DRAFT U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENTS: 2020

James V. Carrettal, Karin. A. Forney?, Erin M. Oleson?, David W. Weller!, Aimee R. Lang?, Jason
Bakerz, Marcia M. Muto#, Brad Hanson?®, Anthony J. Orr4, Harriet Huber4, Mark S. Lowryl, Jay
Barlow?, Jeffrey E. Moorel, Deanna LynchS, Lilian Carswell?, and Robert L. Brownell Jr.8

NOAA-TM-NMFS-SWFSC-XXX
U. S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Southwest Fisheries Science Center

1 - NOAA Fisheries, Southwest Fisheries Science Center, 8901 La Jolla Shores Drive, La Jolla, CA 92037.

2 - NOAA Fisheries, Pacific Islands Fisheries Science Center, 1845 Wasp Blvd., Building 176, Honolulu, HI 96818.

3 - NOAA Fisheries, Southwest Fisheries Science Center, 110 Shaffer Road, Santa Cruz, CA 95060.

4 - NOAA Fisheries, National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115.

5 - NOAA Fisheries, Northwest Fisheries Science Center, 2725 Montlake Boulevard East, Seattle WA 98112.

6 - U.S. Fish and Wildlife Service, Western Washington Fish and Wildlife Office, 510 Desmond Drive SE, Suite 102, Lacey, WA 98503.
7 - U.S. Fish and Wildlife Service, 2493 Portola Road, Suite B, VVentura, California, 93003

8 - NOAA Fisheries, Southwest Fisheries Science Center, 34500 Highway 1, Monterey, Ca 93940.

9 — Ocean Associates Inc., under contract to Southwest Fisheries Science Center, 8901 La Jolla Shores Drive, La Jolla, CA 92037.



Stock assessment reports and appendices revised in 2020 are Righlighted; all others can be found at the NOAA
marine mammal stock assessment homepage.

PINNIPEDS

CALIFORNIA SEA LION (Zalophus californianus californianus): U.S. STOCK........ccccccoviiviviiiicie e X
HARBOR SEAL (Phoca vitulina richardii): California StOCK ...........cccoviviiiieieiiice s X
HARBOR SEAL (Phoca vitulina richardii): Oregon & Washington Coast STOCK ...........ccccoviviireiininnienc s X
HARBOR SEAL (Phoca vitulina richardii): Washington Inland Waters Stocks (Hood Canal, Southern Puget
Sound, and Northern Washington Inland WELEIS) .........ccceieiiiieiieieice s ettt X
NORTHERN ELEPHANT SEAL (Mirounga angustirostris): California Breeding StOCK...........ccccovereiincieienicnniens X
GUADALUPE FUR SEAL (Arctocephalus tOWNSENT) ........cviviriiiiiiriiiiiinieesieniesi e X
NORTHERN FUR SEAL (Callorhinus ursinus): California STOCK ..........c..ccceiviiiieiiiiieiiiiieiese e seeresie e X

CETACEANS - U.S. WEST COAST

HARBOR PORPOISE (Phocoena phocoena vomerina): Morro Bay StOCK ........ccccevvereiieiiiiniieee e X
HARBOR PORPOISE (Phocoena phocoena vomerina): Monterey Bay StOCK.........c.covviiriiiiiiiiniinic e X
HARBOR PORPOISE (Phocoena phocoena vomerina): San Francisco-Russian River StocK..........cccoceeviiiiiinnins X
HARBOR PORPOISE (Phocoena phocoena vomerina): Northern California/Southern Oregon Stock.............ccce..... X
HARBOR PORPOISE (Phocoena phocoena vomerina): Northern Oregon/Washington Coast Stock.............c.ccce.e.. X
HARBOR PORPOISE (Phocoena phocoena vomerina): Washington Inland Waters Stock ...........cc.ccoeevveneiincnnnens X
DALL'S PORPOISE (Phocoenoides dalli dalli): California/Oregon/Washington StocK.............cccccvvereiincneiencninnnns X
PACIFIC WHITE-SIDED DOLPHIN (Lagenorhynchus obliquidens):

California/Oregon/Washington, Northern and SOUhern STOCKS ..........ccveriieierinieneicesee e X
RISSO'S DOLPHIN (Grampus griseus): California/Oregon/Washington StOCK ...........ccccvivrieiinierieienenieienesee s X
COMMON BOTTLENOSE DOLPHIN (Tursiops truncatus): California Coastal StocK ...........cccvevrvvivrviiicnnnnnn. X
COMMON BOTTLENOSE DOLPHIN (Tursiops truncatus):

California/Oregon/Washington OFfSROIE STOCK .........ccoeiiiiiiiiiiiieee e X
STRIPED DOLPHIN (Stenella coeruleoalba): California/Oregon/Washington Stock...........ccccevevevevivivnvsiesieenenn, X
SHORT-BEAKED COMMON DOLPHIN (Delphinus delphis delphis): California/Oregon/Washington Stock ....... X
LONG-BEAKED COMMON DOLPHIN (Delphinus capensis capensis): California Stock...........ccccccovenviiiennnnen. X
NORTHERN RIGHT-WHALE DOLPHIN (Lissodelphis borealis): California/Oregon/Washington ........................ X
KILLER WHALE (Orcinus orca): Eastern North Pacific OffsShore StOCK ..........cccuoiveiereiiiiiiiiiiiceeese s X
SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus): California/Oregon/Washington ...................... X
BAIRD'S BEAKED WHALE (Berardius bairdii): California/Oregon/Washington Stock ...........ccccoeevviiiiiniiinnnnnns X
MESOPLODONT BEAKED WHALES (Mesoplodon spp.): California/Oregon/Washington Stocks...........c..ccevn... X
CUVIER'S BEAKED WHALE (Ziphius cavirostris): California/Oregon/Washington Stock.............ccccvvevieveiverienenn. X
PYGMY SPERM WHALE (Kogia breviceps): California/Oregon/Washington StocK ............cccccevevivviviivnienineiiennenns X
DWARF SPERM WHALE (Kogia sima): California/Oregon/Washington StocK............cccceoviniiiiiiniincieieis X
SPERM WHALE (Physeter macrocephalus): California/Oregon/Washington Stock ..............ccccoveovvvecrnccnnncnnnn. X
HUMPBACK WHALE (Megaptera novaeangliae): California/Oregon/Washington StockK ............ccccovvvneneiincnninns X
BLUE WHALE (Balaenoptera musculus musculus): Eastern North Pacific StOCK .............ccocecvviiciiiciciiiiiciics X
SEI WHALE (Balaenoptera borealis borealis): Eastern North Pacific StOCK ..........ccccovviviviriiiiiiiiiescescsees X
MINKE WHALE (Balaenoptera acutorostrata scammoni): California/Oregon/Washington ............cccceeeevvensienencnn, X
BRYDE’S WHALE (Balaenoptera edeni): Eastern Tropical PaCifiC ........cc.ccoovvveioiiniiie i X

CETACEANS - HAWAII & WESTERN PACIFIC

ROUGH-TOOTHED DOLPHIN (Steno bredanensis): American Samoa StOCK ............ccuereineieieneneieseneeseneeiens X


https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-stock-assessments

SPINNER DOLPHIN (Stenella longirostris longirostris): Hawaii Pelagic, Hawaii Island, Oahu / 4 Islands, Kauai /
Niihau, Kure / Midway, and Pearl and Hermes REET STOCKS .......c.coviiiiirieii i X
SPINNER DOLPHIN (Stenella longirostris longirostris): American Samoa Stock

FALSE KILLER WHALE (Pseudorca crassidens): Palmyra Atoll STOCK ..........coviviiiiiiiiieiie e
FALSE KILLER WHALE (Pseudorca crassidens): American Samoa STOCK ............coveveivurevrereiieeiereiieeseeesreeeseeens

BLUE WHALE (Balaenoptera musculus musculus): Central North Pacific Stock .

SE|I WHALE (Balaenoptera borealis borealis): Hawaii STOCK.........cc..ccvvvieiiiiieieiiicie et eves s svee e

HUMPBACK WHALE (Megaptera novaeangliae): American Samoa StOCK ..........coevvrervrieiieereneneseseseseeaeseenes X

APPENDICES

APPENDIX 1: Description of U.S. COMMEICIAl FISNEIIES .......oeiiveiiiiiieie ettt eete ettt ett e rtae e e s etbe e e seree s e sneeas X




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 2020
Draft Pacific marine mammal stock assessments include revised reports for 28 Pacific marine mammal stocks under
NMEFS jurisdiction, including 7 “strategic” stocks: Hawaiian monk seal, Southern Resident killer whale, Western
North Pacific gray whale, California/Oregon/Washington fin whale, Main Hawaiian Islands Insular false killer whale,
Hawaii sperm whale, and Hawaii fin whale. New abundance estimates are available for 21 stocks: Hawaiian monk
seal, Southern Resident killer whale, Hawaii rough-toothed dolphin, Hawaii Risso’s dolphin, Hawaii pelagic common
bottlenose dolphin, Hawaii pelagic pantropical spotted dolphin, Hawaii striped dolphin, Hawaii Fraser’s dolphin,
Hawaiian Islands melon-headed whale, Hawaii pygmy killer whale, Northwestern Hawaiian Islands false killer whale,
Hawaii pelagic false killer whale, Hawaii killer whale, Hawaii short-finned pilot whale, Hawaii Blainville’s beaked
whale, Hawaii Longman’s beaked whale, Hawaii Cuvier’s Beaked Whale, Hawaii pygmy sperm whale, Hawaii sperm
whale, Hawaii fin whale, Hawaii Bryde’s whale, and Hawaii minke whale. Two stocks no longer have current
estimates of abundance or estimated Potential Biological Removal levels due to outdated survey data (Kohala Resident
melon-headed whale) or a lack of sightings on recent systematic surveys (Hawaii pelagic common bottlenose dolphin).
New information on human-caused sources of mortality and serious injury is included for those stocks where new data
are available or resulted in a significant change compared with previously-documented levels of anthropogenic
mortality and injury. Information on sea otters, manatees, walrus, and polar bears are published separately by the US
Fish and Wildlife Service.

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 NOAA (2016). The authors solicit any new information or comments which would
improve future stock assessment reports. Draft versions of the 2020 stock assessment reports were reviewed by the
Pacific Scientific Review Group (PSRG) at the March 2020 online meeting. These Stock Assessment Reports
summarize information from a wide range of original data sources and an extensive bibliography of published sources
are provided 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.

References:

NOAA. 2016. Guidelines for Preparing Stock Assessment Reports Pursuant to the 1994 amendments to the MMPA.
https://www.fisheries.noaa.gov/national/marine-mammal-protection/quidelines-assessing-marine-mammal-stocks
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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 population size is 4:35% 1,437 (95% confidence interval 4,294 1,367-1442
1,549; CV =0.03), (Table 1, Johanos 2048a 2019a,b,c). In 2016, new approaches were developed to estimate Hawaiian
monk seal abundance, both range-wide and at individual subpopulations (Baker et al. 2016, Harting et al. 2017). In
brief, methods for abundance estimation vary by site and year depending on the type and quantity of data available.
Total enumeration is the favored method, but requires sufficient field presence to convincingly identify all the seals
present, which is typically not achieved at most sites (Baker et al. 2006). When total enumeration is not possible,
capture-recapture estimates (using Program CAPTURE) are conducted (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), total non-pup abundance is estimated using pre-existing
information on the relationship between proportion of the population identified and field effort hours expended
(referred to as discovery curve analysis). At rarely visited sites (Necker, Nihoa, Niihau and Lehua Islands) where data
are insufficient to use any of the above methods, beach counts are corrected for the proportion of seals at sea. In the
MHI other than Niihau and Lehua Islands, abundance is estimated as the minimum tally of all individuals identified
by an established sighting network during the calendar year. At all sites, pups are tallied. Finally, site-specific
abundance estimates and their uncertainty are combined using Monte Carlo methods to obtain a range-wide abundance
estimate distribution. All the above methods are described or referenced in Baker et al. (2016) and Harting et al.
(2017). Note that because some of the abundance estimation methods utilize empirical distributions which are updated
as new data accrue, previous years’ estimates can change slightly when recalculated using these updated distributions.

In 20472018, total enumeration was achieved enly-at Laysan and Lisianski Islands, and Kure Atoll, and a
capture-recapture estimate was obtained for Pearl-and-Hermes-ReefMidway Atoll. At French Frigate Shoalstaysan
+stand—|:t5|anskl—tsland—and—M+dway—AteH and Pearl and Hermes Reef abundance estlmates were obtalned usmg

discovery curve analy5|s. A

Fespeetwely (Table 1). Counts at Necker and Nlhoa Islands are conducted from Zero to a few tlmes per year. 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,
excludlng counts occurnng early in the pupplng season When most have yet to be born. —M—Z@%?—ne—eeunt—was

In the MHI, NMFS collects information on seal sightings reported throughout 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 US Navy. Total MHI monk seal abundance is estimated by adding the number of individually
identifiable seals documented during a calendar yearin-20%7 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., 2017) found that MHI monk seals (N=23) spent a greater proportion of time ashore than Harting et al. (2017)
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 individual seals already counted at other MHI) divided by the mean proportion of time hauled




out in the MHI (Wilson et al., 2017). The total pups observed at Ni’ihau and Lehua Islands were added to obtain the
total (Table 1).

Table 1. Total and minimum estimated abundance (Nmin) of Hawaiian monk seals by location in 20472018. The
estimation method is indicated for each site. Methods used include DC: discovery curve analysis, EN: total
enumeration; CR: capture-recapture; CC: counts corrected for the proportion of seals at sea; Min: minimum tally.
Median values are presented. Note that the median range-wide abundance is not equal to the total of the individual
sites’ medians, because the median of sums may differ from the sum of medians for non-symmetrical distributions.
Nmin for individual sites are either the minimum number of individuals identified or the 20™ percentile of the abundance
distribution (the latter applies to Necker, Nihoa, Ni’ihau/Lehua, and range-wide).

Total Nmin

Location Non-pups | Pups Total Non-pups | Pups | Total Method
French Frigate Shoals | 473181 4240 215221 | 443181 4042 | 215221 | DC
Laysan 197200 2830 225230 | 197200 3028 | 225230 | BCGEN
Lisianski 133130 1915 152145 | 433130 1549 | 152145 | BEEN
Pearl and Hermes Reef | 117124 2426 141150 | 437124 2624 | 444150 | GRDC
Midway 6971 1213 8184 6965 1312 | 8178 BECR
Kure 9091 2311 113102 | 9091 1123 | 313102 | EN
Necker* 6376 7 7083 5364 77 6071 CC
Nihoa 65100 6 71106 5585 66 6191 CC
MHI_(without 133145 2030 153175 | 433145 3020 | 353175 | Min
Ni’ihau/ Lehua)
Ni’ihau/Lehua 101124 147 115131 | 85104 744 99111 | CC
Range-wide 10518 | 435114 18519 | 132513

12441252 | 5 37 11301189 |5 74

Minimum Population Estimate

The total numbers of seals identified at the NWHI subpopulations other than Necker and Nihoa, and in the
MHI other than Ni’ihau and Lehua, are the best estimates of minimum population size at those sites. Minimum
population sizes for Necker, Nihoa, Ni’ihau, and Lehua Islands are estimated as the lower 20" percentiles of the non-
pup abundance distributions generated using haulout corrections as described above, plus the pup estimates. The
minimum abundance estimates for each site and for all sites combined (43251,374) are presented in Table 1.

Current Population Trend

Range-wide abundance estimates are available from 2013 to 20472018 (Figure 1). While these estimates
remain somewhat negatively-biased for reasons explained in Baker et al. (2016), they provided a much more
comprehensive assessment of status and trends than has been previously available. A Monte Carlo approximation of
the annual multiplicative rate of realized population growth during 2013-2647-2018 was generated by fitting 10,000
log-linear regressions to randomly selected values from each year’s abundance distributions. The median rate (and
95% confidence limits) is 1.02 (1.00, 1.04). Thus, the best estimate is that the population grew at an average rate of
about -2% per year from 2013 to 2047 2018. Only-5L ess than 1% of the distribution was below 1, indicating that there
is greater than a 95 99% chance that the monk seal population increased during 2013-2617 2018.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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 (Johanos 2048a2019a). Consistent with this value, a life table analysis representing a time




when the MHI monk seal population was apparently expanding, yielded an estimated intrinsic population growth rate
of 1.07 (Baker et al. 2011).
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Figure 1. Range-wide abundance of Hawaiian monk seals, 2013-20472018. Medians and 95% confidence limits are
shown. Estimates prior to 2018 are re-estimated based on new data and represent negligible changes compared with
values reported in the final 2019 stock assessment.

POTENTIAL BIOLOGICAL REMOVAL
Using current minimum population size (3325 1,374), Rmax (0.07) and a recovery factor (F;) for ESA
endangered stocks (0.1), yields a Potential Biological Removal (PBR) of 46 4.8.

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 an ongoing and serious concern (Table 2).

Table 2. Intentional and potentially intentional killings of MHI monk seals, and anthropogenic mortalities not
associated with fishing gear during 20432014-2047-2018 (Johanos 2048d2019d, Mercer 2020). There were no
confirmed cases in 2016.

Year | Age/sex Island Cause of Death Comments

2014 | Adult male Oahu Suspected trauma Intent unconfirmed

2014 | Pup female Kauai Skull fracture, blunt force trauma | Likely intentional

2015 | Pup male Kauai Dog attack/bite wounds 4 other seals injured during this event
2015 | Juvenile male Kauai Probable boat strike




2015 | Adult male Laysan | Research handling Accidental, specific cause undetermined
2017 | Adult female Kauai Trauma Suspect intentional

2017 | Juvenile female | Molokai | Blunt force trauma Suspect intentional

2018 | Juvenile female | Molokai | Blunt force trauma Intentional

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 (Gobush et al.
2016) There are no flsherles operatlng |n or near the NWHI. In 29442018 _ten 2%-seal hookings were documented
A , two_of which- were classified as serious
andﬂLht 19-as non-serious |nJur|es Of the non-serious |njur|es two @ would have been deemed serious had they not
been mitigated (Henderson 2048a2019a, Mercer 20482020). The hooks involved included circle, treble and J-hooks
of widely varying sizes. Monk seals also interact with nearshore gillnets, and several confirmed deaths have resulted.
One confirmed gillnet mortality occurred in 2017, and three mortalities in 2016-2017 are considered suspect net
mortalities (Mercer 2018), based on necropsy findings of probable peracute underwater entrapment (drowning)
(Moore et al. 2013). In 2018, a fisherman reported releasing a monk seal from a -gillnet he was tending off Oahu. The
seal was reportedly lethargic but the event was deemed non-serious because the seal was released and subsequently
has been resighted alive. Two seals were entangled in monofilament fishing gear on Oahu in 2018; both were deemed

non- serlous because thev were dlsentanqled but vvould have been serious had they not been mlthated A-novelfishery

HawaH-leaHd—No mortallty or serious |njur|es have been attrlbuted to the MHI bottomflsh handllne flshery (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 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 . - ? - Takes (CV)
Injury Serious Injury serious)
Pelagic




Longline 2013 20-4%&-100% 0 (0)
2014 observer 20.8% & 100% 0 0 0
2015 observer 20.6% & 100% 0 0 0
2016 observer 20.1% & 100% 0 0 0
2017 observer 20.4% & 100% 0 0 0
2018 observer 20.4% & 100% 0 0 0
2013
2014 . 0 0
MHI Incidental

Bottomfish 2015 observations none 0 n/a 0 n/a
2016 of seals 0 0
2017 0 0
2018 0 0
2013 0 156}
2014 Incidental 1 13 (9)

Nearshore 2015 observations none 3 n/a 8(2) >14138
2016 of seals 0 11 (6)
2017 3 19(6)
2018 2 11(4)
2013 o] 0
2014 0 0
. 2015 Incidental 0

Mariculture 2016 Observation none 0 n/a g 0.2(2.2)
2017 1 0
2018 0

Minimum total
annual takes 23620

Fishery Mortality Rate

Total fishery mortality and serious injury is not considered to be insignificant and approaching a rate of zero.
Monk seals are being hooked and entangled in the MHI at a rate that has not been reliably assessed but is certainly
greater than zero. The information above represents only reported direct interactions, and without 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).

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). Several hundred cases of debris entanglement have been documented in monk
seals (nearly all in the NWHI), including 9-ten documented mertalitiesdeaths (one of which occurred at Kure Atoll in
2018) (Henderson 2001; Henderson 20648b2019b, Mercer 2020). The number of marine debris entanglements
documented in the past five years (Table 4) is an underestimate of the total impact of this threat because no people are
present to document nor mitigate entanglements at most of the NWHI for the majority of the year. Nearly all
documented cases would have been deemed serious had they not been mitigated by field biologists. 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.

Table 4. Summary of documented marine debris entanglements of Hawaiian monk seals during the most recent five
years. Total non-serious injuries are presented as well as, in parentheses, the number of those injuries that would have
been deemed serious had the seals not been disentangled.

Year Observed/Reported Non-serious (Mitigated serious)
Mortality/Serious Injury

2014 0 5(4)

2015 0 12(8)

2016 0 3(2)

2017 0 11(8)

2018 1 13(4)




| Minimum total annual takes | >0.2 | |

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).

Toxoplasmosis
Land-to-sea transfer of Toxoplasma gondii, a protozoal parasite shed in the feces of cats, is of growing

concern. Although the parasite can infect many species, felids are the definitive host, meaning it can only reproduce
in cats. There are no native felids in Hawaii, but several hundred thousand feral and domestic cats occur throughout
the MHI. As such, all monk seal deaths attributable to toxoplasmosis are considered human caused. A case definition
for toxoplasmosis and other protozoal-related mortalities was developed and retrospectively applied to 306 cases of
monk seal mortality from 1982-2015 (Barbieri et al. 2016). During the past five years (2014-2018) five monk seal
deaths (representing a minimum average of one death per year) have been directly attributed to toxoplasmosis (Mercer
2020). All five deaths involved female seals. The number of deaths from this pathogen are likely underrepresented,
given that more seals disappear each year than are found dead and examined, and the potential for chronic infections
remains poorly understood in this species. Furthermore, T. gondii can be transmitted vertically from dam to fetus, and
failed pregnancies are difficult to detect in wild, free-ranging animals. Unlike threats such as hook ingestion or
malnutrition, which can often be mitigated through rehabilitation, options for treating seals with toxoplasmosis are
severely restricted. The accumulating number of monk seal deaths from toxoplasmosis in recent years is a growing
concern given the increasing geographic overlap between humans, cats, and Hawaiian monk seals in the MHI.

Other Mortality

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). Besides toxoplasmosis, Mfeeneusrmfectlous disease effects on monk seal demographlc trends
are low relative to other stressors Howey a a-tra 3

FurthermoreHowever th&eonseqaenee&of a dlsease outbreak mtroduced from I|vestock feral anlmals pets or other
carrier wildlife may—could 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 has limited 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 produced a 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. A-majer-habitatissue-irvelvestl oss of terrestrial habitat at French Frigate
Shoals is a serious threat to the viability of the resident monk seal population. Prior to 2018, where-seme pupping and
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resting islets have-had shrunk or virtually disappeared (Antonelis et al. 2006). In 2018, the two remaining primary
islands where pups were born at French Frigate Shoals (Trig and East Islands) were obliterated due to progressive
erosion and hurricane Walaka (in September 2018). Projected increases in global average sea level may-are expected
to further significantly reduce terrestrial habitat for monk seals in the NWHI (Baker et al. 2006, Reynolds et al. 2012).

The seawall at Tern Island, French Frigate Shoals, continues to degrade and poses an increasing entrapment
hazard for monk seals and other fauna. The situation has worsened since 2012, when the USFWS ceased operations
on Tern Island, thus leaving the island unmanned for most of the year. Previously, daily surveys were conducted
throughout the year to remove entrapped animals. Now this only occurs when NMFS monk seal field staff are on
site. Furthermore, sea wall breaches are allowing sections of the island to erode and undermine buildings and other
infrastructure. Several large water tanks have collapsed, exposing pipes and wiring that may entangle or entrap seals.
In September 2018, hurricane Walaka exacerbated this situation by largely destroying remaining structures and
strewing the resulting debris around the island. Strategies to mitigate these threats are currently under consideration

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.

Monk seal juvenile survival rates are favorable in the MHI (Baker et al. 2011). Further, the excellent
condition of pups weaned on these islands suggests that there are ample prey resources available, perhaps in part due
to fishing pressure that has reduced monk seal competition with large fish predators (sharks and jacks) (Baker and
Johanos 2004). Yet, 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, such that anthropogenic
threats in the MHI are considerable. Intentional killing of seals 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. Vessel traffic in the
populated islands entails risk of collision with seals and impacts from oil spills. A mortality in 2015 was deemed most
likely due to boat strike. Finally, as noted above, toxoplasmosis is now recognized as a serious anthropogenic threat
to seals in the MHI.

STATUS OF STOCK

In 1976, the Hawaiian monk seal was designated depleted under the Marine Mammal Protection Act of 1972
and as endangered under the Endangered Species Act of 1973. Therefore, the Hawaiian monk seal is a strategic stock.
The species is well below its optimum sustainable population and has not recovered from past declines. Annual
human-caused mortality for the most recent 5-year period (2043-20472014-2018) was at least 34.8:0 animals, which
equals PBR, including fishery-related mortality in nearshore gillnets, hook-and-line gear, and mariculture (>2-62.0/yr,
Table 3), intentional killings and other human-caused mortalities (>1.46/yr, Table 2), entanglement in marine debris
(>0.2/yr, Table 4), and deaths due to toxoplasmosis (> 1.0/yr).
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KILLER WHALE (Orcinus orca):
Eastern North Pacific Southern Resident Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whales occur in all oceans and seas 1507w
(Leatherwood and Dahlheim 1978). Although they occur
in tropical and offshore waters, Killer whales prefer the
colder waters of both hemispheres, with greatest
abundances found within 800 km of major continents g
(Mitchell 1975, Forney and Wade 2006). Along the west i
coast of North America, killer whales occur along the
entir(_a Alaskan coast (Braham a}n.d Dahlheim. 1982, //////////h,,
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California (Hamilton et al. 2009). Seasonal and year- @
round occurrence is documented for Killer whales ~ 4/
throughout Alaska (Braham and Dahlheim 1982) and in o é/
the intracoastal waterways of British Columbia and //
Washington, where three ecotypes have been recognized: /4
'resident’, 'transient’ 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, Morin Eastern North Pacific
et al. 2010, Ford et al. 2014). Genetic studies of killer ; | Southern Resident
whales globally suggest that residents and transient - | Killer Whale Stock | cesimean
ecotypes warrant subspecies recognition (Morin et al. @ ~pril - October distribution “
2010) and each are currently listed as unnamed subspecies %/ Range of sightings A
of Orcinus orca (Committee on Taxonomy 2018). Cmtter o
The range of southern resident killer whales is -
described in the draft biological report for the Proposed
Revision of the Critical Habitat Designation for Southern . . . S
Resident Killer Whales (NMFS 2019a, 2019b): “The three ;IguErss%é rﬁpﬁlr(‘;r’i;]m;;iﬁg"Soaﬁteorﬁekde':ﬁ;mt'gnI‘;‘;
pods of the Southern Resident DPS, identified as J, K, and S
L pods, reside for part of the year in the inland waterways wr_]ale stoc_k (shaded area) and range of sightings
of Washington State and British Columbia known as the (diagonal lines).
Salish Sea (Strait of Georgia, Strait of Juan de Fuca, and Puget Sound), principally during the late spring, summer,
and fall (Ford et al. 2000, Krahn et al. 2002). The whales also visit outer coastal waters off Washington and VVancouver
Island, especially in the area between Grays Harbor and the Columbia River (Ford et al. 2000, Hanson et al. 2017),
but travel as far south as central California and as far north as the Southeast Alaska. Although less is known about the
whales’ movements in outer coastal waters, satellite tagging, opportunistic sighting, and acoustic recording data
suggest that Southern Residents spend nearly all of their time on the continental shelf, within 34 km (21.1 mi) of shore
in water less than 200 m (656.2 ft) deep (Hanson et al. 2017).” Details of their winter range from satellite-tagging
reveal whales use the entire Salish Sea (northern end of the Strait of Georgia and Puget Sound) in addition to coastal
waters from the central west coast of Vancouver Island, British Columbia to Pt. Reyes in northern California. Animals
from J pod were documented moving between the northern Strait of Georgia and the western entrance of the Strait of
Juan de Fuca, with limited movement into coastal waters. In contrast, K and L pod movements were characterized by
a coastal distribution from the western entrance to the Strait of Juan de Fuca to Pt. Reyes California (Hanson et al.
2017). Of the three pods comprising this stock, one (J) is commonly sighted in inshore waters in winter, while the
other two (K and L) apparently spend more time offshore (Ford et al. 2000). Krahn et al. (2009) described sample
pollutant ratios from K and L pod whales that were consistent with a hypothesis of time spent foraging in California
waters, which is consistent with sightings of K and L pods as far south as Monterey Bay. 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.). Southern resident killer whale attendance in their core summer habitat in the Salish Sea appears to be
declining, with occurrence well-below average since 2017 (Center for Whale Research 2019). Passive autonomous
acoustic recorders have provided more information on the seasonal occurrence of these pods along the west coast of
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the U.S. (Hanson et al. 2013). In addition, satellite-linked tags were 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.

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 West 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. 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 #5-73 whales in 2048-2019 (Fig. 2; Ford et al. 2000; Center for Whale Research 2048 2019).
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 2037-2018 through 1 July 2638-2019 includes ne-two new calves and the deaths of a
juvenile female, two young adult males, and a twe-eld-male post-reproductive female.

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 a best estimate of
abundance and a minimum estimate of abundance. Thus, the minimum population estimate (Nmin) for the Eastern
North Pacific Southern Resident stock of killer whales is #5-73 animals.

Current Population Trend

During the live-capture fishery
that existed from 1967 to 1973, it is
estimated that 47 killer 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 Kkiller whales has
fluctuated. Between 1974 and the mid- | = 2@2oo o202 2 2
1990s, the Southern Resident stock
increased approximately 35% (Ford et al. Yoar
1994), representing a net annual growth

rate O.f 1.8% during those years. Figure 2. Population of Eastern North Pacific Southern Resident
Fo_llowm_g the peak census count of 99 stock of killer whales, 1974-2048 2019. Each year’s count
animals in 1995, the pop(L)JIatlon size has iy des animals first seen and first missed; a whale is considered
declined approximately 1% annually and first missed the year after it was last seen alive (Ford et al. 2000;

currently stands at #5-73 animals as of the
P Center for Whale Research 2018 2019).
20182019 census (Ford et al. 2000; )

Center for Whale Research 26482019).
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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
(¥573) times one-half the maximum net growth rate for Alaska resident killer whales (Y2 of 3.5%) times a recovery
factor of 0.1 (for an endangered stock, Wade and Angliss 1997), resulting in a PBR of 0.13 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 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. 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 (Gearin et al. 1994, Gearin et al. 2000, Makah
Fisheries Management). No fishery-related mortality from gillnet fisheries in California waters was documented
between 2014-2018 (Carretta 2020, Carretta et al. 2020).

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). In 2014 a northern resident killer whale became entangled in a gillnet, was released
from the net, but died the next winter (Fisheries and Oceans Canada 2018). 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 the southern resident stock of killer whales is zero,
but undetected mortality and serious injury may occur.

Other Mortality

In 2012, a moderately decomposed juvenile female southern resident killer 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 2006, 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. In spring
2016, a young adult male, L95, was found to have died of a fungal infection related to a satellite tag deployment
approximately 5 weeks prior to its death. The expert panel reviewing the stranding noted that “the tag loss, tag petal
retention with biofilm formation or direct pathogen implantation, and development of a fungal infection at the tag site
contributed to the illness, stranding, and death of this whale.” (NMFS 2016). In fall 2016 another young adult male,
J34, was found dead in the northern Georgia Strait. The necropsy indicated that “the animal had injuries consistent
with blunt trauma to the dorsal side, and a hematoma indicating that it was alive at the time of injury and would have
survived the initial trauma for a period of time prior to death” (Fisheries and Oceans Canada 2019). The injuries are
consistent with those incurred during a vessel strike.

Habitat Issues

A population viability analysis identified several risk factors to this population, including limitation of
preferred Chinook salmon prey, anthropogenic noise and disturbance resulting in decreased foraging efficiency, and
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high levels of contaminants, including PCBs and DDT (Ebre 2002, Clark et al. 2009, Krahn et al. 2007, 2009, Lacy
et al. 2017). The summer range of this population, the inland waters of Washington and British Columbia, are home
to a large commercial whale watch industry, and high levels of recreational boating and commercial shipping. Potential
for acoustic masking effects on the whales” communication and foraging due to vessel traffic remains a concern (Erbe
2002, Clark et al. 2009, Lacy et al. 2017). In 2011, vessel approach regulations were implemented to restrict vessels
from approaching closer than 200m. A genetic study of diet of southern resident killer whales from fecal remains
collected during 2006-2011 noted that salmonids accounted for >98.6% of genetic sequences (Ford et al. 2016). Of
six salmonid species documented, Chinook salmon accounted for 79.5% of the sequences, followed by coho salmon
(15%). Chinook salmon dominate the diet in early summer, with coho salmon averaging >40% of the diet in late
summer. Sockeye salmon were also found to be occasionally important (>18% in some samples). Non-salmonids were
rarely observed. These results are consistent with those obtained from surface prey remains, and confirm the
importance of Chinook salmon in this population’s diet. These authors also noted the absence of pink salmon in the
fecal samples. Prior studies note the prevalence of Chinook salmon in the killer whale diet, despite the relatively low
abundance of this species in the region, supporting the thesis that southern resident killer whales are Chinook salmon
specialists (Ford and Ellis 2006, Hanson et al. 2010). There is evidence that reduced abundance of Chinook salmon
has negatively affected this population via reduced fecundity (Ayres et al. 2012, Ford et al. 2009, Ward et al. 2009,
Wasser et al. 2017). In addition, the high trophic level and longevity of the population has predisposed them to
accumulate high levels of contaminants that potentially impact health (Krahn et al. 2007, 2009). In particular, there is
evidence of high levels of flame retardants in young animals (Krahn et al. 2007, 2009). High DDT/PCB ratios have
been found in Southern Resident Killer whales, especially in K and L pods (Krahn et al. 2007, NMFS 2019b), which
spend more time in California waters where DDTs still persist in the marine ecosystem (Sericano et al. 2014).

STATUS OF STOCK

Total documented annual fishery mortality and serious injury for this stock from 2043-2017 2014-2018 (zero)
is not known to exceed 10% of the calculated PBR (0.13). Given the low PBR level, a single undetected /
undocumented fishery mortality or serious injury would exceed 10% of the PBR, thus it is unknown if fishery mortality
and serious injury is approaching zero mortality and serious injury rate. The documented annual level of human-
caused mortality and serious injury for the most-recent 5-year period includes the death of L95 (fungal infection
related to a satellite-tag) and J34 (vessel strike), or 0.4 whales annually, which exceeds the PBR (0.13). Southern
Resident killer whales 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” (68 FR 31980,
May 29, 2003) prior to its 2005 listing under the ESA (70 FR 69903, November 18, 2005).
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GRAY WHALE (Eschrichtius robustus): Eastern North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Once common throughout the
Northern Hemisphere, the gray whale was
extinct in the Atlantic by the early 1700s (Fraser
1970; Mead and Mitchell 1984), but recent
single sightings in the Mediterranean Sea in
2010 and off Namibia in 2013 are documented
(Scheinin et al. 2011, Elwen and Gridley 2013).
Gray whales are enly commonly found in the
North Pacific. Genetic cemparisons studies
indicate there are distinct “Eastern North
Pacific” (ENP) and “Western North Pacific”
(WNP) population stocks, with differentiation
in both mtDNA haplotype and microsatellite
allele frequencies (LeDuc et al. 2002; Lang et

S

United
States

al. 2011a; Weller et al. 2013). Briiniche-Olsen e
et al. (2018a) used nuclear single nucleotide
polymorphisms (SNPs) from whales sampled
off Sakhalin and Mexico breeding lagoons to
conclude that genetic differentiation between
the two regions was small, but statistically-
significant, despite the presence of admixed
individuals. These authors conclude that gray
whale population structure is not determined by simple geography and may be in flux due to evolving migratory
dynamics. Contemporary gray whale genomes, both eastern and western, contain less nucleotide diversity than most
other marine mammals and evidence of inbreeding is greater in the Western Pacific than in the Eastern Pacific
populations (Briniche-Olsen et al. 2018b).

During summer and fall, most whales in the ENP population feed in the Chukchi, Beaufort and northwestern
Bering Seas (Fig. 1). An exception to this is the relatively small number of whales that summer and feed along the
Pacific coast between Kodiak Island, Alaska and northern California (Darling 1984, Gosho et al. 2011, Calambokidis
etal. 2017). Three primary wintering lagoons in Baja California, Mexico are utilized, and some females are known to
make repeated returns to specific lagoons (Jones 1990). Genetic substructure on the wintering grounds is indicated by
significant differences in mtDNA haplotype frequencies between females (mothers with calves) using two primary
calving lagoons and females sampled in other areas (Goerlitz et al. 2003). Other research has identified a small, but
significant departure from panmixia between two lagoons using nuclear data, although no significant differences were
identified using mtDNA (Alter et al. 2009).

Tagging, photo-identification and genetic studies show that some whales identified in the WNP off Russia
have been observed in the ENP, including coastal waters of Canada, the U.S. and Mexico (Lang 2010; Mate et al.
2011; Weller et al. 2012; Urbéan et al. 2013, Mate et al. 2015, Urban et al. 2019). Photographs of 379 individuals
identified on summer feeding grounds off Russia (316 off Sakhalin; 150 off Kamchatka), were compared to 10,685
individuals identified in Mexico breeding lagoons. A total of 43 matches were found, including the following links:
14 Sakhalin-Kamchatka-Mexico, 25 Sakhalin-Mexico, and 4 Kamchatka-Mexico (Urban et al. 2019). The number of

Figure 1. Approximate distribution of the Eastern North
Pacific stock of gray whales (shaded area).

whales documented movmq between the WNP and ENP represents 14% of qrav vvhales identified off Sakhalm Island

In 2010, the IWC Standing Working Group on Aboriginal Whaling Management Procedure noted that
different names had been used to refer to gray whales feeding along the Pacific coast, and agreed to designate animals
that spend the summer and autumn feeding in coastal waters of the Pacific coast of North America from California to
southeast Alaska as the “Pacific Coast Feeding Group” or PCFG (IWC 2012). This definition was further refined for
purposes of abundance estimation, limiting the geographic range to the area from northern California to northern
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British Columbia (from 41°N to 52°N), and limiting the temporal range from June 1 to November 30, and counting
only those whales seen in more than one year within this geographic and temporal range (IWC 2012). The IWC
adopted this definition in 2011, but noted that “not all whales seen within the PCFG area at this time will be PCFG
whales and some PCFG whales will be found outside of the PCFG area at various times during the year.” (IWC 2012).

