr/health/mmume/guadalupefurseals2015.html




The size of the population prior to the commercial harvests of the 19th century is not known, but
estlmates range from 20 000 to 100 000 anlmals (Wedgefeﬂh—@%S—H-&bbs—l—S*éé— Flelscher 1987) Fhe

belween 2008 and 2010 re%ulled ina total eqllmaled populallon size of approxnnalely 20 000 annnalq with
~17.500 at Isla Guadalupe and ~2.500 at Isla San Benito (Garcia-Capitanachi 2011, —Aurioles-Gamboa
2015). These estimates are corrected for animals not seen during the surveys.

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. 1nd1V1duals that are on land are not visible dunng the census. Sub-

rookenes—m—th%@h&nnel—lslands—@tew&rt—et—al—w&ﬁ—mrect counts of ammals at Isla Guaddlupe dnd Isla
San Benito during 2010 resulted in a minimum of 13,327 animals atIsla—Guadlupe and 2.503 animals

respectively atIsla—San Benito, for a minimum population size of 15,830 animals (Garcia-Capitanachi

2011).

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) More recent counts from 1977 2010 are qummarucd 1n
Garcia-Capitanachi (201 1). W he 3 ne-th eeding se : he-m

Also, the counts that are documented in the 11terature
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 number of
animals are present at the rookery, were used to examine population growth (Gallo 1994. Garcia-

Capitanachi 2011). The natural
logarithm Of the counts was Guadalupe Fur Seal Counts at Guadalupe Island 1955-2010

regressed against year to calculate
the growth rate of the population.
These data indicate that—the 7
populatien—ef Guadalupe fur seals
are is increasing expenentially—at
an average annual growth rate of
13-710.3% (GaHe1994+Figure 2).
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CURRENT AND MAXIMUM
NET PRODUCTIVITY RATES
Reported annual growth
rates of 21% at Isla San Benito
over an ll-year period are too
high and likely result from
immigration from Isla Guadalupe
(Esperon-Rodriguez  and  Gallo-
Reynoso 2012). The maximum net Wear

productivity rate can be assumed Figure 2. Counts of Guadalupe fur seals at Guadalupe Island,

to be equal to the maximum annual  \fexico, and the estimated population growth curves derived from

growth rate observed between 1955 ¢ounts made during the breeding season. Direct counts of animals

and 1993 ever—the—tast30—years 5o shown as black dots. An estimated annual growth rate of 13%

(13.7%) because the population was s hased on counts made between 1955 and 1993 (black dashed

at a very low level and should have line). The estimated growth rate over the period 1955-2010 is
approximately 10% annually (solid red line).
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been growing at nearly its maximum rate_(Gallo 1994). Based on direct counts of animals at Guadalupe
Island between 1955 and 2010, the estimated annual population growth rate is 10.3%.

POTENTIAL BIOLOGICAL REMOVAL
The potential biological removal (PBR) for this stock is calculated as the minimum population
size (3;028 15.830) times one half the default-maximum net growth rate forpinnipeds observed for this
species (2 of 2 13.7%) times a recovery factor of 0.5 (for a threatened species, Wade and Angliss 1997),
resulting in a PBR of 9+ 542 Guadalupe fur seals per year. The vast majority of this PBR would apply
towards incidental mortality in Mexico_as most of the population occurs outside of U.S. waters.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fisheries Information

Table 1. Summary of available information on the incidental mortality and injury of Guadalupe fur seals in
commerc1al ﬁsherles and other umdpnlmcd fisheries that mlght take thls species (Fulian1997 Julian-and

Observed Estimated
Percent Mortality Mortality and Mean
Observer and Serious | Serious Injury (CV Annual Takes
Fishery Name Year(s) Data Type Coverage Injury in-parentheses) (CV-in-parentheses)
o 4
1994 +7.9%, 0 0
+
) ) 1995 156% N 0 6
CA driftnet fishery for 1996 12.4%
. observer ; [ 9
sharks and swordfish 1997 2289 ° o
1998 20:2%
2010-2014 20% 0 0 0
1994 observer 3% 0 0
CA set gillnet fishery 1995 0% 9 o
for halibut/white 1996 | extrapolated 0% 6 0 °
seabass and other 1997 estimates 0% 0 o
species-and-angelshark| 1998 €995-98) 0% 0 o 0
2010-2014 9% 0 0
Unidentified fishery S . ) L N s
interactions 2010-2014 strandings n/a 16 >16 >32
4994 3380 o 4
L R, ;. grouhe 1995 562% o 9
fish-trawd fishery (At 1996 observer 652% 0 0 o
Sea-processing 1997 650 o 4
g > ¥ 1998 3% o 4
Minimum total annual takes 9>32




observed entan;,led in Cahfornla glllnet ﬁsherles between 1990 and 2014 (Julian and Beeson 1998 Carretta

et al. 2004, Carretta et al. 2016b), although stranded animals have been found entangled in gillnet of
unknown origin (see ‘Other mortality’ below). Gillnets have been documented to entangle marine
mammals off Baja California (Sosa-Nishizaki et al. 1993), but no recent bycatch data from Mexico are
available.

One confirmed interaction of a mouth-hooked Guadalupe fur seal in the Hawaii shallow set
longline fishery has been reviewed by U.S. west coast pinniped experts from video taken at sea in early
2016. Two additional videos of unidentified pinnipeds that were hooked in the mouth in 2015 in the same
fishery were also reviewed. These interactions occurred outside of the U.S. EEZ. west of the California
Current.

Other mortality and serious injury

16 reemds of deaths dl’ld/OF serious injuries to Guadalupe fur seals from strandm;, data for the most recent

5-year period of 2010-2014 (Carretta et al. 2016a). These strandings included entanglement in marine
debris and gillnet of unknown origin, and shootings. The average annual observed human-caused mortality
and serious injury of Guadalupe fur seals for 2010-2014 is 3.2 animals annually (16 animals / 5 years).
Observed human-caused mortality and serious injury for this stock very likely represents a fraction of the
true impacts because not all cases are documented. No correction factors to account for undetected
mortality and injury are currently available for pinnipeds along the U.S. west coast.

STATUS OF STOCK

me-Comis g : e eg : e e - The Endangered Spe01es
Act lists #-the Guadalupe fur seal as a threatened species, Wthh automatlcally qualifies this stock 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, but given
the observed growth of the population over time, this is unlikely. The total U.S. fishery mortality and
serious injury for this stock (3.2 animals per vear) 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 43-7 10% per year.
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HAWAIIAN MONK SEAL (Neomonachus 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). Though monk seal subpopulations
often exhibit asynchronous variation in demographic parameters (such as abundance trends and survival rates), they
are connected by animal movement throughout the species’ range (Johanos et al. 2013). Genetic analysis (Schultz et
al. 2011) indicates the species is a single panmictic population. The Hawaiian monk seal is therefore considered a
single stock. Scheel et al. (2014) established a new genus, Neomonachus, comprising the Caribbean and Hawaiian
monk seals, based upon molecular and skull morphology evidence.

POPULATION SIZE
The best estimate of the total populatron size is ;2442 1,272, which is Fhis-estimate-is the sum of estimated
abundance estlmates throuqhout the specres ranqe (Table 1). at—the—srx—mam—Nerthwestem—Hawaran—Ls—lands

the—mam—Hawauan—leands In 29-13 2014 for the seeend—thlrd consecutlve year NWHI f|eId camps were shorter in

duration relative to historic field effort levels. The low effort at some sites certainly resulted in negatively-biased
abundance estimates and a degradation of the long-term monk seal demographic database. The number of individual
seals identified is used as the population estimate at NWHI sites where total enumeration is achieved, according to
the criteria established by Baker et al. (2006). Where total enumeration is not achieved, capture-recapture estimates
from Program CAPTURE are used (Baker 2004; Otis et al. 1978, Rexstad & Burnham 1991, White et al. 1982).
When no reliable estimator is obtainable in Program CAPTURE (i.e., the model selection criterion is < 0.75,
following Otis et al. 1978), the total number of seals identified is the best available estimate. Sometimes capture-
recapture estimates are less than the known minimum abundance (Baker 2004), and in these cases, the total number
of seals actually identified is used. In 2043 2014, total enumeration was net achieved only at Kure Atoll, fer-any
subpeopulation—and capture-recapture estimates were obtained for Laysan Island and Midway Atoll. At French
Frigate Shoals, Lisianski Island and Pearl and Hermes Reef, capture-recapture estimates were either not obtainable
or were lower than known m|n|mum abundance Consequently, onIy m|n|mum abundance was available for French
arl-a mes—F Aldway : those sites.

A A : Counts at Necker and

Nihoa Islands are conducted from zero to a few tlmes per year. A new method for estimating non-pup abundance
uses the empirical distribution of the ratio of beach counts to total population size at other NWHI subpopulations to
correct beach counts at Necker and Nihoa Islands. This method is described in a manuscript currently in preparation
(Harting et al. in prep.) and the resulting estimates are presented in Table 1. Pups are born over the course of many
months and have very different haulout patterns compared to older animals. Therefore, pup production at Necker
and Nihoa Islands is estimated as the mean of the total pups observed in the past 5 years, excluding counts occurring

early in the pupplnq season When most have yet to be born Abundanee—rs—estrmated—by—eerreetmg—the—mean—ef—au

to estimate abundance (no change in abundance since 2013 assumed). Three counts were conducted at Nihoa Island
in 2014.

Jehanes—29949—ln the MHI NMFS eentmue&te coIIects mformatron on seal srghtrngs reported throuqhout the year
by a variety of sources, including a volunteer network, the public, and directed NMFS observation effort. In recent
years, a small number of surveys of Ni’ihau and nearby Lehua Islands have been conducted through a collaboration
between NMFS, Ni’ihau residents and the U.S. Navy. Total MHI monk seal abundance is estimated by adding the




Fhe-totalnumber of individually identifiable seals documented in 2643-2014 was on all MHI other than Ni’ihau and
Lehua to an estimate for these latter two islands based on counts expanded by a haulout correction factor. A recent
telemetry study (Wilson et al., in prep.) found that MHI monk seals (N=23) spent a greater proportion of time ashore
than Harting et al. (in prep) estimated for NWHI seals. Therefore, the total non-pup estimate for Ni’ihau and Lehua
Islands was the total beach count at those sites (less three individual seals already counted at other MHI) divided by
the mean proportion of time hauled out in the MHI (Wilson et al., in prep). The total pups observed at Ni’ihau and
Lehua Islands were added to obtain the total (Table 1). -179-the-currentbest-minimum-abundance-estimatefor-the
MH

Table 1. Total and minimum estimated abundance of Hawaiian monk seals by location in 2014. The estimation
method is indicated for each site.

Total Minimum
Location Non-pups | Pups Total Non-pups | Pups Total | Method
French Frigate Shoals | 136 38 174 136 38 174 Minimum count
Laysan 188 35 223 181 35 216 Capture-recapture
Lisianski 129 11 140 129 11 140 Minimum count
Pearl and Hermes Reef | 119 16 135 119 16 135 Minimum count
Midway 55 8 63 53 8 61 Capture-recapture
Kure 62 13 75 62 13 75 Total enumeration
Necker 63 5 68 50 5 55 Haulout correction
Nihoa 110 9 119 87 9 96 Haulout correction
MHI_(without 132 15 147 132 15 147 Minimum count
Ni’ihau/ Lehua)
Ni’ihau/Lehua 108 20 128 86 20 106 Haulout correction
Total 1102 170 1272 | 1035 170 1205 | .

Minimum Population Estimate

The total numbers of seals (#81)- identified at the six-main- NWHI subpopulations other than Necker and
Nihoa, and in the MHI other than Ni’ihau and Lehua, reproduetive-sites—is-are the best estimates of minimum
population size at those S|tes Mlnlmum populatlon sizes for Necker and Nihoa Islands_are estimated as the lower
20" percentiles {ba ‘ of the non-pup abundance distributions
generated using the Hartlnq et aI (|n prep) haulout correctlon plus the pup estimate. The mean proportion of time
non-pups spent hauled out in the MHI was 0.370 (sd = 0.089, CV = 0.241) (Wilson et al. in prep.). Minimum
abundance at Ni’ihau and Lehua Islands were calculated by applying the formula in Wade and Angliss (1997) to the
Ni’ihau and Lehua non-pup estimate with a CV of 0.241, plus the observed pup tally. —are—38.3—and89.3;
;espeeﬂvely—The minimum abundance estimates for each S|te and for aII S|tes combined (l 205) are presented in
Table 1.estima 3 3

Current Population Trend

In past years, Fhe—the total stock pepulation—trend—cannet—be—assessed—ecurrently abundance was not
adequately assessed;-. However, in 2014, a range-wide total abundance estimate was generated using new methods
for correcting beach counts at rarely visited sites (Necker, Nihoa and Ni’ihau/Lehua). Maintaining the commitment
to conduct future counts at these latter sites will allow for the eventual estimation of total population trend. The
following describes trends within different portions of the monk seal’s range. The trend in tetalabundance at the six
most-studied NWHI subpopulations estimated with a log-linear regression of estimated abundance on year for the
past 10 years (2004 2005-2043 2014) vyields a decline of -3:4% -2.8 yr? (95% CI = -4-3 -3.7% to -24 -1.9% yrY).
This rate of decline has been moderating in recent years. Sporadic beach counts at Necker and Nihoa Islands suggest




either stability or some positive growth over the past decade. The MHI monk seal population appears to be
increasing. Based-en Using life table analysis, Baker et al. (2011) estimated with-an intrinsic population growth rate
(1) estimated-at of 6.5% per year based on data available through 2008.-simulation-modeling-(Bakeret-al2011). An
updated analysis using MHI monk seal data through 2014 yields an estimated growth rate of 5.2% per year.
However, the realized growth rate may differ considerably from A, depending upon the unknown current age and sex
structure. Given the uncertainties in these regional trends, it is not known whether the total stock abundance is
decreasing, stable or possibly increasing. A reliable conclusion regarding population trend will only be apparent

after more annual ranqe -wide abundance estimates have accrued Whrle—these—sﬁes—have—msteneauy—eempmed—a

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% annually were observed at Pearl and Hermes Reef, and this is the
highest estimate of the maximum net productivity rate (Rmax) observed for this species.

POTENTIAL BIOLOGICAL REMOVAL

Using current minimum population size (1,205), Rmax (0.07) and a recovery factor (F,) for ESA endangered
stocks (0.1), would vield a Potential Biological Removal (PBR) of 4.2. However, Petential-biclogicalremoval
{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
Hawauan monk seal population i is. far below hlstorlcal Ievels and has,-on-average,-declined-3.4% a-yearsince-2004-at

< A ; bundanee_undergone a prolonged decline in
abundance Thus past reports have concluded that the stock S dynamlcs do not conform to the underlying model for
calculating PBR such that PBR for the Hawaiian monk seal is-has been undetermined. Given what appears to be an
easing of the decline in the NWHI and continued growth in the MHI, this situation may have changed. If future
monitoring reveals that the population is exhibiting positive growth, a valid PBR could be determined.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

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 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 issue (Table 2).

Table 12. Intentional and potentially intentional killings_of MHI monk seals, and anthropogenic mortalities not
associated with fishing gear ef Hawatian-monk-sealsinthe MHI-since 2009 2010. No-such-killings-were-observed-in
2013:

Year | Age/sex Island Cause of Death Comments
2009 | Subadultmale | Kauai Gunshot-wound




Adultfemale Kauat Gunshot-wound Pregnant
Adult-male Molekai | Gunshotwound
2010 | Juvenile female | Kauai Multiple skull fractures, blunt force trauma | Intent unconfirmed
2011 Adult_male Molokat Skull fracture, blunt force trauma Intent unconftrmed
Juvenile female | Molokai | Skull fracture, blunt force trauma Intent unconfirmed
2012 Juvenile male Kauat Gunshot wound _
Subadult male Kauai Skull fracture Intent unconfirmed
Adult male Oahu Suspected trauma Intent unconfirmed
2014 Pup female Kauai Skull fracture, blunt force trauma Likely intentional
= | Pup male Kauai Dog attack/bite wounds 4 other seals injured
during this event

In July 2014, single or multiple dogs on Kauai attacked and injured at least five monk seals, one of which, a
nursing pup, died from its wounds. The other four injured seals all recovered, one of which was a female nursing
pup that required subsequent treatment for a bite-caused abscess. Four months later this same pup was killed on
Kauai when its skull was crushed, likely by a human using a rock that was found nearby. An adult male on Oahu
also died from what appeared to be trauma in 2014, but the carcass was too decomposed to draw conclusions about
the cause of death. 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. In 2014, 14 seal hookings s-were ebserved-hoeked documented, 13 of which al-ef-which-either were
captured and had the hooks removed, or the hooks detached without intervention. A vearling male seal was found
dead as result of hooking and the necropsy revealed that a'd hook had perforated the esophaqus and part of one
Iunq causmq pneumothorax and acute death One

neved- These remalnlng 13 hooklngs and
the—speanhg—ease—were all classmed as non-serious |njur|es although 9 + of these would have been deemed serious
had they not been mitigated-by-human-intervention. Several incidents involved hooks used to catch ulua (jacks,
Caranx spp.). Nearshore gillnets became a more common source of mortality in the 2000s, 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 3). 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). 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.

Table 3. Summary of mortality, 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. Percent observer coverage
for the deep and shallow-set components, respectively, of the pelagic longline fishery, are shown. Total non-serious
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injuries are presented as well as, in parentheses, the number of those injuries that would have been deemed serious
had they not been mitigated (e.g., by de-hooking or disentangling). 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. Nearshore fisheries injuries and mortalities include
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.

Data % Obs Observed/Reported Estimated Non-serious Mean
Fishery Name Year ‘ Mortality/Serious Mortality/ (Mitigated
Type coverage Injury Serious Injury serious)* Takes (CV)
2009
20.6%-&-100%? 0 0 0
. 2010 observer 21.1% & 100%? 0 0 0
Pelagic 2011 observer 0 02 0
Longline 2012 observer 20.3% & 100% 0 0 0 (0)
2013 observer 20.4% & 100%? 0 0 0
20.4% & 100% 0 0 0
2014 observer 20.8% & 100%?
2009 0
2010 0 0
MHI 2011 Incidental 0
Bottomfish? 2012 observations none 8 n/a 0 n/a
2013 of seals 0 0
2014 0
2009 0 12(3)
2010 Incidental 1 11(2)
Nearshore? 2011 observations none 0 n/a 9(3) >101.2
2012 of seals 4 12 (5)
2013 0 15 (6)
2014 1 14 (9)
Minimum total 1012
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 censidered-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 directed
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 NMFS
along with partner agencies is pursuing a program to mitigate entanglement (see below). Indirect interactions (i.e.,
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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 339-347 cases of monk seals entangled in fishing gear or other debris
have been observed from 1982 to 2043-2014 (Henderson 2001; NMFS, unpubl. data). Nine documented deaths
resulted 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 al. 2001), despite the fact that 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 (2004-2013) 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). Infectious disease effects on monk seal demographic trends are low relative to other
stressors. However, land-to-sea transfer of pathogens has been increasingly evident; since the early 2000's_through
2014, six monk seal mortalities have been directly caused by protozoal infections, most often by Toxoplasma gondii,
a protozoal parasite toxeplasmesis,—a—protozoalparasite that is shed in the feces of cats. Furthermore, the
consequences of a disease outbreak introduced from livestock, feral animals, pets or other carrier wildlife may be
catastrophic to the immunologically naive monk seal population. Key disease threats include West Nile virus,
morbillivirus and influenza.

Habitat Issues

Poor juvenile survival rates and variability in the relationship between weaning size and survival suggest
that prey availability is limiting recovery of NWHI monk seals (Baker and Thompson 2007, Baker et al. 2007,
Baker 2008). Multiple strategies for improving juvenile survival, including translocation and captive care are being
implemented (Baker and Littnan 2008, Baker et al. 2013, Norris 2013). A testament to the effectiveness of past
actions to improve survival, Harting et al. (2014) demonstrated that approximately one-third of the monk seal
population alive in 2012 was made up of seals that either had been intervened with to mitigate life-threatening
situations, or were descendants of such seals. In 2014, NMFS has produced a draft final Programmatic
Environmental Impact Statement (PEIS) on current and future anticipated research and enhancement activities, and
issued a permit covering the activities described in the PEIS preferred alternative
(http://www.nmfs.noaa.gov/pr/permits/eis/hawaiianmonksealeis.ntm)*. A major habitat issue involves loss of
terrestrial habitat at French Frigate Shoals, where some 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
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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-are-ample prey resources availableavailability, perhaps
in part due to fishing pressure that has reduced monk seal competition with large fish predators (sharks and jacks)
(Baker 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)
is a very serious 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-ef1973. The species is well below its optimum
sustainable population {8SP}-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 (2009-2013 2010-2014) was at
least 2:6 2.8 animals, including fishery-related mortality in nearshore gillnets and hook-and-line gear (>1.2/yr, Table
2 3), and intentional killings and other human-caused mortalities sheeting-related-deaths(>=0-8/yr)-and-blunt-force
traurma-deaths-of unknown-origin-(>1.60/yr >=0-8/y¥; Table 1 2).
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HARBOR PORPOISE (Phocoena phocoena vomerina):
Washington Inland Waters Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the eastern North Pacific Ocean, harbor
porpoise are found in coastal and inland waters from
Point Barrow, along the Alaskan coast, and down the
west coast of North America to Point Conception,
California (Gaskin 1984). Harbor porpoise are known to
occur year-round in the inland trans-boundary waters of

Washington and British Columbia, Canada (Osborne et e <

al. 1988), and along the Oregon/Washington coast “™] T /?f Washington
(Barlow 1988, Barlow et al. 1988, Green et al. 1992). u / Sf@ '“'a”(: Waters
Aerial survey data from coastal Oregon and Washington, ‘ i stoc
collected during all seasons, suggest that harbor porpoise Northern .

distribution varies by depth (Green et al. 1992). Oregon/ ! _

Although distinct seasonal changes in abundance along | \évfgsht'g?égﬂ “W
the west coast have been noted, and attributed to possible ‘

shifts in distribution to deeper offshore waters during Oregon

late winter (Dohl et al. 1983, Barlow 1988), seasonal
movement patterns are not fully understood.

Investigation of pollutant loads in harbor
porpoise ranging from California to the Canadian border .\
suggests  restricted harbor porpoise  movements /’
(Calambokidis and Barlow 1991). Stock discreteness in @
the eastern North Pacific was analyzed using /
mitochondrial DNA from samples collected along the \
west coast (Rosel 1992) and is summarized in Osmek et &/
al. (1994). Two distinct mtDNA groupings or clades s
exist. One clade is present in California, Washington,
British Columbia, and Alaska (no samples were
available from Oregon), while the other is found only in
California and Washington. Although these two clades
are not geographically distinct by latitude, the results
may indicate a low mixing rate for harbor porpoise along
the west coast of North America. Further genetic testing
of the same data, along with additional samples, found
significant genetic differences for four of the six pair-
wise comparisons between the four areas investigated:
California, Washington, British Columbia, and Alaska (Rosel et al. 1995). These results demonstrate that harbor
porpoise along the west coast of North America are not panmictic or migratory and that movement is sufficiently
restricted that genetic differences have evolved. Reeentpreliminary Subsequent genetic analyses of samples ranging
from Monterey Bay, California, to Vancouver Island, British Columbia, indicate that there is small-scale subdivision
within the U.S. portion of this range (Chivers et al. 2002, 2007). This is consistent with low movement suggested
by genetic analysis of harbor porpoise specimens from the North Atlantic, where numerous stocks have been
delineated with clinal differences over areas as small as the waters surrounding the British Isles.

Using the 1990-1991 aerial survey data of Calambokidis et al. (1993) for water depths <50 fathoms, Osmek
et al. (1996) found significant differences in harbor porpoise mean densities (Z=6.9, P<0.001) between the waters of
coastal Oregon/Washington and inland Washington/southern British Columbia, Canada (i.e., Strait of Juan de
Fuca/San Juan Islands). Following a risk averse management strategy, two stocks were recognized in the waters of
Oregon and Washington, with a boundary at Cape Flattery, Washington. Based on more recent genetic evidence,
which suggests that the population of eastern North Pacific harbor porpoise is more finely structured (Chivers et al.
2002, 2007), stock boundaries on the Oregon/Washington coast have been revised, resulting in three stocks in
Oregon/Washington waters: a Northern California/Southern Oregon stock (Point Arena, CA, to Lincoln City, OR), a

wmmmnm e Lincoln City

T T T T
126°W 124°W 122°W 120°W

Figure 1. Stock boundaries (dashed lines) and
approximate distribution (dark shaded areas) of
harbor porpoise along the coasts of Washington and
northern Oregon.  The range of the Northern
California/Southern Oregon stock of harbor porpoise
(not shown), extends from Lincoln City. OR, south to
Pt. Arena, CA.
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Northern Oregon/Washington Coast stock (Lincoln City, OR, to Cape Flattery, WA), and the Washington Inland
Waters stock (in waters east of Cape Flattery). Additional analyses are needed to determine whether to adjust the
stock boundaries for harbor porpoise in Washington inland waters (Chivers et al. 2007).

In their assessment of California harbor porpoise, Barlow and Hanan (1995) recommended two stocks be
recognized in California, with the stock boundary at the Russian River. Based on more recent genetic findings
(Chivers et al. 2002, 2007), California coast stocks were re-evaluated and significant genetic differences were found
among four identified sampling sites. Revised stock boundaries, based on these genetic data and density
discontinuities identified from aerial surveys, resulted in six California/Oregon/Washington stocks where previously
there had been four (e.g., Carretta et al. 2001): 1) the Washington Inland Waters stock, 2) the Northern
Oregon/Washington Coast stock, 3) the Northern California/Southern Oregon stock, 4) the San Francisco-Russian
River stock, 5) the Monterey Bay stock, and 6) the Morro Bay stock. The stock boundaries for animals that occur in
northern Oregon/Washington waters are shown in Figure 1. This report considers only the Washington Inland
Waters stock. Stock assessment reports for Northern Oregon/Washington Coast, Northern California/Southern
Oregon, San Francisco-Russian River, Monterey Bay, and Morro Bay harbor porpoise also appear in this volume.
Stock assessment reports for the three harbor porpoise stocks in the inland and coastal waters of Alaska, including 1)
the Southeast Alaska stock, 2) the Gulf of Alaska stock, and 3) the Bering Sea stock, are reported separately in the
Stock Assessment Reports for the Alaska Region. The harbor porpoise occurring in British Columbia have not been
included in any of the U.S. stock assessment reports.

POPULATION SIZE

Aerial surveys of the inside waters of Washington and southern British Columbia were conducted from
2013 to 2015 (Smultea et al. 2015a, 2015h). during August-of 2002-and-2003-(J—Laakeunpublished-data). These
aerial surveys included the Strait of Juan de Fuca, San Juan Islands, Gulf Islands, and-Strait of Georgia, Puget
Sound, and Hood Canal;-. which-includes These are the waters inhabited by the Washington Inland Waters stock of

harbor porp0|se as WeII as harbor porp0|se from Brltlsh Columbla An—average—ef—the—ZOQQ—and—zggs—esHmates—ef

harber—Harbor porp0|se elensr%y—&nd—abundance estlmates were corrected for trackllne anlmals mlssed by aerlal
observers using q(O) from previous studies in the same area and using srmllar methods (Laake et al. 1997).

avaHable—ter—thls—steele For U.S. waters, the current estrmate of abundance is 11, 233 porpoise (CV 0. 37) (Smultea

et al. 2015a).

Minimum Population Estimate

Neo-current-information-on-abundance-is-available-te-ebtaina- The minimum population estimate for the
Washington Inland Waters stock of harbor porpoise: is calculated as the lower 20" percentile of the log-normal
distribution (Wade and Angliss 1997) of the 2015 population estimate of 11,233 harbor porpoise, or 8,308 animals.

Current Population Trend

Estimates of populatron size for Washington Inland waters from 1990-1991 aerial surveys were 3,298
(CVv=0.26) animals, corrected for diving animals not seen by observers (Calambokidis et al. 1993). Estimates of
harbor porpoise abundance for the same region from 2013-2015 surveys (11,233; CV=0.37, Smultea et al. 2015a),
are considerably higher, however a formal trend analysis has not been performed for this stock.

In southern Puget Sound, harbor porpoise were common in the 1940s (Scheffer and Slipp 1948), but marine
mammal surveys (Everitt et al. 1980), stranding records since the early 1970s (Osmek et al. 1995), and harbor
porpoise surveys in 1991 (Calambokidis et al. 1992) and 1994 (Osmek et al. 1995) indicated that harbor porpoise
abundance had declined in southern Puget Sound. In 1994, a total of 769 km of vessel survey effort and 492 km of
aerial survey effort conducted during favorable sighting conditions produced no sightings of harbor porpoise in
southern Puget Sound. Reasons for the apparent decline are unknown, but it may have been related to fishery
interactions, pollutants, vessel traffic, or other factors (Osmek et al. 1995). 1r-2009-and-2010-however—increased
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&npubhshed—data—B—Haasen—emp&bhshed—data} Annual Wlnter aerlal surveys conducted by the Washlnqton

Department of Fish and Wildlife from 1995 to 2015 revealed an increasing trend in _harbor porpoise in Washington
inland waters, including the return of harbor porpoise to Puget Sound. The data suggests that harbor porpoise were
already present in Juan de Fuca, Georgia Straits, and the San Juan Islands from the mid-1990s to mid-2000s, and
then expanded into Puget Sound and Hood Canal from the mid-2000s to 2015, areas they had used historically but
abandoned. Changes in fishery-related entanglement was suspected as the cause of their previous decline and more
recent recovery, including a return to Puget Sound (Evenson et al. 2016). Seasonal surveys conducted in spring,
summer, and fall 2013-2015 in Puget Sound and Hood Canal documented substantial numbers of harbor porpoise in
Puget Sound. Observed porpoise numbers were twice as high in spring as in fall or summer, indicating a seasonal
shift in distribution of harbor porpoise (Smultea 2015b). The reasons for the seasonal shift and for the increase in
sightings is unknown.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is not available for harbor porpoise. Therefore,
until additional data become available, it is recommended that the cetacean maximum theoretical net productivity
rate (Rmax) of 4% (Wade and Angliss 1997) be employed for the Washington Inland Waters harbor porpoise stock.

POTENTIAL BIOLOGICAL REMOVAL

be—ealeuwlated—fer—tlcus—steeleThe potentlal blolomcal removal (PBR) for thls stock is calculated as the minimum
population size (8,308) times one-half the default maximum net growth rate for cetaceans (1/2 of 4%) times a
recovery factor of 0.4 (for a stock of unknown status and high uncertainty in the mortality and injury estimate),
resulting in a PBR of 66 harbor porpoise per year. Although no CV is available for the mortality and serious injury
estimate, there is large uncertainty because the available data are limited to stranding information, which is known to
have a substantial downward bias (Carretta et al. 2016a, 2016b). For this reason, the recovery factor was set equal to

the value for a stock of unknown status with mortality and serious injury CV > 0.80 (Wade and Angliss 1997).

