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PREFACE

Under the 1994 amendments to the Marine Mammal Protection Act (MMPA), the National Marine Fisheries
Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) are required to publish Stock A ssessment Reports
for all stocks of marine mammalswithin 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. T hisreport presents acomplete set of revised stock assessmentsfor Pacific marine mammal stocks
under NMFS jurisdiction. Stock Assessments for Alaskan marine mammals are published by the National Marine
Mammal Laboratory (NMM L) in aseparatereport . The southern sea otter, which is under the managementjurisdiction
of the USFWS, is also covered in a separate report.

The assessmentsin thisreport include stocks studied by the Southwest Fisheries Science Center (SWFSC, La
Jolla, Californiaand Honolulu, Hawaii) and the National Marine Mammal Laboratory (NMML, Seattle, Washington).
Staff of the National Marine Mammal Laboratory wrote seven reports, including two stocks of harbor seals in Oregon
and Washington, northern fur seal (San Miguel Island stock), two stocks of harbor porpoisein Oregon and W ashington,
and two stocks of Eastern North Pacific killer whales (Southern Resident and Transient stocks). Southwest Fisheries
Science Center personnel prepared stock assessmentsfor the remaining 48 stocks. A summary table for these revised
stock assessment reportsis provided in Appendix 4.

In the 2000 Stock Assessment Reports, descriptions of commercid fisheries that interact with or take marine
mammals have been updated to include recent estimates of fishing effort and bycatch mortality. Where possible, fishery
mortality sections for individual species have been updated to include information on fishery mortality through 1998.
Mortality estimates reflect the most recent 5 years of available data (1994-98), with the exception of the California drift
gillnetfishery, where mortality estimates are based on datafrom 1997-98 only. Thisreflectsthe factthat entanglement
ratesof marine mammal s decreased after implementation of the TakeReduction Planin 1997. New abundance estimates
are available and have been included for 10 Hawaiian stocks and 25 U.S. West Coast stocks. There were changesin the
status of three stocks: (1) the California/Oregon/Washington stock of short-finned pilot whale is no longer strategic,
owing to areduction in driftnet mortality; (2) the central California stock of harbor porpoiseisnow strategic, owing to
increased mortality in the halibut set gillnet fishery; and (3) the Hawaii stock of falsekiller whaleis now strategic, owing
to seriousinjuriesdocumented in thelonglinefishery. Of theremaining stocks, ten remain strategic and 44 non-strategic.
The 10 strategic stocksinclude 10 endangered speciesthat are automatically considered strategic. The stock assessment
report for the California/Oregon/Washington stock of dwarf sperm whale (Kogia simus) has been discontinued, owing
to alack of reliable sighting or stranding records off the U.S. west coast snce the 1970s. A proposed change in the
species name of the dwaf sperm whale (from simusto sima) is briefly reviewed in the Hawaii report for this species
(Rice1998). The stock of blue whale formerly known asthe ‘California/Mexico sock’ has been renamed the ‘Eastern
North Pacific stock to reflect current knowledge of whale movements between the U.S. west coast and the eastern
tropical Pacific (M ateet al. 1999, Stafford et al. 1999). Sighting plotsfor each gecies have been updated by eliminating
older Minerals and Management Service (MM S) survey data from the 1970s and 1980s and by including more recent
NMFS survey datafrom 1991-98. The exceptionto thisisthesighting plot for theCalifornia Oregon/Washington stock
of short-finned pilot whale, whichretains the MM S sighting data prior to the 1983-84 El Nifio event, in part to reflect
the rarity of pilot whales along the U.S. west coast since that event.

The following are DRAFT Stock Assessment Reports that are being made available for public comment.
Special fonts are used to indicate information that was del eted from (strikeeut) or added to (redline) the previousstock
assessment reports (Barlow et al. 1997; Barlow et al. 1998; Hill and DeMaster 1998; Forney et al. 1999). Earlier
versions of these draft stock assessment reports were reviewed by members of the Pacific and Alaska Scientific Review
Groupsand by Doug DeM aster, Scott Hill, and Paul Wade; we thank them for their helpful comments. The authors also
wish to thank those who provided unpublished data. Any omissions or errors are the sole responsibility of the authors.

This is a working document and individual stock assessment reports will be updated as new information
becomes available and as changes to marine mammal stocks and fisheriesoccur. The authors solicit any new information
or comments which would improve future stock assessment reports.
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CALIFORNIA SEA LION (Zalophus californianus californianus): U.S. Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The California sea lion Zalophus californianus includes
three subspecies: Z. c. wollebaeki (on the Galapagos Islands), Z.
c. japonicus (in Japan, but now thought to be extinct), and Z. c.
californianus (found from southern M exico to southwestern
Canada; herein referred to as the California sea lion). The OREGON
breeding areas of the California sealion areon islands located in UNITED STATES
southern California, western Baja California, and the Gulf of
California (Figure 1). These three geographic regions are used to CALIFORNIA
separate this subspecies into three socks: (1) the United States
stock begins at the U.S./M exico border and extends northward
into Canada; (2) the Western Bga California stock extendsfrom
the U.S./Mexico border to the southern tip of the Baja California
Peninsula; and (3) the Gulf of Cdiforniastock which includesthe
Gulf of California from the southern tip of the Baja California . MEXICO
peninsula and across to the mainland and extends to southern A K
Mexico (Lowry et al. 1992). Some movement has been
documented between these geographic stocks but rookeriesin the GUYF OF
United States are widely separated from the major rookeries of l())%(l?:stINC : CALIFQEIASTOCK
western Baja California, Mexico. Males from western Baja .
California rookeries may spend most of the year in the United
States. Genetic differences have been found between the U.S.
stock and the Gulf of California stock (Maldonado et al. 1995).
There are no international agreements for joint management of
California sealions between the U.S., Mexico, and Canada.
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Figure 1. Geographic range of California ssa
lions showing stock boundaries and locations of

major rook eries.
POPULATION SIZE

The entire population cannot be counted because all age
and sex classesare never ashore at the sametime. Inlieu of counting all sealions, pupsare counted during the breeding
season (because thisis the only age class thatis ashore in its entirety), and the number of births is esimated from the
pup count. The size of the population isthen estimated from the number of births and the proportion of pupsin the
population.

Censuses are conducted in July after dl pups havebeen born. To estimate the number of pups born, the pup
count in 49951999 (3%848 42,388) was adjusted for an estimated 15% pre-census mortality (Boveng 1988; Lowry et
al. 1992), giving an estimated 43:490 48,746 live births in the population. The fraction of newborn pups in the
popul ation(23-3% 22.8% to 23.9% 26-6%) was estimated from alife tablederived forthe northem fur seal (Callorhinus
ursinus) (Boveng 1988, Lowry et al. 1992) which was modified to account for the growth rae of this Californiasealion
population (5-4% 5.0% to 8:3% 6.2% yr!, respectively, see below). Multiplying the number of pups born by the
inverse of these fractions (432 4.39 to 385 4.19) results in population estimates ranging from #88;666 214,000 to
167600 204,000 (respectively).

Minimum Population Stze Estimate

The minimum population size was determined from counts of all age and sex classes that w ere ashore at all
the major rookeriesand haulout Stes during the £995 1999 breeding season. The minimum population sizeof the U.S.
stock is ++34:339 109,854 (NMFS unpubl. data,Beeson-ant-Hanran1996). It includes all California sea lionscounted
during the July #995 1999 census at the four rookeries in southern California and at the haulout siteslocated between
Point A+rgteHoe Conception and the Oregon/Californiaborder. An additional unknown number of Califor nia sea lions
are at sea or hauled out at locationsthat were not censused.




Current Population Trend
Records of pup counts from 1975 to 3995
1999 (Figure 2) were compiled from the literature,

NMFS reports, ang unpublished NMFS data, and CALIFORMIA SEA LIOW PUPS
Lowry 1999 (theliterature up to 1992 islisted in Lowry Uritec! States
etal. 1992). Pup countsfrom 1975 through +995 1999 45
were examined for four rookeriesin southern California 1
40 H = COUNTS

and for haulouts in central and northern California.
Log-linear interpolation between adjacent counts was
used to estimate counts for rookeries when they were
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not censused in agiven year: (1) 1980 at Santa Barbara E ESD |
Is.; (2) 1978-1980 at San Clemente Is.; (3) 1978, 1979, a Zag |
1988, and 1989 at San Nicolas Is. The mean wasused O
when more than one count was available for a given L 20
rookery. Also, anindex was used for San Miguel Island Boys 1
because some years lacked data for certain areas. Fwo .
Three major declines in the number of pups counted 10 +—+—/——t+———t+ T+t
occurred during El Nifio eventsin 1983, anet 1992-93 , 1975 1930 1985 1930 1995 2000
and 1998 (Figure 2). A regression of the natural YEAR

logarithm of the pup counts against year indicates that Figure2. U.Spup count index for Californiasealions(1975-
the counts of pups increased at an annual rate of 54%  99).
5.0% between 1975 and £995 1999. The counts of pups
between the 1976, 1983, and 1992 EIl Nifio events
increased at 8.8% annudly (from 1976 to 1982) and at 10.2% annually (from 1983 to 1991). Since 1983, the counts
of pups hasincreased at 8:3% 6.2% annually.

The 1975-99timeseriesof pup counts showsthe effect of three El Nifio events on the sealion population. Pup
productiondecreased by 35 percent in 1983, 27 percent in1992, and 64 percent in 1998. After the 1992-93 and 1997-98

1983-84 El Nifio (Figure 2). Unlike the 1992-93 and 1997-98 El Nifio’s, the 1983-84 El Nifio affected adult female
survivorship (Delong et al 1991) which prevented therebound in pup productionafter the event was over because there
were fewer adult femalesavailable in the population to produce a pup (it took five yearsfor pup productionto return to
the1982level). Other characterigicsof El Nifio’s are higher pup and juvenile mortality rates(DeLong etal 1991, NMFS
unpubl. data) which affect future recruitment into the adult population for the affected cohorts. The long term effects
of the 1992-93 event, which resulted in fewer females being recruited into the adult population, is manifestedin lower
net productivity ratesfor 1997 and 1999 (relativeto 1997; Figure 2) because fewer femalesreached reproductive age
(femalesreach reproductive age at 3to 5 years). Therefore, the effects of the 1992-93 and 1997-98 El Nifio’s will result
in lower net productivity ratesfor several years due to a drop in adult female recruitment. The drop in net production
shows the long-term effect of El Nifio's and does not signal that the population has reached carrying capacity. The
severity, timing, length, and frequency of future El Nifio's will govern the growth rate of the sealion population in the
future.

CURRENT AND M AXIMUM NET PRODUCTIVITY RATES

The rate of net production is greater than the observed growth rate because fishery human related mertatity
mortalities takes take a targe fraction of the net production. Net productivity was, therefore, calculated for 1980-1995
1999 astherealized rate of population growth (increase in pup counts from year | to year 1+1, divided by pup count in
year |) plus theharvestrate human related mortalities (fishery and non-fishery mertatity mortalitiesin year | divided by
population sizeinyear |). For Californiasealions, the total fishery mortalities esimated from NMFS, California D ept.
of Fish and Game,-ant-Columbia River Area observer programs, and reports from stranding programsand from salmon
net pen fisherieswere 1,967,1,967, 1,967,4,344, 2,476, 2,364, 4,417, 2,847, 3,753, 2,315, 2,753, 1;899:-3;566;2,624;
933756-1,901, 3,520, 2,039, 946, 827, 1,107, 1,502, 1,435, 1,348 for 1980 to 4995 1998, respectively (M iller et al.
1983; Hanan et al. 1988; H anan and Diamond 1989; Brown and Jeffries 1993; Barlow et al. 1994, Julian 1997, Julian
and Beeson tipress: 1998, Cameron and Forney 1999, NMFES unpubl. data). Fishery mortality for 1999 (1,261) was




estimated as the mean of 1996-1998.

Between 1980 and 3995 1999 the net productivity rate averaged +1-3% 16.1% (Figure3). A regression (thin
line) shows aslightincreaseinnet production rates, but the regressionis strongly influenced by the EI Nifio years(1983,
and 1992, and 1998) and the high net production rate during El Nifio recovery yearsfer (1994 and 1999). When El Nifio
years (1983, 1992, and 1998) and EI Nifio recovery years (1994 and 1999) are removed, the regresson line shows a
slight decrease (thick line) and net production averages 13.2%. Maximum net productivity rates cannot be estimated
from available data.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level
for this stock is calculated as the minimum population
size (#1339} (109,854) times one half the default MET PRODUCTION = Growvth + Human related mortalties
maximum net growth rate for pinnipeds (¥ of 12%) United States
times a recovery factor of 1.0 (for a stock of unknown
status that is growing, Wade and Angliss 1997);
resulting in a PB R of 6;680 6,591 sea lions per year.

ANNUAL HUM AN-CAUSED MORTALITY
Fishrery Fisheries|nformation

California sea lions are killed incddentally in
set and drift gillnet fisheries (BrownandJeffrires1993:
Hanan et al. 1993: Barlow et al. 1994; Julian 1997,
Julian and Beeson, tapress 1998 , Cameron and Forney 16 7
1999; Table 1). Detailed information on these fisheries
is provided in Appendix 1. Mortality estimatesfor the TEAR
California the set and drift gillnetfisheries are included

in Table 1 for the five most recent years of monitoring, Figure 3. Net productivity rates and regression tfe |ines
1994-98 (Julian and Beeson 1998; Julian 1997; estimated from pup counts with corrections for incidental
Cameron and Forney 1999). After the 1997 human related mortalities harvesttrcomrmercrat—fisheries
implementation of a Take Reduction Plan, which ThicklineexcludesEINifioyearsand El Nifio recovery years

included skipper educationworkshopsand requiredthe  (i.e., triangles); thin line includes all years.

use of pingers and minimum 6-fathom extenders,

overall cetacean entanglement rates in the drift gillnet fishery dropped considerably (Barlow and Cameron 1999).
However, because of interannual variability in entanglement rates, additional years of data will be required to fully
evaluate the effectiveness of pingers for reducing mortality of this particular species. Because of the changesin this
fishery after implementation of the Take Reduction Plan, mean annual takesin Table 1 are based only on 1997-98 data.
This results in an average estimate of 158 (CV = 0.23) California sealions taken annually.

Logbook and observer data, and fisher reports, indicate that mortality of California sea lions occurs, or has
occurred in the past, also in the following nen=gitnet fisheries: (1) California, Oregon, and W ashington salmon troll
fisheries; (2) Oregon and Washington non-salmon troll fisheries; (3) Californiaherring purse seinefishery; (4) California
anchovy, mackerel, and tuna purse seine fishery; (5) California squid purse seine fishery, (6) Washington, Oregon,
California and British Columbia, Canada salmon net pen fishery, (7) Washington, Oregon, California groundfish trawl
fishery, and (8) W ashington, Oregon and California commercial passengerfishingvessel fishery (NMFS 1995, M. Perez
pers. comm, and P. Olesiuk pers. comm.). The OR Columbia River gillnetfishery has been reduced to such levels that
California sealion mortality, if any, isnegligible (J. Scordino, per. comm.). The CaliforniaMarine Mammal Stranding
Network database maintained by the National Marine Fisheries Service, Southwest Region contains records of human-
related fishery mortalities of stranded California sealions. Theserecords show that at least 5 17 additional mortalities
and 17 injuries occurred in £995 1998 as a result of fishing net entanglement and 2 24 additional mortalities and 31
injuriesfrom fishingHeok hook and line fisheries trjtries

Drift gillnet fisheries for swordfish and sharks atse exist along the entire Pacific coast of Baja California,
Mexico and may take animals from thesamepopttation U.S. stock. Quantitative dataare available only forthe Mexican
swordfish drift gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift
gillnetfishery, although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet hasincreased from
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two vesselsin 1986 to 29 31 vessels in $992 1993 {Sosa-Nishrzakiet-at—1993) (Holts and Sosa-Nishizaki 1998). The
total number of stsinthis fisheryin 1992 can be estimated from dataprovided by these authors to be approximately
2,700, with anobserved rae of marine mammal bycatch of 0.13 animal sper set (10 marine mammalsin 77 observed sets;
Sosa-Nishizaki et al. 1993). Thisoverall mortality rateis similar to that observed in Californiadriftnet fisheries during
1990-95 (0.14 marine mammals per set; Julian and Beeson 1998), but gpecies-specific information is not availabl e for
the Mexican fisheries. There are currently efforts underway to convert the Mexican swordfish driftnet fishery to a
longline fishery (D. Holts, pers. comm.).

Table 1. Summary of available information on the thetdental mortallty and serious |njury of Callfornlasea lionsin
commercial fisheries that might take this species afe-Je p ar-ar of-H-pre

M—Pefez-peihmm—P—eﬁsrtﬂvpeﬁcmm—ﬁqspeﬁmx—lﬂJulla n1997, Jullan and Beeson 1998, Cameron and Fornev

Estimated Mean
Percent Observer [ Observed Mortality (CV in Annual Takes
Fishery Name Y ear(s) Data Type Coverage Mortality parentheses) (CV in parentheses)
CA driftnet fishery 1993 observer 9:8% 4 4316:58)
for sharks and 1992 13:6% 9 66-(6:34)
swor dfish 3993 -134% E=3 82(642) 49-62%
1994 observer 17.9% 5 28 (0.40) 158 (0.23)*
1995 15.6% 4 26 (0.45)
1996 12.4% 4 36 (0.55)
1997 23.0% 36 201(0.34)
1998 20.0% 98 114 (0.23)
CA st gillnet fishery 1993 observer 9:8% 142 1;842(6-16)
for halibut and angel 1992 +25% 338 3;418(0:28)
shark 1993 15-4% 237 +9420-13)
1994 observer 7.7% 109 905 (0.15) 815(0.09)-2
1995 estimate 0% - 724 (0.08) * 1,012 (0.04y
3995 seH~reperting - 10 -
1996 extrapolated 0% - 999 (0.06) *
1997 estimate 0% - 1,206 (0.06) *
1998 0% - 1,228 (0.07)*
OR-CotumbiaR: 199% observer 38% 1630
ginetfishery 1992 39% 2216-58) 19(6-54)
EA-ORand WA 4996-92 teghesk Avg-Atintareportec
satmon-trot-fishery -take—=128 net-avaitable
WA-Puget-Sotne- $996-92 teghbesk Avg—Annda-reperted
satmon-drift—gitnet “teke—=-24
fishery 1993 observer 2%0-neR-theten [¢] €] 12
1994 7% both 0 0 0_
EA-herringpurse 1996-92 teghbesk Avg—Annda-reperted
sethe-fishery “take—==2 net-avaitable
EA-anchewy, $996-92 tegbesk Avg—Annda-reperted
mackereband-tuna -teke—=2-67 net-avaitable
ptirsesetfefishery
fishery -take—=-3 notavaiteblte




Estimated Mean
Percent Observer [ Observed Mortality (CV in Annua Takes
Fishery Name Year(s) Data Type Coverage Mortality parentheses) (CV in parentheses)
WA, OR, CA 195% observer S5+1%ofeateh [¢] €]
domesticgroundfish 1992 753%ofcateh [¢] 2]
trawl fishery (At-sea 1993 35:3%-ofcateh [¢] €]
processing Pacific 1994 58:853.8% of 1 2(0.68) 1(0.48)
whiting fishery only) eateh
1995 6+256.2% of 0 0
eateh
1996 65.2% 0 0
1997 65.7% 0_ 0_
1998 77.3% 1 1(0.48)
WAOR A $996-93 feports 2 2
.
-y
PasseRgerTIsimg
CA salmon net pen $996-93 FEPOFES OS24y 62
fishery
WA, OR salmon net $996-92 logbook 33y net-avaitable
pen fishery 1996 4 4 7(0.39
2% T T 7039
1998 9 9
Canada: BC salmon 199% reports 2
pen fishery 1992 6
3993 15 E g
1994 13 30(0.71)
1995 23
1996 54
Minimum total annual takes 9151,208 (0.05)

* Only 1997-98 mortality estimates are included in the average because overall pinniped entanglement rates dropped considerably after a Take
Reduction Plan wasimplemented in 1997.

? The CA set gillnets were not observed after 1994; mortality was extrapolated from effort estimates and previousentanglement rateschanges in the
distribution of effort in thisfishery add considerable uncertainty to these estimates.
pt - P - o a6 6 i Al ity €A

Tconsequentty, Ca

Other M ortality

California sealionsthat wereinjured by entanglementin gillnetand other man-made debris have been observed
at rookeries and haulouts (Stewart and Y ochem 1987, Oliver 1991). The proportion of those entangled ranged from
0.08% to 0.35% of those present on land, with the majority (52%) entangled with monofilament gillnet material. A
marine mammal rehabilitation center found that 87% of 87 rescued California sea lions were entangled in 4 to 4.5 inch
square-mesh monofilament gillnet ( Howorth 1995). Of Californiasea lions entangled in gillnets, 0.8% in set gillnets
and 5.4% in drift gillnets were observed to be released alive from the net by fishers during 1991-95 (Julian and Beeson
press1998). Clearly, some are escaping from gillnets after being caught by them; however, the rate of escape from
gillnets, as well as the mortality rate of these injured animals, is unknown.

Live strandings and dead beach-cast California sea lions have dso been observed with gunshot wounds in
California (Lowry and Folk 1987, Deiter 1991, Barocchi et al. 1993). A summary of records for £995 1998 from the
CaliforniaMarine Mammal Stranding Network (CM M SN) and the Oregon and Washingtonstranding etatabase databases
atso shows the following non-fishery related mortality: boat collision (2 3 mortalities), entrainment in power plants (2%
30 mortalities), and shootings (29 70 mortalities and 8 injuries). Stranding records are a gross under-estimate of injury
and mortality. However, CMM SN stranding recordsindicate a higher mortality rate as aresult of shootings and hook
and line entanglements during thel997-98 El Nifio period (115 shootings, 26 hook and line entanglements) than during
the 1995-96 non-El Nifio period (61 shootings, 5 hook and line entanglements). There are currently no estimates of the
total number of Californiasealions being killed or injured by guns, boat collisions, entrainmentin power plants, marine
debris, or gaffs, but the minimum number in $995 1998 was 52. 144,

Several Northwest I ndian tribes have developed, or arein the process of devel oping, regu ations for ceremonial




and subsistence harvestsof California sea lions and for the incidental tak e of marine mammals during tribal fisheries.
The tribes have agreed to cooperate with NMFS in gathering and submitting data on takes of marine mammals.

STATUS OF STOCK

Lowry et al.(1992) concludedthat there was no evidence of adensity dependent signal in counts of California
sealions between 1983 and 1990, and tha it was not possible to determine the satus of this sock relaive to OSP.
They are not listed as"endangered" or "threatened" under the Endangered Species A ct or as "depleted" under the
MMPA. They are not consdered a"gdrategic” stock underthe MM PA because total human-caused mortality 9451131
fishery-related mortalitiesplus59 141 from other sources) islessthanthe PBR (6:686 6,591). The total fishery mortality
and serious injury rate for this stock is not less than 10% of the calculated PBR and, therefore, cannot be consider ed to
be insignificant and approaching a zero mortality and seriousinjury rate. The population hasbeen growing recently at
8-3% 6.2% per year, and the fishery mortality is eeetiring increasing.
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HARBOR SEAL (Phoca vitulinarichardsi): California Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor seals (Phoca vitulina) are widely distributed in
the North A tlantic and North Pacific. Two subspecies exist in the =
Pacific: P. v. stejnegeri in the western North Pacific, near Japan, -7
and P. v. richardsi in the eastern North Pacific. The later
subspecies inhabits near-shore coastal and estuarine areas from
Baja California, M exico, to the Pribilof Islandsin Alaska. These
seals do not make extensivepel agic migrations, but do trave 300-
500 km on occasion to find food or suitable breeding areas
(Herder 1986; D. Hanan unpublished data). In California,
approximately 400-500 harbor seal haulout sites are widely
distributed along the mainland and on offshore islands including \
intertidal sandbars, rocky shor es and beaches (H anan 1996). v CA
Within thesubspecies P. v. richardsi, abundant evidence
of geographic structure comesfrom differences in mitochondrial
DNA (Huber et al. 1994; Burg 1996; Lamont et al. 1996), mean PACIFIC Y
pupping dates (Temte 1986), pollutant loads (Calambokidis et al. OCEAN N
1985), pelage coloration (Kelly 1981) and movement patterns
(Jeffries 1985; Brown 1988). LaMont (1996) identified four
discrete subpopulation differences in mtDNA between harbor T T T
seals from Washington (two locations), Oregon, and California. W 130° W 125° W 120°
Another mtDNA study (Burg 1996) supported the existence of
three separate groups of harbor sals between Vancouver Island
and southeastern Alaska. Although we know that geographic  Figure 1. Stock boundariesfor the California and
structure exists along an almost continuous distribution of harbor  Oregon/Washington coastal stocks of harbor seals.
seals from Califomia to Alaska, stock boundaries are difficult to  Dashed line represents the U.S. EEZ.
draw because any rigid line is (to a greater or lesser extent)
arbitrary from abiol ogical perspective. Nonetheless, failure to recognize geographic structure by defining management
stocks can lead to depletion of local populations Previousassessments of the status of harbor seals have recognized
3 stocksalong the west coast of the continental U.S.: 1) California 2) Oregon and Washington outer coast waters, and
3) inland waters of Washington. Although the need for stock boundariesfor managementisreal and is supported by
biological information, the exact placement of a boundary between California and Oregon was largely a
political/jurisdictional convenience. A small number of harbor seals also occur along thewest coastof Baja California,
but they are not considered to be a part of the California stock because no international agreements exist for the joint
management of this gecies by the U.S. and M exico. Lacking any new information on which to base a revised
boundary, the harbor seals of California will be again treated as a separate stock in this report (Fig. 1). Other Marine
Mammal Protection Act (MM PA) stock assessment reports cover the five other stocksthat arerecognized along the U.S.
west coast: Oregon/Washington outer coastd waters Washington inland waters and three stocksin Alaska coastal and
inland w aters.

WASHINGTON

N 45°

N 40°

CALIFORNIA

N 35°

N 30°

POPULATION SIZE

A complete countof all harbor sealsin Californiaisimposs ble because some are alwaysaway from the haulout
sites. A complete pup count (as isdonefor other pinnipedsin California) is also not possible because harbor seals are
precocious, with pups entering the water almost immediately after birth. Population size is estimated by counting the
number of seal sashore during the peak haul-out period (the May /Junemolt) and by multiplying this count by theinverse
of the estimated fraction of sealson land. Boveng (1988) reviewed studies estimating the proportion of seals hauled
out to those in the water and suggested that a correction factor for harbor sealsislikely to be between 1.4 and 2.0.
Huber (1995) estimated amean correction factor of 1.53 (CV =0.065) forharbor sealsin Oregon and Washington during



the peak pupping season. Hanan (1996) estimated

that 83.3% (CV=0.17) of harbor seals haul out at Harbor Seals: CA Haulout Counts
some time during the day during the May/Jne 9 000 : . . .

molt, and he estimated a correction factor of 1.20 = ! ! ! !

based on those data. Neither correction factor is EEI 000 ! ! : :

directly applicable to an aerial photographic count E ' | ! ! : :

in California: the 1.53 factor was measured at the o ' ' ' '

wrong time of year (when fewer seals are hauled %E-DDD T E E E E

out) and in adifferent area and the 1.20 factor was x ! ! ! !

based on the fraction of seals hauled out over an QD.DDD T ! : : :

entire 24 hr day (correction factorsfor aerial counts -g ! ! ! ! .

should be based on the fraction of seals hauled out =5,000 T ! ! ! !

at the time of the survey). Hanan (pers. comm.) = ! ' ﬁ% I !

revised his haul-out correction factor to 1.3 by 0 } } } }

usingonly those seal s hauled out between 0800 and 1955 1960 1965 1970 1975 1980 1925 1990 1995
1700 w hich better corresponds to the timing of his Year

surveys. Based on the most recent harbor seal
counts (23,302 in May/June 1995, Hanan 1996) and
Hanan's revised correction factor, the harbor seal  rjg re 2. Harbor seal haulout counts in California during
population in California is estimated to number May/June (Hanan 1996).

30,293. A harbor seal count in California was

bad weather and camera failure (Hanan, pers. comm.). Another survey is planned for 2000.

Minimum Population Estimate

Because of the way itwas cal culated (based on the fraction of seal shauled out atany time during a 24 hr day),
Hanan’s (1996) correction factor of 1.2 can be viewed as a minimum estimate of the fraction hauled out at a given
instant. A population size estimated using thiscorrection factor providesareasonable assurance that the truepopul ation
is greater than or equal to that number, and thus fulfills the requirement of a minimum population estimate. The
minimum size of the California harbor seal population is therefore 27,962.

Current Population Trend

Harbor seal counts have continued to . :
increase except during El Nifio events(eg. 1992-93) Harbor Seals Net Production in CA
(Fig.2). Thenet production appears, however, to be 0.4
slowing in California (Fig. 3) and in Oregon and @ .

Washington (seeseparate Stock Assessment Report) . %D_g 1 N

o
CURRENT AND MAXIMUM NET E‘-'D.E- R -
PRODUCTIVITY RATES E &

A realized rate of increase was cal culated T0.1 H
for the 1982-1995 period by linear regression of the _E " "
natural logarithm of total count versus year. The = "
slope this regression line was 0.035 (s.e.=0.007) f.%—l:l 1 - L
which gives an annualized growth rate estimate of '

3.5%. The current rate of net production is greater n2 , , , , L ,
than this observed growth rate because fishery 1982 1984 199F 1988 1990 1997 1994
mortality takes a fraction of the net production. Yaar

Annual gillnet mortality may havebeen ashighas5-
10% of the California harbor seal populationin the
mid-1980s; a kill this large would have depressed Figure 3. Net production rates and regression line estimated
population growth rates appreciably. Net  from haulout counts and fishery mortality.
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productivity was therefore calculated for 1980-1994 as the realized rate of population grow th (increase in seal counts
from year i to year i+1, divided by the seal count in year i) plus the karvest human-caused mortality rate (fishery
mortality in year i divided by population size in year i). Between 1983 and 1994, the net productivity rate for the
California stock averaged 9.2% (Fig. 3). A regression shows a decrease in net production rates, but the decline is not
statistically significant. Maximum net productivity rates cannot be estimated because measurements were not made
when the stock size was very small.

POTENTIAL BIOLOGICAL REMOVAL

The potentid biological removal (PBR) level for this stock iscalculated as the minimum population size
(27,962) times one half the default maximum net productivity rate for pinnipeds (1/2 of 12%) times a recovery factor
of 1.0 (for a stock of unknown gatus that is growing, Wade and Angliss 1997), reaulting in a PBR of 1,678.

HUMAN-CAUSED M ORTALITY
Historical Takes

Prior to state and federal protection and especidly during the nineteenth century, harbor seals along the west
coast of North Americaweregreatly reduced by commercial hunting (Bonnot1928, 1951; Bartholomew and Bool ootian
1960). Only afew hundred individuals survived in a few isolated areas along the California coast (Bonnot 1928). In
the last half of this century, the populaion has increased dramatically.

Table 1. Summary of available information on the mortality and serious injury of harbor seals (California stock) in
commercial fisheries that might take this gpecies (NMFS 1995; Julian 1997; Julian and Beeson 1998;—+a—press;
Cameron and Forney 1999). n/aindicates that data are not available. Mean annual takes are based on 1994-98 data
unless noted otherwise.

Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Coverage Mortality Mortality (CV in (CV in parentheses)
Type parentheses)
CA/OR thresher 1994-98 | observer 12-23% 0 0,0,0,0,0 0
shark/swor dfish drift 199195 data 10-18%
gillnet fishery
CA angel shark/halibut and 1991 observer 9.8% 42 601 (0.23)
other specieslarge mesh 1992 data 12.5% 90 1,204 (0.47) nla
(>3.5") set gillnet fishery 1993 15.4% 71 475 (0.13)
1994 7.7% 23 227 (0.33) 228(0.18) >
1995 extrapo- 0.0% - 228(0.13) *
1996 lated 0.0% - 296 (0.08) 2
1997 estimate 0.0% - 349 (0.08):
1998 0.0% - 392 (0.10):
CA, OR, and WA salmon 1990-92 | loghook Avg. Annual
troll fishery data - take =7.33 n/a
CA herring purse seine 1990-92 | logbook Avg. Annua
fishery data - take =0 n/a
CA anchovy, mackerel, and | 1990-92 | logbook Avg. Annual
tuna purse seine fishery data - take = 0.67 n/a
WA, OR, CA groundfish 1991-95 | observer 54-73% 0 0,0,0,0,0 0
trawl data
CA squid purse seine 1990-92 | logbook Avg. Annua
fishery data - take =0 n/a
(unknown net and hook 1995-98 | stranding 17 4
fisheries) data 6 ]
Total annual takes n/a
>234-(0-18)

* Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take
Reduction Plan wasimplemented in 1997.

Fishery Information
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A summary of known fishery mortality and injury for this stock of harbor sealsis given in Table 1. More
detailed information on these fisheries is provided in Appendix 1. Because the vast majority of harbor seal mortality
in California fisheries occurs in the set gillnet fishery, because that fishery has undergone dramatic reductions and
redistributions of effort, and because that fishery has not been observed since 1994, averaqe annual mortalltv cannot
be accuratelv estimated for the recent vears (1995 98) afd ] S arrattea

Rough estimatesfor 1995-1998 have been made by extrapolation of prior kill rates using recent effort esti mates(TabIe

1). Preliminary gillnet observations from April to September 1999 included 47 harbor seals in 24.6% of the sets for
a rouqh extrapolated estlmate o_f & mortalltlesmttls half- yea Qel‘IOd *he—a\m

a from Stranding
data egorte to theCal |forn|aMar|neMammaI Srandlng Networkln 1995- 98 include harbor seal deaths and injuries

caused by hook-and-line fisheries (17 deaths, 4 injuries) and gillnet fisheries (1 death, 2 injuries). tndicate-that6

Other Mor tality

The California Marine Mammal Stranding database maintained by the National Marine Fisheries Service,
Southwest Region, contains the following-9-records of hum an-related harbor seal mortalities and injuriesin 1995-98:
(1) boat collision (10 mortalities, 2 injuries) tFmetrtaHty), (2) entrainment in power plants (20 5-mortalities), and (3)
shootings (9 3-mortalities).

STATUS OF STOCK
A review of harbor seal dynamics through 1991 conduded that their gatus relative to OSP could not be
determined with certainty (Hanan 1996). They are not listed as"endangered" or "threatened" under the Endangered
Species Act nor as "depleted" under the MM PA. Beeadse-thel—totalannual—mertaHiy—rate{(234Fishery-related
moertaktiesphus9-from-othersedreesy Total fishing mortality cannot be accurately estimate for recent years, but
extrapolaionsfrom past years and preliminary data for 1999 indicate that fishing mortality is less than the calculated
PBR for this stock (1,678), and thus they would not be considered a "strategic" stock under the MMPA. The average
rate of incidental fishery mortality for thisstock islikely to be everthetast2years(228-antmatsperyear) tsgreater than
10% of the calculated PBR; therefore, fishery mortality cannot be considered insignificant and approaching zero
mortality and seriousinjury rate. The population appears to be growing and the fishery mortality is declining. There
are no known habitat issues that are of particular concern for this stock. All west-coast harbor seals that were tested
for morbilliviruseswere found to be seronegative, indicating that this disease is not endemic in the populationand that
this populationis extremely susceptible to an epidemic of this disease (Ham-Lammé et al. 1999).
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HARBOR SEAL (Phoca vitulinarichardsi):
Oregon & Washington Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Harbor sealsinhabit coastal and estuarinewatersoff Baja
California, north along the western coags of the continental U. S, %

British Columbia, and Southeast Alaska, west through theGulf of
Alaskaand Aleutian Islands, and in the Bering Sea north to Cape
Newenham and the Pribilof Islands. They haul out on rocks,
reefs, beaches, and drifting glacial ice, and feed in marine,
estuarine, and occasionally fresh waters. Harbor seals generally
are non-migratory, with local movements associated with such
factors as tides, weather, season, food availability, and
reproduction (Scheffer and Slipp 1944; Fisher 1952; Bigg 1969,
Bigg 1981). Harbor seals do not make extensive pelagic ORAN A
migrations though some long distance movement of tagged Coastal
animals in Alaka (174 km) and along the U. S. west coag (up to stock
550 km) have been recorded (Pitcher and McAlliger 1981,Brown
and Mate 1983, Herder 1986). Harbor seals have also displayed
strongfidelity for haul outsites (Pitcher and Calkins 1979, Pitcher
and McAllister 1981).

For management purposes, differencesin mean pupping
date (Temte 1986), movement patterns (Jeffries 1985, Brown
1988), pollutant loads (Calambokidis et al. 1985) and fishery
interactions have led to the recognition of 3 separate harbor seal
stocksalong thewest coast of thecontinental U.S. (Boveng 1988): | - - HET JS

1) inland waters of Washington gate (including theHood Canal, Chstas
Puget Sound, and Strait of Juan de Fuca outto Cape Flattery), 2)
outer coast of Oregon and Washington, and 3) California(seeFig. Figure 1. Approximate digribution of harbor

1). Recent genetic analyses provide additional support for this SealsintheU.S. Pacific Northwest (shaded area).

stock structure (Huber et al. 1994, Burg 1996, Lamont et al. Stock boundaries separating the three stocks are

1996). Samples from W ashington, Oregon, and California Shown.

demonstrate a high level of genetic diversity and indicate that the

harbor seal s of inland Washington possess unique haplotypesnot found in seal s from the coastsof Washington, Oregon,
and California (Lamont et al. 1996). Thisreportconsidersonly the Oregon andWashington Coaststock. Three harbor
seal stocks are also recognized in the inland and coastal waters of Alaska, including the Southeast Alaska, Gulf of
Alaska, and Bering Sea stocks. The three Alaska harbor seal gocks arereported sparately in the Stock Assessment
Reports for the Alaska Region.

POPULATION SIZE

Aerial surveys of harbor seals in Oregon and Washington were conducted by personnel from the National
Marine Mammal Laboratory (NMML) and the Oregon and Washington Departments of Fish and Wildlife (ODF&W
and WD F&W) during the 1997 996 pupping season. Total numbers of hauled-outseal s (including pups) were counted
during these surveys. In1997 996, the mean count of harbor seals occurring along the W ashington coast was 11,864
46,685 (CV=0.028 8-6+%) animals (WD FW, unpubl. data; NMML , unpubl. data Jeffriesetak—399+). In1997 £996, the
mean count of harbor seals occurring along the Oregon coast and in the Columbia River was 5,247 6:42% (CV=0.042)
animals (ODFW, unpubl. data; Brown 1997, Jeffries et al. 1997). Combining these counts reaultsin 17,111 ++366
(CV=0.023 8:6%7#) harbor seds in the Oregon and Washington Coag stock.

Radio-tagging studies conducted at 6 locations (3 Washington inland waters sites and 3 Oregon and
Washington coastal sites) collected information on haulout pattern from 63 harbor sealsin 1991 and 61 harbor sealsin
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1992. Datafrom coastal and inland sitesw ere not significantly different and w ere thus pooled, resulting in a correction
factor of 1.53 (CV=0.065) to account for animalsin the water which are missed during the aerial surveys (Huber 1995).
Using Ytznagthis correction factor resultsin apopul ation estimate of 26,180 26:3#2 (17,111 3+#366x 1.53; CV=0.069
6-66%) for the Oregon and Washington Coast stock of harbor sealsin1997 £996 (WD FW,unpubl. data; NMML , unpubl.
data; ODFW, unpubl. data Jeffrieset-a—1+99¥).

Minimum Populatlon Estlmate

@NadeandAngHserQQ@—NWhMe*pQ&MQ—Hn@s%GW—)—UsmgTheloq normal 20th percentlle of the1997
popul ation estimate {N)-of 26,172 and-its-associated-CV{N)-0f 0067 Ny for this stock is 24,705 247433 harbor seals.

Current Population Trend

Historical levelsof harbor seal abundancein Oregon andWashington are unknown. The population apparently
decreased during the 1940s and 1950s due to bounty hunting. Approximately 17,133 harbor seals were killed in
Washington by bounty hunters between 1943 and 1960 (N ewby 1973). M ore than 3,800 harbor seals were killed in
Oregon between 1925 and 197 2 by a state-hired seal hunter, asw ell as bounty hunter s (Pearson 1968). The population
remained relatively low during the 1960s, but sincethe termination of the harbor seal bounty program and protection
provided by the M arine M ammal Protection Act (M MPA) harbor seal countsfor thisstock have increased from 6,389
in1977to 17,111 +#366-in 1997 $996 (WDFW, unpubl. data; NMML , unpubl. data; ODFW, unpub|. data H—uber:

Between 1983 and 1996, the annud rate of increase for this stock w as 4%, with the peak count of 18,667 seals
occurringin 1992. Since 1991, howev er, this stock has declined 1.6% (t=3.25; p=0.083) annually (Jeffrieset al. 1997),
which may indicate that this population has exceeded equilibrium levels. Analyzing only the Oregon data (average
annual rate of increase was 0.3% from 1988-96) indicates that the Oregon segment of the stock may be approaching
equilibrium (Brown 1997). It is possible that the lower total counts for the population as a whole may have resulted
from changes in haulout behavior. Increased disturbance, reduced food availability necessitating longer foraging
periods, or other unknown reasons may have caused a larger number of seals to be in the water during the surveys
(Jeffries et al. 1997).