Photo-identification studies between northern California and northern British Columbia provide data on the
abundance and population structure of PCFG whales (Calambokidis et al. 2017). Gray whales using the study area in
summer and autumn include two components: (1) whales that frequently return to the area, display a high degree of
intra-seasonal “fidelity” and account for a majority of the sightings between 1 June and 30 November. Despite
movement and interchange among sub-regions of the study area, some whales are more likely to return to the same
sub-region where they were observed in previous years; (2) “visitors” from the northbound migration that are sighted
only in one year, tend to be seen for shorter time periods in that year, and are encountered in more limited areas. Photo-
identification (Gosho et al. 2011; Calambokidis et al. 2017) and satellite tagging (Mate et al. 2010; Ford et al. 2012)
studies have documented some PCFG whales off Kodiak Island, the Gulf of Alaska and Barrow, Alaska, well to the
north of the pre-defined 41°N to 52°N boundaries used in PCFG abundance estimation analyses. Lagerquist et al.
(2019) noted that PCFG whales tagged in autumn in northern California and Oregon waters utilized feeding areas
from northern California to Icy Bay, Alaska, with one male remaining in the vicinity of the California/Oregon border
for almost a year. The highest use areas for these tagged whales were identified as northern California, central Oregon,
and southern Washington waters.

Frasier et al. (2011) found significant differences in mtDNA haplotype distributions between PCFG whales
and the rest of theENP gray-whalesstock, in addition to differences in long-term effective population size, and
concluded that the PCFG qualifies as a separate management unit under the criteria of Moritz (1994) and Palsbgll et
al. (2007). The authors noted that PCFG whales probably mate with the rest of the ENP population and that their
findings were the result of maternally-directed site fidelity of whales to different feeding grounds.

Lang et al. (2011b) assessed stock structure ef-ENP-whales from different ENP feeding grounds using beth
mtDNA and eight microsatellite markers. Significant mtDNA differentiation was found when samples from
individuals (n=71) sighted over >2 two-er-mere years within the seasonal range of the PCFG were compared to samples
from whales feeding north of the Aleutians (n=103), and when PCFG samples were compared to samples collected
off Chukotka, Russia (n=71). No significant differences were found when the same comparisons were made using
microsatellite data. The authors concluded that (1) the significant differences in mtDNA haplotype frequencies
between the PCFG and whales sampled in northern areas indicates that use of some feeding areas is being influenced
by internal recruitment (e.g., matrilineal fidelity), and (2) the lack of significance in nuclear comparisons suggests that
individuals from different feeding grounds may interbreed. The level of mtDNA differentiation identified, while
statistically significant, was low and the mtDNA haplotype diversity found within the PCFG was similar to that found
in the northern strata. Lang et al. (2011b) suggested this could indicate recent colonization of the PCFG but could also
be consistent with external recruitment into the PCFG. An additional comparison of whales sampled off VVancouver
Island, British Columbia (representing the PCFG) and whales sampled at the calving lagoon at San Ignacio also found
no significant differences in microsatellite allele frequencies, providing further support for interbreeding between the
PCFG and the rest of the ENP stock (D’Intino et al. 2012). Lang and Martien (2012) investigated potential immigration
levels into the PCFG using simulations and produced results consistent with the empirical (mtDNA) analyses of Lang
et al. (2011b). Simulations indicated that immigration of >1 and <10 animals per year into the PCFG was plausible,
and that annual immigration of 4 animals/year produced results most consistent with empirical data.

While the PCFG is recognized as a distinct feeding aggregation (Calambokidis et al. 2017; Mate et al. 2010;
Frasier et al. 2011; Lang et al. 2011b; IWC 2012), the status of the PCFG as a population stock remains-is unresolved
(Weller et al. 2013). A NMFS 2012 gray whale stock identification workshop held-in-2012 included a review of
available photo-identification, genetic, and satellite tag data. The repert-of-the workshop report states “there remains
a substantial level of uncertainty in the strength of the lines of evidence supporting demographic independence of the
PCFG.” (Weller et al. 2013). The NMFS task force, charged with evaluating PCFG stock status-ef-the-PCFG, noted
that “both the photo-identification and genetics data indicate that the levels of internal versus external recruitment are
comparable, but these are not quantified well enough to determine if the population dynamics of the PCFG are more
a consequence of births and deaths within the group (internal dynamics) rather than related to immigration and/or
emigration (external dynamics).” Further, given the lack of significant differences found in nuclear DNA markers
between PCFG whales and the rest of the ENP whalesstock, the task force found no evidence to suggest that PCFG
whales breed exclusively or primarily with each other, but interbreed with the rest of the ENP whalesstock, including
potentially other PCFG whales. Additional research to better identify recruitment levels into the PCFG and further
assess the stock status of PCFG whales is needed (Weller et al. 2013). In contrast, the task force noted that WNP gray
whales should be recognized as a population stock under the MMPA, and NMFS prepared a separate report for WNP
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gray whales in 2014. Because the PCFG appears to be a distinct feeding aggregation and may one day warrant
consideration as a distinct stock, separate PBRs are calculated for the PCFG to assess whether levels of human-caused
mortality are likely to cause local depletion.

The IWC Scientific Committee has—eenducted—a—series—efcompleted annual (2014-2018) range-wide

Workshops on the status of North Pacrflc gray whales. The prrmary objectlves was-hot-to-determine-a-single—“best’
-were to identify plausible stock

structure hypotheses eonsrstentwrththe—smtecﬁavanabledata—'mego%rsto and create a foundatlon for developlng

range- Wlde conservatlon advrce

Paemc— The Screntrfrc Commrttee reported on the plausrbrlrtv of various stock structure hvpotheses in 2020 (IWC

2020). There are up to three feeding groups or aggregations: the Pacific Coast Feeding Group (PCFG), the Western
Feeding Group (WFG), and the North Feeding Group (NFG). The PCFG is defined above. The WFG consists of
whales that feed off Sakhalin Island as documented via photo-ID. The NFG includes whales found feeding in the
Bering and Chukchi Seas where photo-1D and genetic data are sparse. The IWC also considers up to three extant
breeding stocks: the Western Breeding Stock (WBS), the Eastern Breeding Stock (EBS), and a third unnamed stock
that includes WFG whales interbreeding largely with each other while migrating to the Mexican wintering grounds.
The IWC summarizes three ‘high plausibility’ hypotheses as follows: Hypothesis 3a is characterized by maternal
feeding ground fidelity, one migratory route/wintering region used by Sakhalin whales, and random mating. Under
this hypothesis, a single breeding stock (EBS) exists that includes three feeding groups: NFG, PCFG, and WFG. Areas
off Southern Kamchatka and the Northern Kuril Islands are used by some whales that belong to the WFG and some
whales that belong to the NFG. Although two breeding stocks (WBS and EBS) may once have existed, the WBS is
assumed to have been extirpated. Hypothesis 4a is characterized by maternal feeding ground fidelity, one migratory
route/wintering region used by Sakhalin whales, and non-random mating. Under this hypothesis, two breeding stocks
exist (EBS and WBS) and overwinter in Mexico. One breeding stock includes NFG and PCFG whales, and the second
breeding stock includes WFG whales that mate largely with each other while migrating to Mexico. Areas off Southern
Kamchatka and the Northern Kuril Islands are used by some whales that belong to the breeding stock comprised of
WEFG whales and some whales that belong to the NFG. Although a third breeding stock (the WBS) may once have
existed, under this hypothesis the WBS is assumed to have been extirpated. Hypothesis 5a is characterized by maternal
feeding ground fidelity, two migratory routes/wintering grounds used by Sakhalin whales, and random mating. Under
this hypothesis, two breeding stocks exist: EBS and WBS. The EBS includes three feeding groups: PCEG, NFG, and
the WFG that feeds off Northeastern Sakhalin Island. The WBS whales feed in the Okhotsk Sea and off Northeastern
Sakhalin Island, Southern Kamchatka, and the Northern Kuril Islands and then migrate to the South China Sea to
overwinter. Under this hypothesis, areas off Southern Kamchatka and the Northern Kuril Islands are used by the WFG,
the NFG, and the feeding whales that are part of the WBS.

POPULATION SIZE

Systematic counts of gray whales migrating south along the central California coast have been conducted by
shore-based observers at Granite Canyon most years since 1967 (Fig. 2). The most recent estimate of abundance for
the ENP population is from the 2015/2016 southbound survey and is 26,960 (CV=0.05) whales (Durban et al. 2017)
(Fig. 2).

Photographic mark-recapture abundance estimates for PCFG gray whales between 1998 and 2015, including
estimates for a number of smaller geographic areas within the IWC-defined PCFG region (41°N to 52°N), are reported
in Calambokidis et al. (2017). The 2015 abundance estimate for the defined range of the PCFG between 41°N to 52°N
is 243 whales (SE=18.9; CV=0.08).

Eastern North Pacific gray whales experienced an unusual mortality event (UME) beginning in 2019, which
continued into 2020, when large numbers of emaciated whales stranded from Mexico to Alaska (NOAA 2020a)
(Figure 3). Necropsies conducted on a subset of stranded whales indicated that many animals showed evidence of
nutritional stress. NOAA is coordinating an independent team of scientists to review the stranding data and samples
as part of the Working Group on Marine Mammal Unusual Mortality Events. NOAA continues to monitor the gray
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whale population through abundance and calf
production surveys. Abundance surveys are 40000
underway during the 2019-2020 southbound
migration and an annual calf production survey
(conducted annually since 1994) is planned in 30000 -
2020. The current UME is similar to that of
1999 and 2000, when large numbers of 25000 1
emaciated animals also stranded along the west

%
20000 - %% {%
coast of North America (Moore et al., 2001; Hﬁﬁﬁ j % { ﬁ %

Gulland et al., 2005). Stranding numbers during 15000 1 %Hﬁ

35000

Abundance

the 1999-2000 UME exceeded that of the 2019-
2020 UME, although estimated population size
at the time of the 1999-2000 UME was between 5000 |
15,000 to 18,000 animals, compared with the
C_U”ent estimate _Of >26,000 whales (Figure 2, 01965 19‘70 19|75 19|50 1955 19§o 19|95 2060 2605 2ol1o 2615
right panel). During the 1999-2000 UME Over
>60% of the dead whales were adults, compared

with previous years when calf strandings were
more common. Several factors following this ~ Figure 2. Estimated abundance of Eastern North Pacific gray

the 1999-2000 UME suggest that the high ~ whales from NMFS counts of migrating whales past Granite
mortality rate observed was a short-term,  Canyon, California. Open circles represent abundance estimates
acute event: 1) in 2001 and 2002, strandings  and 95% confidence intervals reported by Laake et al. (2012) and
decreased to levels below UME levels Durbanetal. (2015). Closed circles represent estimates and 95%
(Gulland et al., 2005); 2) average calf  posterior highest density intervals reported by Durban et al.
production returned to levels seen before  (2017) for the 2014/2015 and 2015/2016 migration seasons.

1999; and 3) in 2001, living whales no longer

appeared emaciated. Oceanographic factors

that limited food availability for gray whales were identified as likely causes of the UME (LeBouef et al. 2000; Moore
et al. 2001; Minobe 2002; Gulland et al. 2005), with resulting declines in survival rates of adults during this period
(Punt and Wade 2012). Investigations on the causes of the 2019-2020 UME may vield similar conclusions. The ENP
gray whale population has recovered to levels seen prior to the UME of 1999-2000 and the current estimate of
abundance is the highest that-has-beenrecorded-in the 1967-2015 time series (Fig. 2).

10000

Year

Minimum Population Estimate

The minimum population estimate (Nmin) for the ENP stock is calculated from Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): Nwmin = N/exp(0.842x[In(1 +[CV(N)])]%). Using the 2015/2016 abundance
estimate of 26,960 and its associated CV of 0.05 (Durban et al. 2013), Nwn for this stock is 25,849,

The minimum population estimate for PCFG gray whales is calculated as the lower 20" percentile of the log-
normal distribution of the 2015 mark-recapture estimate of 243 (CV=0.08), or 227 animals.

Current Population Trend

The population size of the ENP gray whale stock has increased over several decades despite an UME in 1999
and 2000 (see Fig. 2). Durban et al. (2017) noted that a recent 22% increase in ENP gray whale abundance over
2010/2011 levels is consistent with high observed and estimated calf production (Perryman et al. 2017). Recent
increases in abundance also support hypotheses that gray whales may experience more favorable feeding conditions
in arctic waters due to an increase in ice-free habitat that might result in increased primary productivity in the region
(Perryman et al. 2002, Moore 2016). Abundance estimates of PCFG whales increased from 1998 through 2004,
remained stable for the period 2005-2010, and have steadily increased during the 2011-2015 time period
(Calambokidis et al. 2017).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Using abundance data through 2006/07, an analysis of the ENP gray whale population led to an estimate of
Rmax of 0.062, with a 90% probability the value was between 0.032 and 0.088 (Punt and Wade 2012). This value of
Rmax is also applied to PCFG gray whales, as it is currently the best estimate of Rmax available for gray whales in
the ENP.
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Combined 2019-2020 Gray Whale Strandings in Combined 2013-2020 Gray Whale Strandings in
California, Oregon, Washington and Alaska California, Oregon, Washington and Alaska Compared
to the 1999-2000 UME
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Figure 3. Combined 2019-2020 gray whale strandings in California, Oregon, Washington and Alaska, compared with
18-year average stranding numbers (left panel). Number of gray whale strandings compared between the 1999-2000
and 2019-2020 UME events (right panel). Figure source: NOAA 2020a. Data updated as of 8/4/2020.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the ENP stock of gray whales is calculated as the minimum
population size (25,849), times one-half of the maximum theoretical net population growth rate (%2 x 6.2% = 3.1%),
times a recovery factor of 1.0 for a stock above MNPL (Punt and Wade 2012), or 801 animals per year.

The potential biological removal (PBR) level for PCFG gray whales is calculated as the minimum population
size (227 animals), times one half the maximum theoretical net population growth rate (%2 x 6.2% = 3.1%), times a
recovery factor of 0.5 (for a population of unknown status), resulting in a PBR of 3.5 animals per year. Use of the
recovery factor of 0.5 for PCFG gray whales, rather than 1.0 used for ENP gray whales, is based on uncertainty
regarding stock structure and guidelines for preparing marine mammal stock assessments which state that “Recovery
factors of 1.0 for stocks of unknown status should be reserved for cases where there is assurance that Nmin, Rmax, and
the kill are unbiased and where the stock structure is unequivocal” (NMFS 2005, Weller et al. 2013). Given
uncertainties in external versus internal recruitment levels of PCFG whales, the equivocal nature of the stock structure,
and the small estimated population size of the PCFG, NMFS will continue to use the default recovery factor of 0.5 for
PCFG gray whales.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

A total of 62 gray whale records involving human-caused deaths or serious injuries were assessed for the 5-
year period 2014 — 2018 (Carretta et al. 2020). These included commercial fishery-related cases (n=50), vessel strikes
(n=9), marine debris entanglements (n=2), and illegal hunts (n=1). These records are summarized in the report sections
below.

Fisheries Information

The California large-mesh drift gillnet fishery for swordfish and thresher shark includes 4- five observed
entanglement records of gray whales from 8;845 9,085 observed fishing sets everthe-27-yearperied-from1990-2016
2018 (Carretta et-ak—2018a 2020). The estimated bycatch of gray whales in this fishery for the most recent 5-year
period is 23ACV=0-76) 2.6 (CV=0.37) whales, or 8-4-0.52 whales annually (Carretta et-al—20618a2020). By
comparison, the more coastal set gillnet fishery for halibut and white seabass has no observations of gray whale
entanglements from over 10,000 observed sets for the same time period. This compares with 11 13 opportunistically
documented unidentified gillnet fishery entanglements of gray whales in U.S. west coast waters during the most recent
5 year period of 2042-20462014-2018, including one self-report from a set gillnet vessel operator (Carretta-et-ak
2018b Carretta 2020, Carretta et al. 2020). Fhe-origin-of-the-gilhet-gearfor-the-remaining-10-entanglements—is
wnknown-—Alaska gillnet fisheries also interact with gray whales, but these fisheries largely lack observer programs.
Some gillnet entanglements involving gray whales along the coasts of Washington, Oregon, and California may
involve gear set in Alaska and/or Mexican waters and carried south and/or north during the annual migration.
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Table 1. Entanglement mortality and serlous |njury of gray whales 20}2-20}6 2014 2018 (Carretta et—al—ZO}Sa
201852020, Carretta et aI 2020)

whe#ne—byeate#&ebsewed—Entanglement in ether—most flsherles is derlved from strandlngs and at -sea S|ght|ngs of
entangled whales and thus represent minimum impacts because they are documented opportunistically (Carretta et al.
2018b2020). Mortality and injury information, where possible, is assigned to either the ENP gray whale stock or
PCFG whales. Total ENP-mortality and injury of ENP gray whales alse-includes records attributable to PCFG gray

whales, as-PCFG-gray-whales-are-included-in-the because abundance estimates and calculated PBR for ENP gray

whales and-thus;-the-calculated PBR for ENP includes PCFG animalswhales.
Data Percent Observed mortalit Estimated Mean annual takes
Fishery Name Year(s) Tvoe Observer (+ serious inju )y mortality 2012-20162014-2018
yp Coverage jury (CV) (CV)
2012
2013 19% O-{nia)
2014 37% 049) 1{nla)
CA/OR thresher 2015 24% H9) 0159 0-4-{0-76)
shark/swordfish drift 2016 observer 20% S 072 0.52 (0.37) (ENP
gillnet 18% o9) 0:5-(24) stock)
2012- +9)
2016 23% 2.140.76)
2014- 21% ENP 1 (0) 2.6 (0.37)
2018
. . vessel
CA halibut anc_i white self-report n/a ENP 0 (0.75) nla ENP 0.15 (n/a)
seabass set gillnet in 2015
CA Dungeness crab pot ENP 2175} 1 (0.75) ENP 0-750.35 (n/a)
OR Dungeness crab pot ENP-O-(8:75) ENP-0-15(r/a)
ENP 3 (1.75) ENP 0.95 (n/a)
WA Dungeness crab pot PCFG 0 (0.75) PCFG 0.15 (n/a)
ENP-1.9-(/a) 0.95
Unidentified pot/trap 2042 ENP-18-75) 1 (3.75) (n/a)
fishery 2016 PCFG0-{15) 0 (1.5) PCFG-0-3{n/a) 0.3
2014 strandings n/a
Unidentified gillnet 72018' + nla n/a
fishery I sightings ENP 345:5) 1 (9.5) ENP 372.1 (n/a)
"‘]Jt’;'r‘;i’;g‘;'s‘l’nf\'fon‘jg ENP 243) 3 (15.25) ENP 3.0-3.65 (n/a)
aray Wh—gales PCFG 64} 1 (1) PCFG 0-2 0.4 (n/a)
Unidentified fishery
interactions involving ENP 0 (2.9) ENP 0.6 (n/a)
unidentified whales PCFG 0 (1.2) PCFG 0.2 (n/a)
prorated to gray whale
Marine-debris
: ENP-0:35{n/a)
| ENP-1(0.75)
Tribal 2012- I n/a ENP-O-(0:75)
Totals ENP £0(32.75) 10 (34.65) ENP 87 9.3 (n/a)
PCFG 1325} 1 (4.45) PCFG 0.851.1 (n/a)

Entanglement in commercial pot and trap fisheries along-the-U.Swest-coast-is another source of gray whale
mortality and serious injury (Carretta et al. 2018b, 2020). Most data on human-caused mortality and serious injury of
gray whales are from strandings, including at-sea reports of entangled animals alive or dead (Carretta et al. 2018b,
2020). Strandings represent only a fraction of actual gray whale deaths (natural or human-caused), as reported by
Punt and Wade (2012), who estimated that only 3.9% to 13.0% of gray whales that die in a given year end up stranding
and being reported. This estimate of carcass detection, however, also included sparsely-populated coastlines of Baja
California, Canada, and Alaska, for which the rate of carcass detection weuld-be is expected to be low. Since most
U.S. cases of human-caused serious injury and mortality are documented from Washington, Oregon, and California
waters, the Punt and Wade (2012) estimate of carcass recovery is not applicable to meost-decumented-casesU.S. \West
Coast waters. An appropriate correction factor for undetected anthropogenic mortality and serious injury of gray
whales is unavailable.
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A summary of human-caused mortality and serious injury from fishery and-marine-debris-sources is given in
Table 1 for the most recent 5-year period of 2012t6-2016 2014 to 2018 (Carretta et al. 2018b, 2020). Total observed
and estimated entanglement-related human-caused mortality and serious injury for ENP gray whales is 87 9.3 whales
annually, which includes PCFG entanglements (Table 1). The mean annual entanglement reIated serious |nJury and
mortality level for PCFG gray whales is 8:85 1.1 whales -

geapand—mree—seneusemjune&metheeﬁshmgugear—(Table 1) tnaddttlen—teath&mertahty—and—seneusmjury—tetals

Gray whale serious injuries in unidentified fishing gear during 2014-2018 totaled 20.25, or 4 whales annually
(Table 1, Carretta et al. 2020). Additionally, there were 21 unidentfied whale entanglements during 2014-2018, of

which, 4 1 were prorated as gray whales usmq the method reported by Carretta (2018) Untdentt—ﬁed—nmalesrrepresent

204:2—20}& Of these 58 4.1 1 entanglements enly—@% 1. 2 occurred W|th|n the geographlc and seasonal I|m|t range and
seasenal-Hmits-considered to represent PCFG gray whales. —while-the-remaining-5-are-considered-to-be ENP-gray
whales. Unidentified whale entanglements typically involve whales seen at-sea with unknown gear configurations that
are prorated to represent 0.75 serious injuries per entanglement case. Thus it is estimated that at least 5-x-08-75=375
3.9x0.75 = 2.9 additional ENP gray whale and 8:8x%0-75=0-6 1.2 x 0.75 = 0.9 PCFG serious injuries are-represented
occurred from the 21 unidentified whale entanglement cases during 2042-20162014-2018. This represents 845 0.6
ENP gray whales and 8% 0.2 PCFG gray whales annually. The 82 PEFG- 5-year total of 2.9 prorated ENP gray whale
serious injuries between 2014-2018 includes 1.2 prorated PCFG serious injuries annualy-are-added-to-ENP-totals-as
PCFG whales are included in abundance and PBR calculations for the larger ENP stock. Fhus—unidentified-whale

Total ENP gray whale serious injury and mortality from

entanglementsrepresent-0-85-ENP-gray-whales-annuaty-—
Table 1 totals 8—1 9.3 whales annually and l 1 annuallv for PCEG gray whales. —plis-0-85-annuatly-from-prorated

Subsistence/Native Harvest Information
Subsistence hunters in Russia and the United States have traditionally harvested whales from the ENP stock
in the Berlng Sea although only the Russwn hunt has persisted in recent years (Huelsbeck 1988; Reeves 2002) h

#amewedeelwe—ze}@- NMFES has proposed to qrant a vvarver of the Marine Mammal Protectlon Act s moratorlum

on the take of marine mammals to allow the Makah Indian Tribe to take a limited number of Eastern North Pacific
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gray whales (NOAA 2019, 2020a, 2020b). The proposed rule includes a potential maximum removal of an average of
2.5 whales annually over a 10-year period (NOAA 2019). Proposed regulations include considerations of the estimated
probabilities of a Makah hunt taking a WNP gray whale (Moore and Weller 2018) and safequards to minimize the
probability of taking either WNP or PCFG whales. Moore and Weller (2018) estimated the probability of striking >1
WNP gray whale in a single year (based on 3 strikes annually) at 0.012 (95% CRI 0.006 — 0.019), and for a 10-year
hunt, the probability is 0.058 (95% CRI 0.030 — 0.93). These probabilities may change as additional information on
WNP population size and numbers of WNP whales using U.S. waters becomes available. A formal hearing occurred
in November 2019 and NMFS is awaiting a recommended decision from the Administrative Law Judge overseeing
that hearing (NOAA 2020b). The IWC Scientific Committee reviewed the proposed U.S. management plan for the
Makah hunt of gray whales and stated that “the performance of the Management Plan was adequate to meet the
Commission’s conservation objectives for the Pacific Coast Feeding Group, Western Feeding Group and Northern
Feeding Group gray whales” (IWC 2018).

In 2018, the IWC approved a 7-year quota (2019-2025) of 980 gray whales landed, with an annual cap of
140, for Russian and U.S. (Makah Indian Tribe) aboriginals based on the joint request and needs statements submitted
by the U.S. and the Russian Federation. The U.S. and the Russian Federation have agreed that the quota will be shared
with an average annual harvest of 135 whales by the Russian Chukotka people and 5 whales by the Makah Indian
Tribe. Total takes by the Russian hunt during the past five years were: 143-in-2042,-127-in-2013; 124 in 2014, 125 in
2015, and-120 in 2016, 119 in 2017 and 107 in 2018 (International Whaling Commission). There were no whales
taken by the Makah Indian Tribe during that period because their hunt request is still under review. Based on this
information, the annual subsistence take averaged 428 119 whales during the 5-year period from 2042-t6-2016 2014
to 2018. The IWC reports a total of 3;787 4,013 gray whales harvested from annual aboriginal subsistence hunts for
the 32 34-year period 1985 to 206462018, which includes struck and lost whales. The estimated population size of ENP
gray whales has increased during this same period (Fig. 2).

Other Mortality

Ship strikes are a source of mortality and serious injury for gray whales. During the most recent five-year
period, 2042-2016 2014-2018, serious injury and mortality of ENP gray whales attributed to ship strikes totaled 4 9
animals (ircluding-4 7 deaths and 2 ren- serious injuries) or 8:81.8 whales annually (Carretta et al. 2048b2020). Total
ship strike serious injury and mortality of gray whales observed in the PCFG range and season was 2-3 animals, or 8:4
0.6 whales per year (Carretta et al. 2048b2020). Ship strikes attributed to PCFG whales are also included in ENP
totals. Additional mortality from ship strikes probably goes unreported because the whales either do not strand, are
undetected, or lack obvious signs of trauma.

Marine debris entanglements account for a small observed percentage of gray whale serious injuries and
deaths. During 2014-2018, there were a total of 2 serious injuries/deaths, or 0.4 serious injuries/deaths annually
attributed to marine debris entanglement for the ENP stock of gray whales (Carretta et al. 2020).

One gray whale was illegally killed in 2017 by Alaska native hunters. NOAA closed the investigation on this
incident in 2018. The 5-year annual average for illegal hunts is 0.2 whales.

HABITAT CONCERNS

Nearshore industrialization and shipping congestion throughout gray whale migratory corridors represent
risks due to increased likelihood of exposure to pollutants and ship strikes, as well as a general habitat degradation.

Evidenee-indicates-that-the-The Arctic climate is changing significantly, resulting in & reductions in sea ice
cover that are likely to affect gray whale populations (Johannessen et al. 2004, Comiso et al. 2008, Perryman et al.
2002, Gailey et al. 2020). For example, the summer range of gray whales has greatly expanded in-the-past-decade
(Rugh et al. 2001). Bluhm and Gradinger (2008) examined the availability of pelagic and benthic prey in the Arctic
and concluded that pelagic prey is likely to increase while benthic prey is likely to decrease in response to climate
change. They noted that marine mammal species that exhibit trophic plasticity (such as gray whales, which feed on
both benthic and pelagic prey) will adapt better than trophic specialists. Annual sea ice conditions in arctic foraging
grounds have been linked to variability in gray whale calf survival and production in both Western (Gailey et al.
2020), and Eastern (Perryman et al. 2002) North Pacific populations. Following years of high sea-ice coverage on
foraging grounds, calf survival and production decline. Decreased spatial and temporal access to foraging grounds as
a result of heavy ice cover is hypothesized as the responsible factor.

Global climate change is alse likely to increase human activity in the Arctic as sea ice decreases, including
oil and gas exploration and shipping (Hovelsrud et al. 2008). Such activity will increase the ehanee-risk of oil spills
and ship strikes in this region. Gray whales have demonstrated avoidance behavior to anthropogenic sounds associated
with oil and gas exploration (Malme et al. 1983, 1984) and low-frequency active sonar during acoustic playback
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experiments (Buck and Tyack 2000, Tyack 2009). Ocean acidification could reduce the abundance of shell-forming
organisms (Fabry et al. 2008, Hall-Spencer et al. 2008), many of which are important in the gray whales’ diet (Nerini
1984).

STATUS OF STOCK

In 1994, the ENP stock of gray whales was removed from the List of Endangered and Threatened Wildlife
(the List), as it was no longer considered endangered or threatened under the Endangered Species Act (NMFS 1994).
Punt and Wade (2012) estimated the 2009 ENP population was at 85% of carrying capacity (K) and at 129% of the
maximum net productivity level (MNPL), with a probability of 0.884 that the population is was above MNPL and
therefore within the range of its optimum sustainable population (OSP).

The unusual mortality event (UME) of 2019-2020 resulted in elevated levels of stranded gray whales in poor
body condition. NOAA continues to monitor this population through calf production surveys during the northbound
migration and abundance surveys during the southbound migration (see Population Size). Even though the stock is
within OSP, abundance will fluctuate as the population adjusts to natural and human-caused factors affecting carrying
capacity (Puntand Wade 2012). It is expected that a population close to or at carrying capacity will be more susceptible
to environmental fluctuations (Moore et al. 2001). The correlation between gray whale calf production and
environmental conditions in the Bering Sea may reflect this (Perryman et al. 2002; Perryman and Weller 2012).
Overall, the population nearly doubled in size over the first 20 years of monitoring, and has fluctuated for the last 30
years, with a recent increase to over 26,000 whales. Carrying capacity for this stock was estimated at 25,808 whales
in 2009 (Punt and Wade 2012), however the authors noted that carrying capacity was likely to vary with environmental
conditions.

Based on 2012-2016 2014-2018 data, the estimated annual level of human-caused mortality and serious
injury for ENP gray whales includes Russian harvest (328 119), mortality and serious injury from commercial fisheries
(9-6.9.3), marine debris (8-35 0.4), ship strikes (8-8 1.8), and illegal hunts (0.2) totals 439 131 whales per year, which

does not exceed the PBR (801). Therefore the ENP stock of gray whales is not classrfred asa strategrc stock

PCFG gray whales do not currently have a formal status under the MMPA Abundance estimates of PCFG
whales increased from 1998 through 2004, remained stable during 2005-2010, and have steadily increased from 2011-
2015 (Calambokidis et al. 2017). Total annual human-caused mortality of PCFG gray whales from 2014 to 2018
during-the-period—2012-to-2016-includes mortality and serious injuries due to commercial fisheries (1.1/yr 8-#y),
tribal-fisheries-(0-25A), and ship strikes (6-4 0.6/yr), plus-tnidentified-whale-entanglements-assighed-as PCFG-gray
whales(0-1), er135 1.7 whales annually. This does not exceed the calculated PBR level of 3.5 whales for this
population. However, Levels-observed levels of human-caused mortality and serious injury resutting-from commercial
fisheries and ship strikes for both ENP and PCFG whales represent minimum estimates as—recorded-by-stranding

networks-or-at-sea-sightings-because not all cases are detected or documented.
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GRAY WHALE (Eschrichtius robustus): Western North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Gray whales occur along the eastern and

western margins of the North Pacific. In

the western North Pacific (WNP), gray

whales feed during summer and fall in P S 1P P
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the last known record from Koreawas in  Figure 1. Range map of the Western North Pacific Stock of gray
1977 (Park 1995; Kim et al. 2013). While  whales, including summering areas off Russia and wintering areas
recent observations of gray whales off the  in the western and eastern Pacific.
coast of Asia remain sporadic,
observations off Japan, mostly from the Pacific coast, appear to be increasing in the past two decades (Nakamura et
al. 2017b).

Information from tagging, photo-identification and genetic studies show that some whales identified in the
WNP off Russia have been observed in the eastern North Pacific (ENP), including coastal waters of Canada, the U.S.
and Mexico (Lang 2010; Weller et al. 2012; Urbén et al. 2013, Mate et al. 2015, Urban et al. 2019). Photographs of
379 individuals identified on summer feeding grounds off Russia (316 off Sakhalin; 150 off Kamchatka), were
compared to 10,685 individuals identified in Mexico breeding lagoons. A total of 43 matches were found, including
the following area matches: 14 Sakhalin-Kamchatka-Mexico, 25 Sakhalin-Mexico, and 4 Kamchatka-Mexico (Urban
et al. 2019). The number of whales documented moving between the WNP and ENP represents 14% of gray whales
|dent|f|ed off Sakhalm Island and Kamchatka according to Urban et al. (2019). {n-combination,-these-studies-have
, NP—-Some whales that feed off Sakhalin Island in
summer mlgrate east across the PaC|f|c to the west coast of North America in winter, while others migrate south to
waters off Japan and China (Weller et al. 2016). Cooke et al. (2019) note that the fraction of the WNP population that
migrates to the ENP is estimated at 45-80% and note “therefore it is likely that a western breeding population that
migrates through Asian waters still exists.” These authors further state that at least 20% of WNP gray whales probably

mlqrate elsevvhere Ilkely to Wlntermq areas in AS|an waters. Geeke—@@l%)—estmqated—that%l-%@@%—ef—the—whales

eeuw—m@rate—selely—wﬁhm—the—WNP—Desplte these estlmates of cross-basin movements anaIyS|s of photo-

identification data, including data on mother-calf pairs and paternity assessments, suggest that gray whales summering
in the WNP may constitute a demographically self-contained subpopulation where mating occurs at least preferentially
and possibly exclusively within the subpopulation (Broker et al. 2020, Cooke et al. 2017, IUCN 2018). Despite the
observed movements of some gray whales between the WNP and ENP, significant differences in their mitochondrial
and nuclear DNA exist (LeDuc et al. 2002; Lang et al. 2011). Taken together, these observations indicate that not all
gray whales in the WNP share a common wintering ground. Briiniche-Olsen et al. (2018a) reassessed the genetic
differentiation of gray whales feeding off Sakhalin and ENP whales from the Mexican breeding lagoons using nuclear
Single Nucleotide Polymorphisms (SNPs). The degree of differentiation between these two regions was small but
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significant despite the existence of some admixed individuals. In conclusion, these authors suggested that gray whale
population structure is not currently determined by simple geography and may be in flux as a result of emerging
migratory dynamics._Contemporary gray whale genomes, both eastern and western, contain less nucleotide diversity
than most other marine mammals and evidence of inbreeding is greater in the Western Pacific than in the Eastern
Pacific populations (Briiniche-Olsen et al. 2018b).

In 2012, the National Marine Fisheries Service convened a scientific task force to appraise the currently
recognized and emerging stock structure of gray whales in the North Pacific (Weller et al. 2013b). The charge of the
task force was to evaluate gray whale stock structure as defined under the Marine Mammal Protection Act (MMPA)
and implemented through the National Marine Fisheries Service’s Guidelines for Assessing Marine Mammal Stocks
(GAMMS; NMFS 2005). Significant differences in both mitochondrial and nuclear DNA between whales sampled
off Sakhalin Island (WNP) and whales sampled in the ENP provided convincing evidence that resulted in the task
force advising that WNP gray whales should be recognized as a population stock under the MMPA and GAMMS
guidelines. Given the interchange of some whales between the WNP and ENP, including seasonal occurrence of WNP
whales in U.S. waters, the task force agreed that a stand-alone WNP gray whale population stock assessment report
was warranted.

The IWC Scientific Committee has-conducted-a-series-of completed annual (2014-2018) range-wide workshops
on the status of North Pacific gray whales. The prlmary objectlves of these meetlngs was-hot-to-determine-a-single
i were to identify plausible

stock structure hypotheses eensrstent—wrth—the—suﬁe—ef—data—ava#ableﬂw—geal—ls—te and create a foundatlon for

Paemc— The Screntlflc Commlttee reported on the plausrbllltv of various stock structure hvpotheses in 2020 (IWC
2020). There are up to three feeding groups or aggregations: the Pacific Coast Feeding Group (PCFG), the Western
Feeding Group (WFG), and the North Feeding Group (NFG). The PCFG is defined in the stock assessment report for
Eastern North Pacific gray whale. The WFG consists of whales that feed off Sakhalin Island as documented via photo-
ID. The NFG includes whales found feeding in the Bering and Chukchi Seas where photo-1D and genetic data are
sparse. The IWC also considers up to three extant breeding stocks: the Western Breeding Stock (WBS), the Eastern
Breeding Stock (EBS), and a third unnamed stock that includes WFG whales interbreeding largely with each other
while migrating to the Mexican wintering grounds. The IWC summarizes three ‘high plausibility’ hypotheses as
follows: Hypothesis 3a is characterized by maternal feeding ground fidelity, one migratory route/wintering region
used by Sakhalin whales, and random mating. Under this hypothesis, a single breeding stock (EBS) exists that includes
three feeding groups: NFG, PCFG, and WFG. Areas off Southern Kamchatka and the Northern Kuril Islands are used
by some whales that belong to the WFG and some whales that belong to the NFG. Although two breeding stocks
(WBS and EBS) may once have existed, the WBS is assumed to have been extirpated. Hypothesis 4a is characterized
by maternal feeding ground fidelity, one migratory route/wintering region used by Sakhalin whales, and non-random
mating. Under this hypothesis, two breeding stocks exist (EBS and WBS) and overwinter in Mexico. One breeding
stock includes NFG and PCFG whales, and the second breeding stock includes WFG whales that mate largely with
each other while migrating to Mexico. Areas off Southern Kamchatka and the Northern Kuril Islands are used by
some whales that belong to the breeding stock comprised of WFG whales and some whales that belong to the NFG.
Although a third breeding stock (the WBS) may once have existed, under this hypothesis the WBS is assumed to have
been extirpated. Hypothesis 5a is characterized by maternal feeding ground fidelity, two migratory routes/wintering
grounds used by Sakhalin whales, and random mating. Under this hypothesis, two breeding stocks exist: EBS and
WABS. The EBS includes three feeding groups: PCFG, NFG, and the WEG that feeds off Northeastern Sakhalin Island.
The WBS whales feed in the Okhotsk Sea and off Northeastern Sakhalin Island, Southern Kamchatka, and the
Northern Kuril Islands and then migrate to the South China Sea to overwinter. Under this hypothesis, areas off
Southern Kamchatka and the Northern Kuril Islands are used by the WFG, the NFG, and the feeding whales that are

part of the WBS.
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POPULATION SIZE

Estimated population size from photo-ID data for Sakhalin and Kamchatka in 2016 was estimated at 290
whales (90% percentile intervals = 271 — 311) (Cooke 2017, Cooke et al. 2018). Of these, 175-192 whales are
estimated to be predominantly part of a Sakhalin feeding aggregation. These estimates represent animals in the 1-year
plus age category. Cooke (2017) notes that not all of these animals belong to the Western North Pacific stock of gray
whales and proposes an upper limit of approximately 100 whales from Sakhalin that could belong to the Western
North Pacific breeding population.