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

Fishing effort in the northern Washington marine gillnet tribal fishery is conducted within the range of both
harbor porpoise stocks (Northern Oregon/Washington Coast and Washington Inland Waters) occurring in
Washington State waters (Gearin et al. 1994). Some movement of harbor porpoise between Washington’s coastal
and inland waters is likely, but it is currently not possible to quantify the extent of such movements. 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 Inland Waters stockand—TFable-1-includes-data—only-from-that portion-of the fishery.

Between 2010 and 2014 no harbor porpmse deaths or serious |n|ur|es were reported in thls flsherv (Makah Flsherles
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Table 1. Summary of incidental mortality and serious injury of harbor porpoise (Washington Inland Waters 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 2605-2009 2010-2014 data unless noted
otherwise.

Percent Mean annual takes
observer Observed Estimated .
Fishery name Years Data type coverage mortality mortality (CVin parentheses)
2005 0% nfa nla
Northern-WA-marine-set-githnet observer nla
@ribal-fishery-in-inland-waters)* 2006 data 0% i A2
2007 0% nla nfa
2008 0% nfa nla
2009 0% Afa Alfa
fisherman
2008 self-reports 2 R 20-4-n/a)
{tribal-fishery in-inland-waters)* 2008 seH-reports : A2
WA Puget Sound Region salmon
set/drift gillnet (observer programs _ _ _ _ _ _
listed below covered segments of this
fishery):
Pu_get Sound non-treaty sal_mon 1993 observer 1.3% 0 0 see text2!
gillnet (all areas and species) data
Puget Sound non-treaty chum observer .
salmon gillnet (areas 10/11 and 1994 data 11% 0 0 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 data 7.5% 0 0 see text?
4B, 5, and 6C)
Puget Sound treaty and non- observer
treaty sockeye salmon gillnet 1994 data 7% 1 15 see text®
(areas 7 and 7A)
. .
ugetSou d. oR-treaty salmon-drt 2006 2 Afa >0-4-{nla)
gHret-(area-5) self-reports
Unknown Puget Sound Region 2005-2009 | stranding 0104 na >1.2 2.4 (nfa)
fishery 2010-2014 data 2.0,7.1.2
Minimum total annual takes >2.2-2.4 (n/a)
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Commercial salmon drift gillnet fisheries in Washington inland waters were last observed in 1993 and
1994, with observer coverage levels typically less than 10% (Pierce et al. 1994, 1996; NWIFC 1995; Erstad et al.
1996). Drift gillnet fishing effort in the inland waters has declined considerably since 1994 because far fewer
vessels participate today (NMFS WC Region, unpublished data), but entanglements of harbor porpoise likely
continue to occur. The most recent data on harbor porpoise mortality from commercial gillnet fisheries is included
in Table 1.

éNMJ%—Neﬁhwest—Regreml—Qmee—mpubhshed—data)—t There were six 12 12 flshery—related strandmgs of harbor
porpoise from this stock in 2005-2009 2010-2014 (3-n-2006,1n-2007-and-4-in-2009 2 in 2010, 7 in 2012, 1 in

2013, and 2 in 2014), resulting in an average annual mortality and serious injury rate of ef42 2.4 harbor porpoise
per vear (Carretta et al. 2016). Evidence of fishery interactions included observed entanglements—in—gitnet, net
marks, and repe line marks. Since these deaths could not be attributed to a particular fishery, and were the only
confirmed fishery-related deaths in this area in 2995—2999 2010- 2014 they are listed in Table 1as occurnng in an
unknown Puget Sound Reglon flshery One-a al-ha .

human-caused mortality of harbor porpoise (2.4/yr) is based solely on stranding data, Whlch are uncorrected for

negative biases in cetacean carcass recovery (Williams et al. 2014). The only published carcass recovery rate for
harbor porpoise (<0.01) is from an oceanic-coast habitat in the NE United States (Moore and Read 2008), but due to
the confined nature of inland waterways, recovery rates in Washington State inland waters are likely higher than that
estimated by Moore and Read (2008). Wells et al. (2015) reported a carcass recovery rate (0.33) for bottlenose
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dolphins that inhabit the densely populated Sarasota Bay area. If this recovery rate of 0.33 is applied to Washington
Inland Waters harbor porpoise fishery-related strandings for the period 2010-2014, annual mortality would be
estimated at 7.2 (12 documented fishery-related strandings, times a correction factor of 3, divided by 5 years), which
is less than the PBR of 66. In the absence of a carcass recovery correction factor for Washington inland waters
harbor porpoise, a minimum correction factor of 3 from the Wells et al. (2015) coastal bottlenose dolphin study is
applied to fishery-related strandings here, resulting in an estimate of 7.2 porpoise annually. Additional data are
required to estimate a carcass recovery rate for harbor porpoise in Washington inland waters.

Although commercial gillnet fisheries in Canadian waters are known to have taken harbor porpoise in the
past (Barlow et al. 1994, Stacey et al. 1997), few data are available because the fisheries were not monitored. In
2001, the Department of Fisheries and Oceans, Canada, conducted a federal fisheries observer program and a survey
of license holders to estimate the incidental mortality of harbor porpoise in selected salmon fisheries in southern
British Columbia (Hall et al. 2002). Based on the observed bycatch of porpoise (2 harbor porpoise deaths) in the
2001 fishing season, the estimated mortality for southern British Columbia in 2001 was 20 porpoise per 810 boat
days fished or a total of 80 harbor porpoise. However, it is not known how many harbor porpoise from the
Washington Inland Waters stock are currently taken in the waters of southern British Columbia.

Other Mortality

—A S|gn|f|cant increase in the—number—ef—harbor porpoise strandlngs reported throughout Oregon and
Washington in 2006 prompted the Working Group on Marine Mammal Unusual Mortality Events to declare an
Unusual Mortality Event (UME) on 3 November 2006 (Huggins 2008). A total of 114 harbor porpoise strandings
were reported and confirmed threugheut-along the Oregon/ and Washington outer coasts and Washington inland
waters in 2006 and 2007 (Huggins 2008). A more recent analysis of strandings before and after the suspected UME
indicates that no UME occurred (Huggins et al. 2015). The perceived increase in mortality was the result of a
combination of factors: an increase in the population of harbor porpoise, a shift of the population into Washington
inland waters, and a well-established stranding network with |mproved response and reporting (Huqqms et aI 2015).

STATUS OF STOCK

Harbor porpoise are not listed as “depleted” under the MMPA or listed as “threatened” or “endangered”
under the Endangered Species Act. Based on currently available data, the tetal minimum annual level of total
human-caused mortality and serious injury is-2:6-(2:2+0-4)- (7.2) harbor porpoise per year (corrected for undetected
strandrnqs) does not exceed the PBR of 66 anlmals A—PBR—eannot—beJealeulated—fer—tms—steek—beeauseJthereq&no

Therefore the Washlngton Inland Waters harbor porp0|se stock is not classified as strategic 7 The minimum tetat
annual fishery mortality and serious injury for this stock is-(22- 7.2 | 7 2 harbor porpoise per year-(based—on—self—reported

fisheries-information-(1-0)-and-stranding-data-(1-2) w
porpoise-mortality) exceeds 10% of the calculated PBR (6. 6) and therefore Cannot be con5|dered to be |nS|qn|f|cant
and approaching zero mortality and serious injury rate. Si

Sincea-PBR-cannot-be-caleulated forthisstockfishery
mortalityrelative-to PBR-is-urknown—The status of this stock relative to its Optimum Sustainable Population (OSP)

feveland population trends is unknown. Although harbor porpoise sightings in southern Puget Sound declined from

the 1940s through the 1990s, harbor porpoise have been-sighted-in-southern-Puget-Seund-inrecent-vessel-surveys

increased seasonally in this area in the last 10 years.

21



This stock is not recognized as “strategic,” however, the current mortality rate is based on fisherman-self-
reports-and stranding data, since the Washington Puget Sound Region salmon set/drift gillnet fishery has not been
observed since 1994. Evaluation of the estimated take level is complicated by a lack of knowledge about the extent
to which harbor porpoise from U.S. waters frequent the waters of British Columbia and are, therefore, subject to
fishery-related mortality. It is appropriate to consider whether the current take level is different from the take level
in 1994, when the fishery was last observed. No new information is available about mortality per set, but 1) fishing
effort has decreased in—+recent—years since 1994. Based on surveys conducted in between 1991/1992 and 2015
(Calambokidis et al. 1993, Smultea et al. 2015a, 2015b), the population appears to have increased, but a statistical
trend analysis has been performed with existing data. An increase in harbor porpoise use of southern Puget Sound in

recent years is apparent however (Evenson et al. 2016). -and-2)-analysis-of-datafrom-aerial-surveysin-2002/2003
and-20032015-indicates-that-abundance-has-inereased-since-1996.
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DALL'S PORPOISE (Phocoenoides dalli dalli):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Dall’s porpoises are endemic to temperate

waters of the North Pacific Ocean. Off the U.S.

west coast, they are commonly seen in shelf, slope

and offshore waters (Figure 1; Morejohn 1979).

Sighting patterns from aerial and shipboard

surveys conducted in California, Oregon and

Washington at-different-times—(Green et al. 1992,

1993; Mangels-and-Gerrodette-1994- Barlow-1995;

Forney—et—al—1995 Forney and Barlow 1998;

Barlow 2016) suggest that north-south movement
between these states occurs as oceanographic
conditions change, both on seasonal and inter-
annual time scales. The southern end of this
population's range is not well-documented, but
they are commonly seen off Southern California in
winter, and during cold-water periods they
probably range into Mexican waters off northern
Baja California. The stock structure of eastern
North Pacific Dall’s porpoises is not known, but
based on patterns of stock differentiation in the
western North Pacific, where they have been more
intensively studied, it is expected that separate ! I I !
stocks will emerge when data become available -130 -125 -120 -115
(Perrin and Brownell 1994). Although Dall’s

porpoises are not restricted to U.S. territorial W Longitude

waters, there_ are no cooperative manageme_nt Figure 1. Dall’s porpoise sightings based on aerial
agreements with Mexico or Canada for fisheries shipboard surveys off California, Oregon, and
which may take this species (e.g. gillnet fisheries). Washington, 1991-2014 (Barlow 20£6) zgeg-esee

For the Marine Mammal Protection Act (MMPA) A ix 2§ [ inf :

stock assessment reports, Dall's porpoises within timing-and-location-of survey-effort). Dashed line
the Pacific U.S. Exclusive Economic Zone are represents the U.S. EEZ, thin gray lines represent

divided into two discrete, non-contiguous areas: 1) the completed transect effort of all surveys

waters off California, Oregon and Washington (this _
—Key— ——summe#au%umn—shrp—based
report), and 2) Alaskan waters. combmed .! | |

45
1

N Latitude

35

30
1

POPULATION SIZE

Dall’s porpoise distribution in this region is highly variable between years and appears to be
affected by oceanographic conditions (Forney 1997; Forney and Barlow 1998, Barlow 2016). Because
animals may spend time outside the U.S. Exclusive Economic Zone as oceanographic conditions change, a
multi-year average abundance estimate is the most appropriate for management within U.S. waters. The
most recent estimate of Dall’s porpoise abundance is the geometric mean of estimates from 2005-(Ferney
200 —and—2008—(Barlow—2010) 2008 and 2014 summer/autumn vessel-based line-transect surveys of
California, Oregon, and Washington waters, e+42;000 25,750 (CV =-8:33 0.45) animals_(Barlow 2016).
This estimate includes new correction factors for animals missed during the surveys.— Additional numbers
of Dall’s porpoises occur in the inland waters of Washington state, but the most recent abundance estimate
obtained in 1996 (900 animals, CVV=0.40) is over 8 years old (Calambokidis et al. 1997) and is not included
in the overall estimate of abundance for this stock.
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Minimum Population Estimate
The log-normal 20th percentile of the-2005-2008 2008-2014 average abundance estimate for the
outer coast of California, Oregon and Washington waters is-32,20617,954 Dall’s porpoises.

Current Population Trend
The distribution and abundance of Dall’s porpoise off California, Oregon and Washington varies
considerably at both seasonal and interannual time scales (Forney and Barlow 1998, Becker et al. 2012,

Barlow 2016) but no Ionqterm trends have been identified. Ne—mfemaﬂen—rs—ava%ble—mg&rdmg—tpends—m

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for Dall's porpoise off
the U.S. west coast.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (32;408617,954) times one half the default maximum net growth rate for cetaceans (¥ of
4%) times a recovery factor of 8:40 0.48 (for a species of unknown status and mortality rate CV_between
0.3 and 0.6; Wade and Angliss 1997), resulting in a PBR of 257 172 Dall’s porpoises per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury information for this stock of Dall’s porpoises is
glven in Table 1. More detalled mformatlon on these flsherles is prowded in Appendlx 1. -Mean-annual

A , —The estimate of

Me#tal%ﬂmate&mortalltv and serious |n|urv for Dall’s porp0|se in the Callforma drlft glllnet fishery are
included-for the five most recent years of monitoring, 2010-2014, is 1.3 (CV=0.46) Dall’s porpoise, or an
average of 0.3 animals per year (Carretta et al. 2016). Although Dall’s porpoises have been incidentally
killed in West Coast groundfish fisheries in the past, no takes of this species were observed during the five
most recent years for which data are available, 2009-2013 (Jannot et al. 2011; NWFSC unpublished data).
Gillnets have been documented to entangle marine mammals off Baja California (Sosa-Nishizaki et al.
1993), where Dall’s porpmse mav occasionally be found, but no recent bycatch data from Mexico are
avallable 8
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Table 1. Summary of available information on the incidental mortality and serious injury of
Dall's porpoises (California/ Oregon/Washington Stock) in commercial fisheries that might take this
species_(Carretta et al. 2016; Jannot et al. 2011). All observed entanglements of Dall’resulted in the death
of the animal. Coefficients of variation for mortality estimates are provided in parentheses; n/a = not
available. Mean annual takes are based on 2004-2008 2010-2014 data for the CA/OR swordfish drift
gillnet fishery and 2082-2006 2005-2009 for groundfish fisheries.

Estimated Mean Annual
Fishery Name Data Type Year(s) PerCégflgl;Sirver S/I%Srig\llietd e Takes (CV in
y yp g y Mortality parentheses)
2004 20:6% 0 4]
2005 20:9% 0 4]
CAJ/OR thresher 2006 18:5% 0 0
shark/swordfish drift observer 2007 16-4% 0 0 O-{nfa)
gillnet fishery 2008 135% 9 ¢ 0.3 (0.46
2010-2014 22% 1! 1.3 (0.46)
WA/OR/CA groundfish observer 2009-2013 23% (2009) 0 0 0
(bottom trawl)® 18% (2010)
100% (2011-2013)
WAJOR/CA-domestic 2002 100% 1 1
groundfish-trawl-(At-sea 2003 100% 0 0
processing-Pacific-hake observer 2004 100% 0 0 0.2-4nla)
fishery): 2005 100% o] 0 ’ 0
WAJOR/CA groundfish 2006 100% 0 0 B
(midwater trawl - at-sea
hake sector) 2009-2013 100% 0 0
WA/OR/CA groundfish
(midwater trawl - shoreside 0 0 0
hake sector)® observer 2011-2013 100% -
Puget-Sound-salmon-drift
gmnet—(mbal—ﬁshe.ty-_ ; MMAP 2000-2004 nfa 1 1 202 (n/a)
Area 5 Straitof Juan-de
Fuca)
Minimum total annual takes =0-4-{(nla)
0.3 (0.46)

®The bottom trawl fishery was a limited entry fishery in 2010 and a catch shares fishery in 2011-2013.
PFishery observers began monitoring the shoreside hake sector of the fishery in 2011.

STATUS OF STOCK

The status of Dall's porpoises in California, Oregon and Washington relative to OSP is not known,
and there are insufficient data to evaluate potential trends in abundance. No habitat issues are known to be
of concern for this species. It is not listed as "threatened" or "endangered" under the Endangered Species
Act nor as "depleted" under the MMPA. The average annual human-caused mortality of Dall’s porpoise
(264-0.3 animals) is estimated to be less than the PBR (257 172), and therefore they are not classified as a
"strategic" stock under the MMPA. The total fishery mortality and serious 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.

REFERENCES

I There was one observed entanglement in this fishery during 2010-2014, which occurred in 2014 (Carretta

et al. 2016).
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PACIFIC WHITE-SIDED DOLPHIN (Lagenorhynchus obliquidens):
California/Oregon/Washington, Northern and Southern Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pacific white-sided dolphins are endemic to
temperate waters of the North Pacific Ocean, and
common both on the high seas and along the
continental margins_(Brownell et al. 1999). Off the
U.S. west coast, Pacific white-sided dolphins occur
primarily in shelf and slope waters (Figure 1).
Sighting patterns from aerial and shipboard surveys
conducted in California, Oregon and Washington
(Green et al. 1992; 1993;-Barlew-1995;Forney-et-ak
1995 Forney and Barlow 1998; Barlow 2016)
suggest seasonal north-south movements, with
animals found primarily off California during the
colder water months and shifting northward into
Oregon and Washington as water temperatures
increase in late spring and summer—(Green—et-ak

Stock structure throughout the North Pacific
is poorly understood, but based on morphological
evidence, two forms are known off the California
coast (Walker et al. 1986;—Chivers—et—al—1993).
Specimens belonging to the northern form were T
collected from north of about 33°N, (Southern
California to Alaska), and southern specimens were
obtained from about 36°N southward along the coasts
of California and Baja California. Samples of both
forms have been collected in the Southern California
Bight, but it is unclear whether this indicates
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Figure 1.

Pacific white-sided dolphin sightings
based on aerial-and-shipboard surveys off California,
Oregon, and Washington, 1991-2014 (Barlow 2016).

sympatry in this region or whether they may occur
there at different times (seasonally or interannually).
Genetic analyses have confirmed the distinctness of

animals found off Baja California from animals
occurring in U.S. waters north of Point Conception,

Dashed line represents the U.S. EEZ, thin gray lines
indicate completed transect effort of all surveys

combined. —Key:—e=—summerfauttmn—ship-based

California and in-the high seas of the North Pacific
(Lux et al. 1997). Based on these genetic data, an
area of mixing between the two forms appears to be
located off Southern California (Lux et al. 1997). Two types of echolocation have been documented for
Pacific white-sided dolphins off Southern California and these have been hypothesized to reflect acoustic
differences between the two forms (Soldevilla et al. 2008, 2011; Henderson et al. 2011).

Although there is clear evidence that two forms of Pacific white-sided dolphins occur along the
U.S. west coast, there are no known differences in color pattern, and it is not currently possible to
distinguish—animals the two stocks reliably during surveys. witheut-genetic—or—merphometric—analyses.
Geographic stock boundaries appear dynamic and are poorly understood, and therefore cannot be used to
differentiate the two forms. Until means of differentiating the two forms for abundance and mortality
estlmatlon are developed, these two stocks must—beare managed as a smgle unlt—hewever—this—rs—an

sightings;—A——winter/spring-aerial-based-sightings.

restrlcted to U S. territorial waters, but there are no cooperative management aqreements with Mexico or

Canada for fisheries which may take this species (e.q. gillnet fisheries). For the Marine Mammal Protection
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Act (MMPA) stock assessment reports, Pacific white-sided dolphins within the Pacific U.S. Exclusive
Economic Zone are divided into two discrete, non-contiguous areas: 1) waters off California, Oregon and
Washington (this report), and 2) Alaskan waters.

POPULATION SIZE

dolphlns throughout this reglon is hlghly varlable apparently in response to oceanographic changes on both
seasonal and interannual time scales (Forney and Barlow 1998, Barlow 2016). As oceanographic

conditions vary, Pacific white-sided dolphins may spend time outside the U.S. Exclusive Economic Zone,
and therefore a multi-year average abundance estimate including California, Oregon and Washington is the
most appropriate for management within U.S. waters. The most recent estimate of Pacific white-sided
dolphin abundance is the geometric mean of estimates from 2008 and 2014 summer/autumn vessel-based
line-transect surveys of California, Oregon, and Washington waters, 26,814 (CV = 0.28) animals (Barlow

2016). Thls estimate includes new correctlon factors for animals mlssed durlnq the surveys.-Fhe-2005-2008

Minimum Population Estimate
The log-normal 20th percentile of the 2005-2008 2008-2014 average abundance estimate is 21,406
21,195 Pacific white-sided dolphins.

Current Population Trend
The distribution and abundance of Pacific white-sided dolphins off California, Oregon and
Washington varies considerably at both seasonal and interannual time scales (Forney and Barlow 1998,

Becker et al. 2012 Barlow 2016) but no Ionqterm trends have been |dent|f|ed Neo-long-term-trends-in-the

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for Pacific white-sided
dolphins off the U.S. west coast.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (21;406 21,195) times one half the default maximum net growth rate for cetaceans (¥ of
4%) times a recovery factor of 8:40 0.45 (for a species of unknown status with a mortality rate CV—-6-80
between 0.6 and 0.8; Wade and Angliss 1997), resulting in a PBR of 7% 191 Pacific white-sided dolphins
per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

A summary of recent fishery mortality and injury information for this stock of Pacific white-sided
dolphin is shown in Table 1. More detailed information on these fisheries is provided in Appendix 1. The
estimate of mortality and serious injury for Pacific white-sided dolphin in the California drift gillnet fishery
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for the five most recent years of monitoring, 2010-2014, is 4.4 (CVV=0.76) individuals, or an average of 0.9
per year (Carretta et al. 2016). Although some Pacific-white sided dolphins have been incidentally killed
in West Coast groundfish fisheries in the past, no takes of this species were observed during 2009-2013

(Jannot et al. 2011, NWESC unpublished data). treluding-mertality from-drift-gillnetgroundfish-trawland

Gillnets have been documented to entangle marine mammals off Baja California (Sosa-Nishizaki et al.
1993), but no recent bycatch data from Mexico are available.

Table 1. Summary of available information on the incidental mortality and injury of Pacific white-sided
dolphins (California/ Oregon/Washington Stock) in commercial fisheries that might take this species
(Carretta et al. 2016a; Jannot et al. 2011). All observed entanglements of Pacific white-sided dolphins
resulted in the death of the animal. Coefficients of variation for mortality estimates are provided in
parentheses; n/a = not available. Mean annual takes are based on 2007-2041 2010-2014 data unless noted
otherwise.

Percent Observer | Observed Estimated Mean Annual
. Year(s) - Annual Takes (CVin
Fishery Name Data Type Coverage Mortality Mortality parentheses)
2007 16.4% 1 6-(1.00)
2008 13:.5% 5 37{0:70)
CAJ/OR thresher 2009 13.0% 2 15-(1.02)
shark/swordfish drift 2010 11.9% 0 0 11.6(0.88)
gillnet fishery observer 2041 16.5% 0 o 0.9 (0.76)
2010-2014 22% 0! 4.4 (0.76)
WA/OR/CA groundfish observer 2009-2013 23% (2009) 0 0 0
(bottom trawl) 18% (2010)
100% (2011-2013)
WAJOR/CA-domestic
. 2005 100% 0 0
grou |e|l_|s EF' E“'.IF. ¢At-sea 20086 100% 0 0 0
fishery) observer 2007 99% 0 0
' 2008 99% 0 0
WAJ/OR/CA groundfish 2009 100% 0 0 0
(midwater trawl - at-sea 2009-2013 100% 0 0 -
hake sector)
2005
- 2006
West-eeast—hnm{ed-entw' observer 2007 18—23% 4] 0 4]
bottorm-trawl-fishery 2008
2009
WAJ/OR/CA groundfish
(midwater trawl -
Shorrzg‘ji‘é‘;a;e;;gi"g&or: observer |  2011-2013 100% 0 0 0
2007 1
2008 o]
YUnknown fishery stranding 2009 6 Afa 20:2{n/a)
2010 4]
2011 0
Minimum total annual takes
0.9 (0.76)

L There were no observations of Pacific white-sided dolphin in this fishery during 2010-2014, but the model-based estimate of bycatch
for this period results in a positive estimate of bycatch (Carretta et al. 2016a).
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Other removals

Pacific white-sided dolphins have been seriously injured and killed in scientific research trawls
for sardines and rockfish. From 2007-2010 through 20312014, there were 26 deaths and 4-2 serious
injuries of Pacific white-sided dolphins in scientific research trawls (Carretta et al. 206432016b). One
Pacific white-sided dolphin stranded dead in Washington Inland waters during 2014, and the cause of death
was determined to be a vessel strike (Carretta et al. 2016b). The average annual research-related-mortality
and serious injury of Pacific white-sided dolphin from_other anthropogenic activities during -2007-2041-is
6:0 2010-2014 is 5.8 animals.

STATUS OF STOCK

The status of Pacific white-sided dolphins in California, Oregon and Washington relative to OSP
is not known, and there is no indication of a trend in abundance for this stock. No habitat issues are known
to be of concern for this species. They are not listed as "threatened" or "endangered™ under the Endangered

SpeC|es Act nor as "depleted" under the MMPA—LneIud+ngeeemmereraJ—ﬁsheey—él—1—8#ye—and—researeh—

The average annual human caused mortallty and serious injury from aII known sources during 2010 2014
—2007-2011(148-6.7 animals) is estimated to be less than the PBR (374191), and therefore they-this
stock of Pacific white-sided dolphins is are-not classified as a "strategic" stock under the MMPA. The total
commercial fishery mortality and serious injury for this stock (248 0.9 /yr) is less than 10% of the
calculated PBR and therefore is con3|dered to be |n5|gn|f|cant and approachlng zero—mertahty—and—seneus
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RISSO'S DOLPHIN (Grampus griseus):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Risso’s dolphins are distributed world-
wide in tropical and warm-temperate waters. Off
the U.S. West coast, Risso's dolphins are
commonly seen on the shelf in the Southern
California Bight and in slope and offshore waters
of California, Oregon and Washington. Based on
sighting patterns from recent aerial and shipboard .
surveys conducted in these three states during
different seasons (Figure 1), animals found off
California during the colder water months are
thought to shift northward into Oregon and
Washington as water temperatures increase in late
spring and summer (Green et al. 1992, 1993). The
southern end of this population's range is not well-
documented, but previous surveys have shown a
conspicuous 500 nmi distributional gap between
these animals and Risso's dolphins sighted south of
Baja California and in the Gulf of California
(Mangels and Gerrodette 1994).  Thus this
population appears distinct from animals found in
the eastern tropical Pacific and the Gulf of
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restricted to U.S. waters, cooperative management
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purse seine fishery and not for other fisheries
which may take this species (e.g. gillnet fisheries).
For the Marine Mammal Protection Act (MMPA)
stock assessment reports, Risso's dolphins within
the Pacific U.S. Exclusive Economic Zone are
divided into two discrete, non-contiguous areas: 1)
waters off California, Oregon and Washington
(this report), and 2) Hawaiian waters.

Figure 1. Risso’s dolphin sightings based on aerial
and-shipboard surveys off California, Oregon, and
Washington, 1991-2014 (Barlow 2016) 2008(see

timing-and-location—of-surveyeffort). Dashed line
represents the U.S. EEZ, thin gray lines indicate

completed transect effort of all surveys combined.

POPULATION SIZE

. he dlstrlbutlon of Rlsso S dolphlns
throughout thls reglon is hlghly varlable apparently in response to oceanographic changes on both seasonal
and interannual time scales (Forney and Barlow 1998). As oceanographic conditions vary, Risso’s dolphins
may spend time outside the U.S. Exclusive Economic Zone, and therefore a multi-year average abundance
estimate is the most appropriate for management within U.S. waters. The most recent estimate of Risso’s
dolphin abundance is the geometric mean of estimates from 2008 and 2014 summer/autumn vessel-based
line-transect surveys of California, Oregon, and Washington waters, 6,336 (CV = 0.32) animals (Barlow
2016). Thls estimate includes new correctlon factors for animals mlssed durmq the surveys.Fhe-2005-2008

Minimum Population Estimate
The log-normal 20th percentile of the 2005-2008 2008-2014 geometric mean abundance estimate
is 4,943 4,817 Risso's dolphins.
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Current Populatlon Trend

benNeen—suweysr The dlstnbutlon and abundance of Rlssos dolphins off Callfornla Oreqon and
Washington varies considerably at both seasonal and interannual time scales (Forney and Barlow 1998,
Becker et al. 2012, Barlow 2016), but no longterm trends have been identified.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for this stock.

POTENTIAL BIOLOGICAL REMOVAL
The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (4,943 4,817) times one half the default maximum net growth rate for cetaceans (Y2 of 4%)

times a recovery factor of 8:40 0.48 (for a species of unknown status with a mortality rate CV >-0.80
between 0.3 and 0.6; Wade and Angliss 1997), resulting in a PBR of 39 46 Risso’s dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury information for this stock of Risso’s dolphin is
shown in Table 1. More detailed information on these fisheries is provided in Appendix 1. The estimate of
mortality and serious injury for Risso’s dolphin in the California drift gillnet fishery for the five most recent
years of monitoring, 2010-2014, is 9.0 (CV=0.70) individuals, or an average of 1.8 per year (Carretta et al.
2016a). Although some Risso’s dolphins have been incidentally killed in West Coast groundfish fisheries
in_the past, no takes of this species were observed during 2009-2013 (Jannot et al. 2011, NWFSC
unpublished data). Gillnets have been documented to entangle marine mammals off Baja California (Sosa-
lehlzakl et aI 1993) but no recent bvcatch data from I\/Iexmo are avallable Meﬁah%y—esnma{es—fe#ﬂae

Historically, Risso’s dolphin mortality has been documented in the squid purse seine fishery off
Southern California (Heyning et al. 1994). This mortality probably represented animals killed intentionally
to protect catch or gear, rather than incidental mortality, and such intentional takes are now illegal under the
1994 Amendment to the MMPA. This fishery has-expanded markedly since 1992 (California Department
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of Fish and Game, unpubl. data). An observer program in the squid purse seine fishery from 2004-2008
observed ! mmﬁtated—m—Z@%and—Hetal—ef—W? sets (<10%) have—beenebsewed—threugh—zge&wnhout a
Risso’s dolphin interaction. Obsery . +ha

Human-caused mortality and injury documentatlon is often based on strandlnq data, Where raw
counts_are negatively-biased because only a fraction of carcasses are detected. Carretta et al. (2016b)
estimated the mean recovery rate of California coastal bottlenose dolphin carcasses to be 25% (95% ClI
20% - 33%) and stated that given the extremely coastal habits of coastal bottlenose dolphins, carcass
recovery rates for this stock represented a maximum, compared with more pelagic dolphin species in the
region. Therefore, in this stock assessment report and others involving dolphins along the U.S. West Coast,
human-related deaths and injuries counted from beach strandings along the outer U.S. West Coast are
multiplied by a factor of 4 to account for the non-detection of most carcasses (Carretta et al. 2016b). Three
Risso’s dolphins stranded during 2010-2014 with evidence of fishery interaction (Carretta et al. 2016c),
yielding a minimum estimate of 12 fishery-related dolphin deaths.