CURRENT AND M AXIMUM NET PRODUCTIVITY RATES

From 1978 to 1993, counts of harbor seals throughout W ashington state increased at an annual rate of 7.68%
(Huber 1995). The Oregon and Washington Coast harbor seal stock increased at an annual rate of 7% +3% from 1983-
1992 +97/82; and then at 4% 5-5% from 1983-19964992 (Jeffries et al. 1997 H—Huber—tnpubl—data—S—efries;
unRpubt—data—R—Brown—tunpubl—data). Because the population was not at a very low levd, the observed rates of
increase will underestimate the maximum net productivity (Ryax)—atthetgh—the—11%—rate—may—be-areasenabte
approxtmationfor-thisstock—of-harberseals. Therefore Hewever, until additional data become available, the pinniped

default maximum theoretical net productivity rate (Ryax) of 12% will beemployed for this harbor seal sock (Wade and
Angliss 1997).

POTENTIAL BIOL OGI CAL REMOVAL

populationestimate(24,705) timesone-half thedefault maximum theoretical net growth preduetivity rate for pinnipeds

(%2 of 12%) times-and arecovery factori—RPBR=Nym*-0-5RyxxXxFr—Fherecovery factor (Fr)-forthisgock-is of 1.05
thevatue (for stocksthought to be Wlthln OSPLfWade and Angllss 1997)J resultingina PBR of 1,482 harbor sealsp_

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
FisheriesInformation

With the exception of 1994, NM FS observers monitored the northern W ashington marine set gillnet fishery
during 1993-1998 $996-1+996 (Gearin etal. 1994, 1999; P. Gearin, unpubl. data). For the entirefishery (coastal + inland
waters), observer coverageranged from approximately 478740 to 98% during thoseyears. Fishing effortisconducted
within the range of both stocks of harbor seals (Oregon/W ashington Coast and Inland Washington stocks) occurring
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in Washington State waters. Some of the animal staken in the inland waters portion of the fishery (seestock assessment
report for the Inland Washington stock for details) may have been animals from the coastal stock. Similarly, some of
the animalstaken in the coastal portion of the fishery may have been from the inland sock. For the purposesof this
stock assessment report, theanimalstakenin theinland portion of the fishery are assumed to have belonged to the Inland
Washington stock and the animals taken in the coastal portion of the fishery are assumed to have belonged to the
Oregon/Washington Coast stock. However, asnoted, some movement of animals between Washington’s coastal and
inland watersis likely, although data from tagging studies have not shown movement of harbor sealsbetween the two
locations (Huber 1995). Accordingly, Table 1 includesdata only from that portion of the northern Washington marine
set gillnetfishery occurring within the range of the Oregon and W ashington Coast stock (those waters south and west
of Cape Flattery), where observer coverage was 100% in 1995-1997. No fishing effort occurred in thecoastal portion
of the fishery in 1993 or 1998 and, as noted above, no observer program occurred in 1994. Daa from 1993 to
1998%996-96 are included in the-tTable 1, although the mean estimated annual mortality iscalculated using only the
most recent 5 years for which data are available. The mean estimated mortality for thisfishery is 5 56 (CV=0.52-33)
harbor seals per year from this stock.

The WA/OR/CA groundfish trawl fishery (Pacific whiting component) was monitored for incidental take
during 1994-19981996-96. The only harbor seal mortalityies occurred in 1996 and 1997, a years in which observer
coverage (based on observed tons) was 65 and 66%, respectively. Fhe-observed Both mortalityies occurred during an
unmonitored hauls and thereforewere was not used to estimate mortality for the entirefishery inthose years. Atthoetgh
coveragewas65% However, observers monitored 100% of the vessels during the fishery and —Asaresttt: the reported
mortalityies are +s thought to bethe only harbor seal mortalityiesin that fishery. The mean estimated mortality from
1994 to 1998 £992-96 for monitored hauls in thisfishery is zero 8-2(€¥=%+0} harbor seals per year from this stock, plus
0.4 animals per year from unmonitored haul data.

Table 1. Summary of available information on the incidental mortality and injury of harbor seals (Oregon and
Washington Coast stock) in eitete- commercial and tribal fisheries froem-1996-throtgh-1996-and-calettationof- the-mean
mﬁu-al—meﬁmt-y—ﬁatethat_lgmmkethls QeC|es n/alndlcatesthat data are not avallable AII entanqlements resulted
in the death of the animal. ™ y b prest

estimatesare provided in parentheses, when avallable Mean annual takes are based on 1994- 98 data unless otherwise

noted.

Per cent Observed Estimated Mean
Fishery Datatype Rangeof mortality ¢h annual annual mertatity
name Years observer GHreRYS) mortality ¢h takes(CV in
coverage GRS parentheses)

Northern WA marine set gillnet 96-96 obs data 68-1060% 5+0+fe; 6-10-6+fe; 556
(tribal fishery: coastal waters) 93 no fishery 0_ 0_ (ev=0.52-33)

94 0% n/a n/a

95 100% 3 3

9 100% 9 9

97 100% 13 13

98 no fishery 0 o
WA/OR/CA groundfish trawl 96-96 obs data 447204 6-6:-0-5 6-6:-0-5 062
(Pacific whiting component) 94 53.8% 0 0 v=106)

95 56.2% 0 0

96 65.2% 10 20

97 65.7% 0 0

98 77.3% 0_ 0_

96 unmonitored 1 0.4 (n/a)

o7 hauls T

[
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Per cent Observed Estimated Mean
Fishery Datatype Rangeof mortality ¢h annual annual mertatity
name Years observer GHreRYS) mortality ¢h takes(CVin
coverage GHreRYS) parentheses)
WA Grays Harbor salmon drift 91-93 obs data 4-5% 011 0, 10, 10 6.7
gillnet (ev=0.50)
WA Willapa Bay drift gillnet 91-93 obs data 1-3% 0,0,0 0,0,0 0
Observerprogram-total 25
{ev=:3y)
Reported
mortalities
WA Willapa Bay drift gillnet 96-96 self n/a 0,0,6,8, n/a 3.5 (n/a)
90-98 reports n/a, nla, nla__ seetext
a. n/a
WA/OR salmon net pens 96-96 self reports n/a 8;2-6-6; n/a —05
94-98 n/a, nla, nla__ 0
a. n/a
Minimum total annual takes 15.6 (0.36)
rertatty 165
{ev=:34

The Washington and Oregon Lower Columbia River drift gillnet fishery was monitored during 1991-93
(Brown and Jeffries 1993, Matteson et al. 1993c, Matteson and Langton 1994a)—1+994, and observedrs+ecoerded-9
harbor seal mortalities, incidental tothefishery, Fequ-t-fﬁg-rﬁ-aﬁwere extrapolaed to estimated total harbor seal mortalltv

seal-s-peihyeaﬁ However fishing efforthas been dramatically reduced since the 1991-92 fi shlng seasons—Fers{-aﬁee
(e.q., during 1994 the fishery was open for only 3 daysand in 1995 there was no flsherylﬂ few if any, mortaJ ities
occurin the currentf ishery. i y , : 5

The Washington Grays H arbor salmon drift gillnet fishery was also monitored from 1991-93 (Herczeg et al.
1992a; Matteson and M olinaar 1992; Matteson et al. 1993a; Matteson and Langton 1994b, Matteser—andtangton
1994c). During the 3-year period, 98, 307 and 241 sets were monitored, representing appr oximately 4-5% observer
coverage in each yea. No mortditieswere recorded in 1991. In 1992 observers recorded 1 harbor seal mortality
incidental to the fishery, resulting in an extrapolated estimated total kill of 10 seals (CV=1.0). In 1993 observers
recorded 1 harbor seal mortality incidental to the fishery, though a total kill was not extrapolated. Similar observer
coveragein 1992 and 1993 (4.2% and 4.4%, respectively) suggeststhat 10 isalso areasonable estimate of the total kill
in 1993. Thus, the mean estimated mortality f or thisfishery from 1991-93is6.7 (CV =0.50) harbor sealsper year (Table
1). No observer data are available for this fishery after 1993.

Combiningtheesti maesfromthenorther n Washington marineset gillnet (55-6), WA/OR/CA groundfishtrawl
(0 from monitored hauls + 0.4 from unmonitored haul data 6-2), and Washington Grays Harbor salmon drift gilInet(6.7)
fisheries results in an estimated mean mortality rate in observed fisheries of 12.1 425 harbor seals per year from this
stock.

The Washington Willapa Bay driftgillnetfishery wasalso monitored at low levels of observer coverage from
1991-93 (Herczeg et al. 1992a, 1992b; Matteson and Molinaar 1992; Matteson et al. 1993b; Matteson and Langton
1994c, Matteseranei-angten 1994d). Inthosey ears, 752, 576, and 452 setsw ere obser ved representing approximately
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2.5%, 1.4% and 3.1% observer coverage, respectively. No harbor seal mortalities were reported by observers.
However, because mortalities were self-reported by fishersin 1992 and 1993, the low level of observer coverage failed
to document harbor seal mortalities which had apparently occurred. Dueto thelow level of observer coveragef or this
fishery, the self-reported fishery mortalitieshave beenincludedin Table 1 and represent a minimum mortality estimate
resulting from that fishery (3.5 harbor seals per year).

An additional sourceof information on the number of harbor sealskilled or injured incidental to commercial
fishery operations is the self-reported fisheriesinformation required of vessel operators by the MM PA. During the
period between -}999 1994 and 1998 &.—996 there were no fisher self- reports of w harbor seal mortathres f-rem—t-we

fHishinggear- However, becauselogbo ok records (fisher self-reportsrequired during 1990-94) aremost I|ker negatively
biased (Credle et al. 1994), these are considered to be minimum estimates. Self-reported fisheries data areincomplete
notavatapte for 1994, not available for and 1995, and considered unreliable after 1995 for-1+996 (see Appendix 4 of
Hill and D eMaster, 1998 Hpress).

Other Mor tality

Strandingsof harbor sealsresultingfrom collisionswith boats, from gunshot injuries, or entangleement in line
unrelated to fisheries are another source of mortality data. During the 5-year period from 992 1994 to 1998, £996-the
onty human-related mortalitiesor seriousinjuriesharbor-seat-strendings-of-animatsfrom-this-soeek occurred in $993
Santmatsyantg 1994 (4 antmats), 1997 (2) and 1998 (2), resulting in an estimated annual mortality of 1.6 harbor seals
(rounded to 2) from this stock during 1994 to 1998 $992-96. This estimate is considered a minimum because not all
stranded animals are found, reported, or examined for cause of death (via necropsy by trained personnel).

Subsistence Harvests by Northwest Treaty Indian Tribes

Several Northwest I ndian tribeshave devel oped, or arein the process of devel oping, regulationsfor ceremonial
and subsistence harvests of harbor sealsand for theincidentd take of marine mammalsduringtribal fisheries Thetribes
have agreed to cooperate with NMFS in gathering and submitting data on takes of marine mammals.

STATUS OF STOCK

Harbor seals are not considered as “depleted” under the MMPA or liged as “threatened “ or “endangered”
under the Endangered SpeciesAct. Based on currently available data, the |evel of human-caused mortdity and serious
injury (16 +# + 2=18 49) does notexceed the PBR (1,482 +-484). Therefore, the Oregon and Washington Coast stock
of harbor sealsisnot classified asastrategic stock. The minimum total fishery mortality and seriousinjury for this stock
(16 %#; based on observer data (12 #3) and self-reported fisheriesinformation (4) w here ob server datawerenot available
or failed to detect harbor seal mortality) is also less than 10% of the calculated PBR (148) and, therefore, can be
considered to be insignificant and approaching zero mortality and seriousinjury rate. T he stock size increased until
1992, but has declined in recent years. Evidence indicates the Oregon component of this gock is likely within its
Optimum Sustainable Population (OSP) (Jeffries etal. 1997), although quantitative analysesin support of thishave not
yet been completed.
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HARBOR SEAL (Phoca vitulina richardsi):
I nland Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor sealsinhabit coastal and estuarinewatersoff Baja

California, north alongthe western coasts of the continental U. S., %

British Columbia, and Southeast Alask a, west through the Gulf of
Alaskaand Aleutian Islands, and in the Bering Sea north to Cape
Newenham and the Pribilof Islands. They haul out on rocks,
reefs, beaches, and drifting glacial ice, and feed in marine,
estuarine, and occasionally fresh waters. Harbor seals generally
are non-migratory, with local movements associated with such
factors as tides, weather, season, food availaility, and
reproduction (Scheffer and Slipp 1944; Fisher 1952; Bigg 1969,
Bigg 1981). Harbor sals do not make extensive pelagic

migrations though some long distance movement of tagged EEETE’T
animals in Alaska (174 km) and along the U.S. west coast (up to stock
550 km) have beenrecorded (Pitcherand McAllister 1981,Brown
and Mate 1983, Herder 1986). Harbor seals have al < displayed
strongfidelity for haul out sites (Pitcher and Calkins 1979, Pitcher
and McAllister 1981).

For management purp oses, differences in mean pupping
date (Temte 1986), movement patterns (Jeffries 1985, Brown
1988), pollutant loads (Calambokidis et al. 1985) and fishery
interactions have led to the recognition of 3 separate harbor seal
stocks along the west coast of the continental U.S. Boveng | ... ... L
1988): 1) inland waters of Washington state (including the Hood CA stod 15
Canal, Puget Sound, and Strait of Juan de Fuca out to Cape
Flattery), 2) outer coast of Oregon and Washington, and 3) Figure 1. Approximate digribution of harbor
California (see Fig. 1). Recent genetic analyses provide sealsintheU.S. Pacific Northwest (shaded area).
additional support for thisstock structure (Huber etal. 1994,Burg  Stock boundaries separating the three stocks are
1996, L amont et al. 1996). Samples from Washington, Oregon, shown.
and California demonstrate a high level of genetic diversity and
indicate that the harbor seal s ofinland Washington possess unique
haplotypes not found in seal s from the coasts of Washington, Oregon, and California(Lamont et al. 1996). Thisreport
considers only the Inland W ashington stock. T hree harbor seal stocks are also recognized in the inland and coastal
waters of Alaska, including the Southeast Alaska, Gulf of Alaska, and Bering Sea stocks The three Alaska harbor seal
stocks are reported sparately in the Stock Assessment Reports for the Alaska Region.

POPULATION SIZE

Acerial surveys of harbor sealsin Washington were conducted during the pupping season in 1997 $996, during
which time the total number of hauled-outseals (including pups) were counted. In 1997 $996 the mean count of harbor
seals occurring in Washington’sinland waters was 10,494 #4435 (CV=0.017 8-6466) animals (WDFW, unpubl. data;
NMML, unpubl. data Jeffries-et-ak—1997).

Radio-tagging studies conducted a 6 locations (3 Washington inland waters sites and 3 Oregon and
Washington coastal sites) collected information on haulout patterns from 63 harbor sealsin 1991 and 61 harbor seals
in 1992. Data from coastal and inland sites were not significantly different and were thus pooled, resulting in a
correction factor of 1.53 (CV=0.065) to account for animals in the water which are missed during the aerial surveys
(Huber 1995). Using YtHzhg this comrectionfactor resultsin a population estimate of 16,056 +#636 (10,494 +3335
x 1.53; CV =0.067) for the Inland W ashington stock of harbor seals (WD FW, unpubl. data; NMML, unpubl. data).
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Minimum Populatlon Estlmate

@Nadeand#qghss;ggn—Nwm—N%expe&gﬂ—Em%G#Nﬂ%—)—UsmgThe qu normal 20th percentlle of the1997
popul ation estimate (N)-of17,036-and-ts-associated-CVN)-6f0:067 Ny for this stock is 15,174 46;364 harbor seals.

Current Population Trend

Historical levelsof harbor sed abundance in Washington are unknown. The population apparently decreased
during the 1940s and 1950sdue to bounty hunting. Approximately 17,133 harbor seals were killed in Washington by
bounty hunters between 1943 and 1960 (Newby 1973). The population remained relatively low during the 1970s, but
since the termination of the harbor seal bounty program in 1960 and protection provided by the Marine Mammal
Protection Act (MMPA), harbor seal numbers in W ashington have increased (Jeffries 1985).

Between 1983 and 1996, the annud rate of increase for this stock was6%. Since 1991, this stock hasincreased
10% (t=5.28; p=0.034) annually, with the peak count occurringin 1996. The higher rate of increasein recent years may
be due to emigration of harbor seals from the Canadian waters of the Strat of Georgiato the San Juan Islands (Jeffries
et al. 1997).

CURRENT AND M AXIMUM NET PRODUCTIVITY RATES

From 1983 to 1996, counts of harbor sealsin Washington state haveincreased at an annual rateof 10% (Jeffries
et al. 1997). Because the population was not at a very low level, the observed rate of increase will underestimate the
maximum net productivity (Ryax). Therefore, until additiond data become available, the pinniped default maximum
theoretical net productivity rate (Ryax) of 12% will be employed for thisharbor seal stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

populationsize (15,174) times one-half the default maximum theoretical net growth preduetivity ratefor pinnipeds (%2
of 12%) timesrend arecovery factor—PBR=Ny*%0-5Ryxx ¢ Fr—Fherecovery-factor (Fr)-forthisstock-is of 1.0-the
aPBR of 910

vatae (for stocksof unknown statusthat are |ncreasmg insi ze;fWade and Angliss 1997)J resulting i
harbor seals per year. i

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
FisheriesInformation

With the exception of 1994, NMFS observers monitored the northern Washington marine set gillnet fishery
during 1993-1998 $996-1996 (Gearin etal. 1994, 1999; P. Gearin, unpubl. data). For the entire fishery (coastal + inland
waters), observer coverageranged from approximately 478740 to 98% during thoseyears. Fishing effortisconducted
within the range of both stocks of harbor seals (Oregon/Washington Coast and Inland Washington stocks) occurring
in Washington State waters. Some of the animals taken in the inland waters portion of the fishery may have been
animals from the coastal gock. Similarly, some of the animals taken in the coastal portion of the fishery (see stock
assessment report for the Oregon and Washington Coast stock for detals) may have been from theinland stock. For
the purposes of this stock assesament report, the animalstaken in the inland portion of the fishery are assumed to have
belonged to the I nland Washington stock and the animal s taken in the coastal portion of the fishery are assumed to have
belonged to the Oregon and Washington Coast stock. However, as noted, some movement of animals between
Washington's coastal and inland waters is likely, dthough datafrom tagging sudies have not shown movement of
harbor seals betweenthe two locaions (Huber 1995). Accordingly, Tablel includesdata only from that portion of the
northern Washington marineset gillnet fishery occurring within the range of the Inland Washington stock (those waters
east of Cape Flattery), where observer coverageranged from 6 to0 80%. Daafrom 1993-1998 $996-96 areincluded in

Table 1, although the mean estimated annud mortality is calcul ated using themost recent 5 yearsof availabledata As
noted above, there was no observer program in 1994, and—+tlittle effort occurred inthe |nland portion of thefishery in
1995 1997 and 1998. eb 4 i

4996. The mean estimated mortajlty for thlsflshery is4 92 (CV=1.0 843) harbor seds per yea from thlsstock.
In 1993 asapilot for future observer programs, N MFS in conjunction with the Washington Department of Fish
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and Wildlife (WDF& W) monitored all non-treaty components of the Washington Puget Sound Region salmon gillnet
fishery (Pierce et al. 1994). Observer coverage was 1.3% overall, ranging from 0.9% to 7.3% for the various
components of thefishery. Two harbor seal mortalities were reported (Table 1). Pierceet al. (1994) cautioned against
extrapol aing these mortdities to theentire Puget Sound fishery due to the low observer coverage and potential biases
inherentinthedata. Thearea7/7A sock eyelandingsrepresented the mgjority of the non-treaty salmonlandingsin 1993,
approximately 67%. Results of this pilot study were used to design the 1994 observer programs discussed below.

Table 1. Summary of available information on theincidental mortallty and inj ury of harbor seals (Inland Washlngton
stock) in etete commercial and tribal fisheries i 3 ahy
rate that might takethls species; n/aindicatesthat data are not avallable All entanqlements resulted the death of the
animal. 6-1996-(or-thetmos € hen

provided in parentheses when avallable Mean annual takes are based on 1994-98 data unless noted otherwise.

Per cent Observed Estimated Mean
Fishery Data Rangeef annual mortality ¢r annual takes(CV in
name Years type obser ver mortal|tyé|-ﬁ GRS parentheses)
coverage GHreRHS:) rortahty
Northern WA marine set gillnet 90-96 | obsdata 6-74% 4-8-16; 10-33-43; 4092
(tribal fishery: inland waters) 93 61% 12 20 (ev=1.043)
94 0% n/a n/a
95 24% 0 0
% 6% 0 0
o 80% o o
% 40% 0 0
WA Puget Sound Region salmon - - - - - -
set/drift gillnet (observer
programs listed below covered
segments of this fishery):
Puget Sound non-treaty salmon 93 obs data 1.3% 2 n/a see text
gillnet (all areas and species)
Puget Sound non-treaty chum 94 obs data 11% 1 10 10 (n/a)
salmon gillnet (areas 10/11 and {SNHs—nfa)
12/12B)
Puget Sound treaty chum 94 obs data 2.2% 0 0 0
salmon gillnet (aeasl2, 12B,
and 12C)
Puget Sound treaty chum and 94 obs data 7.5% 0 0 0
sockeye salmon gillnet (areas
4B, 5, and 6C)
Puget Sound treaty and non- 94 obs data 7% 1 15 15
treaty sockeye salmon gill net (e¥=1.0)
(areas 7 and 7A)
Observer-prograr-total 342
{SNHsnfa)
Reported
mortalities
WA Puget Sound Region salmon 96-96 self n/a 13432216, n/a see text
set/drift gillnet 94-98 reports n/a, n/a, n/a_n/a,
nla
WA salmon net pens 97-98 self nla 10,5 nla 7.5 (n/a
reports
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Per cent Observed Estimated Mean
Fishery Data Rangeef annual mortality ¢r annual takes(CV in
name Years type observer mortality ¢h GHreRYS) parentheses)
coverage GHreRHS:) rrertatity
unknown Puget Sound fishery 96-96 strand n/a 2-6-6-3; n/a 1436 (n/a)
94-98 data 30211
Minimum total annual takes 37.9(0.82) 358
rertatty {ENHs—nfay

In 1994, NMFS in conjunctionwith WDF& W conducted an observer program during the Puget Sound non-
treaty chum salmon gillnet fishery (areas10/11 and 12/12B). A total of 230 sets were observed during 54 boat trips,
representing approximately 11% observer coverage of the 500 fishing boat tripscomprising thetotal effort in this fishery
as estimated from fish ticket landings (Erstad et al. 1996). One harbor seal was taken in the fishery, resulting in an
entanglement rate of 0.02 harbor seals per trip (0.004 harbor sals per set), which extrapolated to approximately 10
mortalitiesfor the entire fishery. The Puget Sound treaty chum salmon gillnet fishery in Hood Canal (areas 12, 12B,
and 12C) and Puget Sound treaty sockeye/chum gillnet fishery in the Strait of Juan de Fuca (areas 4B, 5, and 6C) w ere
also monitored in 1994 (NWIFC 1995). No harbor seal mortalities were reported in the observer programs covering
these treaty salmon gillnet fisheries, where observer coverage was estimated at 2.2% (based on % of total catch
observed) and approximately 7.5% (based on % of observedtrips to total landings), respectively.

Alsoin 1994, NMFSin conjunction withWDF&W and the Tribes monitored the Puget Sound treaty and non-
treaty sockeye salmon gill net fishery (areas7 and 7A). D uring this fishery observers monitored 2,205 sets, representing
approximately 7% of the estimated number of setsin the fishery (Pierce et al. 1996). There was one observed harbor
seal mortality (two others were entangled and released unharmed), resulting in amortality rate of 0.00045 harbor seals
per set, which extrapolated to 15 mortalities (CV=1.0) for the entire fishery. In 1996, Washington Sea Grant Program
conducted a test fishery in the non-treaty sockeye salmon gillnet fishery (area 7) to compare entanglement rates of
seabirdsand marine mammals and catch rates of salmon using three experimental gears and a control (monofilament
mesh net). The experimental nets incorporated highly visible mesh in the upper guarter (50 mesh gear) or upper eighth

during 17 vessel trips, there were two harbor seal mortalities(one other was released alive with no apparent injuries).

Combiningtheestimatesfromthenorther n Washington marineset gillnet (4 9:2), Puget Soundnon-treaty chum
salmon gillnet in areas 10/11 and 12/12B (10), and Puget Sound treaty and non-treaty sockeye salmon gillnet in areas
7 and 7A (15) fisheries resultsin an estimated minimum annual mortality rate in observed fisheries of 29 342 harbor
seals per year from this stock. It should be noted that the 1994 observer programsdid not sampleall segments of the
entire Washington Puget Sound Region salmon set/drift gillnet fishery, and further, the extrapolations of total kill did
not include effort for the unobserved segments of thisfishery. T herefore, 29 34-2 is an underestimate of the harbor seal
mortality duetotheentirefishery. Itisnot possibleto quantify what percentage of the Washington Puget Sound Region
salmon set/drift gillnet fishery was actually observed in 1994. However, the areas having the higheg salmon catches
and in which amajority of the vessels operated in 1994 were covered by the 1994 observer programs (J. Scordino, pers.
comm.).

An additional sourceof information on the number of harbor sealskilled or injured incidental to commercial
fishery operations is the self-reported fisheries information required of vessel operators by the MM PA. Fisher self-
reports from 1994-1998 $996-96 for the Washington Puget Sound Region salmon set and drift gilInet fishery are shown
in Table 1. Unlike the 1994 observer program data, the self-reported fishery data cover the entire fishery (including
treaty and non-treaty components) and havethus been included in thetable. There were fisher self-reportsof 15 harbor
seal mortalitiesin Washington salmon net pens, 10in 1997 and 5in 1998 (Table 1), resulting in an annual mortality of
7.5 harbor seals of thisstock. However, because logb ook records (fisher self-reports required during 1990-94) are most
likely negatively biased (Credleet al. 1994), these are consid ered to be minimum estim ates. Self-reported fisheries data
are retavaHabte incomplete for 1994, not available for anet 1995, and considered unreliable after 1995 for-3996 (see
Appendix 4 in Hill and D eMaster, 1998 H-press).

Strandingsof harbor seals entangled in fishing gear orwith injuriescaused by interactionswith gear are afinal
source of fishery-related mortality information. Duringtheperiodfrom 996 1994 to 1998, small numbers of fishery-
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related strandings of harbor seals have occurred in most years. Asthe strandings could not be attributed to a particular
fishery,they havebeenincluded in Table 1 asoccurring in an unknown Puget Sound fishery. Fishery-related strandings
during 1994-1998 $992-96 resultin an estimated annual mortality of 1.4 46 harbor sealsfrom thisstock. Thisestimate
is considered a minimum because not all stranded animals are found, reported, or examined for cause of death (via
necropsy by trained personnel)

The minimum estlmated flshery mortallty and seriousinjury for this stock is37.9 (rounde to _)_86 harbor seals per
year, based on observer program data (29 34-2), fisher self-reports (7.5), and stranding data (1.4 +6). However, a

reliable estimate of the total mortality rate incidental to commercial fisheriesis currently unavailable dueto the absence
of observer placements in ssgments of the Washington Puget Sound Region salmon se and drift gillnet fishery.

Other Mor tality

Strandingsof harbor sealsresulting from collisionswith b oats, from gunshot injuries, or entanglegmentinline
unrelated to fisheriesare another source of mortality data. During the 5-year period from £992 1994 to 1998, +996
human-rel ated harbor-seat-strandings-ef-antmatsformthisstock mortalitiesoccurred # each year, with reports of 7%

7,1, antt 8, 7, and 2 animals for those years strandingreportsin-1992-through-1996, respectively. These mortalities
resulted in an estimated annual mortality of 4-8<rethdedto 53 harbor seals from thisstock during 1994-1998 $992-96.

This estimate is considered a minimum because not all stranded animals are found, reported, or cause of death
determined (via necropsy by trained personnel).

Subsistence Harvests by Northwest Treaty Indian Tribes

Several Northwest I ndian tribeshave devel oped, or arein the process of devel oping, regul ations for ceremonial
and subsistenceharvestsof harbor sealsand for theincidental take of marine mammalsduringtribal fisheries. Thetribes
have agreed to cooperate with NMFS in gathering and submitting data on takes of marine mammals.

STATUS OF STOCK

Harbor seals are not consdered to be“depleted” under the MM PA or listed as “threatened “ or “endangered”
under the Endangered Species A ct. Based on currently available data, the level of human-caused mortdity and serious
injury (36 38+5=43 4%) does notexceed the PBR (910 966). Therefore, the Inland Washington stock of harbor seal is
not classified asastrategic stock. At present, the minimum estimated fishery mortality and seriousinjury for this stock
(38 36) isless that 10% of the calculated PBR (91) and, therefore, be is consideredto be insignificantand approaching
zero mortality and seriousinjury rate. Thestock sizehasincreased in recent years, althoug h at thistime it isnot possible
to assess the status of the stock rdativeto its Optimum Sustainable Population (OSP).
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NORTHERN ELEPHANT SEAL (Mirounga angustirostris):
California Breeding Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern elephant sealsbreed and givebirthinCalifornia
(U.S.) and BajaCalifornia(Mexico), primarily onoffshoreislands
(Stewart et al. 1994), from December to March (Stewart and
Huber 1993). Males feed near the eastern A leutian Isands and in
the Gulf of Alaska, and females feed further south, south of 45°N
(Stewart and Huber 1993; Le Boeuf et al. 1993). Adultsreturnto
land between March and August to molt, with males returning N4
later than females. Adults return to their feeding areas again ation \ CALEFORNIA
between their spring/summer molting and their winter breeding
seasons. N

Populations of northern dephant seals in the U.S. and Sestock
Mexico were all originally derived from a few tens or afew | | = =======----
hundreds of individuals surviving in Mexico after being nearly ol m%g%ocx .
hunted to extinction (Stewart et al. 1994). Given the very recent DI N MEXICO
derivation of most rookeries, no genetic differentiaion would be i }
expected. Although movement and genetic exchange continues DELISTE
between rookeries, most elephant seals return to their natal
rookeries when they start breeding (Huber et al. 1991). The PACTFIC
California breeding populaion isnow demographically isolated OCEAN
from the Bgja California population. Nointernational agreements . . . . . . .
exist for the joint management of this species by the U.S. and W oW W' WIS wie o wis wiol
Mexico. The California breeding population is considered hereto
be a separate stock.

WASHINGTON

s
OREGON
UNITED
STATES

Figurel. Stock boundary and major rookery areas
for northern elephant sealsinthe U.S. and Mexico.

POPULATION SIZE

A complete population count of elephant sealsis not possible because all age d assesarenotashoreatthesame
time. Elephant seal population size is typically estimated by counting the number of pups produced and multiplying
by the inverse of the expected ratio of pups to total animals (McCann 1985). Stewart et al. (1994) used M cCann's
multiplier of 4.5 to extrapolatefrom 28,164 pupsto a population estimate of 127,000 elephant seals in the U.S. and
Mexicoin1991. Themultiplier of 4.5 was based on anon-growing population. Boveng (1988) and Barlow et al.(1993)
argue that a multiplier of 3.5 is more appropriate for a rapidly growing population such as the California stock of
elephant seals. Based on the egimated 24,000 pups born in Californiain 1994-96 reeertyears (Fig. 2) and this 3.5
multiplier, the California stock was approximately 84,000 in 1996.

Minimum Population Estimate

Theminimum population sizefor northern elephant seals can be estimated very conservatively as51,625, twice
the observed pup count (to account for the pups and their mothers) plusthe peak number of malesandjuveniles counted
at the Channel Island (Lowry, pers.comm.) and Afio Nuevo (L e Boeuf 1996) sitesin 1996. More sophisticated methods
of estimating minimum population size could be applied if the variance of the multiplier used to estimate population
size were known.

Current Population Trend

Based on trendsin pup counts, northern elephant seal colonies were continuing to grow in Cdiforniathrough
1994 but appear to be stable or slowly decreasing in Mexico (Stewart et al. 1994). The number of pups born appears
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N. Elephant Seal Births in CA
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Figure 2. Estimated number of northern elep hant seal birthsin California 1958-98. Multipleindependent estimates are

presented for the Channel Islands1988-91. Total and central Californiacountsarenot yet availablefor 1998. Estimates
are from Stewart et d. (1994), Lowry et al. (1996), and unpublished data from S. Allen, B. Hatfield, R. Jameson, B. Le
Boeuf, M. Lowry, and W. Sydeman.

to be leveling off in California over the last five twe-years (Fig. 2). Moretimeis required to determine whether the
reduction in growth at the Californiarookeries is temporary (as was observed in 1985) or whether it represents an
approach to carrying capacity.

CURRENT AND MAXIMUM NET H. Elephant Seal Het Production in CA
PRODUCTIVITY RATES

Although growth rates as high as 16% per
year have been documented for elephant seal
rookeriesinthe U.S. from 1959 to 1981 (Cooper and
Stewart 1983), much of this growth was supported
by immigration from M exico. The highest growth
rate measured for thew hole U.S./Mexico population
was 8.3% between 1965 and 1977 (Cooper and
Stewart 1983). A continuous growth rate of 8.3% is
consistent with an increase from approximately 100
animals in 1900 to thecurrent populationsize. The *
"maximum estimated net productivity rate" as 005
defined in the Marine Mammal Protection Act 1975 1980 1952 1984 1986 1938 1990 1992 1994 1936
(MMPA) would therefore be 8.3%. In California, Year
the net productivity rate appears to have declined in
recent years [Figure 3; net production rate was
calculated as the realized rate of population growth
(increase in pup abundance from year i to year i+1,
divided by pup abundancein year i) plusthe harvest

0.15

o1+

005 1

Growth + Harvest Rates

Figure 3. Net production rates for northern elephant seals in
California based on pup births and fishery mortality. Annual
mortality for 1980-1987 is assumed to be 300, the average of
1988-90 values (Perkins et al. 1994).
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rate (fishery mortality in year i divided by population size in year i)].

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(51,625) times one half the observed maximum net growth rate for this stock (1/2 of 8.3%) times a recovery factor of
1.0 (for a gock of unknown staus thatisincreasing, Wade and Angliss 1997) resulting in a PBR of 2,142.

HUMAN-CAUSED M ORTALITY
FisherieslInformation

A summary of known fishery mortality and injury for this stock of northern elephant sealsis given in Table
1. Moredetailed information on these fisheriesis provided in Appendix 1. Because theset gillnetfishery hasundergone
dramatic reductionsand redistributions of effort and because that fishery has not been observed since 1994, average
annual mortality for that fishery cannot be accurately estimated for the recent years (1995-98). Rough estimates for
1995-1998 have been made by extrapolation of prior kill rates using recent effort estimates(Table 1). Preliminary set
gillnet observationsin Monterey Bay from April to September 1999 included 3 elephant seals in 24.6% of the sets for
arough extrapol ated estimate of 12 mortalitiesin thishalf-year period. Stranding data reported to the CaliforniaMarine
Mammal Stranding Network in 1995-98 include elephant seal injuries caused by hook-and-line fisheries (2

Table 1. Summary of available information on the mortality and seriousinjury of norther n elephant seals (Califor nia
breeding stock) in commercial fisheries that might take this species (Julian 1997; Julian and Beeson 1998;+ptess;
Camer on and Forney 1999; Perez, inprep.; NMFS unpubl. data). n/aindicatesinformation is not available. Mean
annual takes are based on 1994-98 data unless noted otherwise.

Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortality (CV in (CVin
parentheses) parentheses)
CA/OR thresher 199% observer 9:8% 13 132{6:25)
shark/swor dfish drift 1992 data 13:6% 15 116624
gillnet fishery 1993 -13:4% +4 1056:26)
1994 17.9% 22 123 (0.23) 33(0.27)
1995 15.6% 14 90 (0.25) 10661
1996 12.4% 4 37(0.55)
1997 22.8% 8 45 (0.33)
1998 20.2% 4 20 (0.44)
CA angel shark/halibut 1991 observer 9.8% 3 30 (0.55)
and other spedeslarge 1992 data 12.5% 7 51 (0.35)
mesh (>3.5") set gillnet 1993 15.4% 11 70 (0.27) na
fishery 1994 7.7% 2 16 (0.66) 31.5(0.26)2
1995 extrapo- 0.0% - 47 (0.29) ?
1996 lated 0.0% - 46(0.23)2
1997 estimate 0.0% - 60(0.24)2
1998 0.0% = 70(0.26)
WA, OR, CA 1991-95 | observer 54-73% 0 0,0,0,0,0 0
groundfish trawl data
WA Willapa Bay drift personal
gillnet fishery (salmon) 1991 communica n/a 2 2 n/a
tion 64
Chehalis River saimon personal
setnet fishery 1993 communica n/a 4 4 nla
tion ES
Total annual takes >33.0(0.27)
45+6-16)

* Only 1997-98 mortality estimates are included in the average because overall pinniped entanglement rates dropped considerably after a Take

Reduction Plan was implemented in 1997.

ZThe CA < The CA set glllnets were not observed after 1994 mortallty was extrapol ated from e‘fort &stl mates and prewws entanglement rates

injuries) and gillnet fisheries (1 injuries). The average estimated annua mortality for northern elephant seals in these
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fisheriesfor the five most recent years of monitoring (1994-98)t¥991=95j is likely to be substantially greater than 33
(the number estimated for the drift gillnet fishery alone) but, based on extrapolationsfrom previous years, isnot likely

to be more than two or three times greater (ie. less than 100). 145 {reteonty-themostrecent2years-areaveraged

Although all of the mortalities in Table 1 occurred in U.S. waters, some may be of seals from M exico's
breeding population that are migrating through U.S. waters. Similar drift gillnet fisheries for swordfish and sharks
exist along the entire Pacific coast of Baja California, M exico and probably take northern elephant seal. Quantitative
data are available only for the Mexican swordfish drift gillnet fishery, which has increased from two vesselsin 1986
to 29 vessels in 1992 (Sosa-Nishizaki et al. 1993). The total number of sets in this fishery in 1992 can be estimated
from data provided by these authors to be approximately 2,700, with an observed rate of marine mammal bycatch

of 0.13 animals per set (10 marine mammalsin 77 observed sets; Sosa-N ishizaki et al. 1993). This overall mortality
rate is similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set), but
species-specific information is not available for the Mexican fisheries. Therearecurrently efforts underway to convert
the M exican swordfish driftnet fishery to alonglinefishery (D. Holts, pers. comm.). The number of set-gillnet vessels
in this part of Mexico is unknown. The take of northern elephant seals in other North Pacific fisheries that have been
monitored appears to be trivial (Barlow et al. 1993, 1994).

Other Mortality
The California Marine Mammal Stranding database maintained by the National Marine Fisheries Service,

Southwest Region, contains thefollowing records of human-rd ated elephant seal mortalities and injuriesin 1995-98:
(1) boat collision (1 injury), (2) automobile collision (5 mortalities), and (3) shootings (3 mortalities). Protective
measures were taken to prevent future automobile collisonsin the vicinity of Piedras Blancas/San Simeon (Hatfield
and Rathbun 1999).

STATUSOF STOCK

A review of elephant seal dynamics through 1991 concluded that their status could not be determined with
certainty, but that they might be within their Optimal Sustainable Population (OSP) range (Barlow et al.1993). They
are not listed as "endangered" or "threatened" under the Endangered Species Act nor as "depleted" under the MM PA.
Because their annual human-caused mortality rate is much less than the cdculated PBR for this stock (2,142), they
would not be considered a"strategic" stock under the MM PA. The average rate of incidental fishery mortality for this
stock over the last 5 years also appears to be (H45-antmatsperyear+s | ess than 10% of the calculated PBR; therefore,
the total fishery mortality appearsto be insignificant and approaching azero mortality and serious injury rate. The
populationiscontinuing to grow and fishery mortality isrelatively constant. There are no known habitat issues that are
of particular concern for this stock.
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GUADALUPE FUR SEAL (Arctocephalus townsendi)

STOCK DEFINITION AND GEOGRAPHIC RANGE
Commercial sealingduring the19th century reduced the
once abundant Guadalupe fur seal to near extinction in 1894
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POPULATION SIZE

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

Minimum Population Size Estimate

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

Current Population Trend
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Counts of Guadalupe fur seals have been
made sporadically since 1954. Records of
Guadalupe fur seal counts through 1984 were
compiled by Seagars (1984), Fleischer (1987), and GUﬂDﬂgUl:’lE Fll'JIR .;SEAAL COUNTS
Gallo (1994). The count for 1988 wastaken from Hadalupe Island, WMexico
Torres et al. (1990). A few of these counts were 7000

made during the breeding season, but the majority 6000
were made at other times of the year (Figure 1).
Also, the counts that are documented in the mﬁ':":":'
literature generally provide only the total of all qugn
Guadalupefur seals counted (i.e., the countsare not =
= 13000
separated by age/sex dass). The counts that were O
made during the breeding season, when the 2000
maximum number of animals are present at the 1000
rookery, were used to examine population growth
(Gallo 1994) The natural Iogarithm of the counts o 0 S5 G0 EB5 TO 75 980 85 GO0 495
was regressed against year to calculate the growth TYEAR
rate of the population. These data indicate that the A& Movbreedng zeason @  Bredhgseason —— Pop.growd cine

population of Guadalupe fur seals is increasing -
exponentialy at an average annual growth rate of Figure 2. Counts of Guadalupe fur seals a Guadalupe Idand,

13.7% (Gallo 1994; Figure 2) Mexico, and the estimated popul ation growth curve derived from
‘ counts made during the breeding season.