Minimum Population Estimate

The minimum population size estimate is taken as the lower 5™ percentile of the estimate from Cooke (2017),
or 271 animals. This is a more conservative estimate of minimum population size than using the lower 20" percentile
of a population estimate, however, Cooke (2017) did not provide such an estimate in his analysis.

Current Population Trend
The combined Sakhalin Island and Kamchatka populations were estimated to be increasing from 2005
through 2016 at an average rate between 2-5% annually (Cooke 2017).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

An analysis of the ENP gray whale population provided an estimate of Rmax 0f 0.062, with a 90% probability
the value was between 0.032 and 0.088 (Punt and Wade 2012). This value of Rmax is also applied to WNP gray whales,
as it is currently the best estimate of Rmax available for any gray whale population.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size(271)
times one-half the estimated maximum annual growth rate for a gray whale population (%2 of 6.2% for the Eastern
North Pacific Stock, Punt and Wade 2012), times a recovery factor of 0.1 (for an endangered stock with Nmin < 1,500,
Taylor et al. 2003), and also multiplied by estimates for the proportion of the stock that uses U.S. EEZ waters (0.575),
and the proportion of the year that those animals are in the U.S. EEZ (3 months, or 0.25 years) (Moore and Weller
2013), resulting in a PBR of 0.12 WNP gray whales per year, or approximately 1 whale every 8 years (if abundance
and other parameters in the PBR equation remained constant over that time period).

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

The decline of gray whales in the WNP is attributable to commercial hunting off Korea and Japan between
the 1890s and 1960s. Fhep Pre-exploitation abundance of WNP gray whales is unknown, but has been estimated to
be between 1,500 and 10,000 individuals (Yablokov and Bogoslovskaya 1984). By 1910, after some commercial
exploitation had already occurred, it is estimated that only 1,000 to 1,500 gray whales remained in the WNP population
(Berzin and Vladimirov 1981). The basis for how these two estimates were derived, however, is not apparent (Weller
et al. 2002). By the 1930s, gray whales in the WNP were considered by many to be extinct (Mizue 1951; Bowen
1974).

A significant threat to gray whales in the WNP are incidental catches in coastal net fisheries (Weller et al.
2002; Nakamura et al. 2017b; Weller et al. 2008; Weller et al. 2013a; Lowry et al. 2018). Between 2005 and 2007,
four female gray whales (including one mother-calf pair and one yearling) died in fishing nets on the Pacific coast of
Japan. In addition, one adult female gray whale died as a result of a fisheries interaction in November 2011 off Pingtan
County, China (Wang et al. 2015). An analysis of anthropogenic scarring of gray whales photographed off Sakhalin
Island found that at least 18.7% (n=28) of 150 individuals identified between 1994 and 2005 had evidence of previous
entanglements in fishing gear but where the scars were acquired is unknown (Bradford et al. 2009). Trap nets for
Pacific salmon have been deployed in the feeding area off northeastern Sakhalin Island since 2013, resulting in two
known entanglements and one probable entanglement mortality (Lowry et al. 2018).

Given that some WNP gray whales occur in U.S. waters, there is some probability of WNP gray whales being
killed or injured by ship strikes or entangled in fishing gear within U.S. waters.
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proposed to grant a waiver of the I\/Iarme I\/Iammal Protectlon Act’s moratorrum on the take of marine mammals to
allow the Makah Indian Tribe to take a limited number of Eastern North Pacific gray whales (NOAA 2019, 20203,
2020b). The proposed rule includes a potential maximum removal of an average of 2.5 whales annually over a 10-
year period (NOAA 2019). Proposed requlations include considerations of the estimated probabilities of a Makah hunt
taking a WNP gray whale (Moore and Weller 2018) and safequards to minimize the probability of taking either WNP
or PCFG whales. Moore and Weller (2018) estimated the probability of striking >1 WNP gray whale in a single year
(based on 3 strikes annually) at 0.012 (95% CRI 0.006 — 0.019), and for a 10-year hunt, the probability is 0.058 (95%
CRI 0.030 — 0.93). These probabilities may change as additional information on WNP population size and numbers
of WNP whales using U.S. waters becomes available. A formal hearing occurred in November 2019 and NMFS is
awaiting a recommended decision from the Administrative Law Judge overseeing that hearing (NOAA 2020b). The
IWC Scientific Committee reviewed a proposed U.S. management plan for the Makah hunt of gray whales and stated
that “the performance of the Management Plan was adequate to meet the Commission’s conservation objectives for
the Pacific Coast Feeding Group Western Feedlhq Group and Northern Feedlhq Group gray Whales” (IWC 2018)

HABITAT ISSUES

Near shore industrialization and shipping congestion throughout the migratory corridors of the WNP gray
whale stock represent risks by increasing the likelihood of exposure to pollutants and ship strikes as well as a general
degradation of the habitat. In addition, the summer feeding area off Sakhalin Island is a region rich with offshore oil
and gas reserves. Two major offshore oil and gas projects now directly overlap or are in near proximity to this
important feeding area, and more development is planned in other parts of the Okhotsk Sea that include the migratory
routes of these whales. Operations of this nature have introduced new sources of underwater noise, including seismic
surveys, increased shipping traffic, habitat modification, and risks associated with oil spills (Weller et al. 2002).
During the past decade, a Western Gray Whale Advisory Panel, convened by the International Union for Conservation
of Nature (IUCN), has been providing scientific advice on the matter of anthropogenic threats to gray whales in the
WNP. Ocean acidification could reduce the abundance of shell-forming organisms (Fabry et al. 2008, Hall-Spencer
et al. 2008), many of which are important in the gray whales’ diet (Nerini 1984). An unusual mortality event (UME)
that began in 2019 and is ongoing (NOAA 2020a) resulted in elevated levels of stranded gray whales in poor body
condition, however, it is unknown if oceanographic conditions related to this UME affected WNP and ENP gray
whales similarly. Annual sea ice conditions in arctic foraging grounds have been linked to variability in gray whale
calf survival and production in both Western (Gailey et al. 2020), and Eastern (Perryman et al. 2002) North Pacific
populations. Following years of high sea-ice coverage on foraging grounds, calf survival and production decline.
Decreased spatial and temporal access to foraging grounds as a result of heavy ice cover is hypothesized as the
responsible factor.

STATUS OF STOCK

The WNP stock is listed as “Endangered” under the U.S. Endangered Species Act of 1973 (ESA) and is
therefore also considered “strategic” and “depleted” under the MMPA. At the time the ENP stock was delisted, the
WNP stock was thought to be geographically isolated from the ENP stock. NOAA (2018) initiated a 5-yr Status
Review of WNP gray whales to ensure that the listing classification is accurate. This review is ongoing.
Documentation of some whales moving between the WNP and ENP indicates otherwise (Lang 2010; Mate et al. 2011;
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Weller et al. 2012; Urbéan et al. 2013, 2019). Other research findings, however, provide continued support for
identifying two separate stocks of North Pacific gray whales, including: (1) significant mitochondrial and nuclear
genetic differences between whales that feed in the WNP and those that feed in the ENP (LeDuc et al. 2002; Lang et
al. 2011), (2) recruitment into the WNP stock is almost exclusively internal (Cooke et al. 2013), (3) a single nucleotide
polymorphism (SNP) study that indicates the gray whale gene pool is differentiated into two populations (Briiniche-
Olsen et al. 2018a) and (4) the abundance of the WNP stock remains low while the abundance of the ENP stock grew
steadily following the end of commercial whaling (Cooke et al.2017). As long as the WNP stock remains listed as
endangered under the ESA, it will-continues to be conS|dered as depleted under the MMPA
The IWC SC|ent|f|c Commlttee ha 3

Cooke et aI (2017) conducted an deated—assessment of gray whales in the WNP usmg an |nd|V|duaIIy based stage—
structured population model with modified stock definitions that allows for the possibility of multiple feeding/breeding
groups. Cooke et al. (2017) noted that “there is preferential, but not exclusive, mating within the Sakhalin feeding
aggregation. The hypothesis of mating exclusively within the Sakhalin feeding population is just rejected (p < 0.05).
We conclude that the Sakhalin feeding aggregation is probably not genetically closed but that the Sakhalin and
Kamchatka feeding aggregations, taken together, may be genetically closed. However, genetic data from Kamchatka
would be required to confirm this.” In this scenario, whales identified feeding off Sakhalin represent about 2/3 of the

combined Sakhalin Island-Kamchatka subpopulation. Further substructure within the subpopulation was not excluded
by Cooke et al. (2017), including the possibility of less than 50 mature whales that breed only in the WNP. Other IWC
hvpotheses include the pOSSIbIIItV that the Western Breedlnq stock has been extlrpated (IWC 2020) Ihe—lWGanalyses
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FIN WHALE (Balaenoptera physalus-physalus velifera ):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Fin _whales are found from
temperate to subpolar oceans worldwide,
with a distributional hiatus between the
Northern and Southern Hemispheres within
20° to 30° of the equator (Edwards et al.
2015). NerthernHemispherefin-whales{(B-
physatusphysalus)-Hkelycomprisedistinet

Racttic—and-Atanticsubspecies{Archeret
ak—2013). Fin whales occur throughout the
North  Pacific, from the seuthern
northeastern Chukchi Sea (Crance et al.
2015) to the Tropic of Cancer (Mizroch et al.
2009), but their wintering areas are poorly
known. Archer et al. (2019a) used
mitochondrial DNA and single-nucleotide
polymorphisms (SNPs) to demonstrate that
North Atlantic and North Pacific genetic
samples could be correctly assigned to their P
respective ocean basins with 99% accuracy.
North Pacific whales are recognized as a
separate subspecies: Balaenoptera physalus
velifera. Mizroch et al. (2009) described
eastern and western North Pacific
populations, based on sightings data, catch
statistics, recaptures of marked whales,
blood chemistry-data, and acoustics. The two W Longitude

populations are thought to have separate

wintering and mating grounds off ef-Asia

and North America and during summer,  Figure 1. Fin whale sighting locations based on
whales from each population may co-occur  shipboard surveys off California, Oregon, and
near the Aleutian Islands and Bering Sea  Washington, 1991-2014. Dashed line represents the
(Mizroch et al. 2009). Non-migratory  U.S. EEZ; thin lines indicate completed transect effort
populations exist in the Gulf of California,  of all surveys combined.

based evidence from photo-ID, genetics,

satellite telemetry, and acoustics (Thompson et al. 1992; Tershy et al. 1993; Bérubé et al. 2002; Jiménez
Lopez et al. 2019 Nigenda- Morales 2008; SII‘O\IL et aI 2017) and the East Chlna Sea (FUjlno 1960)
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N Latitude

—Fln Whales are scarce in the eastern
tropical Pacific in summer (Wade and Gerrodette 1993) and winter (Lee 1993). Fin whales occur year-round
in the Gulf of Alaska (Stafford et al. 2007); the Gulf of California (Tershy et al. 1993; Bérubé et al. 2002);
California (Dohl et al. 1983; Sirovi¢ et al. 2017); and Oregon and Washington (Moore et al. 1998). Fin

whales satellite-tagged in the Southern California Bight (SCB) 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-t 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.
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While knowledge of North Pacific fin whale population structure from genetic and movement
patterns is limited, passive acoustic data provides another line of evidence to assess population structure. For
example, acoustic data (Sirovi¢ et al., 2017; Thompson et al., 1992) support prior photo-ID (Tershy et al.
1993) and genetic conclusions (Bérubé et al. 2002; Nigenda-Morales et al. 2008; Rivera-Ledn et al. 2019)
that a resident fin whale population occurs in the Gulf of California, Mexico. Additionally, acoustic data
indicate there may be a resident population in southern California waters, though this may be confounded by
seasonal movements in the region (Sirovié et al., 2015, 2017). Oleson et al. (2014) report that fin whale songs
recorded near Hawaii are similar to those from southern California and the Bering Sea, suggesting movement
of animals throughout that range. Song structure throughout the North Pacific is characterized by seasonal
and interannual variability (Delarue et al., 2013; Oleson et al., 2014; Sirovic et al., 2017; Weirathmueller et
al., 2017). Similarities of songs within and across years for multiple North Pacific pelagic areas (Hawalii,
Bering Sea, Southern California) suggests that a single population may range throughout this oceanic basin;
however there is also evidence for multiple song types in the Bering Sea (Delarue et al., 2013) and the
northeast Pacific, including a possible resident population in inland waters of British Columbia (Koot, 2015).
Archer et al. (2019b) developed an automated classification method for fin whale note types that revealed
analysts have manually misclassified certain fin whale note types near Hawaii, which has implications for
stock identification interpretation. These authors found that Hawaii had some of the most distinctive calls,
with sequences characterized by “B” type calls with relatively long internote intervals. Archer et al. (2019b)
also notes the similarity of B sequences from the Gulf of California in spring that match those described by
Sirovi¢ et al. (2017) as a “long singlet” pattern found in the southern Gulf of California and southern
California Bight. In the Archer et al. (2019b) study, the B singlet pattern was most similar to Monterey Bay
and northwest Pacific autumn sequences, perhaps reflecting a widespread pattern across populations in the
North Pacific, or hinting at some population connectivity between the central and southern U.S. West Coast
and southern Gulf of California and the northwest Pacific (Archer et al. 2019b). Acoustic evidence also hints
at possibly two populations that use the Chuckchi Sea and central Aleutian Islands area that mix seasonally
in the southern Bering Sea (Archer et al. 2019b). Observed movements of fin whales from the southern and
central Bering Sea to the Aleutian Islands and Kamchatka documented from Discovery tag recoveries are
consistent with these acoustic findings (Mizroch et al. 2009). Further research is necessary to use multiple
lines of evidence, such as acoustics, genetics, and satellite telemetry in order to identify population stocks in
the North Pacific (Martien et al. 2020).

Insufficient data exists to determine population structure, but from a conservation perspective it
may be risky to assume panmixia in the North Pacific. This report covers the stock of fin whales found along
the coasts of California, Oregon, and Washington within 300 nmi of shore (Fig. 1). 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. 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 estimated to belong to the eastern
Pacific stock. The best estimate of fin whale abundance in California, Oregon, and Washington waters out to
300 nmi is 9,029 (CV=0.12) whales, based on a trend analysis of 1991-2014 line-transect data (Nadeem et
al. 2016; Fig. 2). This estimate is based on similar methods applied to this population by Moore and Barlow
(2011). However, the new abundance estimate is significantly 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 1991-2014 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 estimate for the most recent
year, or 2014. This is probably an underestimate because it excludes some fin whales that could not be
identified in the field and were recorded as “unidentified rorqual” or “unidentified large whale”.
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Minimum Population Estimate
The minimum population estimate for fin whales is taken as the lower 20th percentile of the
posterior distribution of 2014 abundance estimate, or 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 line transect surveys conducted in the California Current between 1991 and 2014 (Nadeem et
al. 2016, Fig. 2). Abundance in waters out
to 300 nmi off the coast of California = Predicted abundance
approximately doubled between 1991 and | | ~°°°°°° g
1993, from approximately 1,744 (CV =
0.25) to 3,369 (CV= 0.21), suggesting
probable immigration of animals into the
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 abundance increase
between 1991 and 2014. Since 2005, the
abundance increase has been driven by
increases off northern California, Oregon
and Washington, while numbers off Central : , : ,
and Southern California have been stable 1995 2000 2005 2010
(Nadeem et al. 2016). Zerbini et al. (2006) Year
found similar evidence of increasing fin
whale abundance in Alaskan waters at a rate
of 4.8% annually between 2001 and 2003.

Lower 20% quantile

10000 15000
1 1

Abundance

5000

Figure 2. Trend-based estimates of fin whale abundance,
1991- 2014, with 95% Bayesian credible intervals (Nadeem

CURRENT AND MAXIMUM NeT tal-2016).

PRODUCTIVITY RATES

Estimated annual rates of increase in the California Current (California, Oregon, and Washington
waters) averaged 7.5% from 1991 to 2014 (Nadeem et al. 2016). However, it is unknown how much of this
growth is due to immigration rather than birth and death processes. A 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 (Mizroch et al. 1984).

POTENTIAL BIOLOGICAL REMOVAL

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

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fisheries Information

The California large-mesh drift gillnet fishery for swordfish and thresher shark includes one
observed entanglement record (in 1999) of a fin whale from 9,085 observed fishing sets during 1990 - 2018

(Carretta 2020). The estlmated bycatch of fm vvhales in this fishery for the most recent 5- vear perlod |s Z€ero
whales (Carretta 2020) One A A .

41



In addition to drift gillnets, fin whales have-been- are observed entangled in longline gear. One fin
whale was observed entangled in 2015 in the Hawaii shallow-set longline fishery in waters between the U.S.
West Coast and Hawaiian EEZs. The entanglement was assigned a non-serious injury, based on the animal
being cut free of the gear and-enrly with superficial wounds caused by the line (Bradford 2018). The stock
identity of this whale is unknown.

Three fin whale serious injuries were documented in unidentified fishing gear during 2014-2018, or
0.6 whales annually (Carretta et al. 2020). Additionally, there were 21 unidentfied whale entanglements
durrnq thrs oerrod of which, 0.46 were prorated as fin vvhales using the method reported by Carretta (2018).

entang#ements—feez%z-zO}G—Unldentlfled whale entanglements typlcally |nvolve Whales seen at -sea Wlth
unknown gear configurations that are prorated to represent 0.75 serious injuries per entanglement case. Thus

itHs-estimated-thatat-least approximately 8:26 0.46 x 0.75 = 8:2 0.35 additional-fin whale serious injuries are
represented occurred from the 21 unidentified whale entanglement cases during 2042-20146 2014-2018 (Table
1). This represents a negligible annual estimate of 8:84 0.07 prorated fin whales derived from sightings of
unidentified entangled whales. Total mean annual fishery-related serious injury and mortality is the sum of
observed (0.6) and prorated (0.07) mean annual deaths and serious injuries, or 0.67 fin whales annually (Table

1).

Table 1. Summary of available information on the incidental mortality and serious injury of fin whales
(CAIOR/\NA stock) for commercral frshenes that mrght take thrs specres Ihemeanennu&l—t&keestrmateier

Mean
Percent Observed Annual Mortality
Observer (or self- Estimated Mortality and Serious
Fishery Name Data Type | Year(s) Coverage reported) | (and serious injury) Injury
9 (CVin
parentheses)
CA swordfish and 230
thresher shark drift 2012-2016 | observer 219 0 =03HCeNV=3"7 <0 HCV=37H
gillnet fishery 2014-2018 S 0 (n/a) 0 (n/a)
Unidentified fishery
. - . 7 | 2612-2016 at-sea
|nteract|ovr\:rs];rltevsolvrng fin 2014-2018 | sightings n/a 23 062 (3) > 0406
Unidentified fishery
interactions involving at-sea
unidentified whales 2014-2018 sightings n/a n/a 0(0.35) 0.07
prorated to fin whale
Minimum total annual takes >0-50.67 (n/a)
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Ship Strikes

Shlp str|kes were |mpI|cated in the deaths of 8 fln whales from 204:2—294:6 2014-2018 and-there-was
A i ike (Carretta et al. 2018b
2020) Addltlonal mortallty from sh|p strlkes 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 1.6 fin whales per year during 2042-2016 2014-2018. Documented ship
strike deaths and serious injuries are derived from direct counts of whale carcasses and represent minimum
impacts. Where evaluated, estimates of detection rates of cetacean carcasses are consistently guite-low across
different regions and species (<1% to 33%), highlighting that observed numbers underestimate true impacts
(Carretta et al. 2016, Kraus et al. 2005, Williams et al. 2011, Prado et al. 2013, Wells et al. 2015). Ship strike
mortality was recently estimated for fin whales in the U.S. West Coast EEZ (Rockwood et al. 2017), using
an encounter theory model (Martin et al. 2016) that combined species distribution models of whale density
(Becker et al. 2016), vessel traffic characteristics (size + speed + spatial use), along with whale movement
patterns obtained from satellite-tagged animals in-the—region-to estimate encounters that would result in
mortality. The estimated number of annual ship strike deaths was 43 fin whales, though this includes only
the period July — November when whales are most likely to be present in the U.S. West Coast EEZ and the
season that overlaps with cetacean habitat models generated from line-transect surveys (Becker et al. 2016,
Rockwood et al. 2017). This estimate is based on an assumption of a moderate level of vessel avoidance
(55%) by fin whales, as measured by the behavior of satellite-tagged blue whales in the presence of vessels
(McKenna et al. 2015). The estimated mortality of 43 fin whales annually due to ship strikes represents
approximately < 0.5% of the estimated population size (43 deaths / 9,029 whales). The results of Rockwood
etal. (2017) also include a no-avoidance encounter model that results in a worst-case estimate of 95 fin whale
ship strike deaths per year, representing approximately 1% of the estimated population size. The authors also
note that 65% of fin whale ship strike mortalities occur within 10% of the study area, implying that vessel
avoidance mitigation measures can be effective if applied over relatively small regions. The authors of
Rockwood et al. (2017) also estimated a worst-case ship strike carcass recovery rate of 5% for fin whales,
but this estimate was based on a multi-species average from three species (gray, killer and sperm whales).
Another way to estimate carcass recovery and/or documentation rates of fin whales killed or seriously injured
by vessels is by directly comparing the documented number of ship strike deaths and serious injuries with
annual estimates of vessel strikes from Rockwood et al. (2017). Comprehensive coast-wide data on ship
strike deaths and serious injuries assumed to result in death are compiled in annual reports on observed
anthropogenic morality for the 3812-year period 2007-2616-2018 (Carretta et al. 2013, 2018b, 2020). During
this 10 12-year period, there were 15-20 observations of fin whale ship strike deaths and 1 serious injury
assumed to result in the death of the whale, or -6 1.8 fin whales annually. The most conservative estimate
of ship strike deaths from Rockwood et al. (2017) is 43 whales annually. The ratio of documented ship strike
deaths (3:61.8/yr) to estimated annual deaths (43) implies a carcass recovery/documentation rate of 3-7 4.1%,
which is lower than the worst-case estimate of 5% from Rockwood et al. (2017). There is uncertainty
regarding the estimated number of ship strike deaths, however, it is apparent that carcass recovery rates of
fin whales are quite low.

Vessel traffic within the U.S. West Coast EEZ continues to be a ship strike threat to all large whale
populations (Redfern et al. 2013, Moore et al. 2018). However, a complex of vessel types, speeds, and
destination ports all contribute to variability in ship traffic, and these factors may be influenced by economic
and regulatory changes. For example, Moore et al. (2018) found that primary vessel travel routes changed
when emission control areas (ECAs) were established off the U.S. West Coast. They also found that large
vessels typically reduced their speed by 3-6 kts in ECAs between 2008 and 2015. The speed reductions are
thought to be a strategy to reduce operating costs associated with more expensive, cleaner burning fuels
required within the ECAs. In contrast, Moore et al. (2018) noted that some vessels increased their speed
when they transited longer routes to avoid the ECAs. Further research is necessary to understand how
variability in vessel traffic affects ship strike risk and mitigation strategies.

STATUS OF STOCK

Fin whales in the North Pacific were given protected status by the IWC in 1976. Fin whales are
formally listed as "endangered" under the Endangered Species Act (ESA), and consequently this stock is
automatically considered as a "depleted" and "strategic" stock under the MMPA. The total observed
incidental mortality and serious injury (2% 2.5/yr), due to fisheries (8-5 0.67/yr, including identified and
prorated fin whales), and ship strikes (6 1.8/yr), is less than the calculated PBR (81). However, observations
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alone underestimate true impacts due to incomplete detection of vessel strikes and fishery entanglements.
Total fishery mortality is less than 10% of PBR and, therefore, may be approaching zero mortality and serious
injury rate.

Estimated vessel strike mortality is 43 whales annually, or approximately 0.5% of the estimated
population size. As these estimates are model-derived, they are inherently corrected for undocumented and
undetected cases, but they represent only a portion of the year (July-December) for which habitat model data
are available. The worst-case vessel strike estimate of mortality is 95 whales, based on no avoidance of
vessels, or approximately 1% of the estimated population size. Neither vessel strike estimate includes
incidents outside of the U.S. West Coast EEZ.

There is strong evidence that the population has increased since 1991 (Moore and Barlow 2011,
Nadeem et al. 2016). Increasing levels of anthropogenic sound in the world’s oceans is a habitat concern for
whales, particularly for baleen whales that 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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ROUGH-TOOTHED DOLPHIN (Steno bredanensis):
Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Rough-toothed  dolphins  are .
found throughout the world in tropical and %] -~
warm-temperate waters (Perrin et al. / N
2009). They are present around all the 25 | “oiv® 4 T~
main Hawaiian Islands, though are \ o X S~
relatively uncommon near Maui and the 4- ~ o T Ty T
Islands region (Baird et al. 2013) and have  ,4°. ) N RN T~
been observed close to the islands and ¢ T~— =l = . \
atolls at least as far northwest as Pearl and T el \
Hermes Reef (Bradford et al. 2017). 20 ‘—\\._ : . " )
Rough-toothed dolphins were occasionally ~_ /
seen offshore throughout the U.S. \ p
Exclusive Economic Zone (EEZ) of the
Hawaiian Islands during both 2002, and 13‘2"’ 1?Ig° 1?:1"' 17'0" 16Is° 15|2" 15:3" 15I4“ 150°
é?;gfofdndet2;)'1725;;\/%;282?0: gggg Figure 1. Rough-toothed dolphin sighting locations during the

' : ' ' 2002 (epen—diamonds),—ang 2010 (circlesblack—diamends), and
: : 2017 (squares) shipboard cetacean surveys of U.S. EEZ waters
gle?r?toagevigten'g?gﬂrezz?tt?z%ogl)h American surrounding the Hawaiian Islands (Barlow 2006, Bradford et al.

Population structure in  rough- 2017, Yano et al. 2018;-see-Appendix—2-for-details-on-timing-and
toothed dolphins was recently examined location—of—survey—effort). Outer line represents approximate
using genetic samples from several tropical poqndary of survey area af?d. U.S. EEZ. Dark gGray shadl_ng
and sub-tropical island areas in the Pacific. indicates area—ofof the original Papahanaumokuakea Marine
Albertson et al. (2016) found significant National Monument, with the lighter gray shading denoting the full

differentiation in MtDNA and NUDNA 2016 Expansion area. Dotted line represents the 1000 m isobath.

from samples collected at Hawaii Island

versus all other Hawaiian Island areas sampled. Estimates of differentiation among Kauai, Oahu, and the
northwestern Hawaiian Islands (NWHI) were lower and not statistically significant. Based on their result, Albertson
et al. (2016) suggest that Hawaii Island warrants designation as a separate island-associated stock. Evaluation of
individual rough-toothed dolphin encounters indicate differences in group sizes, habitat use, and behavior between
groups seen near Hawaii Island and those seen near Kauai and Niihau (Baird et al 2008).Photographic identification
studies suggested that dispersal rates between the islands of Kauai/Niihau and Hawaii do not exceed 2% per year
(Baird et al. 2008). Resighting rates off the island of Hawaii are high, with 75% of well-marked individuals
resighted on two or more occasions, suggesting high site fidelity and low population size. Movement data from 17
individual rough-toothed dolphins tagged near Kauai and Niihau show all individuals remained associated with
Kauai with exception of one individual that moved from Kauai and Oahu and back (Baird 2016). The available
genetics, movements, and social affiliation data suggest that there is at least one island-associated stock in the main
Hawaiian Islands (MHI) Dellneatlon of island- assomated stocks in Hawaii is under review (Martien et al. 2016).

Figure 1). Rough-toothed dolphins have

For the Marlne Mammal Protection Act (MMPA) stock assessment reports, there are two Pacific
management stocks: 1) The Hawaii Stock (this report), and 2) the American Samoa Stock. The Hawaiian stock
includes animals found both within the Hawaiian Islands EEZ and in adjacent high seas waters; however, because
data on abundance, distribution, and human-caused impacts are largely lacking for high seas waters, the status of
this stock is evaluated based on data from the U.S. EEZ waters of the Hawaiian Islands (NMFS 2005).
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POPULATION SIZE

Encounter data from a—2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ were
recently reevaluated for each survey year, resulting in the following abundance estimates of rough-toothed dolphins
in the Hawaii EEZ (Bradford et al. in review) (Table 1).

Table 1. Line-transect abundance estimates for rough-toothed dolphins derived from surveys of the entire Hawaii
EEZ in 2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CVv 95% Confidence Limits
2017 76,375 0.41 35,286-165,309
2010 74,001 0.39 35,197-155,586
2002 65,959 0.39 31,344-138,803

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for rough-toothed dolphins
from Barlow et al. (2015). Although previous estimates from the Hawaii EEZ have been published using subsets of
this data, Bradford et al. (in review), uses a consistent approach for estimating all abundance parameters and the
resulting estimates are considered the best available for each survey year. Model-based density and abundance
estimates were also built for rough-toothed dolphins (Becker et al. in review); however, only static geographic and
depth variables were selected within the modeling process, precluding evaluation of inter-annual changes in density
relatlve to other dvnamlc vanables The best estlmate |s based on the 2017 survey, or 76 375 (CV O 41). using

the—ZOOQ—data- A populatlon estlmate for thls spemes has been made in the eastern troplcal PaC|f|c (Wade and
Gerrodette 1993), but it is not known whether these animals are part of the same population that occurs around the
Hawaiian Islands.

Mark-recapture estimates for the islands of Kauai/Nihau and Hawaii were derived from identification
photographs obtained between 2003 and 2006, resulting in estimates of 1,665 (CV=0.33) around Kauai/Niihau and
198 (CV=0.12) around the island of Hawaii (Baird et al. 2008). Such estimates may be representative of smaller
island-associated populations at those island areas.

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 2040 2017 abundance estimate or 52,833 54,804 rough-toothed dolphins within the
Hawaiian Islands EEZ.

Current Population Trend
The three available abundance estimates for this stock have broad and overlapping confidence intervals,

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL
The potential biological removal (PBR) level for the Hawaii stock of rough-toothed dolphins is calculated
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as the minimum population size within the U.S. EEZ of the Hawaiian Islands (54,80452,833) times one half the
default maximum net growth rate for cetaceans (¥2 of 4%) times a recovery factor of 0.5 84 (for a stock of unknown
status with no known a-Hawaiian Islands EEZ fishery mortality and serious injury-rate-GV>-0.8 ; Wade and Angliss
1997), resulting in a PBR of 548 423 rough-toothed dolphins per year.

HUMAN-CAUSED MORTALITY L i I | !

AND SERIOUS INJURY 40°- | Observed Takes, 2014-2018
# Rough-toothed dolphin (n=1)
Fishery Information 35°] + Unid. cetacean, possibly Rough-toothed (n=2)

Information on fishery-related
mortality and serious injury of
cetaceans in Hawaiian waters is
limited, but the gear types used in
Hawaiian fisheries are responsible for

marine mammal mortality and serious -
injury in other fisheries throughout

U.S. waters. Rough-toothed dolphins 15°- Hawaiian -
are known to take bait and catch from Islands

several Hawaiian sport and 10° T . . . .

commercial fisheries operating near  180° 170° 160° 150° 140° 130° 120°

the main islands (Shallenberger 1981;
Schlais 1984; Nitta and Henderson
1993). They have been specifically
reported to interact with the day
handline fishery for tuna (palu-ahi),

Figure 2. Locations of observed rough-toothed dolphin takes (filled
diamonds)__and unidentified cetacean that maybe rough-toothed
dolphins based on the observer’s description (crosses) in the Hawaii-
based longline fishery, 2014-20182041-2015. Solid lines represent the
the night handline fishery for tuna U. S. EEZ. Gray shading notes areas closed to longline fishing, with

(ika-shibi), and the troll fishery for the F_’I\/I_NI\/I Expans_lon area clos_ed since August 2016.—Fishery
billfish and tuna (Schlais 1984; Nitta descriptions-are-provided-i-Appendix 1.

and Henderson 1993). Baird et al.

(2008) reported increased vessel avoidance of boats by rough-toothed dolphins off the island of Hawaii relative to
those off Kauai or Niihau and attributed this to possible shooting of dolphins that are stealing bait or catch from
recreational fisherman off the island of Hawaii (Kuljis 1983). In 2014 ©nea rough-toothed dolphin was observed off
the Kona coast trailing 25-30 ft. of heavy line with two plastic jugs attached to the end of the line (Bradford and
Lyman in+review2018). The jugs were cut from the gear when other attempts (through pressure on the line) did not
result in the removal of any other line or hooks, though all other trailing gear remained on the dolphin. This dolphin
was considered seriously injured based on the amount of trailing gear. The source of the gear is not known. In 2015
a rough-toothed dolphin was observed with line tightly wrapped around and cutting into its left pectoral flipper, with
3-4 ft. of line trailing behind (Bradford and Lyman 2018). This dolphin was considered seriously injured based on
information available at the time of report. This dolphin was subsequently sighted twice free of gear in 2018,
indicating it survived the entanglement. As such, the serious injury determination has been revised and the dolphin
is considered to be not seriously injured (Bradford and Lyman in review). Photographs of 52 individuals with greater
than 50% of the mouthline photographed showed evidence of injuries consistent with interactions with hook and line
fisheries (Welch 2017). No estimates of human-caused mortality or serious injury are currently available for
nearshore hook and line fisheries because these fisheries are not observed or monitored for protected species
bycatch.

There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that
targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Between 20142611 and
201820415, one rough-toothed dolphin was observed hooked or entangled in the SSLL—fisherny{100%observer
coverage)-and-one—in-the-DSLL fishery (2018-21% observer coverage) (Bradford 2018a, 2018b, in review20%7,
Bradford and Forney 2017, McCracken 20192017). This interaction Beth—ef-these—interactions—occurred
outsideinside the Hawaiian Islands EEZ and beth-delphins-werewas observed dead (Bradford 201822017 Bradferd
and-Forney2017). Average 5-yr estimates of annual mortality and serious injury for rough-toothed dolphins during
2011-2015 2014-2018 are 23{CV=11) zero rough-toothed dolphins within the Hawaiian Islands EEZ and 1.0 (CV
= 1.6) dolphins outside of U.S. EEZs (Table 12, McCracken 20472019). Two Feur-additional-unidentified cetaceans

were taken in the DSLL fishery;-and-one-unidentified-cetacean-was-taken-in-the-SSELfishery; that were considered
to possibly be-seme-of-which-may-have-been rough-toothed dolphins, and three additional unidentified cetaceans
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were taken in the DSLL that were determined only to be unidentified dolphins, some of which may have been
rough-toothed dolphins.

Table 2%. Summary of available information on incidental mortality and serious injury of rough-toothed
McCracken 20192047). Mean annual takes are based on 2014-20182041-2015 data unless indicated otherwise.
Information on all observed takes (T) and combined mortality events and serious injuries (MSI) is included. Total
takes were prorated to deaths, serious injuries, and non-serious injuries based on the observed proportions of each
outcome.