Table 1. Summary of available information on the incidental mortality and serious injury of Risso's
dolphin (California/ Oregon/Washington Stock) in commercial fisheries that might take this species
(Carretta et al. 2016b, 2016c¢; Jannot et al. 2011; NWESC, unpublished data). All observed entanglements
of Risso's dolphins resulted in the death of the animal. Human-caused mortality values based on strandings
recovered along the outer U.S. West Coast are multiplied by a correction factor of 4 to account for
undetected mortality (Carretta et al. 2016a) Coeff|C|ents of variation for mortality estlmates are prOVIded in
arentheses; n/a = not available. 3 A

Percent Observed Estimated i Mean Annual
Fishery Name Data Type vear(s) Observer Mortalit Mortality Takes (CV)
y yp Coverage y (cv)
2004 20-6% 0 0
2005 20.9% 0 o]
CAJ/OR thresher observer 2006 18.5% 4} 0 1:4-(0:99)
shark/swordfish drift gillnet 2007 16.4% ) )
fishery 2008 1350 1 7-(0:99) 1.8 (0.70)
2010-2014 22% 1t 9(0.70)
. 2004
S ‘E'EIIIE."EE“E ghne observer | No-fishery <-10% 0 4]
fishery -
CA deep set longline fishery| observer | 2005-2008 100% 0 0 0
Market squid purse seine observer | 2004-2008 <10% 0 0 0
2004-2008 1 = =02
Unknown fishery Stranding - >2.4 (0.46)?
2007-2013 3 >12
WAJ/OR/CA groundfish observer | 2009-2013 23% (2009 0 0 0
(bottom trawl)? 18% (2010
100% (2011-
2013)
1-6-(0-99)
Minimum total annual takes (includes correction for unobserved beach strandings) >4.2 (0.40)

STATUS OF STOCK

The status of Risso's dolphins off California, Oregon and Washington relative to OSP is not
known, and there are insufficient data to evaluate potential trends in abundance. No habitat issues are
known to be of concern for this species. They are not listed as "threatened" or "endangered" under the
Endangered Species Act nor as "depleted” under the MMPA. Over the last 5-year period (2604-2008 2010-

1 One Risso’s dolphin entanglement was observed during the period 2010-2014. The entanglement occurred in 2011 (Carretta et al.
2016a).

2 The coefficient of variation (CV) for corrected carcass counts was derived from the results of Carretta et al. (2016b), who estimated
that 25% (95% CI = 20% - 33%) of all available carcasses were recovered / documented.

38



2014), the average annual human-caused mortality (£:6- 4.2 animals) is estimated to be less than the PBR
{39 46), and therefore they are not classified as a "strategic" stock under the MMPA. The total fishery
mortality and serious injury for this stock (4.2) is less than 10% of the calculated PBR and, therefore, can

be considered to be insignificant and approaching zero-mertality-and-serious-injury-rate.

REFERENCES

Barlow, J. 2016. Cetacean abundance in the California current estimated from ship-based line-transect
surveys in 1991-2014. Southwest Fisheries Science Center, Administrative Report, LJ-2016-01.
63 p.

Becker, E.A., K.A. Forney, M.C. Ferquson, J. Barlow, J.V. Redfern. 2012. Predictive Modeling of
Cetacean Densities in the California Current Ecosystem based on Summer/Fall Ship Surveys in
1991- 2008. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-SWFSC-499, 45 p.

Carretta, J.V., J.E. Moore, and K.A. Forney. 2016a. Regression tree and ratio estimates of marine mammal,
sea turtle, and seabird bycatch in the California drift gillnet fishery, 1990-2014. Draft document
PSRG-2016-08 presented to the Pacific Scientific Review Group, Feb 2016, Seattle WA.

Carretta, J.V., M.M. Muto, S. Wilkin, J. Greenman, K. Wilkinson, M. DeAngelis, J. Viezbicke, and J.
Jannot. 2016b. Sources of human-related injury and mortality for U.S. Pacific west coast marine
mammal stock assessments, 2010-2014. U.S. Department of Commerce, NOAA Technical
Memorandum, NOAA-TM-NMFS-SWFSC-554. 102 p.

Carretta, J.V., Danil, K., Chivers, S.J., Weller, D.W., Janiger, D.S., Berman-Kowalewski, M., Hernandez,
K.M., Harvey, J.T., Dunkin, R.C., Casper, D.R., Stoudt, S., Flannery, M., Wilkinson, K., Huggins,
J., and Lambourn, D.M. 2016c. Recovery rates of bottlenose dolphin (Tursiops truncatus)
carcasses _estimated from stranding and survival rate data. Marine Mammal Science, 32(1), pp.
349-362.

Forney, K. A. and J. Barlow. 1998. Seasonal patterns in the abundance and distribution of California

cetaceans, 1991-92. Mar. Mamm. Sci. 14:460-489.

39



Memorandum-NMFES-SWFESC-406. 27 p-

Green, G., J. J. Brueggeman, R. A. Grotefendt, C. E. Bowlby, M. L. Bonnell, and K. C. Balcomb, III.
1992. Cetacean distribution and abundance off Oregon and Washington. Ch. 1. In: Oregon and
Washington Marine Mammal and Seabird Surveys. OCS Study 91-0093. Final Report prepared
for Pacific OCS Region, Minerals Management Service, U.S. Department of the Interior, Los
Angeles, California.

Green, G., R. A. Grotefendt, M. A. Smultea, C. E. Bowlby, and R. A. Rowlett. 1993. Delphinid aerial
surveys in Oregon and Washington waters. Final Report prepared for NMFS, National Marine
Mammal Laboratory, 7600 Sand Point Way, NE, Seattle, Washington, 98115, Contract
#50ABNF200058.

Heyning, J. E., T. D. Lewis and C. D. Woodhouse. 1994. A note on odontocete mortality from fishing

gear entanglements off Southern California. Rep. Int. Whal. Commn. Special Issue 15:439-442.

Jannot, J., Heery, E., Bellman, M.A., and J. Majewski. 2011. Estimated bycatch of marine_mammals,

seabirds, and sea turtles in the US west coast commercial groundfish fishery, 2002-2009. West
Coast Groundfish Observer Program. National Marine Fisheries Service, NWFSC, 2725 Montlake
Blvd E., Seattle, WA 98112.

Mangels, K. F. and Gerrodette, T. 1994. Report of cetacean sightings during a marine mammal survey in
the eastern Pacific Ocean and Gulf of California aboard the NOAA ships MCARTHUR and DAVID
STARR JORDAN July 28 - November 6, 1993. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-
SWFSC-211. 88 pp.

NWFESC (Northwest Fisheries Science Center), Fisheries Resource Analysis and Monitoring Division,

Fisheries Observation Science Program, 2725 Montlake Boulevard East, Seattle, WA 98112

(http://www.nwfsc.noaa.gov/research/divisions/fram/observation).

Sosa-Nishizaki, O., R. De la Rosa Pacheco, R. Castro Longoria, M. Grijalva Chon, and J. De la Rosa
Velez. 1993. Estudio biologico pesquero del pez (Xiphias gladius) y otras especies de picudos
(marlins y pez vela). Rep. Int. CICESE, CTECT9306.

Wade, P. R. and R. P. Angliss. 1997. Guidelines for Assessing Marine Mammal Stocks: Report of the
GAMMS Workshop April 3-5, 1996, Seattle, Washington. U. S. Dep. Commerce, NOAA Tech.
Memo. NMFS-OPR-12. 93 pp.

40


http://www.nwfsc.noaa.gov/research/divisions/fram/observation

Revised 12/15/2008 8/22/2016

COMMON BOTTLENOSE DOLPHIN (Tursiops truncatus):
California Coastal Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenose dolphins are distributed
world-wide in tropical and warm-temperate
waters. In many regions, including California,
separate coastal and offshore populations are
known (Walker 1981; Ross and Cockcroft 1990;
Van Waerebeek et al. 1990). The California 9
coastal stock of bottlenose dolphins is distinct
from the offshore stock, based on significant
differences in genetics and cranial morphology
(Perrin_et al. 2011, Lowther-Thielking et al.
2015). EremOf 56 haplotypes found among
coastal and offshore bottlenose dolphins in the
region, only one is shared by both populations
(Perrin_et al. 2011). Based—en—hnuclear—and
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bottlenose dolphins are found within about one
kilometer of shore (Hansen, 1990; Carretta et al. W Longitude

1998; Defran and Weller 1999) primarily—from  riqre 1. Approximate latitude range (in-beld) of
Point—Ceneeptioncentral California south into cgjifornia coastal bottlenose dolphins, based on
Mexican waters, at least as far south as San ; ; ;

Quintin, Mexico_(Figure 1) _ In southern 4990 2090, aerial and hoat-based sighting surveys.

California, a(?imals are found within 500 m of ”;e This population of bottlenose dolphins is found
shoreline 99% of the time and within 250 m 90%  \yithin about 1 km of shore.

of the time (Hanson and Defran 1993).

Oceanographic events appear to influence the

distribution of animals along the coasts of California and Baja California, Mexico, as indicated by a change
in residency patterns along Southern California and a northward range extension into central California
after the 1982-83 EI Nifio (Hansen and Defran 1990; Wells et al. 1990). Since the 1982-83 El Nifio, which
increased water temperatures off California, they have been consistently sighted in central California as far
north as San Francisco. Photo-identification studies have documented north-south movements of coastal
bottlenose dolphins (Hansen 1990; Defran et al. 1999), and monthly counts based on surveys between the
U.S./Mexican border and Point Conception are variable (Carretta et al. 1998), indicating that animals are
moving into and out of this area. There is little site fidelity of coastal bottlenose dolphins along the
California coast; over 80% of the dolphins identified in Santa Barbara, Monterey, and Ensenada have also
been identified off San Diego (Defran et al. 1999, Feinholz 1996, Defran et al. 2015 Befranunpublished
data)._The area between Ensenada and San Quintin, Mexico may represent a southern boundary for the
California coastal population, as very low rates of photo-1D overlap of individuals (3%) have been found
between the two areas, compared to higher overlap rates to the north (Defran et al. 2015, Figure 1).
Although coastal bottlenose dolphins are not restricted to U.S. waters, cooperative management agreements
with Mexico exist only for the tuna purse seine fishery and not for other fisheries which may take this
species. Therefore, the management stock includes only animals found within U.S. waters. For the Marine
Mammal Protection Act (MMPA) stock assessment reports, bottlenose dolphins within the Pacific U.S.

Excluswe Economlc Zone are d|V|ded into thFee—seven stocks: Q—Gal#ema—eeastal—steeleéthls—wpené—%

3 aWa -1) California coastal stock (this
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report), 2) California, Oregon and Washington offshore stock, and five stocks in Hawaiian waters: 3)
Kauai/Niihau, 4) Oahu, 5) 4-lIslands (Molokai, Lanai, Maui, Kahoolawe), 6) Hawaii Island and 7) the
Hawaiian Pelagic Stock.

POPULATION SIZE

Based on photographic mark-recapture surveys conducted along the San Diego coast ir-2004-and
2005 from 2009 to 2011 (Weller et al. 2016), two separate population size estimates were generated from
open and closed mark-recapture models. The best open model generated an estimate of 515 (95% CI =
470-564, CV= 0.05) animals, while the best closed model produced an estimate of 453 (95% CIl = 411-
524, CVV=0.06) animals. These estimates are for marked animals only and do not include an estimated ~
40% of animals that are not individually recognizable (Weller et al. 2016). The estimated fraction of
unmarked animals is highly uncertain because it is unknown how often unmarked animals are resighted.
The new estimates are the largest obtained for this stock, dating back to the 1980s (Defran and Weller
1999, Dudzik 1999, Dudzik et al. 2006). For comparison with previous estimates of this stock, the closed
populatlon estimate of 453 (CV 0.06) anlmals is used as the best estimate of abundance. -the-mestrecent

- The minimum populatlon size is based on the

minimum number of |nd|V|duaIIy identifiable animals documented during surveys in 2009-2011, or 346
animals (Weller et al. 2016). This number of individually recognizable dolphins exceeds the number
recorded in previous survey periods: 1984-1986 (160 dolphins); 1987-1989 (284); 1996-1998 (260); and
2004-2005 (164) (Weller et al. 2016).

Current Population Trend
Based on a comparison of mark-recapture abundance estimates for the periods 1987-89 (N= 354),

1996-98 (N= 356), and 2004-05 (N= 323), Dudzik et al. (2006) stated that the population size had remained
stable over this period. New estimates of 450 — 515 animals based on 2009-2011 surveys are the highest to
date and include a high proportion (~75%) of previously uncatalogued dolphins (Weller et al. 2016). The
number of individually-identifiable animals from 2009-2011 surveys (346) is equal to or exceeds previous
mark-recapture _abundance estimates for this stock. This suggests that the population may be growing,
although the movement of dolphins north from Mexican waters may also contribute to the observed
increase in unique individuals.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for California coastal
bottlenose dolphins.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (298 346) times one half the default maximum net growth rate for cetaceans (Y2 of 4%)
times a recovery factor of 8:58 0.48 (for a species of unknown status with mortality rate CV > 0.3 and < 0.6

with—ne—estimated—fishery—mertality; Wade and Angliss 1997), resulting in a PBR of 29— 3.3 coastal
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bottlenose dolphins per year. Not all California coastal bottlenose dolphins are present in U.S. waters at
any given moment and approximately 18% of the stock’s range occurs in Mexican waters. Thus, the PBR
is prorated by a minimum factor of 0.82 to account for time that animals spend outside of U.S. waters.
Without additional data on the residence times of dolphins in Mexican waters, this factor cannot be
improved upon. Because this stock spends some of its time outside the U.S. EEZ, the PBR allocation for
U.S. waters is 2:9 3.3 x 0.82 = 2:4 2.7 dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information
Due to its exclusive use of coastal habitats, this bottlenose dolphin population is susceptible to
fishery-related mortality in coastal set-net gillnet fisheries, such as the halibut and yellowtail set gillnet
fishery, which was responsible for one documented coastal bottlenose dolphin death in 2003. Observer
coverage in this fishery from 2010-2014 has been 9% (806 observed sets from an estimated 8,654 sets
fished), with no observations of coastal bottlenose dolphin entanglements. Between 2010 and 2014, there
were two fishery-related deaths of coastal bottlenose dolphins (stock ID confirmed via genetics, Carretta et
al. 2016a, Lowther-Thielking et al. 2015). Both animals had evidence of entanglement with rope of

unknown origin. A summary of mformatlon on flshery mortallty and |njury for thls stock of bottlenose
dolphln is shown in Table 1. M 3 m

from this population, but no detalls are avallable

Human-caused mortality and injury documentation is often based on stranding data, where raw
counts are negatively-biased because only a fraction of carcasses are detected (Williams et al. 2011), even
for extremely coastal species (Wells et al. 2015) . Carretta et al. (2016b) estimated the mean recovery rate
of carcasses of California coastal bottlenose dolphins to be 25% (95% CI 20% - 33%). Given the extremely
coastal habits of California coastal bottlenose dolphins, Carretta et al. (2016b) argue that carcass recovery
rates for this population represent a maximum rate, compared to more pelagic dolphin species in the region.
Therefore, in this stock assessment report and others involving dolphins along the U.S. west coast, human-
related deaths and injuries counted from beach strandings are multiplied by a factor of 4 to account for the
non-detection of most carcasses (Carretta et al. 2016b).

Other removals

Seven coastal bottlenose dolphins were collected during the late 1950s in the vicinity of San Diego
(Norris and Prescott 1961). Twenty-seven additional bottlenose dolphins were captured off California
between 1966 and 1982 (Walker 1975; Reeves and Leatherwood 1984), but based on the locations of
capture activities, these animals probably were offshore bottlenose dolphins (Walker 1975). No additional
captures of coastal bottlenose dolphins have been documented since 1982, and no live-capture permits are
currently active for this species.

In 2012, a coastal bottlenose dolphin (stock ID confirmed via genetics) was found floating under a
U.S. Navy marine_ mammal program dolphin pen enclosure dock and was assumed to have become
entangled in the net curtain (Carretta et al. 2016a). Another, presumed coastal bottlenose dolphin (based on
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proximity to shore) became entrapped and drowned in a sea otter research net in 2012. The average annual
non-fishery related mortality and serious injury of coastal bottlenose dolphins from 2010-2014 is 0.4
animals (2 animals / 5 years).

Table 1. Summary of available information on the incidental mortality and serious injury of bottlenose
dolphlns (Callfornla Coastal Stock) in commermal flsherles that mlght take thls species. A-—renewed

eeve.tage)— Human caused mortalltv values based on strandlnqs recovered on the outer U. S West Coast are

multiplied by a correction factor of 4 to account for undetected mortality (Carretta et al. 2016b).

Percent Observed Estimated Mean Annual
Fishery Name Data Type Year(s) Observer Mortality Annual Takes (CV in
y yp Coverage Mortality parentheses)
2002 0%
CA angel shark/ halibut and 2003 0%
other species large mesh (>3.5in) | observer 2004 0% 0 0 0
set gillnet fishery 2005 0%
2006 <1%
2010-2014 9%
One-bottlenose-delphin-with-a-coastal-stock >0:20.4 x4
. . 2002-2006 haplotypestranded-entangled-in-3-5-inch-mesh (correction
Unknown fishery stranding 2010-2014 | gHretin2003Two strandings with evidence factor) =1.6
of entanglement in rope or braided material. (Afa0.46)*
26:21.6
Minimum total annual takes (includes correction for unobserved beach strandings) (rfa0.46)

STATUS OF STOCK

The status of coastal bottlenose dolphins in California relative to OSP is not known, and there is
no evidence of a trend in abundance. They are not listed as "threatened" or "endangered” under the
Endangered Species Act nor as "depleted” under the MMPA.. Coastal bottlenose dolphins are not classified
as a "strategic" stock under the MMPA because total annual fishery (1.6) and other anthropogenic mortality
(0.4) and serious injury for this stock (>6:2 2.0 per year) is less than the PBR (24 2.7). The total human-
caused mortality and serious injury for this stock is not less than 10% of the calculated PBR and, therefore,
cannot be considered to be insignificant and approaching zero. Recent population size estimates of 450 to
515 marked individuals are the highest recorded to date (Weller et al. 2016), but it is unknown how much
of this increase is due to population growth and immigration.

Habitat Issues

Pollutant levels, especially DDT residues, found in Southern California coastal bottlenose
dolphins have been found to be among the highest of any cetacean examined (O'Shea et al. 1980; Schafer et
al. 1984). Although the effects of pollutants on cetaceans are not well understood, they may affect
reproduction or make the animals more prone to other mortality factors (Britt and Howard 1983; O’Shea et
al. 1999). This population of bottlenose dolphins may also be vulnerable to the effects of morbillivirus
outbreaks, which were implicated in the 1987-88 mass mortality of bottlenose dolphins on the U.S. Atlantic
coast (Lipscomb et al. 1994).
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COMMON BOTTLENOSE DOLPHIN (Tursiops truncatus truncatus):
California/Oregon/Washington Offshore Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

Bottlenose dolphins are distributed world-
wide in tropical and warm-temperate waters. In
many regions, including California, separate
coastal and offshore populations are known
(Walker 1981; Ross and Cockcroft 1990; Van
Waerebeek et al. 1990; Lowther 2006). On
surveys conducted off California, offshore
bottlenose dolphins have been found at distances
greater than a few kilometers from the mainland
and throughout the Southern California Bight.
They have also been documented in offshore
waters as far north as about 41°N (Figure 1), and
they may range into Oregon and Washington
waters during warm-water periods.  Sighting
records off California and Baja California (Lee
1993; Mangels and Gerrodette 1994) suggest that
offshore bottlenose dolphins have a continuous
distribution in these two regions. Based-on-aerial
surveys—conducted—during—winter/spring—1991-92
(Forney—et—al—1995)—and—shiphoard—surveys
conducted—in—summer/fal—1991(Barlow—1995);
There is no apparent ne-seasonality in distribution
is—apparent-(Forney and Barlow 1998). Offshore
bottlenose dolphins are not restricted to U.S.
waters, but cooperative management agreements
with Mexico exist only for the tuna purse seine
fishery and not for other fisheries which may take
this species (e.g. gillnet fisheries). Therefore, the
management stock includes only animals found
within U.S. waters. For the Marine Mammal
Protection Act (MMPA) stock assessment reports,
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Figure 1. Offshore bottlenose dolphin sightings
based on shipboard surveys off California, Oregon,
and Washington, 1991-2014 (Barlow 2016). 2008

—Dashed
line represents the U.S. EEZ, thin gray lines
indicate completed transect effort of all surveys
combined.

bottlenose dolphins within the Pacific U.S. Exclusive Economic Zone are divided into seven stocks: 1)
California coastal stock, 2) California, Oregon and Washington offshore stock (this report), and five stocks
in Hawaiian waters: 3) Kauai/Niihau, 4) Oahu, 5) 4-Islands (Molokai, Lanai, Maui, Kahoolawe), 6) Hawaii

Island and 7) the Hawaiian Pelagic Stock.

POPULATION SIZE

bottlenose dolphm abundance is the geometric mean of estlmates from 2008 and 2014 summer/autumn

vessel-based line-transect surveys of California, Oregon, and Washington waters, 1,924 (CV_= 0.54)

animals (Barlow 2016). This estimate includes new correction factors for animals missed during the

Surveys.
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Minimum Population Estimate
The log-normal 20th percentile of the 2005-2008-2008-2014 average-geometric mean abundance
estimate is 684-1,255 offshore bottlenose dolphins.

Current Population Trend
Trend analyses for this stock have not been performed to date, while other stocks with more
urgent conservation concerns are analyzed (e.g., Moore and Barlow 2011, 2013).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for this population of
offshore bottlenose dolphins.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (6841,255) times one half the default maximum net growth rate for cetaceans (% of 4%)
times a recovery factor of 8:48 0.45 (for a species of unknown status with fishery mortality CV between 0.6
and 0.8>0-80; Wade and Angliss 1997), resulting in a PBR of 5:5 11 offshore bottlenose dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

A summary of known fishery mortality and serious injury for this stock of bottlenose dolphin is
shown in Table 1. The estimate of mortality and serious injury for bottlenose dolphin in the California drift
gillnet fishery for the five most recent years of monitoring, 2010-2014, is 1.3 (CV=0.75) individuals, or an
average of 0.3 per year (Carretta et al. 2016a). One bottlenose dolphin was seriously injured in the limited
entry fixed gear sablefish fishery during 2009, but no other deaths or injuries were reported in West Coast
groundfish fisheries for the period 2009-2013 (Jannot et al. 2011). Gillnets have been documented to
entanqle marlne mammals off Baja California (Sosa-Nishizaki et al. 1993), but no recent bvcatch data from

documented to entangle marine mammals off Baja Callforma (Sosa lehlzakl et al. 1993), but no recent
bycatch data from Mexico are available.
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Table 1. Summary of available information on the incidental mortality and serious injury of bottlenose
dolphins (California/ Oregon/Washington Offshore Stock) in commercial fisheries that might take this
species (Carretta et al. 2016a, 2016b; Jannot et al. 2011). Mean-annualtakes-are-based-on—2007-2011 data

Coefficients of variation for mortality estimates are provided in parentheses; n/a

not available.
Percent Mé?'?asﬁtrve(gnd Estimated Annual | Mean Annual
. Year(s) Observer "ty Mortality and Takes (CV in
Fishery Name Data Type c Serious . A
overage Injury) Serious Injury (CV)| parentheses)
2007 16-4% 4} 4}
2008 13:.5% 0 4]
CAJ/OR thresher 2009 13.3% 0 0
shark/swordfish drift observer 2010 11.9% 1 8(0.96) 1640-96)
gillnet fishery 2011 18.8% 0 0
2010-2014 220 1! 13 0.3(0.75)
iforni r
. i 2007 17.8% 0
observer 2010 125% 0 0 0
CA halibut / white 2011 8% 0
seabass and other species 2010-2014 9% 0
set gillnet fishery
California yellowtail, 5.0%
barracuda, and white 2010-2012 2,30 0
seabass drift gillnet observer 201 1% o 0 0
fishery
At-sea
CA lobster trap/pot | gisentanglement 2008 n/a 0(1) 1 (n/a) 0.2 (n/a)
2005 0.5% 4}
Sablefish-offshore 2006 1.5% 0
i At-sea 2007 3.4% 0 -
Limited entry fixed gear | disentanglement | 2008 1.5% 0 1 (n/a) 0.2 (n/a)
(longline) sablefish fishery 2009 2.4% 0(2)
. =2.0(0.96)
Minimum total annual takes
>0.7 (0.75)

*No estimate of bycatch was derived from the one observation of a bottlenose dolphin released injured
from sablefish gear (Jannot et al. 2009 2011).

STATUS OF STOCK

The status of offshore bottlenose dolphins in California relative to OSP is not known, and there are
insufficient data to evaluate trends in abundance. No habitat issues are known to be of concern for this
species. They are not listed as "threatened" or "endangered" under the Endangered Species Act nor as
"depleted" under the MMPA. Because average annual fishery takes (28 0.7/yr) are less than the calculated
PBR (55 11), offshore bottlenose dolphins are not classified as a "strategic" stock under the MMPA. The
total fishery mortality and serious injury for this stock is greaterless than 10% of the PBR and, therefore
can —eannet-be considered to be insignificant and approaching zero.

I During the period 2010-2014, one observed entanglement of a bottlenose dolphin in this fishery was
recorded in 2010 (Carretta et al. 2016).
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STRIPED DOLPHIN (Stenella coeruleoalba):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Striped dolphins are distributed world- W

wide in tropical and warm-temperate pelagic

waters. On-—recent—shipboard-—surveys—extending

i@

40
1

unpublished-data)—Striped dolphins are commonly

encountered in warm offshore waters of California,
and a few sightings have been made off Oregon
(Figure 1, Barlow 2016). Striped dolphins are also
commonly found in the central North Pacific, but
sampling between this region and California has
been insufficient to determine whether the
distribution is continuous. Based on sighting
records off California and Mexico, striped dolphins
appear to have a continuous distribution in offshore
waters of these two regions (Perrin et al. 1985;
Mangels and Gerrodette 1994). No information on
possible seasonality in distribution is available,
because the California surveys which extended 300
nmi offshore were conducted only during the
summer/fall period. Although striped dolphins are
not restricted to U.S. waters, cooperative
management agreements with Mexico exist only

" timing-and-location-of survey-efforty. Dashed line
for the tuna purse seine fishery and not for other . A
fisheries which may take this species (e.g. gillnet represents the U.S. EEZ, thin gray lines |nd|cate the
fisheries). Therefore, the management stock completed transect effort of all surveys combined.

includes only animals found within U.S. waters.

For the Marine Mammal Protection Act (MMPA) stock assessment reports, striped dolphins within the
Pacific U.S. Exclusive Economic Zone are divided into two discrete, hon-contiguous areas: 1) waters off
California, Oregon and Washington (this report), and 2) waters around Hawaii.

N Latitude

35

30
1

Figure 1. Striped dolphin sightings based on aeriat
and-shipboard surveys off California, Oregon, and
Washington, 1991-2008-2014 (Barlow 2016).{see

POPULATION SIZE

. 3 0
abundance of strlped dolphlns in thls reglon appears to be variable between years and may be affected by
oceanographic conditions, as with other odontocete species (Forney 1997 -Forney-and-Barlow-1998 Becker
et al. 2012, Barlow 2016). Because animals may spend time outside the U.S. Exclusive Economic Zone as

oceanographic conditions change, a multi-year average abundance estimate is the most approprlate for
management W|th|n U.S. waters. 3 3

dolphin abundance is the qeometrlc mean of estlmates from 2008 and 2014 summer/autumn vessel-based

line-transect surveys of California, Oregon, and Washington waters, 29,211 (CV = 0.20) animals (Barlow
2016). This estimate includes new correction factors for animals missed during the surveys.
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Minimum Population Estimate
The log-normal 20th percentile of the 2005-2008 2008-2014 mean-average abundance estimate is
8,231 24,782 striped dolphins.

Current Population Trend

trend—in—abundanceforthisstock: The distribution and abundance of Pacific white-sided dolphins off
California, Oregon_and Washington varies interannually (Becker et al. 2012, Barlow 2016), but no
longterm trends have been identified.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for striped dolphins off
California.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (8;23% 24,782) times one half the default maximum net growth rate for cetaceans (% of 4%)
times a recovery factor of 8:50 0.40 (for a species of unknown status with ne-knewn-fishery mortality CV >
0.80; Wade and Angliss 1997), resulting in a PBR of 82 198 striped dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for this stock of striped dolphin is shown in
Table 1. More detailed information on these fisheries is provided in Appendix 1. The estimate of mortality
and serious injury for striped dolphin in the California drift gillnet fishery for the five most recent years of
monitoring, 2010-2014, is 0.2 (CV=4.3) individuals, or an average of 0.04 per year (Carretta et al. 2016b).
Human-caused mortality and injury documentation is often based on stranding data, where raw counts are
negatively-biased because only a fraction of carcasses are detected. Carretta et al. (2016a) estimated the
mean recovery rate of California coastal bottlenose dolphin carcasses to be 25% (95% CI 20% - 33%) and
stated that given the extremely coastal habits of coastal bottlenose dolphins, carcass recovery rates for this
stock represented a maximum, compared with more pelagic dolphin species in the region. Therefore, in this
stock assessment report and others involving dolphins along the U.S. West Coast, human-related deaths and
injuries counted from beach strandings along the outer U.S. West Coast are multiplied by a factor of 4 to
account for the non-detection of most carcasses (Carretta et al. 2016a). One striped dolphin stranded during
2010-2014 with evidence of fishery interaction (Carretta et al. 2016c), vielding a minimum estimate of four

fishery-related dolphin deaths. Gillnets have been documented to entangle marine mammals off Baja
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Table 1. Summary of available information on the incidental mortality and serious injury of striped
dolphins (California/ Oregon/Washington Stock) in commercial fisheries that might take this species
(Carretta et al. 2016b, 2016c.). Human-caused mortality values based on strandings recovered along the
outer U.S. West Coast are multiplied by a correction factor of 4 to account for undetected mortality
(Carretta et al. 2016a). Coefficients of variation for mortality estimates are provided in parentheses.