CURRENT AND MAXIMUM NET
PRODUCTIVITY RATES

The maximum net productivity rate can be assumed to be equal to the annual growth rate observed over the
last 30 years (13.7%) because the population was at a very low levd and should have been growing at nearly its
maximum rate.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) for this stock is calculated asthe minimum population size (3,028)
times one half the default maximum net growth rate for pinnipeds (¥ of 12%) times a recovery factor of 0.5 (for a
threatened species, Wade and Angliss 1997), resultingin aPBR of 104 Guadalupe fur seals per year. Thevast majority
of thisPBR would apply towardsincidental mortality in Mexico.

ANNUAEHUMAN-CAUSED MORTALITY AND SERIOUSINJURY-RATE
Hshery-FisheriesInformation

Drift and set gillnet fisheries may cause inddental mortality of Guadalupe fur sealsin Mexico and the United
States. In the United States there have been no reports of mortalities or injuries for Guadalupe fur seds (Barlow et
al.1994, Julian1997, Julianand Beeson 1998, Cameron and Forney 1999-{ennertetat—1994Perkinsetal—1992duHan
eta—1993:1994). No information is available for human-cause mortalities or injuriesin Mexico. However, similar
drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of B agja California, Mexico and may
take animals from the same population . Brif+ara-etgiHretrfrreresmay-cate-Hrerdenta-mortabity-of-Guadalupefo

te-29-vessetsHr1992-(Sesa-NHshizaki-et-al~ Quantitativ e dataare available only for the Mexican swordfish drift gillnet
fisherywhiteh-Hasthereased-from—two-resselsHr-1986-to29-ressels+H1992- (Sosa-Nishizaki et al. 1993). The total
number of setsin this fishery in 1992 can be estimated from data provided by these authorsto be approximately 2,700,
with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed sets;
Sosa-Nishizaki et al. 1993). Thisoverall mortality rate issimilar to that observed in Californiadriftnet fisheriesduring
1990-93 (0.15 marine mammals per set), but species-specific information isnot available for the Mexican fisheries.
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There are currently efforts underway to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts,
pers. comm.). The number of set gillnetsused in Mexico is unknown.

Other mortality

neck, fish hooks and monofilament line, and polyfilament string (Hanni et al. 1997).

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

[\ I I Edimaed |  Meam |
Percent Observer || Observed Mortdlity (CV in Annual Takes

Fishery Name Year(s Data Type Coverage Mortality parentheses) (CV in parentheses
CA driftnet fishery 1994 observer 17.9% 0_ 0_
for sharksand 1995 15.6% 0 0
swordfish 1996 12.4% 0_ 0_ 0

1997 22.8% 0_ 0_

1998 20.2% 0 0
CA st gillnet fishery 1994 observer 7.7% 0 0
for halibut and angel 1995 estimate 0% 0_ 0_ (03
shark 19% 0% 0 o

1997 0% o o

1998 0% 0 o
WA, OR, CA ground 1994 observer 53.8% 0_ 0_
fish trawl fishery (At- | 1995 56.2% 0 o o
sea processing Pacific 1996 65.2% 0_ 0_
whiting fishery only) 1997 65.7% 0_ 0_

1998 77.3% 0 0_
Minimum total annual takes 0_

* Only 1997-98 mortality estimates are included in the average because overall pinniped cetacean entanglement rates dropped considerably after a

Take Reduction Plan wasimplemented in 1997.
&The CA st gillnetswere not observed after 1994; mortality was extrapolated from effort estimates and previousentanglement rates.

STATUS OF STOCK

The state of California lists the Guadalupefur seal as a fully protected mammal in the Fish and Game Code
of California (Chap. 8, sc. 4700, d), and it is listed also as athreatened speciesin the Fish and Game Commission
California Code of Regulations (Title 14, sec. 670.5, b, 6, H). The Endangered SpeciesAct listsit as a threatened
species, which automatically qualifiesthis asa "depleted" and "strategic" gock under theMarine Mammal Protection
Act. There isinsufficient information to determine whether the fishery mortality in Mexico exceeds the PBR for this
stock. The total U.S. fishery mortality and serious injury for thisstock isless than 10% of the calculated PBR and,
therefore, can be considered to be insignificant and approaching zero mortality and serious injury rate. The population
is growing at approximately 13.7% per year.
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NORTHERN FUR SEAL (Callorhinusursinus): San Miguel I1sland Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern fur seals occur from southern California
north to the Bering Sea and west to the Okhotsk Sea and .
Honshu I'sland, Japan (Fig. 1). During the breeding season, -]
approximately 74% of the worldwide population is found
on the Pribilof Islandsin the southern Bering Sea, with the K\
remaining animals spread throughout the North Pacific
Ocean (Lander and Kajimura 1982). Of the sealsinU. S. =
waters outside of the Pribilofs, approximately 1% of thez
population is found on Bogoslof Island in the southern
Bering Sea and San Miguel Island off southern California
(NMFS 1993). Northern fur seals may temporarily haul out
on land at other sites in Alaska, British Columbia, and on
islets along the coast of the continental United States, but -
generally outside of the breeding season (Fiscus 1983).

Due to differing requirements during the annual
reproductive season adult males and females typically
occur ashore at different, though overlapping times. Adult
males usually occur on shore during the 4-month period ™
from May-August, though some may be present until

November (well after giving up their territories). Adult - - P -
females are found ashore for as long as six months (June- Flgurel' ApprOX|matted|str|but| onof northern

November). After their respective times ashore, seals of fUr seals in the eastern North Pacific (shaded
both genders spend the next 7-8 months at sea (Roppel area)_

1984). Adult females and pups from the Pribilof Islands

migrate through the Aleutian Island sinto the North Pacific

Ocean, oftentothe Oregon and Californiaoffshorewaters. Many pups may remain at seafor 22 months before returning
to their rookery of birth. Adult males from the Pribilof Islands generally migrate only asfar south as the Gulf of Alaska
(Kajimura1984). Thereis considerable interchange of individuals between rookeries.

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: (1) Distributional data: geographic distribution is continuous during feeding, geographic
separation during the breeding season, high natal stefidelity (DeLong 1982); (2) Population response data: subgantial
differencesin population dynamics between Pribilofs and San M iguel Island (D eLong 1982, DelLong and Antonelis
1991, NMFS 1993); (3) Phenotypic data: unknown; and (4) Genotypic data: unknown. Based on thisinformation, two
separate stocks of northern fur seal s are recognized within U.S. waters: an Eastern Pacific stock and a San Miguel Island
stock. The Eastern Pacific stock is reported separately in the Stock Assessment Reports for the Alaska Region.

POPULATION SIZE

The population estimate for the San Miguel Island stock of northern fur seals is calculated as the estimated
number of pups at rookeries multiplied by an expansion factor. Based on research conducted on the Eastern Pacific stock
of northern fur seals, alife table analysis was performed to estimate the number of yearlings, 2 year olds, 3 year olds,
and animals at least 4 yearsold (Lander 1981). Theresulting population estimate was equal to the pup count multiplied
by 4.475. The expansion factors are based on a sex and age digribution estimated after the harvest of juvenile males
was terminated. A more appropriate expansion factor for the San Miguel Island stock is 4.0, based on the known
increased immigration of recruitment-age females (D eLong 1982) and mortality and possible emigration of adults
associatedwith the EI Nifio Southern Oscillationevent in 1982-1983 (R. DeL ong, pers. comm.). Fhetostrecent A 1998
pup count eeetrred1997 resulteding in atotal count of 627 pups, a 79.6% decrease from the 1997 count of 3,068
37376 (Melinand DeL onginpress). In 1999, the population began to recover with atotal pup count of 1,084 (S. Melin
unpubl. data NMFSunpubt—eata). Based on the 1999 £997 count and the expansion factor, the mog recent popul ation
estimate of the San Miguel Island stock is 4,336 2,764 (1,084 3;+76x4.0) northern fur seds. Currently, a CV for the
expansion factor is unav ailable.
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Minimum Population Estimate
The survey technique utilized for estimating the abundance of northern fur seal s within the San Miguel Island
stock is a direct count, with no associated CV(N) as sites are surveyed only once. Additional estimates of the overall
population size (i.e., Ngesr) and associated CV are also unavailable. Therefore Ny, for this stock can not be estimated
by calculating the log-normal_20th percentile of the population estimate ustag-Eeguatton-—1t-from-the PBR-Gutdetres
Wate-and-AngHss1997). Rather, N\, is estimated as twice the maximum number of pups born in 1999 $997 (to
account for the pupsand their mothers) plus the maximum number of adult and sub-adult males counted for the 1999
1997 season which results in an N,y of 2,336 6;726 ((3;376 1,084 x2)+168368). This method provides a very
conservative estimate of the northern fur seal population at San Miguel Island.

Current Population Trend

The population of northern fursealsonSan Miguel Islandoriginated fromthe Pribilof |slands population during
the late 1950s or early 1960s (Delong 1982). The colony hasincreased steadily, sinceits discovery in 1968 theearty
1970s, except for severe declines in 1983 and 1998 associated with eurig-the El Nifio Southern Oscillation eventsin

1982-1983 and 1997-98 (DeLong and Antonelis 1991, Melin and DelLong in press). El Nifio events, which occur

eriodically along the California coast, impact population growth of fur seals at SanMiguel |sland and are an important

regulatory _mechanism _for _this
population (DeL ong and Antonelis

1991; Melin and DeLong 1994, in
press; Melin et al. 1996). 3000
Specifically, live pup ﬁ
counts increased about 24% 2300
annually from 1972 through 1982, ﬁ \

an increase due, in part, to
immigration of females from the
Bering Sea and the western North
Pacific Ocean (DeLong 1982) (Fig.
2). The 1982-83 E| Nifio_event
resulted in a 60.3% decline in the !
northern fur seal population at San / V\/ l/
Miguel Island (DeLong and 500 +
Antonelis_1991). It _took _the ‘,//

population 7 yearsto recover from ] T T T O R ST RS S R S
this decline, because adult female O OW TR W B R % O oW W 94 97w

mortality occurred in addition to Year

pup mortality (Melin and Del ong
1994). The 1992-1993 El Nifio Figure2. Northernfurseal live pup countson San Miguel Island, 1972-9%1999.

conditions resulted in reduced pup  Counts from 1996 were incomplete and have not been included in the figure.

production _in 1992, but__the
population recovered in 1993 and
ncreasedln 1994(Mellnetal 1996). 3

Number of pup
5 B
= =
= =

—_
=
—_
=
L —

From July 1997 through M ay 1998, the most severe El Nifio eventin recorded history affected Californiacoastal
waters(Lynnet al. 1998). Fhe |n 1997, total fur seal twe pup production was 3,068 pups, eettof-2,786wasthe highest
recorded reperted-atthe-Sarnvigtret since the colony stice has been monitored tt-was-discovered1968(S—Met
tApubl—datay. However, it appears that Bup to 87% #5% of the pups born in 1997 died before Weanlng and total
Qroductlon in 1998 was only 627 ngs adecline of 79 6% from 1997 (M elin and DeLong in Qress)

deci-rﬁe-m—t-heﬁext—f-emryeaj% Ithoughtotal Qroductlonlncreased to 1,084 in 1999 (S. Melin ungubl data) a slow
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recovery from the 1998 decline is anticipated if adult female mortality occurred in addition to the high pup mortality in
1997 and 1998 (Melin and DelLong in press).

CURRENT AND M AXIMUM NET PRODUCTIVITY RATES

The northern fur seal populationin the Pribilof Islands increased steadily during 1912-24 after the commercial
harvest no longerincludedpregnantfemales Duringthis period, therate of po pulation growth was approximately 8.6%
(SE=1.47) per year (A. Y ork, unpubl. data), the maximum recorded for this species. This growth rate is similar and
slightly higher than the 8.12% rate of increase (approximate SE=1.29) estimated by Gerrodette et al. (1985). Giventhe
extremely low density of the population in the early 1900s, the 8.6% rate of increase is considered areliable estimate
of Ryax-

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock iscal cul ated defired as the proguetof-the minimum
population estimate (2,336) timesone-half the observed maxi mum theeretieat net growth preduetivity rate (Y2 of 8.6%)
times—antd- a recovery factor—PBR=Nym¢0-5RyaxFr—Fherecovery-factor{Fp)-for-thisstoekis of 1.0-thevatue
(for stocks of unknown status that are |ncreasmg in 9ze -(Wade and Angl|551997) result ng in a PBR of 100 Sa
Mrguel Island northern fur seals per year. —F e : Rotthe S

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
FisheriesInformation

Northern fur seals taken during the winter/spring along the west coast of the continental U. S. could be from
the Pribilofs and thus belong to the Eastern Pacific stock. However, it is the intention of NMFS to consider any takes
of northemn fur seals by commercial fisheries in waters off Califoria, Oregon and Washington asbeing from the San
Miguel Island stock. Information concerningthethree observed fisheriesthat may haveinter acted with northern fur seals
are listed in Table 1. There were no reported mortalities of northern fur seals in any observed fishery along the west

coast of the continental U.S. during the period from 1994-1998 (Table 1;Julian1997, Julianand Beeson 1998, Cameron
and Forney 1999) £996-96. Overall entanglement ratesin the California/Oregon thresher shark/swordfish drift gillnet
fishery dropped considerably after the 1997 implementation of a Take Reduction Plan, which included skipper education
workshops and required the use of pingers and minimum 6-fathom extenders (Barlow and Cameron 1999). Because

of the changes in this fishery after implementaion of the Take Reduction Plan, mean annual takesin Table 1 are based
only on 1997-98 data. Fishing effort in the California angel shark/halibut set gillnet fishery was substantially reduced

asaresult of aCalifornia voter proposition banning gillnet fishingin certain areas (Julian 1997, Julian and Beeson 1998).
For thisfishery, therewere no observed setsafter 1994. The estimated mean mortality rate in observed fisheriesis zero
northern fur seals per year from this stock.

An additional source of information on the number of northern fur seals killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 998 1994 and 1998 4996, there were no fisher self-reports from—2-fisherres{Fabte-1)

fepﬁﬁedmﬂ-rt-res of northern fur seals mortalities from any fisheries operatlng within the range of this stock. —'Fhe

at- Self reportedflsherles dataare ncomQIet
ﬁet-avaﬁ-abi-efor 1994 not avdlabl eforaﬁd 1995 and considered unreliable after 1995for-1996 (see Appendix 4 of Hill
and DeMaster 1998).
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Table 1. Summary of availableinformation on theincidental mortallty andinj ury of northernfursea]s(San Mlguel Island
stock) in duete commercial fisherie: i : v e that

might take this species; n/aindicates that data are not available. Coeff|C| ents of variation for mortallty estimates are

provided in parentheses, when available. Mean annual takes arebased on 1994-98 data unlessnoted otherwise
Per cent Observed Estimated Mean
Fishery Data Rangeof Reported annual annual takes (CVin
name Years type observer mortality tia mortality parentheses)
coverage GHveryrs) GHveryrs) mortatty

CA/OR thresher shark/ aned 96-96 obs data 4-18% 6666 6666 0~
swordfish drift gillnet 94 17.9% 0 0

95 15.6% 0 0

96 12.4% 0 0

97 23.0% 0_ 0_

98 20.0% 0 0
CA angd shark/halibut set 96-94 obs data 5-15%
gillnet 90 5.2% 0 0 0

91 9.8% 0 0

92 12.5% 0 0

93 15.4% 0 0

94 7.7% 0 0
WA/ORJ/CA groundfi sh trawl 96-96 obs data 44720 6666 6666 0
(Pacific whiting component) 94 53.8% 0 0

95 56.2% 0 0

96 65.2% 0 0

97 65.7% 0 0

98 77.3% 0_ 0_
Observerprograrm-tetat ]
CA/OR thresher shark/ and 96-96 self n/a 666 n/a -
swordfish drift gillnet 94-98 reports n/a, nfa, nfa_n/a,

n/a
CA angel shark/halibut set 96-96 salf n/a +646; n/a -
gillnet 94-98 reports n/a, n/a, nfa_n/a
nla
unknown west coast fishery 96-96 strand n/a 2-6-6:6; n/a 0
94-98 data 0,0,0.0,0

Minimum total annual takes Total 0
rRertatty

* Only 1997-98 mortality estimates are included in the average because overall entanglement rates dropped considerably after atake reduction plan
was implemented in 1997.

Strandings of northern fur seals entangled in fishing gear or with injuries caused by interactions with gear are
afinal source of fishery-related mortality information. Durlng 1994-1998 -]:996—96—t-heoﬁ+y—reperted no northern fur
seal strandlngsoccurred rﬁ—]:%e-(—'Fabi-eﬁ 3 d 3

; Flshery related strandlngs during 1994-1998 £992-96 resulted in
an estimated annual mortality of zero animals from this stock. This estimate is considered a minimum because not all
stranded animals are found, reported, or examined for cause of death (via necropsy by trained personnel).

STATUS OF STOCK

The San Miguel Island northern fur seal stockis not considered to be “depleted” under the MMPA or listed as
“threatened” or “ endangered” under the Endangered SpeciesAct. Based on currentlyavailabledata, the estimated annual
level of total human-caused mortality and serious injury (0) does not exceed the PBR (100 270). Therefore, the San
Miguel Island stock of northern fur seal is not classified as a strategic stock. The minimum total fishery mortality and
seriousinjury for this stock (0) isnot known to exceed 10% of thecal culated PBR (10) and, therefore, can be considered
to beinsignificant and approaching zero mortality and seriousinjury rate. The stock sizekasdecreased 79.6% from 1997
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to 1998 and began to recover in 1999. thereasetHnrecentyearsatthough T the poputation status of this sock relative to
its Optimum Sustainable Population (OSP) level is unknown, unlike the Eastern Pacific northern fur seal stock which

isformally listed as depleted under the MMPA.
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HAWAITAN MONK SEAL (Monachus schauinslandi)

STOCK DEFINITION AND GEOGRAPHIC RANGE

Hawaiian monk seals are distributed throughout the Northwestern Hawaiian I slands (NWHI) in six main
reproductive populations at French Frigate Shoals, Laysan Island, Lisianski Island, Pearl and Hermes Reef, Midway
Atoll, and Kure Atoll. Small populations at Necker Island and Nihoa Island are maintained by immigration, and afew
seals are distributed throughout the main Hawaiian Islands. Studies of Hawaiian monk seals have focused on their
abundance and behavior on land during the rep roductiv e season (spring and summer). Expanded research isunderway,
but currently the pelagic distribution and behavior of monk seals cannot be fully characterized.

In the last two centuries, the gpecies has experienced two major declines which, presumably, hav e severely
reduced its genetic variation. Thetendency for genetic drift may have been (and continue to be) relatively large, due
to the small size of different island/atoll populations. However, 10-15% of these seals migrate among the popul ations
(Johnson and Kridler 1983; National M arine Fisheries Service [NMFS] unpubl. data) and, to some degree, this
movement should counter the development of separae genetic stocks. Genetic variation anong the different island
populationsis low (Kretzmann et al., 1997).

Demographically, the different idand populations have exhibited considerable independence. For example,
abundance at French Frigate Shoals grew rapidly during the 1950s to the 1980s, while other populations declined
rapidly. However, variaion in past population trends may be partially explained by changes in the level of human
disturbance (Gerrod ette and Gilmartin 1990). Current demographic variability among the island populations probably
reflects a combinationof different recenthistories and varying environmental conditions. While research and recov ery
activities focus on the problems of single island/atoll populations, the species is managed asa singlestock.

POPULATION SIZE

Abundance of the main reproductive populationsis best estimated using the number of sealsidentified at each
site. Individual seals are identified by applied flipper-tags and bleach-marks, and natural features such as scars and
distinctive pelage patterns. Flipper-tagging of weaned pups began in the early 1980s, and themajority of the sealsin
the main reproductive populations can beidentified on the bas s of those tags. In $99+1998, identification efforts were
conducted during tw o- to five-month studies atall main reproductive stes except Midway Atoll, where the study period
was 812 months. A totd of 295 1308 seals (including 246 pups) were observed at the main reproductive popul ations
in 9941998 (NMFS, unpubl. data). Removal analyses in previousyears and sighting probability calculations suggest
that 90% or mor e of the seals were identified at each site (i.e., any negative bias should be less than 10%).

Monk seals also occur at Necker and Nihoalslands, whererepeated countsin asngleyear were lastconducted
in 1993. Single countsin subsequent y ears do not indicate abundan ce at those siteshas changed appreciably. The 1993
studieswere not of sufficient durationtoidentify all individuals, so local abundanceisbestestimated by correcting mean
beach counts and assuming that abundance at these sites has not changed. In 1993, mean (+SD) counts (excluding pups)
were 22 (+5.2) at Necker Island and 18 (+£7.3) at Nihoa Island (Ragen and Finn 1996). T he observed relationship
between mean counts and total abundance at the reproductive sites indicatesthat the total abundance can be estimated
by multiplying the mean count by a correction factor (+SE) of 2.89 (+0.06, NM FS unpubl. data). Resulting estimates
(plus the number of pups bornin 1993) are 65 (x15.1) at Necker Island and 56 (+21.1) at Nihoa Island.

Finally, a small number of seas are distributed throughout the main Hawaiian Islands. These include an
unknown number of seals, which naturally occur in the main Hawaiian Islands. In addition, twenty-one seals were
released around these islandsin 1994. All but two were subsequently resighted near their respective release sites but
their survival to 199#8 isunknown. Sporadic reportsindicate total abundanceon the main Hawaiian Islands(including
sealsreleased in 1994) may be as high as 40 seals.

Minimum Population Size

The total number of sealsidentified at the main reproductive sitesisthe best estimate of minimum population
sizeat thosesites(i.e., #295 1308 seals). Minimum popul ation sizes for Necker and Nihoalsland s (based ontheformula
provided by Wade and Angliss (1997)) are 54 and 41, respectively. If it is(arbitrarily) assumed that the abundance
estimate for seals in the main Hawaiian Islands is say, 40 +10 seals (i.e., a coefficient of variation of 0.25), then an
estimate of the minimum population size in the main Islands is 33 seals. The minimum population size for the entire
stock (species) is the sum of these estimates, or 3423 1436 seals.
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Current Population Trend

Between 1958 and 991998, the total of mean non-pup beach counts at the main reproductive populations
declined by 60%. From 1985 to $99%1998, the rate of decline was ca. 43% yr, although there has been little change
since 1993 (Fig. 1). Further decline is likely, due to extremely high juvenile mortality and an imminent drop in
reproductive recruitment in the largest population (French Frigate Shoals).

CURRENT AND M AXIMUM NET PRODUCTIVITY RATES

Assuming mean beach countsare areliable index of total abundance, thenthe currentnet productivity rate for
this speciesis-8:-84 -0.03 yr! (loglinear regression of beach counts of non-pups, 1985-9%8; R*> = 0.82, P<0.001). This
trendislargely dueto acatastrophic decline at French Frigate Shoal s, where non-pup beach counts decreased by 56 60%
between 1989 and £39+1998. Populations at L aysan and L isianski I slands have not grow n, but hav eremainedrelatively
stable since approximately 1990.

Contrary to trends at the above sites, the
population at Kure Atoll hasgrown at ca. 5% yr?

since 1983 (loglinear regression of beach counts,
1983-978; R?= 8-750.79, P<0.001), duelargely to 00 1
decreased human disturbance and introduced 2
females. The population at Pearl and Hermes Reef nj_ 550 b
has grown at approximately 7% yr since 197583 5 | = [ |
(loglinear regressionof beach counts, 1975-19978; .,Z_ 500 1 L2
R?=6:9%0.81, P<0.001). Thelatter annual growth gdﬁﬂ h:
rate is the best indicator of the maximum net E ™ m
productivity rate (R for this species. Finally, = =
the small population at Midway Atoll is showing § 00 - \b-k._.
signs of incipientrecovery. E 340
POTENTIAL BIOLOGICAL REMOVAL 300
The potential biological removal (PBR) 1984 1986 1988 1990 1992 1994 1995 1998 2000
level for this stock is calculated as the minimum Year
population size {35423)-(1,436) times one half the
default maximum net growth rate for this stock (Y2

of 7%) times a recovery factor of 0.1 (for an Figurel. Meanbeach countsof Hawaiian monk seals (non-pups)
endangered species, Wade and Angliss 1997), at the main reproductive rookeries (excluding Midway Atoll),
resulting in a PBR of 5 monk seals per year.  1986-97.

However, the Endangered Species Act takes

precedence in the management of this species and, under the Act, dlowable take is zero.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Human-related mortdity hascaused two major declines of the Hawaiian monk seal. In the 1800s, this species
was decimated by sealers, crews of wrecked vessels, and guano and feather hunters (Dill and Bryan 1912; Wetmore
1925; Clapp and Woodward 1972). Several populationsmay have been driven extinct; for example, no sealswere seen
at Midway Atoll during a 14-month period in 1888-89, and only a single seal was seen during three months of
observations at Laysan Island in 1912-13 (Bailey 1952). A survey in 1958 indicated at least partial recovery of the
speciesin the first half of this century (Rice1960). However, subsequent surveys revealed that all popul ations except
French Frigate Shoals declined severely after the late 1950s (or earlier). This second declinehas not been explained at
Pear| and Hermes Reef, or Lisianskiand Laysan Islands. At Kure Atoll, Midway Atoll, and French FrigateShoals, trends
appear to have been determined by the pattem of human disturbance from military or U.S. Coast Guard activities. Such
disturbance caused pregnant femalesto abandon prime pupping habitat and nursing females to abandon their pups
(Kenyon 1972; Gerrodette and Gilmartin 1990). The result was a deaease in pup survival, which led to poor
reproductive recruitment, low productivity, and population decline.




Fishery Information

Detrimental fishery interactions with monk seals fall into four categories: operations/gear conflict,
entanglement in fisheries debris (most of which likely originae in North Pacific fisheries outside the NWHI), seal
consumption of potentially toxic discards, and competition for prey. Since 1982, a total of sewven nine fishery-related
monk seal deaths have been recorded, includingfett six from entanglement in fisheriesdebris (Henderson 1990; NMFS,
unpubl. data), one from entanglement in the bridle rope of lobger trap (1986; NMFS, unpubl. data), one from
entanglement in an illegdly set gill net off the western shore of Oahu (1994; NMFS, unpubl. data), and one from
ingestion of a recreational fish hook and probable drowning off the island of Kauai (1995; NMFS, unpubl. data). In
addition, £617 other seds have been observed with embedded fish hooks, 23 seals have been observed with wounds
attributedto interactionswith fishing gear, and £54 172 cases of seal sentangledin fishing gear or other debrishave been
observed through 1998. Importantly, the majority of these deaths and injurieshave been observed incidentally during
land-based research or other activities; monk seal/fisheries interactions need to be studied-rroerethoretghty monitored
to assess the rate of fisheries-related injury or mortality for this species.

Four fisheries interact with Hawaiian monk seals The NWHI Iobster fishery began in the late 1970s, and
devel oped rapidly inthe early 19805(PO|0VI na, 1993)

as- The number of vesselsin the fishery increased
from four in1983to 17 in 1985 then deei+ned—t949ﬁr27975ﬂrsraﬁd-9-m—]:99&h+eﬂg-h—]:99¥ranged from 0-12 during
1991-1998, with fivevessel sparticipating in1998 (Dollar 1995; DiNardo et al. 1998 ; Kawam oto and Pooley, in press).
Historically, both effort and landingshave been concentrated at Gardner Pinnacles, M aro Reef, Necker Island, and St.
Rogatien Bank (Clarke and Todoki 1988; Polovina and M offitt 1989). However, spatial management of the NWHI
lobster fishery began in 1998 with the formation of four management areas: Necker Island, Maro Reef, Gardner
Pinnacles, and all remaining banks from Nihoa Island in the east to Kure Atoll in the west (called Area 4). This
approach was adopted in an effort to prevent |ocal depletion of lobster stocks at Necker Island, Maro Reef, and Gardner
Pinnacles and to disperse fishing effort, which in recent yearshas been limited to Necker Idandand Maro Reef. Asa
result of the new management approach, 48,100 lobsters comprising 21% of the totd catch wastaken from Area 4

which had not been fished sincethe early 1990's (DiNardo et al.1998; Kawamoto and Pooley in press). A significant
portlon of the Area4 calch in 1998 was taken at Iocatlons where monk seal subpopulations occur. -Seasenat-ane-area

vattated Neither incidental mortality nor serious
injury were observed in #39#1998. Aswas noted, one mortality was documented in 1986; a monk seal drowned after
becoming entangled in the bridle rope of an actively fishing lobster trap near Necker Island. However, the potential for
indirect interaction due to competition for prey has not been thoroughly investigated (see Habitat Issues below).

The NWHI bottomfish fishery also interacts with monk seals. Thisfishery occurred at low levels(< 50t per
year) until 1977, steadily increased to 460 metric tonsin 1987, ane-then dropped to 284 metric tonsin 1988, and varied
from 137 - 201 metric tons per year from 1989-1998 ea—]:49—te—]:9€+pe1=yeaﬁf-rem—]:988—te—]:994 (Kawamoto 1995;
Kawamoto pers. comm.).
eemm) The number of vessels rose from 19 in 1984 to 28 in 1987, and then varied from 10 to 17 in 1988 through
$99+1998 (Kawamoto 1995; K awamoto, pers. comm.). The fishery was monitored by observersfrom October 1990
to December 1993 (ca. 13% coverage), but is currently monitored by the State of Hawaii usinglogbooks. Importantly,
the State logbook does notinclude infor mation onprotected speciesand, therefore, the nature and extent of interactions
with monk sealscannot be reliably assessed. Nitta and Henderson (1993) evduated observer data from 1991-92 and
reported an interaction rate of one event per 34.4 hours of fishing, but they do not provide aconfidenceinterval for their
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estimate. The events included seals damaging and removing hooked catch, seal sbeing hooked in the process, and seals
consuming discarded fish, which may contain high levelsof ciguatoxin or other biotoxins. Mortality ratesresulting from
hooking or consumption of toxic discards cannot be estimated with the available data. The ecological effects of this
fishery on monk seals (e.g., competition for prey or alteration of prey assemblages by removal of key predator fishes)
are unknown.

A third fishery which interacts with monk seals is the pelagiclongline fishery. This fishery targets swordfish
and tunas, primarily, and does not compete with Haw aiian monk seals for prey. The fishery began in the 1940s and
operated at arelatively low level (<5000t per year) until the mid-1980s.1n 1987, 37 vessls participated, but by 1991,
the number had grown to 141 (Ito, 1995). The number of active vesselsranged from 103-141 during 1991-98. Entry
|scurrently I|m|ted to amaximum of 46+ 164 vesselsg toand M achado in press). ane-24-116-163and-H05vessets

v v M s —Total landings ranged from 9;366-43;560
8,100-13,000 metric tons during 1991-+99+1998. Whlle much of the fishery has operated outside of the NWHI
Exclusive Economic Zone, the rapid expansion raised concerns about the potential for interactions with protected
species, including the monk seal. Evidence of interactions began to accumulate in 1990, including three hooked seals

and 13 unusual seal woundsth ought to have resultedfrom interactions. +n-6et-ebeH:99i—N—M—FS—eeEabH—ehed—apeHﬂ-aﬁen{

wr-t-h—a—hee’#m—he&m-eut-h At present |nteract|ons W|th protected species are a$essed usng Federal Iogbooks and
observers (4-5% coverage), which may lack sufficient statistical power to estimate monk seal mortality/serious injury
rates from longline interactions. However, since 1991, there have been no observed or reported interactions of this
fishery with monk seals.

Table 1. Summary of incidental mortality of Hawaiian monk seals due to commercial and recreational fisheriessince
1990 and calculation of annual mortality rate. n/aindicatesthat sufficient data are not available.

Fishery Name Current est. Range of Observed Estimated Mean

Years # of vessals Date type observer rnort. (in rnort. (in annual

coverage given years) given years) mort.
NWHI lobster 91-978 9,12,0,5,1,5,9,5 Log book n/a n/a n/a n/a
NWHI 91-948 17,13, 12, 16, 17,
Bottomfish 16, 154,14 n/a n/a n/a n/a n/a
Pelagic longline | 91-978 141, 123, 122, 125, Observer
110, 103, 105, 114 Log book 4-5% 0 n/a n/a

Recreational 91-95 n/a n/a n/a [0,0,0,1,1] n/a n/a

" Data collected incidentally.

There have al so been interactions between recreational fisheriesand monk sealsin both theNWHI and around
the main Hawaiian Islands. At least three seals have been hooked at Kure Atoll, but such incidents should no longer
occur at this site becau se the atoll was vacated by the U .S. Coast Guard in 1993. Inthe main Hawaiian | slands, one seal
was found dead in an offshore (non-recreational) gillnet in 1994 and a second seal wasfound dead with arecreational
hook lodged initsesophagus. At least seven other seal s have been hooked. Three of theseincidentsinvolved hooks used
to catch ulua (Caranx spp.). One hooked seal had been trandocated from Laysan Island to the main Hawaiian Islands
in July 1994. The recent establishment of sport fishing at Midw ay clearly increases the potential for monk seals to be
harmed by hooks at that site.

Fishery Mortality Rate

Because monk seals continue to die as a result of entanglement in fishing debris and data are unavailable to
assess interaction with specific fisheries, one must conclude that the total fishery mortality and seriousinjury for this
stock is greater than 1) zero allowable take under the Endangered Species Act and 2) 10% of the calculated PBR.
Therefore, total fishery mortality and seriousinjury can notbe considered to be insgnificant and approaching arate of
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zero.

Importantly, fishery interactions with this species have not been adequately studied and, therefore, the
information above represents only the observed level of interactions, not the truelevel. Without further study, the true
level of interaction cannot be estimated. In addition, interactions may beindirect (i.e., involving competition for prey
or consumption of discards from the bottomfish fishery) and, to date, the extent or consequences of such indirect
interactions have not been evaluated.

Other Mor tality

Since 1982, 19 seals have died during rehabilitation eforts, five during research activities, three while held
in permanent ceptivity, and two when captured for translocation.

Seals have also died after encounters with marine debrisfrom sources other than fisheries. In 1986, a weaned
pup died at East Island, French Frigate Shoals, after becoming entangled in wire left when the U.S. Coast Guard
abandoned the island three decades earlier. In 1991, a seal died &ter becoming trapped behind an eroding seawall on
Tern Island, French Frigate Shoals. This seawall continues to erode and posesan ongoing threat to the safety of seals
and other wildlife.

Theonly documented case of illegal killing of an Hawaiianmonk seal occurred when aresidentof Kauai killed
an adult female in 1989.

Other sources of mortality which are (or may be) impeding therecovery of this population include mobbing,
sharks, poisoning by ciguatoxin or other biotoxins, and disease/parastism. Mobbing occurswhen multiple mal es attempt
to mount and mate with an adult female or immature animal of either sex, often leading to the injury or death of the
attacked seal. Since 1982, at |east 6466 seals have died or disappeared after being mobbed. The resulting increasein
female mortality appears to be a major impediment to recovery at Laysan and Lisianski Islands. # Mobbing has also
been documented at French Frigate Shoals, K ure Atoll {aHheughretreeerty), and Necker Island. The primary cause
of mobbing is thought to be an imbalance in the adult sex ratio, with males outnumbering females. In 1994, 22 adult
males were removed from Laysan Island, and only ene two seals ts are thought to have died from mobbing at this site
sincetheir removal (1995-9%8). Such imbalances in the adult sex ratio are more likely to occur when populations are
reduced (Starfield et al. 1995).

In additionto mobbing, aggressive attacks by single adult maleshaveresulted in several monk seal mortalities.
This was most notable at French Frigate Shoal sin 199¢8, where at | east8 pups died as aresult of adult male aggresson.
Many more pups were likely killed in the same way but the cause of their deaths could not be confirmed. Two males

who had been known to Kill pupsin 1997 were observed exhibiting aggressive behavior toward pups at the beginning
of the 1998 pupping season. _These two males were translocated to Johnston Atoll, 870 km to the southwest.
Subsequently, mounting injury to pupsdecreased and survival to weaning in 1998 was markedly higherthan in 1997.

The incidence of shark-related injury and mortality may have increased in the late 1980s and early 1990s at
French Frigate Shoals, but such mortality +swas probably not the primary cause of the recent decline at this site (Ragen
1993). However, indications are that shark predation has accounted for a significant portion of pup mortality in the last
few years. The anndarate-antrumberof-shark—retatee-moertalitres potentid causesof high pup mortality, including
shark predation, disease, male aggression and food limitation is currently being investigated at French Frigate Shoals.
Poisoningby ciguatoxin or related toxins is sugpected asthe primary cause of theL aysan die-off in 1978, and may have
contributed to the high mortality of juvenile seals translocated to Midway Atoll in 1992 and 1993. W hile virtually all
wild monk sealscarry parasites after they begin to forage, the rol e of parasitism in monk seal mortality isunknown. The
effect of disease on monk seal demographic trendsis also uncertain.

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 Spedes Act of 1973. The species is assumed to be well below itsoptimum
sustainable population(OSP) and, since1985, has declined approx imately 34% per year. Therefore, the Hawaiian monk
seal ischaracterized as a grategic stock.

Habitat |ssues

The catastrophic decline at French Frigate Shoals is thought to be rdated to lack of available prey and
subsequentemaciation and starvation. Thetwo | eading hypothesesto explain the lack of prey are 1) thelocal population
reached its carrying capacity in the 1970s and 1980s, and essentially diminished its own food supply, and 2) carrying
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capacity was simultaneously reduced by changesin oceanographic conditions and a resulting decrease in productivity
(Polovinaet al. 1994; Craig and Ragen in press;). Thus, this population may have significantly exceeded its carrying
capacity,leading to acatastrophicincreasein juvenilemortality. In addition, available prey also may have been reduced
by competition with the NWHI lobster fishery. Monk seals forage at the four main banks where the fishery has
primarily operated: Maro Reef, Gardiner Pinnacles, St. Rogatien Bank, and Necker Island. |n 1998, thefishery expanded
into areas where monk seal breeding populations are concentrated within the fishery’s Area 4. Thus, competition for
prey merits investigation. This potential for competition cannot yet be evaluated because it is not known if lobster is
an important com ponent of the monk seal diet.

A second important habitatissue is the management of human activitiesat Midway Atoll. Historically, human
activities have led to the near extinction of the resident monk seal population at Midway both in the late 1800s and
again in the 1960s. The seal population failed to recover in the1970s and 1980s, but isfinally beginningto show some
signsof growth duetoimmigration from nearby sites. Management jurisdiction of Midway Atoll has been transferred
fromtheU.S. Navy totheFish and Wildlife Service. The Fish and Wildlife Service maintains arefuge station at Midway
Atoll by cooperating with a commercial aircraft company that uses the runway on Sand Island (the larged island at
Midway Atoll), and support its operations, in part, by establishing an on-siteeco-tourism destination. Tourist activities
includearange of land-based and marine recreaIronaJ activities (e.g., scuba dlvmg and sport fi shlng) aswell asharbor
services to visiting vessels. A i

SerV| ceand NMFS areworking cooperatively to ensure that htran ecotourism activities do notimpederecovery at this
rmpertant site.

A+ Another important habitat issueisthe degrading seawall at Tern Idand, French FrigateShoals. Tem Island
isthe site of the U.S. Fish and Wildlife refuge station, and is oneof two sitesin theNWHI accessibleby aircraft. The
islandand the runway have played akey role in effortsto study theloca monk seal population, andto mitigateitssevere
and ongoing decline. During World W ar |1, the U.S. N avy enlarged theisland to accomm odate the runway. A sheet-pile
seawall was constructed to maintain the modified shape of theisland. Degradationof the seavall iscreating entrapment
hazards for seals and other wildlife, and isthreatening to erodethe runway. The loss of therunway could lead to the
closure of the Fish and Wildlife Service gation a thesite and would thereby reduce on-dte management of the refuge.
Theloss of therunway and refu ge station would also hinder research and management efforts to recover the monk seal
population.