Observed total interactions (T) and mortality events, and serious injuries
(MSI), and total estimated mortality and serious injury (M&SI) of rough-
toothed dolphins
Percent Outside U.S. EEZs Hawaiian EEZ
Data Observer Estimated Estimated
Fishery Name Year Type Coverage Obs. T/MSI M&SI (CV) Obs. T/MSI M&SI (CV)
2011 20% e} 0 e} ()
2012 20% o] 0 o] L
Hawaii-based 2013 20% o] 0 KA 5{0.9)
awaii-base
h 2014 21% 0 0(- 0 0(-
deep-set longline Obdsgtr{;/er 00 0 )
fishery 2015 21% 0 0(-) 0 0(-)
2016 20% 1 5(0.9) 0 0()
2017 20% 0 0() 0 0(-)
2018 18% 0 0() 0 0(-)
Mean Estimated Annual Take (CV) 0(31.0 (1.6) 1 EH0()
2011 100% el el el o]
2012 100% e} e} e} o]
B 2013 100% e} e} KA 1
Hawaii-based 2014 | Observer | 100% 0 0 0 0
shallow-set data 0
longline fishery 2015 100% 0 0 0 0
2016 100% 0 0 0 0
2017 100% 0 0 0 0
2018 100% 0 0 0 0
Mean Annual Takes (100% coverage) 0 10
Minimum total annual takes within U.S. EEZ 23 31H0 (1)
STATUS OF STOCK

The Hawaii stock of rough-toothed dolphins is not considered strategic under the 1994 amendments to the
MMPA, The status of rough-toothed dolphins in Hawaiian waters relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. Rough-toothed dolphins are not listed as “threatened” or
“endangered” under the Endangered Species Act (1973), nor designated as “depleted” under the MMPA. Two One
rough-toothed dolphins haves been observed entangled in gear, though no -ane-a-5-yaverage-ef2-1-dolphins have
been killed or seriously injured in the deep-set longline fishery. There is no systematic monitoring for interactions
with protected species within near-shore fisheries that may take this species, thus total mean annual takes are
undetermined. However—theThe total number of estimated killed or seriously injured rough-toothed dolphin inside
(zero) and outside (1.0) of the Hawaiian Islands EEZ {2:3} is significanthytewer less than 10% of PBR (548 423),
such that the fishery-related mortality or serious injuries rate for the entire Hawaii stock can be considered to be
insignificant and approaching zero. Island-associated populations of rough-toothed dolphins may experience
relatively greater rates of fisheries mortality and serious injury. One rough-toothed dolphin stranded in the main
Hawaiian Islands tested positive for Brucella (Chernov 2010) and another for Morbillivirus (Jacob 2012). Brucella
is a bacterial infection that if common in the population may limit recruitment by compromising male and female
reproductive systems, and can also cause neurological disorders that may result in death (Van Bressem et al. 2009).
Although morbillivus is known to trigger lethal disease in cetaceans (Van Bressem et al. 2009), its impact on the
health of the stranded animal is not known as it was found in only a few tested tissues (Jacob et al. 2016). The
presence of morbillivirus in 10 species (Jacob et al. 2016) and Brucella in 3 species (Chernov 2010 —\Alest
unpublished-data) raises concerns about the history and prevalence of these diseases in Hawaii and the potential
population impacts, including cumulative impacts of disease with other stressors. It is not known if Brucella or
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Morbillivirus are common in the Hawaii stock.
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RISSO'S DOLPHIN (Grampus griseus):

Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso's dolphins are found in
tropical to  warm-temperate  waters
worldwide (Perrin et al. 2009). Risso’s
dolphins represent less than 1% of all
odontocete sightings in leeward surveys of
the main Hawaii Islands from 2000 to 2012
(Baird et al. 2013); however, six sightings
were made during a 2002 survey—and, 12
during a 2010 survey, and 12 during a 2017
survey of the U.S. Exclusive Economic Zone
(EEZ) of the Hawaiian Islands (Barlow
2006, Bradford et al. 2017, Yano et al. 2018;
Figure 1). Most sightings of Risso’s
dolphins occur in deep waters offshore. A
single satellite tagged animal moved broadly
between offshore waters off Kona,
Kohoolawe, and Lanai over a 2 week period
(Baird 2016). Sighting, habitat, and limited
movement data do not appear to support
finer population structure in Hawaiian
waters.

For the Marine Mammal Protection
Act (MMPA) stock assessment reports,
Risso's dolphins within the Pacific U.S. EEZ
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Figure 1. Risso's dolphin sighting locations during the 2002 (epenr
diamonds),—and 2010 (black—diamendscircle), and 2017 (square)
shipboard cetacean surveys of U.S. EEZ waters surrounding the
Hawaiian Islands (Barlow 2006, Bradford et al. 2017, Yano et al.
2018; i i i i
effort). Outer line represents approximate boundary of survey area
and U.S. EEZ. Dark and light gray shading indicate the original and
2016 Eexpanded area of Papahanaumokuakea Marine National
Monument. Dotted line is the 2000 m isobath.

are divided into two discrete, non-contiguous areas: 1) Hawaiian waters (this report), and 2) waters off California,
Oregon and Washington. The Hawaiian stock includes animals found both within the Hawaiian Islands EEZ and in
adjacent high seas waters; however, because data on abundance, distribution, and human-caused impacts are largely
lacking for high seas waters, the status of this stock is evaluated based on data from U.S. EEZ waters of the Hawaiian
Islands (NMFS 2005).

POPULATION SIZE

Encounter data from a-2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ was recently
reevaluated, resulting in the updated fellowing-model-based abundance estimates of Risso’s dolphins in the Hawaii
EEZ (Becker et al. in review) (Table 1).

Table 1. Line-transect abundance estimates for Risso’s dolphins derived from surveys of the entire Hawaii EEZ in
2002, 2010, and 2017 (Becker et al. in review).

Year Model-based CVv 95% Confidence Limits
abundance

2017 7,385 0.22 4,817-11,322

2010 6,174 0.20 4,159-9,165

2002 6,916 0.21 4,623-10,346

Sighting data from 2002 to 2017 within the Hawaii EEZ were used to derive habitat-based models of animal density
for the overall period. The models were then used to predict density and abundance for each survey year based on the
environmental conditions within that year (see Forney et al. 2015, Becker et al. 2016). The modeling framework
incorporated Beaufort-specific trackline detection probabilities for Risso’s dolphins from Barlow et al. (2015).
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Bradford et al. (in _review) produced design-based abundance

estimates for Risso’s dolphins for each survey year that can be

used as a point of comparison to the model-based estimates. While 25,000 -
on average, the estimates are broadly similar between the two 22,500
approaches, the annual design-based estimates show much greater 20000 |
variability between years than do the model-based estimates
(Figure 2). The model-based approach reduces variability through
explicit _examination of habitat relationships across the full
dataset, while the design-based approach evaluates encounter data
for each year separately and thus is more susceptible to the effects 10,000 ) l
of encounter rate variation. Model based-estimates are based on 7,500 )

the implicit assumption that changes in abundance are attributed 5000 -

to environmental variability alone due to a lack of data to test for
other effects. Despite not fully accounting for inter-annual
variation in total abundance, the model-based estimates are
considered the best available estimate for each survey year.
Previously published design-based estimates for the Hawaii EEZ
from 2002 and 2010 surveys (e.q. Barlow 2006, Bradford et al. Figure 2. Comparison of design-based
2017) used a subset of the dataset used by Becker et al. (in review) (circles, Bradford et al. in review) and model-
and Bradford et al. (in review) to derive line-transect parameters, based (triangles, Becker et al. in review)
such that these estimates have been superseded by the estimates  estimates of abundance for Risso’s dolphins
presented here. The best estimate of abundance is based on the for each survey year (2002, 2010, 2017).

# Design—based
A Model-based

17,500

15,000

12,500

Abundance

2,500 -|

0 T T T
2002 2010 2017

Year

2017 survey, or 7,385 (CV O 22) esumates—stranﬁed—by—gr:%p

Ag-th A ata: Populatlon estimates
have been made off Japan (Mlyashlta 1993) in the eastern troplcal Pacmc (Wade and Gerrodette 1993), and off the
U.S. West Coast (Barlow 2016and-Ferney-—2007), but it is not known whether these animals are part of the same
population that occurs around the Hawaiian Islands and in the central North Pacific.

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 2017 2018 abundance estimate, or 6,150 8:218 Risso’s dolphins within the Hawaiian
Islands EEZ.

Current Population Trend

The model-based abundance estimates for Risso’s dolphins provided by Becker et al. (in review) do not
explicitly allow for examination of population trend other than that driven by environmental factors. Model-based

examlnatlon of Rlsso s dolphin trends mcluqu S|qht|nq data beyond the Hawau EEZ WI|| be requnred to more fuIIv

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

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the Hawaii stock of Risso’s dolphins is calculated as the
minimum population size within the U.S. EEZ of the Hawaiian Islands (6,150 8;218) times one half the default
maximum net growth rate for cetaceans (% of 4%) times a recovery factor of 0.5 (for a stock of unknown status with
no known fishery mortality and serious injury within the Hawaii EEZ; Wade and Angliss 1997), resulting in a PBR
of 61 82 Risso’s dolphins per year.
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HUMAN CAUSED

MORTALITY AND SERIOUS Observed Takes, 2014-2018
INJURY # Risso's dolphin, SS fishery (n=15)
| % Risso’s dolphin, DS fishery (n=3) | I
Fishery Information 40° + Unid. cetacean, possibly Risso's dolphin (n=1) *
*
Information on fishery- 350 ’. :. ¢
related mortality and serious injury x * o . A 2
of cetaceans in Hawaiian waters is _ o | N
limited, but the gear types used in 30
Hawaiian fisheries are responsible o
for marine mammal mortality and 22 | + i
serious injury in other fisheries o] Johnston
throughout U.S. waters. No 207 ™ a4 i
interactions  between nearshore .
fisheries and Risso’s dolphins have 15 4  Hawaian i
been reported in Hawaiian waters. Islands
No estimates of human-caused 10° . — — — — T .
mortality or serious injury are 180 170 160 150 140 130 120

currently available for nearshore

hook and line fisheries because  pigyre 23 Locations of Risso's dolphin takes (fited—diamends)—and
these fisheries are not observed or | identified cetaceans that may be Risso’s dolphins based on the observer’s
monitored for protected Species  escription in Hawaii-based longline fisheries, 2014-20182011-2015. Solid
bycatch. o lines represent the U.S. EEZs. Gray shading notes areas closed to longline
There are currently two distinct  giepinacommercial fishing, with the PMNM Expansion area closed since

longline fisheries based in Hawaii: A 0.5t 2016. Fishery-descriptions-are-provided-in-Appendix-L.
a deep-set longline (DSLL) fishery

that targets primarily tunas, and a

shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within U.S. waters and on the high
seas. Between 20142041 and 20182045, 15133 Risso’s dolphins were observed killed or seriously injured in the SSLL
fishery (100% observer coverage), and the injury status of one could not be determined based on the observer’s
description, and 32 Risso’s dolphins were observed killed or seriously injured in the DSLL fishery (1820-21%
observer coverage) (Figure 3, Bradford 2018a, 2018b, in review284%, Bradford and Forney 2017, McCracken 2019%).
One Risso’s dolphin in the DSLL fishery and four in the SSLL fishery were killed, 10 9 in the SSLL fishery and 2ene
in the DSLL fishery were considered to have been seriously injured, and the remaining three-interactions in the SSLL
fishery were-determined-to-be-notserioushy-injured-or-could not be determined based on an evaluation of the observer’s
description of the interaction. When otherwise undetermined, the injury status of takes is prorated to serious versus
non-serious using the historic rate of serious injury within the observed takes. Average 5-yr estimates of annual
mortality and serious injury for 2014-2018 2041-2015 are 5.7 5% (CV = 0.7 8:9) Risso’s dolphins outside of U.S.
EEZs, and 0 within the Hawaiian Islands EEZ (Table 42, McCracken 2047 2019). OneFeur additional unidentified
cetacean, possibly a Risso’s dolphin based on the observer’s description, and three other unidentified delphinids s

were taken in the DSLL fishery;-and-one-unidentified-cetacean-was-taken-in-the-SSLELfishery, some of which may

have been Risso’s dolphins.

Table 22. Summary of available information on incidental mortality and serious injury of Risso’s dolphin (Hawaii
stock) in commercial longline fisheries, within and outside of U.S. EEZs (McCracken 20197). Mean annual takes are
based on 2014-20182041-2015 data unless indicated otherwise. Information on all observed takes (T) and combined
mortality events & serious injuries (MSI) is included. Total takes were prorated to deaths, serious injuries, and non-
serious injuries based on the observed proportions of each outcome.

Observed total interactions (T) and mortality events, and serious injuries
(MSI), and total estimated mortality and serious injury (M&SI) of Risso's

dolphins
Percent Qutside U.S. EEZs Hawaiian EEZ
Data Observer Estimated Estimated
Fishery Name Year Type Coverage Obs. T/MSI M&SI (CV) Obs. T/MSI M&SI (CV)
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2011 20% 4] (e 4] o)
2012 20% 4] [ 4] o)
2013 20% 4] [ 4] o)
2014 21% 0 0() 0 0(-)
Hawaii-based 2015 21% 212 10 (06) 0 0 (-)
. Observer
deep-set longline 2016 data 20% 0 0() 0 0()
fishery 2017 20% 11 5 (0.9) 0 00
2018 18% 0 0() 0 0()
Mean Estimated Annual Take (CV) 2.9 (0.7)%9 (69 0(-)
2011 100% 43 3 9 9
2012 100% 0/0 ¢ 9 9
2013 100% 312 2 4] [*]
2014 100% 6/6' 6 0 0
Hawaii-based 2015 100% 313 3 0 0
shallow-set 2016 dOat;:erver 100% 22 2 0 0
longline fishery 2017 100% 202 2 0 0
2018 100% 22 2 0 0
Mean Annual Takes (100% coverage) 2.83=2 0
Minimum total annual takes within U.S. EEZ 0()

T Injury status could not be determined based on information collected by the observer. Injury status is prorated (see text).

STATUS OF STOCK

The Hawaii stock of Risso’s dolphins is not considered strategic under the 1994 amendments to the MMPA.
The status of Risso's dolphins in Hawaiian waters relative to OSP is unknown, and there are insufficient data to
evaluate trends in abundance. Risso’s dolphins are not listed as “threatened” or “endangered” under the Endangered
Species Act (1973), nor designated as “depleted” under the MMPA. Given the absence of recent recorded fishery-
related mortality or serious injuries within the U.S. EEZ, the total fishery mortality and serious injury can be
considered to be insignificant and approaching zero. One Risso’s dolphin stranded on the MHI tested positive for
Morbillivirus (Jacob et al. 2016). The presence of morbillivirus in 10 species of cetacean in Hawaiian waters, all
identified as a unique strain of morbillivirus, (Jacob et al. 2016), raises concerns about the history and prevalence of
this disease in Hawaii and the potential population impacts, including cumulative impacts of disease with other
stressors.
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COMMON BOTTLENOSE DOLPHIN (Tursiops truncatus truncatus):
Hawaiian Islands Stock Complex- Kauai/Niihau, Oahu, 4-Islands, Hawaii
Island, Hawaii Pelagic

STOCK DEFINITION AND GEOGRAPHIC RANGE

Common bottlenose  dolphins are  widely
distributed throughout the world in tropical and
warm-temperate waters (Perrin et al. 2009). Fhe

i i i i i i 1
SI pee|e|5 Is-primarily eel as_tal - ueh-of |tsF|Fa| ge
deepwater-areas-as-weH—Bottlenose dolphins are

common throughout the Hawaiian Islands, from
the island of Hawaii to Kure Atoll (Shallenberger
1981, Baird et al. 2013).Summer/fall shipboard
surveys of the waters within the U.S. Exclusive
Economic Zone (EEZ) of the Hawaiian Islands
resulted in 18 sightings in 2002, and-20 sightings
in 2010, and 4 sightings in 2017 (Barlow 2006,
Bradford et al. 2017, Yano et al. 2018; Figure 1).
In the Hawaiian Islands, bottlenose dolphins are
found in shallow inshore waters and deep water
(Baird et al. 2009).

Separate offshore and coastal forms of
bottlenose dolphins have been identified along
continental coasts (Ross and Cockcroft 1990; Van
Waerebeek et al. 1990), and there is evidence that
similar onshore-offshore forms may exist in
Hawaiian waters (Baird 2016). In their analysis of
sightings of bottlenose dolphins in the eastern
tropical Pacific (ETP), Scott and Chivers (1990)
noted a large hiatus between the westernmost
sightings and the Hawaiian Islands. These data
suggest that bottlenose dolphins in Hawaiian waters
belong to a separate stock from those in the ETP.
Furthermore, recent photo-identification and
genetic studies off Oahu, Maui, Lanai, Kauai,
Niihau, and Hawaii suggest limited movement of
bottlenose dolphins between islands and offshore
waters (Baird et al. 2009; Martien et al. 2012).
These data suggest the existence of demographically
distinct resident populations at each of the four main
Hawaiian Island groups — Kauai & Niihau, Oahu,
the ‘4-island’ region (Molokai, Lanai, Maui,
Kahoolawe), and Hawaii. Genetic data support
inclusion of bottlenose dolphins in deeper waters
surrounding the main Hawaiian Islands as part of the
broadly distributed pelagic population (Martien et
al. 2012).

Over 99% of the bottlenose dolphins linked
through photo-identification to one of the insular
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Figure 1. Bottlenose dolphin sighting locations during the
2002 (epen-diamonds), and-2010 (black-diamendscircle), and

2017 (square) shipboard cetacean surveys of U.S. EEZ waters
surrounding the Hawaiian Islands (Barlow 2006, Bradford et
al. 2017, Yano et al. 2018;-see-Appendix—2-for-detalls—on
Hmng—and—leeaﬂen—ef—suwey—eﬁeﬁ) Outer-line-represents

Dark
gray Gray shading indicates area—eff the or|g|nal
Papahanaumokuakea Marine National Monument, with the

lighter gray shading denoting the full 2016 Expansion area.
Dotted line represents the 1000 m isobaths. Insular stock
boundaries are shown in Fiaure 2.
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Figure 2. Main Hawaiian Islands insular bottlenose dolphin
stock boundaries (gray shading). Areas beyond the 1000 m
isobath represent the pelagic stock range.

populations around the main Hawaiian Islands (Baird et al. 2009) have been documented in waters of 2000 m or less
(Martien and Baird 2009). Based on these data, Martien and Baird (2009) suggested that the boundaries between the
insular stocks and the Hawaii Pelagic stock be placed along the 1000 m isobath. Since that isobath does not separate
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Oahu from the 4-1slands Region, the boundary between those stocks runs approximately equidistant between the 500
m isobaths around Oahu and the 4-Islands Region, through the middle of Kaiwi Channel. These boundaries (Figure
2) are applied in this report to recognize separate insular and pelagic bottlenose dolphin stocks for management (NMFES
2005). These boundaries may be revised in the future as additional information becomes available. To date, no data
are available regarding population structure of bottlenose dolphins in the Northwestern Hawaiian Islands (NWHI),
though sightings during the 2010 survey indicate they are commonly found close to the islands and atolls there
(Bradford et al. 2017). Given the evidence for island resident populations in the main Hawaiian Islands, the larger
distances between islands in the NWHI, and the finding of population structure within the NWHI in other dolphin
species (Andrews 2010), it is likely that additional demographically independent populations of bottlenose dolphins
exist in the NWHI. However, until data become available upon which to base stock designations in this area, the
NWHI will remain part of the Hawaii Pelagic Stock.

For the Marine Mammal Protection Act (MMPA) Pacific stock assessment reports, bottlenose dolphins
within the Pacific U.S. EEZ are divided into seven stocks: 1) California, Oregon and Washington offshore stock, 2)
California coastal stock, and five Pacific Islands Region management stocks (this report): 3) Kauai/Niihau, 4) Oahu,
5) 4-Islands (Molokai, Lanai, Maui, Kahoolawe), 6) Hawaii Island and 7) the Hawaiian Pelagic Stock, including
animals found both within the Hawaiian Islands EEZ and in adjacent high seas waters. Because data on abundance,
distribution, and human-caused impacts are largely lacking for high seas waters, the status of the Hawaii pelagic stock
is evaluated based on data from U.S. EEZ waters of the Hawaiian Islands (NMFS 2005). Estimates of abundance,
potential biological removals, and status determinations for the five Hawaiian stocks are presented separately below.

HUMAN CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

Information on fishery-related mortality
of cetaceans in Hawaiian waters is limited, but Observed Takes, 2014-2018

. - . | # Bottlenose dolphin, SS fishery (n=8)
the gear types used in Hawaii fisheries are o_| | O Bottlenose dolphin, DS fishery (n=3)
responsible for marine mammal mortality and 40 + Unid. cetacean, possibly bottlenose, DS fishery (n=3)
serious injury in other fisheries throughout U.S. .
waters. There are at least two reports of - -
entangled bottlenose dolphins dying in gillnets 307 B
off Maui (Nitta and Henderson 1993, Maldini
2003, Bradford and Lyman 2013). Although
gillnet fisheries are not observed or monitored 50 Johnston + L
through any State or Federal program, State Atall
regulations now ban gillnetting around Maui and Hawaiian
much of Oahu and require gillnet fishermen to o Islands
monitor their nets for bycatch every 30 minutes 180° 170° 160° 150° 140° 130° 120°

in those areas where gillnetting is permitted.

! Figure 3. Locations of observed Pelagic Stock bottlenose

o . dolphin takes within the shallow-set fishery (filled diamonds)
traiting—from-its-mouth-—In-thelattercase,the and deep-set fishery (open diamonds), and unidentified
cetaceans condiered to possibly or likely be bottlenose dolphins
based on the observer’s description (crosses) in the Hawaii-

movement. The-bulk-of the trailing-gearwaseut i |onaline fishery, 2011-20152014-2018. Solid lines

represent the U. S. EEZ. Gray shading notes areas closed to

ameunt-of-line-remained i .H e-dolphin’s-mouth. commercial fishing, with the PMNM Expansion area closed

in—both—cases—the —dolphins—were —krown o since August 2016.-tengline-fishing—Fishery-deseriptions—are
frequentaguacuiturepens-off the Kena-Coast-of provided-in-Appendisc1.

inreview)—In 2018 a bottlenose dolphin calf was observed with a gunshot wound through its melon (Bradford and
Lyman in review). Although the wound was initially judged to be serious, ten sightings of this animal since the injury
was initially observed have indicated the wound is heallnq and the animal has survwed (Harnlsh et al. 2019). Based
on the most recent observations of the animal 3
serious the injury is currently considered to be not-serious under the most recently developed crlterla for assessing

serious |njury in marine mammals (NMFS 2012) Ihe—ZOOQ—ammaHNas—Fesrghted—m-FebFempy—ZQ}ZAMmeu{—the—ﬁsh
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—No estimates of human-caused mortality or serious injury are
currently avallable for nearshore hook and line or gillnet fisheries because these fisheries are not observed or
monitored for protected species bycatch.

Bottlenose dolphins are one of the species commonly reported to steal bait and catch from several Hawaii
sport and commercial fisheries (Nitta and Henderson 1993, Schlais 1984). Observations of bottlenose dolphins stealing
bait or catch have been made in the day handline fishery (palu-ahi) for tuna, the night handline fishery for tuna (ika-
shibi), the handline fishery for mackerel scad, the troll fishery for billfish and tuna, and the inshore set gillnet fishery
(Nitta and Henderson 1993). Nitta and Henderson (1993) indicated that bottlenose dolphins remove bait and catch
from handlines used to catch bottomfish off the island of Hawaii and Kaula Rock and formerly on several banks of
the Northwestern Hawaiian Islands. Fishermen claim interactions with dolphins that steal bait and catch are increasing,
including anecdotal reports of bottlenose dolphins getting “snagged” (Rizzuto 2007). Interaction rates between
dolphins and the NWHI bottomfish fishery were estimated based on studies conducted in 1990-1993, indicating that
an average of 2.67 dolphin interactions, defined as incidence of dolphins removing bait or catch from hooks, occurred
for every 1000 fish brought on board (Kobayashi and Kawamoto 1995) These interactions generally involved
bottlenose dolphins and it is not known whether these interactions result in serious injury or mortality of dolphins.
This fishery was observed from 2003 through 2005 at 18-25% coverage, during which time, no incidental takes of
cetaceans were reported. The bottomfish fishery is no longer permitted for the Northwestern Hawaiian Islands.

Table 1. Summary of available information on incidental mortality and serious injury of bottlenose dolphins (Hawaii
Pelagic stock) in commercial longline fisheries, within and outside of the U.S. EEZs (McCracken 20192017). Mean
annual takes are based on 2014-20182041-2615 data unless otherwise indicated. Information on all observed takes (T)
and combined mortality events & serious injuries (MSI) is included. Total takes were prorated to deaths, serious
injuries, and non-serious injuries based on the observed proportions of each outcome.

Observed total interactions (T) and mortality events, and serious injuries
(MSI), and total estimated mortality and serious injury (M&SI) of Hawaii
Pelagic stock bottlenose dolphins
Outside U.S. EEZs Hawaiian EEZ
Percent
Data Observer Estimated Estimated
Fishery Name Year Type Coverage Obs. T/MSI M&SI (CV) Obs. T/MSI M&SI (CV)
2011 20% 0 [ ] 0 0
2012 20% 0 o) 0 0-()
. 2013 20% 212 11-(0-6) 0 0
Hawaii-based 2014 Observer 21% 0 0() 0 00)
deep-set longline data 0
fishery 2015 21% 0 0() 0 0(-)
2016 20% A 5(0.9) 0 0()
2017 20% A 7(0.9) 0 0()
2018 18% A 3(0.9) 0 0()
Mean Estimated Annual Take (CV) 3.0 (0.6)2246:9) 0 0(-)
2011 100% 2/ 1 0 ¢
2012 100% s 1 0 0
Hawaii-based 2013 100% 212 2 0 0
awaii-base o
shallow-set 2014 doegzerver 100 oAn 4/4 4 0 0
longline fishery 2015 100% 2/2 2 0 0
2016 100% 11 1 0 0
2017 100% 0 0 0 0
2018 100% 1/1 1 0 0
Mean Annual Takes (100% coverage) 2 0
Minimum total annual takes within U.S. EEZ 0 ()

There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that
targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within
U.S. waters and on the high seas. Between 20142011 and 20182045, eightdd bottlenose dolphins were observed
hooked or entangled in the SSLL fishery (100% observer coverage), and threetawse bottlenose dolphins were observed
taken in the DSLL fishery (2018-22% observer coverage) (Bradford 2018a, 2018b, in review20%7, Bradford and
Forney 2017, McCracken 20192017). Based on the locations, these takes are all considered to have been from the
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Pelagic Stock of bottlenose dolphins. All Fer-efthe-11 dolphins were considered to have been seriously injured
(Bradford 20472018a, 2018b, in review, Bradford and Forney 2017), based on an evaluation of the observer’s
description of the interaction and following the most recently developed criteria for assessing serious injury in marine
mammals (NMFS 2012). Average 5-yr estimates of annual mortality and serious injury for the Pelagic Stock during
2014-20182041-2015 are 3.04-2 (CV = 0.66-9) bottlenose dolphins outside of U.S. EEZs, and 0 within the Hawaiian
Islands EEZ (Table 1, McCracken 20192047). Twokeur unidentified cetaceans, considered likely bottlenose dolphins
based on the observer’s description, were taken in the DSLL fishery, and threeene unidentified cetaceans was taken
in the DSLLSSLEL fishery, some of which may have been bottlenose dolphins.

KAUAI/NITHAU STOCK
POPULATION SIZE

A photo-identification study conducted from 2003 to 2005 identified 102 individual bottlenose dolphins
around Kauai and Niihau (Baird et al. 2009). A Lincoln-Peterson mark-recapture analysis of the photo-identification
data resulted in an abundance estimate of 147 (CV=0.11), or 184 animals when corrected for the proportion of marked
individuals (Baird et al. 2009). The CV of this estimate is likely negatively-biased, as it does not account for variation
in the proportion of marked animals within groups. There is no current abundance estimate for this stock.

Minimum Population Estimate

The minimum population estimate for the Kauai/Niihau stock of bottlenose dolphins is the number of
distinctive individuals identified during 2012 to 2015 photo-identification studies, or 97 dolphins (Baird et al. 2017).
The data used in the 2003-2005 mark-recapture estimate (Baird et al. 2009) are considered outdated, and therefore are
not suitable for deriving a minimum abundance estimate.

Current Population Trend
Only one abundance estimate is available for this stock, such that there is insufficient information to assess
population trends.

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 this stock is calculated as the minimum population size (97)
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 no reported fishery mortality or serious injury within the Kauai/Niihau stock range;
Wade and Angliss 1997), resulting in a PBR of 1.0 bottlenose dolphins per year.

STATUS OF STOCK

The Kauai/Niihau Stock of bottlenose dolphins is not considered strategic under the 1994 amendments to the
MMPA. The status of bottlenose dolphins in the Kauai/Niihau stock relative to OSP is unknown, and there are
insufficient data to evaluate abundance trends. Bottlenose dolphins are not listed as “threatened” or “endangered”
under the Endangered Species Act (1973), nor designated as “depleted” under the MMPA.. There have been no reports
of recent mortality or serious injuries; however, there is no systematic monitoring for interactions with protected
species within near-shore fisheries that may take this species, thus mean annual takes are undetermined. Insufficient
information is available to determine whether the total fishery mortality and serious injury for bottlenose dolphins is
insignificant and approaching zero mortality and serious injury rate. One stranded bottlenose dolphin from the
Kauaii/Niihau stock tested positive for Morbillivirus (Jacob et al. 2016). The presence of morbillivirus in 10 species
of cetacean in Hawaiian waters (Jacob et al. 2016), raises concerns about the history and prevalence of this disease in
Hawaii and the potential population impacts, including the cumulative impacts of disease with other stressors.

OAHU STOCK
POPULATION SIZE

A photo-identification study conducted in 2002, 2003 and 2006 identified 67 individual bottlenose dolphins
around Oahu (Baird et al. 2009). A Lincoln-Peterson mark-recapture analysis of the photo-identification data resulted
in an abundance estimate of 594 (CV=0.54), or 743 animals when corrected for the proportion of marked individuals
(Baird et al. 2009). The estimate does not include individuals from the Northeastern (windward) side of the island.
There is no current abundance estimate for this stock.
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Minimum Population Estimate

There is no current minimum population estimate for the Oahu stock of bottlenose dolphins. The data used
in the 2002-2006 mark-recapture estimate (Baird et al. 2009) are considered outdated, and therefore are not suitable
for deriving a minimum abundance estimate, and the number of distinctive individuals identified during 2009 to 2012
photo-identification studies (Baird et al. 2017) is derived from insufficient survey effort to be considered a reasonable
estimate of minimum population size.

Current Population Trend
Only one abundance estimate is available for this stock, such that there is insufficient information to assess
population trends.

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 this stock is calculated as the minimum population size
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 no reported fishery mortality in the stock range (Wade and Angliss 1997). Because there
is no minimum population size estimate for this stock, the PBR is undetermined.

STATUS OF STOCK

The Oahu stock of bottlenose dolphins is not considered strategic under the 1994 amendments to the MMPA.
The status of bottlenose dolphins in Oahu waters relative to OSP is unknown, and there are insufficient data to evaluate
abundance trends. Bottlenose dolphins are not listed as “threatened” or “endangered” under the Endangered Species
Act (1973), nor designated as “depleted” under the MMPA.. There have been no reports of recent mortality or serious
injuries; however, there is no systematic monitoring for interactions with protected species within near-shore fisheries
that may take this species, thus mean annual takes are undetermined. Insufficient information is available to determine
whether the total fishery mortality and serious injury for bottlenose dolphins is insignificant and approaching zero
mortality and serious injury rate. Morbilivirus has been detected within other insular stocks of bottlenose dolphins in
Hawaii (Jacob et al. 2016). The presence of morbillivirus in 10 species of cetacean in Hawaiian waters raises concerns
about the history and prevalence of this disease in Hawaii and the potential population impacts, including the
cumulative impacts of disease with other stressors.

4-1SLANDS STOCK
POPULATION SIZE

A photo-identification study conducted from 2000-2006 identified 98 individual bottlenose dolphins around
Maui and Lanai (Baird et al. 2009). A Lincoln-Peterson mark-recapture analysis of the photo-identification data
resulted in an abundance estimate of 153 (CV=0.24), or 191 animals when corrected for the proportion of marked
individuals (Baird et al. 2009). This abundance estimate likely underestimates the total number of bottlenose dolphins
in the 4-islands region because it does not include individuals from the Northeastern (windward) sides of Maui and
Molokai. The CV of this estimate is likely negatively-biased, as it does not account for variation in the proportion of
marked animals within groups. There is no current abundance estimate for this stock.

Minimum Population Estimate

There is no current minimum population estimate for the 4-Islands stock of bottlenose dolphins. The data
used in the 2000-2006 mark-recapture estimate (Baird et al. 2009) are considered outdated, and therefore are not
suitable for deriving a minimum abundance estimate, and the number of distinctive individuals identified during 2009
to 2012 photo-identification studies (Baird et al. 2017) is derived from insufficient survey effort to be considered a
reasonable estimate of minimum population size.

Current Population Trend

Only one abundance estimate is available for this stock, such that there is insufficient information to assess
population trends.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate for this species in Hawaiian waters.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
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 no reported fishery mortality in the 4-Islands stock area (Wade and Angliss 1997).
Because there is no minimum population size estimate for this stock, the PBR is undetermined.

STATUS OF STOCK

The 4-1slands Region Stock of bottlenose dolphins is not considered strategic under the 1994 amendments to
the MMPA. The status of bottlenose dolphins in 4-1slands waters relative to OSP is unknown, and there are insufficient
data to evaluate trends in abundance. Bottlenose dolphins are not listed as “threatened” or “endangered” under the
Endangered Species Act (1973), nor as “depleted” under the MMPA. There have been no reports of recent mortality
or serious injuries of this stock; however, there is no systematic monitoring for interactions with protected species
within near-shore fisheries that may take this species, thus mean annual takes are undetermined. Insufficient
information is available to determine whether the total fishery mortality and serious injury for bottlenose dolphins is
insignificant and approaching zero mortality and serious injury rate. Morbilivirus has been detected within other
insular stocks of bottlenose dolphins in Hawaii (Jacob et al. 2016). The presence of morbillivirus in 10 species of
cetacean in Hawaiian waters raises concerns about the history and prevalence of this disease in Hawaii and the
potential population impacts, including the cumulative impacts of disease with other stressors.

HAWAII ISLAND STOCK
POPULATION SIZE

A photo-identification study conducted from 2000-2006 identified 69 individual bottlenose dolphins around
the island of Hawaii (Baird et al. 2009). A Lincoln-Peterson mark-recapture analysis of the photo-identification data
resulted in an abundance estimate of 102 (CV=0.13), or 128 animals when corrected for the proportion of marked
individuals (Baird et al. 2009). This abundance estimate likely underestimates the total number of bottlenose dolphins
around the island of Hawaii because it does not include individuals from the Northeastern (windward) side of the
island. The CV of this estimate is likely negatively-biased, as it does not account for variation in the proportion of
marked animals within groups. There is no current abundance estimate for this stock.

Minimum Population Estimate

The minimum population estimate for the Hawaii Island bottlenose dolphins is the number of distinctive
individuals identified during 2010 to 2013 photo-identification studies, or 91 dolphins (Baird et al. 2017). The data
used in the 2000-2006 mark-recapture estimates (Baird et al. 2009) are considered outdated, and therefore are not
suitable for deriving a minimum abundance estimate.

Current Population Trend
Only one abundance estimate is available for this stock, such that there is insufficient information to assess
population trends.

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 this stock is calculated as the minimum population size (91)
times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times a recovery factor of 0.50 (for a
stock of unknown status with no reported fishery mortality in the Hawaii Islands stock area (Wade and Angliss 1997),
resulting in a PBR of 0.9 bottlenose dolphins per year.

STATUS OF STOCK

The Hawaii Island Stock of bottlenose dolphins is not considered strategic under the 1994 amendments to
the MMPA. The status of bottlenose dolphins in waters around Hawaii Island relative to OSP is unknown, and there
are insufficient data to evaluate trends in abundance. Hawaii Island bottlenose dolphins are regularly seen near
aquaculture pens off the Kona coast, and aquaculture workers have been observed feeding bottlenose dolphins.
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Bottlenose dolphins in this region are also known to interact with divers. Bottlenose dolphins are not listed as
“threatened” or “endangered” under the Endangered Species Act (1973), nor designated as “depleted” under the
MMPA. In the past 5 years, one animal was partially disentangled by a diver, but with hook and line remaining in its
mouth was considered a serious injury. There is no systematic monitoring of takes in near-shore fisheries that may
take this species, the single observed serious injury may be an underestimate of the total fishery mortality for this
stock. Total fishery mortality and serious injury for Hawaii Island bottlenose dolphins is not approaching zero
mortality and serious injury rate. Morbilivirus has been detected within other insular stocks of bottlenose dolphins in
Hawaii (Jacob et al. 2016). The presence of morbillivirus in 10 species of cetacean in Hawaiian waters raises concerns
about the history and prevalence of this disease in Hawaii and the potential population impacts, including the
cumulative impacts of disease with other stressors.

HAWAII PELAGIC STOCK
POPULATION SIZE

Encounter data from a2018-shipboard line-transect surveys of the entire Hawaiian Islands EEZ were recently
reevaluated for each survey year, resulting in the updated abundance estimates of bottlenose dolphins in the Hawaii
EEZ (Bradford et al. in review) (Table 1).

Table 1. Line-transect abundance estimates for bottlenose dolphins derived from surveys of the entire Hawaii EEZ in
2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CV 95% Confidence Limits
2017 NA

2010 25,188 0.58 8,791-72,168
2002 9,678 0.49 3,924-23,868

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for bottlenose dolphins from
Barlow et al. (2015). Although previous estimates from the Hawaii EEZ have been published using subsets of this
data, Bradford et al. (in review) uses a consistent approach for estimating all abundance parameters and as such are
considered the best available estimates for each survey year. There were no sightings of bottlenose dolphins during
systematic survey effort in 2017 and therefore design-based estimates are not available for that survey year. Model-
based abundance estimates are available for all survey years (Becker et al. in review), but are derived from sightings
representing all bottlenose dolphins stocks within the Hawaiian islands, as removal of sightings of island-associated
stock individuals would leave insufficient sample size to derive a robust model. Model covariates may not accurately
reflect the habitat associations of pelagic bottlenose dolphins given the large number of insular sightings used in model
development. Because the model is not stock-specific and pelagic stock abundance cannot be reliably extracted from

model outputs, the deS|qn based estlmates are considered the best avallable for the pelaqm stock usmg—Beaufen—sea—

Minimum Population Estimate
There is no current minimum population estimate for the Hawaii pelagic stock of bottlenose dolphins. The
2010 estimate is con5|dered outdated and therefore are not sunable for deriving a mlmmum abundance estimate. The
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Current Population Trend
The available abundance estimates for this stock have very broad and overlapping confidence intervals,

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 this stock is calculated as the minimum population size
within the U.S EEZ of the Hawaiian Islands (43;957)-times one half the default maximum net growth rate for cetaceans
(%2 of 4%) times a recovery factor of 0.5 (for a stock of unknown status with a Hawaiian Islands EEZ fishery mortality

and serious injury rate CV of 0; Wade and Angliss 1997)..—resulting-in-a-PBR-6f 140 -bettlenose-dolphin-per-year.

Because there is no minimum population size estimate for this stock, the PBR is undetermined.