Mean
Year(s) Olz)t?;;re\?gr Observed | Estimated Annual | Annual Takes
Fishery Name Data Type Mortality Mortality (CVin
Coverage
parentheses)
hC%OR tg;-e?]hgr'ft observer | 2004-2008 13-21% 0* 0 0
sharkiswordtish drl 2010-2014 22% 0.2 (4.30)
gillnet fishery 0.04 (4.3
Unidentified fishery Stranding | 2010-2014 - 1 24 > 0.8 (0.46)2
Minimum total annual takes (includes correction for unobserved beach strandings) 0>0.84 (0.87)

STATUS OF STOCK

The status of striped dolphins in California relative to OSP is not known, and there are insufficient
data to evaluate potential trends in abundance. No habitat issues are known to be of concern for this
species. They are not listed as "threatened" or "endangered" under the Endangered Spemes Act nor as
"depleted" under the MMPA. 2. Because
recent fishery and human-caused mortallty (O 84) is Iess than 10% of the PBR (82 198), striped dolphins
are not classified as a "strategic" stock under the MMPA, and the total fishery mortality and serious injury
for this stock can be considered to be insignificant and approaching zero.

REFERENCES

! There were no observations of striped dolphin in this fishery during 2010-2014, but the model-based estimate of bycatch for this

period results in a positive estimate of bycatch (Carretta et al. 2016b).
2 The coefficient of variation (CV) for corrected carcass counts was derived from the results of Carretta et al. (2016a), who estimated
that 25% (95% CI = 20% - 33%) of all available carcasses were recovered / documented.
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SHORT-BEAKED COMMON DOLPHIN (Delphinus delphis):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Short-beaked common dolphins are the

most abundant cetacean off California, and are

widely distributed between the coast and at least

300 nmi distance from shore (Figure 1). The

abundance of this species off California has been

shown to change on both seasonal and inter-annual ¥
time scales (Dohl et al. 1986; Barlow-1995:Forney
et—al—1995 Forney and Barlow 1998; Barlow
2016). Historicathy—they-werereported—primarily
south—of Pt—Conception(Dohl-et-al—1986),but o

have-been-commonhysighted-as-far-north-as-42°N

N Latitude

t

pers—eomm-)—Significant seasonal shlfts in the

abundance and distribution of common dolphins
have been identified based on winter/spring 1991-
92 and summer/fall 1991 surveys (Forney and
Barlow 1998). Fheir The distribution of short-
beaked common dolphins is continuous southward
into Mexican waters to about 13°N (Perrin et al.

W Longitude

1985; Wade and Gerrodette 1993; Mangels and
Gerrodette 1994), and short-beaked common
dolphins off California may be an extension of the
"northern common dolphin" stock defined for
management of eastern tropical Pacific tuna
fisheries (Perrin et al. 1985). However,
preliminary data on variation in dorsal fin color

Figure 1. Short-beaked common dolphin sightings
based on shipboard surveys off California, Oregon,
and Washlngton 1991-2014 (Barlow 2016) 2@98

eh—trmmg—and—leeatren—ef—sur\my—eﬁort)- Dashed
line represents the U.S. EEZ, thin gray lines

indicate completed transect effort of all surveys

patterns suggest there may be multiple stocks in
thls reglon including at Ieast two possrble stocks in Calrfornra (Farley 1995) Ilihe—less—abuhdaht—tehg-

types—ef—eemmon—dol-phm—Although short beaked common dolphlns are not restrlcted to U.S. Waters
cooperative management agreements with Mexico exist only for the tuna purse seine fishery and not for

other fisheries which may take this species (e.g. gillnet fisheries). Under the Marine Mammal Protection
Act (MMPA), short-beaked common dolphins involved in tuna purse seine fisheries in international waters
of the eastern tropical Pacific are managed separately, and they are not included in the assessment reports.
For the MMPA stock assessment reports, there is a single Pacific management stock including only animals
found within the U.S. Exclusive Economic Zone of California, Oregon and Washington.

POPULATION SIZE

QFerney—Q—OO@—and—Z@OS—é&arlew—Z@%@%—The dlstrlbutlon of short beaked common dolphlns throughout

this region is highly variable, apparently in response to oceanographic changes on both seasonal and

interannual time scales (Heyning and Perrin 1994; Forney 1997; Forney and Barlow 1998). As
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oceanographic conditions vary, short-beaked common dolphins may spend time outside the U.S. Exclusive
Economic Zone, and therefore a multi-year average abundance estimate is the most approprlate for
management wrthrn U.S. waters 3 3

eommon—dolphns—The most recent estlmate of short beaked common dolphln abundance is the qeometrlc

mean of estimates from 2008 and 2014 summer/autumn vessel-based line-transect surveys of California,
Oregon, and Washington waters, 969,861 (CV = 0.17) animals (Barlow 2016). This estimate includes new
correction factors for animals missed during the surveys.

Minimum Population Estimate
The log-normal 20th percentile of the 2005-2008 2008-2014 average abundance estimate is
343,990 839,325 short-beaked common dolphins.

Current Population Trend

In-thepast-Short-beaked common dolphin abundance off the U.S. West Coast is known has-been
shown-to increase off-California-during-the warm-water menths—periods (Dohl et al. 1986, Forney and
Barlow 1998, Barlow 2016). The most recent 2014 survey was conducted during extremely warm ocean
conditions (Bond et al. 2015) and resulted in the largest abundance estimate since large-scale surveys
began in 1991. The increase in short-beaked common dolphin abundance is likely a result of northward

movement of thls transboundarv stock from Waters off MeX|co (Barlow 2016). —Surveys—eondeeted—deﬂng

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
There are no estimates of current or maximum net productivity rates for short-beaked common
dolphins.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (343,990 839,325) times one half the default maximum net growth rate for cetaceans (%2 of
4%) times a recovery factor of 0.50 (for a species of unknown status with a mortality rate CV< 0.30; Wade
and Angliss 1997), resulting in a PBR of 3;440 8,393 short-beaked common dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

A summary of recent fishery mortality and injury for short-beaked common dolphins is shown in Table 1.
The estimate of mortality and serious injury for short-beaked common dolphin in the California drift gillnet
fishery for the five most recent years of monitoring, 2010-2014, is 105 (CV=0.14) individuals, or an
average of 21 per year (Carretta et al. 2016¢). No takes were documented by observers during the most
recent five years of monitoring for other gillnet and purse seine fisheries that have interacted with short-
beaked common dolphins in the past. However, two short-beaked common dolphins stranded with evidence
of fishery interaction with an unidentified gillnet fishery.  Human-caused mortality and injury
documentation is often based on stranding data, where raw counts are negatively-biased because only a
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fraction of carcasses are detected. Carretta et al. (2016a) estimated the mean recovery rate of California
coastal bottlenose dolphin carcasses to be 25% (95% Cl 20% - 33%) and stated that given the extremely
coastal habits of coastal bottlenose dolphins, carcass recovery rates for this stock represented a maximum,
compared with more pelagic dolphin species in the region. Therefore, in this stock assessment report and
others involving dolphins along the U.S. West Coast, human-related deaths and injuries counted from
beach strandings along the outer U.S. West Coast are multiplied by a factor of 4 to account for the non-
detection of most carcasses (Carretta et al. 2016a). Applying this correction factor to the two stranded

short-beaked common dolphins yields a minimum estimate of 8 fishery-related dolphin deaths.Meanr-annual

Table 1. Summary of available information on the incidental mortality and injury of short-beaked common
dolphins (California/Oregon/Washington Stock); in commercial fisheries that might take this species
(Carretta et al. 2016b, 2016¢). All entanglements resulted in the death of the animal.  Coefficients of
variation for mortality estimates are provided in parentheses; n/a = not available. Mean-annual-takes-are
based—on—2004-2008-data—unless—noted—otherwise: Human-caused mortality values based on strandings
recovered along the outer U.S. West Coast are multiplied by a correction factor of 4 to account for
undetected mortality (Carretta et al. 2016a).

Percent Mean
Year Observer Observed Estimated Annual Annual Takes
Fishery Name Data Type Coverage Mortality Mortality (CVin
g parentheses)
2004 20:6% 7 34-(0:49)
2005 20-9% 12 57-(6:30}
CAJ/OR thresher 2006 18504 5 3240.52) 47{(019)
shark/swordfish drift | observer
" - 2007 16.4% 9 54-(0:41) 21 (014
g|”net flshery 2008 13504 8 59_(9_43) 4(—)
2010-2014 22% 22 105 (0.14)
2004 unknown ] ]
2005 1.1% 1 87-(0:98)
. . 2006 unknown ] 0 17-{6:98)
CA squid purse seine observer 2007 <50 0 0 0 (n/a)
2008 <5% 4] 4]
2004-2008 <10% 0 0
Self-report 2004 nla 1 =
Sel-report 2005 nla 4] 4]
Observer 2006 ~1% 4] 4]
CA halibut /white | Observer 2007 7% 0 0 =Hn/a)
seabass and other Observer 2008 not-observed ] ]
species set gillnet
fishery? observer 2010-2014 9% 0 0 0 (n/a)
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Percent Mean
Year Observer Observed Estimated Annual Annual Takes
Fishery Name Data Type Mortality Mortality (CVin
Coverage
parentheses)
Unidentified gillnet . 2010-2014 ~ 2 -8 >1.6 (0.46)!
fisher Stranding 2U10-2014 - z 28 >
identifi
comimor d.elp #h—stra dﬁei. it _eude ce 9'. tsnety
iti O
Stmarksa e plesmuer stal detesto 'sﬁe_a s—No e.g:
Ynknown-fishery strandings | 2004-2008 |fishery—These-strandings-may-have-come-from-observed s
fisheries-thatalready-have bycatch-estimrates-and-thus-are Ota)
inel ) |
j i i O
seunting-of-Hshery-meo Eal"*. viean-an ual-takes are
therefo ebas'ede stra ded'a imale-o I.*' the-stranaing
6 —be—attributed —to—a—fishery Iae' N Ig an—observe
Minimum total annual takes (includes correction for unobserved beach strandings) -64-{0:29)
>22.6 (0.13)

! The coefficient of variation (CV) for corrected carcass counts was derived from the results of Carretta et

al. (2016a), who estimated that 25% (95% CI = 20% - 33%) of all available carcasses were recovered /

documented.
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Other Mortality

In the eastern tropical Pacific, 'northern common dolphins' have been incidentally killed in
international tuna purse-seine fisheries since the late 1950's and are managed separately under a section of
the MMPA written specifically for the management of dolphins involved in eastern tropical Pacific tuna
fisheries. Cooperative international management programs have dramatically reduced overall dolphin
mortality in these fisheries during-the-lastin recent decades (Jeseph-1994 IATTC 2015).- Between 2000-
2004, 2007 and 2014, annual fishing mortality of northern common dolphins (potentially including both
short-beaked and long-beaked common dolphins) ranged between 54 35 and 459-124 animals, with an
average of 302 75 (IATTC, 2006 2015). Although it is unclear whether these animals are part of the same
population as short-beaked common dolphins found off California, the distributions of both of the species
that comprlse the 'northern common dolphins' appear to shift into U. S waters during certaln oceanoqraphlc

STATUS OF STOCK
The status of short-beaked common dolphins in Californian waters relative to OSP is not known.
The observed increase in abundance of this species off California probably reflects a distributional shift

(Anganuzzi et al. 1993; Barlow-1995;Forney-et-ak—1995:-Forney and Barlow 1998, Barlow 2016), rather

than an overall population increase due to grovvth No habitat issues are known to be of concern for this
species. They are not listed as "threatened" or "endangered" under the Endangered Species Act nor as
"depleted" under the MMPA. The average annual human-caused mortality in 2004-2008-{64-animals)
2010-2014 (22.6 animals) is estimated to be less than the PBR (3;440 8,393), and therefore they are not
classified as a "strategic" stock under the MMPA. The total estimated fishery mortality and injury for short-
beaked common dolphins is less than 10% of the calculated PBR and, therefore, can be considered to be
insignificant and approaching zero mortality and serious injury rate.
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LONG-BEAKED COMMON DOLPHIN (Delphinus capensis):
California Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Long-beaked common dolphins were
recognized as a distinct species in the 1990s E&%‘%
(Heyning and Perrin 1994; Rosel et al. 1994).
Along the U.S. west coast, their distribution
overlaps with that of the short-beaked common
dolphin—and—much—historical-information—has—not
distinguished—between-thesetwo-—species.  Long-
beaked common dolphins are commonly found
within about 50 nmi of the coast, from Baja
California (including the Gulf of California)
northward to about central California (Figure 1).
Along the west coast of Baja California, long-
beaked common dolphins primarily occur inshore
of the 250 m isobath, with very few sightings
(<15%) in waters deeper than 500 meters
(Gerrodette and Eguchi 2011).  Stranding and
sighting records indicate that the abundance of this
species off California changes both seasonally and
inter-annually (Heyning and Perrin 1994, Forney
and Barlow 1998, Barlow 2016). Although long- ki e
beaked common dolphins are not restricted to U.S.
waters, cooperative management agreements with I I I I
Mexico exist only for the tuna purse seine fishery -130 -125 -120 -115
and not for other fisheries which may take this
species (e.g. gillnet fisheries). For the MMPA stock W Longitude
assessment reports, there is a single Pacific
management stock including only animals found Figure 1. Long-beaked common dolphin sightings
within the U.S. Exclusive Economic Zone off based on shipboard surveys off California, Oregon,
California. and Washington, 1991- 20402014 (Barlow 2016).

45

N Latitude

35
1

30

POPULATION SIZE i . i ighti
The—meost—recent—abundance—estimates have been—made—off Washington— Dashed line
625 g =90 represents the U.S. EEZ, thin gray lines indicate
{CV/=0-41)-dolphins—based-on-2008-and-2009-ship  completed transect effort of all surveys combined.

line-transect—surveys,—respectively {Barlow—2010;

Carretta—et-al—2011)—The distribution and abundance of long-beaked common dolphins off California
varies inter-annually and seasonally (Heyning and Perrin 1994). As oceanographic conditions change,
long-beaked common dolphins may move between Mexican and U.S. waters, and therefore a multi-year
average abundance estimate is the most appropriate for management within the U.S. waters. The geometric
mean abundance estimate for California, Oregon and Washington waters based on two ship surveys
conducted in 2008 and 2009-2014 (Barlew2010;Carretta-et-al-2011Barlow 2016) is 107,046101,305 (6-42
0.49) long-beaked common dolphins. This estimate includes new correction factors for animals missed
during the surveys. Although Carretta et al. (2011) also estimated abundance of this stock from a 2009
survey, that estimate did not include the correction factors and had high imprecision for one of the
geographic strata, so it is not included in the multi-year average.

Minimum Population Estimate
The log-normal 20th percentile of the weighted 2008-2014 average-abundance estimate is 76,224
68,432 long-beaked common dolphins.
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Current Population Trend

California waters represent the northern limit for this stock and animals likely move between
U.S. and Mexican waters. While no formal statistical trend analysis exists for this stock of long-beaked
common dolphin, abundance estimates for California waters from-a-2009 vessel-based line-transect surveys
have been greater in recent years as water conditions have been warmer (Barlow 2016).-were-the-highest-of
any-survey-dating-back-to-1991 (Carretta—et-al—2011)— The ratio of strandings of long-beaked to short-

beaked common dolphin in southern California has varied, suggesting that the proportions of each species

present chanqe as ocean condltlons vary (Heynlnq and Perrln 1994 Danll et al. 2010) mereased—f-euemng

ernpubhshed—strandmgﬂata}— Durlng a 2009 Shlp -based survey of Callfornla and Baja Callfornla Waters the
ratio of long-beaked to short-beaked common dolphin sightings was nearly 1:1, whereas during previous
surveys conducted from 1986 to 2008 in the same geographic strata, the ratio was approximately 1:3.5
(Carretta et al. 2011). There appears to be an increasing trend of long-beaked common dolphins in
California waters over the last 30 years, but a trend analysis for this stock has not been performed to date,
while other stocks with more urgent conservation concerns are analyzed (e.g., Moore and Barlow 2011,

2013)..

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
There are no estimates of current or maximum net productivity rates for long-beaked common
dolphins.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (#6;224 68,432) times one half the default maximum net growth rate for cetaceans (¥ of
4%) times a recovery factor of 8-48 0.48 (for a species of unknown status with a mortality rate CV of 0.3 to
0.6 —=-08-80; Wade and Angliss 1997), resulting in a PBR of 618 657 long-beaked common dolphins per

year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for long-beaked common dolphins is shown in
Table 1. More detailed information on these fisheries is provided in Appendix 1. The estimate of mortality
and serious injury for long-beaked common dolphin in the California drift gillnet fishery for the five most
recent years of monitoring, 2010-2014, is 8 (C\VV=0.86) individuals, or an average of 1.6 per year (Carretta
et al. 2016b). One interaction with the halibut set gillnet fishery was observed during 2010-2014, resulting
in an estimate of 7 (CVV=1.17) dolphins (Carretta and Enriquez 2012). No mortality or serious injury has
been documented by observers during the most recent five years of monitoring for the small mesh gillnet
fishery, which has interacted with long-beaked common dolphins in the past. However, 36 long-beaked
common_dolphins stranded with evidence of interaction with unidentified fisheries. Human-caused
mortality and injury documentation is often based on stranding data, where raw counts are negatively-
biased because only a fraction of carcasses are detected. Carretta et al. (2016a) estimated the mean
recovery rate of California coastal bottlenose dolphin carcasses to be 25% (95% Cl 20% - 33%) and stated
that given the extremely coastal habits of coastal bottlenose dolphins, carcass recovery rates for this stock
represented a maximum, compared with more pelagic dolphin species in the region. Therefore, in this stock
assessment_report and others involving dolphins along the U.S. West Coast, human-related deaths and
injuries counted from beach strandings along the outer U.S. West Coast are multiplied by a factor of 4 to
account for the non-detection of most carcasses (Carretta et al. 2016a). Applying this correction factor to
the 36 stranded long-beaked common dolphins yields a minimum estimate of 144 fishery-related dolphin
deaths, or an average of 29 per year. Gillnets have been documented to entangle marine mammals off Baja

Callfornla (Sosa lehlzakl et aI 1993) but no recent bvcatch data from Mexrco are avallable Mertahty
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Table 1. Summary of available information on the incidental mortality and_serious injury of long-beaked
common dolphins (California Stock) and-prerated-unidentified-commen-dolphins-in commercial fisheries
that might take this species (Carretta et al. 2016b, 2016c). All observed entanglements resulted in the death
of the animal. Coeff|C|ents of variation for mortality estimates are prowded in parentheses, when
available. M pise- nfa = information not
available. Human caused mortalltv values based on strandlnqs recovered alonq the outer U.S. West Coast
are multiplied by a correction factor of 4 to account for undetected mortality (Carretta et al. 2016a).

Observed Mean
ggsrgf\?:r (or self- Estimated Arnual Annual Takes
Fishery Name Data Type | Year(s) c reported) Mortality (CVin
overage
parentheses)
2006 185% 1 5(1.04)
2007 16.4% 4} 4}
CA thresher observer 2008 13:5% 1 7{1.08) 40001
shark/swordfish drift 2009 13:3% 0 0 1.6 (0.86)
gillnet fishery 2010 9% 3 8{1-00)
2010-2014 22% 2t 8.0 (0.86
2006 17.6% 1 5(1.18)
CA small mesh drift 2007 notobserved Aa Aa
gillnet fishery for white b 2008 not-observed Ala Afa 5{1.18)
seabass, yellowtail, observer 2009 not-observed nla Aa 0 (n/a
barracuda, and tuna 2010 not-observed nfa nla
2010-2012 ~4% 0 0
2006 =1% 4} 4}
2007 7% 4} 4}
CA halibut/white seabass Self 2008 notobserved 0 o 14167
and ().flher ?:P(Er:lles set &-observer 2009 notobserved 0 0 14117
gillnet fishery 2010 12 5% 1 741.07) A4 (1.17)
2010-2014 9% 1 7 (117)
—YU”ifienrlg:;ecfgigsher Strandings | 2010-2014 - 36 >144 >29 (0.46)?
Undetermined

! There were 2 observed entanglements of long-beaked common dolphin in this fishery during the period 2010-2014; one occurred in
2010 and 2011, respectively (Carretta et al. 2016b).

2 The coefficient of variation (CV) for corrected carcass counts was derived from the results of Carretta et al. (2016a), who estimated
that 25% (95% CI = 20% - 33%) of all available carcasses were recovered / documented.




Percent Observed Mean
Observer (or self- Estimated Annual Annual Takes
Fishery Name Data Type | Year(s) Coverage reported) Mortality (CVin
g parentheses)
Minimum total annual takes_(includes correction for unobserved beach strandings)

Other Mortality

Three long-beaked common dolphins died near San Diego in 2011 as the result of blast trauma
associated with underwater detonations conducted by the U.S. Navy. Three days later, a fourth animal
stranded approximately 70 km north of that location with similar injuries (Danil and St. Leger 2011). One
long-beaked common dolphin was incidentally killed during fishery research during 2013 (Carretta et al.

2016b). Stranding records from 2010-2014 include three additional human-related long-beaked common
dolphin deaths, including one animal that was struck by a vessel, one animal that had ingested marine
debris, and one animal that had been cut in half (Carretta et al. 2016b). Applying the minimum correction
factor to account for undetected mortality (Carretta et al. 2016a), this yields an estimated 12 human-caused
long-beaked common dolphin deaths. From all sources combined, this results in a total of 17 non-fishery
human-caused deaths between 2010 and 2014, or an average of 3.4 dolphins per year.

‘Unusual mortality events’ of long-beaked common dolphins off California due to domoic acid
toxicity have been documented by NMFS as recently as 2007. One study suggests that increasing
anthropogenic CO; levels and ocean acidification may increase the toxicity of the diatom responsible for
these mortality events (Tatters et al. 2012).

In the eastern tropical Pacific, 'northern common dolphins' have been incidentally killed in
international tuna purse-seine fisheries since the late 1950's and are managed separately under a section of
the MMPA written specifically for the management of dolphins involved in eastern tropical Pacific tuna
fisheries. Cooperative international management programs have dramatically reduced overall dolphin
mortality in these fisheries (Joseph 1994). Between-2004-2008; 2007 and 2014, annual fishing mortality of
northern common dolphins (potentially including both short-beaked and long-beaked common dolphins)
ranged between -55 35 and 456 124 animals, with an average of 112-75 (IATTC 20102015). the
distributions of both of the species that comprise the 'northern common dolphins' appear to shift into U.S.

waters dunnq certain oceanoqraphlc condltlons (IATTC 2006) Altheugh—tt—ls—unelear—whether—any—leng—

STATUS OF STOCK

The status of long-beaked common dolphins in California waters relative to OSP is not known,
and there are insufficient data to evaluate potential trends in abundance.  Exposure to blast trauma
resulting from underwater detonations is a local concern for this stock, but population level impacts from
such activities are unclear. In response to the 2011 event, the U.S. Navy has implemented new training
protocols to reduce the probability of blast trauma events occurring (Danil and St. Leger 2011). Long-
beaked common dolphins are not listed as "threatened" or "endangered"” under the Endangered Species Act

nor as "depleted" under the MMPA —melud+ng—past—meptaht%betmpenkeemmetetal—ﬂshenes—between

; - he The average annuaI
human caused mortality from commerual fisheries (=32 dolphins /year) and other sources (3.4
dolphins/year) is 33-8 35.4 long-beaked common dolphins. This does not exceed the PBR (616 657), and
therefore they are not classified as a "strategic™ stock under the MMPA. The average total fishery mortality

67



and injury for long-beaked common dolphins {43:0} is less than 10% of the PBR and therefore, is
considered to be insignificant and approaching zero mortality and serious injury rate.
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NORTHERN RIGHT-WHALE DOLPHIN (Lissodelphis borealis):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Northern  right-whale  dolphins are
endemic to temperate waters of the North Pacific
Ocean. Off the U.S. west coast, they have been
seen primarily in shelf and slope waters (Figure 1),
with seasonal movements into the Southern ;
California Bight (Leatherwood and Walker 1979;
Dohl et al. 1980; 1983;-NMFES—unpublished-data). .
Sighting patterns from recent aerial and shipboard
surveys conducted in California, Oregon and
Washington during different seasons (Green et al.
1992; 1993;—Ferney—et—ak—1995; Barlow 1995
Forney and Barlow 1998; Barlow 2016) suggest
seasonal north-south movements, with animals
found primarily off California during the colder
water months and shifting northward into Oregon
and Washington as water temperatures increase in

late spring and summer{(Green-et-al—1992;-Forney
1994 Forney-and-Barlow-1998}. The southern end

of this population's range is not well-documented,
but during cold-water periods, they probably range
into Mexican waters off northern Baja California.
Genetic analyses have not found statistically
significant differences between northern right-
whale dolphins from the U.S. West coast and other
areas of the North Pacific (Dizon et al. 1994);

N Latitude

35
|

30
1

-130 -126 -120

W Longitude

however, power analyses indicate that the ability to
detect stock differences for this species is poor,
given traditional statistical error levels (Dizon et al.
1995). Although northern right-whale dolphins are
not restricted to U.S. territorial waters, there are
currently no international agreements  for
cooperative management. For the Marine Mammal
Protection Act (MMPA) stock assessment reports,
there is a single management stock including only
animals found within the U.S. Exclusive Economic
Zone of California, Oregon and Washington.

Figure 1. Northern right whale dolphin sightings
based on aerial-and-shipboard surveys off California,
Oregon, and Washington, 1991-2014 (Barlow 2016).

Dashed line represents the U.S. EEZ, thin gray lines
indicates completed transect effort of all surveys

comblned Key—o*—samme#au%amn—s—hrp—based

northern right- Whale dolphlns throughout this reglon is highly varlable apparently in response to

oceanographic changes on both seasonal and interannual time scales (Forney and Barlow 1998

Barlow

2016). As oceanographic conditions vary, northern right-whale dolphins may spend time outside the U.S.

for management wrthrn U.S. waters.

Exclusive Economic Zone, and therefore a multi-year average abundance estimate is the most approprlate

delpMns—QFerney—Z@O?—B&rlew—Z@%O)— The most recent estlmate of northern rlqht Whale dolphln abundance
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is the geometric mean of estimates from 2008 and 2014 summer/autumn vessel-based line-transect surveys
of California, Oregon, and Washington waters, 26,556 (CV = 0.44) animals (Barlow 2016). This estimate
includes new correction factors for animals missed during the surveys.

Minimum Population Estimate
The log-normal 20th percentile of the 2005-2008-2008-2014 average abundance estimate is
6,01918,608 northern right-whale dolphins.

Current Population Trend

trend—m—abundanee—feptms—s%eele The dlstnbutlon and abundance of northern right vvhale dolphlns off
California, Oregon and Washington varies considerably at both seasonal and interannual time scales
(Forney and Barlow 1998, Becker et al. 2012, Barlow 2016), but no long term trends have been identified.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for northern right-whale
dolphins off the U.S. west coast.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (6;84918,608) times one half the default maximum net growth rate for cetaceans (¥ of 4%)
times a recovery factor of 8:40-0.48 (for a species of unknown status with a mortality rate CV_between 0.3
and 0.6-=0:80; Wade and Angliss 1997), resulting in a PBR of -48 179 northern right-whale dolphins per
year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury information for this stock of northern right-
whale dolphin is shown in Table 1. More detailed information on these fisheries is provided in Appendix
1. The estimate of mortality and serious injury for northern right whale dolphin in the California drift
gillnet fishery for the five most recent years of monitoring, 2010-2014, is 17.6 (CV=0.36) individuals, or an
average of 3.5 per year (Carretta et al. 2016). Gillnets have been documented to entangle marine mammals
off Ba|a Callforma (Sosa lehlzakl et aI 1993) but no recent bvcatch data from Mexico are
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Table 1. Summary of available information on the incidental mortality and serious injury of northern right-
whale dolphins (California/Oregon/Washington Stock) in commercial fisheries that might take this species
(Carretta et al. 2016). All observed entanglements of northern right-whale dolphins resulted in the death of

the animal. Coefficients of variation for mortality estimates are provided in parentheses. Mean—-annual

Mean
Percent . Annual Takes
Fishery Name Data Type Year(s) Observer I\O/It())sretg\llietd EStIT/Ii)tfgiﬁ\S/nual (CVin
y yp Coverage Y parentheses)
2004 20-6% 1 -5-(0-99)
2005 20-9% ] 4] 3.6(0.96)
dharkiswordrandrife | Observer | 2008 8:5% 0 o
gillnet fishery data 2007 16:4% £ 6-(1-00) 3.5(0.36
2008 13.5% 1 76:99)
2010-2014 22% 6 17.6 (0.36)
Minimum total annual takes 3.6-(0-96)
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STATUS OF STOCK

The status of northern right-whale dolphins in California, Oregon and Washington relative to OSP
is not known, and there are insufficient data to evaluate trends in abundance. No habitat issues are known
to be of concern for this species. They are not listed as "threatened" or "endangered" under the Endangered
Species Act nor as "depleted” under the MMPA. The average annual human-caused mortality in 2004~
2008 2010-2014 (4-8-3.5animals) is estimated to be less than the PBR (-48179), and therefore they are not
classified as a "strategic™ stock under the MMPA. The total fishery mortality and serious injury for northern
right-whale dolphins does not exceed 10% of the calculated PBR and, therefore, can be considered to be
insignificant and approaching zero mortality and serious injury rate.
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KILLER WHALE (Orcinus orca):
Eastern North Pacific Southern Resident Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whales have a cosmopolitan distribution, 130° W
ranging from equatorial to polar waters, with highest 7 =
densities found in coastal temperate waters (Forney and
Wade 2006). Along the west coast of North America, “
killer whales occur along the entire Alaskan coast as far 7
north as Barrow (George et al. 1994, Lowry et al. 1987, G
Clarke et al. 2013), in British Columbia and Washington
inland waterways (Bigg et al. 1990), and_alon_g the outer ’/’/////'»,
coasts of Washington, Oregon, and California (Barlow =z he~
and Forney 2007). Seasonal and year-round occurrence 8 | “,
has been noted for killer whales throughout Alaska o
(Braham and Dahlheim 1982) and in the intra-coastal @
waterways of British Columbia and Washington State, -
where pods have been labeled as ‘resident,” ‘transient,” o
and ‘offshore’ (Bigg et al. 1990, Ford et al. 1994) based
on aspects of morphology, ecology, genetics, and
behavior (Ford and Fisher 1982, Baird and Stacey 1988,
Baird et al. 1992, Hoelzel et al. 1998). Through
examination of photographs of recognizable individuals
and pods, movements of whales between Prince William Eastern North Pacific
Sound and Kodiak Island have been observed (Matkin et = ] Southern Resident
al. 1999) and whales identified in Southeast Alaska have Killer Whale Stock
been observed in Prince William Sound, British @ April - October distribution “,
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7,
Columbia, and Puget Sound (Leatherwood et al. 1990, 7%/ Range of sightings ’//,’
Dahlheim et al. 1997). #onterey ”,

Genetic studies provide evidence that the r
‘resident’ and ‘transient’ types are distinct (Stevens et al. o
1989, Hoelzel 1991, Hoelzel and Dover 1991, Hoelzel et
al. 1998, Morin et al. 2010). Analyses of complete
mitochondrial genomes indicates that transient killer
whales should be recognized as a separate species, and
that, pending additional data, resident killer whales
should be recognized as a separate subspecies (Morin et al. 2010). The genetic data results support previous lines of
evidence for separation of the transient and resident ecotypes, including differences in 1) acoustic dialects; 2) skull
features; 3) morphology; 4) feeding specializations; and 5) a lack of interbreeding between the two sympatric
ecotypes (Krahn et al. 2004).