A fourth important habitat issue inv olves entangl ement in marine debr |s—as-deseﬂ-beel—abe\+e—Maﬁne—debHs+s

seal—have—reeem—ly—beguﬁ In 1996, efforts commenced to assessand remove potentlal ly entangling mari nedebrlsfrom
reefs surrounding haulout sites utilized by monk seals. Preliminary surveys suggest a very large number of nets are
fouled on nearshore reefs in the NWHI, and may pose a serious threat to seals feraghg in these areas. During 1996-
1998 debris survey and removal efforts, 11,000 kg of derelict net and other debris were removed from coral reefsat
rench Frlgate Shoals and Pear| and Hermes Reef (Boland, Qers comm. ) Feﬁe*amﬂe—surveysat—Freaeh-Fﬂgafe-She-ah

Recent interest in the harvest of precious coral inthe NWH | represents a potential for future interactions with

monk seals. Theremeveal-of-coral-ana-the-subsegquent impact that removal of precious corals might have on monk seal
prey resources and foraging habitatisnot eatrentty-trrknow n. How ever, recent studies of sealswith satellite transmitters

and surveys using manned submersibles indicate that some monk seals forage at patches of precious gold corals
occurringover 500m in depth (Parrish, pers. comm.). Recruitment of gold cord is very slow (perhapson the order of

100 years), so there is concern that harvesting could have a long term_impact on monk seal foraging habitat.
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HARBOR PORPOI SE (Phocoena phocoena): Central California Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
In the Pacific, harbor porpoise are found in coastal and

inland waters from Point Conception, Californiato Alaskaand fx |

across to Kamchatkaand Japan (Gaskin 1984). Harbor porpoise  |*

appear to have more restricted movements along the western |, WASHINGTON
coast of the continental U.S. than along the eastern coast. |2 7 (OREGONW

Regional differences in pollutant residues in harbor porpoise COAST STOCK

indicate that they do not move extensively between California, :
Oregon, and Washington (Calambokidis and Barlow 1991).
That study also showed some regional differences within
California (although the sample size was small). This pattern
stands as a sharp contrast to the eastern coast of the U.S. and
Canadawhere harbor porpoiseare believed to migrate seasonally
from as far south as the Carolinas to the Gulf of Maine and Bay
of Fundy (Polacheck et al. 1995). A phylogeographic analysis of
genetic datafrom northeast Pacific harbor porpoisedid not show
complete concordance between DNA sequence types and CALIFORNIA
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geographic location (Rosel 1992). However, an analysis of § . STOCK
molecular variance (AMOVA) of the same data with additional
samples found significant genetic differences for four of thesix | | Iz)ACCEIES

pair-wise comparisons between the four areas investigated:
California, Washington, British Columbia, and Alaska (Rosel et . . . . .
al. 1995). These results demonstrate that harbor porpoise along Wi2?®  wizs®  wi23®  wizl®  wiie® w1179
the west coast of North America are not panmictic or migratory,
and movement is sufficiently restricted that genetic differences

Figure 1. Stock boundaries and distributional
range of harbor porpoise along the U.S. west

distinct populations, including two within the present cenyral  "SPresents. harbor poroise _habitat (0-200 m)
California stock range (S. Chivers, pers. comm.). dongthe U5 west coast:
In their assessment of harbor porpoise, Barlow and

Hanan (1995) recommended that the animals inhabiting central California (defined to be from Point Conception to
the Russian River) be treated as a separate stock. Their justifications for this were: 1) fishery mortality of harbor
porpoiseislimited to central California, 2) movement of individual animals appearsto berestricted within California,
and consequently 3) fishery mortality could cause the local depletion of harbor porpoise if central Californiais not
managed separately. Although geographic structure exists along an almost continuous distribution of harbor porpoise
from Californiato Alaska, stock boundariesare difficult to draw because any rigid lineis (to agreater or lesser extent)
arbitrary fromabiological perspective. Nonethel ess, fail ureto recogni ze geographic structure by defining management
stocks can lead to depletion of local populations. Following the guidance of Barlow and Hanan (1995), we will

Act-MHMPA)Stoek—assessmentreports—for harbor porpoise stocks include: 1) a northern California stock 2) an
Oregon/Washington coast stock, 3) an Inland Washington stock, 4) a Southeast Alaska stock, 5) a Gulf of Alaska

stock, and 6) aBering Sea stock. Stock assessment reports for northern California and the Oregon and Washington
stocksappear in thisvolume. Thethree Alaskaharbor porpoise stocks arereported separately in the Stock Assessment
Reports for the Alaska Region.

POPULATION SIZE
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Forney (1999a) estimates the abundance of central California harbor porpoise to be 5,732 (CV=0.39) based
on aerial surveysin 1993-97. This estimate is not significantly different from the estimate of 4,120 (CV=0.22)
presented by Barlow and Forney (1994). The morerecent estimate i shigher-anet| ess precise, becauseit was cal culated
using amore recently devel oped correction factor for submerged animals (3.42 = 1/g(0) with g(0)=0.292, CVV=0.366;
Laakeet al. 1997); this correction factor is slightly higher than and has alarger estimated variance than the one used
by Barlow and Forney (1994; g(0)=0.324, CV=0.173). Both of these estimates only include the region between the
coast and the 50-fathom (91m) isobath. Barlow (1988) found that the vast majority of harbor porpoisein California
were within this depth range; however, Green et al.(1992) found that 24% of harbor porpoise seen during aerial

50 fathoms (91 m), and the results are expected to shed light on the magnitude of this potential bias.

Minimum Population Estimate

The minimum population estimate for
harbor porpoisein central Californiaistaken as
the lower 20th percentile of the log-normal
distribution of the abundance estimated fromthe
1993-97 aeria surveys(Forney 1999a) or 4,172.

Current Population Trend

Anayses anabysis of a 1986-95 time
seriesof aerial surveyswas have been conducted
to examinetrendsin harbor porpoise abundance
in central California (Forney, 1995; 1999b).
After controlling for the effects of_sea state,
cloud cover, and area on sighting rates, Forney
(3999b 1995) found a negative trend in

indicates that apparent trends could be caused by changing oceanographic conditions and movement of animals into
and out of the study area. Encounter rates for the 1997 survey, however, were very high (Forney 1999a) despite the
warmer sea surface temperatures caused by strong El Nifio conditions. These observations suggest that patterns of
harbor porpoise movement are not directly related to sea surface temperature, but rather to the more complex
distribution of potential prey speciesin this area.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Based on what are argued to be biological limits of the species (i.e. females give birth first at age 4 and
produce one calf per year until death), the theoretical, maximum-conceivable growth rate of a closed harbor porpoise
population was estimated as 9.4% per year (Barlow and Boveng 1991). This maximum theoretical rate may not be
achievablefor any real population. [Woodley and Read (1991) cal cul ate amaximum growth rate of approximately 5%
per year, but their argument for this being a maximum (i.e. that porpoise survival rates cannot exceed those of
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productivity rate (Ruax) of 4% (Wade and Angliss 1997) be employed.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(4,172) 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 and a mortality rate CV <0.30; Wade and Angliss 1997), resulting in a PBR of 42.

HUMAN-CAUSED MORTALITY
Fishery Information

The incidental capture of harbor porpoise is largely limited to the halibut set gillnet fisherytes in central
California (coastal setnets are not allowed in northern California, and harbor porpoise do not occur in southern
Cdlifornia). Detailed information on this fishery is provided in Appendix 1-of Bartew-et-a<(1997. A summary of
estimated fishery mortality and injury for this stock of harbor porpoise is given in Table 1;-based-or-anaysesof

approximeately doubled after 1995, and the majority of recent effort has taken place in the southern areas of Monterey
Bay, where very little effort took place prior to 1996.

Table 1. Summary of available information on incidental mortality and injury of harbor porpoise (central CA stock)
in commercial fisheries that might take this species (Battow-aneHtanan-1995:3utan-1997: Julian and Beeson 1998;

Cameron1998; Forney et al., in press, NMES/ISWESC, unpublished data). Mean annual takes are based on 1994-98
data unless noted otherwise. n/aindicates that data are not available.

Percent Esiimated Mean Annua Takes
Fishery Name Year(s) |DataType Observer Observed Mortality (CV in 1993-97
Coverage Mortality parentheses) (CV in parentheses)
CA angel shark / halibut 1993 15-4% 2 13(6:64y
and other specieslarge 1994 observer data 1.7% 1 14 (0.96) 24027
mesh (>3.5") set gillnet
fishery 1995 1987-90 0% - +4(6:64)* 42 (0.19)
1996 and 0% - 32(6-28)* 48 (0.19)
1997 1990-94 0% - 4946:27y* 80 (0.19) 62(0.19)*
1998 | observer data 0% - 57(0.19)
1999 Prelim. 1999 22.0% 27 approx. 123 (n/a) for
observer data Jan-September
EA-setand-driftoitet €br6
fishery-thattsearstretehed | 19865 | observerdata ffa +H200-ets ffa ffa
:
Unknown fishery 1994-98 Strandings - 3(in 1998) na >0.60 (n/a)
Minimum total annual takes 24627 63 (0.19)

1ThaCA o o o ata

RELSWEre RO e 4- sHy-was-e or-¢f estinat 5 Hs-ental -_Only 1996-98
mortality estimates are included in the average because of changesin the distribution and amount of fishing effort after 1995 (see text).
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isgenerally only afraction of thetotal mortality, and therefore these unidentified fisheries are likely to have taken more
than the three observed harbor porpoise.

STATUSOF STOCK

Harbor porpoisein California are not listed as threatened or endangered under the Endangered Species Act
nor as depleted under the Marine Mammal Protection Act. Barlow and Hanan (1995) calcul ate the status of harbor
porpoise relative to historic carrying capacity (K) using atechnique called back-projection. They calculate that the
central California population could have been reduced to between 30% and 97% of K by incidental fishing mortality,
depending on the choice of input parameters. They conclude that thereis no practical way to reduce the range of this
estimate. New information does not changethisconclusion, and the status of harbor porpoiserelativeto their Optimum
Sustainable Population (OSP) levelsin central Californiamust betreated as unknown. The average annual mortality
rate-over-thetastfiveyears{24) for 1996-98 (63 harbor porpoise) is tess greater than the calculated PBR (42) for
central Californiaharbor porpoise; therefore, the central Californiaharbor porpoise populationisfet “ strategic” under
the MMPA._TFhe-Pecifie-Seientifi i ished-by ii d t—this—S

. Research activities will continue to monitor the population size and to
investigate population trends. The average gillnet mortality for thetast-5 96-98 years (24 63 porpoise per year) is
greater than 6% —of the calculated PBR; therefore, the fishery mortality cannot be considered insignificant and
approaching zero mortality and serious injury rate. There are no known habitat issues that are of particular concern
for this stock.
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HARBOR PORPOI SE (Phocoena phocoena): Northern California Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the Pacific, harbor porpoise are found in coastal and
inland waters from Point Conception, Californiato Alaska and
across to Kamchatkaand Japan (Gaskin 1984). Harbor porpoise
appear to have more restricted movements along the western
coast of the continental U.S. than along the eastern coast.
Regional differences in pollutant residues in harbor porpoise
indicate that they do not move extensively between California,
Oregon, and Washington (Calambokidis and Barlow 1991).
That study also showed some regiona differences within
California (although the sample size was small). This pattern :
stands as a sharp contrast to the eastern coast of the U.S. and NORTHERN ]
Canadawhere harbor porpoise are believed to migrate seasonally STOCK )
from as far south asthe Carolinasto the Gulf of Maine and Bay CALIFORNIA
of Fundy (Polacheck et al. 1995). A phylogeographic analysis of
genetic datafrom northeast Pacific harbor porpoise did not show
complete concordance between DNA sequence types and CALIFORNIA
geographic location (Rosel 1992). However, an anaysis of STOCK
molecular variance (AMOVA) of the same datawith additional PACIFIC
samples found significant genetic differences for four of the six OCEAN
pair-wise comparisons between the four areas investigated:
California, Washington, British Columbia, and Alaska (Rosdl et T T T T Y
al. 1995). These results demonstrate that harbor porpoise aong wi27°  wi2s® w123 wi21°  wi1e® w1179
the west coast of North America are not panmictic or migratory,
and movement is suffici ently restricted that genetic differences
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Figure 1. Stock boundaries and distributional
———————————————————————————————————————————— range of harbor porpoise aong the U.S. west
British Columbia indicate that there are at least nine eneically  epyexerts harbor porpoise habitat (0 . 200 m)
distinct Qogulat_lons (S. Chivers, pers. comm.). : along the U.S, west coast,
In their assessment of harbor porpoise, Barlow and

Hanan (1995) recommended that the animals inhabiting central

California (defined to be from Point Conception to the Russian River) be treated as a separate stock. Their
justifications for this were: 1) fishery mortality of harbor porpoise is limited to central California, 2) movement of
individual animals appears to be restricted within California, and consequently 3) fishery mortality could cause the
local depletion of harbor porpoiseif central Californiaisnot managed separately. Although geographic structure exists
along an amost continuous distribution of harbor porpoise from Californiato Alaska, stock boundaries are difficult
to draw because any rigid lineis (to a greater or lesser extent) arbitrary from a biological perspective. Nonetheless,
failure to recognize geographic structure by defining management stocks can lead to depletion of local populations.
Following the guidance of Barlow and Hanan (1995) we will consider the harbor porpoise in northern California
re-evaluated once Ql']g()[ ng analyses have been finalized and geer re\newed For the 2000 Man ne Mammal Protection
Act (MMPA) Stock Assessment Reports, other ©ther Pacific coast M et Act(IvHM 5
assessmentrepertstor harbor porpoise stocksinclude: 1) acentral Californiastock, 2) an Oregon/Washl ngton coast
stock, 3) an Inland Washington stock, 4) a Southeast Alaska stock, 5) a Gulf of Alaska stock, and 6) a Bering Sea
stock. Stock assessment reports for central California and the Oregon and Washington stocks appear in this volume.
The three Alaska harbor porpoise stocks are reported separately in the Stock Assessment Reports for the Alaska
Region.

POPULATION SIZE
Forney (1999a) estimatesthe abundance of northern Californiaharbor porpoiseto be 11,066 (CV=0.39) based
on aerial surveysin 1993-97. This estimate is not significantly different from the estimate of 9,250 (CV=0.23)
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presented by Barlow and Forney (1994) based on a series of aerial surveys from 1989 to 1993. The more recent
estimate is higher-aned-less precise, because it was calculated using a more recently developed correction factor for
submerged animals (3.42 = 1/g(0) with g(0)=0.292, CV=0.366; Laake et al. 1997); this correction factor isdlightly
higher than and has a larger estimated variance than the one used by Barlow and Forney (1994; g(0)=0.324,
CVv=0.173). Both estimates only include the region between the coast and the 50-fathom (91m) isobath. Barlow
(1988) found that the vast mgjority of harbor porpoise in California were within this depth range; however, Green et

surveys are planned for waters deeper than 50 fathoms (91 m) during 1999, and the results may shed light on the
magnitude of this potential bias.

Minimum Population Estimate

The minimum population estimate for harbor porpoise in northern California is taken as the lower 20th
percentile of the log-normal distribution of the abundance estimated from the 1993-97 aerial surveys (Forney 1999a)
or 8,061.

Current Population Trend

Forney (1999b) examines trends in relative harbor porpoise abundance in central and northern California
based on aeria surveys from 1989-95. No significant trends were evident over this time period for the Northern
California Stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Based on what are argued to be biological limits of the species (i.e. females give birth first at age 4 and
produce one calf per year until death), the theoretical, maximum-conceivable growth rate of a closed harbor porpoise
population was estimated as 9.4% per year (Barlow and Boveng 1991). This maximum theoretical rate may not be
achievablefor any real population. [Woodley and Read (1991) cal cul ate amaximum growth rate of approximately 5%
per year, but their argument for this being a maximum (i.e. that porpoise surviva rates cannot exceed those of
Himalayanthar) isnot well justified.] Population growth rateshave not actually been measured for any harbor porpoise
population. ¥ - - e HAHHAE! it - c i

rate (Ryax) of 4% (Wade and Andliss 1997) be employed.

POTENTIAL BIOLOGICAL REMOVAL
The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(8,061) times one half the default maximum net growth rate for cetaceans (¥2 of 4%) times a recovery factor of 65 1.0

(for a species efunknewn-statts within its Optimal Sustainable Population; Wade and Angliss 1997), resulting in a
PBR of 8% 161.

HUMAN-CAUSED MORTALITY
Fishery Information
The incidental capture of harbor porpoise in Californiais largely limited to set gillnet fisheriesin central

subsequently drifted southward to the stranding |ocation. Effortsareunderway toidentify fisheriesthat may havebeen
responsible.
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Percent Observer | Observi Estimated Mortality | Mean Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality CV in parentheses) (CV in parentheses)

CA Klamath River tribal 1994-98 | Stranding n/a 1(1998) 21 > 0.2 (n/a)
salmon gillnet fishery reports
ILMinimum total annual takes > 0.2 (n/a) |

STATUSOF STOCK

Harbor porpoisein California are not listed as threatened or endangered under the Endangered Species Act
nor as depleted under the Marine Mammal Protection Act. There are no known habitat issues that are of particular
concern for this stock. Because of the lack of recent or historical sources of human-caused mortality, the harbor
porpoise stock in northern California has been concluded to be within their Optimum Sustainable Population (OSP)
level (Barlow and Forney 1994). Because theretstio the known human-caused mortality or seriousinjury (0.2 harbor

insignificant and approaching zero mortality and serious injury rate.
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HARBOR PORPOI SE (Phocoena phocoena): Oregon/Washington Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE =~
In the eastern North Pacific Ocean, the harbor %

RN

porpoise ranges from Point Barrow, along the Alaskan
coast, and down the west coast of North America to Point
Conception, California (Gaskin 1984). Harbor porpoise
primarily frequent coastal waters. Harbor porpoise are
known to occur year-round in the inland trans-boundary
area of Washington and British Columbia, Canada
(Osborne et a. 1988), and along the Oregon/Washington
coast (Barlow 1988, Barlow et al. 1988, Green et al. 1992). OR/WA
Aerial survey data from coastal Oregon and Washington, coast
collected during all seasons, suggests that harbor porpoise

distribution varies by depth (Green et al. 1992). Although
distinct seasonal changesin abundance along thewest coast
have been noted, and attributed to possible shifts in
distribution to deeper offshore waters during late winter
(Dohl et al. 1983, Barlow 1988), harbor porpoise have also
been conspicuoudly absent in offshore areas in late
November (B. Taylor, pers. comm.) leaving a gap in the
current understanding of their movements,. || A

Stock discretenessin the eastern North Pacificwas Northern CA stog
analyzed using mitochondrial DNA from samples collected
along the west coast (Rosel 1992) and is summarized in
Osmek et al. (1994). Two distinct mtDNA groupings or
clades exist. One clade is present in California,
Washington, British Columbia, and Alaska (no samples
were available from Oregon), while the other is found only
in Californiaand Washington. Although these two clades are not geographically distinct by latitude, the results may
indicate alow mixing rate for harbor porpoise along the west coast of North America. Investigation of pollutant loads
in harbor porpoiseranging from Californiato the Canadian border al so suggestsrestricted harbor porpoise movements
(Calambokidis and Barlow 1991). Further genetic testing of the same data mentioned above, along with additional
samples, found significant genetic differences for four of the six pair-wise comparisons between the four areas
investigated: California, Washington, British Columbia, and Alaska (Rosdl et al. 1995). These results demonstrate
that harbor porpoise along the west coast of North America are not panmictic or migratory, and that movement is
sufficiently restricted to evolvegenetic differences. Thisisconsistent with low movement suggested by geneticanalysis
of harbor porpoise specimens from the North Atlantic, where numerous stocks have been delineated with clinal
differences over areas as small as the waters surrounding the British Isles.

Using the 1990-91 aeria survey data of Calambokidis et al. (1993) for water depths < 50 fathoms, Osmek et
al. (1996) found significant differencesin harbor porpoisemean densities (z=5.9, p<0.01) between the waters of coastal
Oregon/Washington and inland Washington/southern British Columbia, Canada (i .e., Strait of Juan de Fuca/San Juan
Islands). Although differencesin density exist between coastal Oregon/Washington andinland Washington, aspecific
stock boundary line cannot be identified based upon biological or genetic differences. However, because harbor
porpoise movements and rates of intermixing within the northeast Pacific are restricted, there has been a significant
decline in harbor porpoise sightings within southern Puget Sound since the 1940s and, following a risk averse
management strategy, two stocksare recognized to occur in Oregon and Washington waters (the Oregon/Washington
Coast stock and the Inland Washington stock), with the boundary at Cape Flattery. Recent genetic evidence suggests
that porpoise near apepttation-of-antmatsat Spike Rock (on the northern coast of Washington, south of Cape Flattery)
arets more similar to the Inland Washington stock of harbor porpoise than to the Oregon/Washington Coast stock (S.
Chivers, pers. comm.). All relevant data (e.g., additional genetic samples, contaminant studies, and satellite tagging)
will be reviewed to determine whether to adjust the stock boundaries for harbor porpoise in Oregon and Washington
waters.

Inland WA stoc

A

Figure 1. Approximate distribution of harbor porpoise
in the U.S. Pacific Northwest (shaded area). Stock
boundaries separating the stocks are shown.
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In their assessment of California harbor porpoise, Barlow and Hanan (1995) recommended two stocks be
recognized in California, with the stock boundary at the Russian River. Based on the above information four separate
harbor porpoise stocks are recognized to occur along the west coast of the continental U.S. (see Fig. 1): 1) the Inland
Washington stock, 2) the Oregon/Washington Coast stock, 3) the Northern California stock, and 4) the Central
California stock. This report considers only the Oregon/Washington Coast stock, with stock assessment reports for
the Inland Washington and both California stocks appearing in this volume. Three harbor porpoise stocks are also
recognized in the inland and coastal waters of Alaska, including the Southeast Alaska, Gulf of Alaska, and Bering Sea
stocks. Thethree Alaskaharbor porpoise stocksarereported separately inthe Stock Assessment Reportsfor the Alaska
Region. The harbor porpoise occurring in British Columbia have not been included in any stock assessment report
from either the Alaska Region or Pecific Northwest (Oregon/Washington).

POPULATION SIZE

In August and September 1997, an aerial survey of Oregon, Washington, and southern British Columbia
coastal waters, from shore to 200 m depth, resulted in an observed abundance of 13,036 (CV=0.11) harbor porpoise
in U.S. waters (Laake et al. 1998a). Using a correction factor of 3.42 (1/g(0); g(0)=0.292, CV=0.366) to adjust for
groups missed by aerial observers, the corrected estimate of abundance for harbor porpoise in coastal Oregon and
Washington waters is 44,644 (CVV=0.38). This estimate represents a substantial increase over the 1991 estimate of
26,175 (Osmek et al. 1996) dueto: 1) the larger sampling region in the 1997 survey (out to water depths of 200 mvs.
91 min 1991), and 2) a different estimate of g(0) (Laake et al. 1998a).

Minimum Population Estimate

The minimum population estimate (N,,,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N,y = N/exp(0.842*[In(1+[CV(N)]3]*). Using the population estimate (N)
of 44,644 and its associated CV (N) of 0.38, N, for the Oregon/Washington Coast stock of harbor porpoiseis 32,769.

Current Population Trend
There areno reliable dataon popul ation trends of harbor porpoisefor coastal Oregon, Washington, or British
Columbia waters.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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

POTENTIAL BI OLOGI CAL REM OVAL

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fisheries Information

Withinthe EEZ boundaries of coastal Oregon and Washington, human-caused (fishery) mortalities of harbor
porpoise are presently known to occur only in the northern Washington marine set gillnet fishery. During 1992-93
the WA/OR Lower Columbia River, WA Grays Harbor, and WA Willapa Bay drift gillnet fisheries were monitored
at observer coverages of approximately 4% and 2%, respectively. Therewere no observed harbor porpoise mortalities
in these fisheries.

With the exception of 1994 NMFS observers monitored the northern Washington mari ne set gillnet fi shery

inland waters) , observer coverage ranged from approxrmately 59 40 to 98% durrng those years. Fishing effort is
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conducted within the range of both harbor porpoise stocks (Oregon/Washington Coast and I nland Washington stocks)
occurring in Washington State waters. Some of the animalstaken in theinland waters portion of the fishery (see stock
assessment report for the Inland Washington stock for details) may have been animals from the coastal stock.
Similarly, some of the animals taken in the coastal portion of the fishery may have been from the inland stock. For
the purposes of this stock assessment report, the animalstaken in the inland portion of the fishery are assumed to have
belonged to the Inland Washington stock and the animals taken in the coastal portion of the fishery are assumed to
have belonged to the Oregon/Washington Coast stock. Some movement of harbor porpoises between Washington's
coastal and inland waters is likely, but it is currently not possible to quantify the extent of such movements.
Accordingly, Table 1 includes data only from that portion of the northern Washington marine set gillnet fishery
occurring within the range of the Oregon and Washington Coast stock (those waters south and west of Cape Flattery),
where observer coverage was ranged-from—+6-100% between1992-and in 1995-1997. No fishing effort occurred in
the coastal portion of the fishery in 1993 or 1998 and, as noted above, no observer program occurred in 1994. Data
from 4992 1993 to 1998 4997 are included in Table 1, although the mean estimated annual mortality is calculated
using the most recent 5 years of available data. The mean estimated mortality for thisfishery is12.4 (CV=0.46) harbor
porpoise per year from this stock.

Table 1. Summary of incidental mortality of harbor porpoise (Oregon and Washington Coast stock) dte-t6 in
commercial and tribal fisheriesfrom1992-throtgh-+997 and cal culation of the mean annual mortality rate. Only data
from 4993 1994 to 1998 4997 (or the most recent 5 years of available data) are used to cal culate mean annual mortality
n/aindicates that data are not available). Mean annual takes are based on 1994-98 data unless noted otherwise.

Per cent Observed Estimated 1993-97
Fishery Data Rangeof- mortality (in mortality (in Mean annual takes
name Years type observer given yrs.) given yrs.) (CV. in parentheses)
cover age
Northern WA marine set gillnet 92-97 obs data 76-106% o o; 12.4 (0.46)
(tribal fishery: coastal waters) 93 no fishery 0 0
94 0% n/a n/a
95 100% 20 20
96 100% 29 29
97 100% 13 13
98 no fishery 0 0
Observer program total 12.4 (0.46)
Estimated total annual mortality 12.4 (0.46)

The 1995-9796 data for the northern Washington marine set gillnet fishery were collected as part of an
experiment, conducted in cooperation with the Makah Tribe, designed to explore the merits of using acoustic alarms
to reduce bycatch of harbor porpoise in salmon gillnets. Results in 1995-96 indicated that the nets equipped with
acoustic alarms had significantly lower entanglement rates, as only 2 of the 49 mortalities occurred in alarmed nets
(Gearin et al. 1996, 1999; Laake et al. 1997). Harbor porpoise were displaced by an acoustic buffer around the net,
but it isunclear whether the porpoise wererepelled by the alarms or whether it wastheir prey that wererepelled (Kraus
et al. 1997, Laske et al. 1998b). Because thisfishery islikely to have acoustic devices on all nets in the future, the
mean mortality estimated from non-alarmed nets may not be applicable. 1n 1997, 13 mortalitieswere observed (100%
observer coverage) in this fishery and 96% of the sets were equipped with acoustic alarms (Gearin et al. 1999; P.
Gearin, unpubl. data).

An additional source of information on the number of harbor porpoise killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 4996 1994 and 1998 4997, there were no fisher self-reports of harbor porpoise mortalities
from any fisheries operating within the range of the Oregon/Washington Coast stock. However, because logbook
records (fisher self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994), these are
considered to be minimum estimates. Self-reported fisheries dataareincompletefor 1994, not available for 1995, and
considered unreliable after 1995 (see Appendix 4 in Hill and DeMaster 1998).

There have been no fishery-related strandings of harbor porpoise from this stock dating back to at least 1990.

STATUSOF STOCK
Harbor porpoisearenot listed as” depleted” under the MMPA or listed as“threatened * or “ endangered” under
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the Endangered Species Act. Based on the currently available data, the level of human-caused mortality and serious
injury (12) does not exceed the PBR (328). Therefore, the Oregon/Washington Coast stock of harbor porpoise is not
classified as strategic. Thetotal fishery mortality and seriousinjury for this stock (12; based on observer data) is not
known to exceed 10% of the calculated PBR (33) and, therefore, can be considered to beinsignificant and approaching
zero mortality and serious injury rate. The status of this stock relative to its Optimum Sustainable Population and
population trends is unknown.
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HARBOR PORPOI SE (Phocoena phocoena): I nland Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
In the eastern North Pacific Ocean, the harbor
porpoise ranges from Point Barrow, along the Alaskan
coast, and down the west coast of North Americato Point
Conception, California (Gaskin 1984). Harbor porpoise
primarily frequent coastal waters. Harbor porpoise are
known to occur year-round in the inland trans-boundary
area of Washington and British Columbia, Canada
(Oshorne et al. 1988), and along the Oregon/Washington OR/WA
coast (Barlow 1988, Barlow et al. 1988, Green et al. 1992). oot
Aerial survey data from coastal Oregon and Washington,
collected during all seasons, suggests that harbor porpoise
distribution varies by depth (Green et al. 1992). Although
distinct seasonal changesin abundance along thewest coast
have been noted, and attributed to possible shifts in
distribution to deeper offshore waters during late winter
(Dohl et al. 1983, Barlow 1988), harbor porpoise have aso
been conspicuously absent in offshore areas in late
November (B. Taylor, pers. comm.) leavingagap inthe | . ... ,
current understanding of their movements. Northern CA sto k\ 4

Stock discretenessinthe eastern North Pecificwas  Figure 1. Approximate distribution of harbor porpoise

analyzed using mitochondrial DNA from samplescollected i the U.S. Pacific Northwest (shaded area). Stock
along the west coast (ROSGI 1992) and is summarized in boundaries Separa“ ng the stocks are shown.

Osmek et al. (1994). Two distinct mtDNA groupings or

clades exist. One clade is present in California,

Washington, British Columbia, and Alaska (no samples were available from Oregon), while the other is found only
in Californiaand Washington. Although these two clades are not geographically distinct by latitude, the results may
indicate alow mixing rate for harbor porpoise along the west coast of North America. Investigation of pollutant loads
in harbor porpoise ranging from Californiato the Canadian border al so suggestsrestricted harbor porpoise movements
(Calambokidis and Barlow 1991). Further genetic testing of the same data mentioned above, along with additional
samples, found significant genetic differences for four of the six pair-wise comparisons between the four areas
investigated: California, Washington, British Columbia, and Alaska (Rosel et al. 1995). These results demonstrate
that harbor porpoise along the west coast of North America are not panmictic or migratory, and that movement is
sufficiently restricted to evolvegenetic differences. Thisisconsistent withlow movement suggested by geneticanalysis
of harbor porpoise specimens from the North Atlantic, where numerous stocks have been delineated with clinal
differences over areas as small as the waters surrounding the British Isles.

Using the 1990-91 aerial survey data of Calambokidiset al. (1993) for water depths < 50 fathoms, Osmek et
al. (1996) found significant differencesin harbor porpoise mean densities(z=5.9, p<0.01) between the waters of coastal
Oregon/Washington and inland Washington/southern British Columbia, Canada (i.e., Strait of Juan de Fuca/San Juan
Islands). Although differencesin density exist between coastal Oregon/Washington and inland Washington, aspecific
stock boundary line cannot be identified based upon biological or genetic differences. However, because harbor
porpoise movements and rates of intermixing within the northeast Pacific are restricted, there has been a significant
decline in harbor porpoise sightings within southern Puget Sound since the 1940s and, following a risk averse
management strategy, two stocks are recognized to occur in Oregon and Washington waters (the Oregon/Washington
Coast stock and the Inland Washington stock), with the boundary at Cape Flattery. Recent genetic evidence suggests
that porpoise near apeptation-of-antmatsat Spike Rock (on the northern coast of Washington, south of Cape Flattery)
arets moresimilar to the Inland Washington stock of harbor porpoise than to the Oregon/Washington Coast stock (S.
Chivers, pers. comm.). All relevant data (e.g., additional genetic samples, contaminant studies, and satellite tagging)
will be reviewed to determine whether to adjust the stock boundaries for harbor porpoise in Oregon and Washington
waters.

In their assessment of California harbor porpoise, Barlow and Hanan (1995) recommended two stocks be

Inland W A stoc
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recognized in California, with the stock boundary at the Russian River. Based on the aboveinformation four separate
harbor porpoise stocks are recognized to occur along the west coast of the continental U.S. (see Fig. 1): 1) the Inland
Washington stock, 2) the Oregon/Washington Coast stock, 3) the Northern California stock, and 4) the Central
Cdlifornia stock. This report considers only the Inland Washington stock, with stock assessment reports for the
Oregon/Washington Coast and both Californiastocks appearing in thisvolume. Three harbor porpoise stocksare a so
recognized in theinland and coastal waters of Alaska, including the Southeast Alaska, Gulf of Alaska, and Bering Sea
stocks. Thethree Alaskaharbor porpoise stocksarereported separately inthe Stock Assessment Reportsfor the Alaska
Region. The harbor porpoise occurring in British Columbia have not been included in any stock assessment report
from either the Alaska Region or Pacific Northwest (Oregon/Washington).

POPULATION SIZE

Aerial surveys of the inside waters of Washington and southern British Columbia were conducted during
August of 1996 (Calambokidiset al. 1997). These aerial surveysincluded the Strait of Juan de Fuca, San Juan Islands,
Gulf Islands, and Strait of Georgia, whichincludes watersinhabited by harbor porpoise from British Columbia, aswell
asthe Inland Washington stock. A total of 2,117 km of survey effort was completed within U.S. waters, resulting in
an uncorrected abundance of 1,025 (CV=0.151) harbor porpoise in the inside waters of Washington (Calambokidis
etal. 1997, Laakeet al. 1997a). When corrected for availability and perception bias, using a correction factor of 3.42
(/9(0); 9(0)=0.292, CV=0.366), the estimated abundancefor the Inland Washington stock of harbor porpoiseis 3,509
(CV=0.396) animals (Laake et al. 1997a, 1997b).

Minimum Population Estimate

The minimum population estimate (N,,,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): Ny,n = N/exp(0.842*[In(1+[CV(N)]?)]"). Using the population estimate (N)
of 3,509 and its associated CV(N) of 0.396, N, for the Inland Washington stock of harbor porpoiseis 2,545.

Current Population Trend

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

A different situation existsin southern Puget Sound where harbor porpoises are now rarely observed, asharp
contrast to 1942 when they were considered common in those waters (Scheffer and Slipp 1948). Although quantitative
data for this area are lacking, marine mammal survey effort (Everitt et al. 1980), stranding records since the early
1970s (Osmek et al. 1995), and the results of harbor porpoise surveys of 1991 (Calambokidis et al. 1992) and 1994
(Osmek et al. 1995) indicate that harbor porpoise abundance has declined in southern Puget Sound. 1n 1994 atotal
of 769 km of vessel survey effort and 492 km of aeria survey effort conducted during favorable sighting conditions
produced no sightings of harbor porpoise in southern Puget Sound. Reasons for the apparent decline are unknown,
but it may berelated to fishery interactions, pollutants, vessel traffic, or other activitiesthat may affect harbor porpoise
occurrence and distribution in thisarea (Osmek et al. 1995). Researchto identify trendsin harbor porpoise abundance
is also needed for the other areas within inland Washington.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rateisnot currently availablefor harbor porpoise. Hence,
until additional databecomeavailable, it isrecommended that the cetacean maximum theoretical net productivity rate
(Ruax) Of 4% (Wade and Angliss 1997) be employed for the Inland Washington harbor porpoise stock.

POTENTIAL BI OLOGI CAL REM OVAL
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HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fisheries Information

With the exception of 1994, NMFS observers monitored the northern Washington marine set gillnet fishery
during 1993-1998 4992-97 (Gearin et al. 1994, 1999; P. Gearin, unpubl. data). For the entire area fished (coastal +
inland waters), observer coverage ranged from approximately 59 40 to 98% during those years. Fishing effort is
conducted within the range of both harbor porpoise stocks (Oregon/Washington Coast and Inland Washington stocks)
occurring in Washington Statewaters. Some of the animalstaken in theinland waters portion of the fishery may have
been animals from the coastal stock. Similarly, some of the animals taken in the coastal portion of the fishery (see
stock assessment report for the Oregon/Washington Coast stock for details) may have been from theinland stock. For
the purposes of this stock assessment report, the animalstaken in theinland portion of the fishery are assumed to have
belonged to the Inland Washington stock and the animals taken in the coastal portion of the fishery are assumed to
have belonged to the Oregon/Washington Coast stock. Some movement of harbor porpoise between Washington's
coastal and inland waters is likely, but it is currently not possible to quantify the extent of such movements.
Accordingly, Table 1 includes data only from that portion of the northern Washington marine set gillnet fishery
occurring within the range of the Inland Washington stock (those waters east of Cape Flattery), where observer
coverage ranged from 6 to 80% between 4992 1993 and 1998 499¢. Data from 1993-1998 4+992-9¢ are included in
Table 1, although the mean eﬂi mated annual mortal ity is calculated using the most recent 5 years of available data.

estimated mortality for th|s fishery is zero harbor porpoise per year from thIS stock.

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

In 1994, NMFS in conjunction with WDF&W conducted an observer program during the Puget Sound non-
treaty chum salmon gillnet fishery (areas 10/11 and 12/12B). A total of 230 setswere observed during 54 boat trips,
representing approximately 11% observer coverage of the 500 fishing boat trips comprising the total effort in this
fishery asestimated from fish ticket landings (Erstad et al. 1996). No harbor porpoise were reported within 100 meters
of observed gillnets. The Puget Sound treaty chum salmon gillnet fishery in Hood Canal (areas 12, 12B, and 12C)
and Puget Sound treaty sockeye/chum gillnet fishery in the Strait of Juan de Fuca (areas 4B, 5, and 6C) were also
monitored in 1994 (NWIFC 1995). No harbor porpoise mortalities were reported in the observer programs covering
these treaty salmon gillnet fisheries, where observer coverage was estimated at 2.2% (based on % of total catch
observed) and approximately 7.5% (based on % of observed trips to total landings), respectively.

Also in 1994, NMFS in conjunction with the WDF&W and the Tribes conducted an observer program to
examine seabird and marine mammal interactions with the Puget Sound treaty and non-treaty sockeye salmon gillnet
fishery (areas 7 and 7A). During thisfishery, observers monitored 2,205 sets, representing approximately 7% of the
estimated 33,086 sets occurring in the fishery (Pierce et al. 1996). There was one observed harbor porpoise mortality
(one other was entangled and released alive with no indication the animal was injured), resulting in a mortality rate
of 0.00045 harbor porpoise per set, which extrapolates to 15 mortalities (CV=1.0) for the entire fishery. In 1996,
Washington Sea Grant Program conducted a test fishery in the non-treaty sockeye salmon gillnet fishery (area 7) to
compare entanglement rates of seabirdsand marine mammalsand catch rates of salmon using three experimental gears
and a control (monofilament mesh net). The experimental netsincorporated highly visible mesh in the upper quarter
(50 mesh gear) or upper eighth (20 mesh gear) of the net or had low-frequency sound emitters attached to the corkline
(Melvin et al. 1997). In 642 setsduring 17 vessel trips, 2 harbor porpoise were killed in the 50 mesh gear.

Combining the estimates from the 1994 observer programs (15) with the northern Washington marine set
gillnet fishery (0) resultsin an estimated mean mortality ratein observed fisheries of 15 harbor porpoise per year from
thisstock. It should be noted that the 1994 observer programs did not sample all segments of the entire Washington
Puget Sound Region salmon set/drift gillnet fishery, and further, the extrapolation of total kill did not include effort
for the unobserved segments of this fishery. Therefore, 15 is an underestimate of the harbor porpoise mortality due
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to the entire fishery. Though it is not possible to quantify what percentage of the Washington Puget Sound Region
salmon set/drift gillnet fishery was actually observed in 1994, the observer programs covered those segments of the
fishery which had the highest salmon catches, the majority of vessel participation, and the highest likelihood of
interaction with harbor porpoise (J. Scordino, pers. comm.). Accordingly, the estimated harbor porpoise mortality
(15) appearsto be only a dight underestimate for the fishery. See Appendix 1 efBartow-et-a{1997) for additional

informati onthetuding-amap-depietingfishing-areas; regarding the Washington Puget Sound Region salmon set/drift
gillnet fishery.

Table 1. Summary of incidental mortality of harbor porpoise (Inland Washington stock) due to commercial and tribal
fisheries from-1992-throtgh-199+7 and calculation of the mean annual mortality rate. Only data from 3993 1994 to
1998 1997 (or the most recent 5 years of available data) are used to cal culate mean annual mortality (n/aindicates that
data are not available). Mean annual takes are based on 1994-98 data unless noted otherwise,

Per cent Observed Estimated 1993-9¢
Fishery Data Rangeof mortality (in mortality (in Mean annual
name Years type observer given yrs.) given yrs.) takes(CV in
coverage par entheses)
Northern WA marine set gillnet 92-97 obs data 6-86% o; o; 0
(tribal fishery: inland waters) 93 61% 0 0
94 0% n/a n/a
95 24% 0 0
96 6% 0 0
97 80% 0 0
%8 40% 0 0
WA Puget Sound Region saimon - - - - - -
set/drift gillnet (observer programs
listed below covered segments of
thisfishery):
Puget Sound non-treaty salmon 93 obs data 1.3% 0 0 seetext
gillnet (al areas and species)
Puget Sound non-treaty chum 94 obs data 11% 0 0 0
salmon gillnet (areas 10/11 and
12/12B)
Puget Sound treaty chum saimon 94 obs data 2.2% 0 0 0
gillnet (areas12,12B, and 12C)
Puget Sound treaty chum and 94 obs data 7.5% 0 0 0
sockeye salmon gillnet (areas
4B, 5, and 6C)
Puget Sound treaty and non- 94 obs data 7% 1 15 15 (1.0)
treaty sockeye salmon gill net
(areas 7 and 7A)
Observer program total 15 (1.0)
Reported
mortalities
WA Puget Sound Region saimon 96-97 f na 64672 na seetext
set/drift gillnet 93-98 reports n/a, n/a, na, nfa,
nfa
Minimum total annual mortality >15 (10)

An additional source of information on the number of harbor porpoises killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1994 and 1998, there were no fishery self-reports of any harbor porpoise mortalities from

Self-reperted-fishery-data-from19906-te-1997-for the Washington Puget Sound Region salmon set and drift gillnet
fishery areshewrrin (Table 1), Unlikethe 1994 observer program data, the self-reported fisheries data cover the entire

fishery. However, because logbook records (fisher self-reports required during 1990-94) are most likely negatively
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biased (Credle et a. 1994), these are considered to be minimum estimates of harbor porpoise mortality. Self-reported
fisheries data are incomplete for 1994, not avai Iable for 1995, and cons dered unrehable after 1995 (see Appendlx 4
of H|II and DeM aster 1998) 5 y >

Strandings of harbor porp0|se wrapped in fishing gear or with injuries caused by interactions with gear are

afinal source of fishery-related mortality information. Burirgthe-perrod-from1992t0-199+the-ontyreported No
f| shery rel ated strandings of harbor porp0| seoccurred duri ng 1994-1998m—199%(—1—aﬁma5—aﬁd—1998—(+aﬁm‘1a5—?he

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

STATUSOF STOCK

Harbor porpoisearenot listed as” depleted” under the MMPA or listed as* threatened “ or “ endangered” under
the Endangered Species Act. Based on currently availabledata, thelevel of human-caused mortality and seriousinjury
(15) is not known to exceed the PBR (20). Therefore, the Inland Washington harbor porpoise stock is not classified
asstrategic. The minimum total fishery mortality and seriousinjury for this stock (15) exceeds 10% of the calcul ated
PBR (2.0) and, therefore, cannot be considered to be insignificant and approaching zero mortality and serious injury
rate. The status of this stock relative to its Optimum Sustainable Population and population trends is unknown,
although harbor porpoise sightings in the southern Puget Sound have declined since the 1940s.