STATUS OF STOCK

The Hawaii Pelagic Stock of bottlenose dolphins is not considered strategic under the 1994 amendments to
the MMPA. The status of bottlenose dolphins in Hawaiian waters relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. It is not listed as “threatened” or “endangered” under the Endangered
Species Act (1973), nor designated as “depleted” under the MMPA.. Although the PBR for this stock is undetermined,
Fthe estimated rate of fisheries related mortality or serious injury within the Hawaiian Islands EEZ is zero.{0-animals
per-year-is-less-than-the PBR{140}. The total fishery mortality and serious injury for Hawaii pelagic bottlenose
dolphins is insignificant and approaching zero mortality and serious injury rate. Morbilivirus has been detected within
other insular stocks of bottlenose dolphins in Hawaii (Jacob et al. 2016). The presence of morbillivirus in 10 species
of cetacean in Hawaiian waters raises concerns about the history and prevalence of this disease in Hawaii and the
potential population impacts, including the cumulative impacts of disease with other stressors.
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PANTROPICAL SPOTTED DOLPHIN (Stenella attenuata attenuata):
Hawaiian Islands Stock Complex — Oahu, 4-1Islands, Hawaii Island, and
Hawaii Pelagic Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pantropical spotted dolphins are
primarily found in tropical and subtropical
waters worldwide (Perrin et al. 2009).
Much of what is known about the species
in the North Pacific has been learned from
specimens obtained in the large directed
fishery in Japan and in the eastern tropical
Pacific (ETP) tuna purse-seine fishery
(Perrin et al. 2009). Spotted dolphins are
common and abundant throughout the
Hawaiian archipelago, including nearshore
where they are the second most frequently
sighted species during nearshore surveys
(Baird et al. 2013). Summer/fall shipboard
surveys of the waters within the U.S.
Exclusive Economic Zone (EEZ) of the
Hawaiian Islands resulted in 14 sightings in
2002, and-49 sightings in 2010, and 25
sightings in 2017 (Barlow 2006, Bradford
et al. 2017, Yano et al. 2018; Figure 1).
Morphological differences and distribution
patterns indicate that the spotted dolphins
around the Hawaiian Islands belong to a
stock that is distinct from those in the ETP
(Perrin 1975; Dizon et al. 1994; Perrin et
al. 1994b).

Pantropical spotted dolphins have
been observed in all months of the year
around the main Hawaiian Islands, and in
areas ranging from shallow near-shore water
to depths of 5,000 m, although they peak in
sighting rates in depths from 1,500 to 3,500
m (Baird et al. 2013). Although they
represent from 229 to 26.5% of the
odontocete sightings from Oahu, the 4-
islands, and Hawaii Island, they are largely
absent from the nearshore waters around
Kauai and Niihau, representing only 3.9% of
sightings in that area (Baird et al. 2013).
Genetic analyses of 176 unique samples of
pantropical spotted dolphins collected during
near-shore surveys off each of the main
Hawaiian Islands from 2002 to 2003, and
near Hawaii Island from 2005 through 2008
suggest three island-associated stocks are
evident (Courbis et al. 2014). The results of
the Courbis et al. (2014) study indicate that
pantropical spotted dolphins in Hawaii’s
nearshore waters have low haplotypic
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Figure 1. Pantropical spotted dolphin sighting locations during the
2002 (epen-diamonds).-and 2010 (black-diamendscircle), and 2017
(square) shipboard surveys of U.S. EEZ waters surrounding the
Hawaiian Islands (Barlow 2006, Bradford et al. 2017, Yano et al
effort). Outer line represents approximate boundary of survey area
and U.S. EEZ. Dark gGray shading indicates area-ef-the original
Papahanaumokuakea Marine National Monument, with the lighter
gray shading denoting the full 2016 Expansion area. Dotted line
represents the 1000 m isobath. Insular stock boundaries are shown in

Figure 2.

1 1 L 1 1
22°1 P ' L
21° F
20°
19 r
18° : . .
161° 160° 159° 158° 167° 156° 155° 154

Figure 2. Main Hawaiian Islands insular spotted dolphin stock
boundaries (gray lines). Oahu and 4-Islands stocks extend 20 km
from shore. Hawaii Island stock extends to 65km from shore based
on distance of furthest encounter.
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diversity with haplotypes unique to each of the island areas. Courbis et al. (2014) conducted extensive tests on the
relatedness of individuals among islands using the microsatellite dataset and found significant differences in haplotype
frequencies between islands, suggesting genetic differentiation in spotted dolphins among islands. This suggestion is
supported by the results of assignments tests, which indicate support for 3 island-associated populations: Hawaii
Island, the 4-Islands region, and Oahu. Samples from Kauai and Niihau did not cluster together, but instead were
spread among the Hawaii and Oahu clusters. Analysis of migration rate further support the separation of pantropical
spotted dolphins into three island-associated stocks, with migration between regions on the order of a few individuals
per generation. Based on an overview of all available information on pantropical spotted dolphins in Hawaiian waters,
and NMFS guidelines for assessing marine mammal stocks (NMFS 2005), Oleson et al. (2013) proposed designation
of three new island associated stocks in Hawaiian waters, as well as recognition of a fourth broadly distributed spotted
dolphin stock given the frequency of sightings in pelagic waters. Fishery interactions with pantropical spotted dolphins
and sightings near Palmyra and Johnston Atolls (NMFS PIR unpublished data) demonstrate that this species also
occurs in U.S. EEZ waters there, but it is not known whether these animals are part of the Hawaiian population or are
a separate stock or stocks of pantropical spotted dolphins.

For the Marine Mammal Protection Act (MMPA) stock assessment reports, there are four Pacific
management stocks within the Hawaiian Islands EEZ (Oleson et al. 2013): 1) the Oahu stock, which includes spotted
dolphins within 20km of Oahu, 2) the 4-Island stock, which includes spotted dolphins within 20 km of Maui, Molokai,
Lanai, and Kahoolawe collectively, 3) the Hawaii Island stock, which includes spotted dolphins found within 65km
from Hawaii Island, and 4) the Hawaii pelagic stock, which includes spotted dolphins inhabiting the waters throughout
the Hawaiian Islands EEZ, outside of the insular stock areas, but including adjacent high seas waters. Because data
on abundance, distribution, and human-caused impacts are largely lacking for high seas waters, the status of the Hawaii
pelagic stock is evaluated based on data from U.S. EEZ waters of the Hawaiian Islands (NMFS 2005). Spotted
dolphins involved in eastern tropical Pacific tuna purse-seine fisheries are managed separately under the MMPA.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

Information on fishery-related mortality of cetaceans in Hawaiian waters is limited, but the gear types used
in Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other fisheries throughout
U.S. waters. Entanglement in gillnets and hooking or entanglement in various hook and line fisheries have been
reported for small cetaceans in Hawaii (Nitta and Henderson 1993). No estimates of human-caused mortality or serious
injury are currently available for nearshore hook and line or gillnet fisheries because these fisheries are not observed
or monitored for protected species bycatch. Commercial and recreational troll fisherman have been observed “fishing”
dolphins off the islands of Hawaii, Lanai, and Oahu, including spotted dolphins, in order to catch tuna associated with
the animals (Courbis et al. 2009, Rizzuto 2007, Shallenberger 1981). Anecdotal reports from fisherman indicate that
spotted dolphins are sometimes hooked (Rizzuto 1997) and photographs of dolphins suggest animals may be injured

by both Irnes and propeller strlkes (Barrd unpubllshed data) trkzei@a—spetteddetphmﬂ-tslandssteelewa&obsewed

—In 2014, a spotted dolphln (Hawau Island stock) was observed
hooked above the jaw and trailing 8-10 feet of fishmg line (Bradford and Lyman 2018in+eview). In 2017, a spotted

dolphin (4 Islands stock) was spotted near Lanai with a band of debris around it rostrum preventing it from opening
its mouth (Bradford and Lyman 2019). Based on the information provided, both of these injuries are considered serious
injuries. The responsible fishery is not known for either case.

There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that
targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within
U.S. waters and on the high seas. Between 20142614 and 20182015, no pantropical spotted dolphins were observed
hooked or entangled in the SSLL fishery (100% observer coverage) or in the DSLL fishery (1820-21% observer
coverage) (Bradford 2018a, 2018b, in review20d4?#, Bradford and Forney 2017 —MeCracken—2017). ThreeFour
additional unidentified delphinids eetaceans-were taken in the DSLL fishery-and-one-unidentified-cetacean-was-taken

in-the-SSELfishery, some of which may have been spotted dolphins.
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OAHU STOCK

POPULATION SIZE
The population size of the Oahu stock of spotted dolphins has not been estimated.

Minimum Population Estimate

There is no information on which to base a minimum population estimate of the Oahu stock of spotted
dolphins.

Current Population Trend
No data are available on current population trend.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the Oahu stock is calculated as the minimum population
estimate 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 no estimated fishery mortality or serious injury within the Oahu stock area;
Wade and Angliss 1997). Because there is no minimum population estimate available the PBR for Oahu stock of
spotted dolphins is undetermined.

STATUS OF STOCK

The Oahu stock of spotted dolphins is not considered a strategic stock under the MMPA.. The status of Oahu
spotted dolphins relative to OSP is unknown, and there are insufficient data to evaluate trends in abundance for this
stock. Spotted dolphins are not listed as “threatened” or “endangered” under the Endangered Species Act (1973), nor
designated as “depleted” under the MMPA.. There is no information with which to determine whether the total fishery
mortality and serious injury for this stock is insignificant and approaching zero mortality and serious injury rate.
Morbilivirus has been detected within other insular stocks of pantropical spotted dolphins in Hawaii (Jacob et al.
2016). The presence of morbillivirus in 10 species of cetacean in Hawaiian waters raises concerns about the history
and prevalence of this disease in Hawaii and the potential population impacts, including the cumulative impacts of
disease with other stressors.

4-1ISLANDS STOCK

POPULATION SIZE
The population size of 4-Islands stock of spotted dolphins has not been estimated.

Minimum Population Estimate

There is no information on which to base a minimum population estimate of the 4-Islands stock of spotted
dolphins.

Current Population Trend
No data are available on current population trend.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the 4-Islands stock is calculated as the minimum population
estimate 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 no estimated fishery mortality or serious injury within the 4-Islands stock area;
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Wade and Angliss 1997). Because there is no minimum population estimate available for this stock the PBR for 4-
Islands stock of spotted dolphins is undetermined.

STATUS OF STOCK

The 4-Islands stock of spotted dolphins is not considered a strategic stock under the MMPA. The status of 4-
Islands spotted dolphins relative to OSP is unknown, and there are insufficient data to evaluate trends in abundance
for this stock. Spotted dolphins are not listed as “threatened” or “endangered” under the Endangered Species Act
(1973), nor designated as “depleted” under the MMPA.. There are insufficient data are available to determine whether
the total fishery mortality and serious injury for this stock is insignificant and approaching zero mortality and serious
injury rate. Morbilivirus has been detected within other insular stocks of pantropical spotted dolphins in Hawaii (Jacob
et al. 2016). The presence of morbillivirus in 10 species of cetacean in Hawaiian waters raises concerns about the
history and prevalence of this disease in Hawaii and the potential population impacts, including the cumulative impacts
of disease with other stressors.

HAWAII ISLAND STOCK

POPULATION SIZE

The population size of the Hawaii Island stock of spotted dolphins has not been estimated. An extensive
collection of identification photos from this population are available; however, a photo-identification catalog has not
been developed. Such a catalog could serve as the basis for developing mark-recapture estimates, but no such analyses
have yet been conducted.

Minimum Population Estimate

There is no information on which to base a minimum population estimate of the Hawaii Island stock of
spotted dolphins.

Current Population Trend
No data are available on current population trend.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the Hawaii Island stock is calculated as the minimum
population estimate 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 no estimated fishery mortality or serious injury within the Hawaii
Island stock area; Wade and Angliss 1997). Because there is no minimum population estimate available for this stock
the PBR for Hawaii Island stock of spotted dolphins is undetermined.

STATUS OF STOCK

The Hawaii Island stock of spotted dolphins is not considered a strategic stock under the MMPA. The status
of Hawaii Island spotted dolphins relative to OSP is unknown, and there are insufficient data to evaluate trends in
abundance for this stock. Spotted dolphins are not listed as “threatened” or “endangered” under the Endangered
Species Act (1973), nor designated as “depleted” under the MMPA.. Although one dolphin has been considered serious
injured due to an interaction with fishing gear, there are insufficient data to determine whether the total fishery
mortality and serious injury for this stock is insignificant and approaching zero mortality and serious injury rate. One
spotted dolphin found stranded on Hawaii Island has tested positive for Morbillivirus (Jacob et al. 2016). The presence
of morbillivirus in 10 species of cetacean in Hawaiian waters (Jacob 2012) raises concerns about the history and
prevalence of this disease in Hawaii and the potential population impacts, including the cumulative impacts of disease
with other stressors.
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HAWAII PELAGIC STOCK

POPULATION SIZE

Encounter data from a-2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ were recently
reevaluated for each survey year, resulting in the following abundance estimates of spotted dolphins in the Hawaii
EEZ (Bradford et al. in review) (Table 1).

Table 1. Line-transect abundance estimates for spotted dolphins derived from surveys of the entire Hawaii EEZ in
2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CVv 95% Confidence Limits
2017 39,798 0.51 15,432-102,637
2010 49,488 0.39 23,551-103,992
2002 16,931 0.65 23,551-103,992

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for spotted dolphins from
Barlow et al. (2015). Although previous estimates from the Hawaii EEZ have been published using subsets of this
data, Bradford et al. (in review), uses a consistent approach for estimating all abundance parameters and resulting
estimates are considered the best available. Model-based abundance estimates are available for all survey years
(Becker et al. in review), but are derived from sightings representing all spotted dolphin stocks within the Hawaiian
islands, as removal of sightings of island-associated stock individuals would leave insufficient sample size to derive
a robust model. Model covariates may not accurately reflect the habitat associations of pelagic spotted dolphins given
the large number of insular sightings used in model development. Because the model is not stock-specific and pelagic
stock abundance cannot be reliably extracted from model outputs, the design-based estimates are considered the best

avarlable for the pelaqrc stock. The best estrmate of abundance for thls stock is from the 2017 survey, or 39,798

the—ZOOQ—data—Populatron estrmates are avarlable for Japanese waters (Mryashlta 1993) but itis not known whether
any of these animals are part of the same population that occurs around the Hawaiian Islands.

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 20172016 abundance estimate for the pelagic stock area or 26,548 46,338 pantropical
spotted dolphins.

Current Population Trend
The three available abundance estimates for this stock have very broad and overlapping confidence intervals,

precludlnq robust evaluatlon of populatron trend for this stock. Abundaneeanalysesef—the%@@%and—.’%@%@-datasets—used

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.
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POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the Hawaii pelagic pantropical spotted dolphin stock is
calculated as the minimum population estimate within the U.S. EEZ of the Hawaiian Islands (26,54846,338) 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 no known fishery mortality within the U.S. EEZ of the Hawaiian Islands; Wade and Angliss
1997), resulting in a PBR of 265-463 pantropical spotted dolphins per year.

STATUS OF STOCK

The Hawaii pelagic stock of spotted dolphins is not considered strategic under the 1994 amendments to the
MMPA. The status of Hawaii pelagic pantropical spotted dolphins relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. Pantropical spotted dolphins are not listed as “threatened” or
“endangered” under the Endangered Species Act (1973), nor designated as “depleted” under the MMPA.. Given the
absence of recent recorded fishery-related mortality or serious injuries within U.S. EEZs, the total fishery mortality
and serious injury can be considered to be insignificant and approaching zero. Morbilivirus has been detected within
other insular stocks of bottlenose dolphins in Hawaii (Jacob et al. 2016). The presence of morbillivirus in 10 species
of cetacean in Hawaiian waters raises concerns about the history and prevalence of this disease in Hawaii and the
potential population impacts, including the cumulative impacts of disease with other stressors.
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STRIPED DOLPHIN (Stenella coeruleoalba):
Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Striped dolphins are found in tropical to

warm-temperate waters throughout the world — 32*
(Perrin et al. 2009). Sightings have historically
been infrequent in shallownearshore waters
(Shallenberger 1981, Mobley et al. 2000),
though they are common, even nearshore in
waters greater than 3500m (Baird 2016);Baird-et
al-2013). Summer/fall shipboard surveys of the
waters within the U.S. Exclusive Economic Zone
(EEZ) of the Hawaiian Islands, resulted in 15
sightings of striped dolphins in 2002. and-29 in
2010, and 27 in 2017 (Figure 1; Barlow 2006,
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Bradford et al. 2017, Yano et al. 2018).

Striped dolphins have been intensively
exploited in the western North Pacific, where
three migratory stocks are provisionally
recognized (Kishiro and Kasuya 1993). In the
eastern tropical Pacific all striped dolphins are
provisionally considered to belong to a single
stock (Dizon et al. 1994). There is insufficient
data to examine finer stock structure within
Hawaiian waters, though data available to date
do not suggest island-associated populations for
this species (Baird 2016).

o

182

al. 2018;

178

o

174" 170° 166" 162"

158

T
o o c

154 150

Figure 1. Striped dolphin sighting locations during the 2002
(epen-diamonds),-and 2010 (black-diamendscircles), and 2017

(squares) shipboard surveys of U.S. EEZ waters surrounding the
Hawaiian Islands (Barlow 2006, Bradford et al. 2017

Yano et

survey-effort). Outer line represents approximate boundary of
survey area and U.S. EEZ. Dark} gGray shading indicates the
original area—ef—Papahanaumokuakea Marine
Monument, with the lighter gray shading denoting the full 2016

National

Expansion area. Dotted line represents the 1000 m isobath.

For the Marine Mammal Protection Act

(MMPA) stock assessment reports, striped dolphins within the Pacific U.S. EEZ are divided into two discrete, non-
contiguous areas: 1) waters off California, Oregon and Washington, and 2) waters around Hawaii (this report),
including animals found both within the Hawaiian Islands EEZ and in adjacent high seas waters. Because data on
abundance, distribution, and human-caused impacts are largely lacking for high seas waters, the status of the Hawaii
stock is evaluated based on data from U.S. EEZ waters of the Hawaiian Islands (NMFS 2005). Striped dolphins
involved in eastern tropical Pacific tuna purse-seine fisheries are managed separately under the MMPA.

POPULATION SIZE

Encounter data from a-2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ was recently
reevaluated, resulting in model-based abundance estimates of striped dolphins in the Hawaii EEZ (Becker et al. in

review) (Table 1).

Table 1. Line-transect abundance estimates for striped dolphins derived from surveys of the entire Hawaii EEZ in

2002, 2010, and 2017 (Becker et al. in review).

Year Model-based CVv 95% Confidence Limits
abundance

2017 35,179 0.23 22,416-55,209

2010 36,886 0.22 24,004-56,681

2002 35,817 0.22 23,384-54,861
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Sighting data from 2002 to 2017 within the Hawaii EEZ were

used to derive habitat-based models of animal density for the

overall period. The models were then used to predict density and 120,000 -
abundance for each survey year based on the environmental 110,000 ~| ® Design-based
conditions within that year (see Forney et al, 2015, Becker et al, 100000 -| “Model-based
2016). The modeling framework incorporated Beaufort-specific 90,000~
trackline detection probabilities for striped dolphins from Barlow BO.000.:—

et al. (2015). Bradford et al. (in review) produced design-based g 70400:
abundance estimates for striped dolphins for each survey year that E e0.000, _ !
can be used as a point of comparison to the model-based = 309% 7

estimates. While on average, the estimates are broadly similar 0000, A
between the two approaches, the annual design-based estimates 00005
show much greater variability between years than do the model-
based estimates (Figure 2). The model-based approach reduces
variability through explicit examination of habitat relationships
across the full dataset, while the design-based approach evaluates
encounter data for each year separately and thus is more
susceptible to the effects of encounter rate variation. Model based-
estimates are based on the implicit assumption that changes in
abundance are attributed to environmental variability alone due to
a lack of data to test for other effects. Despite not fully accounting
for_inter-annual variation in total abundance, the model-based
estimates _are considered the best available estimate for each
survey year. Previously published design-based estimates for the
Hawaii EEZ from 2002 and 2010 surveys (e.q. Barlow 2006, Bradford et al. 2017) used a subset of the dataset used
by Becker et al. (in review) and Bradford et al. (in review) to derive line-transect parameters, such that these estimates

10,000

0 T T T
2002 2010 2017

Year

Figure 2. Comparison of design-based (circles,
Bradford et al. in review) and model-based
(triangles, Becker et al.in review) estimates of
abundance for striped dolphins for each survey
year (2002, 2010, 2017).

have been superseded bv the estimates presented here The best estrmate of abundance is based on the 2017 survey,
or 35 179 (CV=0. 23)

Populatron estrmates are avarlable for Japanese waters (Mryashrta 1993) and the eastern tropical Pacific
(Wade and Gerrodette 1993), but it is not known whether any of these animals are part of the same population that
occurs around the Hawaiian Islands.

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 20172640 abundance estimate, or 29,05844.922 striped dolphins.

Current Population Trend

The model-based abundance estimates for striped dolphins provided by Becker et al. (in review) do not
explicitly allow for examination of population trend other than that driven by environmental factors. Model-based
examination of striped dolphin population trends |nclud|nq S|qht|nq data beyond the Hawau EEZ WI|| be required to
more fully examine trend for this stock. A ; :

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.
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POTENTIAL BIOLOGICAL
REMOVAL

The potential biological
removal (PBR) level for the Hawaii stock
of striped dolphins is calculated as the
minimum population size within the U.S.
EEZ of the Hawaiian Islands
(29,05844.922) times one half the default
maximum net growth rate for cetaceans
(%2 of 4%) times a recovery factor of 0.5
(for a stock of unknown status with no
known fishery mortality and serious
injury within the Hawaiian Islands EEZ;
Wade and Angliss 1997), resulting in a
PBR of 291449 striped dolphins per year.

HUMAN-CAUSED MORTALITY
AND SERIOUS INJURY

Fishery Information

H Observed Takes, 2014-2018 - . L
40°- | # Striped dolphin, SS fishery (n=4)
* Striped dolphin, DS fishery (n=1)
35° * .
*
30° ¢ -
25° -
o_| Johnston L
20 Atoll
15°4 Hawaiian r
Islands
1DD T T T T T
180° 170° 160° 150° 140° 130° 120°

Figure 32. Locations of striped dolphin takes {filled—diamonds)-in
Hawaii-based longline fisheries, 2014-2018204%-2015. Solid lines

represent the u.s. EEZS Gray shadlng notes areas closed to longline

fishing.

Information on fishery-related mortality and serious injury of cetaceans in Hawaiian waters is limited, but
the gear types used in Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other
fisheries throughout U.S. waters. Entanglement in gillnets and hooking or entanglement in various hook and line
flshenes have been reported for small cetaceans in Hawan (Nltta & Henderson, 1993) Onestriped-delphinstranded

desenbed—éNMl%—llLR—MMRN)—No estimates of human caused mortallty or serious |nJury are currently avallable for
nearshore hook and line or gillnet fisheries because these fisheries are not observed or monitored for protected species

bycatch. There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that
targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within
U.S. waters and on the high seas. Between 20142041 and 20182015, twoenre striped dolphins werewas seriously
injured, one not seriously injured, and one could not be determined based on the information provided by the observer
in the SSLL fishery (100% observer coverage), and one striped dolphin was killed-and-ene-net-seriously injured in the
DSLL fishery (2018-21% observer coverage) (Figure 32, Bradferd-2017 Bradford 2018a, 2018b, in review, Bradford
and Forney 2017, McCracken 20192847). All striped dolphin interactions occurred outside of the U.S. EEZs. Average
5-yr estimates of annual mortality and serious injury for 2014-20182041-2615 are +-70.4 (CV = 1.0) dolphins outside
of U.S. EEZs, and zero within the Hawaiian Islands EEZ (Table 12). ThreeFeur additional unidentified cetaceans were

taken in the DSLL fishery,-and-one-unidentified-cetacean-was-taken-in-the-SSLLfishery, some of which may have

been striped dolphins.

Table 2. Summary of available information on incidental mortality and serious injury of striped dolphin (Hawaii
stock) in commercial longline fisheries, within and outside of U.S. EEZs (McCracken 20192017). Mean annual takes
are based on 2014-20182041-2015 data unless otherwise indicated. Information on all observed takes (T) and
combined mortality events & serious injuries (MSI) is included. Total takes were prorated to deaths, serious injuries,
and non-serious injuries based on the observed proportions of each outcome.

Observed total interactions (T) and mortality events, and serious injuries
(MSI), and total estimated mortality and serious injury (M&SI) of striped

dolphins
Percent Qutside U.S. EEZs Hawaiian EEZ

Data Observer Estimated Estimated

Fishery Name Year Type Coverage Obs. T/MSI M&SI (CV) Obs. T/MSI M&SI (CV)
Hawaii-based 2011 20% 1 3(6-8) [ ]

awaii-base 2012

deep-set longline dObtserver 20% 9 Cao 9 06
fishery 2013 ata 20% 4] 00 4] ]
2014 21% 0 0() 0 0(-)
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2015 21% 1/0 3(1.1) 0 0(-)
2016 20% 0 0() 0 0()
2017 20% 0 0() 0 0()
2018 18% 0 0() 0 0()
Mean Estimated Annual Take (CV) 1104 (1.0 0(-)
2011 100% 9 9 9 4]
2012 100% 1o 9 9 4]
B 0213 100% 9 9 9 4]
Hawaii-based 2014 | Observer | 100% 212" 2 0 0
shallow-set
longline fishery 2015 data 100% 0 0 0 0
2016 100% 1/1 2 0 0
2017 100% 1/0 1 0 0
2018 100% 0 0 0 0
Mean Annual Takes (100% coverage) 0:60.5 0
Minimum total annual takes within U.S. EEZ 0()

T Injury status could not be determined based on information collected by the observer. Injury status is prorated (see text).

STATUS OF STOCK

The Hawaii stock of striped dolphins is not considered strategic under the 1994 amendments to the MMPA.
The status of striped dolphins in Hawaiian waters relative to OSP is unknown, and there are insufficient data to
evaluate trends in abundance. Striped dolphins are not listed as “threatened” or “endangered” under the Endangered
Species Act (1973), nor designated as “depleted” under the MMPA. Given the absence of recent recorded fishery-
related mortality or serious injuries in U.S. EEZ waters, total fishery mortality and serious injury for striped dolphins
can be considered insignificant and approaching zero. One striped dolphin stranded in the main Hawaiian Islands
tested positive for Brucella (Chernov 2010) and two for Morbillivirus (Jacob et al. 2016). Brucella is a bacterial
infection that if common in the population may limit recruitment by compromising male and female reproductive
systems, and can also cause neurological disorders that may result in death (Van Bressem et al. 2009). Although
morbillivus is known to trigger lethal disease in cetaceans (Van Bressem et al. 2009), its impact on the health of the
stranded animals is not known as it was found in only a one tested tissue within each animal (Jacob et al. 2016). The
presence of Morbillivirus in 10 species (Jacob et al. 2016) and Brucella in 3 species (Cherbov 2010, West unpublished
data) raises concerns about the history and prevalence of these diseases in Hawaii and the potential population impacts
on Hawaiian cetaceans. It is not known if Brucella or Morbillivirus are common in the Hawaii stock.
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FRASER'S DOLPHIN (Lagenodelphis hosei):
Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Fraser’s dolphins are distributed worldwide
in tropical waters (Dolar 2009 in Perrin et al.
2009). They species was first have—only
recenthy—been—documented within the U.S.
Exclusive Economic Zone (EEZ) of the
Hawaiian Islands; during a 2002 cetacean
survey (Barlow 2006) and have been
occasionally observed during surveys of
Hawaiian waters since that time (-ane-were

seer—4-times—duringa-simtar2010-survey
(Bradford et al._ 2017, Yano et al. 2018
Figure 1). There have been only 24 sightings

15° T T T T T T

of Fraser’s dolphins during 13—years—of 180° 175° 170° 165° 160° 155° 150°
nearshore surveys in the leeward main

Hawaii Islands since the early 2000s (Baird ~ Figure 1. Fraser’s dolphin sighting locations during the 2002

etal. 2013). (epen—diamonds), and-2010 (black—diamendscircle), and 2017
For the Marine Mammal Protection  (square) shipboard cetacean surveys of U.S. waters surrounding
Act (MMPA) stock assessment reports, there  the Hawaiian Islands (Barlow 2006, Bradford et al. 2017, Yano et
is a single Pacific management stock  al. 2018;-see-Appendix—2for-details-on-timing-and-location—of
including animals found both within the  survey effort). Outer line indicates approximate boundary of
Hawaiian Islands EEZ and in adjacent high  survey area and U.S. EEZ.a Dark Ggray shading indicates original
seas waters. Because data on abundance,  area—ef-Papahanaumokuakea Marine National Monument, with
distribution, and human-caused impacts are  the lighter gray shading denoting the full 2016 Expansion area.
largely lacking for high seas waters, the  Dotted line represents the 1000 m isobath.
status of this stock is evaluated based on data
from U.S. EEZ waters of the Hawaiian Islands (NMFS 2005).

POPULATION SIZE

Encounter data from a-2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ was recently
reevaluated for each survey year, resulting in the following abundance estimates of Fraser’s dolphins in the Hawaii
EEZ (Bradford et al. in review) (Table 1).

Table 1. Line-transect abundance estimates for Fraser’s dolphins derived from surveys of the entire Hawaii EEZ in
2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CV 95% Confidence Limits
2017 40,960 0.70 11,887-141,143
2010 56,688 0.70 16,391-196,056
2002 28,980 1.02 5,518-152,195

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for Fraser’s dolphins from
Barlow et al. (2015). Although previous estimates from the Hawaii EEZ have been published using subsets of this
data, Bradford et al. (in review), uses a consistent approach for estimating all abundance parameters and resulting

estlmates are Con5|dered the best avallable The best estlmate of abundance is based on a 2017 survey, or 40 960
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%he—Z@QQ—data— Populatlon estlmates for Fraser S doIphlns have been made in the eastern troplcal Pacmc (Wade and
Gerrodette 1993), but it is not known whether these animals are part of the same population that occurs around the
Hawaiian Islands and in the central North Pacific.

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 2017 2048 abundance estimate or 24,068 33,034 Fraser’s dolphins.

Current Population Trend
The three available abundance estimates for this stock have very broad and overlapping confidence intervals,

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are avallable on current or maximum net productlwty rate for Fraser s dolphins. Abundaneeanalyses

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the Hawaii stock of Fraser’s dolphin is calculated as the
minimum population size within the U.S. EEZ of the Hawaiian Islands (24,068 34;034) 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
no known fishery mortality or serious injury within the Hawaiian Islands EEZ; Wade and Angliss 1997), resulting in
a PBR of 241 310 Fraser’s dolphins per year.

HUMAN CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

Information on fishery-related mortality and serious injury of cetaceans in Hawaiian waters is limited, but
the gear types used in Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other
fisheries throughout U.S. waters. No interactions between nearshore fisheries and Fraser’s dolphins have been reported
in Hawaiian waters. There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL)
fishery that targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries
operate within U.S. waters and on the high seas. Between 2014 2041 and 2018 2045, no Fraser’s dolphins were
observed hooked or entangled in the SSLL fishery (100% observer coverage) or the DSLL fishery (20-21% observer
coverage) (Bradford 2644-2018a, 2018b, in review, Bradford and Forney 2017, McCracken 2019 264#). There were
Hewever—two feur other unidentified cetaceans were-taken in the DSLL fishery during this period, —and-ene

unidentified-cetacean-was-taken-in-the SSLLfishery-some-ofwhich may have been Fraser’s dolphins.

STATUS OF STOCK

The Hawaii stock of Fraser’s dolphins is not considered strategic under the 1994 amendments to the MMPA.
The status of Fraser's dolphins in Hawaiian waters relative to OSP is unknown, and there are insufficient data to
evaluate trends in abundance. No habitat issues are known to be of concern for this stock. Fraser’s dolphins are not
listed as “threatened” or “endangered” under the Endangered Species Act (1973), nor designated as “depleted” under
the MMPA. Given the absence of recent recorded fishery-related mortality or serious injuries the total fishery mortality
and serious injury can be considered to be insignificant and approaching zero.
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MELON-HEADED WHALE (Peponocephala electra):
Hawaiian Islands Stock Complex: Hawaiian Islands & Kohala Resident
Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

Melon-headed whales are found in
tropical and  warm-temperate  waters 32" —
throughout the world. Although largely
considered  oceanic,  photo-identification . ) )
studies and other lies of evidence indicate the 2| \ _— ~_
presence of island-associated population in ~__ s Ty T
several locations (Brownell 2009). Fhe ,, - T~
distribution-ofreported-sightings-suggests-that — e | \
the-oceanic-habitat-of-this-speciesisprimarthy o S Ry

_ _ 20 B . . )

Small numbers have been taken in the tuna XE— \g /'
purse-seine fishery in the eastern tropical N \\
Pacific, and they are occasionally killed in .
direct fisheries in Japan and elsewhere in the 182°

178" 174° 170° 166° 162

western Pacific. Melon-headed whales in
Hawaiian waters appear to prey primarily upon
a_large diversity of cephalopods, ad fish
species  (West et al. 2018). Summer/fall
shipboard surveys of the waters within the U.S.
Exclusive Economic Zone (EEZ) of the
Hawaiian Islands resulted in one sighting
induring 2002, one in and—ZOlO and seven in
2017 i

(Figure 1; Barlow 2006, Bradford et al. 2017,
Yano et al. 2018). Ertﬂe—s—knewn—abeut—th;s

Figure 1. Melon-headed whale sighting location during the 2002
(epen—diamond), and—2010 (black—diamendcircle), and 2017
(square) shipboard surveys of U.S. EEZ waters surrounding the
Hawaiian Islands (Barlow 2006 Bradford etal. 2017 Yanoetal.
2018;
effort). Outer line represents approximate boundary of survey
area and U.S. EEZ. Dark gGray shading indicates the original
area-of-Papahanaumokuakea Marine National Monument, with
the lighter gray shading denoting the full 2016 Expansion area.
Dotted line represents the 1000 m isobath.

Photo |dent|f|cat|on and telemetry studles suggest there are two demographlcally independent populations
of melon-headed whales in Hawaiian waters, the Hawaiian Islands stock and the Kohala resident stock. Resighting
data and social network analyses of photographed individuals indicate very low rates of interchange between these
populations (0.0009/yr) (Aschettino et al. 2012). This finding is supported by preliminary-genetic analyses that
indicate significant differentiation between suggestrestricted-gene—flowbetween the Kohala residents and other
melon-headed whales sampled in Hawaiian waters, despite overall high levels of interchange among most populations
sampled (Martien et al. 20170}lesen-et-al—2013), suggesting differences in social organization and foraging behavior
may drive the observed structure. Some individuals in each population have been seen repeatedly for more than a
decade, implying high site-fidelity for both populations. Individuals in the larger Hawaiian Islands stock have been
resighted throughout the main Hawaiian Islands. Satellite telemetry data revealed distant offshore movements, nearly
to the edge of the U.S. EEZ around the Hawaiian Islands (Figure 2), with apparent foraging near cold and warm-core
eddies (Woodworth et al. 2012). Individuals in the smaller Kohala resident stock have a range restricted to shallower
waters of the Kohala shelf and west side of Hawaii Island (Aschettino et al. 2012, Oleson et al. 2013-Sehorret-ak
unpublished-data). Satellite telemetry data indicate they occur in waters less than 2500m depth around the northwest
and west shores of Hawaii Island, west of 156° 45 W and north of 19° 15’N (Oleson et al. 2013). The northern
boundary between the two stocks provisionally runs through the Alenuihaha Channel between Hawaii Island and
Maui, bisecting the distance between the 1000 m depth contours (Oleson et al. 2013). Genetic analysis showed the
strongest differentiation between animals sampled at Palmyra Atoll and other locations (Martien et al. 2017)

For the Marine Mammal Protection Act (MMPA) stock assessment reports, there are two Pacific management
stocks within the Hawaiian Islands EEZ (Oleson et al. 2013): 1) the Kohala resident stock, which includes melon-
headed whales off the Kohala Peninsula and west coast of Hawaii Island and in less than 2500m of water, and 2) the
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Hawaiian Islands stock, which includes melon-headed whales inhabiting waters throughout the U.S. EEZ of the

Hawaiian Islands, including the area of the Kohala resident stock, and adjacent high seas waters. At this time,

assignment of individual melon-headed whales within the overlap area to either stock requires photographic-

identification of the animal. Because data on abundance, distribution, and human-caused impacts are largely lacking

for high seas waters, the status of the Hawaiian Islands stock is evaluated based on data from U.S. EEZ waters of the

Hawaiian Islands (NMFS 2005).
|

1 1 1

T

T T T
157° 156° 155° 159° 157° 155° 153° 151

[o]

Figure 2. Sighting locations of melon-headed whales identified as being part of the Kohala resident stock
(crosses) and telemetry records of Kohala resident (dark gray triangles) and Hawaiian Islands (light gray squares)
melon-headed whale stocks (Sehorret-al—unpublished-data Oleson et al. 2013). The dotted line around waters
adjacent to the northwest and west shores of Hawaii Island represents the provisional stock boundary for the
Kohala resident stock (Oleson et al. 2013). The Kohala resident stock and the Hawaiian Islands stocks overlap
throughout the range of the Kohala resident stock. Outer line represents U.S. EEZ. Gray shading indicates area
of Papahanaumokuakea Marine National Monument.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

Information on fishery-related mortality and serious injury of cetaceans in U.S. EEZ of the Hawaiian Islands
waters is limited, but the gear types used in Hawaii fisheries are responsible for marine mammal mortality and serious
injury in other U.S. fisheries-throughoutJ-S-waters. Entanglement in gillnets and hooking or entanglement in various
hook and line fisheries have been reported for small cetaceans in Hawaii (Nitta and Henderson, 1993). No interactions
between nearshore fisheries and melon-headed whales have been reported in Hawaiian waters. No estimates of human-
caused mortality or serious injury are currently available for nearshore hook and line or gillnet fisheries because these
fisheries are not observed or monitored for protected species bycatch. Long-term photo-identification studies have
noted individuals from both the Kohala Resident and Hawaiian Islands stocks with bullet holes in their dorsal fin or
with linear scars on their fins or bodies (Aschettino 2010) which may be consistent fisheries interactions.