Most sightings of the Eastern North Pacific Southern Resident stock of killer whales have occurred in the
summer in inland waters of Washington and southern British Columbia. However, pods belonging to this stock
have also been sighted in coastal waters off southern VVancouver Island and Washington (Bigg et al. 1990, Ford et
al. 2000, NWFSC unpubl. data). The complete winter range of this stock is uncertain. Of the three pods comprising
this stock, one (J1) is commonly sighted in inshore waters in winter, while the other two (K1 and L1) apparently
spend more time offshore (Ford et al. 2000). These latter two pods have been sighted as far south as Monterey Bay
and central California in recent years{N-Black—pers—comm-K-Balcomb,pers—eomm:). They sometimes have also
been seen entering the inland waters of Vancouver Island through Johnstone Strait in the spring (Ford et al. 2000),
suggesting that they may spend time along the outer coast of Vancouver Island during the winter. In June 2007,
whales from L-pod were sighted off Chatham Strait, Alaska, the farthest north they have ever been documented (J.
Ford, pers. comm.). Passive autonomous acoustic recorders have recently provided more information on the
seasonal occurrence of these pods along the west coast of the U.S. (Hanson et al. 2013). In addition, satellite-linked
tags were recently deployed in winter months on members of J, K, and L pods. Results were consistent with
previous data, but provided much greater detail, showing wide-ranging use of inland waters by J Pod whales and
extensive movements in U.S. coastal waters by K and L Pods{NWWFSC-unpubl-data).

Figure 1. Approximate April - October distribution
of the Eastern North Pacific Southern Resident killer
whale stock (shaded area) and range of sightings
(diagonal lines).
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Based on data regarding association patterns, acoustics, movements, genetic differences and potential
fishery interactions, eight killer whale stocks are recognized within the Pacific U.S. EEZ: 1) the Eastern North
Pacific Alaska Resident stock - occurring from Southeast Alaska to the Bering Sea, 2) the Eastern North Pacific
Northern Resident stock - occurring from British Columbia through Alaska, 3) the Eastern North Pacific Southern
Resident stock - occurring mainly within the inland waters of Washington State and southern British Columbia but
extending from central California into southern Southeast Alaska (see Fig. 1), 4) the EasternNorth—Paeific\\Vest
Coast Transient stock - occurring from Alaska through California, 5) the Gulf of Alaska, Aleutian Islands, and
Bering Sea Transient stock - occurring from southeast Alaska to the Bering Sea, 6) the AT1 Stock — found only in
Prince William Sound, 7) the Eastern North Pacific Offshore stock - occurring from Southeast Alaska through
California, 8) the Hawaiian stock. The Stock Assessment Reports for the Alaska Region contain information
concerning the Eastern North Pacific Alaska Resident, Eastern North Pacific Northern Resident and the Gulf of
Alaska, Aleutian Islands, and Bering Sea, AT1, and Eastern North Pacific Transient stocks.

POPULATION SIZE

The Eastern North Pacific Southern Resident stock is a trans-boundary stock including killer whales in
inland Washington and southern British Columbia waters. Photo-identification of individual whales through the
years has advanced knowledge of this stock’s structure, behaviors, and movements. In 1993, the three pods
comprising this stock totaled 96 killer whales (Ford et al. 1994). The population increased to 99 whales in 1995,
then declined to 79 whales in 2001, and most recently numbered #8-81 whales in 2044-2015 (Fig. 2; Ford et al.
2000; Center for Whale Research 20452016). The 2001-2005 counts included a whale born in 1999 (L-98) that was
listed as missing during the annual census in May and June 2001 but was subsequently discovered alone in an inlet
off the west coast of Vancouver Island. L-98 remained separate from L pod until 10 March 2006 when he died due
to injuries associated with a vessel interaction in Nootka Sound. L-98 has been subtracted from the official 2006
and subsequent population censuses. The most recent census spanning 1 July 2043-2014 through 1 July 2644-2015
includes ne-5 new calves (3 presumed male, one female) and the deaths of one pest-reproductive age adult female
(that was pregnant with a female neonate), an-adultfemale—an-adult-male-and a young-adult-malecalf of unknown
sex. This does not include 5 additional calves born between September 2015 and January 2016. In addition, a young
adult female was observed pushing a dead neonate (not one of the recently born calves) in January 2016. a
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Minimum Population Estimate

The abundance estimate for
this stock of killer whales is a direct
count of individually identifiable
animals. It is thought that the entire
population is censused every year.
This estimate therefore serves as both

Total population
\‘
o

b - f b d d 50||||||||||||||||||||||||||||||||||||||||||

a best estimate of abundance and a TODONTOVONTOOONTORONT

minimum  estimate of abundance. 55 RRBRRARRARKIISIKKKKKI ST

Thus, the minimum population “"“““"“'H““"““"Y“""HNNNNNNNN
ear

estimate (Nmin) for the Eastern North
Pacific Southern Resident stock of
killer whales is 8178 animals.

Figure 2. Population of Eastern North Pacific Southern Resident
. stock of killer whales, 1974-20142015. Each year’s count includes
Current Population Trend animals first seen and first missed; a whale is considered first missed

During the  live-capture ¢ year after it was last seen alive (Ford et al. 2000; Center for

fishery that existed from 1967 to  \ypie R h—uRpubl_Data 2015
1973, it is estimated that 47 killer ale esearcty ' -2019).

whales, mostly immature, were

taken out of this stock (Ford et al. 1994). Since the first complete census of this stock in 1974 when 71 animals
were identified, the number of southern resident killer whales has fluctuated annually. Between 1974 and the mid-
1990s, the Southern Resident stock increased approximately 35% (Ford et al. 1994), representing a net annual
growth rate of 1.8% during those years. Following the peak census count of 99 animals in 1995, the population size
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has declined and currently stands at 81 78 animals as of the 2034 2015 census (Ford et al. 2000; Center for Whale
Researchunpubl—Data 2015).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for this stock of killer
whales. Matkin et al. (2014) estimated a maximum population annual growth rate of 1.035 for southern Alaska
resident killer whales. The authors noted that the 3.5% annual rate estimated for southern Alaska residents is higher
than previously measured rates for British Columbia northern residents (2.9%, Olesiuk et al. 1990) and “probably
represents a population at r-max (maximum rate of growth).” In the absence of published estimates of Rmax for
southern resident killer whales, the maximum annual rate of 3.5% found for southern Alaska residents is used for
this stock of southern resident killer whales. This reflects more information about the known life history of resident
killer whales than the default Rmax 0f 4% and results in a more conservative estimate of potential biological removal
(PBR).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(81 78) times one-half the maximum net growth rate for Alaska resident killer whales (%2 of 3.5%) times a recovery
factor of 0.1 (for an endangered stock, Wade and Angliss 1997), resulting in a PBR of 0.14 whales per year, or
approximately 1 animal every 7 years.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

Salmon drift gillnet fisheries in Washington inland waters were last observed in 1993 and 1994 and no
killer whale entanglements were documented, though observer coverage levels were typicaty-less than 10% (Erstad
et al. 1996, Pierce et al. 1994, Pierce et al. 1996, NWIFC 1995). Fishing effort in the inland waters drift gillnet
fishery has declined considerably since 1994 because far fewer vessels participate today (NMES-NW-NOAA West
Coast Region—unpublished-data). Past marine mammal entanglements in this fishery included harbor porpoise,
Dall’s porpoise, and harbor seals. Coastal marine tribal set gillnets also occur along the outer Washington coast and
no killer whale interactions have been reported in this fishery since the inception of the observer program in 1988,
though the fishery is not active every year (Gearln et al. 1994 Gearln et al. 2000 Makah Fisheries Management

data):

An additional source of information on killer whale mortality and injury incidental to commercial fishery
operations is the self-reported fisheries information required of vessel operators by the MMPA. No self-report
records of killer whale mortality have been reported.

Due to a lack of observer programs, there are few data concerning the mortality of marine mammals
incidental to Canadian commercial fisheries. Since 1990, there have been no reported fishery-related strandings of
killer whales in Canadian waters. However, in 1994 one killer whale was reported to have contacted a salmon
gillnet but did not entangle (Guenther et al. 1995). Data regarding the level of killer whale mortality related to
commercial fisheries in Canadian waters are not available.

The known total fishery mortality and serious injury for this stock is zero.

Other Mortality

No human-caused killer whale mortality or serious injuries were reported from non-fisheries sources in
2009-2013 2010-2014 (Carretta et al. 2045 2016). In 2012, a moderately decomposed juvenile female southern
resident Kkiller whale (L-112) was found dead near Long Beach, WA. A full necropsy was performed and the cause
of death was determined to be blunt force trauma to the head, however the source of the trauma (vessel strike,
intraspecific aggression, or other unknown source) could not be established (NOAA 2014). There was
documentation of a whale-boat collision in Haro Strait in 2005 which resulted in a minor injury to a whale. In 20086,
whale L98 was killed during a vessel interaction. It is important to note that L98 had become habituated to regularly
interacting with vessels during its isolation in Nootka Sound. The annual known level of non-fishery human-caused
mortality for this stock over the past five years (2008-2012 2010-2014) is zero animals per year.

77



STATUS OF STOCK

- A —Total annual fishery
mortality and serious injury for thls stock 0) is not known to exceed 10% of the calculated PBR (0.14) and,
therefore, appears to be insignificant and approaching zero mortality and serious injury rate. The estimated annual
level of human-caused mortality and serious injury of zero animals per year does not exceed the PBR (0.14).
Southern Resident killer whales a were formally listed as “endangered” under the ESA in 2005 and consequently the
stock is automatically considered as a “strategic” stock under the MMPA. This stock was considered “depleted”
prior to its 2005 listing under the ESA.

Habitat Issues

Several ef-the-potential risk factors identified for this population have habitat implications. The summer
range of this population, the inland waters of Washington and British Columbia, is—the-are home to a large
commerual whale watch industry, as—weu—as and hlgh IeveIs of recreatlonal boatlng and commerual shlppmg

whales” Potentlal for acoustic maskmq effects on the whales’ communlcatlon and foraglnq due to vessel trafflc

remains a concern (Erbe 2002, Clark et al. 2009). In 2011 vessel approach regulations were implemented to restrict
vessels from approaching closer than 200m. This population appears to be Chinook salmon specialists (Ford and
Ellis 2006, Hanson et al. 2010), although other species, particularhy-chum; such as chum, pink, and coho salmon also
appear to be important elements of the diet inthe-fal-(NWWESC-unpubl—Data Ford et al. 1998). There is evidence
that changes in Chinook abundance have affected this population (Ford et al. 2009, Ward et al. 2009). In addition,
the high trophic level and longevity of the animals has predisposed them to accumulate levels of contaminants that
are high enough to cause potential health impacts. In particular, there is recent evidence of extremely high levels of
flame retardants in young animals (Krahn et al. 2007, 2009).
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SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

Two genetically and morphologically
distinct pilot whale types are described in the
Pacific (‘Shiho’ and ‘Naisa’) by Van Cise et al.
(2016), which correspond to the northern and
southern types (respectively) described off Japan
(Kasuya et al. 1988; Wada 1988; Miyazaki and
Amano 1994). Shiho type animals are largely
confined to the California Current and eastern
tropical Pacific, while Naisa type pilot whales
occur in the central Pacific and Japan. Differences
in body size, head shape, coloration, and number of
teeth characterize Shiho and Naisa morphotypes,
with the larger eastern Pacific Shiho type
characterized by a rounder melon and distinct light
saddle patch. Short-finned pilot whales were once
common off Southern California, with an
apparently resident population around Santa
Catalina Island, as well as seasonal migrants (Dohl
et al. 1980). After a strong El Nifio event in 1982- , , | :
83, short-finned pilot whales virtually disappeared
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from this region, and despite increased survey
effort along the entire U.S. west coast, sightings W Longitude

and fishery takes are rare and have primarily
occurred during warm-water years (Julian and
Beeson 1998, Carretta et al. 2004, Barlow 2016).

Figure 1. Short-finned pilot whale sightings made
during shipboard surveys conducted off California,

Oregon, and Washlngton 1991-2014 (Barlow
2016).

Dashed line represents the U.S. EEZ, thin gray lines

indicate completed transect effort of all surveys

%Pehsrm—l—%i} P|Iot Whales in the Callfornla Current and eastern troplcal PaC|f|c Ilkely represent a smqle
population, based on a lack of differentiation in mMtDNA (Van Cise et al. 2016), while animals in Hawaiian
Waters are characterized by unique haplotypes that are absent from eastern and southern Pacific samples,

}988—M4ya%alq—and—Amane—1—994)— For the Marlne Mammal Protectlon Act (MMPA) stock assessment

reports, short-finned pilot whales within the Pacific U.S. Exclusive Economic Zone are divided into two
discrete, non-contiguous areas: 1) waters off California, Oregon and Washington (this report), and 2)
Hawaiian waters._Shiho-type short-finned pilot whales comprise the California, Oregon and Washington

stock, and are covered in this report. Naisa-type short-finned pilot whales comprise the Hawaiian stock.
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POPULATION SIZE

The abundance of short f|nned pilot whales in this reglon is varlable and may be |anuenced by prevalllng
oceanographic conditions (Forney 1997, Forney and Barlow 1998, Barlow 2016). Because animals may
spend time outside the U.S. Exclusive Economic Zone as oceanographic conditions change, a multi-year
average abundance estimate is the most approprlate for management Wlthln U.S. waters. Fhe-2005-2008

294:9} The most recent estlmate of short- fmned pllot Whale abundance is the qeometrlc mean of estlmates

from 2008 and 2014 summer/autumn vessel-based line-transect surveys of California, Oregon, and
Washington waters, or 836 (CV = 0.79) animals (Barlow 2016). This estimate includes new correction
factors for animals missed during the surveys.

Minimum Population Estimate
The log-normal 20th percentile of the 2005-2008 2008-2014 geometric mean abundance estimate
is 465-466 short-finned pilot whales.

Current Populatlon Trend

Following the vrrtual dlsappearance of short- fmned pllot vvhales from California after the 1982 83 EI Nrno
they have been encountered infrequently and primarily during warm-water years, such as 1991, 1993, 1997,
2014, and 2015 (e 0., Carretta et aI 1995, Jullan and Beeson 1998 Carretta et aI 2004 Barlow 2016)

rt—mer:ely—reﬂeets These patterns Ilkelv reflect Iarge scale Iong-term movements of this speC|es in response
to changing oceanographic conditions. It is not known where-the-animals-went-after the 82-83-El-Nifio;-or
where-the recently-observed-animals-came-fromwhether the animals sighted more recently are part of the
same population that was documented off Southern Callfornla before the mid-1980s ora dlfferent Wlde—
ranging pelagic population. 3
enwrenmental—eendttrens—are—better—deeumented—neTherefore no—_ mferences can be drawn regardrng
trends in abundance of short-finned pilot whales off California, Oregon and Washington.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for short-finned pilot
whales off California, Oregon and Washington.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (465 466) times one half the default maximum net growth rate for cetaceans (Y2 of 4%)
times a recovery factor of 8:50 0.48 (for a species of unknown status with mortality rate CV between 0.3

and 0.6 ne-known-fishery-mertahity-in-the-last 5-years; Wade and Angliss 1997), resulting in a PBR of 4.6

4.5 short-finned pilot whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of known fishery mortality and injury for this stock of short-finned pilot whale is
shown in Table 1. More detailed information on these fisheries is provided in Appendix 1. The estimate of
mortality and serious injury for short-finned pilot whale in the California drift gillnet fishery for the five
most recent years of monltorlnq 2010 2014 is 5 8 (CV O 42) |nd|V|duaIs or an averaqe of 1.2 per vear
(Carretta et al. 2016). Meowta y H
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Historically, short-finned pilot whales were also killed in squid purse seine operations off
Southern California (Miller et al. 1983; Heyning et al. 1994), but these deaths occurred when pilot whales
were still common in the region. An observer program in the squid purse seine fishery was initiated in
2004 and a total of 377 sets-sets (<10% of effort) have—leeenvvere observed through 2008 wrthout a pilot
whale interaction. , 6 i
have been documented to ehtahqle marine mammals off Ba|a Calrforhra (Sosa Nrshrzakr et aI 1993) but
no recent bycatch data from Mexico are available.

Table 1. Summary of available information on the incidental mortality and serious injury of short-finned
pilot whales (California/Oregon/Washington Stock) in commercial fisheries that might take this species
(Carretta et al. 2016). Coefﬂments of variation for mortallty estimates are prowded in parentheses; nfa =
not available. M A

Percent Mean
Year(s) Observer Observed | Estimated-Arrual | Annual Takes
Fishery Name Data Type c Mortality Mortality (CVin
overage
parentheses)
2004 20-6% 4] 0
CAJ/OR thresher 2905 206 0 o
. o 2006 18.:5% 4] ¢]
shark/swordfish drift gillnet| observer 2007 16.49 o]
fishery ' 0 0 1.2 (0.42)
2008 13.:5% [¢] ¢] —
2010-2014 22% 21 5.8 (0.42)
Market squid purse seine observer | 2004-2008 <10% 0 0 0
4]
Minimum total annual takes 1.2 (0.42)
STATUS OF STOCK

The status of short-finned pilot whales off California, Oregon and Washington in relation to OSP
is unknown. They have declined in abundance in the Southern California Bight, likehraresult-of-a-change
in-their-distribution-since the 1982-83 El Nifio, but the nature of these changes and potentral habitat issues
are not adequately understood. Short-finned pilot whales are not listed as "threatened" or "endangered"
under the Endangered Species Act nor as "depleted” under the MMPA. The average annual human-caused
mortalrty—trem—2994-2998—rs—zer& 1.2 animals, is less than the PBR of-4-6 4.5, and therefore they are not
classified as a "strategic" stock under the MMPA.. Total annual human-caused mortality and serious injury

1 There were two observed entanglements of short-finned pilot whales in this fishery during 2010-2014; both occurred in 2014

(Carretta et al. 2016).
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for this stock is-estimated-at-zero-animals greater than 10 % of PBR;; therefore, mortality and serious injury

cannot be -is-considered to be approaching a zero mortality and serious injury rate.

Barlow, J. 2016. Cetacean abundance in the California current estimated from ship-based line-transect
surveys in 1991-2014. Southwest Fisheries Science Center, Administrative Report, LJ-2016-01.

Carretta, J. V., K. A. Forney. And J. Barlow 1995. Report of 1993-94 marine mammal surveys conducted
within the U.S. Navy Outer Sea Test Range off Southern California. U.S. Dep. Commer., NOAA
Tech. Memo. NMFS-SWFSC-217. 90p.

Carretta, J.V., T. Price, D. Petersen, and R. Read. 2004. Estimates of marine_ mammal, sea turtle, and
seabird mortality in the California drift gillnet fishery for swordfish and thresher shark, 1996-
2002. Marine Fisheries Review 66(2):21-30.

Carretta, J.V., J.E. Moore, and K.A. Forney. 2016. Regression tree and ratio estimates of marine mammal,
sea turtle, and seabird bycatch in the California drift gillnet fishery, 1990-2014. Draft document
PSRG-2016-08 presented to the Pacific Scientific Review Group, Feb 2016, Seattle WA.
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PYGMY SPERM WHALE (Kogia breviceps):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

Pygmy sperm whales are distributed
throughout deep waters and along the continental
slopes of the North Pacific and other ocean basins
(Ross 1984; Caldwell and Caldwell 1989). Along
the U.S. west coast, sightings of this species and of
animals identified only as Kogia sp. have been very
rare (Figure 1). However, this probably reflects ’
their pelagic distribution, small body size and
cryptic behavior, rather than a measure of rarity.
Strandings of pygmy sperm whales in this region
are  known from California, Oregon and
Washington (Roest 1970; Caldwell and Caldwell
1989; NMFS, Northwest Region, unpublished data;
NMFS, Southwest Region, unpublished data),
while strandings of dwarf sperm whales (Kogia
sima) are rare in this region. At-sea sightings in
this region have all been either of pygmy sperm
whales or unidentified Kogia sp. Available data 2
are insufficient to identify any seasonality in the e
distribution of pygmy sperm whales, or to delineate
possible stock boundaries. For the Marine
Mammal Protection Act (MMPA) stock assessment
reports, pygmy sperm whales within the Pacific
U.S. Exclusive Economic Zone are divided into W Longitude
two discrete, non-contiguous areas: 1) waters off

California, Oregon and Washington (this report),  Figure 1. Kogia sightings based on shipboard surveys
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and 2) Hawaiian waters. off California, Oregon and Washington, 1991- 2008
2014€seeAppehd4x—2—fepdataseuree&and4h#ermatreweh
POPULATION SIZE timing-and-location—ofsurveyeffort). Key: o = Kogia

. Altheugh-pygmy-sperm-whales-have be.er breviceps, e = Kogia spp. Dashed line represents the U.S.
sighted—along—theU-S—westcoast-on-severaliné  Er7 thin lines indicate completed transect effort of all
transect-surveys,—sightings—have-been—toorareto surveys combined.

Washmgten—waters—éBarlew—zO}O)— I\/Iost srqhtlhqs of Koqra in the Callfornla Current are only |deht|f|ed to genus

due to their cryptic nature, but Based- based on positively-identified sightings from previous sighting surveys and
historical stranding data rt—rs—hkely—that most of these S|ght|ngs were ef—probably pygmy sperm whales K
breV|ceps 3 3 ,

gtreup&ar&estrmatetheJee—see# The rarlty of S|ght|ngs I|ker reercts the cryptlc nature of thls spemes (they are
detected almost exclusively in extremely calm sea conditions), rather than an absence of animals in the region. The

best estimate of abundance for this stock is the geometric mean of 2805-and-2008 and 2014 shipboard line-transect
surveys, or 579-(6Vv=1.02) 4,111 (CV=1.12) animals. This estimate is considerably higher than previous abundance

estimates for the genus Kogia and results from a new and lower estimate of g(0), the trackline detection probability
(Barlow 2015). Only 3% of Kogia groups were estimated to have been detected on the trackline during 1991-2014
surveys (Barlow 2016).
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Minimum Population Estimate
The minimum population estimate is taken as the log-normal 20" percentile of the 2005-and-2008 and
2014 average abundance estimate for California, Oregon, and Washington waters, or 27% 1,924 animals.

Current Population Trend
Due to the rarity of sightings of this species on surveys along the U.S. West coast, no information exists
regarding trends in abundance of this population.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for this species.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(242 1,924) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times a recovery factor of
0.50 (for a species of unknown status with no known fishery mortality during the last five years; Wade and Angliss
1997), resulting in a PBR of 27 19 pygmy sperm whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for pygmy sperm whales and unidentified Kogia, which
may have been pygmy sperm whales, is shown in Table 1. Mere-detailed-information-on-the-drift-gillnet fishery-is
provided-in-Appendix-1 In the California swordfish drift gillnet fishery (the only U.S. west coast fishery likely to
interact with Kogia), no mortality of pygmy sperm whales or unidentified Kogia was observed during the most
recent five years of monitoring (Carretta et al. 2016a -2005-Carretta-and-Enriguez2006,2007-2009a,-2009b). Over
8,600 fishing sets have been monitored in the California swordfish drift gillnet fishery between 1990 and 2014 and
only 2 pygmy sperm whales were observed entangled (Carretta et al. 2016). Both animals were entangled in years
that predated the use of acoustic pingers in the fishery to reduce bycatch (Barlow and Cameron 2003), but the small
sample size of Kogia breviceps bycatch in the fishery precludes any conclusions regarding the effectiveness of

acoustic plnqers in reducmq bycatch of thls speC|es (Carretta and Barlow 2011) Qne—pygmy—spema—whale—was

mertahty—ef—pygmy—sperm—whaie& Mean annual takes in TabIe 1 are based on 2094-2998 2010 2014 data. ThIS
results in an average estlmated annual mortallty of zero pygmy sperm whales.

One pygmy sperm whale stranded in Callfornla in 2002 with evidence that it died as a result of a shooting
(positive metal detector scan). Due to the cryptic and pelagic nature of this species, it is likely that the shooting
resulted from an interaction with an unknown entangling net fishery. Although there are no records of fishery-

related strandings of pygmy sperm whales along the U.S. west coast in recent years (Carretta et al. 2013, 2014,
2015, 2016b), compared with other more coastal cetaceans, the probability of a pygmy sperm whale carcass coming
ashore and being detected would be quite low (Carretta et al. 2016¢).

Other mortality

89



period-(2004-2008). Unknown Ievels of |njur|es and mortallty of pygmy sperm Whales may occur as a result of
anthropogenic sound, such as military sonars {J-S—Dept—of Commerce-and-Secretary-of-the- Navy 2001)-or-other
commercial-and-seientificactivities—invelvingthe—use—efai—guns.  Such injuries or mortality would rarely be

documented, due to the remote nature of many of these activities and the low probability that an injured or dead
pygmy sperm whale would strand. Unknown levels of injuries and mortality of pygmy sperm whales may occur as
a_result of anthropogenic sound, such as military sonars. Atypical multispecies mass strandings, sometimes
involving pygmy and/or dwarf sperm whales have been associated with military sonar use. One 1988 event from the
Canary Islands included 2 pygmy sperm whales and the species Ziphius cavirostris and Hyperoodon ampullatus
(reviewed in D’Amico et al. 2009). Another mass stranding and unusual mortality event (UME) in North Carolina,
USA in 2005 included 2 dwarf sperm whales, in addition to 33 short-finned pilot whales and a minke whale (Hohn
et al. 2006). This UME coincided in time and space with military activity using mid-frequency active sonar,
although the authors note that a definitive association between the UME and sonar use is lacking (Hohn et al. 2006).
Such injuries or mortality would rarely be documented, due to the remote nature of many of these activities and the
low probability that an injured or dead pygmy sperm whale would strand.

STATUS OF STOCK

The status of pygmy sperm whales in California, Oregon and Washington waters relative to OSP is not
known, and there are insufficient data to evaluate potential trends in abundance. Although the impacts of
anthropogenic sounds such as sonar are often focused on beaked whales (Barlow and Gisiner 2006), the impacts of

such sounds on deep drvrnq pvqmv beaked Whales also warrants concern. Ne—habﬂat—rssues—are—lmenm—te—b&ef

, he-Ca 7 : They are not Ilsted as
"threatened" or "endangered under the Endangered Specres Act nor as "depleted" under the MMPA. Given the
rarity of sightings and lack of recent documented fishery interactions in U.S. west coast waters, pygmy sperm
whales are not classified as a “strategic” stock under the MMPA.

Table 1. Summary of available information on the incidental mortality and injury of pygmy sperm whales and
unidentified Kogia sp. (California/Oregon/Washington Stock) in commercial fisheries that might take this species.
Coefficients of variation for mortality estimates are provided in parentheses. Mean annual takes are based on 2004-
2008 2010-2014 data unless noted otherwise (Carretta et al. 2016a).

Percent I\O/It())sl’et;\llﬁd Estimated Annual Mean
Fi Year(s) Observer ity Mortality of K. Annual Takes
ishery Name Data Type K. breviceps - . -
Coverage IKogia sp breviceps/Kogia sp. | (CV in parentheses)
2004 20.6% 040 040
CAJOR thresher observer 2006 18:5% 040 040
shark/swordfish drift gillnet data 2007 16:4% 0/0 0/0 0
fishery 2008 13:5%
2010-2014 22% 0 0
Minimum total annual takes 0
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DWARF SPERM WHALE (Kogia sima):
California/Oregon/Washington Stock

STOCK DEFINITION AND
GEOGRAPHIC RANGE

Dwarf sperm  whales are
distributed throughout deep waters and
along the continental slopes of the North
Pacific and other ocean basins (Caldwell
and Caldwell 1989; Ross 1984). This
species was only recognized as being
distinct from the pygmy sperm whale in
1966 (Handley, 1966), and early records
for the two species are confounded.
Along the U.S. west coast, no at-sea
sightings of this species have been
reported; however, this may be partially a
reflection of their pelagic distribution,
small body size and cryptic behavior. A
few sightings of animals identified only as
Kogia sp. have been reported (Figure 1),
and some of these may have been dwarf
sperm whales. At least five dwarf sperm
whales stranded in California between
1967 and 2000 (Roest 1970; Jones 1981;
J. Heyning, pers. comm.; NMFS,
Southwest Region, unpublished data), and
one stranding is reported for western
Canada (Nagorsen and Stewart 1983). It
is unclear whether records of dwarf sperm
whales are so rare because they are not
regular inhabitants of this region, or
merely because of their cryptic habits and
offshore distribution. Available data are
insufficient to identify any seasonality in
the distribution of dwarf sperm whales, or
to delineate possible stock boundaries.

For the Marine Mammal Protection Act (MMPA) stock assessment reports, dwarf sperm whales within the
Pacific U.S. Exclusive Economic Zone are divided into two discrete, non-contiguous areas: 1) waters off
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Figure 1. Kogia sightings based on shipboard surveys
off California, Oregon and Washington, 1991-
20082014 i

Key: e = Kogia breviceps; e = Kogia spp. Dashed line
represents the U.S. EEZ, thin lines indicate completed
transect effort of all surveys combined.

California, Oregon and Washington (this report), and 2) Hawaiian waters.

POPULATION SIZE

No information is available to estimate the population size of dwarf sperm whales off the U.S.
west coast, as no sightings of this species have been documented despite numerous vessel surveys of this
region (Barlow 1995; Barlow and Gerrodette 1996; Barlow and Forney 2007; Forney 2007; Barlow 2010,
Barlow 2016). Based on previous sighting surveys and historical stranding data, it is likely that recent ship

survey sightings were of pygmy sperm whales; K. breviceps.

Minimum Population Estimate

No information is available to obtain a minimum population estimate for dwarf sperm whales.

Current Population Trend
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Due to the rarity of records for this species along the U.S. West coast, no information exists
regarding trends in abundance of this population.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for this species.

POTENTIAL BIOLOGICAL REMOVAL

Based on this stock's unknown status and growth rate, the recovery factor (F;) is 0.5, and 2Rmax is
the default value of 0.02. However, due to the lack of abundance estimates for this species, no potential
biological removal (PBR) can be calculated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

The fishery most likely to interact with dwarf sperm whales in the California Current is the
swordfish drift gillnet fishery. There have been no observed dwarf sperm whale entanglements in over

8.600 monitored fishing sets from 1990 to 2014 (Carretta et al. 2016a). Although there are no records of

fishery-related strandings of dwarf sperm whales along the U.S. west coast in recent years (Carretta et al.
2013, 2014, 2015, 2016b), compared with other more coastal cetaceans, the probability of a dwarf sperm
whale carcass coming ashore and being detected would be quite low (Carretta et al. 2016c¢).