Although this stock is not recognized as strategic at thistime, there is cause for concern dueto the following
issues: 1) theestimated takelevel iscloseto exceeding the PBR (i.e., oneadditional observed mortality or seriousinjury
in the area 7/7A sockeye drift gillnet fishery would increase the estimated annual take level above the PBR), 2) the
extent to which harbor porpoise from U. S. waters frequent the waters of British Columbia, and are therefore subject
to fishery-related mortality, is unknown, and 3) the mortality rate is based on observer data from a subset of the
Washington Puget Sound Region salmon set and gillnet fishery.
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DALL'S PORPOISE (Phocoenoides dalli):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Dall's porpoise are endemic to temperate waters of the
North Pacific Ocean. Off the U.S. west coast, they are commonly
seen in shelf, dope and offshore waters (Figure 1; Morejohn
1979). Sighting patterns from tecent aerial and shipboard
surveys conducted in California, Oregon and Washington at
different times (Green et al. 1992, 1993; Mangelsand Gerrodette
1994; Barlow 1995; Forney et al. 1995) suggest that north-south
movement between these states occurs as oceanographic
conditionschange, both on seasonal and inter-annual timescales.
The southern end of this population's range is not well-
documented, but they are commonly seen off Southern California
inwinter, and during cold-water periodsthey probably rangeinto
Mexican watersoff northern BgjaCalifornia. Thestock structure
of eastern North Pacific Dall's porpoise is not known, but based
on patterns of stock differentiation in the western North Pacific,
wherethey have been moreintensively studied, it isexpected that
separate stocks will emerge when data become available (Perrin
and Brownell 1994). Although Dall's porpoise are not restricted
to U.S. territorial waters, there are no cooperative management
agreementswith Mexico or Canadafor fisherieswhich may take T T T
this species (e.g. gillnet fisheries). For the Marine Mammal W 130° W 125° W 120°
Protection Act (MMPA) stock assessment reports, Dall's Figure 1. Dall's porpoise sightings based on
porpoises within the Pacific U.S. Exclusive Economic Zoneare  orig and shi pboard surveys off California,
divided into two discrete, non-contiguous areas: 1) waters off Oregon and Washington, $975-94 1991-96 (see
California, Oregon and Washington (thisreport), and 2) Alaskan Appendix 2, Fi gurés 1-5. for data sources and
waters. information on timing and location of survey
effort). Dashed line represents the U.S. EEZ,
POPULATION SIZE thick line indicates the outer boundary of all
ffffffffffffffffffffffffffffffffffffffffffffffffff surveys combined.
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missed due to perception and availability bias. Combining the average estimate for inland Washington waters with
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the 1991-96 outer coast estimate of Barlow (1997) yields a total abundance estimate of 117,545 (CV=0.45) Dall’s
porpoise for the California/Oregon/Washington stock.

Minimum Population Estimate

coast of California, Oregon and Washington and inland Washington waters is 34,393 81,866 Dall's porpoise.

Current Population Trend
No information is available regarding trends in abundance of Dall's porpoise in California, Oregon and

scales as oceanographic conditions vary (Forney 1997; Forney and Barlow 1998).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
Noinformation on current or maximum net productivity ratesisavailablefor Dall's porpoise off the U.S. west

coast.

(for a species of unknown status and a mortality rate CV>0.60 and <0.80; Wade and Angliss 1997), resultingin a PBR
of 737 Dall’s porpoise per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
A summary of recent fishery mortality and injury for this stock of Dall’ s porpoiseisgivenin Table 1. More

fishery are included for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian 1997,

Simttar-d Drift gillnet fisheriesfor swordfish and sharksexist along the entire Pacific coast of BajaCalifornia,
Mexico and may take some Dall's porpoise from the same popul ation during cold-water periods. Quantitative dataare

and Sosa-Nishizaki 1998). Thetotal number of setsin thisfishery in 1992 can be estimated from-tataprovidedy-these
atthors to be approximately 2700, with an observed rate of marine mammal bycatch of 0.13 animal s per set (10 marine
mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rate is similar to that observed in

the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).
Low levels of mortality for Dall’ s porpoise have al so been documented in the California/Oregon/Washington

with 54%-77% of the fishing effort observed, four five Dall’ s porpoise werereported killed i n thesefisheriesthe at-sea
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@orted in unmonitored hauls yHetd i - 3
potpetse-every—748-fishingdays. Based only on the wstematlcally observed hauls, tetal—aﬁﬂud ,Daj I's pQrppjse
mortality was estimated to be abeut—erwerpensem—}ggz—ée\f—e-sz— five (Cv= 0,44) in 1997 and three (CV=0.33) in

Tablel. Summary of available information on the incidental mortality and injury of Dall's porpoise (California/
Oregon/Washington Stock) in commercial fisheriesthat might takethis species. All observed entanglementsof Dall's
porpoise resulted in the death of the animal. Coefficients of variation for mortality estimates are provided in
parentheses; n/a = not available. Mean annual takes are based on 1994-98 data unless
noted otherwise.

Mean Annual Tak&sl

Per cent Observed Estimated Annual
Fishery Name Data Type Year(s) Observer Mortality Mortality $99+-95(CVin
Coverage par entheses)
CA/OR thresher observer 199% 9:8% 2 204667
shark/swor dfish drift data 1992 13-6% E 092
gillnet fishery 1993 134% 9 67044y 2246:52)
1994 17.9% 2 11 (0.64)
1995 15.6% 1 6 (0.92)
1996 12.4% 2_ 24 (0.68) 10 (0.95)"
1997 23.0% 4 20(0.95)
1998 20.0% 0 0
WA/OR/CA domestic observer data 195% 53:9% 8] 8]
groundfish trawl fisheries 1992 26% E HE52)
(At-sea processing Pacific 1993 65:8% 3] 8]
whiting fishery only). 1994 53.8% 0 0
1995 56.2% 0 0
1996 66-6-65.2% 0 0 1.6 (0.23)
1997 65.7% 3 5(0.44)
1998 77.3% 2 3(0.33
otherrecords
unmonitored 1994 2
hauls 1996 1 A 0.6 (n/a)
1997 2 Aa
WAIORICATointventure observerdeta 1989-96 4 A2 O-{Fishery
CSATORMA-Satmontrott tegbosk 1996-92 E mA-0-3 A
fishery deta
WAPHget-Setne-Region togbeok 1996-92 6 A2 Afa
OR-expertmentat-thresher ebserverdata 1986-88 16:3% 4 approx—33 °]
1586-88 E eiseentiated)
Minimum total annual takes $993+-95 22{EeV=652)
12 (CV=0.79)

£ Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
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Plan was implemented in 1997.

STATUSOF STOCK

The status of Dall's porpoise in California, Oregon and Washington relative to OSP is not known, and there
are insufficient data to evaluate potential trends in abundance. No habitat issues are known to be of concern for this
species. They arenot listed as"threatened” or "endangered” under the Endangered Species Act nor as" depleted” under

Beeatse the average annual human-caused mortality in $993-95-(22-antmalsy 1994-98 (12 animals) is estimated to be
lessthan the PBR (3306 737), and therefore they are not classified as a "strategic” stock under the MMPA. Thetota
fishery mortality and serious injury for this stock is less than 10% of the calculated PBR and, therefore, can be
considered to be insignificant and approaching zero mortality and serious injury rate.
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PACIFIC WHITE-SIDED DOLPHIN (Lagenorhynchus obliquidens):
California/Oregon/Washington, Northern and Southern Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pacific white-sided dolphins are endemic to temperate
waters of the North Pacific Ocean, and are common both on the
high seas and along the continental margins. Off the U.S. west
coast, Pacific white-sided dolphins have been seen primarily in
shelf and dopewaters (Figure 1). Sighting patternsfrom recent
aerial and shipboard surveys conducted in California, Oregon
and Washington at different times of the year (Green et al. 1992;
1993; Barlow 1995; Forney et al. 1995) suggest seasonal north-
south movements, with animals found primarily off California
during the colder water months and shifting northward into
Oregon and Washington as water temperatures increase in late
spring and summer (Green et al. 1992; Forney 1994).

Stock structure throughout the North Pacific is poorly
understood, but based on morphological evidence, twoformsare
known to occur off the California coast (Walker et al. 1986;
Chiverset al. 1993). Specimens belonging to the northern form
were collected from north of about 33°N, (Southern Californiato
Alaska), and southern specimenswere obtained from about 36°N
southward along the coasts of California and Bga California.
Samples of both forms have been collected in the Southern T T T
Cadlifornia Bight, but it is unclear whether this indicates W 130° W 125° W 120°

sympatry in this region or whether they may occur there a Figyre 1. Pacific white-sided dolphin sightings
different times(seasonally orinterannually). Recent prettiaryY pased on aerial and  shi pboard surveys off
genetic analyses have confirmed the distinctness of animals cglifornia, Oregon and Washington, 975-94
found off BajaCaliforniafrom animals occurring in U.S. waters  1991-96 (see Appendix 2, Figures 1-5, for data
north of Point Conception, Californiaand in the high seasof the g5 rces and information ontimi ng and location of
North Pecific (Lux et al. $996 1997). Based on these genetic gqyryvey effort). Dashed line represents the U.S.
data, a boundary or area of mixing between the two forms EEZ thick lineindicates the outer boundary of all
appears to be located off Southern California (Lux et al. $996 grveys combined.

1997).
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Although there is clear evidence that two forms of Pacific white-sided dolphins occur along the U.S. west
coast, there are no known differences in color pattern, and it is not currently possible to distinguish animals without
genetic or morphometric analyses. Geographic stock boundaries appear dynamic and are poorly understood, and
therefore cannot be used to differentiate the two forms. Until means of differentiating the two forms for abundance
and mortality estimation are developed, these two stocks must be managed as a single unit; however, this is an
undesirable management situation. Furthermore, Pacific white-sided dolphins are not restricted to U.S. territorial
waters, but cooperative management agreements with Mexico exist only for the tuna purse seine fishery and not for
other fisheries which may take this species (e.g. gillnet fisheries). Additional means of differentiating the two types
must be found, and cooperative management with Mexico is particularly important for this species, given the
apparently dynamic nature of geographical stock boundaries. Until these goals are accomplished, the management
stock includes animals of both forms. For the Marine Mammal Protection Act (MMPA) stock assessment reports,
Pacific white-sided dolphins within the Pacific U.S. Exclusive Economic Zone are divided into two discrete, non-
contiguous areas: 1) waters off California, Oregon and Washington (this report), and 2) Alaskan waters.




the three ship surveysis 25, 825 (CV_= 0.49) Pacific white-sided dolphins (Barlow 1997).

Minimum Population Estimate
Thelog-normal 20th percentile of the abeve 1991-96 weighted average abundance estimate is82,939 17,475
Pacific white-sided dolphins.

Current Population Trend

No long-term trendsin the abundance of Pacific white-sided dolphinsin California, Oregon and Washington
are suggested based on historical and recent surveys (Dohl et al. 1980; 1983; Green et a. 1992; 1993; Barlow 1995;
Forney et al. 1995;).

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

factor of 0.45 (for a species of unknown status with a mortality rate CV >0.60 and <0.80; Wade and Angliss 1997),
resulting in a PBR of 157 Pacific white-sided dolphins per year.

ANNUAE-HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

Reduction Plan, mean annual takes in Table 1 are based only on 1997-98 data. This results in an average estimate of

Simttar-d Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of BajaCalifornia,
Mexico and probably take the southern form of this species. Quantitative data are available only for the Mexican
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aillnet fishery, although nets may be up to 4.5 kmlong (Holts and Sosa-Nishizaki, 1998). The fleet kasincreased from
two vesselsin 1986 to 29-31 vessels in 4992 1993 (Sesa-MNtshizaki-et-ab—1993; Holts and Sosa-Nishizaki 1998). The

total number of setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately
2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality rateis similar to that observed in Californiadriftnet fisheries

fishery to alongline fishery (D. Holts, pers. comm.).

Table 1. Summary of available information on the incidental mortality and injury of Pacific white-sided dolphins
(Cdlifornia/ Oregon/Washington Stock) in commercial fisheries that might take this species. All observed
entanglements of Pacific white-sided dolphins resulted in the death of the animal. Coefficients of variation for
mortality estimatesare providedin parentheses; n/a=not available. Mean annual takes are based on
1994-98 data unless noted otherwise,

Per cent Observed Estimated Annual Mean Annual
Fishery Name Data Type Year(s) Observer Mortality Mortality Takes 99495 (CV/
Coverage in par entheses)
CA/OR thresher observer data 195% 9:8%- 5 51663y
shar k/swor dfish drift 1992 13-6% 3 22670y 221034}
gillnet fishery 1993 134%- 2 156:66
1994 17.9% 3 17 (0.67)
1995 15.6% 1 6 (0.92) 6.0 (0.68)*
1996 12.4% 3 25 (0.96)
1997 23.0% 3 12 (0.68)
1998 20.0% 0 0
WA/OR/CA domestic observer data 195% 53:9% 8] 8]
groundfish trawl fisheries 1992 26% 3] 8]
(At-sea processing Pacific 1993 65:8% 3] 8]
whiting fishery only). 1994 53.8% 0 0
1995 56.2% 0 0
1996 66-6-65.2% 0 0 A
1997 65.7% 0_ 0
1998 77.3% 1 1(0.48 0.2(0.48)
other records 1996 3 a3 0.6 (n/
WATORICATOmt-venttre ebserverdata | $989-96 8 A °]
eiseentiated)
OR-expertmentat-thresher ebserverdata | $986-88 16:3% 9 apprex—29 °]
1586-88 3 eiseentiated)
Minimum total annual takes $993+-95 22034}
6.8 (0.60)

1 Only 1997-98 mortality estimates are includedin the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Low levelsof mortality for Pacific white-sided dol phins have al so been documented in the California/Oregon/
Washington domestic groundfish trawl fisheries ( Perez and Loughlin 1991; Perez, in prep;). Between 4989 1994 and
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0.8 (CV=0.48) Pacific white-sided dolphins.

- O ES

Other removals

Additional removals of Pacific white-sided dol phins from the wild have occurred in live-capturefisheries off
California. Brownell et al. (i#press 1999) estimate a minimum total live capture of 128 Pacific white-sided dol phins
between the late 1950s and 1993. The most recent capture wasin November 1993, when three animal s were taken for
public display (Forney 1994). No MMPA permitsare currently activefor live-captures of Pacific white-sided dolphins.

STATUSOF STOCK

The status of Pacific white-sided dolphins in California, Oregon and Washington relative to OSP is not
known, and thereisno indication of atrend in abundance for this stock. No habitat issues are known to be of concern
for this species. They are not listed as "threatened" or "endangered” under the Endangered Species Act nor as

mortality in 1994-98 (6.8 animals) is estimated to be less than the PBR (157), and therefore they are not classified as
a"strategic” stock under the MM PA.. Thetotal fishery mortality and seriousinjury for this stock during994+-95isless
than 10% of the calculated PBR and, therefore, can be considered to beinsignificant and approaching zero mortality

and seriousinjury rate.
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RISSO'S DOLPHIN (Grampus griseus):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso's dol phins are distributed world-widein tropical | o
and warm-temperate waters. Off the U.S. West coast, Risso's v o ¥ WASHINGTON
dolphins are commonly seen on the shelf in the Southern !
CaliforniaBight and in dlope and offshore waters of California,
Oregon and Washington. Based on sighting patterns from o )
recent aerial and shipboard surveys conducted in these three i OREGON
states during different seasons (Figure 1), animals found off
California during the colder water months are thought to shift
northward into Oregon and Washington as water temperatures
increase in late spring and summer (Green et al. 1992). The
southern end of this population'srangeis not well-documented,
but on arecent joint U.S./Mexican ship survey, Risso'sdol phins
were sighted off northern Baja California, and a conspicuous
500 nmi gap was present between these animals and Risso's
dolphins sighted south of Bgja California and in the Gulf of
Cdlifornia (Mangels and Gerrodette 1994). Thus this
population appears distinct from animals found in the eastern
tropical Pacific and the Gulf of California. Although Risso's
dolphins are not restricted to U.S. waters, cooperative
management agreements with Mexico exist only for the tuna
purse seine fishery and not for other fisheries which may take
this species (e.g. gillnet fisheries). For the Marine Mammal W 130’ W 125" W 120°
Protection Act (MMPA) stock assessment reports, Risso's Figure 1. Risso’'s dolphin sightings based on
dolphins within the Pacific U.S. Exclusive Economic Zone are aerial and shipboard surveys off California,
divided into two discrete, non-contiguous areas: 1) waters off Oregon and Washington, $975-94 1991-96 (see
California, Oregon and Washington (this report), and 2) Appendix 2, Figures 1-5, for data sources and
Hawaiian waters. information on timing and location of survey
effort). Dashed line represents the U.S. EEZ,
thick line indicates the outer boundary of all
surveys combined.
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N 35°
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ship surveysis 16,483 (CV = 0.28) Risso’s dolphins (Barlow 1997).

Minimum Population Estimate
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Thelog-normal 20th percentile of the abeve 1991-96 weighted average abundance estimate is22,388 13,079
Risso's dolphins.

Current Population Trend

Although sighting records of Risso's dolphins appear to have increased during the last two decadesin some
areas off the U.S. West coast (Green et al. 1992; 1993; Shane 1994), sampling effort has also increased, and there are
no statistical estimates of historical abundance on which to base a quantitative comparison. Thus, it is possible that
Risso's dolphin abundance off the U.S. West coast has increased, but no definitive statement regarding trends in
abundance of Risso's dolphins off California, Oregon and Washington can be made.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity ratesis availablefor Risso'sdolphinsin California,

Oregon and Washington.

(for a species of unknown status with a mortality rate CV >0.80; Wade and Angliss 1997), resulting in a PBR of 105
Riss0’ s dolphins per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
A summary of recent fishery mortality and injury for this stock of Risso’ sdolphinisshownin Table1. More
detailed information on these fisheriesis provided in Appendix 1. Inthe Californiadrift gillnet fishery, the observed
average tate-of kit for Risso’s dolphins for the most recent five years of monitoring, $994-95,1524/3;125=0-06+7
f ishing i P ishing tar-ane eesonHIpressy: Mortality estimates for

annual takesin Table 1 are based 997-98 data. Thisresultsin an =0.96
dolphins taken annually. vers s i Hy s i ishery

eV=022ranimats:
Simttar-etDrift gillnet fisheriesfor swordfish and sharksexist along the entire Pacific coast of BajaCalifornia,
Mexico and tray-probably take animal sfrom the same population. Quantitative dataare availableonly for the Mexican

two vesselsin 1986 to 29-31 vesselsin $992 1993 (Sesa-Nishizaki-et-al—1993; Holts and Sosa-Nishizaki 1998). The
total number of setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately
2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets; Sosa-Nishizaki et al., 1993). Thisoverall mortality rateissimilar to that observed in Californiadriftnet fisheries

fishery to alongline fishery (D. Holts, pers. comm.).

Additional mortality of unknown extent has been documented for Risso's dolphinsin the squid purse seine
fishery off Southern California (Heyning et al. 1994). Thismortality probably represented animalskilled intentionally
to protect catch or gear, rather than incidental mortality, and such intentional takes are now illegal under the 1994
Amendment to the MMPA. This fishery has expanded markedly since 1992 (California Department of Fish and
Game, unpubl. data). No recent Risso’s dolphin mortality has been reported for this fishery, but it is currently not
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Table 1. Summary of available information on the incidental mortality and injury of Risso's dolphin (California/
Oregon/Washington Stock) in commercial fisheriesthat might takethisspecies. All observed entanglementsof Risso's
dolphins resulted in the death of the animal. Coefficients of variation for mortalitv estimates are provided in
parentheses; n/a = not available. Mean annual takes are based on 1994-98 data unless
noted otherwise.

Per cent Observed Estimated Mean Annual Takes
Fishery Name Data Type Year(s) Observer Mortality Annual $99+95(CVin
Coverage Mortality par entheses)

CA/OR thresher observer 199% 9:8%- 5 53650y
shar k/swor dfish drift gillnet data 1992 13:6% 5 37648 3022
fishery 1993 134%- 7 -

1994 17.9% 1 6(0.91)

1995 15.6% 6 39(0.57)

1996 12.4% 0_ 0 55(0.96) *

1997 23.0% 3 11 (0.96)

1998 20.0% 0 0
CA-satitHptrsesenefishery srendgs 1988-89 4 A A

f G

Minimum total annual takes $994-95 37022} 5.5 (0.96)

LOnly 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

STATUSOF STOCK

The status of Risso's dol phinsoff California, Oregon and Washington relative to OSPis not known, and there
are insufficient data to evaluate potential trends in abundance. No habitat issues are known to be of concern for this
species. They arenot listed as"threatened” or "endangered” under the Endangered Species Act nor as" depleted” under

the MMPA.. Thetotal fishery mortality and seriousinjury for this stock eiring1991-95 is greater |ess than 10% of the
calculated PBR and, therefore, canriet be considered to be insignificant and approaching zero mortality and serious
injury rate.
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BOTTLENOSE DOLPHIN (Tursiopstruncatus): California Coastal Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

Bottlenose dol phinsaredistributed world-
wide in tropical and warm-temperate waters. In
many regions, including California, separate
coastal and offshore populations are known [N3s'J
(Walker 1981; Ross and Cockcroft 1990; Van
Waerebeek et al. 1990). Cadlifornia coastal
bottlenose dolphins are found within about one

kilometer of shore (Figure 1; Hansen, 1990; . PRANRISCO
NMFES—unpubtished—data; Carretta et al. 1998;

Defran and Weller 1999) primarily from Point T CALIFORNIA
Conception south into Mexican waters, at least as T MONTEREY

far south as Ensenada. Oceanographic events BaY

northward range extension into central California N3 -

after the 1982-83 El Nifio_(Hansen and Defran CONCEPTION
1990; Wells et al. 1990). Since the 1982-83 El
Nifio, which increased water temperatures off PACIFIC coto- M\IL(‘;)ELES
California, they have been consistently sighted in OCEAN

central California as far north as San Francisco. o
Photo-identification studies have documented — [ys3°]
north-south  movements of coastal bottlenose N SAN
dol phins (Befranetat—1986:-Hansen 1990; Defran . \DIEGO
et a. 1999), and monthly counts based on surveys win® W1I22° WlIZO" W1I18° Wile*
between the U.S./Mexican border and Point

Conception are variable (Carretta et al ~rprep: Figure 1. Range (in bold) of the coastal k_)ottle_nose dolphin
1998), indicating that animal sare probably moving based on aerial surveysalong the coast of Californiafrom 1990-

into and out of this area.  Although coastal 949 (see Appendix 2, Figure 7, for data sourcesand information
bottlenose dolphins are not restricted to U.S. ON timing and teeatten distribution of survey effort). This
waters, cooperative management agreements with population of bottlenose dolphinsis found within about 1 km of
Mexico exist only for the tuna purse seine fishery ~ SNOre.

and not for other fisheries which may take this

species(e.g. gillnet fisheries). Therefore, the management stock includes only animalsfound within U.S. waters. For
the Marine Mammal Protection Act (MMPA) stock assessment reports, bottlenose dolphins within the Pacific U.S.
Exclusive Economic Zone are divided into three stocks: 1) Californiacoastal stock (thisreport), 2) California, Oregon
and Washington offshore stock, and 3) Hawaiian stock.

POPULATION SIZE

only isthe most appropriate for U.S. management of this stock. Tandem aerial surveys were conducted in 1990-94
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to estimate the abundance of coastal bottlenose dol ghr ns throughout the southern California QOI‘tI onof their U.S. range,

eeastal—bett—tmese—detphms— These eﬂr mateﬁ whrch are corrected for the fraction of anrmals mrseed by a smgle
observer team, rangefrom 78to271animals, wrth amean abundance estimate of 140 bottlenose dol phr ns (CV 0.05).

Minimum Population Estimate
The log-normal 20" percentile of the above average abundance estimate for U.S. waters based on the 1994

and 1999 surveys {Eearrettaetal+rprep) is 334 154 coastal bottlenose dolphins.

Current Population Trend
No trend in abundance of coastal bottlenose dolphinsis apparent based on the available data.

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

POTENTIAL BI OLOGI CAL REMOVAL

arecovery factor of 0.50 (for a species of unknown status with no known fishery mortality; Wade and Angliss 1997),
resulting in a PBR of 1.5 coastal bottlenose dolphins per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

Duetoitsexclusive use of coastal habitats, this bottlenose dol phin population is susceptibleto fishery-related
mortality in coastal set net fisheries. A summary of knewn information on fishery mortality and injury for this stock
of bottlenose dolphin is shown in Table 1. More detarled mformatron on t-hese—f-reheﬁs the set grllnet frshery |s
provrded in Appendrx 1 > i

of these cI osures, the potential for mortality of coastal bottlenose dolphinsin the California set gillnet frshery has been
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areatly reduced since 1994. Fisher self-report data and stranding records for 1994-98 do not include any records of

- Coastal gillnet fisheries exist in Mexico and probably take animals from this population, but n
details are available.

Table1. Summary of available information on the incidental mortality and injury of bottlenose dol phins (California
Coastal Stock) in commercial fisheries that might take this species.

Per cent Observed Estimated Mean Annual

Fishery Name Data Type Year(s) Observer Mortality | Annual Mortality Takes

Coverage 199495
CA angel shark/ halibut and other observer 1991-94 10-15% 0 neneorfew 0
species large mesh (>3.5in) set data
gillnet fishery 1995-98 0% 0
Yndetermined strandings 1975-90
Minimum total annual takes 199395 0

Other removals

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

STATUSOF STOCK

The status of coastal bottlenose dolphinsin Californiarelativeto OSPis not known, and there is no evidence
of atrend in abundance. They are not listed as "threatened" or "endangered” under the Endangered Species Act nor
as "depleted" under the MMPA. Because no recent fishery takes have been documented, coastal bottlenose dolphins
arenot classified asa"strategic" stock under the MMPA, and thetotal fishery mortality and seriousinjury for thisstock
can be considered to be insignificant and approaching zero.

Habitat Issues

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

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenose dolphins are distributed world-wide in -
tropical and warm-temperatewaters. |nmany regions, including _)
California, separate coastal and offshore populations are known v WASHINGTON
(Walker 1981; Ross and Cockcroft 1990; Van Waerebeek et al.
1990). On surveys conducted off California, offshore bottlenose
dolphins have been found at distances greater than a few | OREGON
kilometers from the mainland and throughout the Southern \
CdliforniaBight. They have also been documented in offshore
watersasfar north as about 41°N (Figure 1), and they may range
into Oregon and Washington waters during warm-water periods.
Sighting records off California and Baja California (Lee 1993;
Mangels and Gerrodette 1994) suggest that offshore bottlenose
dolphins have a continuous distribution in these two regions.
Based on aerial surveysconducted during winter/spring 1991-92
(Forney et al. 1995) and shipboard surveys conducted in
summer/fall 1991 (Barlow 1995), no seasonality in distribution
is apparent_(Forney and Barlow 1998). Altheugh-oOffshore
bottlenose dolphins are not restricted to U.S. waters, but
cooperative management agreements with Mexico exist only for
the tuna purse seine fishery and not for other fisheries which
may take this species (e.g. gillnet fisheries). Therefore, the T T T
management stock includes only animals found within U.S. W 130° W 125° W 120°
waters. For the MarineMammal Protection Act (MMPA) stock  Figure 1. Offshore bottlenose dolphin sightings
assessment reports, bottlenose dolphins within the Pacific U.S. pased on aeriad and shipboard surveys off
Exclusive Economic Zone are divided into three stocks: 1) california, Oregon and Washington, 97594

California coastal stock, 2) California, Oregon and Washington 1991-96 (see Appendix 2, Figures 1-5, for data
offshore stock (this report), and 3) Hawaiian stock. sources and information ontiming and location of
survey effort). All sightings were made at
distances greater than a few kilometers from the
mainland California coast. Dashed line
represents the U.S. EEZ, thick line indicates the
outer boundary of all surveys combined.
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The previous best estimat

surveys, 956 (CV = 0.14) offshore bottlenose dolphins (Barlow 1997).
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Current Population Trend
No information on trends in abundance of offshore bottlenose dolphinsis available.

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

of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in a PBR of 8.5 offshore

bottlenose dolphins per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
A summary of known fishery mortality and injury for this stock of bottlenose dolphin is shownin Table 1.

More detailed information on these fisheries is provided in Appendix 1. Hrthe-Catiforntadriftgittnetfishery,the

of _zero offshore bottlenose dolphins taken annually.
Simttar-d Drift gillnet fisheries for swordfish and sharksexist along the entire Pacific coast of BajaCalifornia,

Mexico and may take animals from the same population. Quantitative data are available only for the Mexican

aillnet fishery, although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet has increased from
two vesselsin 1986 to 29-31 vesselsin 4992 1993 (Sosa-Nishizaki-et-a—1993; Holts and Sosa-Nishizaki 1998). The
total number of setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately
2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality rateis similar to that observed in Californiadriftnet fisheries
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has been documented in the squid purse seine fishery off Southern California (Heyning et al. 1994). Based on this
association, offshore bottlenose dolphins may also have experienced some mortality in this fishery. However these
would probably represent animals killed intentionally to protect catch or gear, rather than incidental kills, and such
intentional takes are now illegal under the 1994 Amendment to the MMPA.

Tablel. Summary of available information on theincidental mortality and injury of bottlenose dolphins (California/
Oregon/Wash| ngton Offshore Stock) in commerC| alfi sherl esthat mi ght taketh| ssped es. —A+|-ebserved—e|=ttaﬁg+ements

unless noted otherW|se
A S SR A A A B ST

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Mortality Annual Takes
Coverage $991+95 (CVin
par entheses)
CA/OR thresher observer 195% 9:8%- 8] 8]
shar k/swor dfish drift data 1992 13-6% 3 2246:93y 4-4-(3-00)
gillnet fishery 1993 134%- °] 2]
1994 17.9% 0 0
1995 15.6% 0 0
1996 12.4% 0_ 0_ 0t
1997 23.0% 0_ 0_
1998 20.0% 0 0
CA-anchovy-mackeretand | togboekdata | 1996-92 ES MA-633 Afa
turerptse-seefishery
Yndetermined Sraneings
Minimum total annual takes $99+-95 44-(1-00) 0

1 Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.
Other removals

Twenty-seven bottlenose dol phinswere captured off Californiabetween 1966 and 1982 (Walker 1975; Reeves
and L eatherwood 1984). Based on the locations of capture activities, these animals probably were offshore bottlenose
dolphins (Walker 1975). No additional captures of bottlenose dolphins off California have been documented since
1982, and no MMPA live-capture permits are currently active for this species.

STATUSOF STOCK

The status of offshorebottlenosedolphinsin Californiarel ativeto OSPis not known, and there areinsufficient
datato evaluatetrendsin abundance. No habitat issuesare known to be of concernfor thisspecies. They arenot listed
as "threatened" or "endangered" under the Endangered SpecmAct nor as "depl eted" under the MMPA. Bwause-t—he

injury for this stock can be considered to be insignificant and approaching zero
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STRIPED DOLPHIN (Stenella coeruleoal ba):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE -
Striped dol phinsaredistributed world-wideintropical _)

and warm-temperate pelagic waters. On recent shipboard
surveys extending about 300 nmi offshore of California, they
were sighted within about 100-300 nmi from the coast (Figure
1). No sightings have been reported for Oregon and
Washington waters, but striped dol phins have stranded in both
states (Oregon Department of Fish and Wildlife, unpublished
data; Washington Department of Fish and Wildlife,
unpublished data). Striped dolphinsare aso commonly found
in the central North Pacific, but sampling between this region
and California has been insufficient to determine whether the
distribution is continuous. Based on sighting records off
California and Mexico, striped dolphins appear to have a
continuous distribution in offshore waters of these two regions
(Perrin et al. 1985; Mangels and Gerrodette 1994). No
information on possible seasonality in distributionisavailable,
because the California surveys which extended 300 nmi
offshore were conducted only during the summer/fall period. ; ; ;

Although striped dolphins are not restricted to U.S. waters, W 130° W 125° W 120°
cooperative management agreements with Mexico exist only
for the tuna purse seine fishery and not for other fisheries

which may take this species (e.g. gillnet fisheries). Therefore, Figure 1. Striped dolphin sightings based on
themanagement stock includesonly animalsfoundwithinU.S. saria and shipboard surveys off California,

waters. For the Marine Mammal Protection Act (MMPA) Oregon and Washington, $975-94 1991-96 (see

stock assessment reports, striped dolphins within the Pacific Appendix 2, Figures 1-5, for data sources and
U.S. Exclusive Economic Zone are divided into two discrete, niormati on’on timing and location of survey

non-contiguous areas: 1) waters off California, Oregon and effort). Dashed line represents the U.S. EEZ
Washington (this report), and 2) waters around Hawaii. thick line indicates the outer boundary of all

surveys combined.
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POPULATION SIZE

s He—o stHmat og-normal_20th percentile of the 1991-96 g age
abundance estimate is +9;248-antmals 17,995 striped dolphins.

Current Population Trend
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Prior to the 1991 shipboard survey (Barlow 1995), striped dolphins were not thought to be common off
California (Leatherwood et al. 1982), and two surveys extending approximately 200 nmi offshore of California and
Baja Californiain 1979 and 1980 resulted in only one sighting of three striped dolphins (Smith et al. 1986). Thusit
is possible that striped dolphin abundance off California has increased over the last decade (consistent with the
observed warming trend for these waters, Roemmich 1992); however, no definitive statement can be made, because
statistical estimates of abundance were not obtained for the earlier surveys.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity ratesisavailablefor striped dolphins off California.

of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in a PBR of 180 striped

dalphins per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for this stock of striped dolphinisshownin Table 1. More
detailed information on these fisheriesis provided in Appendix 1. trtheCatforntadriftgiinetfisherythe-observed

in Table 1 are based only on 1997-98 data. Thisresults in an average estimate of zero striped dolphins taken annually.

Table 1. Summary of available information on the incidental mortality and injury of striped dolphins (California/
Oregon/Washington Stock) in commercial fisheries that might take this species. The single observed entanglement
of astriped dolphin resulted in the death of the animal. Coefficients of variation for mortality estimates are provided
in parentheses. Mean annual takes are based on 1994-98 data unless noted
otherwise,

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Mortality Annual Takes
Coverage $991+95 (CVin
par entheses)

CA/OR thresher observer 199% 9:8%- °] °] +2-(4-66)
shar k/swor dfish drift data 1992 13-6% 2] 2]
gillnet fishery 1993 134% 8] 8]

1994 17.9% 1 6 (0.90)

1995 15.6% 0 0

1996 12.4% 0_ 0_ 0!

1997 23.0% 0_ 0_

1998 20.0% 0 0
Minimum total annual takes $99+-95 +2{(+60)0_ |
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1 Only 1997-98 mortality estimates are includedin the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Simttar-d Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of BajaCalifornia,
Mexico and may take animals from the same population. Quantitative data are available only for the Mexican

two vesselsin 1986 to 29-31 vesselsin $992 1993 (Sesa-Nishizaki-et-al—1993; Holts and Sosa-Nishizaki 1998). The
total number of setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately
2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality rateis similar to that observed in Californiadriftnet fisheries

fishery to alongline fishery (D. Holts, pers. comm.).

STATUSOF STOCK

The status of striped dolphinsin Californiarelative to OSP is not known, and there are insufficient data to
evaluate potential trends in abundance. No habitat issues are known to be of concern for this species. They are not
listed as"threatened"” or "endangered” under the Endangered Species Act nor as"depleted” under the MM PA. Becatise

total fishery mortality and serious injury for this stock can be considered to be insignificant and approaching zero.
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SHORT-BEAKED COMMON DOLPHIN (Delphinus delphis):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE |-
Short-beaked common dol phins are the most abundant
cetacean off California, and are widely distributed between the
coast and at least 300 nmi distance from shore. The abundance
of this species off California has been shown to change on both
seasonal and inter-annual time scales (Dohl et al. 1986; Barlow
1995; Forney et al. 1995). Historically, they were reported
primarily south of Pt. Conception (Dohl et al. 1986), but on
recent (1991/93/96) summer/fall surveys, they were commonly
sighted as far north as 42°N (Figure 1). Four strandings of
common dol phins havebeenreportedin Oregon and Washington
since 1942 (B. Norberg, pers. comm.). Of these, three were not
identified to the specieslevel, and one animal, which stranded in
1983, was identified as a short beaked common dolphin (J.
Hodder, pers. comm)

WASHINGTON

N 45°

N 40°

N 35°

PACIFIC
OCEAN

N 30°

HOVE 3 W 130° W 125° W 120°
Thetr dlstrlboutlon is continuous southward into Mexican waters Figure 1. Short-besked common  dolphin
to about 13°N (Perrin et al. 1985; Wade and Gerrodette 1993; sightings based on 1994—ane—1993Catifernia

Mangels and Gerrodette 1994), and short-beaked common shipboard surveys-gringwhichthe twespeeiesef

dolphins off California may be an extension of the "northern Bel-ehmus—were—dﬁ-ferent’rated off Callfornlg
common dolphin" stock defined for management of eastern

tropical Pecific tuna fisheries (Perrin et al. 1985). However, 2’,’:@”0@ éliifordatasourcaand|nformat|on on
preliminary data on variation in dorsal fin color patterns suggest

: o Lo ; timing and location of survey effort). No
there may bemultiple stocksin thisregion, including at least two Delphinus sightings have been made off Oregon

possible stocks in California (Farley 1995). The less abundant 4 \v/ashi ngton. Dashed linerepresentstheU.S.
long-beaked common dol phin has only recently been recognized EEZ, thick lineindicatesthe outer boundary of all

as a different species (Heyning a_nd Pertin 19945 Rosel et a. surveys combined.

1994), and much of the available information has not

differentiated between the two types of common dolphin.

Although short-beaked common dol phins are not restricted to U.S. waters, cooperative management agreementswith
Mexico exist only for the tuna purse seine fishery and not for other fisheries which may take this species (e.g. gillnet
fisheries). Under the MarineMammal Protection Act (MM PA), short-beaked common dol phinsinvolvedintunapurse
seinefisheriesin international waters of the eastern tropical Pacific are managed separately, and they are not included
in the assessment reports. For the MMPA stock assessment reports, there is a single Pacific management stock
including only animals found within the U.S. Exclusive Economic Zone of California, Oregon and Washington.

POPULATION SIZE

Aerial line transect surveys conducted in winter/spring of 1991-92 resulted only in a combined abundance
estimate of 305,694 (CV=0.34) animals for short-beaked and long-beaked common dolphins, because species-level
identification wasnot possiblefromtheair (Forney et al. 1995). Based on sighting locations, the majority of thesewere
probably short beaked common dol ph| ns. A better specms—specmc abundance eﬂ| mate—based—eﬁ—l%i—and—]:%a

1993: Barlow and Gerrodette 1996 and California, Oregon and Washington (in 1996; Barlow 1997). Thedistribution
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on the three ship surveysis 373,573 (CV=0.19) short-beaked common dolphins (Barlow 1997).

Minimum Population Estimate
Thelog-normal 20th percentile of the 1991-96 weighted average abundance estimate fromthecombined4991

and-1993-shipboard-surveys is 389,77 318,795 short-beaked common dolphins.

Current Population Trend

In the past, common dolphin abundance has been shown to increase off California during the warm-water
months (Dohl et al. 1986). Surveys conducted during both cold-water and warm-water conditionsin 1991 and 1992
(Barlow 1995, Forney et al. 1995) resulted in overall abundance estimates (for both types of common dolphins
combined) which were considerably greater than historical estimates (Dohl et a. 1986). The A recent anatyss

changesin oceanographic conditions. Anongoing declinein theesmbiregrabundance of ‘ northern common dolphins
(including both long-beaked and short-beaked common dol phins) in the eastern tropical Pacific and along the Pecific
coast of Mexico suggests a possible northward shift in the distribution of common dolphins (IATTC 1997) during this
period of gradual warming of the waters off California (Roemmich 1992). The mgjority of thisislikely to reflect an
increase in the abundance of short-beaked common dolphins. Heyning and Perrin (1994) have detected changes in
the proportion of short-beaked to |ong-beaked common dol phins stranding along the California coast, with the short-
beaked common dol phin stranding more frequently prior to the 1982-83 El Nifio (which increased water temperatures
off California), and the long-beaked common dolphin more commonly observed for severa years afterwards. Thus,
it appears that both relative and absolute abundances of these species off California may change with varying
oceanographic conditions.