There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that
targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within
U.S. waters and on the high seas. Between 20142611 and 20182615, no melon-headed whales were observed hooked
or entangled in the SSLL fishery (100% observer coverage) or the DSLL fishery (18-2220-21% observer coverage)
(Bradford 2018a, 2018b, in review261+#, Bradford and Forney 2017,-MeCracken2017). However, three unidentified
delphinids feurunidentified-cetaceans-were taken in the DSLL fisheryand-ene-unidentified-cetacean-was-taken-in-the
SSLLfishery, some of which may have been melon-headed whales.

Other Mortality
In recent years, there has been increasing concern that loud underwater sounds, such as active sonar and
seismic operations, may be harmful to beaked whales (Cox et al. 2006) and other cetaceans, including melon-headed
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whales (Southall et al. 2006, 2013) and pygmy killer whales (Feresa attenuata) (Wang and Yang 2006). The use of
active sonar from military vessels has been implicated in mass strandings of beaked whales and recent mass-stranding
reports suggest some delphinids may be impacted as well. A 2004 mass-stranding of 150-200 melon-headed whales
in Hanalei Bay, Kauai occurred during a multi-national sonar training event around Hawaii (Southall et al. 2006).
Although data limitations regarding the position of the whales prior to their arrival in the Bay, the magnitude of sonar
exposure, behavioral responses of melon-headed whales to acoustic stimuli, and other possible relevant factors
preclude a conclusive finding regarding the role of Navy sonar in triggering this event, sonar transmissions were
considered a plausible cause of the mass stranding based on the spatiotemporal link between the sonar exercises and
the stranding, the direction of movement of the transmitting vessels near Hanalei Bay, and propagation modeling
suggesting the sonar transmissions would have been audible at the mouth of Hanalei Bay (Southall et al. 2006;
Brownell et al. 2009). In 2008 approximately 100 melon-headed whales stranded within a lagoon off Madagascar
during high-frequency multi-beam sonar use by oil and gas companies surveying offshore. Although the multi-beam
sonar cannot be conclusively deemed the cause of the stranding event, the very close temporal and spatial association
and directed movement of the sonar use with the stranding event, the unusual nature of the stranding event, and that
all other potential causal factors were considered unlikely to have contributed, an Independent Scientific Review panel
found that multi-beam sonar transmissions were a “plausible, if not likely” contributing factor (Southall et al. 2013)
in this mass stranding event. This examination together with that of Brownell et al. (2009) suggests melon-headed
whale may be particularly sensitive to impacts from anthropogenic sounds. No estimates of potential mortality or
serious injury are available for U.S. waters.

KOHALA RESIDENT STOCK

POPULATION SIZE

Using the photo-1D catalog of individuals encountered between 2002 and 2009, Achettino (2010) used a
POPAN open-population model to produce a mark-recapture abundance estimate of 447 (CV=0.12) individuals. The

dataset used in this analysis A—pemeneﬁthedatarused—mthatana%lels more than 8 years oId and there is no current

estimate of abundance for this stock

Minimum Population Estimate
There is no current minimum population estimate for the Kohala resident stock of melon-headed whales. The

data used in the 2002-2009 mark-recapture estimate (Aschettino 2010) are considered outdated, and therefore are not

sunable for denvmq a mlnlmum abundance estimate. Ihemmmum—pepulatren—ﬂ%e&eateu#ated—as—the%%r—zeth

Current Population Trend
Only one abundance estimate is available for thls stock, such that there is insufficient |nformat|on to assess
populatlon trends.Photogra A y A

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population estimate
{404)-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; Wade and Angliss 1997). —resulting-ina-PBR-0f 4.0

Kohalaresident-melon-headed-whalesperyear- Because there is no minimum population size estimate for this stock,
the PBR is undetermined.
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STATUS OF STOCK

The Kohala resident stock of melon-headed whales is not considered strategic under the MMPA. The status
of this stock relative to OSP is unknown, and there are insufficient data to evaluate trends in abundance. Melon-headed
whales are not listed as “threatened” or “endangered” under the Endangered Species Act (1973), nor designated as
“depleted” under the MMPA. There have been no reports of recent mortality or serious injuries; however, there is no
systematic monitoring of takes in near-shore fisheries that may take this species. Given noted bullet holes and potential
line injuries on individuals from this stock, insufficient information is available to determine whether the total fishery
mortality and serious injury for Kohala Resident melon-headed whales is insignificant and approaching zero mortality
and serious injury rate. The very restricted range and small population size of Hawaii Island resident melon-headed
whales suggests this population may be at risk due to its proximity to U.S. Navy training, including sonar
transmissions, in the Alenuihaha Channel between Hawaii Island and Maui (Arerymeus2006Forney et al. 2017).
Although a 2004 mass-stranding in Hanalei Bay, Kauai could not be conclusively linked to Naval training events in
the region (Southall et al. 2006), the spatiotemporal link between sonar exercises and the stranding does raise concern
on the potential impact on the Kohala Resident population due to of sonar training nearby.

HAWAIIAN ISLANDS STOCK

POPULATION SIZE

Encounter data from a-2010-shipboard line-transect survey of the entire Hawaiian Islands EEZ were recently
reevaluated for each survey year, resulting in the following abundance estimates of melon-headed whales in the Hawaii
EEZ (Bradford et al. in review) (Table 1).

Table 1. Line-transect abundance estimates for melon-headed whales derived from surveys of the entire Hawaii EEZ
in 2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CVv 95% Confidence Limits
2017 40,647 0.74 11,097-148,890
2010 8,743 1.01 1,685-45,375
2002 9,024 1.08 1,602-50,821

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for bottlenose dolphins from
Barlow et al. (2015), as there is insufficient sample size to estimate g(0) values for melon-headed whales. Although
previous estimates from the Hawaii EEZ have been published using subsets of this data, Bradford et al. (in review),
uses a consistent approach for estimating all abundance parameters and resulting estimates are considered the best

available estimates for each survey year. The best estlmate of abundance for this stock |s from the 2017 survey, or
40 647 (CV 0 74) whales. 4

suwey—bu%ha&ne%ye%em&e%&nalyze%he%@@%data—An abundance estlmate of meIon headed whales is avallable

for the eastern tropical Pacific (Wade and Gerrodette 1993), but it is not known whether any of these animals are part
of the same population that occurs around the Hawaiian Islands.

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 2017 20648 line-transect abundance estimate (Bradford et al._in review 2064#) or 23,301
4,299 melon-headed whales. Fhis-log-normal-20*"-percentie-minimum-population-size-issimilar-to-thelog-normal
20 percentile-mark-recapture-estimate{4.904) from-Aschettine{2010)
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Current Population Trend

The three available abundance estimates for this stock have very broad and overlapping confidence intervals,
precluding robust evaluation of population trend for this stock. Because of the relatively large group sizes observed
for melon-headed whales (average 150-200 animals), a substantial increase in abundance can be realized with very

few addltlonal S|qht|nqs (one each in 2002 and 2010 versus three in 2017). Alternative approaches will be requwed to

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population estimate
for the U.S. EEZ of the Hawaiian Islands (23,301 4;299) 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;
Wade and Angliss 1997), resulting in a PBR of 233 43 melon-headed whales per year.

STATUS OF STOCK

The Hawaiian Islands stock of melon-headed whales is not considered strategic under the 1994 amendments
to the MMPA. The status of this stock relative to OSP is unknown, and there are insufficient data to evaluate trends
in abundance. Melon-headed whales are not listed as “threatened” or “endangered” under the Endangered Species Act
(1973), nor designated as “depleted” under the MMPA.. There have been no reports of recent mortality or serious
injuries; however, there is no systematic monitoring of takes in near-shore fisheries that may take this species. Given
noted bullet holes and potential line injuries on individuals from this stock, insufficient information is available to
determine whether the total fishery mortality and serious injury for Hawaiian Islands melon-headed whales is
insignificant and approaching zero mortality and serious injury rate. A 2004 mass-stranding of melon-headed whales
in Hanalei Bay, Kauai occurred during a multi-national sonar training event around Hawaii (Southall et al. 2006).
Although the event could not be conclusively linked to Naval training events in the region (Southall et al. 2006), the
spatiotemporal link between sonar exercises and the stranding does raise concern on the potential impact on the
Hawaiian Islands population due to its frequent use of nearshore areas within the main Hawaiian Islands.
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PYGMY KILLER WHALE (Feresa attenuata):

Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pygmy Kkiller whales are found in
tropical and subtropical waters throughout the
world (Ross and Leatherwood 1994). They are
poorly known in most parts of their range.
Small numbers have been taken directly and
incidentally in both the western and eastern

Pacific. Mestknewledge-of thisspecies-is-from

stranded—eHwe—eaptwed—speermens—Pryor et
(1965) noted stated—that pygmy Kkiller

Whales appeared to be resident off Oahuhave
been-observed-several-timesoff the lee shore
of Oahu_and_that "they s | |

residents—of the Hawalian—-area’— Extensive
resightings of several individuals over several
decades reveal a small residents groups off
Kona and leeward Oahu (McSweeney et al.

2009, Baird 2016) Mere-recenthypygmy-killer
whales-have-also-been-seen-off the-islands-of

Summer/fall shipboard surveys of the waters
within the U.S. Exclusive Economic Zone
(EEZ) of the Hawaiian Islands, resulted in
three sightings of pygmy Kkiller whales in
2002, and—five in 2010, and three in 2017
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Figure 1. Pygmy killer whale sighting locations during the 2002
(epen-diamonds), and-2010 (black-diamendscircle), and 2017
(square) shipboard surveys of U.S. EEZ waters surrounding the
Hawaiian Islands (Barlow 2006, Bradford et al. 2017, Yano et al.
2018;see-Appendix2fordetails-on-timing-andocation-ofsurvey
effort). Outer line represents approximate boundary of survey
area and U.S. EEZ. Dark Ggray shading indicates the original
area-of-Papahanaumokuakea Marine National Monument, with
the lighter gray shading denoting the full 2016 Expansion area.
Dotted line represents the 1000 m isobath.

(Figure 1; Barlow 2006, Bradford et al 2017,
Yano et al. 2018).

Pygmy killer whales in Hawaiian waters may comprise more than one demographically-independent
population.. A 22-year study off the Hawaii Island indicates that pygmy killer whales occur there year-round and in
stable social groups. Over 80% of pygmy killer whales seen off Hawaii Island have been resighted and 92% have been
linked into a single social network (McSweeney et al. 2009). Movements have also been documented between Hawaii
Island and Oahu and between Oahu and Lanai (Baird et al. 2011a). Satellite telemetry data from four tagged pygmy
killer whales suggest this resident group remains within 20km of shore (Baird et al 2011a, 2011b). Encounter rates for
pygmy killer whales during near shore surveys are rare, representing less only 1.7% of all cetacean encounters to since
2000 (Baird et al. 2013). Division of this population into a separate island-associated stock may be warranted in the
future.

For the Marine Mammal Protection Act (MMPA) stock assessment reports, there is a single Pacific
management stock including animals found both within the Hawaiian Islands EEZ and in adjacent high seas waters.
Because data on abundance, distribution, and human-caused impacts are largely lacking for high seas waters, the status
of this stock is evaluated based on data from U.S. EEZ waters of the Hawaiian Islands (NMFS 2005).

POPULATION SIZE

Encounter data from a-2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ were recently
reevaluated for each survey year, resulting in the following abundance estimates of pygmy Kkiller whales in the Hawaii
EEZ (Bradford et al. in review) (Table 1).
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Table 1. Line-transect abundance estimates for pygmy Killer whales derived from surveys of the entire Hawaii EEZ
in 2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CVv 95% Confidence Limits
2017 10,328 0.75 2,771-38,491
2010 27,833 0.50 10,950-70,747
2002 3,854 0.77 1,015-14,640

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities derived for pygmy Killer whales
following the methods of Barlow et al. (2015). Although previous estimates from the Hawaii EEZ have been published
using subsets of this data, Bradford et al. (in review), uses a consistent approach for estimating all abundance
parameters and are considered the best available estimates for each survey year. The best estimate of abundance for

thls stook is based on the 2017 survey, or lO 328 (CV 0.75). usmg—Beaufert—sea—state—speemetraeklmeudeteenen

suwey—but—ha&net—yet—beemased—teenah#zeme—zg%data A populatlon estlmate has been made for thls speC|es in

the eastern tropical Pacific (Wade and Gerrodette 1993), but it is not known whether any of these animals are part of
the same population that occurs around the Hawaiian Islands.

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 2017 2040 abundance estimate or 5,885 6;998 pygmy killer whales within the Hawaiian
EEZ.

Current Population Trend
The three available abundance estimates for this stock have very broad and overlapping confidence intervals,

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

No data are available on current or maximum net productivity rate for pygmy killer whales.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for pygmy killer whales stock is calculated as the minimum
population estimate for the U.S. EEZ of the Hawaiian Islands (5,8856;998) times one half the default maximum net
growth rate for cetaceans (¥2 of 4%) times a recovery factor of 0.5 84 (for a stock of unknown status with no known

fishery mortality or serious injury within the Hawaiian Islands EEZ-fishery-meortality-and-serious-injury-rate C\-greater
than-0-80; Wade and Angliss 1997), resulting in a PBR of 59 56 pygmy killer whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

Information on fishery-related mortality and serious injury of cetaceans in Hawaiian waters is limited, but
the gear types used in Hawaii fisheries are responsible for marine mammal mortality and serious injury in other
fisheries throughout U.S. waters. Entanglement in gillnets and hooking or entanglement in various hook and line
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fisheries have been reported for small cetaceans in Hawaii (Nitta & Henderson, 1993). A stranded pygmy killer whale
from Oahu showed signs of hooking injury (Schofield 2007) and mouthline injuries have also been noted in some
individuals (Baird unpublished data), though it is not known if these interactions result in serious injury or mortality.
No estimates of human-caused mortality or serious injury are currently available for nearshore hook and line or gillnet
fisheries because these fisheries are not observed or monitored for protected species bycatch.

There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that
targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within
U.S. waters and on the high seas. Between 20142041 and 201820815, no pygmy klller Whales were observed hooked
or entangled in the SSLL fishery (100% observer coverage), 3 ! .
the-Hawatan-EEZor in the DSLL fishery (20-21% observer coverage) (Bradford—.’z-@}? Bradford 2018a 2018b in

revrevv Bradford and Forney 2017 McCracken 20192944) Averageé—ypesﬂmate&ef—annuakmortafﬂy—and—seneus

EEZ—and&oufsrdeof—Ué—EEZs{:Fabl%MeGraeken—ZQ@—There were four addltlonal Jrnaddmon—four unldentlfred
cetaceans-were-taken in the DSLL fishery during this periodand-ene-unidentified-cetacean-was-taken-inthe SSLL

fishery, some of which may have been pygmy killer whales.

Data Observer Estimated Estimated
Fishery Name Year Type | Coverage | Obs-FiMsSH M&SHEW) Obs-T/Mst M&SHC)
2011 20% 8 (WA 8 (WA
Hawaii-based 2012 o 260% 6 o 6 6
deep-setlongline 2013 data 20% 0 o) i 540.9)
fishery 2014 21% ) WA ) YA
2015 21% 9 YA 9 YA
2011 100% 3i3 0 0 0
Hawaii-based 2012 100% 44 o] o] 0
shallow-set 2013 | O ooy 32 0 0 0
longhine fishery 2014 100% 6 0 0 0
2015 100% 43 9 9 9
Mean-AnanualFakes {106% coverage) 9 - 4]

Other Mortality
Inreecent-years—there-has-been-inereasing-conecernthattoud-Loud underwater sounds, such as active sonar

and seismic operations, may be harmful to beaked whales (Cox et al. 2006) and other cetaceans, including melon-
headed whales (Southall et al. 2006, 2013, Brownell et al. 2009) and pygmy Killer whales (Wang and Yang 2006).
The use of active sonar from military vessels has been implicated in mass strandings of beaked whales, and recent
mass-stranding reports suggest some delphinids may be impacted as well. Two mass-strandings of pygmy killer
whales occurred in the coastal areas of southwest Taiwan in February 2005, possibly associated with offshore naval
training exercises (Wang and Yang 2006). A necropsy of one of the pygmy killer whales revealed hemorrhaging in
the cranial tissues of the animal. Additional research on the behavioral response of delphinids in the presence of sonar
transmissions is needed in order to understand the level of impact. No estimates of potential mortality or serious injury
are available for U.S. waters.

95



STATUS OF STOCK

The Hawaii stock of pygmy Killer whales is not considered strategic under the 1994 amendments to the
MMPA. The status of pygmy killer whales in Hawaiian waters relative to OSP is unknown, and there are insufficient
data to evaluate trends in abundance. Pygmy Killer whales are not listed as “threatened” or “endangered” under the
Endangered SpeC|es Act (1973) nor deS|gnated as “depleted” under the MMPA Iheesﬂmated—rateef—ﬁshenesretated

seneus—m;tury—rs—less—than—l@%—ef—PBR— leen the absence of recent recorded flshery related mortalltv or _serious

injuries, the total fishery mortality and serious injury can be considered to be insignificant and approaching zero. One
pygmy killer whale stranded in the MHI has tested positive for Morbillivirus (Jacob et al. 2016). The presence of
morbillivirus in 10 species of cetacean in Hawaiian waters, all identified as a unique strain of morbillivirus, (Jacob et
al. 2016), raises concerns about the history and prevalence of this disease in Hawaii and the potential population
impacts, including cumulative impacts of disease with other stressors.
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FALSE KILLER WHALE (Pseudorca crassidens):
Hawaiian Islands Stock Complex — Main Hawaiian Islands Insular,
Northwestern Hawaiian Islands, and Hawaii Pelagic Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

False killer 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 twe—three shipboard line-
transect surveys of the U.S. Exclusive Economic
Zone (EEZ) around the Hawaiian Islands in 2002,
and-2010, and 2017 (Figure 1; Barlow 2006,
Bradford et al. 2014, Yano et al. 2018) 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) 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
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 anakysis
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Figure 1. False killer whale sighting locations during the 2002
(diamond), 2010 (circle), and 2017 (square) shipboard surveys of
U.S. EEZ waters surrounding the Hawaiian Islands (Barlow 2006,
Bradford et al. 2014, Yano et al. 2018).

HghtMedium shaded—gray shaded area is the main Hawaiian

Islands insular false killer whale stock area., including overlap
zone between MHI insular and pelagic false killer whale stocks;
Ddark 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. Outer
line represents approximate boundary of survey area and U.S.
EEZ. Dotted line represents the original boundary of the
Papahanaumokuakea Marine National Monument and the light
gray shaded area is the 2016 Expansion area. Detail of stock
boundaries shown in Figure 2.

using-mtDNA analysis reveals strong phylogeographic patterns consistent with local evolution of haplotypes unique
to false Killer whales occurring nearshore within the Hawaiian Archipelago, while and-theiassessment-ofthe nuDNA

analysis suggests that- NWHI false killer whales are at least as differentiated from MHI animals as they are from
offshore animals. Photo-|Dgraphic—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 assessmentofsatellite telemetry collected from 27 tagged MHI false killer whales shows movements restricted to
the MHI (Baird et al. 2010, 2012). Further evaluation-analysis 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. 20192011).
Parentage analysis of sampled individuals reveals natal group fidelity of males and females and mating within the

natal group 36-64% of the time (Martien et al. 2019) - where-mating-occursprimarily-though-netexclusivelywithin

clusters-{Martien-etak2011). Additional details-on-data-and-analysesscientific support for supperting-the separation
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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 Ilght gray, the NWHI stock area is shown in dark gray, the pelaglc stock
area includes the entire EEZ e
(reproduced from Bradford et al. 2015, vv|th pelagic stock boundary revision descubed in Bradford et aI
2020). The MHI insular, pelagic, and NWHI stocks overlap around Kauai and Niihau.

of false killer whales in Hawaiian waters into three separate stocks are-is summarized within-by Oleson et al. (2010,
2012).

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).; altheugh-the-sample-Sample distribution te-the-east and west of Hawaiian waters is
insufficient to determine whether the sampled strata represent one or more stocks, and where pelagic stock boundaries
would-be-drawnmay occur.

The stock range and boundarles of the three Hawaiian stocks of false k|IIer whales wererecenthyreevaluated;

i 3 , and-are reviewed in detail in
Bradford et al. (2015) and further revrsed for the pelaqrc stock in Bradford et aI (2020) and—shewn—rn—(Flgure 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 5.6 2% km of the main
Hawaiian Islands and throughout the NWHI. NWHI false killer whales have been seen as-faras up to 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) bounded around a 72-km radius of the MHI, resulting in a boundary shape that reflects greater offshore
use in the leeward portion of the MHI. The NWHI stock boundary is defined by a 93-km radius around the NWHI,
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 radlus (see Figure 2). The pelaglc stock has no inner or outer boundary within the EEZ —'FhrougheuHheMHHhe
. PA/HLE The 2015
boundary revision placed an inner boundary at 11km from shore around each of the I\/IHI thouqh this boundary was
removed, given new telemetry data indicating use of waters within 5.6 km the MHI (Bradford et al. 2020) The
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constructron of these stock boundaries results in a—number—e#severat multiple stock overlap zones. The entirety of

A e-the MHI insular stock area is beundary-are an
overlap zone between the MHI msular and pelagrc stocks The entirety of the NWHI stock range~with-the-exception
of the-area-within-1itkm-around-Kaual-and-Nithat is an overlap zone between NWHI and pelagic false killer whales.
All three stocks overlap between-11-km-from-shore-around-Kauai-and-Nithau-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 HawaiianlslandsU.S EEZ around Hawalii and in adjacent
international waters. New model-based abundance estimates for the central Pacific enable examination of the status
of the broader population of false killer whales relative to —hewever—beea&se—data—en—f&tsﬂéﬂhr—whale—abemdanee—
ehstnbutren—and—human caused |mpacts resultmq from U S. frsherles are—largely—laekmg—fer peratmg mternatronal
waters. - : :
2005%-The Palmyra Atoll stock of false krller whales is strII consrdered to be a separate stock because comparrsons
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). tThe status of Hawaii pelagic this-stock is evaluated based on data from U.S. EEZ waters of the Hawaiian
Islands (NMFS 2005), and abundance estimates for the broader central Pacific (including Palmyra Atoll) are provided

for comparlson to U.S. frsherres |mpacts on the high-seas. WMW

For the Marine Mammal Protection Act (MMPA) stock assessment reports, there are eurrently-five Pacific
Islands Region management stocks: 1) the Main Hawaiian Islands insular stock, which includes animals inhabiting
waters within a modified 72_km radius around the main Hawaiian Islands, 2) the Northwestern Hawaiian Islands
stock, which includes animals inhabiting waters within a 93 km radius around the NWHI and Kauai, with a slight
latitudinal expansion of this area at the eastern end of the range, 3) the Hawaii pelagic stock, which includes false
killer whales inhabiting waters of the U.S. EEZ around Hawalii greaterthan-11-km-from-the-main-Hawaiianlslands;
including and 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 belows-. the-Palmyra Atoll and American Samoa stocks are-covered appear in separate reports.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

Interactions with false killer whales, including depredation of pelagic fish catch-efa-variety-efpelagicfishes,
have been identified in loghooks 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 a variety of large
pelagic fish, including mahi mahi (Coryphaena hippurus), ard-yellowfin tuna (Thunnus albacares), big eve tuna (T.
obesus), albacore (T.alalunga), wahoo (Acanthocybium solandri), skipjack (Katsuwonus pelamis), and broadbill
swordfish (Xiphias gladius) (Baird 20162009), and they have-beenare 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 theircatch 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 falsekilerwhales-belonging-to-the-MHI insular stock false killer whales. A-+recent
report-included evaluation— Evaluation of additional individuals with dorsal fin injuries_and disfigurements and
suggestedsuggests that the rate-ef-interaction rate between false killer whales and various forms of hook and line gear
may vary by population and social cluster, with the highest rates in the MHI insular stock shewing-the-highestrate-of
dorsal-findisfigurements-(Baird et al. 2014). The commercial or recreational fishery or fisheries responsible for these
injuries is unknown. Examination-of-a 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)
and another stranded animal in September 2016 had one fishing hook in its stomach (Bradford and Lyman et al. 2018).
Although the fishing gear is not believed to have caused the death of either the whale, thefinding-examinations
confirms that MHI insular false killer whales are-consuring consume previously hooked fish or are interacting with
MHI hook and line fisheries-inthe-MH}. 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
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and line or other fisheries because these fisheries are not ebserved-er-monitored for protected species bycatch.
Because of high rates of false [ Observed Takes. 2014-2018 . .

killer whale mortality and serious injury in - 4q0 | | & False killer whale, DS fishery (n=44)

Hawaii-based longline fisheries, a Take * False killer whale, SS fishery (n=1)

Reduction Team was established in January ggo | [ $Und: blackfish, DS fishery (n=2) |

2010 (75 FR 2853, 19 January, 2010). The ]

Team was charged with developing 30°

Hawaiian
Islands

0“ i

pelagic, MHI insular and Palmyra stocks of
false killer whales in Hawaii-based 207 J°2:‘sltl°”
longline fisheries. The Team submitted a ° Q
draft Take Reduction Plan (TRP) to NMFS, 157

and NMFS published a final TRP based on 10° . . | . .
the Team’s recommendations (77 FR " g 170° 160° 150° 140° 130° 120°
71260, 29 November, 2012). Take

reduction measures include gear

requirements, time-area closures_(the  Figure 3. Locations of observed false killer whale takes (black
Southern Exclusion Zone, or SEZ), and  symbols) and possible takes (blackfish) of this species (open
measures to improve captain and crew  symbols) in the Hawaii-based longline fisheries, 2014-20182041-
response to hooked and entangled false i i i i
killer whales. The seasonal contraction of
the Longline Exclusion Zone (LLEZ) :
around the MHI was also eliminated. The ~ Some take locations overlap. Stock boundaries for false killer whales
TRP became effective December 31, are not shown and all observed takes during this period occurred in
2012, with gear requirements effective  the pelagic stock area. Solid lines represent the U. S. EEZ. Gray
February 27, 2013.-Fhese-measureswere  shading notes areas closed to commercial fishing, with the PMNM

notin-effect during2008-2012 aportion  Expansion area closed since August 2016. Takes within the PMNM
of the period—for—which—byeatech—was  closed area occurred pnor to the closure in 2016 Sehd—gray—hnes
estimated-in-thisreport: Adjustments to S

bycatch  estimation methods were
implemented for 2013 to account for
changes in fishing gear and captain
training intended to reduce the false killer
whale serious injury rate (see—belows
McCracken 2015).

There are two distinct longline
fisheries based in Hawaii: a deep-set
longline (DSLL) fishery that targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish.
Both fisheries operate within U.S. waters and on the high seas, but are prohibited from operating within the
Papahanaumokuakea Marine National Monument (PMNM) and within the LLEZ around the main Hawaiian Islands
and the Pacific Remote Islands and Atolls (PRIA) MNM around Johnston Atoll. The PMNM originally included the
waters within a 50 nmi radius around the NWHI. As of August, 2016, the PMNM area was expanded to extend to the
200 nmi EEZ boundary west of 163° W. Sted@AssessmeneRepem—gmera#ydeseHbe—ﬁstwmaaeneneetahier
3 ibed-here—Between 201420641 and
2018291—5 onethree false k|IIer whales were observed hooked or entangled in the SSLL fishery (100% observer
coverage) within the U.S. EEZ of the Hawaiian Islands, and 4426 false killer whales were observed taken in the DSLL
fishery (1820-21% observer coverage) within Hawaiian waters or adjacent high-seas waters {excluding-Patmyra-Atol
EEZwaters)-(Bradford 2018a, 2018b, in review-2047, Bradford and Forney 2017) (Figure 3). 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) The one: Qﬂhethreeanlmals taken in the SSLL flshery was —twewereconsmered not seriously injured

A . In the DSLL fishery, 9 false

klller Whales were taken Wlthln the Hawanan EEZ Iwe—ef—these—takes—eeeu#ed—nﬁgﬁ—mthm—the—pelag%

recommendations to reduce incidental “ 3.00 ,0‘
: L e L
mortality and serious injury of the Hawaii _,.*‘ . o PN
T

Hawmmn—EELaH—wereall W|th|n the range of the pelaglc stock with 7feur consldered senously |njured one non-
seriously injured, and onethree could not be determined based on the information provided by the observer. Outside
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of the Hawaii EEZ three wereone-was observed dead, 1224 were considered seriously injured, and-sixfeur were
considered not seriously injured, and two could not be determined based on the information provided by the observer.

Onekive additional unidentified “blackfish” (unidentified cetaceans known to be either false killer whales or short-

flnned p|Iot whales) were also taken—etaew|ththJthe%st:|_—tﬁtshettyLand—fe«eHE vvlthln in the DSLL flshery out3|de of the

A M v The SEZ alarg
triggered closure area south of the I\/IHI |mplemented under the TRP was closed foIIowmq 2 serious injuries within

the Hawaii EEZ in November 2018. This closure remained in effect through the remainder of calendar year 2018.

The injury-status-ef-total estimated numbertake of dead or seriously injured whales is calculated based on s
is—prorated-to-serious-versus-non-serious-using-the histericrateratio of observed dead and seriously injury whales
versus those judged to be not seriously injuredwithin-the-ebserved-takes. Prior to the implementation of the FKW
TRP, flFor the period 2008 to 2012, the rate of dead and seriously injuredy-fer false killer whales was 93% (McCracken
2014). Because-tThe implementation of weak hooks under the TRP was intended to reduce the serlous |njury rate in
the deep-set fishery, and as such the these-hi :

seneus#emusnm%eneustmunesm%@i%%@l%takewasbasedentheproportlon of dead and serlously injured vvhales

versus non-serious injuries is calculated annually based on the injury status of observed takes ef-ebserved-takes-since

the |mplementat|on of the TRP in 2013+n—these—years (McCracken 20192044) Ihe—p#e#atlen—ef—seneus—mjuw—status

The pelaglc stock +s—knewn4d|nteracts W|th longline flsherles inwaters-offshore-of the-overlapzene-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 animalsfrom-the-MHI insular stock animals have a-high rates 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
pllot Whale based on dlstance from shore (McCracken 2010) qwen patterns of prewous bvcatch for each species. Fhe

proratlon of unldentlfled blackflsh takes to spemes Hawau EEZ and high-seas estlmates 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 20197). Takes within the Beeause-the-sshallow- set longline fishery l—S—fH-I-I—‘v’—G-b—S@FV@d—

takes-are assigned to the stock areazene in which they were observed
fishing-effort. Estimated takes inFer the deep-set fishery within the Hawaii EEZ ;-annual-takes-are apportioned to each

stock area everlap-zone-and-thepelagic-onhy-stockarea-basedby first allocating take to each areas based on -er-relative
annual fishing effort (by set) in that each-areazene. |f Forthedeep-setfishery—fan observed take occurred -byeateh
was-observed-within the MHI-pelagic or NWHI-pelagic overlap zonesa-speeific-overlapzone, the observed-take wass

were assigned to that zone and the remaining estlmated bycatch was assigned to stock areas as prewouslv descrlbed

: For both the shallow set and deep set flsherles eaelCt—Ie4f|g4+he4€+sflcu-}|3yL
the—zenalstock area bycatch estlmates are then then thea-multiplied by the relative density of each stock within the stock

areamthepespec—twe%ene to estlmate pretatestock specific bycatch for each year testeek %&%

Uncertalnty in stock -specific bycatch estlmates 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. TwoFhree mortality and serious injury estimates are provided—(Fable-1}: a 5-yr
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average for the period prior to TRP-implementation (2008-2012), a—3-yraverage—for-the-periodfollowing—TRP
implementation{2013-2015)-and a 5-yr average for the most recent 5 years following the TRPassuming-ne-significant
ehange—m—meﬁahty—mte—wﬁhm—the—ﬁehepy (2014 2018201—1—2015) TFhe-laterestimate-is-not-provided-forthe MHEH

m—mgmﬁeaﬂtehangem#teeenduepetmeﬁshewt#mspee%mﬁete%me bycatch rate (per 1000 sets) and the

proportion of non-serious injuries prior to and following TRP implementation arewere examined for all stocks as part
of the FKW TRT monitoring strategy.

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 2019%). 5-yr mean annual takes are presented for 2008-2012 (prior to the
|mplementat|on of the TRP;) and for 2014 2018 zmﬁmm%mm@%mwmm
e- Information on at-observed
takes (T) and comblned mortallty &and serious |njury is mcIuded Unldentlfled blackflsh are pro-rated as either false
killer whales or short-finned pilot whales aceerding-tebased on 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 | USEEZ EEZ USEEZ EEZ Stock Stock
0 3/3*
o 33t
2012 20% i 0 3:6-(2:3) 13.0(04) 6139 16-(1-3)
34 LAY
2013 20% 0 0 6:6(0-9) 4144 0:0(-9) 0:6-()
9/8 2/11
2014 21% 0 0 35.8(0.5) 8.4(0.7) 0.0 (0.8) 0.0 (1.5
5/4 0
Hawaii-based 2015 21% 1t 0 22.31(0.4) 0() 0() 0()
deep-set Observer /gt 1/1
longline 2016 | data 20% 0 0 27.9(0.3) 4.0 (0.8) 0(0.8) 0(2.1)
fishery
4/4" 2/1
2017 20% 0 0 28.5 (0.4) 8.1 (0.6) 0.1(0.6) 0(2.0)
8/5 4/4
2018 18% 0 0 29.7 (0.4) 11.9 (0.4) 0.1(0.5) 0(2.0)
Pre-TRP Mean Estimated Annual Take (CV) 2008-2012 10.0 (04) 13.3 (02) 0.2 (04) 0.6 (08)
28.8 (0.2) 6.5 (0.3) 0.03(0.3) 0.01(1.1)
Mean Estimated Annual Take (CV) 2014-20182041-2015 15-2(6:3) +546-3) (<) o4
0 10
2011 100% 14 ] 07 ] 9 4]
e} RWLEy
2012 100% ] ] 9 03 9 4]
e} el
2013 100% ] ] 9 ] 9 9
Hawaii-based 0 1/0
shallow-set 2014 | Observer 100% 0 0 0.20 0 0 0
longline data
fishery 0 0
2015 100% 0 0 0 0 0 0
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0 0
2016 100% 0 0 0 0 0 0
0 0
2017 100% 0 0 0 0 0 0
0 0
2018 100% 0 0 0 0 0 0
Pre-TRT Mean Annual Takes (100% coverage) 2008-2012 0.3 0.3 0 0
Mean-AnnualFake (C\-under FRP-2013-2015 9 9 [ 4]
Mean Annual Takes (100% coverage) 2014-20132041-2015 0.26-1 06 0- 0
Pre-TRP Minimum total annual takes within U.S. EEZ (2008-2012) | 13.6 (0.2) 0.2(0.4) 0.6 (0.8)
7665 0.0164

M|n|mum total annual takes Wlthln U. S EEZ (2014 201829%1—291—5) (0.3) 0.03 (0.3 (1.1)

f Injury status could not be determlned based on mformatlon collected by the observer Injury status is prorated (see text)

Proration of false killer whale and unidentified blackfish takes within the-overlap zones and-ef-unidentified

blackfish-takes-introduces unquantified uncertainty into the bycatch estimates. -butd Until methods of determining
stock identity and/or specres (e.q. photos tlssue samples) for animals observed taken within the overlap zone are
available, and-all-a proration approaches
are needed ensure that potentlal |mpacts to all stocks are assessed in the overlap Zones.

MAIN HAWAIIAN ISLANDS INSULAR STOCK

POPULATION SIZE

Bradford et al. 2018 used encounter data from dedicated and opportunistic surveys for MHI insular false
killer whales from 2000 to 2015 to generate annual mark-recapture estimates of abundance-everthe-survey-period.
Due to spatiotemporal biases imposed by sampling constraints, annual estimates reflect the abundance of MHI insular
false killer whales within the surveyed area in that year, and therefore should not be considered indicative of total
population size every year. The abundance estimate for 2015 was 167 (CV = 0.14). Annual estimates over the 16 year
survey period ranged from 144 to 187 animals and are similar to multi-year aggregated estimates published previously
(e-g—Oleson et al. 2010).

Minimum Population Estimate

The minimum population estimate for the MHI insular stock of false killer whales is calculated as the lower
20th percentile of the log-normal distribution (Barlow et al. 1995) of the 2015 abundance estimate (from Bradford et
al. inreview2018), or 149 false killer whales.

Current Population Trend

Reeves et al. (2009) suggested that the MHI insular stock of false killer whales may have declined between
1989 and 2007 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-had 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 everthe-past
decade-(Oleson et al. 2010). Fhea Annual abundance estimates available-in Bradford et al. 2018 are not appropriate
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for evaluating population trends, as the study area varied by year, and each annual estimate represents only the-animals
present in the study area within that-each year.

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 (149) times one half the default maximum net growth rate for cetaceans (*2 of 4%)
times a recovery factor of 0.1 (for a stock listed as Endangered under the ESA and with minimum population size less
than 1500 individuals; Taylor et al. 2000) resulting in a PBR of 0.3 false killer whales per year, or approximately one
animal every 3.3 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, amended in Oleson et
al. 2012) found that Hawaiian insular false Killer whales are a Distinct Population Segment (DPS) of the global false
killer whale taxon. Of the 29 identified threats to the population, the BRT considered the effects of small population
size, including inbreeding depression and Allee effects, exposure to environmental contaminants (Ylitalo et al. 2009),
competition for food with commercial fisheries (Boggs & Ito, 1993, Reeves et al. 2009), and hooking, entanglement,
or intentional harm by fishermen to be the most substantial threats to the population. 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. 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 potentlally exposed a S|gn|f|cant portlon of the offshore
range of the stock to Iongllne flshlng 3 3 activ atiy .

most recent 5 -yr perlod thtspenedrthe estlmate of mortallty and serious |njury (O 034) is below the PBR (0. 30) 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. 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. Five MHI insular false killer whales have-recenthy-stranded between
2010-2016, including four from cluster 3 (PIRO MMRN), a high rate for a single social cluster. 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

Encounter data from shipboard line-transect surveys conducted throughout the central Pacific were used to
estimate the abundance of false killer whales across the central Pacific, including within the Hawaii EEZ (Bradford et
al. 2020) (Table 2).

Table 2. Model-based line-transect abundance estimates for false killer whales derived from NMFS surveys in the
central Pacific since 1997 (Bradford et al. in review).