Table 1. Summary of available information on the incidental mortality and injury of dwarf sperm whales
and unidentified Kogia sp. (California/Oregon/Washington Stock) in commercial fisheries that might take
this species. Coefficients of variation for mortality estimates are provided in parentheses. Mean annual
takes are based on 2004-20608 2010-2014 data-unlessnoted-otherwise.

Observed . Mean
Year(s) ggsrgf:;r Mortality Eiﬂ“g}?;?ﬁ Aor}n; al Annual Takes
Fishery Name Data Type K. breviceps . y of . (CVin
Coverage - breviceps/Kogia sp.
/Kogia sp. parentheses)
CA/OR thresher
shark/swordfish drift observer 0 0 0
gillnet fishery data 2010-2014 22%
Minimum total annual takes 0
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Other Mortality

Unknown levels of injuries and mortality of dwarf sperm whales may occur as a result of
anthropogenic sound, such as military sonars. Atypical multispecies mass strandings, sometimes involving
dwarf and/or pygmy sperm whales have been associated with military sonar use. One 1988 event from the
Canary Islands included 2 pygmy sperm whales and the species Ziphius cavirostris and Hyperoodon
ampullatus (reviewed in D’ Amico et al. 2009). Another mass stranding and unusual mortality event (UME)
in North Carolina, USA in 2005 included 2 dwarf sperm whales, in addition to 33 short-finned pilot whales
and a minke whale (Hohn et al. 2006). This UME coincided in time and space with military activity using
mid-frequency active sonar, although the authors note that a definitive association between the UME and
sonar use is lacking (Hohn et al. 2006). Such injuries or mortality would rarely be documented, due to the
remote nature of many of these activities and the low probability that an injured or dead dwarf sperm whale
would strand.

STATUS OF STOCK

The status of dwarf sperm whales in California, Oregon and Washington waters relative to OSP is
not known, and there are insufficient data to evaluate potential trends in abundance. Although the impacts
of anthropogenic sounds such as sonar are often focused on beaked whales (Barlow and Gisiner 2006), the
nnpacts of such sounds on deep dlvrng dwarf beaked whales also Warrants concern. Ne—habﬁat—}ssues—afe

- They are not listed as "threatened" or endangered" under the Endangered
Species Act nor as "depleted" under the MMPA. Given that this species rarely occurs off the U.S. west

coast and eurrent-fishery—mertalityis—zere a lack of recent documented fishery mortality, dwarf sperm

whales off California, Oregon and Washington are not classified as a "strategic" stock under the MMPA.
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HUMPBACK WHALE (Megaptera novaeangliae):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

NMFS has conducted a global Status
Review of humpback whales (Bettridge et al.
2015), and recently revised the ESA listing of the
species (81 FR 62259, September 8, 2016). NMFS
is_evaluating the stock structure of humpback
whales under the MMPA, but no changes to
current stock structure are presented at this time.
However, effects of the ESA listing final rule on
the status of the stock are discussed below.
Northern Hemisphere humpback whales (M.
novaeangliae  kuzira) comprise _a _ distinct
subspecies based on  mtDNA and DNA
relationships and distribution compared to North
Atlantic_humpback whales (M n. novaeangliag)
and those in the Southern Hemisphere (M. n.
australis) (Jackson et al. 2014). Humpback whales
occur throughout the North Pacific, with multiple
populations currently recognized based on low-
latitude winter breeding areas (Baker et al. 1998,
Calambokidis et al. 2001, Calambokidis et al.
2008, Barlow et al. 2011, Fleming and Jackson
2011). North Pacific breeding areas fall broadly
into three regions, including the 1) western Pacific
(Japan and Philippines); 2) central Pacific W Longitude
(Hawaiian Islands); and 3) eastern Pacific (Central
America and Mexico) (Calambokidis et al. 2008).  Figure 1.  Humpback whale sightings based on

Exchange of animals between breeding areas rarely ~ shipboard —surveys off California, ~Oregon, and
occurs, based on photo-identification data of  Washington, 1991-2008 2014. Dashed line represents

individual whales (Calambokidis et al. 2001, the U.S. EEZ, thin lines indicate completed transect
Calambokidis et al. 2008). Photo-identification ~ €ffort of all surveys combined. See Appendix 2 for data
evidence also suggests strong site fidelity to  sources and information on timing and location of survey
feeding areas, but animals from multiple feeding  effort.

areas converge on common winter breeding areas

(Calambokidis et al. 2008). Baker et al. (2008) reported significant differences in mtDNA haplotype frequencies
among different breeding and feeding areas in the North Pacific, reflecting strong matrilineal site fidelity to the
respective migratory destinations. The most significant differences in haplotype frequencies were found between
the California/Oregon feeding area and Russian and Southeastern Alaska feeding areas (Baker et al. 2008). Among
breeding areas, the greatest level of differentiation was found between Okinawa and Central America and most other
breeding grounds (Baker et al. 2008). Genetic differences between feeding and breeding grounds were also found,
even for areas where regular exchange of animals between feeding and breeding grounds is confirmed by photo-
identification (Baker et al. 2008).

Along the U.S. west coast, one stock is currently recognized, which includes animals that appear to be part
of two separate feeding groups, a California and Oregon feeding group and a northern Washington and southern
British Columbia feeding group (Calambokidis et al. 2008, Barlow et al. 2011). Very few photographic matches
between these feeding groups have been documented (Calambokidis et al. 2008). Humpbacks from both groups
have been photographically matched to breeding areas off Central America, mainland Mexico, and Baja California,
but whales from the northern Washington and southern British Columbia feeding group also winter near the
Hawaiian Islands and the Revillagigedo Islands off Mexico (Barlow et al. 2011). Seven ‘biologically important
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areas’ for humpback whale feeding are identified off the U.S. west coast by Calambokidis et al. (2015), including 5
in California, 1 in Oregon, and 1 in Washington.

For the Marine Mammal Protection Act (MMPA) stock assessment reports, the
California/Oregon/Washington Stock is defined to include humpback whales that feed off the west coast of the
United States, including animals from both the California-Oregon and Washington-southern British Columbia
feeding groups (Calambokidis et al. 1996, Calambokidis et al. 2008, Barlow et al. 2011). Three other stocks are
recognized in the U.S. MMPA Pacific stock assessment reports: the Central North Pacific Stock (with feeding areas
from Southeast Alaska to the Alaska Peninsula), the Western North Pacific Stock (with feeding areas from the
Aleutian Islands, the Bering Sea, and Russia), and the American Samoa Stock in the South Pacific (with largely
undocumented feeding areas as far south as the Antarctic Peninsula).

POPULATION SIZE

Based on whaling statistics, the pre-1905 population of humpback whales in the North Pacific was
estimated to be 15,000 (Rice 1978), but this population was reduced by whaling to approximately 1,200 by 1966
(Johnson and Wolman 1984). A photo-identification study in 2004-2006 estimated the abundance of humpback
whales in the entire Pacific Basin to be 21,808 (CV=0.04) (Barlow et al. 2011).  Barlow (2616 2016) recently
estimated 40690 3,064 (CV=06:41 0.82) humpback whales from a 2008-2014 summer/fall ship line-transect survey of
California, Oregon, and Washington waters. Abundance estimates from photographic mark-recapture surveys
conducted in California and Oregon waters every year from 1991 through 2011 represent the most eurrent-precise
estimates (Calambokidis 2013). These estimates include only animals photographed in California and Oregon
waters and not animals that are part of the separate feeding group found off Washington state and southern British
Columbia (Calambokidis et al. 2009). California and Oregon estimates range from approximately 1,100 to 2,600
animals, depending on the choice of recapture model and sampling period (Figure 2). The best estimate of
abundance for California and Oregon waters is taken as the 2008-2011 Darroch estimate of 1,729 (CV = 0.03)
whales, which is also the most precise estimate (Calambokidis and Barlow 2013).

Calambokidis et al. (2008) reported a range of photographic mark-recapture abundance estimates (145 —
469) for the northern Washington and southern British Columbia feeding group most recently in 2005. The best
model estimate from that paper (lowest AIC. score) was reported as 189 (CV not reported) animals. This estimate is
approximately-more than 8 years old and will-seen-be is outdated for use in stock assessments; however, because
west-coast humpback whale populations are growing (Calambokidis and Barlow 2013), this is still a valid minimum
population estimate.

Combining abundance estimates from both the California/Oregon and Washington/southern British
Columbia feeding groups (1,729 + 189) yields an estimate of 1,918 (CV=~0.03) animals for the
California/Oregon/Washington stock. The approximate CV of 0.03 for the combined estimate reflects that a vast
majority of the variance is derived from the California and Oregon estimate (CV=0.03) and that no CV was
provided for the Washington state and southern British Columbia estimate.

Minimum Population Estimate

The minimum population estimate for humpback whales in the California/Oregon/Washington stock is
taken as the lower 20th percentile of the log-normal distribution of the combined mark-recapture estimate for both
feeding groups given above, or 1,876 animals.

Current Population Trend

Ship surveys provide some indication that humpback whales increased in abundance in California coastal
waters between 1979/80 and 1991 (Barlow 1994) and between 1991 and 2005-2014 (Barlow-and-Forney2007;
Forney-2007 Barlow 2016), but this increase was not steady, and estimates showed a-slight dips in 2001 and 2008.
Mark-recapture population estimates had shown a long-term increase of approximately 7.5% per year (Calambokidis
et al. 2009, Figure 2), but more recent estimates show variable trends (Figure 2), depending on the choice of model
and time frame used (Calambokidis and Barlow 2013). Population estimates for the entire North Pacific have also
increased substantially from 1,200 in 1966 to approximately 18,000 - 20,000 whales in 2004 to 2006 (Calambokidis
et al. 2008). Although these estimates are based on different methods and the earlier estimate is extremely
uncertain, the growth rate implied by these estimates (6-7%) is consistent with growth rate of the
California/Oregon/Washington stock.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The proportion of calves in the California/Oregon/Washington stock from 1986 to 1994 appeared much
lower than previously measured for humpback whales in other areas (Calambokidis and Steiger 1994), but in 1995-
97 a greater proportion of calves were identified, and the 1997 reproductive rates for this population are closer to
those reported for humpback whale populations in other regions (Calambokidis et al. 1998). Despite the apparently
low proportion of calves, two independent lines of evidence indicate that this stock was growing in the 1980s and
early 1990s (Barlow 1994; Calambokidis et al. 2003) with a best estimate of 8% growth per year (Calambokidis et
al. 1999). The current net productivity rate is unknown.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(1,876) times one half the estimated population growth rate for this stock of humpback whales (Y2 of 8%) times a
recovery factor of 0.3 (for an endangered species;-; see Status of Stock section below regarding ESA listing status)
with Nmin > 1,500 and CV(Nmin) < 0.50), resulting in a PBR of 22. Because this stock spends approximately half its
time outside the U.S. EEZ, the PBR allocation for U.S. waters is 11 whales per year.

Humpback Whale Mark-Recapture Abundance Estimates
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Figure 2. Mark-recapture estimates of humpback whale abundance in California and Oregon, 1991-2011, based on
3 different mark-recapture models and sampling periods (Calambokidis and Barlow 2013). Vertical bars indicate +2
standard errors of each abundance estimate. Darroch and Chao models use 4 consecutive non-overlapping sample
years, except for the last estimates, which use the four most recent years, but overlap with the next-to-last estimate
(Calambokidis and Barlow 2013).

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information
Pot and trap fisheries are the most commonly documented source of serious injury and mortality of
humpback whales in U.S. west coast waters (Carretta et al. 2013, 2015, 2016a). From 2010 to 2014, there were 27

documented interactions associated with pot and trap fisheries (Carretta et al. 2016a, Jannot et al. 2016). Five
records (3 CA spot prawn pot + 2 unidentified pot/trap fisheries) involved non-serious injuries resulting from human
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intervention to remove gear, or cases where animals were able to free themselves. Four records involved dead
whales, including one case where a pair of severed humpback flukes were found in southern California waters with
2 sets of California Dungeness crab gear attached (Carretta et al. 2016a). The remaining 18 cases involved serious
injuries (prorated and non-prorated) attributed to unidentified pot/trap fisheries (12 total serious injuries), WA
coastal Dungeness crab pot (1), CA Dungeness crab pot (1), and CA spot prawn pot (0.75), for a total of 14.75
serious injuries / 5 years, or 2.95 humpback whales annually (Table 1). Including the 4 deaths attributed to pot/traps,

the minimum level of annual mortality and serious injury across all pot/trap fisheries is 14.75 + 4 = 18 75 / 5 years =
3. 75 whales annually (Table 1). A v

Table 1. Summary of available information on the incidental mortality and serious injury of humpback whales
(California/Oregon/Washington stock) for commercial fisheries that are likely to take this species (Carretta et al.
2043-2015, Carretta et al. 2016a, Carretta et al. 2016b). Mean annual takes are based on 2007-20611 2010-2014 data
unless noted otherwise. Serious injuries may include prorated serious injuries with values less than one (NOAA
2012), thus the sum of serious injury and mortality may not be a whole number.

Observed Mean
Percent Mortality Estimated mortality and serious Annual
Observer (and serious injury (CV) Takes
Fishery Name Year(s) Data Type Coverage injury) (CV)
2007 16:4% o] 0 0O{nfa)
2008 13:5% o] 0
CA swordfish and 2009 13:3% e} 4}
thresher shark drift 2010 observer 11.9% o] 0
gillnet fishery 2041 19:5% 0 0
2010-2014 22% 0! 0.5 (2.2) 0.1(2.2)
CA halibut/white 2004 0% nfa
seabass and other 2005 observer 0% Afa nla 0 (n/a)
species large mesh 2006 —~1% Afa 0
(>3.5”) set gillnet 2007 17.8% 00)
fishery 2008 0% Afa
2010-2014 9% 0
CAspot prawn pot | 2010-2014 ug&ﬁ;gq: ! n/a 0(0.75 n/a >0.15
Unspecified pot or trap
fisheries (includes
generic ‘Dungeness’ . 5
crab gear not 2010-2014 SgiaLh?i'RC:L/ n/a 1(12) n/a 226
attributed to a specific SIghtings
state fishery)
CA Dungeness crab 2010-2014 Str_and_lngs / nla 101 nfa > 0.4
pot - sightings 1)
OR Dungeness crab Strandings /
OR Dungeness crab 2010-2014 | Strandings/ nla 1(0) nla >0.2
pot - sightings
WA coastal Dungeness 2010-2014 Str_and_lngs/ nla 01 nfa 0.2
crab pot _ sightings 0(1)
WAJ/OR/CA limited 0 2 5
entry sablefish pot 2014 observer 1% 10) n/a 20.2
: =17
. e e 2007-2011 Strandings 175} =
unidentified fisheries 2010-2014 / sightings n/a 2 (5.5 n/a >1.5
=44
Total Annual Takes >53

! There were no observations of humpback whales in this fishery during 2010-2014, but the model-based estimate of bycatch for this period

results in a positive estimate of bycatch (Carretta et al. 2016b).

2 No estimate of total bycatch has been generated for this fishery.
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Gillnet and unidentified fisheries accounted for 40 8 interactions with humpback whales between 2010 and
2014 (Carretta et al. 2016a). Two interactions involved dead whales, both with evidence of recent entanglements
around the tailstock. Three interactions involved at-sea sightings of seriously injured humpback whales with
constricting gear (rope and/or netting) that was cutting into the animal. Three interactions involved at-sea sightings
of whales trailing gear of unknown type and configuration. The latter 3 cases were prorated as 0.75 serious injuries
each according to NMFS serious injury policy guidelines (NOAA 2012). The total annual mortality and serious
injury due to unidentified fisheries from 2010 to 2014 is based on 2 deaths + 3 serious injuries + 3 prorated serious
injuries (0.75 x 3 = 2.25), or 7.25 whales. The 5-year annual mean serious injury and mortality due to unidentified

flshenes dunnq thls penod is 7 25 /5= 1 5 whales—ZOOJ—and—ZOJrl—erdeam—LseHeus—mjeﬂes—and—Z—pm;a%ed

humpback Whale entanqlements (all released allve) were observed in the CA swordflsh drift _gillnet flshery from
over 8,600 fishing monitored between 1990 and 2014 (Carretta et al. 2016b). Some opportunistic sightings of free-
swimming _humpback whales entangled in gillnets may also originate from this fishery. The most recent model-
based estimate of humpback whale bycatch in this fishery for 2010-2014 is 0.5 whales (CVV=2.2). The corresponding
ratio_estimate of bycatch for the same time period is zero (Carretta et al. 2016b). The model-based estimate is
considered superior because it utilizes all 25 years of data for estimation, in contrast to the ratio estimate that uses
only 2010-2014 data. The model-based estimate does not distinquish between non-serious injuries and mortality and
no proration is applied because of small observed sample sizes and the likelihood that whales may swim away with
sections of gillnet and not be recorded by the observer program. The average annual estimated bycatch in the CA
swordfish drift gillnet fishery is 0.1 whales (0.5 total whales / 5 years).

Total commercial fishery serious injury and mortality of humpback whales for the period 2010-2014 is the
sum of pot/trap fishery records (18.75), plus unidentified fishery records (7.5), plus estimates from the CA swordfish
drift gillnet fishery (0.5), or 26.75 total whales. The mean annual serious injury and mortality from commercial
fisheries during 2010-2014 is 26.75 whales / 5 years = 5.3 whales (Table 1). Most serious injury and mortality
records from commercial fisheries reflect opportunistic stranding and at-sea sighting data and thus, represent
mlnlmum counts of |mpacts for Whlch no_correction factor is currently avallable

Ship Strikes
Eight-Seven humpback whales (4 deaths, 1 serious injury, and 2 non-serious injuries) were reported struck

by vessels between 2010 and 2014 (Carretta et aI 2015 Carretta et aI 2016a) —ZOOJ—and—ZOJrl—(Gaﬁetta—et—al—zo-ls)

Fesul{ed—#em—vessel—smkes—dewug—tms—peﬂed—égmw—zgls)— In addltlon there we;e—feu;—was one serious
injuries-injury to an unidentified large whales from a ship strikes during this time. The average annual serious injury
and mortality of humpback whales attributable to ship strikes during 2007-2041-is-+-% 2010-2014 is 1.0 whales per

year (4 deaths, plus one serious injury = 5 deaths/injuries / 5 years = 1 whale). plus-one-prorated-serious-injury—=
5:36-deaths-orinjuries/ 5-yrperied).

Other human-caused mortality and serious injury

A humpback whale was entangled in a research wave rider buoy in 2014. The whale is estimated to have
been entangled for 3 weeks and had substantial necrotic tissue around the caudal peduncle. Although the whale was
fully disentangled by a whale entanglement team, this animal was categorized as a serious injury® because of the
necrotic condition of the caudal peduncle and the possibility that the whale would lose its flukes due to the severity
of the entanglement (NOAA 2012, Carretta et al. 2016a).

3 This whale was initially listed as a non-serious injury in Carretta et al. (2016a) due to insufficient detail in the preliminary reporting. It is
considered a serious injury for purposes of this stock assessment report.
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STATUS OF STOCK

Approximately 15,000 humpback whales were taken from the North Pacific from 1919 to 1987
(Tonnessen and Johnsen 1982;-C—AHisen—A/C-unpubl—Data), and, of these, approximately 8,000 were taken from
the west coast of Baja California, California, Oregon and Washington (Rice 1978), presumably from this stock.
Shore-based whaling apparently depleted the humpback whale stock off California twice: once prior to 1925
(Clapham et al. 1997) and again between 1956 and 1965 (Rice 1974). There has been a prohibition on taking
humpback whales since 1966. As a result of commercial whaling, humpback whales were listed as "endangered"
under the Endangered Species Conservation Act of 1969. This protection was transferred to the Endangered Species
Act (ESA) in 1973. The humpback whale ESA listing final rule (81 FR 62259, September 8, 2016) established 14
distinct population segments (DPSs) with different listing statuses. The DPSs that occur in waters under the
jurisdiction of the United States do not necessarily equate to the existing MMPA stocks. Some of the listed DPSs
partially coincide with the currently defined CA/OR/WA stock. Until such time as the MMPA stock delineations are
reviewed in light of the DPS designations, NMFS considers this stock to be endangered and depleted for MMPA
management purposes (e.g., selection of a recovery factor, stock status) Fhe-species-is-stitH-listed-as—endangered™
and—consequently—Consequently, the California/Oregon/Washington stock is automatically considered as a
“depleted"—and-"strategic" stock under the MMPA. The estimated annual mortality and serious injury due to
commercial fishery entanglements (444 5.3/yr), and non-fishery entanglements (0.2/yr), ether—anthropogenic
sourees{zero), plus ship strikes (&34 1.0/yr), equals 6.5 animals, and in-Califernia-is less than the PBR allocation
of 11 for U.S. waters._Most data on human-caused serious injury and mortality for this population is based on
opportunistic stranding and at-sea sighting data and represents a minimum count of total impacts. There is currently
no estimate of the fraction of anthropogenic injuries and deaths to humpback whales that are undocumented on the
U.S. west coast. Based on strandings and at sea observations, annual humpback whale mortality and serious injury
in commercial fisheries (5.3/yr) is greater than 10% of the PBR; therefore, total fishery mortality and serious injury
is not approaching zero mortality and serious injury rate. The California/Oregon/Washington stock uhderwent
showed a long-term increase_in abundance from 1990 through approximately 2008 (Figure 2), but more recent
estimates have shown variable trends.

Habitat Concerns

Increasing levels of anthropogenic sound in the world’s oceans (Andrew et al. 2002), such as those
produced by shipping traffic, or LFA (Low Frequency Active) sonar, have been suggested-te identified as be-a
habitat concern for whales, as it can reduce acoustic space used for communication (masking) (Clark et al. 2009,
NOAA 2016). This can be particularly problematic for baleen whales that may communicate using low-frequency

sound_(Erbe 2016). Based on vocalizations (Richardson et al. 1995; Au et al. 2006), reactions to sound sources
(Lien et al. 1990, 1992; Maybaum 1993), and anatomical studies (Hauser et al. 2001), humpback whales also appear
to be sensmve to mid- frequency sounds |ncIud|ng those used in active sonar mllltary exeruses (U.S. Navy 2007)

Andrew, R. K., B. M. Howe, J. A. Mercer, and M. A. Dzieciuch. 2002. Ocean ambient sound: comparing the
1960°s with the 1990 s for a receiver off the Callfornla coast Acoustic Research Letters Online 3 65-70.

Au,W.W.L., AA Pack M.O. Lammers LM Herman M.H. Deakos K Andrews Acoustic properties of
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FIN WHALE (Balaenoptera physalus physalus):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Northern Hemisphere fin whales
(B. physalus physalus) likely comprise
distinct Pacific and Atlantic subspecies
(Archer et al. 2013). Fhe—lInternational
i iesion s e
East-China-Sea—and-therestof the North
ifi Mizroch et al.
(2009) described eastern and western North
Pacific populations, based on a review of
sightings data, catch statistics, recaptures of
marked whales, blood chemistry data, and
acoustics. The two populations are thought
to have separate wintering and mating
grounds off the—eeasts—of Asia and North
America and during summer, whales from
each population may co-occur near the
Aleutian Islands and Bering Sea (Mizroch et
al. 2009). Non-migratory populations exist
in the Gulf of California (Tershy et al. 1993;
Bérubé et al. 2002) and the East China Sea
(Fujino 1960). Evidence of additional 9
subpopulations near Sanriku-Hokkaido and T I I i
the Sea of Japan exists, based on seasonal 2130 125 120 115
catch data and recaptures of marked animals
(Mizroch et al. 2009). Fin whales occur W Longitude
throughout the North Pacific, from the
southern Chukchi Sea to the Tropic of Figure 1. Fin whale sighting locations based on
Cancer (Mizroch et al. 2009), but their  shipboard surveys off California, Oregon, and
wintering areas are poorly known. Fin  Washington, 1991-2008-2014(see-Appendix—2-for-data
whales are scarce in the eastern tropical  seurees—and—information—on—timing—and—location—of
Pacific in summer (Wade and Gerrodette  surveys). Dashed line represents the U.S. EEZ; thin
1993) and winter (Lee 1993). Fin whales lines indicate completed transect effort of all surveys
occur year-round in the Gulf of Alaska  combined.
(Stafford et al. 2007); the Gulf of California
(Tershy et al. 1993; Bérubé et al. 2002); California (Dohl et al. 1983); and Oregon and Washington (Moore
et al. 1998). Fin whales satellite-tagged in the Southern California Bight (SCB) appear to use the region
year-round, although they seasonally range to central California and Baja California before returning to the
SCB (Falcone and Schorr 2013). The longest satellite track reported by Falcone and Schorr (2013) was a
fin whale tagged in the SCB in January 2014, with the whale moving south to central Baja California by
February and north to the Monterey area by late June. Archer et al. (2013) present evidence for geographic
separation of fin whale mtDNA clades near Point Conception, California: a significantly higher proportion
of ‘clade A’ is composed of samples from the SCB and Baja California, while ‘clade C’ is largely
represented by samples from central California, Oregon, Washington, and the Gulf of Alaska.
TFhere—is—stil—_Insufficient information exists to determine population structure, but from a
conservation perspective it may be risky to assume panmixia in the entire North Pacific.  This assessment
wiH covers the stock of fin whales which-is found along the coasts of California, Oregon, and Washington.
Because fin whale abundance appears lower in winter/spring in California (Dohl et al. 1983; Forney et al.
1995) and in Oregon (Green et al. 1992), it is likely that the distribution of this stock extends seasonally
outside these coastal waters. Fin whales are present year-round in southern California waters, as evidenced

N Latitude
40
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by individually-identified whales being photographed in all four seasons (Falcone and Schorr 2013). The
Marine Mammal Protection Act (MMPA) stock assessment reports recognize three stocks of fin whales in
the North Pacific: 1) the California/Oregon/Washington stock (this report), 2) the Hawaii stock, and 3) the
Northeast Pacific stock.

POPULATION SIZE

The pre-whaling population of fin whales in the North Pacific was estimated to be 42,000-45,000
(Ohsumi and Wada 1974). In 1973, the North Pacific population was estimated to have been reduced to
13,620-18,680 (Ohsumi and Wada 1974) of which 8, 520 10,970 were estlmated to belong to the eastern
Pacific stock. 3 o ,
QUFban—l—g%)—but—tha{—esHmate—mweu{da%edr The best estlmate of f|n whale abundance in Callfornla
Oregon, and Washington waters out to 300 nmi is from a trend-model analysis of line-transect data from
1991 through 2008-2014 (Meore—and—Barlow2011 Nadeem et al. 2016; Fig. 2), which generated an
estimate for-2008-6f3,051{CV=0-18) 2014 of 9,029 (CV=0.12) whales. The new trepd-estimates are based
on similar te-methods to those first applied to this population irby Moore and Barlow (2011). However,
the new abundance estimates are substantially higher than earlier estimates because the new analysis
incorporates lower estimates of g(0), the trackline detection probability; (Barlow 2015). The trend-model
analysis incorporates information from the entire 1991-2008-2014 time series for each annual estimate of
abundance, and given the strong evidence of an increasing abundance trend over that time (Moore and
Barlow 2011, Nadeem et al. 2016), the best estimate of abundance is represented by the-medel-averaged
estimate for the most recent year, or 2008 2014. This is probably an underestimate because it excludes
some fin whales which-that could not be identified in the field and which-were recorded as “unidentified
rorqual” or “unidentified large whale”.

Minimum Population Estimate
The minimum population estimate for fin whales is taken as the lower 20th percentile of the

posterior distribution of abundance estimated for 2008 (Meere-and-Barlow-{2011) 2014, or approximately
2598 8,127 whales.

Current Population Trend

Indications of recovery in CA coastal waters date back to 1979/80 (Barlow 1994), but there is now
strong evidence that fin whale abundance increased in the California Current between 1991 and 2008 based
on analysis of abundance data from line transect surveys conducted in the California Current between 1991

and 20082014 {Meore—and—Barlow
20ttNadeem et al. 2016) (Figure 2). —————  Predicled abundance

Abundance in waters out to 300 nmi off | | """ "°- 95% predicion interval

Lower 20% quantile

the coast of California approximately
doubled between 1991 and 249961993,
from approximately 800-1,744 (CV = 029
0.25) to 24003369 (CV=6:20_ 0.21),
suggesting probable dispersal of animals
into this area. Across the entire study area
(waters off California, Oregon, and
Washington), the mean annual abundance
increase was 7.5%, although abundance
appeared stable between 2008 and 2014. In
all, there has been a roughly 5-fold
increase between 1991 and 2014. Since
2005, the abundance increase has been
driven by increases off northern California, 1995 2000 2005 2010
Oregon and Washington, while numbers Vo

off Central and Southern California have

been _stable (Nadeem et _al. 2016). Figure 2. Trend-based estimates of fin whale abundance

abu deu_ ce-from-1996-t0-2008-iner EE*EEE.IQ 1991-2008 2014, with 90 95% Bayesian credible intervals
an—estimatod—S1%6. ﬁl.leen POpu tation (Meoore-and-Barlow-201iNadeem et al. 2016).
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% per-yearin-1996/1997 to-3.5% per-yearby-2008. Zerbini et al. (2006) found similar evidence of

increasing abundance trend for fin whales in Alaskan waters at a rate of 4.8% per year between 2001 and
2003.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

1993} Estlmated annual rates of increase in the Callfornla Current (Callfornla Oregon, and Washlngton

waters) averaged = 7.5% from 1991 to 2014 (Nadeem et al. 2016) during-the-mid-late-1990s,—deelining-to
~3-5% by2008-(Meere-and Barlow2011). However, it is unknown how much of this growth is due to

immigration rather than birth and death processes. A near-doubling of the abundance estimate in California
waters between 1991 and 1993 cannot be explained by birth and death processes alone, and movement of
individuals between U.S. west coast waters and other areas (e.g., Alaska, Mexico) have been documented
(e.g., Mizroch et al. 1984).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (2,598 8,127) times one half the default maximum net growth rate for cetaceans (Y2 of 4%)
times a recovery factor of 8-3 0.5 (for an endangered species, with Nmin > 3508 5,000 and CVnmin < 0.50,
Taylor et al. 2003), resulting in a PBR of-16 81 whales.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

One fin Whale death (in 1999) has-been was observed in the Callfornla swordfish drift gillnet
fishery in-ov . ,
sets between 1990 and 2014 (Carretta et al. 2016a) Althouqh no f|n vvhales have been observed taken in
the fishery since 1999, new model-based bycatch estimates include a very small estimate of 0.1 whales
(CVv=3) for the most recent 5-year period, 2010-2014 (Carretta et al. 2016a). The large CV of this bycatch
estimate is a consequence of the mean estimate being very small. This estimate is based on inclusion of 25
years of observer data spanning 1990-2014 and reflects a very low long-term observed bycatch rate scaled
up to levels of unobserved fishing effort.  Mean annual takes (<0.1) for this fishery (Table 1) are based on

2007-2011 data (Carretta-and-Enriquez—2009a,-2009h, 2010, 20125, 2012b). Fhisresults-in-an
average—estimate—of zero—fin—whales—taken—annually. Some gillnet mortality of large whales may go

unobserved because whales swim away with a portion of the net. Fhree-One fin whales sighted at-sea were
was determined to be seriously injured as the result of interactions with unknown fishing gear (bueys
andfor-tine line cutting into the whale) during the period 2010-2014 (Carretta et al. 2016b.). -2007-201%
{Carretta—et-al2013). Including systematic fishery observations in the CA swordfish drift gillnet fishery
and opportunistic sightings of fishery-related injuries, the mean annual serious injury and mortality of fin
whales for 2010-2014 is >0.2 whales (Table 1).  Gillnets have been documented to entangle marine
mammals off Baja California (Sosa-Nishizaki et al. 1993), but no recent bycatch data from Mexico are
available.