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

Wade and Angliss 1997), resulting in a PBR of 3,188 short-beaked common dolphins per year.

ANNUAE-HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for short-beaked common dolphins is shown in Table 1.
More detailed information on these fisheriesis provided in Appendix 1. Mortality of common dolphins primarily has
been observed in Californiadrift gillnet fisheries (Julian and Beeson 1998; Julian 1997; Cameron and Forney 1999).
Because of the difficulty in distinguishing short-beaked and |ong-beaked common dol phinsin the field, tissue samples
have been collected for most of the animals observed killed. These tissue samples have enabled positive identification
using genetic techniques for themaority-of all except two of the common dolphinskilled (NMFS, unpublished data).




estimate of 78 (CV= 0.23) short-beaked common dol phins taken annually.

Table 1. Summary of availableinformation onthei inci dental mortal |ty and inj ury of short-beaked common dolphins

(California/Oregon/Washi ngton Stock) in commerC| alfi shen esthat mi ght
take this species. 3

All entanglements resulted in the death of the ani mal

Beeseﬁ—m—ﬁfess-) Coeff|C|ents of vanatlon for mortallty estl mates are prowded in parenth@es—when n/a = not
available. Mean annual takes are based on 1994-98 data unless noted otherwise.

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year Observer +Prorated M ortality;-ebserved—+ Annual Takes
Coverage Mortality prorated (CVin
par entheses)
CA/OR thresher observer 499% 9:8%- 37+6 376(0-24+61 2ZHH6-39)
shar k/swor dfish drift data 1992+ 13:6% 3%+5 28702H+37
gillnet fishery 1993 134%- 24—+4 +79+0-26+30 (includes prorated
1994 17.9% 25+%26 146 46 (0.18)+6 ane-reteased-alive)
1995 15.6% 36+9 231(0.29) +9
1996 12.4% 27 319 (0.23) 78 (0.23)
1997 23.0% 21 105 (0.30)_
1998 20.0% 9 51 (0.33)
CA angel shark/ halibut Common dolphins, species not determined
and other specieslarge
mesh (>3.5in) set gillnet | observer data 1994 9-8% o o
fishery 1902 125% 2 15(0-66)
4993 15-4% °] °] .
1994 7.7% 0 0 >
1995-98 0% na na va
MMAP —
%If-reporti ng 1995 _ 1
1996 i 1 >1 208(a)
1998 a 2 22
Undeter mined strandings 1994-98 | 2 common dolphins (species not determined) stranded with >0.4 (n/a)
evidence of fishery interactions
Minimum total annual takes 2%79%(6995}:3)

10nly 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.
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Additional common dolphin mortality has been reported for set gillnets in California (Fabte-tJulian and
Be@on 1998) however because of a 1994 ban on gillnets in nearshore areas of Southern California, the-size-ef-this

y : the srze of thisfishery decreased tgv about a factor of two (see
gpendix 1), and the obeerv Qrogram was disconti nued Us y FORos! arSS mptem

reports are considered unreliabl e (see Appendix 4 of Hill and DeMaster 1998) they represent a minimum mortality for
this fishery..
Two common dolphins (type not specified) stranded with evidence of fishery interaction (NMFS, Southwest

Region, unpublished data); one animal had a hook and line in its mouth and a slit ventrum, and the other animal had
its flukes cut off. It is not known which fisheries were responsible for these deaths.

Simttar-d Drift gillnet fisheriesfor swordfish and sharksexist along the entire Pacific coast of BajaCalifornia,
probably take short beaked common dolphi ns from the same popul ation. Quantitative dataare avai lable only for the

mcreased fromtwo vesselsin 1986 t02931 vesselsin 3:992 1993 (Seea-Niehi-zalﬂ—et—al—]:QQa Holtsand Sosa-Nishizaki
1998). The total number of sets in this fishery in 1992 can be estimated from data provided by these authors to be
approximately 2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammals
in 77 observed Sets; SosaNishizaki etal. 1993) This overall mortality rateis similar to that observed in California

swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

Other Mortality

Inthe easterntropical Pacific, 'northern common dol phins have been incidentally killed in international tuna
purse seinefisheriessincethelate 1950's. Cooperativeinternational management programshavedramatically reduced
overall dolphin mortality in these fisheries during the last decade (Joseph 1994). Between 993 1994 and 4995 1998,
annual mortality of northern common dolphins (potentially including both short-beaked and 1ong-beaked common
dolphins) ranged between 9 and +73 261 animals, with an average of 426 91 (IATTC, in prep) HaH-ane-H-ennert
199319941995, 1996 LennertancHHaH-1994). Although it is unclear whether these animals are part of the same
population as short-beaked common dol phinsfound off California, they are managed separately under a section of the
MMPA written specifically for the management of dolphinsinvolved in eastern tropical Pacific tuna fisheries.

STATUSOF STOCK

The status of short-beaked common dolphins in Californian waters relative to OSP is not known. The
observed increase in abundance of this species off Californiaover thelast decade probably reflectsadistributional shift
(Anganuzzi et al. 1993; Barlow 1995; Forney et al. 1995; Forney and Barlow 1998), rather than an overall population
increase due to growth. No habitat issues are known to be of concern for this species. They are not listed as
"threatened" or "endangered” under the Endangered Specres Act nor as "depleted" under the M MPA. :l'-he-average

animals) is estimated to be |ess than the PBR (3,188), and therefore they are not classrfied as g "strategic” stock under
the MMPA. The total estimated fishery mortality and injury for short-beaked common dolphinsis less than 10% of

the calculated PBR and, therefore, can be considered to be insignificant and approaching zero mortality and serious
injury rate.
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LONG-BEAKED COMMON DOLPHIN (Delphinus capensis):
California Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

L ong-beaked common dol phins have only recently been
recognized asadistinct species (Heyning and Perrin 1994; Rosdl
et al. 1994). Along the U.S. west coast, their distribution
overlaps with that of the short-beaked common dolphin, and
much historical information has not distingui shed between these
two species. Long-beaked common dolphins are commonly
found within about 50 nmi of the coast, from Bgja California
(including the Gulf of California) northward to about central
Cdlifornia (Figure 1). Stranding data and sighting records
indicate that the relative abundance of this species off California
changes both seasonaly and inter-annually, with highest
densities observed during warm-water events (Heyning and
Perrin 1994). Although long-beaked common dolphins are not
restricted to U.S. waters, cooperative management agreements
with Mexico exist only for the tuna purse seine fishery and not
for other fisheries which may take this species (e.g. gillnet
fisheries). Under the Marine Mammal Protection Act (MMPA),
long-beaked ("Baja neritic') common dolphins involved in
eastern tropical Pacific tuna fisheries are managed separately as
part of the 'northern common dolphin' stock (Perrin et al. 1985),
and these animal s are not included in the assessment reports. For
the MMPA stock assessment reports, there is a single Pacific
management stock including only animalsfound withinthe U.S.
Exclusive Economic Zone of California.

POPULATION SIZE

Aerial line transect surveys conducted in winter and
spring of 1991 and 1992 resulted only in a combined abundance
estimate of 305,694 (CV=0.34) long-beaked and short-beaked
common dolphins, because species-level identification was not
possible from the air (Forney et al. 1995). Based on sighting
locations, the majority of these animals were probably short-
beaked common dolphins. A better, species-specific abundance
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Figure 1. Long-beaked common dolphin

sightings based on 199t—ang—1993—Csahfornta
shipboard surveys;during-which-the-two-spectes
ofDelphinus-were-differentiated off California

2, Figures 3-5, for data sources and information
on timing and location of survey effort). No
Delphinus sightings have been made off Oregon
and Washington. Dashed linerepresentsthe U.S.
EEZ, thick line indicates the outer boundary of all
surveys combined.

California, Oregon and Washington waters based on the three ship surveysis 32,239 (CV=0.18) |ong-beaked common
dalphins (Barlow 1997).

Minimum Population Estimate

Thelog-normal 20th percentile of the 1991-96 weighted average abundance esti matefromthecombined+991
and-1993-shipboard-surveys is 5,564 27,739 long-beaked common dolphins.
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Current Population Trend

Duetothe historical lack of distinction between the two speciesof common dolphins, it isdifficult to establish
trends in abundance for this species. In the past, common dolphins have been shown to increase in abundance off
California during the warm-water months (Dohl et al. 1986). Surveys conducted during both cold-water and warm-
water conditionsin 1991 and 1992 (Barlow 1995, Forney et al. 1995) resulted in overall abundance estimates (for both
types of common dolphins combi ned) which were considerably greater than historical esti mates (Dohl et al. 1986)

to date. Anongoing declineinthe eembmed—abundance of ! northern common dolphins’ (including both long-beaked
and short-beaked common dol phins) inthe easterntropical Pacificand along the Pacific coast of Mexico (IATTC 1997)
suggests a possible northward shift in the distribution of common dolphins during this period of gradual warming of
the waters off California (Roemmich 1992). However, it isunclear how much of thisincrease reflects an increasein
the abundance of the long-beaked common dolphin. Heyning and Perrin (1994) have detected changes in the
proportion of short-beaked to long-beaked common dolphins stranding aong the California coast, with the short-
beaked common dol phin stranding morefrequently prior to the 1982-83 El Nifio (which increased water temperatures
off California), and the long-beaked common dol phin more commonly observed for several years afterwards. Thus,
it appears that both relative and absolute abundance of these species off California may change with varying
oceanographic conditions.

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

POTENTIAL BI OLOGI CAL REMOVAL

0.45 (to[ aspecies of unknown status with a mortality rate CV >0.60 and <0.80; Wade and Angliss 1997), resulting
inaPBR of 250 long-beaked common dolphins per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for long-beaked common dolphinsis shown in Table 1.
More detailed information on these fisheriesis provided in Appendix 1. Mortality of common dolphins primarily has
been observed in Californiadrift gillnet fisheries (Julian 1997; Julian and Beeson 1998; Cameron and Forney 1999).
Because of the difficulty in distinguishing short-beaked and |ong-beaked common dol phinsin the field, tissue samples
have been collected for most of the animals observed killed. These tissue samples have enabled positive identification
usi ng genet|c technlquesfor t-heﬁ‘tajﬁﬁ-t'y-ﬁf all except two of the common dol ph| nskilled (NM FS, unpublished data)

variability in entanglement rates additional years of data will be required to fully evaluate the effectiveness of pingers
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estimate of 13 (CV=0. 74) long-beaked common dolphins taken annually.
Additional common dolphin mortality has been reported for set gillnets in California (Fabte-tJulian and

eeson 1998); however because of a 1994 ban on gillnets in nearshore areas of Southern California, the-size-of-thts
i d years the S|ze of this fishery decreased by about a factor of two (eee

gpendix 1), and the obeerv program was discontinued. ©s

this fishery.
Two common dol phi ns (type not specified) stranded with evidence of fishery interaction (NMFS, Southwest

its fl ukes cut off. Itisnot known which fisheries were responsible for these deaths.

Table1. Summary of available information on the incidental mortality and injury of long-beaked common dolphins
(Cdlifornia Stock) and prorated unidentified common dol phi nsin commermal fisheries that might take this spec:ies

md—Beeﬁeﬁ—m—pfeﬁ-) Coeff|C| ents of variation for mortality estimates are prowded in parentheﬁes when available.
Mean annual takes are based on 1994-98 data unless noted otherwise,

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer +Prorated | Mortality;-observed— Annual Takes
Coverage Mortatity prorated (CVin
par entheses)
CA/OR thresher observer 199% 9:8%- 6+ —10 14048}
shar k/swor dfish drift data 1992 13-6%- 2+ 156:92—+18
gillnet fishery 4993 134%- -6+9 —+9
1994 17.9% 1+ 6(0.91)—+8
1995 15.6% 6—+0 39 (0.65)—+-6
1996 12.4% 1 12 (0.96) 13 (0.74)*
1997 23.0% 4 25(0.74)
1998 20.0% 110} 0
CA angel shark/ halibut Common dolphins, species not determined
and other specieslarge
mesh (>3.5in) set gillnet observer data 1991 9.8% 9 9
fishery 1992 125% 2 1546:66) o
4993 15-4% °] °] m
1994 7.7% 0 0 =
= 0,
MMAP 1995-98 0% n/a n/a
self-reporting
1995 - 1 >1
1996 i 1 >1 o
1998 o 2 22
Undeter mined strandings 1994-98 2 common dolphins (species not determined) stranded with >0.4 (n/a)
evidence of fishery interactions
Minimum total annual takes

1OnIy 1997 98 mortality esti mates are |ncI uded in the averaqe because overdl cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Simttar-d Drift gillnet fisheries for swordfish and sharksexist along the entire Pacific coast of BajaCalifornia,
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Mexico and may take long-beaked common dol phins from the same population. Quantitative data are available only

inthe U.S. drift gillnet fishery, although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet has
increased from twovesselsin 1986 to 29-31 vesselsin $992 1993 (Sesa-Ntshizaki-et-a-1993; Holts and Sosa-Nishizaki
1998). The total number of setsin this fishery in 1992 can be estimated from data provided by these authors to be
approximately 2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammals
in 77 observed sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality rate is similar to that observed in California

swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

Other Mortality

Inthe eastern tropical Pacific, 'northern common dol phins' have beenincidentally killed ininternational tuna
purseseinefisheriessincethelate 1950's. Cooperativeinternational management programshavedramatically reduced
overall dolphin mortality in these fisheries during the last decade (Joseph 1994). Between 993 1994 and 4995 1998,
annual mortality of northern common dolphins (potentially including both short-beaked and long-beaked common
dolphins) ranged between 9 and 73 261 animals, with an average of 426 91 (IATTC, in prep) Hat-aneHennert
1993;1994,1995:1996ennertancHat-1994). Althoughitislikely that thelong-beaked common dol phinsincluded
in the'northern common dol phin' stock are part of the same population asthose found off California, they are managed
separately under a section of the MMPA written specifically for the management of dolphins involved in eastern
tropical Pacific tuna fisheries.

STATUSOF STOCK

The status of long-beaked common dol phinsin Californiawaters relative to OSPis not known, and there are
insufficient data to evaluate potential trends in abundance of this species of common dolphin. No habitat issues are
known to be of concern for this species. They are not listed as "threatened” or "endangered” under the Endangered
Species Act nor as"depleted” under the MMPA. > ortatity-forthtsspec

annual human-caused mortality in 1994-98 (14 animals) is estimated to be |ess than the PBR (250), and therefore they
are not classified as a "strategic” stock under the MMPA. The average total fishery mortality and injury for long-
beaked common dolphinsis greater |ess than 10% of the PBR and, therefore, canret be considered to beinsignificant
and approaching zero mortality and serious injury rate.
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NORTHERN RIGHT WHALE DOLPHIN (Lissodelphis borealis):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Northernright whal e dol phinsare endemictotemperate
waters of the North Pacific Ocean. Off the U.S. west coast, they
have been seen primarily in shelf and slope waters (Figure 1),
with seasonal movements into the Southern California Bight
(Leatherwood and Walker 1979; Dohl et al. 1980; 1983; NMFS,
unpublished data). Sighting patterns from recent aerial and
shipboard surveys conducted in California, Oregon and
Washington during different seasons (Green et al. 1992; 1993;
Forney et al. 1995; Barlow 1995) suggest seasonal north-south
movements, with animals found primarily off Californiaduring
the colder water months and shifting northward into Oregon and
Washington as water temperatures increase in late spring and
summer (Green et al. 1992; Forney 1994; Forney and Barlow
1998). The southern end of this population's range is not well-
documented, but during cold-water periods, they probably range
into Mexican waters off northern Baja California. Genetic
analyses have not found statistically significant differences
between northern right whale dol phinsfromthe U.S. West coast
and other areas of the North Pacific (Dizon et al. 1994); however,
power analysesindicatethat the ability to detect stock differences
for this speciesis poor, given traditional statistical error levels
(Dizon et al.;+rpress 1995). Although northern right whale
dolphins are not restricted to U.S. territorial waters, there are
currently no international agreements for cooperative
management. For the Marine Mammal Protection Act (MMPA)
stock assessment reports, there is a single management stock
including only animals found within the U.S. Exclusive
Economic Zone of California, Oregon and Washington.
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Figure 1. Northern right whale dolphin
sightings based on aerial and shipboard surveys
off California, Oregon and Washington, 1975-94
1991-96 (see Appendix 2, Figures 1-5, for data
sourcesand information ontiming and location of
survey effort). Dashed line represents the U.S.
EEZ, thick line indicates the outer boundary of all
surveys combined.

the three ship surveysis 13,705 (CV=0.38) northern right whale dolphins (Barlow 1997).
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Minimum Population Estimate
Thelog-normal 20th percentile of the abeve 1991-96 weighted average abundance estimate is45;680 10,060
northern right whale dolphins.

Current Population Trend
No information is available regarding trends in abundance of northern right whale dolphinsin California,
Oregon and Washington.

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

POTENTIAL BIOLOGICAL REMOVAL

CV>0.30; Wade and Angliss 1997), resulting in a PBR of 97 northern right whale dolphins per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for this stock of northern right whale dolphin is shown in
Table1. Moredetailed information on thesefisheriesisprovided in Appendix 1. trtheCatiforntadrift-gtthetfishery;

in an average estimate of 15 (CV=0.42) northern right whale dolphins taken annually.

Table1l. Summary of available information on theincidental mortality and injury of northern right whale dolphins
(Cdlifornia/Oregon/Washington Stock) in commercial fisheries that might take this species. All observed
entanglements of northern right whale dolphins resulted in the death of the animal. Coefficients of variation for
mortality estimatesare provided in parentheses. Mean annual takes are based on 1994-98 data unless noted otherwise.

-1 1 _ 1 _ 1  wean ]
Per cent Observed | Estimated Annual | AMNua Takes
Fishery Name Data Type Year(s) Observer Mortality Mortality (CVin
Coverage par entheses)
CA/OR thresher observer 199% 9:8%- 7 {041y 47+6:20)
shar k/swor dfish drift data 1992 13-6% 2 15065}
gillnet fishery 1993 134%- 7 5246:39%
1994 17.9% 7 39(0.42) 15 (0.42)*
1995 15.6% 9 58 (0.59)
1996 12.4% 5 27 (0.68)
1997 23.0% 5 29(0.42)
1998 20.0% 0 0
Minimum total annual takes 476-26y 15 (0.42)

10nly 1997-98 mortality estimates are included inthe average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.
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Simttar-d Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of BajaCalifornia,
Mexico and may take animals from the same population during cold-water periods. Quantitative data are available

Nishizaki 1998). Thetotal number of setsin thisfishery in 1992 can be estimated from data provided by these authors
to be approximately 2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine
mammalsin 77 observed sets, Sosa-Nishizaki et al. 1993). This overall mortality rate is similar to that observed in

the Mexican swordfish driftnet fishery to alongline fishery (D, Holts, pers. comm.).

STATUSOF STOCK

The status of northern right whale dolphins in California, Oregon and Washington relative to OSP is not
known, and there are insufficient data to evaluate trendsin abundance. No habitat issues are known to be of concern
for this species. They are not listed as "threatened" or "endangered” under the Endangered Species Act nor as

"depleted” under the MMPA. Fheaverage-anndat-htman-catsed-mortatity

human-caused mortality in 1994-98 (15 animals) is estimated to be |ess than the PBR (97), and therefore they are not
classified asa"strategic” stock under the MMPA. Thetotal fishery mortality and seriousinjury for northern right whale
dolphins is greater than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant and

approaching zero mortality and seriousinjury rate.
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KILLER WHALE (Orcinus orca):
Eastern North Pacific Transient Stock

STOCK DEFINITIONAND GEOGRAPHICRANGE

Killer whales have been observed in all oceans
and seas of theworld (L eatherwood and Dahlheim 1978).
Although reported from tropical and offshore waters,
killer whalesprefer the col der watersof both hemispheres,
with greatest abundances found within 800 km of major
continents (Mitchell 1975). Along thewest coast of North
America, killer whales occur along the entire Alaskan
coast (Braham and Dahlheim 1982), in British Columbia
and Washington inland waterways (Bigg et al. 1990), and
along the outer coasts of Washington, Oregon, and
California(Green et al. 1992; Barlow 1995, 1997; Forney
et al. 1995). Seasonal and year-round occurrence has
been noted for killer whales throughout Alaska (Braham
and Dahlheim 1982) and in the intracoastal waterways of
British Columbiaand Washington State, where pods have
been labeled as ‘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 a. 1998). Through examination of Figurel. Approximate distribution of killer whalesin
photographs of recognizable individuals and pods, the eastern North Pacific (shaded area). The
movements of whales between geographical areas have distribution of the Eastern North Pacific Northern
been documented. For example, whales identified in  Resident and Transient stocks are largely overlapping
Prince William Sound have been observed near Kodiak ~ (see text).

Island (Heise et al. 1991) and whales identified in

Southeast Alaska have been observed in Prince William Sound, British Columbia, and Puget Sound (L eatherwood et
al. 1990, Dahlheim et al. 1997). Movements of killer whales between the waters of Southeast Alaska and central
Cdlifornia have also been documented (Goley and Straley 1994).

Studies on mtDNA restriction patterns provide evidence that the ‘resident’ and ‘transient’ types are
genetically distinct (Stevens et al. 1989, Hoelzel 1991, Hoelzel and Dover 1991, Hoelzel et al. 1998). Analysisof 73
samples collected from eastern North Pacific killer whales from California to Alaska has demonstrated significant
genetic differencesamong ‘ transient’ whal esfrom Californiathrough Alaska, ‘ resident” whalesfromtheinland waters
of Washington, and ‘resident’ whales ranging from British Columbiato the Aleutian | slands and Bering Sea (Hoel zel
et al. 1998).

Based on dataregarding association patterns, acoustics, movements, genetic differencesand potential fishery
interactions, fivekiller whal e stocks are recognized within the Pacific U.S. EEZ: 1) the Eastern North Pacific Northern
Resident stock - occurring from British Columbiathrough Alaska, 2) the Eastern North Pacific Southern Resident stock
- occurring within theinland waters of Washington State and southern British Columbia, 3) the Eastern North Pacific
Transient stock - occurring from Alaskathrough California (see Fig. 1), 4) the Eastern North Pacific Offshore stock -
occurring from Southeast Alaska through California, and 5) the Hawaiian stock. ‘Transient’ whales in Canadian
waters are considered part of the Eastern North Pecific Transient stock. The Stock Assessment Reportsfor the Alaska
Region contain information concerning the Eastern North Pacific Northern Resident stock

POPULATION SIZE
The Eastern North Pacific Northern Transient stock is a trans-boundary stock, including killer whales from
British Columbia. Preliminary analysis of photographic dataresulted in thefollowing minimum countsfor ‘transient’
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killer whales belonging to the Eastern North Pacific Transient stock (Note: individual whales have been matched
between geographical reqions and missing animals likely to be dead have been subtracted) In British Col umbia and

Sound/Kenal Fjords, was—t-heught—te—have only 11 remal nmgwhales aivein 19983:99—7¢ (Matkinetal. 1999 1998).
Based on data collected from all Alaska waters west of Seward (Dahlheim and Waite 1993; Dahlheim 1994, 1997),

68 whales are considered ‘ residents’ asthey have been linked by association to ‘resident” whalesfrom Prince William
Sound (G. Ellis, pers. comm.), and the remainder are provisionally classified as 174 ‘residents’ and 53 ‘transients.’
Provisional classifications were based primarily on morphological differences identified from the photographs.

Accordingly, the numbers of ‘residents’ and ‘transients’ in Alaskawaterswest of Seward are considered preliminary
at thistime. Off the coast of California, Btack-etal{199Atdentified 121 405 * transient’ whal es have been identified
(Black et al. 1997; N. Black, pers. comm.): 10 whaleswere matched to photos of ‘transients’ in other catalogs and the
remaining 111 95 were linked by association. Combining the counts of ‘transient’ whales gives a minimum number
of 376336 (219213 + 14 + 21 47+ 11 + 111 -95) killer whalesbelonging to the Eastern North Pacific Transient stock.

Minimum Population Estimate

The survey technique used tittized for obtaining the abundance estimate of killer whalesisadirect count of
individually identifiable animals. Given that researchers continue to identify new whales, the estimate of abundance
based on the number of uniquely identified individuals known to be aliveislikely conservative. However, the rate of
discovering new whales within Southeast Alaska and Prince William Sound is relatively low. In addition, the
abundanceestimatedoesnot include 53 unclassified whalesfromwestern Alaskathat havebeen provisionally classified
as ‘transients’.

Other estimates of the overall population size (i.e., Ngegr) and associated CV(N) are not currently available.
Thus, the minimum population estimate (N, for the Eastern North Pacific Transient stock of killer whalesis 376
336 animal's, which includes animal s found in Canadian waters (see PBR Guidelinesregarding the status of migratory
trans-boundary stocks, Wadeand Angliss1997). Information on the percentage of time animalstypically encountered
in Canadian waters spend in U.S. waters is unknown. However, as noted above, this minimum population estimate
is considered conservative. This approach is consistent with the recommendations of the Alaska Scientific Review
Group (DeMaster 1996).

Current Population Trend
At present, reliable data on trends in popul ation abundance for the Eastern North Pacific Transient stock of
killer whales are unavailable.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for this stock of killer
whales. Studiesof ‘resident’ killer whale podsin the Pacific Northwest resulted in estimated population growth rates
of 2.92% and 2.54% over the period from 1973 to 1987 (Olesiuk et al. 1990, Brault and Caswell 1993). However, a
population increases at the maximum growth rate (Ry,ax) only when the population is at extremely low levels; thus,
the estimate of 2.92% is not a reliable estimate of Ry,.x. Hence, until additional data become available, it is
recommended that the cetacean maximum theoretical net productivity rate (Ryax) of 4% be employed for this stock
(Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR =Ny, X 0.5R,4x X Fg. Therecovery factor (Fg) for this stock is 0.45,
the value for cetacean stocks with unknown population status and amortality estimate CV between 0.6 and 0.8 (Wade
and Angliss1997). Thus, for the Eastern North Pacific Transient killer whale stock, PBR = 3.4 3-8 animal s (376 336
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x 0.02 x 0.45). Theproportion of timethat thistrans-boundary stock spendsin Canadian waters cannot be determined
(G. Ellis, pers. comm.).

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fisheries Information

Six different commercial fisheriesin Alaskathat could haveinteracted with killer whaleswere monitored for
incidental take by fishery observersfrom4993 1994 to 1998 1997 Bering Sea/ fand Aleutian I slandsy (BSAI) and Gulf
of Alaskagroundfish trawl, longline, and pot fisheries. Of the six observed fisheries, killer whale mortalities occurred

onIy in the Bermg Seagroundflsh trawl and Ionglmeﬂsherles(TabIe 1: Perez in Qrgp M. Perez, unpubl. data) For

eHestn it f 5 . From 1994 to 1998, onekiller whale mortallty was observed in
997 in the Bermg Sea groundflsh trawl fishery. The 1995 mortality in the longline fishery occurred during an

unmonltored haul and could not be u%d to edti mate totaJ mortallty for the flshery (—’&E}%obeerveﬁeoverageﬁ—l%S)

NM FSobserversaIso mon|tored theCallfornl a/Oregon thresher shark/swordfish drift gillnet fishery from 4993
1994 to 1998 499+ (Table 1; Julian 1997, €ameron1998; Julian and Beeson 1998, Cameron and Forney 1999). The
observed mortality in this fishery, in 1995, was a transient whale as determined by genetic testing (S. Chivers, pers.
comm.). Additional fisheriesthat could interact with the Eastern North Pacific Transient stock of killer whales are

listed in Appendix 1 ef Bartow-et-a{1997).
Themean annual mortality was0.4 6:6 (CV=1.06:67) for the Bering Seagroundfishtrawl fishery, 0.2 (0from

monitored hauls + 0.2 from unmonitored haul data) {€v¥=+6} for the combined Bering Sealongline fishery, and 1.2
(CVv=1.0) for the California/Oregon thresher shark/swordfish drift gillnet fishery, resulting in amean annual mortality
rate of 1.8 -26(Ev="0:-64) killer whales per year from observed fisheries.

An additional sourceof information on the number of killer whaleskilled or injured incidental to commercial
fishery operations is the self-reported fisheries information required of vessel operators by the MMPA. During the
period between 3996 1994 and 1998 4994, there were no flsher self- reports of killer whale mortalltles from any aI+
Alaskafisheries operating within the range of this stock t v
theBering-Seagroundftshtrawtfisheryt11990. However, becauselogbook records (flsher self reports requi red during
1990-94) are most likely negatively biased (Credle et a. 1994), these are considered to be minimum estimates. Self-
reported fisheries data are incomplete for 1994, not avatlable for 1995, and consrdered unrehable after 1995 (see
Appendix 4 of Hill and DeMaster 1998). 6 > y

Haaﬂ—the-ﬁeheﬁsel-f-feports—

foenttored is 1.8 20 animals per year, based exetusively on observer data (1.6 from monitored hauls + 0.2 from
unmonitored hauls). As the animals which were taken incidental to commercial fisheriesin Alaska have not been

identified genetically, it is not possible to determine whether they belonged to the Eastern North Pacific Northern
Resident or the Eastern North Pacific Transient killer whale stock. Accordingly, these same mortalities can be found
in the stock assessment report for the Northern Resident stock.

Table 1. Summary of incidental mortality of killer whales (Eastern North Pacific Northern Transi ent stock) due to

annual takes are based on 1994-98 data unleﬁs noted otherwise.
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Per cent Observed Estimated Mean Annual
Fishery Datatype Rangeof mortality (in mortality (in Takes(CV in
name Years observer given yrs.) given yrs.) par entheses)
cover age
Bering Sea/Aleutian Is. (BSAI) 93-97 obs data 64-67% + + 0466
groundfish trawl 94 65.5% 0 0 (6:671.0)
95 67.3% 0 0
96 66.2% 0 0
97 63.9% 1 2
98 67.0% 0 0
BSAI groundfish longline (incl. 93-97 obs data 27-33% o; o; 62
misc. finfish and sablefish 94 27.3% 0 0 ev=16)
fisheries) 95 28.0% 30 30 0
96 28.7% 0 0
97 32.5% 0 0
98 36.2% 0 0
unmonitored
% haul 1 02
CA/OR thresher shark/ 93-97 obs data 12-27% ©; ©; 2
swordfish drift gillnet 94 17.9% 0 0 Ev=16)
95 15.6% 1 6 o
96 12.4% 0 0
97 23.0% 0 0
98 20.0% 0 0
Observer program totals 1.6
monitored hauls (CV=0.79)
unmonitored hauls 0.2
Estimated total annual mortality 20
2.4(0.79)

1 Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Duetoalack of Canadian observer programs, there arefew data concerning the mortality of marine mammals
incidental to Canadian commercial fisheries, which are analogous to U.S. fisheries that are known to interact with
killer whales. The sablefish longline fishery accounts for alarge proportion of the commercial fishing/killer whale
interactionsin Alaskawaters. Such interactions have not been reported in Canadian waters where sablefish are taken
via a pot fishery. 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 it did not entangle
(Guenther et al. 1995). Dataregarding the level of killer whale mortality related to commercial fisheriesin Canadian
waters, though thought to be small, are not readily availableor reliable which resultsin an underestimate of the annual
mortality for this stock.

Subsistence/Native Harvest I nformation
There are no reports of a subsistence harvest of killer whales in Alaska or Canada.

Other Mortality
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The shooting of killer whales in Canadian waters has also been a concern in the past. However, in recent
yearsthere have been no reports of shooting incidentsin Canadian waters. Infact, thelikelihood of shooting incidents
involving ‘transient’ killer whales is thought to be minimal since commercial fishermen are most likely to observe
‘transients’ feeding on seals or sealionsinstead of interacting with their fishing gear (G. Ellis, pers. comm.).

when akiller whale struck the propeller of avessel in the Bering Sea groundfish trawl fishery, resulting in an estimated

STATUSOF STOCK

Killer whales are not listed as “depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. Recall, that the human-caused mortality has been underestimated primarily dueto alack
of information on Canadian fisheries, and that the minimum abundance estimate is considered conservative (because
researchers continue to encounter new whales and unclassified whales from western Alaska were not included),
resulting in a conservative PBR estimate. Based on currently available data, the estimated annual fishery-related
mortality level (1.8 2:8) exceeds 10% of the PBR (0.34 6-36) and, therefore, can not be considered to be insignificant
and approaching zero mortality and serious injury rate. The estimated annual level of human-caused mortality and
seriousinjury (1.8+0.2=2.0 animals per year) isnot known to exceed the PBR (3.4 3:0). Therefore, the Eastern North
Pacific Transient stock of killer whalesisnot classified asastrategic stock. Population trends and status of this stock
relative to its Optimum Sustainable Population are currently unknown.
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KILLER WHALE (Orcinus orca):
Eastern North Pacific Offshore Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

Killer whales have been observed in all oceans
and sess of the world (Leatherwood and Dahlheim
1978). Although reported from tropical and offshore
waters, killer whales prefer the colder waters of both
hemispheres, with greatest abundancesfound within 800
km of major continents (Mitchell 1975). Along thewest
coast of North America, killer whales occur aong the
entire Alaskan coast (Braham and Dahlheim 1982), in
British Columbia and Washington inland waterways
(Bigg et al. 1990), and along the outer coasts of
Washington, Oregon and California (Green et al. 1992;
Barlow 1995, 1997; Forney et a. 1995). Seasonal and
year-round occurrence has been noted for killer whales
throughout Alaska (Braham and Dahlheim 1982) andin
the intracoastal waterways of British Columbia and
Washington State, where pods have been labeled as
'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. e e
1998). Through examination of photographs of W 130° W 125° W 120°
recognizableindividual sand pods, movements of whales
between geographical areas have been documented. For
example, whales identified in Prince William Sound
have been observed near Kodiak Island (Heise et al.
1991) and whales identified in Southeast Alaska have
been observed in Prince William Sound, British
Columbia, and Puget Sound (Leatherwood et al. 1990,
Dahlheim et a. 1997). Movements of killer whales
between the waters of Southeast Alaska and central
Cadlifornia have also been documented (Goley and
Straley 1994).

Offshore killer whales have more recently aso
been identified off the coasts of California, Oregon, and
rarely, in Southeast Alaska (Ford et al. 1994, Black et al.
1997, Dahlheim et al. 1997). They apparently do not mix with the transient and resident killer whale stocks found in
theseregions(Ford et al. 1994, Black et al. 1997). Studiesindicatethe’ offshore’ type, although distinct from the other
types (‘resident’ and ‘transient’), appears to be more closaly related genetically, morphologically, behaviorally, and
vocally to the ‘resident’ type killer whales (Black et al. 1997, Hoelzdl et al. 1998; J. Ford, pers. comm.; L. Barrett-
Lennard, pers. comm.). Based on dataregarding association patterns, acoustics, movements, genetic differences, and
potential fishery interactions, fivekiller whale stocks are recognized within the Pacific U.S. EEZ 1) the Eastern North
Pacific Northern Resident stock - occurring from British Columbia through Alaska, 2) the Eastern North Pacific
Southern Resident stock - occurring within the inland waters of Washington State and southern British Columbia, 3)
the Eastern North Pacific Transient stock - occurring from Alaska through California, 4) the Eastern North Pacific
Offshore stock - occurring from Southeast Alaska through California (this report), and 5) the Hawaiian stock.

WASHINGTON

N 45°

N 40°

CALIFORNIA

N 35°

PACIFIC
OCEAN

N 30°

Figure 1. Killer whale sightings based on aerial and
shipboard surveys off California, Oregon and
Washington, $989-961991-96 (see Appendix 2, Figures
1-5, for data sources and information on timing and
location of survey effort). Sightingsincludekiller whales
from all stocks found in this region. Dashed line
represents the U.S. EEZ, thick line indicates the outer
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‘Offshore’ whales in Canadian waters are considered part of the Eastern North Pacific Offshore stock. The Stock
Assessment Reportsfor the Alaska Region contain assessments of the Eastern North Pacific Northern Resident stock,
and the most recent assessment for the Hawaii Stock can be found in Barlow et a. (1997).

POPULATION SIZE

Off British Columbia, approximately 200 offshorekiller whal eswereidentified between 1989 and 1993 (Ford
etal. 1994), and 20 of theseindividual s have al so been seen off California (Black et al. 1997). Using only good quality
photographsthat clearly show characteristics of the dorsal fin and saddle patch region, an additional 11 offshorekiller
whales that were not previously known have been identified off the California coast, bringing the total number of
known individuals in this population to 211. Thisis certainly an underestimate of the total population size, because
not all animals in this population have been photographed. In the future, it may be possible estimate the total
abundance of this transboundary stock using mark-recapture analyses based on individual photographs. Based on
summer/fall shipboard line-transect surveysin 1991, 1993 and 1996 (Barlow 1997), the total number of killer whales
within 300 nmi of the coasts of California, Oregon and Washington was recently estimated to be 819 animals
(CVv=0.38). Thereiscurrently no way to reliably distinguish the different stocks of killer whalesfrom sightings at sea,
but photographs of individual animals can provide arough estimate of the proportion of whalesin each stock. A total
of 161 individual killer whales photographed off Californiaand Oregon have been determined to belongtothetransient
(105 whales) and offshore (56 whales) stocks (Black et al. 1997). Using these proportionsto prorate the line transect
abundance estimate yields an estimate of 56/161 * 819 = 285 offshore killer whales along the U.S. west coast. This
is expected to be a conservative estimate of the number of offshore killer whales, because offshore whales apparently
are less frequently seen near the coast (Black et a. 1997), and therefore photographic sampling may be biased towards
transient whales. For stock assessment purposes, this combined value is currently the best available estimate of
abundance for offshore killer whales off the coasts of California, Oregon and Washington.

Minimum Population Estimate

The total number of known offshore killer whales along the U.S. West coast, Canada and Alaska is 211
animals, but it isnot known what proportion of time thistransboundary stock spendsin U.S. waters, and thereforethis
number isdifficult to work with for PBR calculations. A minimum abundance estimate for all killer whales along the
coasts of California, Oregon and Washington can be estimated from the 1991-1996 line-transect surveys as the 20"
percentile of the abundance estimate, or 601 killer whales. Using the same prorating as above, a minimum of 56/161
* 601 = 209 offshore killer whales are estimated to bein U.S. waters off California, Oregon and Washington.

Current Population Trend
No information is available regarding trends in abundance of Eastern North Pacific offshore killer whales.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity ratesis available for killer whales in this region.

POTENTIAL BI OLOGI CAL REMOVAL

fsher mortality; Wade and An I|5$199 , resultin maPBRof 2.1 offshore killer whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of +eeent information on fisheries that may take animals from fishery-mertatity-aneHnfury-forthis
killer whale stock is shown in Table 1. More detailed information on these fisheries is provided in Appendix 1, f

Bartow-eta+(1997). Inthe California drift gillnet fishery, no offshore killer whales have been observed entangled
(Sameron—1998 Julian 1997; Julian and Beeson 1998; Cameron and Forney 1999), but one killer whale from the
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Eastern North Pacific Transient Stock was observed taken in 1995, and offshore killer whales may also occasionally
be entangled. Additional potential sources of killer whale mortality are set gillnets and longlines. In California, an
observer ebservation program between July 1990 and December 1994 monitored 5-15% of all setsin the large mesh
(>3.5") set gillnet fishery for halibut and angel sharks, and no killer whales were observed taken. Based on
observations for longline fisheriesin other regions (i.e. Alaska; Y ano and Dahlheim 1995), fishery interactions may
also occur with U.S. West coast pelagic longline fisheries, but no such interactions have been documented to date.

Table 1. Summary of available information on the incidental mortality and injury of killer whales (Eastern North
Pacific Offshore Stock) in commercial fisheriesthat might take this species. Mean annual takes are based on 1994-98
data unless noted otherwise,

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Mortality Annual Takes(CV
Coverage in parentheses)

CA/OR thresher observer 1993 134% 8] 8]
shar k/swor dfish drift data 1994 17.9% 0 0
gillnet fishery 1995 15.6% 0 0

1996 12.4% 0 0 o

1997 26:623.0% 0 0

1998 20.0% 0 0
Minimum total annual takes 0

1 Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Set and drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Bgja California,
Mexico and may take animals from the same population. Quantitative data are available only for the Mexican

total number of setsin this fishery in 1992 can be estimated from data provided by these authors to be approximately
2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality rateissimilar to that observed in Californiadriftnet fisheries

fishery to alongline fishery (D. Holts, pers. comm.).

Historical mortality

Cdlifornia coastal whaling operations killed five killer whales between 1962 and 1967 (Rice 1974). An
additional killer whale was taken by whalersin British Columbian waters (Hoyt 1981). It is unknown whether any
of these animals belonged to the Eastern North Pacific Offshore stock.