Hawaii EEZ Central Pacific
Year Model-based cVv 95% Confidence Model-based CVv 95% Confidence
abundance Limits abundance Limits
2017 2,086 0.35 1,079-4,031 34,536 0.35 17,782-54,363
2010 2,144 0.32 1,159-3,965 25,212 0.33 13,449-47,262
2002 2,122 0.33 1,136-3,964 25,723 0.30 14,397-45,958




The model-based abundance estimates use sighting

data from 1997 to 2017 from across the central

Pacific to derive habitat-based models of animal

; - 15,900 —
density for the overall period. The models were then ® Design—based
used to predict the density and abundance for each 4 Model-based
Hawaii survey year (2002, 2010, and 2017) based on 13,250
the environmental conditions within that year (see
Forney et al. 2015, Becker et al. 2016). The modeling
framework incorporates Beaufort-specific trackline
detection probabilities for false killer whales derived
following the methods of Barlow et al. (2015) and
accounts for changes in false Killer whale data
collection through time (see Bradford et al. 2020 for 5,300 |
details). Bradford et al. (2020) also produced design- )
based abundance estimates for false Killer whales #
b

10,600

7,950

Abundance

|
&

within the Hawaii EEZ for each Hawaiian Islands sl I\
Cetacean and Ecosystem Assessment Survey

(HICEAS) year, and these can be used as a point of 0
comparison to the model-based estimates. While on 2003 2010 2017
average, the estimates are broadly similar between
the two approaches, the annual design-based
estimates show much greater variability between ) ] ] )
years than do the model-based estimates (Figure 4). ~ Figure 4. Comparison of design-based (circles,
The model-based approach reduces variability  Bradford et al. in review) and model-based (triangles,
through explicit examination of habitat relationships ~ Becker etal. in review) estimates of abundance for false
across the full dataset, while the design-based  Killer whales for each HICEAS year (2002, 2010,

approach evaluates encounter data for each year 2017).

separately and thus is more susceptible to the effects

of encounter rate variation. Bradford et al. (2020) found through simulation that the low sighting rate in 2002 and high
sighting rate in 2017 could be explained by encounter rate variation. Although a ‘year’ covariate was tested during
model development, it was not selected as a significant variable. Despite not fully accounting for inter-annual variation
in total abundance, the model-based estimates are considered the best available estimate for each survey year. Current
model-based estimates for the central Pacific include animals that are considered part of the Palmyra Atoll stock, as
well as animals that may be part of an eastern Pacific stock on the eastern edge of the modeled area, and therefore are
likely an overestimate of the full Hawaii pelagic stock abundance. Previous abundance estimates from the Hawaii
EEZ and central Pacific using subsets of the full dataset and different line-transect parameters have been published
previously. The estimate of 2,086 (CVV=0.35) from the 2017 survey is considered the best available current estimate

for false k|IIer whales in the Hawau EEZ (Bradford et aI 2020) Analysrse%ﬁ@%@shmboard—hne—transeet_seweﬁhe

Year

The reanalysis may still be subject to potential bias due to vessel attraction as described by Bradford et al.
(2014). There the authors 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. Similar
to the treatment of the detection function in Altheugh-Bradford et al. (2014, 2015), new model-based estimates use
Beaufort-specific effective strip width estimates (following Barlow et al. 2015) derived from an analysis that

empleyed-used a half-normal model to minimize the effect of vessel attraction.; £The abundance estimate may still be
positively biased as-a—resultofdue to 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. Fhere-is-some-suggestion-of such-attractive-mevement-withinthe-The acoustic data and visual data suggests

vessel attraction (Bradford et al. 2014) though the extent of any blas created by thls movement is unknown EEZ-
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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 20172018 abundance estimate for the Hawaiian Islands EEZ eutside-of 11-km-from-the
main-Hawahan-lslands-(Bradford et al. 2044,-20152020) or 9281,567 false killer whales. For the entire central Pacific
study area, the minimum population size for 2017 is estimated to be 25,940 false killer whales.

Current Population Trend

Although a ‘year’ covariate was evaluated during model development and not included during the model
selection process, the final model-based abundance estimates for false killer whales provided by Bradford et al. (2020)
do not explicitly examine population trend other than that driven by environmental factors. In contrast, annual design-
based estimates suggest an increase population size within the Hawaii EEZ, however, these changes can be largely
explained by random variability in encounter rate common for species with low density and patchy distribution.

Examination of populatlon trend for false klller whales requwes addltlonal data inside and out5|de of the Hawaii

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 (1,567 928) 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 16 9:3 false killer whales per year. For the entire central Pacific, based on the minimum population size of 25,940
false Killer whales, and using the same recovery factor and maximum net growth rate as for the Hawaii pelagic stock,
would yield a PBR of 259 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-ef-mortality
and serious injury within the U.S. EEZ of the Hawaiian Islands because estimates of human-caused mortality and
serious |njury from all U.S. and non- U S. sources in hlgh seas Waters are not avallable —and—beeause—the—geeg#apMe
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mjery—The estrmated mortalrty and serious injury vvlthln the Havvau EEZ in 2018 is the hrdhest recorded since before

the TRP was put into place. Although take estimates for 2019 are not reported here, 5 observed takes within the EEZ
were reported in that year, resulting in closure of the SEZ in February 2019. Take rates of false killer whales by the
deep-set longline fishery outside of the EEZ continue to remain significantly higher since the TRP. Model-based
estimates of abundance and PBR for the central Pacific should be considered when evaluating stock status across the
fishery area. Fhe-total Total 5-year mortality and serious injury for 2014-2018 2041-2045 (6.5 7-6) is less than PBR
(16 9:3), sueh-thattherefore this stock is not considered a “strategic stock” under the MMPA. Additional monitoring
of bycatch rates for-of this stock witk-be are required before assessing whether TRP measures have reduced rangewide
fishery takes below PBR. Fhe-t Total fishery mortality and serious injury for the Hawaii pelagic stock of false killer
whales cannot be considered to be insignificant and approaching zero.

NORTHWESTERN HAWAIIAN ISLANDS STOCK

POPULATION SIZE

Encounter data from shipboard line-transect surveys of the entire Hawaiian Islands EEZ were reevaluated
for each survey vear, resulting in the following abundance estimates of Northwestern Hawaiian Islands false killer
whales (Bradford et al. 2020) (Table 3).

Table 3. Line-transect abundance estimates for Northwestern Hawaiian Islands false Killer whales derived from
surveys of the entire Hawaii EEZ in 2002, 2010, and 2017 (Bradford et al. 2020).

Year Abundance CVv 95% Confidence Limits
2017 477 1.71 48-4,712

2010 878 1.15 145-5,329

2002 N/A

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for false killer whales following
the methods of Barlow et al. (2015). Although a previous 2010 estimate for this stock was published using a subset of
this data, Bradford et al. (2020), uses a consistent approach for estimating all abundance parameters and resulting
estimates are conS|dered the best avallable There were no S|qht|nqs of false killer Whales in the NWHI stock area in

lsiarrds—The reanalvsrs may strll be subject to potential bras due to vessel attractron as descrrbed by Bradford et aI

(2014). Those authors 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, 2020) employed-used 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.
The best estimate of current abundance is 477 (C\V=1.71) false killer whales from the 2017 survey (Bradford et al.

2020).

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 20172010 abundance estimate for the Northwestern Hawaiian Islands stock (Bradford et
al. 2020 2045) or 178 298 false killer whales. This estimate has not been corrected for vessel attraction and may be
positively- biased.
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Current Population Trend

The two available abundance estimates for this stock have very broad and overlapping confidence intervals,
precluding evaluation of population trend for this stock. No-data-are-avatable-on-current population-trend-because
there-is-onhy-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 (178 290) 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 1.4 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 exists to evaluate abundance trends—in—abundanee. 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 alse-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 original 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 (0.01){0-6-fer-2008-2012,-0

for2013-2015,0-4-for 2011-2015) is less than the PBR (1 4 2% animals per year) butrsrnetand can be considered to
be insignificant and approaching zero.-merta

Onhya A very small portion of the recognlzed stock range I|es out5|de of the newly expanded PMNM and the expanded
LLEZ, such that this stock is likely not exposed to high levels of fishing effort because commercial and recreational
flshlng is prohlblted within Monument Waters and Iongllnes are excluded from the majorlty of the stock range
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KILLER WHALE (Orcinus orca):
Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whales have been observed in all
oceans and seas of the world (Leatherwood and
Dahlheim 1978). Although reported from
tropical and offshore waters (Heyning and 28%
Dahlheim 1988), killer whales prefer the colder
waters of both hemispheres, with greatest
abundances found within 800 km of major
continents (Mitchell 1975). They are considered
rare in Hawaiian waters. Ne-kilerwhales-were 20
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reported 21 sighting records in Hawaiian waters
between 1994 and 2004. Summer/fall shipboard

Figure 1. Locations of killer whale sightings from longline

surveys of U.S. Exclusive Economic Zone
(EEZ) Hawaiian waters resulted in two sightings
in 2002, and-one in 2010-, and one in 2017
(Figure 1; Barlow 2006; Bradford et al. 2017,

Yano et al. 2018). Fhree-strandings-have-been
reported-since 1950-(Richards 1952 NMESPIR
Marine-Mammal-Reponses-Network-database);
including—one-since—2007—Eighteen additional

sightings were reported around the main

observer records (crosses; NMFS/PIR, unpublished data) and
sighting locations during the 2002 (epen-diamonds), ard-2010
(black-diamendscircle), and 2017 (square) shipboard surveys of
U.S. EEZ waters surrounding the Hawaiian Islands (Barlow
2006, Bradford et al. 2017, Yano et al. 2018;-see-Appendix-2
for-detats-on-timing-and-location-of survey-effort). Outer line
represents approximate boundary of survey area and U.S. EEZ.
Dark and light gray shading indicate the original and the 2016
Eexpanded areas of Papahanaumokuakea Marine National

Hawaiian Islands, French Frigate Shoals, and Monument. Dotted line represents the 1000 m isobath.

offshore of the Hawaiian islands (Baird et al.

2006). Except in the northeastern Pacific where "resident”, "transient", and “offshore” stocks have been described for
coastal waters of Alaska, British Columbia, and Washlngton to California (Bigg 1982; Leatherwood et al. 1990, Bigg
et al. 1990, Ford et al. 1994), little is known about stock structure of killer whales in the North Pacific. A global-scale
analysis of killer whale phylogeographic structure clustered one animal sampled near Hawaii with eastern and western
North Pacific transients. The other Hawaii sample within that analysis did not cluster with any known ecotype, but
had divergence time between that of transient and offshore forms (Morin et al. 2010). Killer whales in Hawaii have
been observed chasing and feeding on both marine mammals and large sharks, including observations of a killer whale
attacking a spotted dolphin, chasing a rough-toothed dolphin, and consuming big-eye thresher and hammerhead sharks
(Baird 2016).

For the Marine Mammal Protection Act (MMPA) stock assessment reports, eight killer whale stocks are
recognized within the Pacific U.S. EEZ: 1) the Eastern North Pacific Alaska Resident stock - occurring from
southeastern Alaska to the Aleutian Islands and Bering Sea, 2) the Eastern North Pacific Northern Resident stock -
occurring from British Columbia through part of southeastern Alaska, 3) the Eastern North Pacific Southern Resident
stock — occurring mainly within the inland waters of Washington State and southern British Columbia, but also in
coastal waters from British Columbia through California, 4) the Eastern North Pacific Gulf of Alaska, Aleutian Islands,
and Bering Sea Transient stock - occurring mainly from Prince William Sound through the Aleutian Islands and Bering
Sea, 5) the AT1 Transient stock - occurring in Alaska from Prince William Sound through the Kenai Fjords, 6) the
West Coast Transient stock - occurring from California through southeastern Alaska, 7) the Eastern North Pacific
Offshore stock - occurring from California through Alaska, and 8) the Hawaiian stock (this report). The Hawaii stock
includes animals found both within the Hawaiian Islands EEZ and in adjacent high seas waters. Because data on
abundance, distribution, and human-caused impacts are largely lacking for high seas waters, the status of this stock is
evaluated based on data from U.S. EEZ waters of the Hawaiian Islands (NMFS 2005). Stock assessment reports for
the Southern Resident, Eastern North Pacific Offshore, and Hawaiian stocks can be found in the Pacific Region stock
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assessment reports; all other killer whale stock assessments are included in the Alaska Region stock assessments.

POPULATION SIZE

Encounter data from a-2020-shipboard line-transect surveys of the entire Hawaiian Islands EEZ were
recently reevaluated for each survey year, resulting in the following abundance estimates of Killer whales in the
Hawaii EEZ (Bradford et al. in review) (Table 1).

Table 1. Line-transect abundance estimates for Killer whales derived from surveys of the entire Hawaii EEZ in 2002,
2010, and 2017 (Bradford et al. in review).

Year Abundance CVv 95% Confidence Limits
2017 161 1.06 29-881

2010 145 0.98 29-726

2002 499 0.90 111-2,245

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for Kkiller whales from Barlow
et al. (2015). Although previous estimates from the Hawaii EEZ have been published using subsets of this data,
Bradford et al. in review, uses a consistent approach for estimating all abundance parameters and resulting estimates

are conS|dered the best available. The best estlmate of abundance is based on the 2017 survey or 161 (CV 1.06) killer

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 20172010 abundance estimate or 7478 killer whales within the Hawaiian Islands EEZ.

Current Population Trend
The three available abundance estimates for this stock have very broad and overlapping confidence intervals,

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

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
within the U.S. EEZ of the Hawaiian Islands (78 74) 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 no known fishery mortality or serious
injury within the Hawaiian Islands EEZ; Wade and Angliss 1997), resulting in a PBR of 0.8 8-7 killer whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

Information on fishery-related mortality and serious injury of cetaceans in Hawaiian waters is limited, but
the gear types used in Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other
U.S. fisheries-througheut-U-S—waters. No interactions between nearshore fisheries and killer whales have been
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reported in Hawaiian waters. No estimates of human-caused mortality or serious injury are currently available for
nearshore hook and line or gillnet fisheries because these fisheries are not observed or monitored for protected species
bycatch. Killer whale interactions with Hawaii fisheries appear to be rare. In 1990, a solitary killer whale was reported
to have removed the catch from a longline in Hawaii (Dollar 1991). There are currently two distinct longline fisheries
based in Hawaii: a deep-set longline (DSLL) fishery that targets primarily tunas, and a shallow-set longline fishery
(SSLL) that targets swordfish. Both fisheries operate within U.S. waters and on the high seas. Between 20142011 and
20182045, no killer whales were observed hooked or entangled in the SSLL fishery (100% observer coverage) or the
DSLL fishery (2018-22% observer coverage) (Bradford 2018a, 2018b, in review204+#, Bradford and Forney 2017,
McCracken-20%7 2019).

STATUS OF STOCK

The Hawaii stock of killer whales is not considered strategic under the 1994 amendments to the MMPA. The
status of killer whales in Hawaiian waters relative to OSP is unknown, and there are insufficient data to evaluate trends
in abundance. No habitat issues are known to be of concern for this stock. Killer whales are not listed as “threatened”
or “endangered” under the Endangered Species Act (1973), nor designated as “depleted” under the MMPA.. Given the
absence of recent recorded fishery-related mortality or serious injuries the total fishery mortality and serious injury
can be considered to be insignificant and approaching zero. Desforges et al. (2018) compiled available data on blubber
PCB concentrations in Killer whales from populations around the world and compared these to established response
relationships for reproductive impairment and immunotoxicity-related disease mortality using an individual-based
model framework. Model forecasting over 100 years suggested large potential impact of PCBs on the size and long-
term viability of some Killer whales around the world. The model predicted that Killer whales in Hawaiian waters are
at high risk of decline due to PCB contaminants, similar to Bigg’s killer whale populations sampled in the eastern
North Pacific.
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SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Short-finned pilot whales are found in all
oceans, primarily in tropical and warm- 32°~

temperate waters.—Fhey—are—commenly
; | . N land

and—ar&alse—p#esent—a#eund—the—Neﬁhwestem ]
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shipboard surveys of the waters within the U.S. - TS san
Exclusive Economic Zone (EEZ) of the
Hawaiian Islands resulted in 25 sightings in
2002, and-36 in 2010, and 35 in 2017 including
a higher frequency of encounters near shore
within the Northwestern Hawaiian Islands g
(Figure 1; Barlow 2006, Bradford et al. 2017,

Yano et al. 2018) Fwenby-three strandingsof
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Figure 1. Short-finned pilot whale sighting locations during the
2002 (epen—diamonds), ane-2010 (circlesblack-diamends), and

2017 (sguares) shipboard surveys of U.S. EEZ waters surrounding
the Hawaiian Islands (Barlow 2006, Bradford et al. 2017 Yano et
al. 2018%
sewey—eﬁert). Outer solid line represents approximate boundary
of survey area and U.S. EEZ. Gray shading indicates area of

Two forms of short-finned pilot
whales have been identified in Japanese waters
based on pigmentation patterns and differences

Papahanaumokuakea Marine National Monument with the lighter
gray shading denoting the full 2016 Expansion area. Dotted line
represents the 1000 m isobath.

in the shape of the heads of adult males (Kasuya
et al. 1988). Genetic analysis of samples from throughout the global range of short-finned pilot whales suggest three
types within the species, and Atlantic type, a western/central pacific and Indian Ocean (Naisa) type, and an eastern
tropical Pacific and northern Japan (Shiho) type. Significant differentiation in mtDNA control region sequences
further suggest that the three forms represent two subspecies, the shiho short-finned pilot whale an and the naisa short-
flnned pilot whale, with evidence of further divergence among the naisa types in the Atlantic and Pacific (Van Cise et
al. 2019). The pilot whales in Hawaiian Waters are srmlhpﬁrerphelegwauyate#veaapanese—seu{he#ﬁerm—e; of the
naisa tyQ aqalsarmepphetype :

appear also to be dlstmqmshable based on the acoustlc features of thelr vvhlstle and burst-pulse sounds, providing

further evidence for divergence between these subspecies (Van Cise et al. 2017).

Photo-identification, and-telemetry studies, acoustic, and genetic studies suggest there-may-be-inshore-and-pelagic
populations—ofthat at least two demographically-independent population of short-finned pilot whales reside in
Hawaiian waters. Resighting and social network analyses of individuals photographed off Hawaii Island suggest the
occurrence of one large and several smaller social clusters that use those waters, with some individuals within the
smaller social clusters commonly resighted off Hawaii Island (Mahaffy et al. 2015). Further, two groups of 14
individuals have been seen at Hawaii and elsewhere in the main Hawaiian Islands, one off Oahu and the other off
Kauai, indicating some degree of connectivity within the main Hawaiian Islands (MHI). Satellite telemetry data from
over 60 individuals tagged throughout the main Hawaiian Islands also support the occurrence of at least two
populations (Baird 2016, Oleson et al. 2013). An assessment of foraging hotspots off Hawaii Island revealed tight
association between satellite-tagged short-finned pilot whales and the 1000-2500m depth range (Abecassis et al.
2015). More recently, Van Cise et al. (2017) used nuclear SNPs to assess population structure within Hawaii short-
finned pilot whales and found evidence for an island-associated population in the main—Hawaiitslards{MHI}.
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Although there was some support for separation of short-finned pilot whales in the northwestern Hawaiian Islands
(NWHI) from other pelagic animals, additional genetic samples may be required to test this separation further. In
addition, genetic data combined with social affiliation and habitat associations suggest the MHI population is further
divided into social groups, and these groups may even rise to the level of demographic-independence between those
found primarily near Hawaii Island and those near Oahu and Kauai (Van Cise et al. 20173). Differences in the acoustic
features of short-finned pilot whale social clusters recorded within the MHI further supports the existence of several
DIPs within the MHI (Van Cise et al. 2017b). Belineation-of-island-associated-stocks-in-Hawaii-is-underreview.
Formal assessment of demographic-independence has not been completed, but division of this population into a
separate island-associated stock may be warranted in the future.

whetheHhey%prese%sepamte%teek&e#smmﬁnnedﬁmmales—For the Marme Mammal Protectlon Act (MMPA)

stock assessment reports, short-finned pilot whales within the Pacific U.S. EEZ are divided into two discrete, non-
contiguous areas: 1) Hawaiian waters (this report), and 2) waters off California, Oregon and Washington. The Hawaii
stock includes animals found both within the Hawaiian Islands EEZ and in adjacent high seas waters. The status of
the Hawaii stock is evaluated based on abundance, distribution, and human-caused impacts within the Hawaiian
Islands EEZ, as such datasets are largely lacking for high seas waters (NMFS 2005).

POPULATION SIZE

Encounter data from a-2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ was recently
reevaluated, resulting in updated model-based abundance estimates of short-finned pilot whales in the Hawaii EEZ
(Becker et al. in review) (Table 1).

Table 1. Line-transect abundance estimates for short-finned pilot whales derived from surveys of the entire Hawaii
EEZ in 2002, 2010, and 2017 (Becker et al. in review).

Year Model-based CVv 95% Confidence Limits
abundance

2017 12,607 0.18 8,8263-18,008

2010 15,343 0.17 11,039-21,326

2002 15,198 0.17 10,900-21,191

Sighting data from 2002 to 2017 within the Hawaii EEZ were
used to derive habitat-based models of animal density for the
overall period. The models were then used to predict density and 40,000
abundance for each survey year based on the environmental —
conditions within that year (see Forney et al. 2015, Becker et al. ' #Model-based
2016). The modeling framework incorporated Beaufort-specific 30,000
trackline detection probabilities for short-finned pilot whales from

25,000
Barlow et al. (2015). Bradford et al. (in review) produced design- &
based abundance estimates for short-finned pilot whales for each g 20800, !
survey year that can be used as a point of comparison to the < ;5400 - A
model-based estimates. While on average, the estimates are 0000

broadly similar between the two approaches, the annual design-
based estimates show much greater variability between years than 5,000 |
do the model-based estimates (Figure 2). The model-based
approach reduces variability through explicit examination of
habitat relationships across the full dataset, while the design-
based approach evaluates encounter data for each year separately
and thus is more susceptible to the effects of encounter rate
variation. Model based-estimates are based on the implicit
anvionmental variability alone due 1 2 lck of Gaa (0 tes for  ESUMAtes of abundance for short finned pilo
- - ; whales for each survey year (2002, 2010,
other effects. Despite not fully accounting for inter-annual 2017)
variation in total abundance, the model-based estimates are :

0 T T T
2002 2010 2017

Year
Figure 2. Comparison of design-based
(circles, Bradford et al. in review) and model-
based (triangles, Becker et al. in review)
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considered the best available estimate for each survey year. Previously published design-based estimates for the
Hawaii EEZ from 2002 and 2010 surveys (e.g. Barlow 2006, Bradford et al. 2017) used a subset of the dataset used
by Becker et al. (in review) and Bradford et al. (in review) to derive line-transect parameters, such that these estimates
have been superseded by the estimates presented here The best estrmate of abundance is based on the 2017 survey,

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 or 10,847 43,297 short-finned pilot
whales.

Current Population Trend

The model-based abundance estimates for short-finned pilot whales provided by Becker et al. (in review) do
not explicitly allow for examination of population trend other than that driven by environmental factors. Model-based
examination of short-finned pilot whale population trends mcludrnq srqhtrnq data beyond the Hawaii EEZ erI be
requrred to more fully examine trend for this stock. Ab ;

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL
The potential biological removal (PBR) level for the Hawaii short-finned pilot whale stock is calculated as

the minimum population estimate L s ! ! !
(10,84743;497) times one half the  40°1| Observed Takes, 2014-2018
default maximum net growth rate for :Shprl—flnneq pilot whale (n=1)
cetaceans (% of 4%) times a recovery ~ 35°- | ¥ Und blackiish (n=2)
factor of 0.40 (for a species of unknown .
status with a Hawaiian Islands EEZ 307 + "
fishery mortality and serious injury rate .
CV> 0.80; Wade and Angliss 1997), 257 i
resulting in a PBR of 87106 short-finned s°-| Johnston |
pilot whales per year. Atoll O
HUMAN-CAUSED ~MORTALITY '°7] Hawaiian I
AND SERIOUS INJURY 10°

180° 170° 160° 150° 140° 130° 120°

Fishery Information

Information on fishery-related
mortality of cetaceans in Hawaiian
waters is limited, but the gear types used
in Hawaiian fisheries are responsible for
marine mammal mortality and serious
injury in other fisheries throughout U.S.
waters. Entanglement in gillnets and
hooking or entanglement in various hook

Figure 32. Locations of short-finned pilot whale takes (filled
diamonds) and possible takes of this species (epen-diamendscrosses)
in Hawaii-based longline fisheries, 2014-20182041-2015. Some-take
locations-everlap. Solid lines represent the U. S. EEZ. Gray shading
notes areas closed to longline fishing with the PMNM Expansion area

closed since August 2016.—Fishery—deseriptions—are—provided—in
Appendix1-
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and line fisheries have been reported for small cetaceans in Hawaii (Nitta & Henderson, 1993). Short-finned pilot
whales have been observed with fishing gear trailing from their mouths, though the specific gear types have not been
identified (Baird 2016). In 2014, a short-finned pilot whale was found stranded on Oahu with large amounts of debris
in its stomach, including approximately 20 Ibs. of fishing line, nets, and plastic drogues, though this gear was judged
not to be the cause of death (Bradford and Lyman 2018H¢rewew) Iheneerepsy—teamdedged—that—thewhalehad—net

, 3 ath—In 2017, two short-finned
pllot vvhales stranded toqether as part of a mass stranding event on Kauar One of the whales had 12-15 Ibs of nylon
line and plastic present within its forestomach and the other has scarring on the upper right jaw consistent with previous
fisheries interaction, though in neither case were these findings considered to be related to the cause of death (Bradford
and Lyman 2019). No estimates of human-caused mortality or serious injury are currently available for nearshore
hook and line or gillnet fisheries because these fisheries are not observed or monitored for protected species bycatch.

Table 22. Summary of available information on incidental mortality and serious injury of short-finned pilot whales
(Hawaii stock) and including those presumed to be short-finned pilot whales based on assignment of unidentified
blackfish to this species in commercial longline fisheries, within and outside of the U.S. EEZs (McCracken 20192017).
Mean annual takes are based on 2014-20182041-2615 data unless otherwise indicated. Information on all observed
takes (T) and combined mortality events & serious injuries (MSI) is included. Total takes were prorated to deaths,
serious injuries, and non-serious injuries based on the observed proportions of each outcome. Unidentified blackfish
are pro-rated as either false killer whales or short-finned pilot whales according to their distance from shore
(McCracken 2010). CVs are estimated based on the combination of annual short-finned pilot whale and blackfish
variances and do not yet incorporate additional uncertainty introduced by prorating the unidentified blackfish.

Observed total interactions (T) and mortality events, and serious injuries
(MSI), and total estimated mortality and serious injury (M&SI) of short-
finned pilot whales (GM)
Outside U.S. EEZs Hawaiian EEZ
Percent Obs. GM Estimated Obs. GM Estimated
Data | Observer TMSI M&SI (CV) TMSI M&SI (CV)
Fishery Name Year Type Coverage | Obs. UB T/MSI Obs. UB T/MSI
Hawaii-based Observer
deep-set longline data o] 0
fishery 2011 20% 1/0 161D 141 0109
e e]
2012 20% i 0-6(6-8) *] (e
s e]
2013 20% 4] 446:9) 9 (e
0 0
2014 21% 0 0() 0 0()
0 11
2015 21% 117 0.7 (0.9 0 4.3 (0.9
0 0
2016 20% 0 0() 0 0()
0 0
2017 20% 0 0() 0 0()
0 0
2018 18% 1/1 0.8 (0.8) 0 0()
Mean Estimated Annual Take (CV) 1403 (509 09 (*211)
Hawaii-based
shallow-set dOat;zerver o] e}
longline fishery 2041 100% 1 03 9 9
0 e]
2012 1606% 4] *] *] *]
0 e]
2013 166% 4] 9 9 9
0 0
2014 100% 0 0 0 0
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0 0
2015 100% 0 0 0 0
0 0
2016 100% 0 0 0 0
0 0
2017 100% 0 0 0 0
0 0
2018 100% 0 0 0 0
Mean Annual Takes (100% coverage) 610 0
Minimum total annual takes within U.S. EEZ 0.9 (1.1%2)

T Injury status could not be determined based on information collected by the observer. Injury status is prorated (see text).

There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that
targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within
U.S. waters and on the high seas, but are prohibited from operating within the Papahanaumokuakea Marine National
Monument, a region that extends 50 nmi from shore around the Northwestern Hawaiian Islands, and within the
Longline Exclusion Area, a region extending 25-75 nmi from shore around the main Hawaiian Islands. Commercial
fishing has also been banned within the expanded PMNM since August 2016. Between 20142041 and 20182015, no
short-finned pilot whales were observed hooked or entangled in the SSLL fishery (100% observer coverage), and
onetwo-short-finned-pHetwhaleswere was observed taken in the DSLL fishery (2018-21% observer coverage) (Figure
3, Bradford 2018a, 2018b, in review 204%, Bradford and Forney 2017, McCracken 20192017), ene-in-high-seas-waters
and-the-other-inside the Hawaiian Islands EEZ. Based on an evaluation of the observer’s description of the interaction
and following the most recently developed criteria for assessing serious injury in marine mammals (NMFS 2012),
thisene short-finned pilot whales was ebserved-dead-and-the-etherwas-considered seriously injured (Bradford 2018a
2018b, in review 2047, Bradford and Forney 2017). TwokFive additional unidentified “blackfish” (unidentified
cetaceans known to be either false killer whales or short-finned pilot whales) were taken during 2014-20182041-2015
(Bradford 2018a, 2018b, in rewevv 2017, Bradford and Forney 2017) both W|th|n enewimﬂ—theéSEHBher—and
four—in-the DSLL fishery. g :
considered-seriously-injured—Both of Ofthe 459u4t DSLL mteractlons en&occurred ms@e%he—HawaH—EEZ—aﬂd—was
considered-serioushy-injured—and-three-eceurred-outside the Hawaii EEZ, with one considered seriously injured, ene

considered-not-serioushy—injured—and one whose injury status could not be determined based on the information
provided by the observer. Unidentified blackfish are prorated to each stock 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 performance and simplicity relative to a number of other more complicated models with similar
output (McCracken 2010). Proration of unidentified blackfish takes introduces unquantified uncertainty into the
bycatch estimates, but until all animals taken can be identified to species (e.g., photos, tissue samples), this approach
ensures that potential impacts to all stocks are assessed. Average 5-yr estimates of annual mortality and serious injury
for 2014-20182041-2015 are 1.5 (CV = 0.94:5) short-finned pilot whales outside of U.S. EEZs and 0.9 (CV = 1.11:2)
within the Hawaiian Islands EEZ (Table 2). Four additional unidentified cetaceans were taken in the DSLL fishery;

and-one-unidentified-cetacean-was-taken-in-the- SSLLfishery, some of which may have been short-finned pilot whales.

STATUS OF STOCK

The Hawaii stock of short-finned pilot whales is not considered strategic under the 1994 amendments to the
MMPA. The status of short-finned pilot whales in Hawaiian waters relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. Short-finned pilot whales are not listed as “threatened” or
“endangered” under the Endangered Species Act (1973), nor designated as “depleted” under the MMPA. The
estimated rate of mortality and serious injury within the Hawaiian Islands EEZ (0.9 animals per year) is less than the
PBR (87 106). Based on the available data, which indicate total fishery-related takes are less than 10% of PBR, the
total fishery mortality and serious injury for short-finned pilot whales can be considered to be insignificant and
approaching zero._Two short-finned pilot whales were found stranded in separate incidents following Navy sonar
training exercises in Hawaii in 2014 (Bradford and Lyman 2018). Examination of whales could did not conclusively
link these stranding to use of sonar, though other blackfish have shown sensitivity to sonar training events in Hawaii
waters (Southall et al. 2006) and elsewhere (Brownell et al. 2009).
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BLAINVILLE'S BEAKED WHALE (Mesoplodon densirostris):
Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Blainville's beaked whale has a cosmopolitan
distribution in tropical and temperate waters,
apparently the most extensive known
distribution of any Mesoplodon species
(Mead 1989). Forty-five sightings over 13
years were reported from the main islands by
Baird et al. (2013), who indicated that 24
Blainville’s beaked whale represent a small
proportion (2-3%) of all odontocete sightings
in the main Hawaiian Islands. Shallenberger
(1981) suggested that Blainville's beaked
whales were present off the Waianae Coast of ;.
Oahu for prolonged periods annually.
Summer/fall shipboard surveys of the waters

within the U.S. Exclusive Economic Zone  rigyre 1. Sighting locations of Mesoplodon densirostris during the
(EEZ) of the Hawaiian Islands, resulted in 5002 (diamonds), 2010 (circle), and 2017 (square) and
three sightings in 2002, and-one in 2010; and pjgentified Mesoplodon beaked whales {sguares)-during the 2002
eight in 2017, however, several sightings of  (gpen symbelsdiamond). and-2010 (black-symbelsopen circle),
unidentified Mesoplodon whales may have ;4 2017 (open square) shipboard cetacean surveys of U.S. EEZ
also been Blainville’s beaked whale (Figure 1, \yaters surrounding the Hawaiian Islands (Barlow 2006, Bradford

Barlow 2006, Bradford et al. 2017. Yano et ot 51 2017, Yano et al. 2071 8;-see-Appendix-2-for-details-on-timing

al. 2018). _ . and-location-of-survey-effert). Outer line indicates approximate
Recent analysis of Blainville’s  poyndary of survey area and U.S. EEZ. Gray-Dark gray shading

beaked whale resightings and movements ngicates the original area—ef—Papahanaumokuakea Marine
near the main Hawaiian Islands (MHI)  National Monument, with the lighter gray shading denoting the

suggest the existence of insular and offshore ;| 2016 Expansion area. Dotted line represents the 1,000m
(pelagic) populations of this species in  jsopath.

Hawaiian waters (McSweeney et al. 2007,

Schorr et al. 2009, Baird et al. 2013, Baird 2019). Photo-identification of individual Blainville’s beaked whales from
Hawaii Island since 1986 reveal repeated use of this area by individuals for over 17 years (Baird et al. 2011) and 75%
of individuals seen off Hawaii Island link by association into a single social network (Baird et al. 2013). Those
individuals seen farthest from shore and in deep water (>2100m) have not been resighted, suggesting they may be part
of an offshore, pelagic population (Baird et al. 2011). Twelve Blainville’s beaked whales linked to the social network
have been satellite tagged off Hawaii Island. All 12 individuals had movements restricted to the MHI, extending to
nearshore waters of Oahu, with average distance from shore of 21.6 km (Baird et al. 2013, Abecassis et al. 2015). One
individual tagged 32km from Hawaii Island did not link to the social network and had movements extending far from
shore, moving over 900km from the tagging location in 20 days, approaching the edge of the Hawaiian EEZ west of
Nihoa (Baird et al. 2011). An assessment of foraging hotspots off Hawaii Island revealed tight association between
satellite-tagged Blainville’s beaked whales and the 250-2500m depth contour and the occurrence of the island-
associated deep mesopelagic boundary community (Abecassis et al. 2015). The available movement, social structure,
and habitat data suggest there is likely a separate island-associated population of Blainville’s beaked whales within
the MHI _(Baird 2019). Formal assessment of demographic-independence has not been completed, but division of this
population into a separate island-associated stock may be warranted in the future.

For the Marine Mammal Protection Act (MMPA) stock assessment reports, three Mesoplodon stocks are
defined within the Pacific U.S. EEZ: 1) M. densirostris in Hawaiian waters (this report), 2) M. stejnegeri in Alaskan
waters, and 3) all Mesoplodon species off California, Oregon and Washington. The Hawaii stock of Blainville’s
beaked whales includes animals found both within the Hawaiian Islands EEZ and in adjacent high seas waters.
Because data on abundance, distribution, and human-caused impacts are largely lacking for high seas waters, the status
of this stock is evaluated based on data from U.S. EEZ waters of the Hawaiian Islands (NMFES 2005).

182° 178° 174° 170° 166" 162° 158° 154° 150°
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POPULATION SIZE

Encounter data from a-2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ were
recently reevaluated for each survey year, resulting in the following abundance estimates of Blainville’s beaked
whales in the Hawaii EEZ (Bradford et al. in review) (Table 1).

Table 1. Line-transect abundance estimates for Blainville’s beaked whales derived from surveys of the entire Hawaii
EEZ in 2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CV 95% Confidence Limits
2017 1,132 0.99 224-5731
2010 1,740 1.05 320-9,468
2002 839 1.05 155-4,536

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for Blainville’s beaked whales
from Barlow et al. (2015). Although previous estimates from the Hawaii EEZ have been published using subsets of
this data, Bradford et al. (in review), uses a consistent approach for estimating all abundance parameters and the

resultlnq estlmates are consrdered the best avallable for each survey year usmg—Beau#ert—sea—state—speer—iHr&ekhﬂe

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 or 564980 Blainville’s beaked whales within the Hawaiian Islands
EEZ.