Table 1. Summary of available information on the incidental mortality and injury of fin whales
(CAJ/OR/WA stock) for commercial fisheries that might take this species.

Percent Observed | qtimated Annual Mean
Observer (or self- Mortality (and Annual Takes

Fishery Name Data Type | Year(s) Coverage reported) serious inury) (CVin
parentheses)
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Percent Observed Estimated Annual Mean
. Observer (or self- Mortality (and Annual Takes
Fishery Name Data Type | Year(s) Coverage reported) serious injury) (CVin
g jury parentheses)
¢]
¢]
2007 16-4% 0 0
. 2008 13:5% 0
n?r?sshvgfﬁgiﬂ zrr]ﬁ‘t 22 é ;] E observer 133% g 0 HAfe)
gillnet fishery 9% 0 9 <0.1 (CV=3)
2011 19:5% o 0
2010-2014 22% o 0.1 (CVv=3)
0!
Unidentified fishery 2007-2011 at-sea 6-3)
interactions 2010-2014 | sightings n/a 3l 0 (1) 20602
L > 0:6 (Hfa)
Minimum total annual takes
0.2 (CV=3)

Ship Strikes
Ship strikes were implicated in the deaths of seven-nine fin whales and-the-serious—injury—of
enethet’—dunng—.?—@@l-zeél—eanetta—et—al—zo-}s 2010- 2014 (Carretta et al. 2015 Carretta et al. 2016b.).

Durlnq 2010 2014 there were-was an one addltlonal #eupserlous I'H:l'H'H'e-S— njury ef—to an unldentlfled Iarge

whales attributed to a ship strikes.  Additional mortality from ship strikes probably goes unreported
because the whales do not strand or, if they do, they do not always have obvious signs of trauma. The
average observed annual mortality and serious injury due to ship strikes is -6 1.8 fin whales per year
during 2010-2014 -2007-201%. Documented ship strike deaths and serious injuries are derived from actual
counts of whale carcasses and should be considered minimum values. Where evaluated, estimates of
detection rates of cetacean carcasses are consistently quite low across different regions and species (<1% to
17 33%), highlighting that observed numbers are-unrepresentative-of underestimate true impacts (Carretta
et al. 2016¢c, Kraus et al. 2005, Perrin-et-ak—2011-Williams et al. 2011, Prado et al. 2013, Wells et al.
2015).

STATUS OF STOCK

aJ—LQQ?—} F|n whales in the North Pacmc were glven protected status by the IWC in 1976. F|n whales are
formally listed as "endangered"” under the Endangered Species Act (ESA), and consequently the California
to Washington stock is automatically considered as a "depleted" and "strategic" stock under the MMPA.
The total guantified-documented incidental mortality and serious injury (2.0/yr) due to fisheries (8-6 0.2/yr)

and ship strikes (46 _1.8/yr) is less than the calculated PBR (26 81). Total fishery mortality is less than
10% of PBR and, therefore, may be approaching zero mortality and serious injury rate. There is strong
evidence that the population has increased since the early 1990s (Moore and Barlow 2011, Nadeem et al.
2016). Increasing levels of anthropogenic sound in the world’s oceans has been suggested to be a habitat
concern for whales, particularly for baleen whales that may communicate using low-frequency sound (Croll
et al. 2002). Behavioral changes associated with exposure to simulated mid-frequency sonar, including no
change in behavior, cessation of feeding, increased swimming speeds, and movement away from simulated
sound sources has been documented in tagged blue whales (Goldbogen et al. 2013), but it is unknown if fin
whales respond in the same manner to such sounds.
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SEl WHALE (Balaenoptera borealis borealis):
Eastern North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The International ~ Whaling
Commission (IWC) only considers one
stock of sei whales in the North Pacific
(Donovan 1991), but some evidence exists
for multiple populations (Masaki 1977;
Mizroch et al. 1984; Horwood 1987). Sei
whales are distributed far out to sea in
temperate regions of the world and do not
appear to be associated with coastal
features. Whaling effort for this species
was distributed continuously across the .
North Pacific between 45-55°N (Masaki
1977). Two sei whales that were tagged
off California were later Killed off
Washington and British Columbia (Rice
1974) and the movement of tagged
animals has been noted in many other
regions of the North Pacific. Sei whales
are now-—rare in_the California waters
Current (Dohl et al. 1983; Barlow 1997;
Forney et al. 1995; Mangels and
Gerrodette 1994, Barlow 2016), but were
the fourth most common whale taken by
California coastal whalers in the 1950s-
1960s (Rice 1974). They are extremely -130 -125 -120 115
rare south of California (Wade and W Longitude
Gerrodette 1993; Lee 1993). Lacking

addit:oqal information _onh slei _Whar:e Figure 1. Sei whale sighting locations based—en from
population structure_, Seé1 whales In the shipboard surveys off California, Oregon, and Washington,
eastern North Pacific (east of longitude ;9912008 2012 2014 {see—Appendix—2fordatasources ane
180° will be considered as a separate information—on-timing-andlocation-of-surveys). Dashed

stock. line represents the U.S. EEZ; thin lines indicate completed
transect effort of all surveys combined.

45

N Latitude
40

35

POPULATION SIZE

Ohsumi and Wada (1974) estimate the pre-whaling abundance of sei whales to be 58,000-62,000
in the North Pacific. Later, Tillman (1977) used a variety of different methods to estimate the abundance
of sei whales in the North Pacific and revised this pre-whaling estimate to 42,000. His estimates for the
year 1974 ranged from 7,260 to 12,620. All methods depend on using the history of catches and trends in
CPUE or sighting rates; there have been no direct estimates of sei whale abundance in the entire (or
eastern) North Pacific based on sighting surveys. Only—nine-cenfirmed-sightings-of-sei-whales-were-made
Sei whale sightings in California, Oregon, and Washington waters during extensive ship and aerial surveys
between 1991- 2008-2014 have been relatively rare (Figure 1, Hill and Barlow 1992; Carretta and Forney
1993; Mangels and Gerrodette 1994; VonSaunder and Barlow 1999; Barlow 2003; Forney 2007; Barlow
2010, Barlow 2016). Green et al. (1992) did not report any sightings of sei whales in aerial surveys of
Oregon and Washington. Abundance estimates for the two most recent line transect surveys of California,
Oregon, and Washington waters in 2008 and 2014 out to 300 nmi are 74{CV=0.88)-and-215(C\/=071)
311 (0.76) and 864 (0.40) sei whales, respectively (Forney-—2007Barlew-2010 Barlow 2016). The best
estimate of abundance for California, Oregon, and Washington waters out to 300 nmi is the unweighted
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geometric mean of the 2005-and-2008 and 2014 estimates, or 126(CV¥=0.53) 519 (CV=0.40) sei whales
(Barlow 2016 and-Ferney-2007--Forney-2007-Barlow-2010).

Minimum Population Estimate

The minimum population estimate for sei whales is taken as the lower 20™ percentile of the log-
normal distribution of abundance estimated from 2005-and-2008 and 2014 shipboard line-transect surveys,
or approximately 83-374 whales.

Current Population Trend

There are no data on trends in sei whale abundance in the eastern North Pacific waters. Although
the population in the North Pacific is expected to have grown since being given protected status in 1976,
the possible effects of continued unauthorized take (Yablokov 1994) and incidental ship strikes and gillnet
mortality make this uncertain._Barlow (2016) noted that an increase in sei whale abundance observed in
2014 in the California Current is partly due to recovery of the population from commercial whaling, but
may also involve distributional shifts in the population.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
There are no estimates of the growth rate of sei whale populations in the North Pacific (Best
1993).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (83 374) times one half the default maximum net growth rate for cetaceans (%2 of 4%) times
a recovery factor of 0.1 (for an endangered species), resulting in a PBR of 817 0.75 whales.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

The effshere-California swordfish drift gillnet fishery is the only fishery that is likely to take sei
whales from this stock, but no fishery mortality or serious injuries have been observed from over 8,600

monltored flshmq sets from 1990 2014 (Carretta et aI 2016 (Table 1). Deta#ed—m#e#naﬂen—en—thﬁ

2993} Mean annuaI takes for thls flshery (TabIe 1) are based on 2@94—2098 2010 2014 data (Ga#ettaret
al-2005,-Carretta-and-Enriquez2006,2007,-2009a,2009b. Carretta et al. 2016). This results in an average

estimate of zero sei whales taken annually. However, some gillnet mortality of large whales may go
unobserved because whales swim away with a portion of the net.

Table 1. Summary of available information on the incidental mortality and injury of sei whales (eastern
North Pacific stock) for commercial fisheries that might take this species. n/a indicates that data are not
available. Mean annual takes are based on 2004-2008 2010-2014 data unless noted otherwise.

Percent Observed Estimated Mean annual
Fishery Name Year(s) Data Type Observer mOiI:inlet;/ i(:nd morta:lnty cv takes (CVin
Coverage parentheses) parentheses) parentheses)
2004 20.6% 0 0
CAJ/OR thresher 2006 ' g g
aardewrdish | ez || e 0 0 9
2008 13.5% 0 0
2010-2014 22% 0 0
Total annual takes 0 (n/a)

Ship Strikes

There have been no documented ship strikes of sei whales in the most recent 5-year period,
2010-2014 (Carretta et al. 2016h), although ©nre- one ship strike death was reported in Washington in 2003
(NMFS Northwest Regional Office, unpublished data). During 2004-2008 2010-2014, there were an
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additional eight injuries of unidentified large whales attributed to ship strikes. Additional mortality from
ship strikes probably goes unreported because the whales do not strand or, if they do, they do not always
have obvious signs of trauma. The average observed annual mortality due to ship strikes is zero sei whales
per year for the period 2004-2008 2010-2014.

STATUS OF STOCK

The NMFS recovery plan for the sei whale (NMFS 2011) notes that basic information such as
distribution, abundance, trends and stock structure is of poor quality or largely unknown, owing to the
rarity of sightings of this species. Sei whales were estimated to have been reduced to 20% (8,600 out of
42,000) of their pre-whaling abundance in the North Pacific (Tillman 1977). The initial abundance has
never been reported separately for the eastern North Pacrflc stock, but th|s stock was also probably depleted
by whaling. 3 A ; A 3 v

preh+bﬁed—smee—1—97—2—8e| Whales are formally Ilsted as endangered" under the Endangered SpeC|es Act
(ESA), and consequently the eastern North Pacific stock is automatically considered as a "depleted” and
"strategic" stock under the Marine Mammal Protection Act (MMPA). Total known estimated fishery

mortality is zero and therefore is approaching zero mortality and serious injury rate.  Although the current
known rate of ship strike deaths and serious injuries is zero, it is likely that some sei whale ship strikes are
unreported. Increasing levels of anthropogenic sound in the world’s oceans has been suggested to be a
habitat concern for whales, particularly for baleen whales that may communicate using low-frequency
sound (Croll et al. 2002). Behavioral changes associated with exposure to simulated mid-frequency sonar,
including no change in behavior, cessation of feeding, increased swimming speeds, and movement away
from simulated sound sources has been documented in tagged blue whales (Goldbogen et al. 2013), but it is
unknown if sei whales respond in the same manner to such sounds.
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MINKE WHALE (Balaenoptera acutorostrata scammoni):
California/Oregon/Washington Stock

STOCK DEFINITION AND
GEOGRAPHIC RANGE

The International Whaling
Commission (IWC) recognizes 3 stocks of “e
minke whales in the North Pacific: one in %
the Sea of Japan/East China Sea, one in the =
rest of the western Pacific west of 180°N, *
and one in the "remainder" of the Pacific g+ LTS
(Donovan 1991). The "remainder" stock
only reflects the lack of exploitation in the =
eastern Pacific and does not imply that only .
one population exists in that area (Donovan
1991). In the "remainder" area, minke
whales are relatively common in the Bering :
and Chukchi seas and in the Gulf of Alaska, I
but are not considered abundant in any other
part of the eastern Pacific (Leatherwood et
al. 1982; Brueggeman et al. 1990). In the
Pacific, minke whales are usually seen over
continental shelves (Brueggeman et al.
1990). In the extreme north, minke whales
are believed to be migratory, but in inland S -
waters of Washington and in central T T | T
California they appear to establish home -130 -125 -120 -115
ranges (Dorsey et al. 1990). Minke whales
occur year-round in California (Dohl et al. Wilonghige
1983; Forney et al. 1995; Barlow 1997) and
in the Gulf of California (Tershy et al. 1990).  Figure 1. Minke whale sighting locations based on
Minke whales are present at least in  shipboard surveys off California, Oregon, and
summer/fall along the Baja California ~ Washington, 1991-20682014—(see-Appendix—2-for-data
peninsula (Wade and Gerrodette 1993).  sewrees—and—information—en—timing—and—location—of
Because the "resident” minke whales from  surveys). Dashed line represents the U.S. EEZ; thin
California to Washington appear  lines indicate completed transect effort of all surveys
behaviorally distinct from migratory whales ~ combined.
further north, minke whales in coastal waters
of California, Oregon, and Washington (including Puget Sound) are considered as a separate stock. Minke
whales in Alaskan waters are considered in a separate stock assessment report.

N Latitude

POPULATION SIZE
No estimates have been made for the number of minke Whales in the entire North PaC|f|c Femey

QOOLFemey—ZQOLBaHeW—ZO%O)—GFM%W—%@)ANhaJeS—The most recent abundance estlmate for thls

stock is based on the geometric mean of estimates obtained from ship line transect surveys in summer and

autumn |n 2008 and 2014 or 636 (CV O 72) Whales (Barlovv 2016) Iliwe—mmke—whales—\NeFe—seen—eluﬁng
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Minimum Population Estimate
The minimum population estimate for minke whales is taken as the lower 20th percentile of the
log-normal distribution of abundance estimated from 2005-and-2008 2008 and 2014 summer/fall ship

surveys in California, Oregon, and Washington waters (Barlow-and-Forney2007—Forney-2007Barlow
2010 Barlow 2016) or approximately 202 369 whales.

Current Population Trend
There are no data on trends in minke whale abundance in waters of California, Oregon and/or
Washington.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
There are no estimates of the growth rate of minke whale populations in the North Pacific (Best
1993).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum
population size (202 369) times one half the default maximum net growth rate for cetaceans (Y2 of 4%)
times a recovery factor of 85 0.48 (for a stock of unknown status with a mortality estimate C\V > 0.30 and
< 0.60), resulting in a PBR of 2.8 3.5 whales.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Information on historic whaling has been moved to the Status of Stock section.

Table 1. Summary of available information on the incidental mortality and injury of minke whales
(CA/OR/WA stock) for commercial fisheries that might take this species (Carretta et al. 2016a). Carretta-et

al—2005,-Carretta-and-Enriguez 2006, 2007-2009a,2009b). Mean annual takes are based on 2004-2008
2010-2014 data-tnless-noted-otherwise.

Observed Estimated
Percent mortality (and mortality (CV | Mean annual
Observer serious injury " takes (CV-in
Fishery Name Year(s) Data Type Coverage in-parentheses) parentheses) parentheses)
2004 20-6% [¢] 4]
CAJ/OR thresher 2905 20.9% 0 0 O(rla)
" 2006 18-5% [¢] 4]
shark/swordfish 2007 observer 16.4% 0 0
drift gillnet fishery 2008 13504 0 0 0.9 (0.58)
2010-2014 22% 1! 4.5 (0.58)
2004 0%
CA halibut and 2005 0%
other species large 2006 ~1%
mesh ‘()>3.5,,) se% 2007 observer 17.8% 0 0 n/a
gillnet fishery 2008 0%
2010-2014 9%
gaidentified 1 5910.9014 | SiONGS 20 nia 1(0.75 1.75 (n/a) > 0.35 (n/a)
isheries strandings
Total annual takes o]
>1.3 (0.58)

Fishery Information

Minke whales may occasionally be caught in coastal set gillnets off California, in salmon drift
gillnet in Puget Sound, Washington, and in offshore drift gillnets off California-and-Oregon. Four minke
whales were observed entangled (2 dead, 2 released alive) between 1990-2014 in the California swordfish
drift gillnet fishery from over 8,600 monitored fishing sets (Carretta et al. 2016a). One animal ‘released
alive’ in 1999 occurred in a set with a large hole in the net from which a skin sample was collected and
positively-identified as a minke whale with genetic sequencing. It is unknown whether or not gear
remained on the whale. Estimates of minke whale bycatch for the fishery are not prorated for released alive
vs mortality cases and the estimate for the drift gillnet fishery in Table 1 (4.5 whales / 5 years = 0.9

1 One minke whale was observed entangled in this fishery during the 2010-2014 period. The entanglement occurred in 2011 (Carretta

et al. 2016a).
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annually) currently reflects total bycatch, regardless of animal condition (Carretta et al. 2016a). Two
additional minke whale fishery interactions were recorded during 2010-2014: an entangled whale sighted at
sea with rope and net material (=0.75 serious injury) and a live stranding of an animal that later died and
appeared to have been previously entangled in unknown cable material (Carretta et al. 2016b). The mean
annual mortality and serious injury of minke whales from this stock during 2010-2014 is 1.3 animals (Table

mortality from ship strikes probably goes unreported because the whales do not strand or, if they do, they
do not always have obvious signs of trauma.

otaled between-1930-and-198 C—_Alisen—hA be omm

whales are not listed as "endangered"” under the Endangered Species Act and are not considered
under the MMPA.. The greatest uncertainty in their status is whether entanglement in commercial gillnets
and ship strikes could have reduced this relatively small population. Because of this, the status of the west-
coast stock is considered "unknown". The annual mortality and serious injury due to fisheries (0-04x
1.3/yr) and ship strikes (0.0/yr) is less than the calculated PBR for this stock (28 3.5), so they are not
considered a "strategic" stock under the MMPA. Fishery mortality is not less than 10% of the PBR,;
therefore, total fishery mortality is not approaching zero mortality and serious injury rate. There is no
information on trends in the abundance of this stock. Harmful algal blooms are a habitat concern for minke
whales and at least one death along the U.S. west coast has been attributed to domoic acid toxicity resulting
from the consumption of northern anchovy prey items (Fire et al. 2010). Increasing levels of anthropogenic
sound in the world’s oceans has been suggested to be a habitat concern for whales, particularly for baleen
whales that may communicate using low-frequency sound_(Croll et al. 2002). Behavioral changes
associated with exposure to simulated mid-frequency sonar, including no change in behavior, cessation of
feeding, increased swimming speeds, and movement away from simulated sound sources has been
documented in tagged blue whales (Goldbogen et al. 2013), but it is unknown if minke whales respond in
the same manner to such sounds..

121



REFERENCES
Barlow, J. 2016. Cetacean abundance in the California current estimated from ship-based line-transect
surveys in 1991-2014. Southwest Fisheries Science Center, Administrative Report, LJ-2016-01.

Barlow, J. 1997. Preliminary estimates of cetacean abundance off California, Oregon, and Washington
based on a 1996 ship survey and comparisons of passing and closing modes. Admin. Rep. LJ-97-
11. Southwest Fisheries Science Center, National Marine Fisheries Service, P.O. Box 271, La

186.
Brueggeman, J. J., G. A. Green, K. C. Balcomb, C. E. Bowlby, R. A. Grotefendt, K. T. Briggs, M. L.
Bonnell, R. G. Ford, D. H. Varoujean, D. Heinemann, and D. G. Chapman. 1990. Oregon-
Washington Marine Mammal and Seabird Survey: Information synthesis and hypothesis
formulation. U.S. Department of the Interior, OCS Study MMS 89-0030.

Carretta, J.V., J.E. Moore, and K.A. Forney. 2016a. Draft document PSRG-2016-08 presented to the

Pacific Scientific Review Group, Seattle, WA. Regression tree and ratio estimates of marine
mammal, sea turtle, and seabird bycatch in the California drift gillnet fishery, 1990-2014.

Carretta, J.V., M.M. Muto, S. Wilkin, J. Greenman, K. Wilkinson, M. DeAngelis, J. Viezbicke, and J.
Jannot. 2016b. Sources of human-related injury and mortality for U.S. Pacific west coast marine
mammal stock assessments, 2010-2014. U.S. Department of Commerce, NOAA Technical

Memorandum, NOAA-TM-NMFS-SWFSC-554. 102 p.

122


https://swfsc.noaa.gov/uploadedFiles/Divisions/PRD/Programs/Coastal_Marine_Mammal/Barlow%202016%20CetaceanAbund_91-14%20AdminRept-16-01.pdf
https://swfsc.noaa.gov/uploadedFiles/Divisions/PRD/Programs/Coastal_Marine_Mammal/Barlow%202016%20CetaceanAbund_91-14%20AdminRept-16-01.pdf
https://swfsc.noaa.gov/uploadedFiles/Divisions/PRD/Programs/Coastal_Marine_Mammal/Barlow%202016%20CetaceanAbund_91-14%20AdminRept-16-01.pdf

Croll, D.A., C.W. Clark, A. Acevedo, B. Tershy, S. Flores, J. Gedamke, and J. Urban. 2002. Only male

fin whales sing loud songs. Nature 417:809

Donovan, G. P. 1991. A review of IWC stock boundaries. Rept. Int. Whal. Commn., Special Issue 13:39-
68.

Dorsey, E. M., S. J. Stern, A. R. Hoelzel, and J. Jacobsen. 1990. Minke whale (Balaenoptera
acutorostrata) from the west coast of North America: individual recognition and small-scale site
fidelity. Rept. Int. Whal. Commn., Special Issue 12:357-368.

Fire, S.E., Wang, Z., Berman, M., Langlois, G.W., Morton, S.L., Sekula-Wood, E. and Benitez-Nelson,
C.R., 2010. Trophic transfer of the harmful algal toxin domoic acid as a cause of death in a minke
whale (Balaenoptera acutorostrata) stranding in southern California. Aquatic Mammals, 36(4),
pp.342-350.

Forney, K. A, J. Barlow, and J. V. Carretta. 1995. The abundance of cetaceans in California waters. Part
I1: Aerial surveys in winter and spring of 1991 and 1992. Fish. Bull. 93:15-26.

Forney, K.A. 2007. Preliminary estimates of cetacean abundance along the U.S. west coast and within
four National Marine Sanctuaries during 2005. U.S. Department of Commerce NOAA Technical
Memorandum, NOAA-TM-NMFS-SWFSC-406. 27p.

Goldbogen, J.A., Southall B.L.,.DeRuiter S.L., Calambokidis J., Friedlaender A.S..Hazen E.L., Falcone
E.A., Schorr G.S., Douglas A., Moretti D.J., Kyburg C., McKenna M.F., Tyack P.L. 2013. Blue

whales respond to simulated mid-frequency military sonar. Proc. R. Soc. B 280:20130657.

Heyning, J. E., and T. D. Lewis. 1990. Fisheries interactions involving baleen whales off southern
California. Rep. Int. Whal. Commn. 40:427-431.

Leatherwood, S., R. R. Reeves, W. F. Perrin, and W. E. Evans. 1982. Whales, dolphins, and porpoises of
the eastern North Pacific and adjacent Arctic waters: A guide to their identification. NOAA
Technical Rept. NMFS Circular 444. 245pp.

Tershy, B. R., D. Breese, and C. S. Strong. 1990. Abundance, seasonal distribution and population
composition of balaenopterid whales in the Canal de Ballenas, Gulf of California, Mexico. Rept.
Int. Whal. Commn., Special Issue 12:369-375.

123



Wade, P. R. and 'T. Gerrodette'. 1993: Estimates of cetacéan abuhdance and distribution in the eastern
tropical Pacific. Rept. Int. Whal. Commn. 43:477-493.

124



Revised 12/31/2015 7/5/2016

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 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. False killer whales
were encountered during two shipboard line-
transect surveys of the U.S. Exclusive Economic
Zone (EEZ) around the Hawaiian Islands in
2002 and 2010 (Figure 1; Barlow 2006,
Bradford et al. 2014) and focused studies near
the main and Northwestern Hawaiian Islands
indicate that false killer whales occur in near
shore waters throughout the Hawaiian
archipelago (Baird et al 2008, 2013). This
species also occurs in U.S. EEZ waters around
Palmyra and Johnston Atolls (e.g., Barlow et al.
2008, Bradford & Forney 2013) and American
Samoa (Johnston et al. 2008, Oleson 2009).
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. 2010; Martien et al. 2011,
2014). Martien et al. (2014) analyzed
mitochondrial DNA (mtDNA) control region
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Figure 1. False killer whale on-effort sighting locations during
standardized shipboard surveys of the Hawaiian Islands U.S.
EEZ (2002, gray diamond, Barlow 2006; 2010, black triangles,
Bradford et al. 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 dashed 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
killer whale stock area and part of the MHI insular false killer
whale stock area. Detail of stock boundaries shown in Figure 2.

sequences and genotypes from 16 nuclear DNA (nuDNA) microsatellite loci from 206 individuals from the MHI,
NWHI, and offshore waters of the CNP and ENP and showed highly significant differentiation between populations
confirming limited gene flow in both sexes. Their analysis using mtDNA reveals strong phylogeographic patterns
consistent with local evolution of haplotypes unique to false killer whales occurring nearshore within the Hawaiian
Archipelago and their assessment of nuDNA suggests that NWHI false killer whales are at least as differentiated
from MHI animals as they are from offshore animals. Photographic—identification and social network analyses of
individuals seen near the MHI indicate a tight social network with no connections to false killer whales seen near the
NWHI or in offshore waters, and assessment of satellite telemetry collected from 27 tagged MHI false killer whales
shows movements restricted to the MHI (Baird et al. 2010, 2012). 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,
Martien et al. 2011), where mating occurs primarily, though not exclusively within clusters (Martien et al. 2011).
Additional details on data and analyses supporting the separation of false killer whales in Hawaiian waters into three
separate stocks are summarized within Oleson et al. (2010, 2012).
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Figure 2. Sighting, biopsy sample, and telemetry record locations of false killer whale identified as being
part of the MHI insular (square symbols), NWHI (triangle symbols), or pelagic (circle symbols) stocks.
The MHI stock area is shown in light gray; the NWHI stock area is shown in dark gray; the pelagic stock
area includes the entire EEZ excluding the region delineated by the black line around each of the MHI
(reproduced from Bradford et al 2015). The MHI insular, pelagic, and NWHI stocks overlap around Kauai
and Niihau.

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 were determined to have Pacific pelagic haplotypes (Chivers et al. 2010). At the
broadest scale, significant differences in both mtDNA and nuDNA 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.

The stock range and boundaries of the three Hawaiian stocks of false killer whales were recently
reevaluated, given significant new information on the occurrence and movements of each stock and are reviewed in
detail in Bradford et al. (2015) and shown in Figure 2. The stocks have partially overlapping ranges. MHI insular
false killer whales have been satellite tracked as far as 115 km from the main Hawaiian Islands, while pelagic stock
animals have been tracked to within 11 km of the main Hawaiian Islands and throughout the NWHI. NWHI false
Killer whales have been seen as far as 93 km from the NWHI and near-shore around Kauai and Oahu (Baird et al.
2012, Bradford et al. 2015). Stock boundary descriptions are complex, but can be summarized as follows. The MHI
insular stock boundary is derived from a Minimum Convex Polygon (MCP) of a 72-km radius extending around the
main Hawaiian Islands, with the offshore extent of the radii connected on the leeward sides of Hawaii Island and
Niihau to encompass the offshore movements of MHI individuals within that region. The NWHI stock boundary is
defined by a 93-km radius around the NWHI, or the boundary of the Papahanaumokuakea Marine National
Monument, with this radial boundary extended to the southeast to encompass Kauai and Niihau. The NWHI
boundary is latitudinally expanded at the eastern end of the NWHI to encompass animal movements observed
outside of the 93-km radius (see Figure 2). The pelagic stock has no outer boundary. Throughout the MHI the
pelagic stock inner boundary is placed at 11 km from shore. There is no inner boundary within the NWHI. The
construction of these stock boundaries results in a number of stock overlap zones. The waters outside of 11km from
shore from Oahu to Hawaii Island out to the MHI insular stock boundary are an overlap zone between the MHI
insular and pelagic stocks. The entirety of the NWHI stock range, with the exception of the area within 11km around
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Kauai and Niihau is an overlap zone between NWHI and pelagic false killer whales. All three stocks overlap
between 11 km from shore around Kauai and Niihau out to the MHI insular stock boundary between Kauai and
Nihoa and to the NWHI stock boundary between Kauai and Oahu (see 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 is 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
comparisons (Chivers et al. 2010). NMFS will obtain and analyze additional samples for genetic studies of Hawaii
pelagic and Palmyra 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 : 1) the Main Hawaiian Islands insular stock, which includes animals inhabiting
waters within a modified 72km radius around the main Hawaiian Islands, 2) the Northwestern Hawaiian Islands
stock, which includes animals inhabiting waters within the 93-km radius of the Papahanaumokuakea Marine
National Monument and around Kauai, with a slight latitudinal expansion of this area at the eastern end of the
rangeand-te-the-east-around-Kauai, 3) the Hawaii pelagic stock, which includes false killer whales inhabiting waters
greater than 11 km 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 stocks are covered in separate reports.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
. - el

Fishery Information

Interactions with false killer whales, including depredation of catch of a variety of pelagic fishes, have been
identified in logbooks and NMFS observer records from Hawaii pelagic longline fishing trips (Nitta and Henderson
1993, Oleson et al. 2010, PIRO 2015). False killer whales have been observed feeding on mahi mahi, Coryphaena
hippurus, and yellowfin tuna, Thunnus albacares (Baird 2009), and they have been reported to take large fish from
the trolling lines of commercial and recreational fishermen (Shallenberger 1981). There are anecdotal reports of
marine mammal interactions in the commercial Hawaii shortline fishery which sets gear at Cross Seamount and
possibly around the main Hawaiian Islands. The commercial shortline fishery is licensed to sell their catch through
the State of 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). The commercial or recreational fishery or fisheries responsible for these injuries is unknown. 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 other fisheries because these fisheries are not
observed or monitored for protected species bycatch.