STATUSOF STOCK

The status of killer whales in Californiain relation 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 species. They are not listed as
"threatened” or "endangered” under the Endangered Species Act nor as"depleted” under the MMPA. There hasbeen
no documented human-caused mortality of thisstock, and thereforethey are not classified asa"strategic" stock under
the MMPA. Thetotal fishery mortality and serious injury for offshore killer whalesis zero and can be considered to
be insignificant and approaching zero mortality and seriousinjury rate.
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KILLER WHALE (Orcinus orca):
Eastern North Pacific Southern Resident Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whales have been observed in all oceans
and sess of the world (L eatherwood and Dahlheim 1978).
Although reported fromtropical and offshorewaters, killer
whales prefer the colder waters of both hemispheres, with e Columbia
greatest abundances found within 800 km of major PR vl
continents (Mitchell 1975). Along the west coast of North “ s \%
America, killer whales occur along the entire Alaskan <§
coast (Braham and Dahlheim 1982), in British Columbia
and Washington inland waterways (Bigg et al. 1990), and
along the outer coasts of Washington, Oregon, and
California (Green et al. 1992; Barlow 1995, 1997; Forney
etal. 1995). Seasonal and year-round occurrence has been
noted for killer whales throughout Alaska (Braham and
Dahlheim 1982) and in the intracoastal waterways of
British Columbia and Washington State, where pods have i
been labeled as‘resident,” ‘transient,” and ‘offshore’ (Bigg Figure 1. Approximate distribution of the Eastern
et al. 1990, Ford et a. 1994) based on aspects of North Pacific Southern Resident killer whale stock,
morphology, ecology, genetics, and behavior (Ford and ~ April through October (shaded ared).

Fisher 1982, Baird and Stacey 1988, Baird et al. 1992,

Hoelzel etal. 1998). Through examination of photographs of recognizableindividual sand pods, movements of whales
between geographi cal areashavebeen documented. For example, whalesidentifiedin Prince William Sound have been
observed near Kodiak Island (Heiseet al. 1991) and whalesidentified in Southeast Alaskahave been observedin Prince
William Sound, British Columbia, and Puget Sound (Leatherwood et al. 1990, Dahlheim et al. 1997). Movements of
killer whales between the waters of Southeast Alaska and central California have also been documented (Goley and
Straley 1994).

Studies on mtDNA restriction patterns provide evidence that the ‘resident’ and ‘transient’ types are
genetically distinct (Stevens et al. 1989, Hoelzel 1991, Hoelzel and Dover 1991, Hoelzel et al. 1998). Analysisof 73
samples collected from eastern North Pacific killer whales from California to Alaska has demonstrated significant
genetic differencesamong ‘ transient’ whalesfrom Californiathrough Alaska, ‘ resident’” whalesfromtheinland waters
of Washington, and ‘ resident’ whalesranging from British Columbiato the Aleutian Islands and Bering Sea (Hoel zel
et al. 1998). Although some pods belonging to the Eastern North Pacific Southern Resident stock have been sighted
off the outer Washington coast as far south as Grays Harbor (Bigg et a. 1990), most killer whale sightings in
Washington have occurred in the inland waters.

Based on data regarding associ ation patterns, acoustics, movements, genetic differencesand potential fishery
interactions, fivekiller whal esstocksarerecognized withinthe Pacific U.S. EEZ: 1) the Eastern North Pacific Northern
Resident stock - occurring from British Columbiathrough Alaska, 2) the Eastern North Pacific Southern Resident stock
- occurring within the inland waters of Washington State and southern British Columbia (see Fig. 1), 3) the Eastern
North Pacific Transient stock - occurring from Alaskathrough California, 4) the Eastern North Pacific Offshore stock -
occurring from Southeast Alaskathrough California, and 5) the Hawaiian stock. The Stock Assessment Reports for
the Alaska Region contain information concerning the Eastern North Pacific Northern Resident stock.

British

Washington

POPULATION SIZE

The Eastern North Pacific Southern Resident stock isatrans-boundary stock including killer whalesininland
Washington and southern British Columbiawaters. Photo-identification of individual whales through the years has
resulted in a substantial understanding of this stock’ s structure, behaviors, and movements. In 1993, the three pods
comprising this stock totaled 96 killer whales (Ford et al. 1994). Countsremained inthemid-high 90suntil 1995, then
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areeent decreased steadily to the current population of 84 t+6-89 whales (Fig. 2; Center for Whale Research, unpubl.
data).

Minimum Population Estimate

Thesurvey techniqueutilizedfor
obtaining the abundance estimate for this
stock of killer whalesis a direct count of
individually identifiable animals. Other 100
estimates of the overall population size 90
(i.e., Ngesr) and associated CV(N) are not
currently available. Thus, the minimum
population estimate (N,,,) for the Eastern
North Pacific Southern Resident stock of
killer whalesis 84 89 animals.
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During the live-capture fishery
that existed from 1967 to 1973, it is

estimated that 47 killer whales, mostly . . - X
immature, were taken out of this stock Figure2. Population of Eastern North Pacific Southern Resident stock of

. killer whales, 1976-1999 4998. Each year’s count includes animalsfirst
Ford et al. 1994). The first complete ' S
E:ensus of this sto)ck occurred in 1%74 seen and first missed; awhaleis considered first missed the year after it
Between 1974 and 1993 the Southerﬁ was last seen alive (Center for Whale Research, unpubl. data).

Resident stock increased approximately

35%, from 71 to 96 individuals (Ford et al. 1994). This represents an annual growth rate of 1.8% during those years.
The population peaked at 99 whales in 1995, then decreased to 84 89 whales from 1995 to 1999 4998 (Center for
Whale Research, unpubl. data).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for this stock of killer
whales. Studies of ‘resident’ killer whale pods in British Columbia and Washington waters resulted in estimated
population growth rates of 2.92% and 2.54% over the period from 1973 to 1987 ( Olesiuk et al. 1990, Brault and
Caswell 1993). However, a population increases at the maximum growth rate (Ry.x) only when the population is at
extremely low levels; thus, the estimate of 2.92% is not considered areliable estimate of Ry,,x. Hence, until additional
data become available, it is recommended that the cetacean maximum theoretical net productivity rate (Ryax) of 4%
be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = Ny, X 0.5Ry.x X Fr. Therecovery factor (Fg) for this stock is 0.5,
the value for cetacean stocks of unknown status (Wade and Angliss 1997). Thus, for the Eastern North Pacific
Southern Resident killer whale stock, PBR = 0.8 69 animals (84 89 x 0.02 x 0.5).

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fisheries Information
NMFS observers have monitored the northern Washington marine set gillnet fishery since 1988. No killer
whale mortalities have been recorded in this fishery since the inception of the observer program. Observer coverage
1998499%, excluding 1994 in which no observer program occurred (Gearin et al. 1994, 1999; P. Gearin, unpubl. data).
In 1993, asapilot for future observer programs, NMFS in conjunction with the Washington Department of
Fish and Wildlife (WDF&W) monitored al non-treaty components of the Washington Puget Sound Region salmon
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gillnet fishery (Pierce et al. 1994). Observer coverage was 1.3% overall, ranging from 0.9% to 7.3% for the various
components of the fishery. Encounters (whales within 10 meters of a net) with killer whales were reported, but not
quantified, though no entanglements occurred.

In 1994, NMFS and WDF&W conducted an observer program during the Puget Sound non-treaty chum
salmon gillnet fishery (areas 10/11 and 12/12B). A total of 230 sets were observed during 54 boat trips, representing
approximately 11% observer coverage of the 500 fishing boat trips comprising the total effort in this fishery, as
estimated from fish ticket landings (Erstad et al. 1996). No interactions with killer whales were observed during this
fishery. The Puget Sound treaty chum salmon gillnet fishery in Hood Canal (areas 12, 12B, and 12C) and Puget Sound
treaty sockeye/chum gillnet fishery in the Strait of Juan de Fuca (areas 4B, 5, and 6C) were also monitored in 1994
at 2.2% (based on % of total catch observed) and approximately 7.5% (based on % of observed tripsto total landings)
observer coverage, respectively (NWIFC 1995). No interactions resulting in killer whale mortalities were reported
in either treaty salmon gillnet fishery.

Also in 1994, NMFS, WDF& W, and the Tribes conducted an observer program to examine seabird and
marine mammal interactions with the Puget Sound treaty and non-treaty sockeye salmon gillnet fishery (areas 7 and
7A). During thisfishery, observers monitored 2,205 sets, representing approximately 7% of the estimated number of
setsin the fishery (Pierceet a. 1996). Killer whales were observed within 10 meters of the gear during 10 observed
sets (32 animalsin al), though none were observed to have been entangled.

An additional sourceof information on the number of killer whaleskilled or injured incidental to commercial
fishery operations is the self-reported fisheries information required of vessel operators by the MMPA. During the
period between 4996 1994 and 1998 1994, there were no fisher self-reports of killer whale mortalities from any
fisheries operating within the range of this stock. However, because logbook records (fisher self-reports required
during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates.
Self-reported fisheries data are incomplete for 1994, not available for 1995, and considered unreliable after 1995 (see
Appendix 4 of Hill and DeMaster 1998).

Table 1. Summary of incidental mortality of killer whales (Eastern North Pacific Southern Resident stock) due to
commercial and tribal fisheries from-1992-throtigh1997 and calculation of the mean annual mortality rate. Mean

annual takes are based on 1994-98 data unless noted otherwise.

Per cent Observed Estimated 1993-9¢
Fishery Data Rangeof mortality (in mortality (in Mean annual
name Years type observer given yrs.) given yrs.) takes(CV in
coverage par entheses)
Northern WA marine set gillnet 92-97 obs data 59-98% 8; 8; 0
(tribal fishery: coastal + inland 93 61% 0 0
waters) 94 0% n/a n/a
95 87% 0 0
96 59% 0 0
97 98% 0 0
%8 40% 0 0
WA Puget Sound Region saimon - - - - - -
set/drift gillnet (observer programs
listed below covered segments of
thisfishery):
Puget Sound non-treaty salmon 93 obs data 1.3% 0 0 0
gillnet (al areas and species)
Puget Sound non-treaty chum 94 obs data 11% 0 0 0
salmon gillnet (areas 10/11 and
12/12B)
Puget Sound treaty chum saimon 94 obs data 2.2% 0 0 0
gillnet (areas12,12B, and 12C)
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Per cent Observed Estimated 1993-9¢
Fishery Data Rangeof mortality (in mortality (in Mean annual
name Years type observer given yrs.) given yrs.) takes(CV in
coverage par entheses)
Puget Sound treaty chum and 94 obs data 7.5% 0 0 0
sockeye salmon gillnet (areas
4B, 5, and 6C)
Puget Sound treaty and non- 94 obs data 7% 0 0 0
treaty sockeye salmon gill net
(areas 7 and 7A)
Observer program total 0
Minimum total annual mortality 0

Dueto alack of observer programs, there are few dataconcerning the mortality of marine mammalsincidental
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). Dataregarding thelevel of killer whale mortality related to commercial fisheriesin
Canadian waters are not available, though the mortality level is thought to be minimal.

During this decade there have been no reported takes from this stock incidental to commercial fishing
operations(D. Ellifrit, pers. comm.), no reportsof interactions between killer whal esand longline operations (asoccurs
in Alaskan waters; see Y ano and Dahlheim 1995), no reports of stranded animalswith net marks, and no photographs
of individual whales carrying fishing gear. The total fishery mortality and serious injury for this stock is zero.

STATUSOF STOCK

Killer whalesare not listed as * depleted” under the MMPA or listed as “threatened “ or “endangered” under
the Endangered Species Act. Based on currently available data, the total fishery mortality and seriousinjury for this
stock (0) is not known to exceed 10% of the calculated PBR (0.08 8:89) and, therefore, can be considered to be
insignificant and approaching zero mortality and serious injury rate. The estimated annual level of human-caused
mortality and seriousinjury of zero animals per year isnot known to exceed the PBR (0.8 6:9). Therefore, the Eastern
North Pacific Southern Resident stock of killer whales is not classified as a strategic stock. The stock size has
decreased in recent years, although at thistimeit isnot possible to assessthe status of this stock relativeto its Optimum
Sustainable Population.

REFERENCES

Baird, R.W., and P. J. Stacey. 1988. Variation in saddle patch pigmentation in populations of killer whales (Orcinus
orca) from British Columbia, Alaska, and Washington State. Can. J. Zool. 66 (11):2582-2585.

Baird, R.W., P. A. Abrams, and L. M. Dill. 1992. Possibleindirect interactions between transient and resident killer
whales: implicationsfor the evolution of foraging specializationsinthegenusOr cinus. Oecologia89:125-132.

Barlow, J. 1995. The abundance of cetaceans in Californiawaters. Part I: Ship surveysin summer and fall of 1991.
Fish. Bull. 93:1-14.

Barlow, J. 1997. Preliminary estimates of cetacean abundance off California, Oregon and Washington based on a
1996 ship survey and comparisons of passing and closing modes. Administrative Report LJ-97-11, Southwest
Fisheries Science Center, National Marine Fisheries Service, P.O. Box 271, La Jolla, CA 92038. 25 pp.

Bigg, M. A., P. F. Olesiuk, G. M. Ellis, J. K. B. Ford, and K. C. Balcomb I1I. 1990. Social organization and
genealogy of resident killer whales (Orcinusorca) in the coastal waters of British Columbia and Washington
State. Pp. 386-406, In: Hammond, P. S., S. A. Mizroch, and G. P. Donovan (eds.), Individual Recognition
of Cetaceans. Useof Photo-identification and Other Techniquesto Estimate Popul ation Parameters. Rep. Int.
Whal. Commn. Special Issue 12.

Braham, H. W., and M. E. Dahlheim. 1982. Killer whalesin Alaska documented in the Platforms of Opportunity
Program. Rep. Int. Whal. Commn. 32:643-646.

Brault, S., and H. Caswell. 1993. Pod-specific demography of killer whales (Orcinus orca). Ecology 74(5):1444-

129



1454.

Center for Whale Research. 1359 Smugglers Cove Rd., Friday Harbor, WA 98250.

Credle, V. R, D. P.DeMaster, M. M. Merklein, M. B. Hanson, W. A. Karp, and S. M. Fitzgerald (eds.). 1994. NMFS
observer programs: minutes and recommendationsfrom aworkshop held in Galveston, Texas, November 10-
11, 1993. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-94-1. 96 pp.

Dahlheim, M. E., D. Ellifrit, and J. Swenson. 1997. Killer Whales of Southeast Alaska: A Catalogue of
Photoidentified Individuals. Day Moon Press, Seattle, WA. 82 pp.+appendices.

Ellifrit, D. Center for Whale Research, 1359 Smugglers Cove Rd., Friday Harbor, WA 98250.

Erstad, P., S. L. Jeffries, and D. J. Pierce. 1996. 1994 Report for the Puget Sound fishery observer program in
management areas 10/11 & 12/12B: nontreaty chum gill net fishery. Wash. Dept. Fish and Wildlife.,
Olympia, WA. 14 pp.

Ford, J. K. B., and H. D. Fisher. 1982. Killer whale (Orcinus orca) dialects as an indicator of stocks in British
Columbia. Rep. Int. Whal. Commn. 32:671-679.

Ford, J. K. B., G. Ellis,and K. C. Bacomb. 1994. Killer Whales: The Natural History and Geneal ogy of Orcinusorca
in British Columbia and Washington State. University of British Columbia Press and University of
Washington Press. 102 pp.

Forney, K. A., J. Barlow, and J. V. Carretta. 1995. The abundance of cetaceansin Californiawaters. Part 11: Aerial
surveysin winter and spring of 1991 and 1992. Fish. Bull. 93:15-26.

Gearin, P. J. National Marine Mammal Laboratory, AFSC, NMFS, 7600 Sand Point Way NE, Seattle, WA 98115.

Gearin, P. J,, S.R. Mdin, R. L. DelL.ong, H. Kajimura, and M. A. Johnson. 1994. Harbor porpoise interactions with
achinook salmon set-net fishery in Washington state. Rep. Int. Whal. Commn. Special I1ssue 15:427-438.

Gearin, P. J., M. E. Gosho, J. Laake, L. Cooke, R. L. Del.ong, and K. M. Hughes. 1999. Experimental testing of

Paper SC/51/SM 13 presented to the International Whaling Commission, May 1999 (unpublished). 22 pp.
Goley, P. D., and J. M. Straley. 1994. Attack on gray whales (Eschrichtius robustus) in Monterey Bay, California,

by killer whales (Orcinus orca) previoudly identified in Glacier Bay, Alaska. Can. J. Zool. 72:1528-1530.

Green, G. A., J. J. Brueggeman, R. A. Grotefendt, C. E. Bowlby, M. L. Bonnel, and K. C. Balcomb. 1992. Cetacean
distribution and abundance off Oregon and Washington, 1989-1990. Pp. 1-100, In: Brueggeman, J. J. (ed.),
Oregon and Washington Marine Mammal and Seabird Surveys. Final Rep. OCS Study MM S 91-0093.

Guenther, T. J., R. W. Baird, R. L. Bates, P. M. Willis, R. L. Hahn, and S. G. Wischniowski. 1995. Strandings and
fishing gear entanglements of cetaceans on the west coast of Canadain 1994. Paper SC/47/06 presented to
the International Whaling Commission, May 1995 (unpublished). 7pp.

Heisg K., G. Ellis, and C. Matkin. 1991. A Catalogue of Prince William Sound Killer Whales. North Gulf Oceanic
Society, Homer, AK. Published for the National Marine Mammal Laboratory, 7600 Sand Point Way NE,
Sesttle, WA 98115.

Hill, P. S.,and D. P. DeMaster. 1998. Alaskamarine mammal stock assessments, 1998. U.S. Dep. Commer., NOAA
Tech. Memo. NMFS-AFSC-97. 166 pp.

Hoelzel, A. R. 1991. Analysisof regional mitochondrial DNA variation in thekiller whale; implicationsfor cetacean
conservation. Rep. Int. Whal. Commn. Special Issue 13:225-233.

Hoelzel, A.R.,and G. A. Dover. 1991. Genetic differentiation between sympatric killer whale populations. Heredity
66:191-195.

Hoelzel, A. R, M. E. Dahlheim, and S. J. Stern. 1998. Low genetic variation among killer whales (Orcinus orca)
in the Eastern North Pacific, and genetic differentiation between foraging specialists. J. Heredity 89:121-128.

Leatherwood, J. S., and M. E. Dahlheim. 1978. Worldwide distribution of pilot whales and killer whales. Naval
Ocean Systems Center, Tech. Rep. 443:1-39.

Leatherwood, S, C. O. Matkin, J. D. Hall, and G. M. Ellis. 1990. Killer whales, Orcinus orca, photo-identified in
Prince William Sound, Alaska 1976 to 1987. Can. Field Naturalist 104:362-371.

Mitchell, E. D. 1975. Report on the meeting on small cetaceans, Montreal, April 1-11, 1974. J. Fish. Res. Bd. Can.
32:914-916.

Northwest Indian Fisheries Commission. 1995. Monitoring of marbled murrelet and marine mammal interactions
with 1994 tribal gillnet fisheriesin northern Puget Sound, Hood Canal, and the Strait of Juan de Fuca. Final
Report to NMFS Contract No. 52ABNF400087. Unpubl. report. Northwest Indian Fisheries Commission.

130



43 pp. Avalilable at NWIFC, 6730 Martin Way E, Olympia, WA 98516.

Olesiuk, P. F., M. A. Bigg, and G. M. Ellis. 1990. Life history and population dynamics of resident killer whales
(Orcinus orca) in the coastal waters of British Columbia and Washington State. Rep. Int. Whal. Commn.
Specia |Issue 12:209-242.

Pierce, D. J., W. P. Ritchie, and R. Kreuziger. 1994. Preliminary findings of seabird interactionswith the non-treaty
salmon gill net fishery: Puget Sound and Hood Canal Washington. Unpubl. report. Washington Department
of Fish and Wildlife, Olympia, WA. 39 pp. Availableat WDFW, 600 Capitol Way N, Olympia, WA 98501.

Pierce, D. J., M. Alexandersdottir, S. J. Jeffries, P. Erstad, W. Beattie, and A. Chapman. 1996. Interactions of
marbled murrelets and marine mammals with the 1994 Puget sound sockeye gill net fishery. Final Report,
Wash. Dept. Fish and Wildlife, Olympia, WA. 21 pp.

Stevens, T. A., D. Duffield, E. Asper, K. Hewlett, A. Bolz, L. Gage, and G. Bossart. 1989. Preliminary findings of
restriction fragment differences in mitochondrial DNA among killer whales (Orcinus orca). Can. J. Zool.
67:2592-25095.

Wade, P.R., and R. Angliss. 1997. Guidelinesfor assessing marine mammal stocks: report of the GAMM Sworkshop
April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-12. 93 pp.

Yano, K., and M. E. Dahlheim. 1995. Killer whale, Orcinus orca, depredation on longline catches of bottomfishin
the southeastern Bering Sea and adjacent waters. Fish. Bull. 93:355-372.

131



Revised 89/36/99 01/03/00

SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Short-finned pilot whales were once commonly
seen off Southern California, with an apparently resident
population around Santa Catalinalsland, aswell as seasonal
migrants (Dohl et al. 1980). After astrong El Nifio eventin
1982-83, short-finned pilot whales virtually disappeared
from this region, and despite increased survey effort along
the entire U.S. west coast, few sightings were made from
1984-1992 (Jones and Szczepaniak 1992; Hitand Barlow
19927; Carrettaand Forney 1993; Shane 1994; Green et al.
1992, 1993). In 1993, six groups of short-finned pilot
whales were again seen off California (Carrettaet al. 1995;
Mangets Barlow and Gerrodette 19946), and mortality in
drift qgillnets increased (Julian and Beeson 1998) but
sightings remain rare (Barlow 1997). Figure 1 summarizes
the sighting history of short-finned pilot whales off the U.S.
west coast. Although the full geographic range of the
California/Oregon/Washington population is not known, it
may be continuous with animals found off Baja California,
and itsindividual s are morphologically distinct from short-
finned pilot whales found farther south in the eastern
tropical Pacific (Polisini 1981). Separate southern and
northern forms of short-finned pilot whales have also been
documented for the western North Pacific (Kasuya et al.
1988; Wada 1988; Miyazaki and Amano 1994). For the
Marine Mammal Protection Act (MMPA) stock assessment
reports, short-finned pilot whales within the Pacific U.S.
Exclusive Economic Zone are divided into two discrete,
non-contiguous areas: 1) waters off California, Oregon and
Washington (this report), and 2) Hawaiian waters.

POPULATION SIZE
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Figure 1. Short-finned pilot whale sightings made
during aerial and shipboard surveys conducted off
Californiain 1975-83 (+) and off California, Oregon

the-tashere-hatofthe B-S—EEZ.  See Appendix 2,
Figures 1-5, ef Bartow-eta{1997-and-Bartow (1994
for data sources and information on timing and
location of survey effort. Dashed line represents the
U.S. EEZ, thick lineindicatesthe outer boundary of all
surveys combined.

Oregon and Washington waters based on the above three ship surveys is 970 (CV=0.37) short-finned pilot whales
(Barlow 1997).

Minimum Population Estimate

Thelog-normal 20th percentile of the abeve 1991-96 weighted averageabundance estimateis 717 short-finned
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pilot whales.

Current Population Trend

Approximately nine years after the virtual disappearance of short-finned pilot whalesfollowing the 1982-83
El Nifio, they appear to have returned to California waters, as indicated by an increase in sighting records as well as
incidental fishery mortality (Mangets Barlow and Gerrodette 19946; Carretta et al. 1995; Julian and Beeson 1998).
However, this cannot be considered a true growth in the population, because it merely reflects large-scale, long-term
movements of this speciesin response to changing oceanographic conditions. It isnot known where the animalswent
after the 82-83 El Nifio, nor where the recently observed animals came from. Until the range of this population and
the movements of animalsin relation to environmental conditions are better documented, no inferences can be drawn
regarding trends in abundance of short-finned pilot whales off California, Oregon and Washington.

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

whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of known fishery mortality and injury for this stock of short-finned pilot whaleisshown in Table
1. More detailed information on these fisheries is provided in Appendix 1-of Bartow-et-a-(1997. TFhe-average

e Vv

pilot whales taken annually.
Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Bgja California, Mexico

and may take animals from the same population. Quantitative data are available only for the Mexican swordfish drift

1986 to 29-31 vesselsin 4992 1993 (Sesa-MNishtzaki-et-a1993; Holts and Sosa-Nishizaki 1998). The total number of
sets in this fishery in 1992 can be estimated from data provided by these authors to be approximately 2700, with an
observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets, Sosa
Nishizaki et al. 1993). This overall mortality rate is similar to that observed in California driftnet fisheries during

fishery to alongline fishery (D. Holts, pers. comm.).
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Historically, short-finned pilot whaleswerealso killed in squid purse seine operations off Southern California
(Miller et al. 1983; Heyning et al. 1994). No recent mortality has been reported, presumably because short-finned pilot
whales are no longer common in the areas of squid purse seine fishing activity; however, there have been recent
anecdotal reports of pilot whales seen near squid fishing operations off Southern California during the October 1997-
April 98 fishing season. This fishery is not currently monitored, and has expanded markedly since 1992 (Eatifornta

Pepartment-of Fsh-ant-Gametnpubl—data V ojkovich 1998).

Table 1. Summary of available information on the incidental mortality and injury of short-finned pilot whales
(Cdlifornia/ Oregon/Washington Stock) in commercial fisheries that might take this species. All observed
entanglements of pilot whalesresulted in the death of theanimal. Coefficients of variation for mortality estimates are

provided in parentheses; n/a = not available. Mean annual takes are based on 1994-98 data unless noted otherwise.
Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Mortality Annual Takes
Coverage (CVin
par entheses)
CA/OR thresher observer 4993 134-% 8 60654y 13+6:50)
shar k/swor dfish drift data 1994 17.9% 0 0
gillnet fishery 1995 15.6 % 0 0
1996 124 % 0 0 3.0(0.96)"
1997 26:6%22.8% 1 6 (0.96)
1998 20.2% 0 0
Undeter mined (probably strandings 1975-90 | 14 short-finned pilot whales stranded in Southern na
squid purse seinefishery) Cdliforniawith evidence of fishery interactions, probably
with the squid purse seine fishery
Minimum total annual takes 3.0(0.96)

1 Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

STATUSOF STOCK

Thestatus of short-finned pilot whales off California, Oregon and Washingtonin relation to OSPisunknown.
They havedeclined in abundancein the Southern CaliforniaBight, likely aresult of achangein their distribution since
the 1982-83 El Nifio, but the nature of these changes and potential habitat issuesare not adequately understood. Short-
finned pilot whales are not listed as "threatened” or "endangered” under the Endangered Species Act nor as"depl eted"
under the MMPA. v nortatity-for1993-9 i per-yeare

mortality in 1994-98 (3.0 animals) is estimated to be less than the PBR (5.7), and therefore they are not classified as
a "strategic” stock under the MMPA. The total fishery mortality and serious injury for short-finned pilot whalesis
greater than 10% of the calculated PBR and, therefore, cannot be considered to beinsignificant and approaching zero
mortality and seriousinjury rate.
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BAIRD'SBEAKED WHALE (Berardius bairdii):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE -7 T
Baird's beaked whales are distributed throughout deep ¢

waters and along the continental slopes of the North Pacific WASHINGTON
Ocean (Balcomb 1989). They have been harvested and studied
in Japanese waters, but little is known about this species
elsewhere (Balcomb 1989). Along the U.S. west coast, Baird's |/ d OREGON
beaked whales have been seen primarily along the continental \ o

dope (Figure 1) from late spring to early fall. They have been
seen less frequently and are presumed to be farther offshore
during the colder water months of November through April.
For the Marine Mammal Protection Act (MMPA) stock
assessment reports, Baird's beaked whales within the Pacific
U.S. Exclusive Economic Zone are divided into two discrete,
non-contiguous areas. 1) waters off California, Oregon and
Washington (this report), and 2) Alaskan waters.

N 45°
_ -\

N 40°

CALIFORNIA

N 35°

PACIFIC
OCEAN

N 30°

W 130° W 125° W 120°
Figure 1. Baird's beaked whale sightings based on
aerial and shipboard surveys off California, Oregon
v and Washington, $975-941991-96 Key——=tay-

Oetober—+=November-Apri (see Appendix 2, Figures
1-5, for data sources and information on timing and
location of survey effort). Dashed line representsthe
U.S. EEZ, thick lineindicatesthe outer boundary of all
surveys combined.

to the estimate of g(0)=0.96 calculated more recently (Barlow 1999) based on dive-interval studies.

Minimum Population Estimate

antmats: The log-normal 20th percentile of the 1991-96 weighted average abundance estimate is 313 B rd s beaked
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Current Population Trend

Due to the rarity of sightings of this species on surveys along the U.S. West coast, no information exists
regarding trends in abundance of this population. Future studies of trends must take the apparent seasonality of the
distribution of Baird's beaked whales into account.

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

per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for Baird’ s beaked whalesin thisregionisshownin Table
1. Moredetailed information on these fisheriesis provided in Appendix 1. +athe-Catiforntadriftgiinetfishery,one

3

only on 1997-98 data. This results in an average estimated annual mortality of zero Baird' s beaked whales.

Table 1. Summary of available information on the incidental mortality and injury of Baird's beaked whales
(Cdlifornia/ Oregon/Washington Stock) in commercial fisheries that might take this species. The single observed
entanglement resulted in the death of the animal. Coefficients of variation for mortality estimates are provided in
parentheses._ Mean annual takes are based on 1994-98 data unless noted otherwise.
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Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Mortality Annual Takes(CV
Coverage in parentheses)

CA/OR thresher observer 195% 9:8%- 8] 8]
shar k/swor dfish drift data 1992 13:6% 2] 2]
gillnet fishery 1993 134% 8] 8]

1994 17.9% 1 6 (0.90) o

1995 15.6% 0 0

1996 12.4% 0_ 0_

1997 23.0% 0_ 0_

1998 20.0% 0 0
Minimum total annual takes 0

1 Only 1997-98 mortality estimates are included in the average because overal| cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Simttar-d Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of BajaCalifornia,
Mexico and may take animals from the same population. Quantitative data are available only for the Mexican

total number of setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately
2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality rateis similar to that observed in Californiadriftnet fisheries

fishery to alongline fishery (D. Holts, pers. comm.).

Other mortality
California coastal whaling operations killed 15 Baird's beaked whales between 1956 and 1970, and 29
additional Baird's beaked whales were taken by whalers in British Columbian waters (Rice 1974).

STATUSOF STOCK

The status of Baird's beaked whales in California, Oregon and Washington waters relative to OSP is not
known, and there are insufficient data to evaluate trendsin abundance. No habitat issues are known to be of concern
for this species, but in recent years questions have been raised regarding potential effects of human-made sounds on
deep-diving cetacean species, such as Baird's beaked whales (Richardson et al. 1995). They are not listed as
"threatened" or "endangered” under the Endangered Species Act nor as "depleted” under the MMPA. Fhe-estimated

stock under the MMPA, and the total fishery mortality and serious injury for this stock can be considered to be
insignificant and approaching zero.
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MESOPLODONT BEAKED WHALES (Mesoplodon spp.):
California/Oregon/Washington Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

Mesoplodont beaked whales are distributed throughout J/
deep waters and along the continental slopes of the North Pacific I WASHINGTON
Ocean. At least 5 speciesin this genus have been recorded off the *
U.S. west coast, but dueto the rarity of records and the difficulty in
identifying these animalsin the field, virtually no species-specific + OREGON
information is available (Mead 1989). The five species known to .
occur inthisregion are: Blainvillesbeakedwhale (M. densirostris),
Hector's beaked whale, (M. hectori), Stejneger's beaked whale (M.
stejnegeri), Gingko-toothed beaked whale (M. gingkodens), and
Hubbs beakedwhale (M. carlhubbsi). Insufficient sighting records
exist off the U.S. west coast (Figure 1) to determine any possible
spatial or seasonal patterns in the distribution of mesoplodont
beaked whales.

Until methods of distinguishing these five species are
developed, the management unit must be defined to include all
Mesoplodon stocksin thisregion. However, in the future, species-
level management isdesirable, and ahigh priority should be placed
on finding means to obtain species-specific abundance PACIFIC
information. For the Marine Mammal Protection Act (MMPA) OCEAN
stock assessment reports, three Mesoplodon stocks are defined: 1) r T "
all Mesoplodon species off California, Oregon and Washington o o o
(this report), 2) M. stejnegeri in Alaskan waters, and 3) M. W 130 Wiz W 120
densirostris in Hawaiian waters.

N 45°

N 40°

N 35°

N 30°

Figure 1. Mesoplodon beaked whale sightings
based on aerial and shipboard surveys off
POPULATION SIZE Cdlifornia, Oregon and Washi ngton, 1975-1994

Although mesoplodont beaked whales have been sighted 1991:96  Key—F=Mesoptodon—sp-—+=
along the U.S. west coast on several line transect surveys tilizing €septeden—earthubbst—<=Meseptodon
both aerial and shipboard platforms, sightings have generally been €ensifestris (see Appendix 2, Figures 1-5, n
too rare to produce reliable population estimates, and species Bertow et-a—1997-Appenex2 for data sources
identification has been problematic. Previous abundance estimates @d information on timing and location of survey
have been imprecise and biased downward by an unknown amount  €ffort). Key: I = Mesoplodon densirostris, + =
because of the |arge proportion of time mesoplodont beaked whales Mesoplodon spp. Dashed linerepresentstheU.S.
spend submerged, and because the surveys on which they were EEZ, thick I|ne|nd|cat0£the outer boundary of all
based covered only California waters, and thus could not include SUrveys combined.
animals off Oregon/Washington. Furthermore, there were alarge
number of unidentified beaked whal e sightings, which were either Mesoplodon sp. or Cuvier's beaked whales (Ziphius
cavirostris). Recent analyses (Barlow and Gerrodette 1996, Barlow and Sexton 1996, Barlow 1997) have resulted in
|mproved esti mates of abundance by 1) combi n| ng datafromthree surveys conducted m—l991—]:998—aﬁd—]:996-wﬁhm

1996) and California, Oregon and Washington (in 1996; Barlow 1997), 2) whenever possi bIe assigning unidentified

beaked whale sightings to Mesoplodon spp. or Ziphius cavirostris based on written descriptions, size estimates, and
‘most probableidentifications made by the observers at the time of the sightings, and 3) estimating a correction factor
for animal s missed because they are submerged, based on dive-interval data coI I ected for mempl odont whal esi n 1993-
95 (about 26% of all trackline groups are estimated to be seen) 4 Afas
Hrsummerffal-1996—Furthermorethe: The first species-specific abundance esti mate isnow avallablefor Bla| nV|IIe S
beaked whal e, which wasidentified once during the 1993 cruise. Because their distribution varies and animals probably
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Y O v, actor—€S arec—oy OW—3ahnt O O tHmates are 3,738
(CV=6-460.50) mesopl odont beaked whal esof unknown speciesplus360 (CV=2.0) Blainville'sbeaked whales (Bar|low

1997, with corrected CV).

Minimum Population Estimate

Based on the combined abundance estimate of 4,098 (CV=6-460.50), the minimum population estimate
(defined as the log-normal 20th percentile of the abundance estimate) for mesoplodont beaked whales in California,
Oregon, and Washington is 2,840 2,734 animals. Thisincludes a species-specific minimum abundance estimate of
123 Blainville's beaked whales.

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rates is available for mesoplodont beaked whales.

mesoplodont beaked whales per year. Thisincludes at |east 1.1 Blainville' s beaked whales.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
A summary of recent fishery mortality and injury for mesoplodont beaked whales in thisregion is shownin

(Julian and Beeson 1998; Julian 1997; Cameron and Forney 1999). A recently completed genetic analysis of tissue
samples has allowed the reliable identification of the majority of these animals (Henshaw et al. 1997). Based on past

patterns of identification (NMFS, unpublished data), the remaining unidentified beaked whalesare is likely to have
been a Mesoplodon spp. he-average-estHmated rortatty aH1 alcad TR y

mesopl odont beaked whales.
Simttar-d Drift gillnet fisheriesfor swordfish and sharksexist along the entire Pacific coast of BajaCalifornia,

and may take animalsfrom the same populations. Quantitative dataare available only for the Mexican swordfish drift
gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery,
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1986 to 29—§; vesselsin 3:992 ;ggg (Sesa-N*nsH—zalﬂ—et—al.—]:QQa, Holts and Sosa-Nishizaki 1998). Thetotal number of
sets in this fishery in 1992 can be estimated from data provided by these authors to be approximately 2700, with an
observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed sets, Sosa
Nishizaki et al. 1993) This overall mortality rateis similar to that observed in Californiadriftnet fisheri% during

fishery to alongline fishery (D. Holts, pers. comm.).

Table 1. Summary of available information on the incidental mortality and injury of Mesoplodon beaked whales
(Cdlifornia/Oregon/Washington Stocks) in commercial fisheriesthat might take these speci es Guhant99+-Jutar-and
Beesontrpress)y. All observed entanglements of Mesoplodon beaked whales resulted in the death of the animal.

Coefficients of variation for mortality estimates are provided in parentheses. Mean annual takes are based on 1994-98
data unless noted otherwise.

Per cent Observed Estimated Annual Mean
Data Type Year(s) Observer Mortality Mortality Annual Takes
Fishery Name Coverage (CV in parentheses)
CA/OR thresher Hubbs' beaked whale, Mesoplodon carlhubbsi
shar k/swor dfish drift
gillnet fishery observer 1992 13:6% 3 226-53)
data 4993 134%- °] °] 66067
1994 17.9% 2 11 (0.64)
1995 15.6% 0 0 o
1996 12.4% 0 0
1997 23.0% 0_ 0_
1998 20.0% 0 0
Stejneger’ s beaked whale, Mesoplodon stejnegeri
observer 4992 13-6% °] °]
data 4993 134%- °] °] +21(3-66)
1994 17.9% 1 6(0.91)
1995 15.6% 0 0 o
1996 12.4% 0 0
1997 23.0% 0_ 0_
1998 20.0% 0 0
observer 4992 13-6% E —0:93)
deter 4993 134%- °] °]
4994 9% °] °] +43-66)
4995 15:6% °] °]
4996 12-4%- °] °]
Unidentified beaked whale (probably Mesoplodon)
observer 4992 13-6% 2 15+6:65y
data 4993 134%- °] °] 424070y
1994 17.9% 1 6 (0.90)
1995 15.6% 0 0 o
1996 12.4% 0 0
1997 23.0% 0_ 0_
1998 20.0% 0 0
Minimum total annual takes of Mesoplodon beaked whales 9:2{0-65)t0-13(6:66) 0

1 Only 1997-98 mortality estimates are included in the average because overal|l cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

STATUSOF STOCKS
The status of mesoplodont beaked whalesin California, Oregon and Washington watersrelative to OSPis not
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known, and there are insufficient data to evaluate trends in abundance. No habitat issues are known to be of concern
for this species, but in recent years questions have been raised regarding potential effects of human-made sounds on
deep-diving cetacean species, such as mesoplodont beaked whales (Richardson et al. 1995). None of the five species
is listed as "threatened" or "endangered” under the Endangered Species Act nor considered "depleted” under the

and serious injury for this stock can be considered to be insignificant and approaching zero. It is likely that the
difficulty inidentifying theseanimalsinthefield will remainacritical obstacleto obtai ning species-specific abundance

estimates and stock assessments in the future.
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CUVIER'SBEAKED WHALE (Ziphius cavirostris):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Cuvier's beaked whales are distributed widely throughout
deep waters of all oceans (Heyning 1989). Off the U.S. west coast,
this species is the most commonly encountered beaked whale
(Figure 1). No seasonal changes in distribution are apparent from
stranding records, and morphological evidence is consistent with
the existence of a single eastern North Pacific population from
AlaskatoBgjaCalifornia, Mexico (Mitchell 1968). However, there
are currently no international agreements for cooperative
management of this species. For the Marine Mammal Protection
Act (MMPA) stock assessment reports, Cuvier's beaked whales
within the Pacific U.S. Exclusive Economic Zone are divided into
three discrete, non-contiguous areas. 1) waters off California,
Oregon and Washington (this report), 2) Alaskan waters, and 3)
Hawaiian waters.

POPULATION SIZE

Although Cuvier's beaked whal es have been sighted along
the U.S. west coast on several line transect surveys utilizing both
aerial and shipboard platforms, sightings have generally been too
rare to produce reliable population estimates. Previous abundance
estimates have been imprecise and biased downward by an
unknown amount because of the large proportion of time this
species spends submerged, and because the ship surveys on which
they were based covered only Californiawaters, and thus could not
observe animals off Oregon/Washington. Furthermore, there were
alarge number of unidentified beaked whal e sightings, which were
probably either Mesopl odon sp. or Cuvier's beaked whales (Ziphius
cavirostris). Recent analyses(Barlow and Gerrodette 1996, Barlow
and Sexton 1996) haveresultedinimproved esti matesof abundance
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Figurel. Cuvier's beaked whale sightings based
on aerial and shipboard surveys off California,
Oregon and Washington, +975-941991-96 (see
Appendix 2, Figures 1-5, for data sources and
information on timing and location of survey
effort). Dashed line represents the U.S. EEZ,
thick line indicates the outer boundary of all
surveys combined.

300 nmi. intihei coasts of California (in 1991 and 1993; Barlow and Gerrodette 1996) and California, Oregon and
Washington (in 1996; Barlow 1997), 2) whenever possible, assigning unidentified beaked whale sightings to

Mesoplodon spp. or Ziphius cavirostris based on written descriptions, size estimates, and ‘most probable
identifications' made by the observers at the time of the sightings, and 3) estimating a correction factor for animals
missed because they are submerged based on dive-interval data collected for Cuvier's beaked whales in 1993-95 (an
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Minimum Population Estimate

Based on the above abundance estimateand CV , the mi nimum popul ation estimate (defined asthelog-normal
20th percentile of the abundance estimate) for Cuvier's beaked whalesin California, Oregon, and Washington is 6,670
4,309 ani mal s. Fhisestimatetnay-stiH-bebiasedHowbecause the-survey s shi aters:

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

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

Wade and Angliss 1997), resulting in a PBR of 43 Cuvier’s beaked whales per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
A summary of recent fishery mortality and injury for Cuvier’ s beaked whalesin thisregionisshownin Table

1. Moredetailed information on these fisheriesis provided in Appendix 1. trthe-Catiforntadriftgitthetfisherythe

[l
cicy

Plan, mean annual takes in Table 1 are based only on 1997-98 data. This results in an average estimated annual
mortality of zero Cuvier's beaked whales.