Current Population Trend
The three available abundance estimates for this stock have very broad and overlapping confidence intervals,

precludrnq robust evaluatron of populatron trend for this stockAbHﬂdaneeanalyse&ef—ﬂw—zOOQ—and-z%O-dataset&used

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population estimate
for the U.S. EEZ of the Hawaiian Islands (564 980) times one half the default maximum net growth rate for cetaceans
(% of 4%) times a recovery factor of 0.50 (for a species of unknown status with no recent fishery mortality or serious
injury within the Hawaiian Islands EEZ; Wade and Angliss 1997), resulting in a PBR of 5.6 18 Hawaii Blainville’s
beaked whales per year.
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HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information
Information on fishery-related

mortality of cetaceans in Hawaiian waters 40™1| observed Takes, 2014-2018

is limited, but the gear types used in * Unid. beaked whale (n=1)

Hawaii fisheries are responsible for

marine mammal mortality and serious 30° N

injury in other fisheries throughout U.S.
waters. No interactions between nearshore
fisheries and Blainville’s beaked whales

have been reported in Hawaiian waters. q0 johnsto Islands L
No estimates of human-caused mortality Atoll

or serious injury are currently available O

for nearshore hook and line fisheries

because these fisheries are not observed or  1g° , , , , .

monitored for protected species bycatch. 180° 170° 160° 150° 140° 130° 120°

There are currently two distinct
longline fisheries based in Hawaii: a deep-
set longline (DSLL) fishery that targets
primarily tunas, and a shallow-set longline
fishery (SSLL) that targets swordfish. Both
fisheries operate within U.S. waters and on
the high seas. Between 20142041 and
20182015, no Blainville’s beaked whale
was observed killed or seriously injured in
the SSLL fishery (100% observer coverage) or the DSLL fishery (2018-22% observer coverage) (Bradford
20172018a, 2018b, in review, Bradford and Forney 2017, McCracken 20197) within the Hawaiian EEZ. One
unidentified Blainville’s-beaked whale was observed taken, but not serlously |njured within the Hawaiian EEZenJehe
htghseasrlnthe DSLLSSJ:I: flshery (Bradford%@ﬂZOlSa) One ale-and-tw

Figure 2. Location of an unidentified the—Blamw#e—srbeaked whale
take (cross) in
Hawaii-based longline fisheries, 2014-20182041-2015. Solid lines
represent the U.S. EEZ. Gray shading notes areas closed to
commercial flshlnq with the PMNM Expansmn area closed smce

August 2016.
Appendix-1:

I-Hj-bl-l’-ed— Average 5- yr estlmates of annual mortallty and serious injury for 2014 2018294&-2915 are zero Blaan|IIe S
beaked whales within or outside of the U.S. EEZs, and 0.56-6 (CV = 1.20) Meseplodon-or-unidentified beaked whales

eets+devv|th|n the U.S. EEZs (Table 1). FGHPHHQGHH#QQ—G@HG@&HSAN&F@%@H%—DSEE#SH&%&HQ—OH&

Table 1. Summary of available information on incidental mortality and serious injury of Blainville’s beaked whales
(Hawaii stock) in commercial longline fisheries, within and outside of the Hawaiian Islands EEZ (McCracken
20172019). Mean annual takes are based on 2014-20182041-2015 data unless otherwise indicated. Information on
all observed takes (T) and combined mortality events & serious injuries (MSI) is included. Total takes were prorated
to deaths, serious injuries, and non-serious injuries based on the observed proportions of each outcome.

Observed total interactions (T) and mortality events, and serious injuries
(MSI), and total estimated mortality and serious injury (M&SI) of
Blainville's beaked whales (MD), unidentified Mesoplont whales (UM) and
unidentified beaked whales (ZU)

Outside U.S. EEZs Hawaiian EEZ
Estimated MD Estimated MD
M&SI (CV) M&SI (CV)
Percent Obs. MD T/MSI Estimated Obs. MD T/MSI Estimated
Data Observer Obs. UM+ZU UM+ZU MSI Obs. UM+ZU UM+ZU MSI
Fishery Name Year Type Coverage T/MSI (CV) T/MSI (CV)
2011 Observer 20% 0 o) 0 0
2012 | data 20% 0 WFa i} 0L
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2013 20% o] 04 0 6
2014 21% 0 0(-) 0 0(-)
Hawaii-based 2015 21% 0() 0 0(-)
deep-set longline 0 0
fishery 2016 20% 0 0 1/0 3(0.9)
2017 20% 0 0 0 0
2018 18% 0 0 0 0
Mean Estimated Annual MD Take (CV) 0(-) 0(-)
Mean Estimated Annual UM+ZU Take (CV) 0(-) 0(30.5(1.2)
/0 o] o o
2011 100% 212 2
2012 100% o] ] 0 0
o] el
2013 100% 21 1 0 0
2014 100% 0 0 0 0
Hawaii-based Observer 0 0
shallow-set 2015 d 100% 0 0
L ata
longline fishery
0 0
2016 100% 0 0
0 0
2017 100% 0 0
0 0
2018 100% 0 0
Mean Annual MD Takes (100% coverage) 0 0
Mean Annual UM + ZU Takes (100% coverage) 0.6 0
Minimum total annual MD takes within U.S. EEZ 0()

Other Mortality

Anthropogenic sound sources, such as military sonar and seismic testing have been implicated in the mass
strandings of beaked whales, including atypical events involving multiple beaked whale species (Simmonds and
Lopez-Jurado 1991, Frantiz 1998, Anon. 2001, Jepson et al. 2003, Cox et al. 2006). While D’ Amico et al. (2009) note
that most mass strandings of beaked whales are unassociated with documented sonar activities, lethal or sub-lethal
effects of such activities would rarely be documented, due to the remote nature of such activities and the low
probability that an injured or dead beaked whale would strand. Filadelpho et al. (2009) reported statistically significant
correlations between military sonar use and mass strandings of beaked whales in the Mediterranean and Caribbean
Seas, but not in Japanese and Southern California waters, and hypothesized that regions with steep bathymetry
adjacent to coastlines are more conducive to stranding events in the presence of sonar use. Similarly, Simonis et al.
(2020) reported a statistically significant correlation between sonar use and single and mass stranding events of beaked
whales in the Mariana Archipelago In Hawaiian waters, Faerber & Baird (2010) suggest that the probability of
stranding is lower than in some other regions due to nearshore currents carrying animals away from beaches, and that
stranded animals are less likely to be detected due to low human population density near many of Hawaii’s beaches.
Actual and simulated sonar are known to interrupt the foraging dives and echolocation activities of tagged beaked
whales (Tyack et al. 2011, DeRuiter et al. 2013). Cuvier’s beaked whales tagged and tracked during simulated mid-
frequency sonar exposure showed avoidance reactions, including prolonged diving, cessation of echolocation click
production associated with foraging, and directional travel away from the simulated sonar source (DeRuiter et al.
2013). Blainville’s beaked whale presence was monitored on hydrophone arrays before, during, and after sonar
activities on a Caribbean military range, with evidence of avoidance behavior: whales were detected throughout the
range prior to sonar exposure, not detected in the center of the range coincident with highest sonar use, and gradually
returned to the range center after the cessation of sonar activity (Tyack et al. 2011). Fernandez et al. (2013) report that
there have been no mass strandings of beaked whales in the Canary Islands following a 2004 ban on sonar activities
in that region. The absence of beaked whale bycatch in California drift gillnets following the introduction of acoustic
pingers into the fishery implies additional sensitivity of beaked whales to anthropogenic sound (Carretta et al. 2008,
Carretta and Barlow 2011). The impact of sonar exercises on resident versus offshore beaked whales may be
significantly different with offshore animals less frequently exposed, and possibly subject to more extreme reactions
(Baird et al. 2009). No estimates of potential mortality or serious injury are available for U.S. waters.
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STATUS OF STOCK

The Hawaii stock of Blainville’s beaked whales is not considered strategic under the 1994 amendments to
the MMPA The status of Blainville's beaked whales in Hawaiian waters relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. Blainville’s beaked whales are not listed as “threatened” or
“endangered” under the Endangered Species Act (1973), nor designated as “depleted” under the MMPA. Given the
absence of recorded recent fishery-related mortality or serious injuries within U.S. EEZs, the total fishery mortality
and serious injury can be considered to be insignificant and approaching zero. The impacts of anthropogenic sound
on beaked whales remain a concern (Barlow and Gisiner 2006, Cox et al. 2006, Hildebrand et al. 2005, Weilgart
2007). One Blainville’s beaked whale found stranded on the main Hawaiian Islands has tested positive for
Morbillivirus (Jacob et al. 2016). The presence of morbillivirus in the 3 known species of beaked whales in Hawaiian
waters, raises concerns about the history and prevalence of this disease in Hawaii and the potential population impacts,
including the cumulative impacts of disease with other stressors.
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LONGMAN’S BEAKED WHALE (Indopacetus pacificus):

STOCK DEFINITION AND GEOGRAPHIC RANGE

Longman’s beaked whale is
considered one of the least known
cetacean species (Jefferson etal. 1993;
Rice 1998; Dalebout et al. 2003),

originally —Yntil—recenthy,—it—was
known only from two skulls found in
Australia and Somalia (Longman
1926; Azzaroli 1968). Reecent
gGenetic studies (Dalebout et al.
2003) have revealed that sightings of
“tropical bottlenose whales’
(Hyperoodon sp.; Pitman et al. 1999)
in the Indo-Pacific region were in fact
Longman’s beaked whales, providing
the first description of the external
appearance of this species. Although
originally described as Mesoplodon
pacificus (Longman 1926), it has been
proposed that this species is
sufficiently unique to be placed within
its own genus, Indopacetus (Moore
1968; Dalebout et al. 2003). The
distribution of Longman’s beaked
whale, as determined from stranded
specimens and sighting records of

Hawaii Stock
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Figure 1. Sighting locations of Longman’s beaked whale during the 2002
(epen—diamond), and-2010 (black-diamendscircle), and 2017 (square)
shipboard cetacean surveys of U.S. waters surrounding the Hawaiian
Islands (Barlow 2006, Bradford et al. 2017, Yano et al. 2018;—see
Appendix-—2-for-details-on-timing-and-location-of survey-effort). Quter
line indicates approximate boundary of survey area and U.S. EEZ. Dark
g&ray shading indicates area-of-the original Papahanaumokuakea Marine
National Monument, with the lighter gray shading denoting the full 2016
Expansion area. Dotted line represents the 1000 m isobath.

‘tropical bottlenose whales’, includes

tropical waters from the eastern Pacific westward through the Indian Ocean to the eastern coast of Africa. A single
stranding of Longman’s beaked whale has been reported in Hawaii, in 2010 near Hana, Maui (West et al. 2012), and
there was a single sighting off Kona over 13 years of nearshore surveys off in the leeward waters of the main Hawaiian
Islands (Baird et-ak—=20432016). Summer/fall shipboard surveys of the waters within the U.S. Exclusive Economic
Zone (EEZ) of the Hawaiian Islands, resulted in one sighting in 2002, and-three in 2010, and seven in 2017 (Barlow
2006, Bradford et al. 2017, Yano et al. 2018; Figure 1).

For the Marine Mammal Protection Act (MMPA) stock assessment reports, there is one Pacific stock of
Longman’s beaked whales, found within waters of the Hawaiian Islands EEZ. This stock includes animals found both
within the Hawaiian Islands EEZ and in adjacent high seas waters; however, because data on abundance, distribution,
and human-caused impacts are largely lacking for high seas waters, the status of this stock is evaluated based on data
from U.S. EEZ waters of the Hawaiian Islands (NMFS 2005).

POPULATION SIZE

Encounter data from a-2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ were recently
reevaluated for each survey yearusing, resulting in the following abundance estimates of Longman’s beaked whales
in the Hawaii EEZ (Bradford et al. in review) (Table 1).
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Table 1. Line-transect abundance estimates for Longman’s beaked whale derived from surveys of the entire Hawaii
EEZ in 2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CVv 95% Confidence Limits
2017 2,550 0.67 771-8,432

2010 7,003 0.63 2,260-21,697
2002 871 1.06 158-4,798

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for Longman’s beaked whales
from Barlow et al. (2015). Although previous estimates from the Hawaii EEZ have been published using subsets of
this data, Bradford et al. in review, uses a consistent approach for estimating all abundance parameters and are

considered the best available estimates for each survey vear The best estlmate of abundance |s based on the 2017
survey, or 2 550 (CV 0. 67) whales.

Minimum Population Estimate

The minimum population size is calculated as the lower 20th percentile of the log-normal distribution
(Barlow et al. 1995) around the 2017 2048 abundance estimate, or 1,527 4,592 Longman’s beaked whales within the
Hawaiian Islands EEZ.

Current Population Trend
The three available abundance estimates for this stock have very broad and overlapping confidence intervals,

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate for Longman’s beaked whales.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
within the U.S. EEZ of the Hawaiian Islands (1,527 4,592) 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 no known fishery mortality
or serious injury within the Hawaiian Islands EEZ; Wade and Angliss 1997), resulting in a PBR of 15 46 Longman’s
beaked whales per year.

HUMAN CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

Information on fishery-related mortality and serious injury of cetaceans in Hawaiian waters is limited, but
the gear types used in Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other
U.S. fisheries-throughout-U.S—waters. No interactions between nearshore fisheries and Longman’s beaked whales
have been reported in Hawaiian waters. No estimates of human-caused mortality or serious injury are currently
available for nearshore hook and line fisheries because these fisheries are not observed or monitored for protected
species bycatch. There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery
that targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate
within U.S. waters and on the high seas. Between 2014 2041 and 2018 2045, no Longman’s beaked whales were
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observed hooked or entangled in the SSLL fishery (100% observer coverage) or the DSLL fishery (20-22% observer
coverage) (Bradford 2018a 2018b in revrevv Brad#erd—ZOH—Bradford and Forney 2017 McCracken 201920%1)

Other Mortality

Anthropogenic sound sources, such as military sonar and seismic testing have been implicated in the mass
strandings of beaked whales, including atypical events involving multiple beaked whale species (Simmonds and
Lopez-Jurado 1991, Frantiz 1998, Anon. 2001, Jepson et al. 2003, Cox et al. 2006). While D’Amico et al. (2009) note
that most mass strandings of beaked whales are unassociated with documented sonar activities, lethal or sub-lethal
effects of such activities would rarely be documented, due to the-their remote nature ef-sueh-activities-and the low
probability that an injured or dead beaked whale would strand. Filadelpho et al. (2009) reported statistically significant
correlations between military sonar use and mass strandings of beaked whales in the Mediterranean and Caribbean
Seas, but not in Japanese and Southern California waters, and hypothesized that regions with steep bathymetry
adjacent to coastlines are more conducive to stranding events in the presence of sonar use. Similarly, Simonis et al.
(2020) reported a statistically significant correlation between sonar use and single and mass stranding events of beaked
whales in the Mariana Archipelago. In Hawaiian waters, Faerber and Baird (2010) suggest that the probability of
stranding is lower than in some other regions due to nearshore currents carrying animals away from beaches, and that
stranded animals are less likely to be detected due to low human population density near many of Hawaii’s beaches.
Actual and simulated sonar are known to interrupt the-foraging dives and echolocation activities of tagged beaked
whales (Tyack et al. 2011, DeRuiter et al. 2013). Cuvier’s beaked whales tagged and tracked during simulated mid-
frequency sonar exposure showed avoidance reactions, including prolonged diving, cessation of foraging echolocation
click production-asseciated-with-foraging, and directional travel away from the simulated sonar source (DeRuiter et
al. 2013). Blainville’s beaked whale presence was monitored on hydrophone arrays before, during, and after sonar
activities on a Caribbean military range, with evidence of avoidance behavior: whales were detected throughout the
range prior to sonar exposure, not detected in the center of the range coincident with highest sonar use, and gradually
returned to the range center after the cessation of sonar activity (Tyack et al. 2011). Fernandez et al. (2013) report that
there have been no mass strandings of beaked whales in the Canary Islands following a 2004 ban on sonar activities
in that region. The absence of beaked whale bycatch in California drift gillnets following the introduction of acoustic
pingers into the fishery implies additional sensitivity of beaked whales to anthropogenic sound (Carretta et al. 2008,
Carretta and Barlow 2011). No estimates of potential mortality or serious injury are available for U.S. waters.

STATUS OF STOCK

The Hawaii stock of Longman’s beaked whales is not considered strategic under the 1994 amendments to
the MMPA. The status of Longman's beaked whales in Hawaiian waters relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. Longmans’ beaked whales are not listed as “threatened” or
“endangered” under the Endangered Species Act (1973), nor designated as “depleted” under the MMPA.. Given the
absence of recent recorded fishery-related mortality or serious injuries, the total fishery mortality and serious injury
can be considered to be insignificant and approaching zero. The impacts of anthropogenic sound on beaked whales
remain a concern (Barlow and Gisiner 2006, Cox et al. 2006, Hildebrand et al. 2005, Weilgart 2007). The first
confirmed case of morbillivirus in a Hawaiian cetacean was found in a subadult Longman’s beaked whale stranded
on Maui in 2010 (West et al. 2012). The presence of morbillivirus in all 3 known species of beaked whales in Hawaiian
waters (Jacob et al. 2016), raises concerns about the history and prevalence of this disease in Hawaii and the potential
population impacts, including cumulative impacts of disease with other stressors.
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CUVIER'S BEAKED WHALE (Ziphius cavirostris):
Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Cuvier's beaked whales occur in
all oceans and major seas (Heyning
1989). Summer/fall shipboard surveys of
the waters within the U.S. Exclusive 4]
Economic Zone (EEZ) of the Hawaiian
Islands, resulted in fewr—4 sightings in
2002 and-22 in 2010, and 11 in 2017
including markedly higher sighting rates
during nearshore surveys in the
Northwestern Hawaiian Islands. (Figure
1; Barlow 2006, Bradford et al. 2017,
Yano et al. 2018). 16

Resighting and movement data
of individual Cuvier’s beaked whales
suggest the existence of insular and

offshore populations of this species in Figyre 1. Cuvier’s beaked whale sighting locations during the 2002
Hawaiian waters_(Baird 2019). A 21-yr  (gnen diamonds), and—2010 (blackdiamendscircle), and 2017
study off Hawaii Island suggests long-  (square) shipboard surveys, as well as sightings of unidentified
term site fidelity and year round  7ipniid during 2002 (open diamond), 2010 (open circle), and 2017
occurrence (McSweeney et al. 2007).  (gpen square) shipboard surveys of U.S. EEZ waters surrounding the
Tenkight Cuvier's beaked whales have  Hawaiian Islands (Barlow 2006, Bradford et al. 2017, Yano et al.
been tagged off Hawaii Island since  01g: see Appendix-2-fordetails-on-timing-and-location-of survey
2006, with all remaining close t0 the  efor). Outer line represents approximate boundary of survey area
island of Hawaii_or to _Maui for the  and U.S. EEZ. Dark gGray shading indicates area-ofof the original
duration of tag data received (Baird etal.  papahanaumokuakea Marine National Monument, with the lighter

2013, Baird 2019). Approximately 95%  yray shading denoting the full 2016 Expansion area. Dotted line
of all locations were within 45 km of  \cpesents the 1000 m isobath.

shore and the farthest offshore an
individual was documented was 67 km (Baird et al. 2013). The available satellite data suggest that a resident
population may occur near Hawaii Island, distinct from offshore, pelagic Cuvier’s beaked whales. This conclusion is
further supported by the Iong term S|te fldellty eV|dent from photo |dent|f|cat|on data (McSweeney et al. 2007).
v e. The available
movement, socral structure and habltat data suqqest there is I|kely a separate |sland assouated population of Cuvier’s
beaked whales within the main Hawaiian Islands (Baird 2019). Formal assessment of demographic-independence has
not been completed, but division of this population into a separate island-associated stock may be warranted in the
future.

For the Marine Mammal Protection Act (MMPA) stock assessment reports, Cuvier's beaked whales within
the Pacific U.S. EEZ are divided into three discrete, non-contiguous areas: 1) Hawaiian waters (this report), 2) Alaskan
waters, and 3) waters off California, Oregon and Washington. The Hawaii stock includes animals found both within
the Hawaiian Islands EEZ and in adjacent high seas waters. Because data on abundance, distribution, and human-
caused impacts are largely lacking for high seas waters, the status of this stock is evaluated based on data from U.S.
EEZ waters of the Hawaiian Islands (NMFS 2005).

32°
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]
-
(=]

182° 178° 174° 170° 166° 162° 158° 154° 150"
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POPULATION SIZE

Encounter data from a-2010-shipboard line-transect surveys of the entire Hawaiian Islands EEZ were recently
reevaluated for each survey year, resulting in updated abundance estimates of Cuvier’s beaked whale in the Hawaii
EEZ (Bradford et al. in review) (Table 1).
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Table 1. Line-transect abundance estimates for Cuvier’s beaked whale derived from surveys of the entire Hawaii EEZ
in 2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CVv 95% Confidence Limits
2017 4,431 0.41 2,036-9,644

2010 338 1.02 65-1,771

2002 1,216 0.77 319-4,633

The updated design-based abundance estimates use sighting data from throughout the central Pacific to estimate the
detection function and use Beaufort sea-state-specific trackline detection probabilities for Cuvier’s beaked whale from
Barlow et al. (2015). Although previous estimates from the Hawaii EEZ have been published using subsets of this
data, Bradford et al. (in review), uses a consistent approach for estimating all abundance parameters and the resulting

estlmates are con5|dered the best available for each survev vear usmg—Beau#eFt—sea—state—speemetFaeldﬁwdeteeuen

the%@@Q—data—Wade and Gerrodette (1993) estlmated populatlon size for Cuwer s beaked whales in the eastern troplcal
Pacific, but it is not known whether any of these animals are part of the same population that occurs around the
Hawaiian Islands.

Minimum Population Estimate
Minimum population size is calculated as the lower 20™ percentile of the log-normal distribution (Barlow et
al. 1995) of the 2010 abundance estimate, or 3,180428 Cuvier’s beaked whales.

Current Population Trend

The three available abundance estimates for this stock have very broad confidence intervals, and for 2010
and 2017, they do not overlap. Annual encounter rate variation may have a large impact on abundance estimates for
species with low density and patchy distribution. Bradford et al. (in review) indicate that the high sighting rate, and
correspondingly higher abundance estimate, may be the result of extreme encounter rate variability for this species,
though animal movement in response to environmental conditions or the influence of sightings of island-associated

qroups durlnq svstematlc survev m 2017 cannot be dlscounted Ihe—s&gn#mam—deepease—m—abundanee—esﬂmates

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for the pelagic stock of Cuvier’s beaked whales is calculated
as the minimum population estimate for the U.S. EEZ of the Hawaiian Islands (3,180 428) 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 no known fishery mortality within the Hawaiian Islands EEZ; Wade and Angliss 1997), resulting in a PBR of 32
4.3 Cuvier’s beaked whales per year.
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HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information
Information on fishery-related mortality of cetaceans in Hawaiian waters is limited, but the gear types used
in Hawaiian fisheries are responS|bIe for marine mammal mortallty and serious |njury in other fisheries throughout

: Ay waters. No estimates of human- caused mortallty
or serious |njury are currently avallable for nearshore hook and Ilne flsherles because these fisheries are not observed
or monitored for protected species bycatch.

There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that
targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within
U.S. waters and on the high seas. Between 20142041 and 2018062045, no Cuvier’s beaked whales were observed
hooked or entangled in the SSLL fishery (100% observer coverage) or the DSLL fishery (2018-22% observer
coverage) (Bradford—20472018a, 2018b, in review, Bradford and Forney 2017, McCracken 20179). OneFwo
unidentified beaked whales was taken, but not seriously injured, within the Hawaiian EEZ in the DSLLSSEL fishery
(Bradford 2018a-and-considered-serioushy. Average 5-yr estimates of annual mortality and serious injury for 2014-
20182011-2015 are zero Cuvier’s beaked whales within or outside of the U.S. EEZs, and 0.584 (CV = 1.2)
unidentified beaked whales within eutside-the U.S. EEZs (Table 12).

Table 2. Summary of available information on incidental mortality and serious injury of Cuvier’s beaked whales
(Hawaii stock) in commercial longline fisheries, within and outside of the Hawaiian Islands EEZ (McCracken 2019).
Mean annual takes are based on 2014-2018 data unless otherwise indicated. Information on all observed takes (T) and
combined mortality events & serious injuries (MSI) is included. Total takes were prorated to deaths, serious injuries,
and non-serious injuries based on the observed proportions of each outcome.

Observed total interactions (T) and mortality events, and serious injuries
(MS1), and total estimated mortality and serious injury (M&SI) of Cuvier's
beaked whales (Z1),and unidentified beaked whales (ZU)
Outside U.S. EEZs Hawaiian EEZ
Estimated ZI Estimated ZI
Percent M&SI (CV) M&SI (CV)
Data Observer Obs. ZI T/MSI Estimated ZU Obs. ZI T/MSI Estimated ZU
Fishery Name Year Type Coverage | Obs. ZU T/MSI MSI (CV) Obs. ZU T/MSI MSI (CV)
2014 21% 0 0(-) 0 0(-)
0, - -
Hawaii-based 2015 21% 9 00 0 00)
deep-set longline Observer v v
fisher 2016 data 20% 0 0 1/0 3(0.9)
2017 20% 0 0 0 0
2018 18% 0 0 0 0
Mean Estimated Annual ZI Take (CV) 0(-) 0(-)
Mean Estimated Annual ZU Take (CV) 0(-) 0.5(1.2)
2014 100% 0 0 0 0
0 0
2015 100% 0 0
Hawaii-based
N S 0 0
shallow-set 2016 % 100% 0 0 3 -
P — data = =
longline fishery
0 0
2017 100% 0 0
0 0
2018 100% 0 0
Mean Annual ZI Takes (100% coverage) 0 0
Mean Annual ZU Takes (100% coverage) 0.6 0
Minimum total annual ZI takes within U.S. EEZ 0(-)
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Other Mortality

Anthropogenic sound sources, such as military sonar and seismic testing have been implicated in the mass
strandings of beaked whales, including atypical events involving multiple beaked whale species (Simmonds and
Lopez-Jurado 1991, Frantiz 1998, Anon. 2001, Jepson et al. 2003, Cox et al. 2006). While D’ Amico et al. (2009) note
that most mass strandings of beaked whales are unassociated with documented sonar activities, lethal or sub-lethal
effects of such activities would rarely be documented, due to the remote nature of such activities and the low
probability that an injured or dead beaked whale would strand. Filadelpho et al. (2009) reported statistically significant
correlations between military sonar use and mass strandings of beaked whales in the Mediterranean and Caribbean
Seas, but not in Japanese and Southern California waters, and hypothesized that regions with steep bathymetry
adjacent to coastlines are more conducive to stranding events in the presence of sonar use. Similarly, Simonis et al.
(2020) reported a statistically significant correlation between sonar use and single and mass stranding events of beaked
whales in the Mariana Archipelago. In Hawaiian waters, Faerber and Baird (2010) suggest that the probability of
stranding is lower than in some other regions due to nearshore currents carrying animals away from beaches, and that
stranded animals are less likely to be detected due to low human population density near many of Hawaii’s beaches.
Actual and simulated sonar are known to interrupt the foraging dives and echolocation activities of tagged beaked
whales (Tyack et al. 2011, DeRuiter et al. 2013). Cuvier’s beaked whales tagged and tracked during simulated mid-
frequency sonar exposure showed avoidance reactions, including prolonged diving, cessation of echolocation click
production associated with foraging, and directional travel away from the simulated sonar source (DeRuiter et al.
2013). Blainville’s beaked whale presence was monitored on hydrophone arrays before, during, and after sonar
activities on a Caribbean military range, with evidence of avoidance behavior: whales were detected throughout the
range prior to sonar exposure, not detected in the center of the range coincident with highest sonar use, and gradually
returned to the range center after the cessation of sonar activity (Tyack et al. 2011). Fernandez et al. (2013) report that
there have been no mass strandings of beaked whales in the Canary Islands following a 2004 ban on sonar activities
in that region. The absence of beaked whale bycatch in California drift gillnets following the introduction of acoustic
pingers into the fishery implies additional sensitivity of beaked whales to anthropogenic sound (Carretta et al. 2008,
Carretta and Barlow 2011). The impact of sonar exercises on resident versus offshore beaked whales may be
significantly different with offshore animals less frequently exposed, and possibly subject to more extreme reactions
(Baird et al. 2009). No estimates of potential mortality or serious injury are available for U.S. waters.

STATUS OF STOCK

The Hawaii stock of Cuvier’s beaked whales is not considered strategic under the 1994 amendments to the
MMPA. The status of Cuvier's beaked whales in Hawaiian waters relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. Cuvier’s beaked whales are not listed as “threatened” or
“endangered” under the Endangered Species Act (1973), nor designated as “depleted” under the MMPA.. There have
been no reported fishery related mortality or injuries within the Hawaiian Islands EEZ, such that the total mortality
and serious injury can be considered to be insignificant and approaching zero. The impacts of anthropogenic sound
on beaked whales remain a concern (Barlow and Gisiner 2006, Cox et al. 2006, Hildebrand et al. 2005, Weilgart
2007). One Cuvier’s beaked whale found stranded on the main Hawaiian Islands tested positive for Morbillivirus
(Jacab et al. 2016). The presence of morbillivirus in all 3 known species of beaked whales in Hawaiian waters (Jacob
et al. 2016), raises concerns about the history and prevalence of this disease in Hawaii and the potential population
impacts, including the cumulative impacts of disease with other stressors.
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PYGMY SPERM WHALE (Kogia breviceps):

Hawaii Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pygmy sperm whales are found
throughout the world in tropical and warm-
temperate waters (Caldwell and Caldwell
1989). Pygmy sperm whales have been
observed in nearshore waters off Oahu,
Maui, Niihau, and Hawaii Island
(Shallenberger 1981, Mobley et al. 2000,
Baird 2005, Baird et al. 2013). Two
sightings were made during a 2002, and
three during 2017 shipboard survey of
waters  within the U.S. Exclusive
Economic Zone (EEZ) of the Hawaiian
Islands (Figure 1; Barlow 2006, Yano et al.
2018). A freshly dead pygmy sperm whale
was picked up approximately 100 nmi
north of French Frigate Shoals on a similar
2010 survey (NMFS, unpublished data).
Nothing is known about stock structure for
this species.

For the Marine Mammal
Protection Act (MMPA) stock assessment
reports, pygmy sperm whales within the
Pacific U.S. EEZ are divided into two
discrete areas: 1) Hawaiian waters (this
report), and 2) waters off California,
Oregon and Washington. The Hawaii
stock includes animals found both within
the Hawaiian Islands EEZ and in adjacent
high seas waters; however, because data
on abundance, distribution, and human-
caused impacts are largely lacking for high

o
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Figure 1. Sighting locations for Ppygmy sperm whales during 2002
(epen-filled diamond) and 2017 (square) shipboard surveys, as well
as_sightings of and unidentified Kogia during 2002 (open
~ open-sguare) sighting-locations—during-the 2002 shipboard
survey-and-unidentifiedKogia 2010 (filled-sgquareopen circle), and
2017 (open square)-during-the-2010 shipboard cetacean surveys of
U.S. EEZ waters surrounding the Hawaiian Islands (Barlow 2006,
Bradford et al. 2013, Yano et al. 2018;-see-Appendix2-for-details-on
timing-and-location-of survey-effort). A freshly dead pygmy sperm

whale was also retrieved during the 2010 survey (cross). Outer line
indicates approximate boundary of survey area and U.S. EEZ. Dark
gGray shading indicates the original area—ef-Papahanaumokuakea
Marine National Monument, with the lighter gray shading denoting
the full 2016 Expansion area. Dotted line represents the 1000 m
isobath.

seas waters, the status of this stock is evaluated based on data from U.S. EEZ waters of the Hawaiian Islands (NMFS

2005).

POPULATION SIZE

Encounter data from shipboard line-transect surveys of the entire Hawaiian Islands EEZ were recently

reevaluated for each survey vyear, resulting in the following abundance estimates of pygmy sperm whales in the Hawaii

EEZ (Bradford et al. in review) (Table 1). A 2010 shipboard line-transect survey within the Hawaiian EEZ did not

result in any sightings of pygmy sperm whales (Bradford et al. 20432017).

Table 1. Line-transect abundance estimates for pygmy sperm whales derived from surveys of the entire Hawaii EEZ

in 2002, 2010, and 2017 (Bradford et al. in review).

Year Abundance CVv 95% Confidence Limits
2017 42,083 0.64 13,406-132,103
2010 N/A

2002 12,036 1.04 2,248-64,434
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The updated design-based abundance estimates use sighting data from throughout the central Pacific to
estimate the detection function and use Beaufort sea-state-specific trackline detection probabilities for pygmy sperm
whales from Barlow et al. (2015). Although previous estimates from the Hawaii EEZ have been published using
subsets of this data, estimates within Bradford et al. (in review) use a consistent approach for estimating all abundance
parameters and are considered the best available estimates for each survey year. The best estimate of abundance is

from the 2017 survey, or 42,083 (CV=0. 64) Whales A—2992—5h+pbeard—trne-transeet—survey—ef—theermre—HawaHan

Minimum Population Estimate
The minimum population size is calculated as the lower 20th percentile of the log-normal distribution
(Barlow et aI 1995) around the 2017 abundance estlmate or 25,695 pvqmv sperm whales within the Havvanan Islands

Current Population Trend
No data are available on current population abundance or trend.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No data are available on current or maximum net productivity rate.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
within the U.S EEZ of the Hawaiian Islands (25,695) 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 no known fishery mortality or serious
|nJury Wlthln the Hawanan Islands EEZ; Wade and Angllss 1997) resultlnq ina PBR of 257 pvqmy sperm whales per

HUMAN-CAUSED MORTALITY AND 40 ' ' L : -

SERIOUS INJURY
New Serious Injury Guidelines .
4N.M.|%_u.pd.a{ed_ﬁs_sengu.s_mjﬁpy' i ini Hawaiian
designation—and—reporting—process—which 30° Islands =
usesl guldar, 6e-fro p.e_ue,us selneusl ' .HH'*F

- e j ) Herl o Johnston
for-distinguishing-serious-from-non-serious 20 Atoll
Andersen-etal-2008,-NOAA- 2012} NMES
more-likely than not toresultinmortakiny” 107 Palmyra o Observed Takes, 2014-2018 |
Injury-determinations-for-stock-assessments Atoll * Pygmy sperm whale (n=1)

. . . T T T T T T
Fevised-in-2043-oF later incorporaie the new 180° 170° 160° 150° 140° 130°
serious—injury—guidelines—based—oen—the
Frost-recent-5-yearperiodfor-which-data  Figure 2. Location of pygmy or dwarf sperm whale takes (filled
are-avatable: diamond) in Hawaii-based longline fisheries, 2014-20182007-2011.

. ) Solid lines represent the U.S. EEZs. Gray shading notes areas closed
Fishery Information to commercial fishing, with the PMNM Expansion area closed since

Information on fishery-related  Ayqust 2016.
mortality of cetaceans in Hawaiian waters

is limited, but the gear types used in
Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other fisheries throughout U.S.
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waters. One

-No estlmates of human caused mortallty or serious injury
are currently available for nearshore hook and line fisheries because these fisheries are not observed or monitored for
protected species bycatch.

There are currently two distinct longline fisheries based in Hawaii: a deep-set longline (DSLL) fishery that
targets primarily tunas, and a shallow-set longline fishery (SSLL) that targets swordfish. Both fisheries operate within
U.S. waters and on the high seas. Between 20142007 and 20182011, one pygmy er-dwarf-sperm whale was observed

hooked in the DSLLSSEL fishery (20020-22% observer coverage) (Figure 2,-Bradford-&-Forney-2013,-MeCracken

2013 Bradford 2018a, 2018b, in review, Bradford and Forney 2017, McCracken 2019). Based on an evaluation of the
observer’s description of the interaction and following the most recently developed criteria for assessing serious injury
in marine mammals (NMFS 2012), this animal was considered netseriously injured (Bradford and Forney 20172043).
No pygmy sperm whales were observed hooked or entangled in the SSLLBSLL fishery (206-22100% observer
coverage). There was one additional unidentified cetacean taken in the DSLL fishery during this period that was likely

a specres of Koqla based on the Observer s descrrptronErghtumdermﬂedeetaeeansweret&kerkmthe—D&Hlshery

Table 22. Summary of available information on incidental mortality and serious injury of pygmy sperm whales
(Hawaiian stock) in commercial longline fisheries within and outside of the Hawaiian Islands EEZ (McCracken
20192013). Mean annual takes are based on 2014-20182007-2011 data unless otherwise indicated. Information on
all observed takes (T) and combined mortality events & serious injuries (MSI) is included. Total takes were prorated
to deaths, serious injuries, and non-serious injuries based on the observed proportions of each outcome.

Observed total interactions (T) and mortality events, and serious injuries
p t (MSI), and total estimated mortality and serious injury (M&SI) of pygmy
. Data ereen sperm whales
Fishery Name Year T Observer
YPE | Coverage Outside U.S. EEZs Inside Hawaiian EEZ
Estimated Estimated
Obs. T/MSI M&SI (CV) Obs. T/MSI M&SI (CV)
20072014 20% 01/1 6-(310(0.9) 0 0(-)
Hawaii-based | 20082015 22% 0 0() 0 0()
. Observer

deep-set longline | 20092016 | =y 21% 0 0() 0 0()

fishery 20102017 21% 0 0() 0 0()

20112018 20% 0 0() 0 0(-)

Mean Estimated Annual Take (CV) 0()2.0 (1.2) 0()
20142007 100% 0 0 0 0
Hawaii-based 20152008 100% 1*/0 0 0 0

Observer

shatllow_—set 20162009 data 100% 0 0 0 0
longline fishery | 572019 100% 0 0 0 0
20182011 100% 0 0 0 0
Mean Annual Takes (100% coverage) 0 0

Minimum total annual takes within U.S. EEZ 0()

STATUS OF STOCK

The Hawaii stock of pygmy sperm whales is not considered strategic under the 1994 amendments to the
MMPA. The status of pygmy sperm whales in Hawaiian waters relative to OSP is unknown, and there are insufficient
data to evaluate trends in abundance. Pygmy sperm whales are not listed as “threatened” or “endangered” under the
Endangered Spemes Act (1973) nor de5|gnated as “depleted” under the MMPA. G+ven—theabseneeef—reeent—reeerded

Wlthln the Hawaiian Islands EEZ (zero anlmals per year) is less than the PBR (257). Based on the available data,
which indicate total fishery-related takes are less than 10% of PBR, the total fishery mortality and serious injury for
pygmy sperm whales can be considered to be insignificant and approaching zero. The increasing level of
anthropogenic noise in the world’s oceans has been suggested to be a habitat concern for whales (Richardson et al.
1995), particularly for deep-diving whales like pygmy sperm whales that feed in the oceans’ “sound channel”. One
pygmy sperm whale found stranded in the main Hawaiian Islands tested positive for Morbillivirus (Jacob 2012).
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Although morbillivus is known to trigger lethal disease in cetaceans (Van Bressem et al. 2009), its impact on the health
of the stranded animal is unknown (Jacob 2012). The presence of morbillivirus in 10 species of cetacean in Hawaiian
waters (Jacob 2012) raises concerns about the history and prevalence of this disease in Hawaii and the potential
population impacts on Hawaiian cetaceans.
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