Because of high rates of false killer whale mortality and serious injury in Hawaii-based longline fisheries, a
Take Reduction 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 Hawaii-based longline fisheries. The Team submitted a draft
Take Reduction Plan (TRP) to NMFS (http://www.nmfs.noaa.gov/pr/pdfs/interactions/fkwtrp_draft.pdf), and NMFS
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published a final TRP based on the
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this report. Adjustments to bycatch ~ Figure 3. Locations of observed false killer whale takes (black symbols)
estimation methods are implemented ~ and possible takes (blackfish) of this species (open symbols) in the
for 2013 to account for changes in  Hawaii-based longline fisheries, 2009-2013. Takes occurring prior to
fishing gear and captain training the implementation of Take-Reduction Plan (20092010-2012)
intended to reduce the false Killer  regulations are shown as diamonds, and those since the TRP regulations
whale serious injury rate (see below,  (2013-2014) are shown as stars. Some take locations overlap. Solid gray
McCracken 2015). lines represent the U.S. EEZ; the dotted line is the MHI insular stock
There are two distinct area; the dashed line is the NWHI stock area; both MHI and NWHI
longline fisheries based in Hawaii: a  Stocks overlap with the pelagic stock. The gray shaded area represents
deep-set longline (DSLL) fishery that ~ the longline exclusion zone, implemented year-round since December
targets primarily tunas, and a 31, 2012, and Papahanaumokuakea Marine National Monument. Both
shallow-set longline fishery (SSLL)  areas are currently closed to longline fishing.
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 LLEZ around the main Hawaiian Islands. _Stock Assessment Reports
generally describe fishery interaction details for the most recent five years, and as such, only years 2010 2009
through 2014 2013 are described here. Years 2008 and 2009 are —is—also included in Table 1 to allow for
computation of a 5-yr annual bycatch estimate for the period prior to the implementation of the TRP. Between 2010
2009 and 2014 2013, three false killer whales were observed hooked or entangled in the SSLL fishery (100%
observer coverage) within the U.S. EEZ of the Hawaiian Islands, and 25 24 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 2016-2045). The severity of injuries resulting from interactions with
longline gear is determined 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). Of the three
animals taken in the SSLL fishery,—one—was—considered—serioushy—injured— two were ene—was considered not
seriously injured and one could not be determined based on the information provided by the observer. In the DSLL
fishery, 12 13 false killer whales were taken within the Hawaiian EEZ. Two of those takes occurred_in 2012 within
the pelagic-NWHI overlap zone north of Kauai-i-2042 before this area was closed to longline fishing. -and-bBoth
animals were considered to be seriously injured. Of the remaining 10 4% interactions within the Hawaiian EEZ, all
were within the range of the pelagic stock, with six and-eight-were—considered seriously injured, one was-not
considered seriously injured, and three twe could not be determined based on the information provided by the
observer. Outside of the Hawaii EEZ, ene-animal-was-dead,-ten eight were considered seriously injured, and three
two-were not-considered not seriously injured. Five additional unidentified “blackfish” (unidentified cetaceans
known to be either false killer whales or short-finned pilot whales) were also taken, one within the SSLL fishery and
four in the DSLL fishery. The single SSLL interaction occurred outside the Hawaiian EEZ and the animal was
considered seriously injured. Of the four DSLL interactions, two occurred inside the Hawaii EEZ, with both
considered seriously injured, and two occurred outside the Hawaii EEZ, with one considered seriously injured and
one considered not serlously |njured MM—H&BM%MM@%@%@N&H—EEL&M—Q&M
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Table 1. Summary of available information on incidental mortality and serious injury (MSI) of false killer whales
and unidentified blackfish (false killer whale or short-finned pilot whale) in commercial longline fisheries, by stock
and EEZ area, as applicable (McCracken 2016 2015). 5-yr mean annual takes are presented for 2008-2012, prior to
the implementation of the TRP, for 2013-2014 due to changes in fishing gear under the TRP intended to reduce
serious injury rate, and for 2010-2014, 2009-2043-ignoring any assuming-ne-sigaificant-change in mortality rate (see

Forney 2015). Information on all observed takes (T) and combined mortality & serious injury is included.
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 the relative density estimates for each stock within the overlap zones. Values
of ‘0" presented with no further precision are based on observation at 100% coverage and are not estimates.

Observed takes Estimated M&SI (CV)
FKW T/MSI
UB T/MSI Pelagic Stock
Percent Within Within
Data Observer Outside Hawaii Outside Hawaii MHI insular NWHI
Fishery Name | Year Type Coverage U.SEEZ EEZ U.SEEZ EEZ Stock Stock
0 313
2008 22% 0 3/3 0() 16.2 (0.4) 0.3 (0.4) 0.5 (1.1)
717 313
2009 21% 0 0 38.5 (0.2) 11.8 (0.9) 0.2 (0.8) 0.4 (1.3)
1/1 312
Hawaii-based | 2010 | Observer 21% 0 11 56(15) | 13.2(0.4) 0.4 (0.5) 0.2 (1.0)
deep-set data 0 3/23'
longline 2011 20% 1/0 11 2.2 (3.6) 12.2 (0.4) 0.1 (0.6) 0.3(1.2)
fishery
0 3/23*!
2012 20% 11 0 3.6 (2.3) 13.0 (0.4) 0.1 (3.9) 1.6 (1.3)
31 11
2013 20% 0 0 6.6 (0.9) 4.1(1.4) 0.0 (1.9) 0.0 ()
9/8 21"
2014 21% 0 0 35.8 (0.5) 8.4 (0.7) 0.0 (0.8) 0.0 (1.5)
Pre-TRP Mean Estimated Annual Take (CV) 2008-2012 10.0 (0.4) 13.3(0.2) 0.2 (0.4) 0.6 (0.8)
21.2 (0.5) 6.2 (0.7) 0.0 (0.7) 0.0(1.3)
Estimated Annual Take (CV) under TRP 2013-2014-6nly} 6.6(0-9) A41{14) 0.0(1.9) 0-{)
10.7 (0.4) 10.2 (0.2) 0.1 (0.6) 0.4(1.0)
Mean Estimated Annual Take (CV) 2010-2014 2009-2013 11.3(0:3) 10.940:3) 0.2(0.5) 0.5(0.9)
0 1/0
2008 100% 11 0 0.6 0.0 0 0.0
0 11
2009 100% 0 0 0 1.0 0 0.0
0 0
Hawaii-based 2010 Observer 100% 0 0 0 0 0 0
shallow-set data 0 10
longline 2011 100% 11 0 0.7 0.0 0 0
fishery
0 1/01"
2012 100% 0 0 0 0.3 0 0.0
0 0
2013 100% 0 0 0 0 0 0
0 1/0
2014 100% 0 0 0 0 0 0
Mean Annual Takes (100% coverage) 2008-2012 0.3 0.3 0 0.0
Mean Annual Take (CV) under TRP §2013-2014-6nky¢} 0 0 0 0
Mean Annual Takes (100% coverage) 2010-201420669-2613 0.1 0.10-27 0 0.0
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Pre-TRP Minimum total annual takes within U.S. EEZ (2008-2012) 13.6 (0.2) 0.2 (0.4) 0.6 (0.8)
6.2 (0.7) 0.0(0.7) 0.0(1.3)

Minimum total take under TRP within U.S. EEZ 2013-2014-erly} 4144 &0—6179) 0
10.3(0.2) 1 (0.6) 0.4(1.0)
Minimum total annual takes within U.S EEZ (2010-2014)2609-2613) 0:5(0.9)

* Two observed takes occurred within the NWHI-pelagic overlap zone and are therefore allocated for proratlon between NWHI and pelagic
stocks. Remaining estimated takes are prorated among stocks as described for each overlap zone.
" Injury status could not be determined based on information collected by the observer. Injury status is prorated (see text).

The injury status of estimated takes is prorated to serious versus non-serious using the historic rate of
serious injury within the observed takes. For the period 2008 to 2012, the rate of serious injury for false killer
whales was 93% (McCracken 2014). Because the implementation of weak hooks under the TRP was intended to
reduce the serious injury rate, FoHewing-the-implementation-of-theTRP- these historic averages were not used_for
2013-2014. The allocation of estimated serious versus non-serious injuries in 2013-2014 takes was based on the
proportion of serious versus non-serious injuries of observed takes in those years 2043 (McCracken 2016 2015). The
proration of serious injury status will be updated as additional data become available to better estimate serious
versus non-serious injury proportion under TRP measures.

Takes of false killer whales of unknown stock within the stock overlap zones must be prorated to MHI
insular, pelagic, or NWHI stocks. No genetic samples are available to establish stock identity for the two takes
inside the NWHI-pelagic overlap zone north of Kauai, but both 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. 2010). MHI insular and NWHI false
killer whales have been documented via telemetry to move far enough offshore to reach longline fishing areas
(Bradford et al. 2015), and animals from the 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). Annual bycatch
estimates are prorated to stock using the following process. Takes of unidentified blackfish are prorated to false
killer whale and short-finned pilot whale 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 relative to a number of other models with similar output (McCracken 2010). Following proration of
unidentified blackfish takes to species, Hawaii EEZ and high-seas estimates of false killer whale take are calculated
by summing the annual false killer whale take and the annual blackfish take prorated as false killer whale within
each region (McCracken 2016 2045). For the deep-set fishery within the Hawaii EEZ, annual takes are apportioned
to each stock overlap zone and the pelagic-only stock area based on relative annual fishing effort in each zone. The
total annual EEZ bycatch estimate is multiplied by the proportion of total fishing effort (by set) within each zone to
estimate the bycatch within that zone. Because the shallow-set longline fishery is fully observed, takes are assigned
to the zone in which they were observed and there is no further apportionment based on fishing effort. For each
longline fishery, the zonal bycatch estimates are then multiplied by the relative density of each stock in the
respective zone to prorate bycatch to stock. For the deep-set fishery, if bycatch was observed within a specific
overlap zone, the observed takes were assigned to that zone and the remaining estimated bycatch was assigned
among zones and stocks according to the described process. Following proration by fishing effort and stock density
within each zone, stock-specific bycatch estimates are summed across zones to yield the total stock-specific annual
bycatch by fishery. Uncertainty in stock-specific bycatch estimates combines variances of total annual false killer
whale bycatch and the fractional variance of false killer whale density according to which stock is being estimated.
Enumeration of fishing effort within stock overlap zones is assumed to be known without error.

Based on this approach, estimates of annual mortality and serious injury of false killer whales, by stock and
EEZ area, are shown in Table 1. Three mortality and serious injury estimates are provided (Table 1): a A 5-yr
average mortality-and-serious—injury-estimate-isprovided for the period prior to TRP-implementation years-(2008-
2012) ai—smgle—yeapesnma{e—es—pmwded—fe% average for the perlod following TRP implementation-given
ons-that-occurred-with-the-implemen RP (2013-2014), and a 5-yr average

ls—pmwded for the most recent 5 years —fer—year:s—ZOOQ—Q-O-:LS-assumlng no S|gn|f|cant change in mortality rate within
the fishery (2010-2014)-(Fable-1). The bycatch rate (per 1000 sets) and of the proportion of non-serious injuries

prior to and following TRP implementation were examined as part of the FKW TRT monitoring strategy. Various
analyses suggest no statistically-significant difference in overall take rate or the proportion of non-serious injuries
since TRP implementation, though the proportion of non-serious injuries would need to increase to 40-50% to be
detectable within 2 years (Forney 2015).

Proration of false killer whale takes within the overlap zones and of unidentified blackfish takes introduces
unquantified 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,
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tissue samples), these proration approaches are needed ensure that potential impacts to all stocks are assessed in the
overlap zones.

MAIN HAWAIIAN ISLANDS INSULAR STOCK
POPULATION SIZE

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 (PVA). These
estimates were based on open population models, for the two time periods. The 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. 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 populatlon S|ze for the MHI insular stock |s the smaIIer
estimate of 151 animals. Hewex 3 , vely

2010).Half the data used in the derivation of this population estimate are more than 8 years old and are now

considered outdated under NMFS Guidelines for Assessing Marine Mammal Stocks (NMFS 2005).

Minimum Population Estimate

The minimum population estimate for the MHI insular stock of false killer whales is the number of
distinctive individuals identified during 2011 to 2014 photo-identification studies, or 92 false killer whales (Baird et
al. 2015). A portlon of the data used |n 2006-2009 Reeent—mark recapture estimates (Oleson et al. 2010) of
abundance a A A atchesare considered outdated,
and therefore are not smtable for derlvmg a minimum abundance estlmate

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).

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 (92) 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 0.18 false killer whales per year, or
approximately one animal every 5.5 years.

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
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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 fishermen 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. For the 5-yr period prior to the implementation of the TRP, the average
estimated mortality and serious injury to MHI insular stock false killer whales (0.21 animals per year) exceeded the
PBR (0.18 animals per year). For years 2013-2014, the estimate of mortality and serious injury (0) is below the PBR
(0.18), and ignoring any even-if-ne-change in mortality rates is assumed under the TRP, the mortality and serious
injury to MHI insular false killer whales for the most recent 5-yr period, 2010-2014 2009-2043 (0.1-8:15) is less
than PBR (0.18). The total fishery mortality and serious injury for the MHI insular stock of false killer whales
cannot be considered to be insignificant and approaching zero, as it is greater than 10% of PBR. Following
implementation of the TRP a significant portion of the recognized stock range is inside of the expanded year-round
LLEZ around the MHI, providing significant protection for this stock from longline fishing. Prior to that time, a
seasonal contraction to the LLEZ potentially exposed a significant portion of the offshore range of the stock to
longline fishing. Additional monitoring of bycatch rates for this stock will be required before assessing whether the
expansion of the LLEZ and other take-reduction measures have reduced fishery takes below PBR. Effects of other
threats have yet to be assessed, e.g., nearshore hook and line fishing and environmental contamination. There is
significant geographic overlap between various nearshore fisheries and evidence of interactions with hook-and-line
gear (e.g. Baird et al. 2015), such that these fisheries may pose a threat to the stock. Recent research has indicated
that concentrations of polychlorinated biphenyls (PCBs) exceeded proposed threshold levels for health effects in
84% of sampled MHI insular false killer whales (Foltz et al. 2014).

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 1,540
(CV=0.66) false killer whales outside of 11 km of the main Hawaiian Islands (Bradford et al. 2014, 2015). Bradford
et al. (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 increase in sightings close to the
trackline, these behavioral data suggest vessel attraction is likely occurring and may be significant. Although
Bradford et al. (2014, 2015) employed a half-normal model to minimize the effect of vessel attraction, the
abundance estimate may still 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 and
visual data (Bradford et al. 2014), 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 (C\VV=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 11 km from the main
Hawaiian Islands (Bradford et al. 2014, 2015) or 928 false killer whales. The minimum abundance estimate has not

been corrected for vessel attraction and may be an-ever-estimate-of- minimum-pepulation-size-positively-biased.

Current Population Trend

No data are available on current population trend. It is incorrect to_conclude that-interpret the increase in
the abundance estimate from 2002 to 2010 represents an as-am-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 (Bradford et al. 2014), 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
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function for the 2002 and 2010 estimates relied on shared data, such that the resulting abundance estimates are not
statistically independent estimates-and cannot be compared in standard statistical tests. 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 (928) 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 9.3 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. Concentrations of -polychlorinated biphenyls (PCBs) exceeded
proposed threshold levels for health effects in 84% of sampled MHI insular false killer whales (Foltz et al. 2014),
and elevated concentrations are also expected in pelagic false killer whales given the amplification of these
contaminants through the food chain and likely similarity in false killer whale diet across the region. 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. For the 5-yr period prior to
the implementation of the TRP, the average rate of mortality and serious injury to pelagic stock false killer whales
within the Hawaiian Islands EEZ (13.6 animals per year) exceeded the PBR (9.3 animals per year). In most cases,
the NMFS Guidelines for Assessing Marine Mammal Stocks (NMFS 2005) suggest pooling estimates of mortality
and serious injury across 5 years to reduce the effects of sampling variation. If there have been significant changes
in fishery operation that are expected to affect take rates, such as the 2013 implementation of the TRP, the

guidelines recommend using only the years srnce regulatlons were |mplemented Hewever—reeent—studws—é@arretta

aswth#alse@tem%ale&m%hﬂdawambaseﬁenghneaﬂshenesrmmq onlv bvcatch mformatron from 2013-2014,
the Altheugh-the—estimated mortality and serious injury of false killer whales within the HI EEZ during—2013

(6.24-1) is below the PBR (9.3). However, further consideration of available data and analyses conducted as part of
the FKW TRP monitoring strategy suggest the false Killer whale take rate has not declined and that the proportion of

non- serious |n|unes has not srqnlflcantlv decreased (Forney 2015) —thrsestrmateqswrthmtherangeef—past—pre—lRP

result—ef—the—'l’-R—P— Indeed in 2014 the total number of false klller Whales taken in the deep- set flsherv (55) is the

hlqhest recorded since 2003 and the total estlmated mortalltv and senous |n|urv of—namber—ef false killer whales (44)
3 A Vera 3 3 ded is the second

aHemag—heeked—ammats—te—treethemsetves—The brobortlon of non-serious |n|ur|es is Iower in 2013 2014 than the

aggregate of all prior years; however, similar 2-year average non-serious injury rates have been observed previously.
Further, recent studies (Carretta and Moore 2014) have arqued that estimates from a single year of data can be
biased when take events are rare, as are takes of false killer whales in the Hawaii-based longline fisheries, and that

several years of data mav need to be pooled to reduce error. Hewever—even—n‘—the—seneu&m}ury—ratewere—halved

ava#able—fer—thts—ﬁsher—y—For these reasons, the strateglc status for thls stock has been evaluated relatlve to the most
recent 5 years of estimated mortality and serious injury. The total 5-year mortality and serious injury for 2010-2014
2009-2013-(10.3-2%2) exceeds PBR (9.3), and this stock is considered a “strategic stock” under the MMPA.
Additional monitoring of bycatch rates for this stock will be required before assessing whether TRP measures have
reduced fishery takes below PBR. 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.
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NORTHWESTERN HAWAIIAN ISLANDS STOCK
POPULATION SIZE

A 2010 line transect survey that included the waters surrounding the Northwestern Hawaiian Islands
produced an estimate of -617 (CV = 1.11) false killer whales attributed to the Northwestern Hawaiian Islands stock
(Bradford et al. 2014, 2015). This is the best available abundance estimate for false killer whales within the
Northwestern Hawaiian Islands. Bradford et al. (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 increase in sightings close to the trackline, these behavioral data suggest vessel attraction is likely
occurring and may be significant. Bradford et al. (2014, 2015) 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 and visual data (Bradford et al. 2014) 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.
2015) or 290 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.

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 (290) times one half the default maximum net growth rate
for cetaceans (%2 of 4%) times a recovery factor of 0.40 (for a stock of unknown status, with a Hawaiian Islands EEZ
mortality and serious injury rate CV > 0.8; Wade and Angliss 1997), resulting in a PBR of 2.3 false killer whales per
year.

STATUS OF STOCK

The status of false killer whales in Northwestern Hawaiian Islands waters relative to OSP is unknown, and
there are insufficient data to evaluate trends in abundance. Concentrations of polychlorinated biphenyls (PCBs)
exceeded proposed threshold levels for health effects in 84% of sampled MHI insular false killer whales (Foltz et al
2014), and elevated concentrations are also expected in NWHI false killer whales given the amplification of these
contaminants through the food chain and likely similarity in false killer whale diet across the region. 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 rate of mortality and serious injury to NWHI false killer whales, (0.6 for 2008-2012, 8-% 0 for 2013-
2014, 85 0.4 for 2010-20142009-2013) is less than the PBR (2.3 animals per year), but is not approaching zero
mortality and serious injury rate because it exceeds 10% of PBR (NMFS 2004). A significant portion of the
recognized stock range is within the Marine National Monument and the expanded LLEZ, such that this stock is
likely not exposed to high levels of fishing effort because commercial and recreational fishing is prohibited within
Monument waters and longlines are excluded from the majority of the stock range. Additional monitoring of
bycatch rates for this stock will be required before assessing whether TRP measures have reduced fishery takes to
below 10% of PBR.
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Appendix 3. Pacific reports revised in 2016 are highlighted. S=strategic stock, N=non-strategic stock. unk=unknown, undet=undetermined, n/a=not applicable.

Total Annual

Annual Fishery
Mortality Mortality SAR
+ Serious + Serious Strategic Last

Species (Stock Area) N est CVNest Nmin Rmax Fr PBR Injury Injury Status Recent Abundance Surveys Revised
California sealion (U.S.) 296,750 n/a_ 153,337 012 1 9,200 389 331 N 2007 2008 2011 2014
Harbor seal (California) 30,968 n/a_ 27,348 012 1 1,641 43 30 N 2004 2009 2012 2014
Harbor seal (Oregon/Washington Coast) unk unk unk 012 1 undet 10.6 7.4 N 1999 2013
Harbor seal (Washington Northern Inland Waters) unk unk unk 012 1 undet 9.8 2.8 N 1999 2013
Harbor seal (Southern Puget Sound) unk unk unk 012 1 undet 3.4 1 N 1999 2013
Harbor seal (Hood Canal) unk unk unk 012 1 undet 0.2 0.2 N 1999 2013
Northern Elephant Seal (California Breedin 179,000 n/a_ 81,368 012 1 4,882 8.8 4 N 2002 2005 2010 2014
o5 S

Harbor porpoise (Morro Bay) 2,917 0.41 2,102 0.04 0.5 21 0.6 20.6 N 2002 2007 2012 2013
Harbor porpoise (Monterey Bay) 3,715 0.51 2,480 0.04 05 25 0 0 N 2002 2007 2011 2013
Harbor porpoise (San Francisco - Russian River) 9,886 0.51 6,625 0.04 05 66 0 0 N 2002 2007 2011 2013
Harbor porpoise (Northern CA/Southern OR) 35,769 0.52 23,749 0.04 1 475 20.6 20.6 N 2002 2007 2011 2013
Harbor porpoise (Northern OR/Washington Coast 21,487 15,123 0.04 05 151 23.0 23.0 N 2002 2010 2011 2013
nfa nfa 004 04 nfa 222 22.6 N 1996 2002 2003 2011

32,106 004 04 257 204 20.4 N 2001 2005 2008 2010

21,406 004 04 171 178 118 N 2001 2005 2008 2013

4913 004 04 39 16 16 N 2001 2005 2008 2010

290 004 05 24 0.2 0.2 N 2000 2004 2005 2008

684 004 064 55 22.0 22.0 N 2001 2005 2008 2013

8231 604 065 82 [} 4} N 2001 2005 2008 2010
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Appendix 3. Pacific reports revised in 2016 are highlighted. S=strategic stock, N=non-strategic stock. unk=unknown, undet=undetermined, n/a=not applicable.

Total Annual

Annual Fishery
Mortality Mortality SAR
+ Serious + Serious Strategic Last

N est CV N est PBR Injury Injury Status Recent Abundance Surveys Revised

021 ; g 3;440 64 64 N 200% 2005 2008 2010

Killer whale (Eastern N Pacific Offshore

Baird’s beaked whale (California/Oregon/Washington) 847 0.81 466 0.04 05 4.7 0 0 N 2001 2005 2008 2013
Mesoplodont beaked whales (California/Oregon/Washington) 694 0.65 389 0.04 05 3.9 0 0 S 2001 2005 2008 2013
Cuvier’s beaked whale (California/Oregon/Washington . 0 0 S

0 o N

Sperm whale (California/Oregon/Washington) 2,106 0.58 1,332 0.04 0.1 2.7 1.7 1.7 2001 2005 2008 2014

Gray whale (Eastern N Pacific) 20,990 0.05 20,125 0.062 1.0 624 132 4.25 2009 2010 2011 2014

Gray whale (Western N Pacific

» | |2 |»

Blue whale (Eastern N Pacific

Bryde’s whale (Eastern Tropical Pacific) unk unk unk 0.04 0.5 undet unk unk N n/a n/a n/a__ 2015
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Appendix 3. Pacific reports revised in 2016 are highlighted. S=strategic stock, N=non-strategic stock. unk=unknown, undet=undetermined, n/a=not applicable.

Total Annual
Annual Fishery

Mortality  Mortality SAR
+ Serious + Serious Strategic Last

Species (Stock Area) Nest CVNest Nmin Rmax Fr PBR Injury Injury Status Recent Abundance Surveys Revised
Rough-toothed dolphin (Hawaii) 6,288 0.39 4,581 0.04 05 46 unk unk N 2002 2010 2013
Rough-toothed dolphin (American Samoa) unk unk unk 0.04 0.5 undet unk unk unk n/a n/a n/a 2010
Risso’s dolphin (Hawaii) 7,256 0.41 5,207 0.04 0.5 42 0.6 0.6 N 2002 2010 2013
Common Bottlenose dolphin (Hawaii Pelagic) 5,950 0.59 3,755 0.04 05 38 0.2 0.2 N 2002 2010 2013
Common Bottlenose dolphin (Kaua'i and Ni‘ihau) 184 0.11 168 0.04 05 1.7 unk unk N 2003 2004 2005 2013
Common Bottlenose dolphin (O'ahu) 743 0.54 485 0.04 05 4.9 unk unk N 2002 2003 2006 2013
Common Bottlenose dolphin (4 Islands Region) 191 0.24 156 0.04 05 1.6 unk unk N 2002 2003 2006 2013
Common Bottlenose dolphin (Hawaiian Island) 128 0.13 115 0.04 05 1.1 unk unk N 2002 2003 2006 2013
Pantropical Spotted dolphin (Hawaii Pelagic) 15,917 0.40 11,508 0.04 05 1150 0 0 N 2002 2010 2013
Pantropical Spotted dolphin (O'ahu) unk unk unk 0.04 0.5 undet unk unk N n/a 2013
Pantropical Spotted dolphin (4 Islands Region) unk unk unk 0.04 0.5 undet unk unk N n/a 2013
Pantropical Spotted dolphin (Hawaii Island) unk unk unk 0.04 0.5 undet unk unk N n/a 2013
Spinner dolphin (Hawaii Pelagic) unk unk unk 0.04 0.5 undet 0 0 N 2002 2010 2013
Spinner dolphin (Hawaii Island) 631 0.04 585 0.04 05 5.9 unk unk N 1994 2003 2011 2013
Spinner dolphin (O'ahu / 4 Islands) 355 0.09 329 0.04 05 3.3 unk unk N 1993 1998 2007 2013
Spinner dolphin (Kaua'i / Ni'ihau) 601 0 509 0.04 0.5 5.1 unk unk N 1995 1998 2005 2013
Spinner dolphin (Kure / Midway) unk unk unk 0.04 0.5 undet unk unk N 1998 2010 2013
Spinner dolphin (Pearl and Hermes Reef) unk unk unk 0.04 0.5 undet unk unk N n/a 2013
Spinner dolphin (American Samoa) unk unk unk 0.04 0.5 undet unk unk unk n/a 2010
Striped dolphin (Hawaii Pelagic) 20,650 0.36 15,391 0.04 0.5 154 unk unk N 2002 2010 2013
Fraser’s dolphin (Hawaii) 16,992 0.66 10,241 0.04 0.5 102 0 0 N 2002 2010 2010
Melon-headed whale (Hawaiian Islands) 5,794 0.20 4,904 0.04 05 49 0 0 N 2002 2010 2013
Melon-headed whale (Kohala Resident) 447 0.12 404 0.04 05 4.0 0 0 N 2009 2013
Pygmy killer whale (Hawaii) 3,433 0.52 2,274 0.04 0.5 23.0 0 0 N 2002 2010 2013
False killer whale (NW Hawaiian Islands) 617 e 290 004 04 23 o5 o5 N 2016 2015
617 1.11 290 0.04 04 2.3 0.4 0.4 N 2010 2016
False killer whale (Hawaii Pelagic) 1540 0-66 928 004 04 93 H2 2 S 2002 2016 2015
1,540 0.66 928 0.04 04 9.3 10.3 10.3 S 2002 2010 2016
False killer whale (Palmyra Atoll) 1,329 0.65 806 0.04 04 6.4 0.3 0.3 N 2005 2013
False killer whale (Main Hawaiian Islands Insular) 151 0:20 92 004 061 648 021 021 S 2012 2013 2014 2015
151 0.20 92 0.04 0.1 0.18 0.1 0.1 S 2012 2013 2014 2016
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Appendix 3. Pacific reports revised in 2016 are highlighted. S=strategic stock, N=non-strategic stock. unk=unknown, undet=undetermined, n/a=not applicable.

Total Annual

Annual Fishery

Mortality Mortality SAR

+ Serious + Serious Strategic Last
Species (Stock Area) Nest CVNest Nmin Rmax Fr PBR Injury Injury Status Recent Abundance Surveys Revised
False killer whale (American Samoa) unk unk unk 0.04 0.5 undet unk unk unk n/a n/a n/a 2010
Killer whale (Hawaii) 101 1.00 50 0.04 0.5 1.0 0 0 N 2002 2010 2013
Pilot whale, short-finned (Hawaii) 12,422 0.43 8,782 0.04 04 70 0.1 0.1 N 2002 2010 2013
Blainville’'s beaked whale (Hawaii Pelagic) 2,338 1.13 1,088 0.04 05 11.0 0 0 N 2002 2010 2013
Longman's Beaked Whale (Hawaii) 4,571 0.65 2,773 0.04 0.5 28.0 0 0 N 2002 2010 2013
Cuvier’'s beaked whale (Hawaii Pelagic) 1,941 1,142 0.04 05 11.4 0 0 N 2002 2010 2013
Pygmy sperm whale (Hawaii) unk unk unk 0.04 0.5 undet 0 0 N 2002 2010 2013
Dwarf sperm whale (Hawaii) unk unk unk 0.04 0.5 undet 0 0 N 2002 2010 2013
Sperm whale (Hawaii) 3,354 0.34 2,539 0.04 0.1 10.2 0.7 0.7 S 2002 2010 2013
Blue whale (Central N Pacific) 81 1.14 38 0.04 0.1 0.1 0 0 S 2002 2010 2013
Fin whale (Hawaii) 58 1.12 27 0.04 0.1 0.1 0 0 S 2002 2010 2013
Bryde's whale (Hawaii) 798 0.28 633 0.04 0.5 6.3 0 0 N 2002 2010 2013
Sei whale (Hawaii) 178 0.90 93 0.04 0.1 0.2 0.2 0.2 S 2002 2010 2013
Minke whale (Hawaii) unk unk unk 0.04 0.5 undet 0 0 N 2002 2010 2013
Humpback whale (American Samoa) unk unk 150 0.106 0.1 0.4 0 0 S 2006 2007 2008 2009
Sea Otter (Southern) 2,826 n/a 2,723 0.06 0.1 8 >0.8 >0.8 S 2006 2007 2008 2008
Sea Otter (Washington) n/a n/a 1,125 02 0.1 11 >0.2 >0.2 N 2006 2007 2008 2008
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