Table 1. Summary of available information on the incidental mortality and injury of Cuvier's beaked whales
(Cdlifornia/ Oregon/Washington Stock) in commercial fisheries that might take this species. One Cuvier’s beaked
whale was released alive in the driftnet fishery in 1995; all other entanglements resulted in the death of the animal.

on 1994-98 data
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Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality + Mortality / Mortality + Annual Takes
Coverage ReleasedAlive Entanglements (CVin
par entheses)
CA/OR thresher observer 199% 9:8% °] 2]
shar k/swor dfish drift data 1992 13-6% 6 44-(5:36} 28(6:28y
gillnet fishery 1993 134% 3 2246:53)
1994 17.9% 6 34(0.36)
1995 15.6% 5+1 32(0.40) / 39 (0.36) o
1996 12.4% 0_ 0_
1997 23.0% 0_ 0_
1998 20.0% 0 0
Minimum total annual takes1993-95netutinganimeatreteased-ative 284028y 0

1 Only 1997-98 mortality estimates are included in the average because overal| cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Simttar-d Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of BajaCalifornia,
Mexico and may take animals from the same population. Quantitative data are available only for the Mexican

total number of setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately
2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality rateis similar to that observed in Californiadriftnet fisheries

fishery to alongline fishery (D. Holts, pers. comm.).

STATUSOF STOCK

The status of Cuvier's beaked whales in California, Oregon and Washington waters relative to OSP is not
known, and there are insufficient data to evaluate trends in abundance. No habitat issues are known to be of concern
for this species, but in recent years questions have been raised regarding potential effects of human-made sounds on
deep-diving cetacean species, such as Cuvier’s beaked whales (Richardson et al. 1995). They are not listed as

considered to beinsignificant and approaching zeromortatity
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PYGMY SPERM WHALE (Kogia breviceps):

Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pygmy sperm whales are distributed throughout deep
waters and along the continental slopes of the North Pacific
and other ocean basins (Ross 1984; Caldwell and Caldwell
1989). Along the U.S. west coast, sightings of this species
and of animalsidentified only asKogia sp. havebeenvery rare
(Figure 1). However, this is probably a reflection of their
pelagic distribution, small body size and cryptic behavior,
rather than an indication of truerareness. Strandings of pygmy
sperm whales in this region are known from California,
Oregon and Washington ( Roeﬂ 1970; Cal dwell and Ca dwell
NM FS Southwest Rgglonl unpubl ished data) Available data
are insufficient to identify any seasonality in the distribution
of pygmy sperm whales, or to delineate possible stock
boundaries. FortheMarineMammal Protection Act (MMPA)
stock assessment reports, pygmy sperm whales within the
Pacific U.S. Exclusive Economic Zone are divided into two
discrete, non-contiguous areas. 1) waters off California,
Oregon and Washington (this report), and 2) Hawaiian
waters.

POPULATION SIZE

Although pygmy sperm whales have been sighted
along the U.S. west coast on several line transect surveys
utilizing both aerial and shipboard platforms, sightings have
generally been too rare to produce reliable population
estimates. Previous abundance estimates have been imprecise
and biased downward by an unknown amount because pygmy
sperm whales spend alarge proportion of time submerged and
are very difficult to detect at the surface unless seas are calm.
Furthermore, the ship survey covered only Californiawaters, &
and thus could not observe animals off Oregon/Washington.
Recent analyses (Barlow and Gerrodette 1996, Barlow and
Sexton 1996) have resulted in improved estimates of
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Figure 1. Kogia sightings based on aerial and
shipboard surveys off California, Oregon and

Washmgton $975-19941991-96 Key——=Korgia

- (see Appendix 2, Figures 1-

5, for data sources and information on timing and
location of survey effort). Key: 1 = Kogia breviceps,

= Kogia spp. Dashed line representsthe U.S. EEZ,
thick line indicates the outer boundary of all surveys

combined.

Oregon and Washington (in 1996; Barlow 1997) and 2) estimating acorrection factor for animal s missed because they
aresubmerged based on dive-interval datacoll ected for Koqi asimusin 1993-95 (about 19% of all qroups areestimated

strandings, or entanglements of dwarf sperm whal&s along the U.S. West coast since the early 1970s, it is almost
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Minimum Population Estimate
Based on the above abundance estimateand CV , the mi nimum popul ation estimate (defined asthelog-normal
20th percentileof the total Kogia abundance estimate) for pygmy spermwhalesin California, Oregon, and Washington

iS25659 2,837 animals. Fhises

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

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

sperm whales per year.

ANNGAE HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for pygmy spermwhales and unidentified Kogia, which may
have been pygmy sperm whales, isshown in Table 1. More detailed information on thesefishertes drift gillnet fishery

J v cli

Plan, mean annual_takes in Table 1 are based only on 1997-98 data. This results in an average estimated annual

mortality of zero pygmy sperm whales.
Simttar-d Drift gillnet fisheriesfor swordfish and sharksexist along the entire Pacific coast of BajaCalifornia,

Mexico and may take animals from the same population. Quantitative data are available only for the Mexican
swordfish drift gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift
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two vesselsin 1986 to 29-31 vesselsin $992 1993 (Sosa-Nishizaki-et-a—1993; Holts and Sosa-Nishizaki 1998). The
total number of setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately
2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality rateis similar to that observed in Californiadriftnet fisheries

fishery to alongline fishery (D. Holts, pers. comm.).

Table 1. Summary of available information on the incidental mortality and injury of pygmy sperm whales and
unidentified Kogia sp. (California/Oregon/Washington Stock) in commercial fisheries that might take these this

Species. 3 - Coefficients of variation for mortality
estimates are provided in parentheses. Mean annual takes are based on 1994-98 data unless noted otherwise.
Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Mortality of K. Annual Takes
Coverage K. breviceps breviceps/Kogia sp. (CVin
/Kogia sp. par entheses)
CA/OR thresher observer 195% 8% o+ 6+9 2:8(0-61)
shar k/swor dfish drift data 1992 13:6%- o++ B+76:92)
gillnet fishery 1993 134% 9 #6:931+9
1994 17.9% 0/0 0/0 o
1995 15.6% 0/0 0/0
1996 12.4% 0/0 0/0
1997 23.0% 0/0 0/0
1998 20.0% 0/0 0/0
Minimum total annual takes ef-pygmy-sperr-wheates; 284665 0 _
0

1 Only 1997-98 mortality estimates are includedin the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

STATUSOF STOCK

Thestatus of pygmy spermwhalesin California, Oregon and Washington watersrelativeto OSPisnot known,
and there areinsufficient datato evaluate potential trends in abundance. No habitat issues are known to be of concern
for this species, but in recent years questions have been raised regarding potential effects of human-made sounds on
deep-diving cetacean species, such as pygmy sperm whales (Richardson et a. 1995). They are not listed as
"threatened" or "endangered" under the Endangered Species Act nor as "depleted” under the MMPA. Including
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SPERM WHALE (Physeter macrocephalus):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Sperm whales are widely distributed across the
entire North Pacific and into the southern Bering Sea in
summer but the majority are thought to be south of 40°N in
winter (Rice 1974; Gosho et al. 1984; Miyashita et al.
1995). For management, the International Whaling
Commission (IWC) had divided the North Pacific into two
management regions (Donovan 1991) defined by a zig-zag
linewhich starts at 150°W at the equator, is 160°W between
40-50°N, and ends up at 180°W north of 50°N; however, the
IWC has not reviewed this stock boundary in many years
(Donovan 1991). Sperm whales are found year-round in
Californiawaters(Dohl et al. 1983; Barlow 1995; Forney et
al. 1995), but they reach peak abundance from April
through mid-June and from the end of August through mid-
November (Rice 1974). They were seen in every season
except winter (Dec.-Feb.) in Washington and Oregon
(Green et aI 1992) Of t-hree 176 sperm whales that were

Jantary winter 1962 70, M\[ three were recovered by
whalers. onewasecatghtby whatersoff northern California
in June, one off Washington in June, and another far off
British Columbiain April (Rice 1974). Recent summer/fall
surveysintheeastern tropical Pacific (Wade and Gerrodette
1993) show that although sperm whales are widely
distributed in thetropics, their rel ative abundance tapers off
markedly westward towards the middle of the tropical
Pacific (near the IWC stock boundary at 150°W) and tapers
off northward towards the tip of Bgja California. The
structure of sperm whale populationsin the eastern tropical
Pacific is not known, but the only photographic matches of
known individuals from this area have been between the
Galapagos Islands and coastal waters of South America
(Dufault and Whitehead 1995), suggesting that the eastern
tropical animals constitute adistinct stock. A recent survey
designed specifically to investigate stock structure and
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Figure 1. Sperm whale sighting locations based on
aerial and shipboard surveys off California, Oregon,
and Washington, 1989-96. Dashed line representsthe
U.S. EEZ, thick lineindicatesthe outer boundary of all
surveys combined. Greater effort was conducted off
California (south of 42°N) and in the inshore half of
the U.S. EEZ. See Appendix 2 of Barlow et al. (1997)
and Barlow (1997) for data sources and information on
timing and location of survey effort.

abundance of sperm whalesin the northeastern temperate Pacific revealed no apparent hiatus in distribution between
theU S. EEZ off Cahfornlaand areasfarther west, out to Hawaii (Barlow and Taylor 1998) V&y-pfel-rmmaw-gem&e

than in a north-south direction (Mesnick et al., m pr )

For the Marine Mammal Protection Act (MMPA) stock assessment reports, sperm whales within the Pacific
U.S. EEZ are divided into three discrete, non-contiguous areas: 1) California, Oregon and Washington waters (this

report), 2) waters around Hawaii, and 3) Alaskawaters.
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POPULATION SIZE

Barlow (1997) estimates 1,191 (CV=0.22) sperm whales along the coasts of California, Oregon, and
Washington during summer/fall based on ship line transect surveysin 1991, 1993, and 1996 (lognormal 95% C.|.=
778-1,824). Forney et al. (1995) estimate 892 (CV=0.99) sperm whales off California during winter/spring based on
aerial line-transect surveys(95% C.l.=176-4,506), but this estimate doesnot correct for diving whal esthat weremissed.
Because of the long dive time of sperm whales (Leatherwood et al. 1982), it is reasonable to assume that g corrected
estimate thetrtue-abundaneewould be threeto eight timesthe estimates from aerial surveys. Green et al. (1992) report
that sperm whales were the third most abundant large whale (after gray and humpback whales) in aerial surveys off
Oregon and Washington, but they did not estimate population sizefor that area. A large 1982 abundance estimate for
the entire eastern North Pacific (Gosho et al . 1984) was based on a CPUE method which is no longer accepted asvalid
by the International Whaling Commission. Recently, a combined visual and acoustic line-transect survey conducted
in the eastern temperate North Pacific in spring 1997 resulted in estimates of 24,000 (CV=0.46) sperm whales based
on visual sightings, and 39,200 (CV=0.60) based acoustic detections and visua group size estimates (Barlow and
Taylor 1998). However, it is not known whether any or all of these animals routinely enter the U.S. EEZ. In the
eastern tropical Pacific, the abundance of sperm whal es has been estimated as 22,700 (95% C.1.=14,800-34,600; Wade
and Gerrodette 1993), but this area does not include areas where sperm whales are taken by drift gillnet fisheriesin
the U.S. EEZ and thereis no evidence of sperm whale movements from the eastern tropical Pacific to the U.S. EEZ.

British Columbia, but there are no abundance estimates for this area. The most precise estimate of sperm whale
abundance withinthe-areaofthe grift-gtinetfishery for this stock istherefore from the ship survey estimate of Barlow
(1997); however, thisis probably an underestimate of true abundance because recent studies suggest sperm whale
group sizes may have been underestimated on past line-transect surveys (Barlow and Taylor 1998; B. Taylor, unpubl.
data).

Minimum Population Estimate

The minimum population estimate for sperm whales is taken as the lower 20th percentile of the log-normal
distribution of abundance estimated fromthe summer/fall ship surveysoff California, Oregon and Washington (Barlow
1997) or approximately 992. More sophisticated methods of estimating minimum popul ation size would be available
if acorrection factor (and associated variance) were availableto correct the aerial survey estimatesfor missed animals.

Current Population Trend

between 1979/80 and 1996 (Barlow 1994; Barlow 1997) but does not show any obvious trends. Although the
population in the eastern North Pecific is expected to have grown since large-scal e pelagic whaling stopped in 1980,
the possible effects of large unreported catches are unknown (Y ablokov 1994) and the ongoing incidental ship strikes
and gillnet mortality make this uncertain.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
There are no published estimates of the growth rate for any sperm whale population (Best 1993).

POTENTIAL BIOLOGICAL REMOVAL

The potentia biological removal (PBR) level for the California portion of this stock is calculated as the
minimum population size ( 992) times one half the default maximum net growth rate for cetaceans (2 of 4%) times
arecovery factor of 0.1 (the default value for an endangered species), resulting in a PBR of 2.0.

HUMAN-CAUSED MORTALITY
Historic Whaling

Between 1800 and 1909, about 60,842 sperm whaleswere estimated taken in the North Pacific (Best 1976).
The reported take of North Pacific sperm whales by commercia whalers between 1947 and 1987 totaled 258,000 (C.
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Allison, pers. comm.). Ohsumi (1980) lists an additional 28,198 sperm whales taken mainly in coastal whaling
operationsfrom 1910 to 1946. Based on the massive under-reporting of Soviet catches, Brownell et al. (1998) estimate
that about 89,000 whales were additionally taken by the Soviet pelagic whaling fleet between 1949 and 1979. The
Japanese coastal operationsapparently also under-reported catchesby an unknown amount (Kasuya1998). Thusatotal
of at least 436,000 sperm whales were taken between 1800 and the end of commercia whaling for this speciesin 1987.
Of this grand total, an estimated 33,842 were taken by Soviet and Japanese pelagic whaling operations in the eastern
North Pacific from the longitude of Hawaii to the U.S. West coast, between 1961 and 1976 (Allen 1980, IWC statistical
Areas |l and I11), and 965 were reported taken in land-based U.S. West coast whaling operations between 1947 and
1971 (Ohsumi 1980). In addition, 13 sperm whales were taken by shore whaling stationsin California between 1919
and 1926 (Clapham et al. 1997). There has been a prohibition on taking sperm whales in the North Pacific since
1988, but large-scale pelagic whaling stopped earlier, in 1980.

Fishery Information
The offshore dnft QI [Inet flshery isthe M\[ y that is _y to take sperm whales from this stock.—Sperm
8 y f —Detailed information on this fishery is
prowded in Appendlx 1—ef—Ba|=Iﬁw—et—al—e:997-) A 1994-98 summary of known f|shery mortallty and Iﬂj ury for this

Tablel. Summary of availableinformation ontheincidental mortality and injury of spermwhales(CA/OR/WA stock)
for commercial fisheriesthat might take this species (Julian 1997; Julian and Beeson 1998; Cameron +998 and Forney
1999). Injury includes any entanglement that does not result in immediate desth and may include serious injury
resulting in death. The injured whale observed in 1996 was not expected to survive . n/aindicates that data are not

available. Mean annual takes are based on 1994-98 data unless noted otherwise.

Observed
Fishery Name Year(s) DataType | Percent Observer Mortality Estimated Mean Annual Takes
Coverage (andinjury in | Mortdity (CV in 1993-97
parentheses) parentheses) (CV in parentheses)
CA/OR thresher 1993 observer 134% 21 Mortality Mortality
shar k/swor dfish drift gillnet 1994 data 17.9% 0 45;0,0,0,0,5 3:0{6:66)
fishery 1995 15.6% 0 £6-66:6) (0.89) 2.5(0.89)!
1996 12.4% 0(1) Injury Injury
1997 266 23.0% 0 %0,0,1,0,0 +6-{rfay
1998 20.0% 1 0.0(a)
Total annual takes 4-6{6-66)
2.5(0.89)

 Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of BgjaCaliforniaand may

160



take animals from the same population. Quantitative data are available only for the Mexican swordfish drift gillnet
fishery, which uses vessels, gear, and operational procedures similar to those inthe U.S. drift gillnet fishery, although
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet kas increased from two vesselsin 1986 to
29-31 vesselsin 4992 1993 (Sesa-MNtshizaki-et-ab—1993; Holts and Sosa-Nishizaki 1998). The total number of setsin
thisfishery in 1992 can be estimated from data provided by these authors to be approximately 2,700, with an observed
rate of marine mammal bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et
al. 1993) This overal mortality rate issimilar to that observed in Californiadriftnet fisheries during 1990-95 (0.24

fishery (D. Holts, pers comm)

Ship Strikes
No sperm whale mortalities have been attri buted to ship strlkeﬁ durlnq the penod 1994-98 L Cordaro
SOUthW&Gt Reqmn NMFS, pers. comm) e ere e , ' -

STATUSOF STOCK

The only estimate of the status of North Pacific sperm whales in relation to carrying capacity (Gosho et al.
1984) is based on a CPUE method which is no longer accepted as valid. Sperm whales are formally listed as
"endangered” under the Endangered Species Act (ESA), and consequently the California to Washington stock is
automatically considered as a "depleted" and "strategic" stock under the MMPA. The annual rate of kill and serious
injury (3:62.5 per year) is greater than the calculated PBR for thls stock (2 O) Wthh would aso reeult in the

classification of th| s stock as “ strategic”. v 0
f €: Total fi shery takeﬁ aremeﬁalﬁy-ls not approachl ng zero mortallty and serious

3:998)— Theincreasing levels of anthropogenlc noise in the world’s oceans has been suggestedto be a hab| tat concern
for whales, particularly for deep-diving whales like sperm whales that feed in the oceans “sound channel”.
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HUMPBACK WHALE (Megaptera novaeangliae):
California/Oregon/Washington - Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Although the International Whaling Commission
(IWC) only considered one stock (Donovan 1991), there is
now good evidence for multiple populations of humpback
whales in the North Pacific (Johnson and Wolman 1984;
Baker et al. 1990). Aerial, vessel, and photo-identification
surveys, and genetic analyses indicate that within the U.S.
EEZ, there are at |east three relatively separate populations
that migrate between their respective summer/fall feeding
areas and winter/spring calving and mating areas
(Calambokidis et al. 1997, Baker et a. 1998): 1)
winter/spring populations in coastal Central America and
Mexico which migrate to the coast of Californiato southern
British Columbia in summer/fall (Steiger et al. 1991,
Calambokidis et al. 1993) - referred to as the California/
Oregon/Washington - Mexico stock (Figure 1); 2)
winter/spring populations of the Hawaiian Islands which
migrate to northern British Columbia/Southeast Alaskaand
Prince William Sound west to Kodiak (Baker et al. 1990, PACIFIC
Perry et al. 1990, Calambokidis et al. 1997) - referred to as OCEAN
the Central North Pacific stock; and 3) winter/spring
populations of Japan which, based on Discovery Tag
information, probably migrate to waters west of the Kodiak
Archipelago (the Bering Sea and Aleutian Islands) in
summer/fall (BerZ|n and Rovnin 1966, Nishiwaki 1966, F|gure 1. Humpbmk whale gghnng locations
Darling 1991) - referred to as the Western North Pacific  pased on aeriad and shipboard surveys off
stock. Winter/spring populations of humpback whalesalso  cglifornia, Oregon, and Washington, 1989-96.
occur in Mexico's offshore islands; bt the migratory  pashed line represents the U.S. EEZ, thick line
destination of thesewhalesisnot well known (Calambokidis  jndicates the outer boundary of al surveys
et al. 1993, Calambokidis et al. 1997), but Norris et al. combined. Greater effort was conducted off

(1999) speculate that they may travel to the Bering Sea or  california(south of 42°N) and in theinshore half of
Aledtian Islands. Significant levels of genetic differences the U.S. EEZ. See Appendix 2 of Barlow et al.

were found between the California and Alaska feeding (1997) and Barlow (1997) for data sources and
groups based on analyses of mitochondrial DNA (Baker € jnformation on timing and location of survey effort.

al. 1990) and nuclear DNA (Baker et al. 1993). The genetic

exchangerate between Californiaand Alaskaisestimated to

be less than 1 female per generation (Baker 1992). Two breeding areas (Hawaii and coastal Mexico) showed fewer
genetic differences than did the two feeding areas (Baker 1992). Thisis substantiated by the observed movement of
individually-identified whal esbetween Hawaii and Mexico (Baker et al. 1990). There havebeen noindividual matches
between 597 humpbacks photographed in California and 617 humpbacks photographed in Alaska (Calambokidis et
al. 1996). Only two of the 81 whales photographed in British Columbia have matched with a California catalog
(Calambokidis et a. 1996), indicating that the U.S./Canada border is an approximate geographic boundary between
feeding populations.

Until further information becomes available, three management units of humpback whales (as described
above) are recognized within the U.S. EEZ of the North Pacific: the California/Oregon/Washington - Mexico stock
(this report), the Central North Pacific Stock, and the Western North Pacific Stock. The Central and Western North
Pacific stocks are reported separately in the Stock Assessment Reports for the Alaska Region.
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POPULATION SIZE

Based on whaling statistics, the pre-1905 popul ation of humpback whalesin the North Pacific was estimated
to be 15,000 (Rice 1978), but this population was reduced by whaling to approximately 1,200 by 1966 (Johnson and
Wolman 1984). The North Pacific total now almost certainly exceeds 6,000 humpback whales (Calambokidis et al.
1997). Dohl et al. (1983) first estimated the central Californiafeeding population to be 338 (CVV=0.29) based on aerial
surveysin August through November of 1980-83; however, this estimate does not include a correction for submerged
animals. More recently, the size of the "California" feeding stock of humpback whales has been estimated by three
independent methods. 1) Calambokidiset al. {3998} (1999) estimated the number of humpback whalesin California-
Washington to be 843 905 (CV=0.06) based on mark-recapture estimates comparing their +996-and 1997 and 1998
photo-identification catalogs. 2) Barlow (1997) estimates 1,152 (CV=0.15) humpbacks in California, Oregon and
Washington waters based on ship line-transect surveysin summer/autumn of 1991, 1993, and 1996. 3) Forney et al.
(1995) estimate 319 (CV=0.41) humpback whalesin California coastal waters based on aerial line-transect surveys
in winter/spring of 1991 and 1992 (not corrected for diving whales). In addition, Green et al. (1992) report that
humpback whales were the second most abundant large whale (after the gray whale) in aerial surveys off Oregon and
Washington, but they did not estimate population size. These estimates for the west-coast stock are not significantly
different from each other, The shipboard estimates are likely to be the most unbiased, and the aerial surveysarelikely
to be the most negatively biased because submerged animals are missed. Mark-recapture estimates may aso be
negatively biased dueto heterogeneity in sighting probabilities(Hammond 1986). However, given that the above mark-
recapture estimate is based on alargefraction of the entire popul ation (the 4996-97 1997-98 catal og contained 492 544
known individuals), this bias is likely to be minimal. Also, in previous mark-recapture analyses on the same
population, when methods were used which account for heterogeneity, estimates were comparable or smaller
(Calambokidis et al. 1993). The most precise and least biased estimate is likely to be the mark-recapture estimate of
843 905 (CV=0.06) humpback whales for this population.

Minimum Population Estimate

The minimum population estimate for humpback whalesin the California/Mexico stock istaken asthe lower
20th percentile of the log-normal distribution of $996-97 1997-98 abundance estimated from mark-recapture methods
(Calambokidis et a. $9981999) or approximately 862861.

Current Population Trend
Fhere+sShip surveys provide some indication that humpback whales increased in abundance in California
coastal waters between 1979/80 and 1991 (Barlow 1994) and between 1991 and 49931996 (Barlow 1997). and
stattst - Mark-recapture population estimates increased
steadi Iy from 1988/90 to 3:9927‘981997 98 at about 5%8% per year (Cal ambokidis et aI 999) aﬁd—Sterger—IQQAa—aad

the Cdl |forn| alOregon/Washington stock.

CURRENT AND MAXIM UM NET PRODUCTIVITY RATES

The proportion of calves in the California/M exico stock from 1986 to 1994 appeared much Iower than prevrousiy
measured for humpback whalesin other areas (Calambokidis and Steiger 1994), but in 1995-97 a greater proportion
of calves were identified and the 1997 reproductive ratesfor this popul ation are closer to those reported for humpback

with a best esti mate of 8% growth per y_ (Cal ambokidis et aI_ 1999).

POTENTIAL BIOLOGICAL REMOVAL
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Thepotential biological removal (PBR) level for thisstock iscal culated asthe minimum popul ation size (861)

f892—) times one half the estimated mated populatlon growth rate for this stock of humpback whales (1/2 of 8%) defattt

i 4%y timesarecovery factor of 0.1 (for an endangered species), resulting

ina PBR of 3.4 4 1—6 Because thls stock spends approximately half its time ta-Mexicanwaters-outside the U.S. EEZ,
the PBR dlocation for U.S. watersis 1.7 88 whales per year.

HUMAN-CAUSED MORTALITY
Historic Whaling

The reported take of North Pacific humpback whales by commercial whalers totaled approximately 7,700
between 1947 and 1987 (C. Allison, pers. comm.). In addition, approximately 7,300 were taken along the west coast
of North Americafrom 1919 to 1929 (Tonnessen and Johnsen 1982). Total 1910-1965 catches from the California-
Washington stock includes at least the 2,000 taken in Oregon and Washington, the 3,400 taken in California, and the
2,800 taken in Bgja California (Rice 1978). Shore-based whaling apparently depleted the humpback whale stock off
Californiatwice: once prior to 1925 (Clapham et al. 1997) and again between 1956 and 1965 (Rice 1974). There has
been a prohibition on taking humpback whales since 1966.

Fishery Informatlon

b s ts—A 1994-98 summary of known
fishery mortallty and Iﬂ] ury for thlsstock of humpback whales |sg|ven inTablel. Detalled |nformat|on onﬂms—f-nshew
th@e flsheneﬁ is prowded in Appendlx 1 at :

cetacean entanglement rates in the dnft qnlnet flshery dropped consderably (Barlow and and Cameron 1999). Because

of the changes in this fishery after implementation of the Take Reduction Plan, mean annual takes for this fishery
(Table 1) are based only on 1997-98 data. This results in an average estimate of zero humpback whal es taken annually.

Some gillnet mortality of large whales may go unobserved because whal es swim away with a portion of the net. The
deaths of two humpback whales that stranded in the Southern California Bight have been attributed to entanglement
in fishing gear (Heyning and Lewis 1990)—A, and a humpback whale was observed off Ventura, CA in 1993 with a
20 ft section of netting wrapped around and trailing behind, but no other gillnet-caused strandings or entanglements
were reported for the period 1994-98 (J. Cordero, NMES SW Region, pers. comm.). Other unobserved fisheries may
also result in injuries or deaths of humpback whales. In 1997, one humpback whale was snagged by a central

California salmon troller, and the animal swam away with the hook and many feet of trailing monofilament (NMFS,
Southwest Region, unpublished data); this type of injury is not likely to be serious.

Table 1. Summary of availableinformation on theincidental mortality and injury of humpback whales (CA/OR/WA -
Mexico stock) for commercial fisheries that might take this species (Julian 1997, Julian and Beeson 1998, Cameron
4998 and Forney 1999). Injury includes any entanglement that does not result in immediate death and may include
seriousinjury resulting in death. n/aindicates that data are not available. Mean annual takes are based on 1994-98
data unless noted otherwise.

Percent Observer Observed Esiimated Mean Annua Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortality (CV 1993-97
(and Injury) in parentheses) (CV in parentheses)
CA/OR thresher 1993 observer 134% S] Mortality Mortality
shar k/swor dfish drift gillnet 1994 data 17.9% 0(1) 0,0,0,0,0 0
fishery 1995 15.6% 0 Injury
1996 12.4% 0 6:6,0,0,00 Injury
1997 26:6% 23.0% 0 (0.91) +21{6:9%)
1998 20.0% 0 o
CA angel shark/halibut and
other specieslarge mesh 199495 | observer 10-15% 0,0,0,0,0 0,0,0,0,0 2]
(>3.5") set gillnet fishery 1990-94 data nfa
CA salmon trall fishery 1997 incidental 0% @ na Injury
report >0.2(n/a)
Total annual takes >0.2
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* Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a take reduction
plan was implemented in 1997.

Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of Baja Californiaand may
take animals from the same population. Quantitative data are available only for the Mexican swordfish drift gillnet
fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery, although
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet kas increased from two vesselsin 1986 to
29-31 vessels in 4992 1993 (Sesa-Ntshizaki-et-ab—1993; Holts and Sosa-Nishizaki 1998). The total number of setsin
thisfishery in 1992 can be estimated from data provided by these authors to be approximately 2,700, with an observed
rate of marine mammal bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et
al. 1993) This overal mortality rate issimilar to that observed in Californiadriftnet fisheries during 1990-95 (0.24

fishery (D. Holts, pers comm)

Ship Strikes

Ship strikeswereimplicated in the deaths of at |east two humpback whalesin 1993 and one humpback whale
in 1995, and one unidentified whale, which may have been a humpback whale, was struck and injured by a small boat
in 1997 (J. Cordaro, pers. comm.). Additional mortality from ship strikes probably goes unreported becausethewhales
do not strand or, if they do, they do not have obvious signs of trauma. Several humpback whales have been
photographed in California with large gashes in their dorsal surface that appear to be from ship strikes (J.
Calambokidis, pers. comm.). The average number of humpback whale deaths by ship strikes for 1994-98 from1993-
97 isat least 6:6 0.2 per year.

STATUSOF STOCK

Humpback whalesin the North Pacific were estimated to have been reduced to 13% of carrying capacity (K)
by commercial whaling (Braham 1991). Clearly the North Pacific population was severely depleted. The initial
abundance has never been estimated separately for the "California’ stock, but this stock was also depleted (probably
twice) by whaling (Rice 1974; Clapham et al. 1997). Humpback whalesareformally listed as"endangered" under the
Endangered Species Act (ESA), and consequently the California/Mexico stock is automatically considered as a
"depleted" and "strategic" stock under the MMPA. The estimated annual mortality and injury due to entanglement
(FAfyr)(0.20yr) plussh|p stnkm(&&‘yr)go 2/yr) in Cahfornlalsleﬁsgfeeteﬁthan the PBR allocatlon of 6817 7 for U S

aleﬁeweutd-ﬁet—exeeed-t-he-PB-R—l n areview of the severlty of injury to the humpback whale entangled in 1994 the
Pacific Scientific Review Group determined that it this animal was not seriously injured. Based on strandings and
gillnet observations, annual humpback whale mortality and seriousinjury in California'sdrift gillnet fishery isprobably
greater than 10% of the PBR; therefore, total fishery mortality isnot approaching zero mortality and seriousinjury rate.
The California stock appears to be increasing in abundance. The increasing levels of anthropogenic noise in the
world’ s oceans, such asthose produced by ATOC (Acoustic Thermometry of Ocean Climate) or LFA (Low Frequency
Active) Sonar, have been suggested to be a habitat concern for whales, particularly for baleen whales that may
communicate using low-frequency sound.
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BLUE WHALE (Balaenoptera musculus): €atiferntafexieo Eastern North
Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The International Whaling Commission (IWC) has
formally considered only one management stock for blue whales WASHINGTON
in the North Pacific (Donovan 1991), but now this ocean is v |
thought to include more than one popul ation (Ohsumi and Wada Z
1972; Braham 1991) p_ossbly as many as frve ( es et al
g
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Figurel. Bluewhalesighting locations based on
aerial and shipboard surveys off California,
Oregon, and Washington, $975-94 1991-96(see
Appendix 2, Figures 1-5, for data sources and
information on timing and location of surveys).
Dashed line represents the U.S. EEZ; bold line
"""" indicates the outer boundary of al surveys

ngQfL Rice (1974) hypothesized that blue whales from  COMPined

Baja California migrated far offshore to fed in the eastern

Aleutians or Gulf of Alaska and returned to feed in Californiawaters; however, he has more recently concluded that
the California population is separate from the Gulf of Alaska population (Rice 1992). Recently, blue whale feeding
aggregations have not been found in Alaska desprte several surveys (Leatherwoo et aI 1982 Stewart et al. 1987,
Forney and Brownell 1996) v B

JmﬁeNewmb%Relly and Thayer (1990) speculatethat these
blue whales found near the Costa Rica Dome from June to
November are likely to be part of a southern hemisphere
population or an isolated resident population; however based on

&eﬁw&medﬂksteﬂﬁy-etheﬁfeedmg—areas—One other stock of North Pacific blue whales (m Hawauan waters) is
recognized in the Marine Mammal Protection Act (MMPA) Stock Assessment Reports.

POPULATION SIZE

The size of the feeding stock of blue whales in California was estimated recently by both line-transect and
mark-recapture methods. Barlow (1997) ane-Gerrodette{1996) estimates 1,927 (CV=0.16) +,723{EV=06:23} blue
whales tq off California, Oregon, and Washington waters based on ship line-transect surveys in 1991-96.
Calambokidisand Steiger (1994) used photographic mark-recaptureand estimated popul ation sizesof 2,038 (CV=0.33)
based on photographs of left sides and 1,997 (CV=0.42) based on right sides. The average of the mark-recapture
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estimates (2,017, CV=0.38) is in surprisingly good agreement with the line-transect estimate. Mark-recapture
estimates are often negatively biased by individual heterogeneity in sighting probabilities (Hammond 1986); however,
Calambokidis and Steiger (1994) minimize such effectsby selecting one samplethat was taken randomly with respect
to distance from the coast. Similarly, the line-transect estimates may also be negatively biased because some blue
whalesin this stock are probably along BajaCaliforniaand, therefore, out of the study area at the time of survey (Wade
and Gerrodette 1993). The best estimate of blue whale abundance is the average of the line-transect and mark-

recapture esti mates wei ghted by therr variances, or 1 940 (CV 0.15) HB&(GV—G%—Ne—bI-uewhalﬁ—w&eﬁeﬁﬁ

Minimum Population Estimate

The minimum population estimate for blue whales is taken as the lower 20th percentile of the log-normal
distribution of abundance estimated from the combined mark-recapture and line-transect estimates, or approximately
1,716 +463.

Current Population Trend

Thereis someindication that blue whales have increased in abundance in California coastal waters between
1979/80 and 1991 (regression p<0.05, Barlow 1994) and between 1991 and 1996 4993 (not significant, Barlow 1997
aﬂd-eerrede&e—]:Q%) Although this may be dueto an increasein the stock asawhole, it could also be the result of
istoolargeto beaccounted for by population growth alone. Also, Larkman and Veit (1998) did not detect any il any increase
along consistently surveyed tracklines in the Southern California Bight from 1987 to 1995. Although the population
in the North Pacific is expected to have grown since being given protected statusin 1966, the possibility of continued
unauthorized takes after blue whales were protected (Y ablokov 1994) and the existence of incidental ship strikes and
gillnet mortality makes this uncertain.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information exists on the rate of growth of blue whale populations in the Pacific (Best 1993).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(1,716)+%463; times one half the default maximum net growth rate for cetaceans (1/2 of 4%) times a recovery factor
of 0.1 (for an endangered species), resulting in aPBR of 3.4 29. Because this stock spends approximately half itstime
Mexdean-waters-outside the U.S. EEZ, the PBR allocation for U.S. waters is half this total, or 1.7 5 whales per
year.

HUMAN CAUSED MORTALITY
Historic Whaling

The reported take of North Pacific blue whales by commercial whalers totaled 9,500 between 1910 and 1965
(Ohsumi and Wada 1972). Approximately 2,000 were taken off the west coast of North America between 1919 and
1929 (Tonnessen and Johnsen 1982). Partially overlapping with thisis Rice's (1992) report of at least 1,378 taken by
factory ships off California and Baja California between 1913 and 1937. Between 1947 and 1987, reported takes of
blue whales in the North Pacific were approximately 2,400. Shore-based whaling stationsin central Californiatook
3 blue whales between 1919 and 1926 (Clapham et al. 1997) and 48 blue whal es between 1958 and 1965 (Rice 1974).
Blue whales in the North Pacific were given protected status by the IWC in 1966.

Fisheries Information
The offshore drift gillnet fishery is the only fishery that is likely to take blue whales from this stock, but no

y mortal |treﬁ Or serious |n|ur|es have been observed (Table_)_-BI-uewhalﬁ—&wkel-y—tebeeaught—eﬁlweﬁﬁefe

Detarled mformatron on thrsfrshery is provrded in Appendrx 1. After the 1997 |mplementat|on of a Take Reductron

Plan, which included skipper education workshops and required the use of pingers and minimum 6-fathom extenders,

overall cetacean entanglement rates in the drift gillnet fishery dropped considerably (Barlow and Cameron 1999).
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annually. RES
meﬁﬁoﬁng-(—lg%%)— Some glllnet mortal |ty of Iarge whales may go unobserved because whales swim away with a

portion of the net; however, fishermen report that large rorquals (blue and fin whales) usualy swim through nets
without entangling and with very little damage to the nets.

StmttarDrift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California
and prebably may take animals from the same population. Quantitative data are available only for the Mexican
swordfish drift gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift
aillnet fishery, although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet has increased from
two vesselsin 1986 to 29-31 vesselsin 4992 1993 (Sesa-MNishizaki-et-a—1993; Holts and Sosa-Nishizaki 1998). The
total number of setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately
2,700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets Sosa-Nishizaki et al. 1993) Thisoverall mortality rate issimilar to that observedin Californiadriftnet fisheries

fishery to a londline fishery (D. HoIts pers. comm)

Tablel. Summary of availablei nformation onthei nci dental mortality and inj ury of bl uewhales (EAMexieo | Eastern

3F6$ Cameron and Forney 1999). Mean annual takes are based on 1994-98 data unless noted otherwise.
Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortality (CV in 499395
parentheses) (CVin
parentheses)
CA/OR thresher 199195 observer 16-18% 12-23% 0,0,0,0,0 0,0,0,0,0 0L
shar k/swor dfish drift 1994-98 data
gillnet fishery
Total annual takes 0

* Only 1997-98 mortality estimates are included in the average becavise overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Ship Strikes

Ship strikeswere implicated in the deaths of blue whalesin 1980, 1986, 1987, and 1993ptus2-tridentified
whates{poessiblybluewhatesy 1990 (J. Cordaro, Southwest Region, NMFSand J. Heyning, pers. comm.). Additional
mortality from ship strikes probably goes unreported because the whales do not strand or, if they do, they do not aways
have obvious signs of trauma. Severa blue whales have been photographed in California with large gashes in their
dorsal surface that appear to be from ship strikes (J. Calambokidis, pers. comm.). The average number of bluewhae
mortalities in California attributed to ship strikes was 0.0 82 per year for 1994-98 from-199+-95.

STATUSOF STOCK

Previoudly, bluewhalesin the entire North Pacific were estimated to be at 33% (1,600 out of 4,900) of historic
carrying capacity (Mizroch et al. 1984). Theinitial abundance has never been estimated separately for the"California’
stock, but this stock was almost certainly depleted by whaling. Blue whales areformally listed as"endangered” under
the Endangered Species Act (ESA), and consequently the CatiforntafMexieo Eastern North Pacific stock is
automatically considered asa"depleted” and "strategic” stock under theMMPA. Theannual incidental mortality from
ship strikesis apparently less than-tper-year-andcsthereforetess than the calculated PBR for this stock. To date, no
blue whale mortality has been associated with California gillnet fisheries; therefore, total fishery mortality is
approaching zero mortality and seriousinjury rate. The population appears to be growing. Theincreasing levels of
anthropogenlc noise in the world’'s oceans has been suggested to be a habitat concern for blue whales (Reeves et al.
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FIN WHALE (Balaenoptera physalus):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The International Whaling Commission (IWC)
recognized two stocks of fin whalesin the North Pacific: the East
China Sea and the rest of the North Pacific (Donovan 1991).
Mizroch et al. (1984) cites evidence for additional fin whale
subpopulations in the North Pacific. From whaling records, fin
whales that were marked in winter 1962-70 off southern
California were later taken in commercial whaling operations
between central California and the Gulf of Alaska in summer
(Mizroch et al. 1984). More recent observations show
aggregations of fin whales year-round in southern/central
California (Dohl et al. 1983; Barlow 19974995; Forney et al.
1995), year-round in the Gulf of California (Tershy et al. 1993),
in summer in Oregon (Green et al. 1992; McDonald 1994), and
in summer/autumn in the Shelikof Strait/Gqu of Alaska

WASHINGTON

N 45°

N 40°

N 35°

PACIFIC
OCEAN

September an_d February (Moore et & 1998). Finwhalesappear
very scarce in the eastern tropical Pacific in summer (Wade and T : T
Gerrodette 1993) and winter (Lee 1993). W 130° W 125° W 120°
There is dtill insufficient information to accurately
determine population structure, but from a conservation

N 30°

perspective it may be risky to assume panmixia in the entire
North Pacific. In the North Atlantic, fin whales were locally
depleted in some feeding areas by commercial whaling (Mizroch
et al. 1984), in part because subpopul ations were not recognized.
This assessment will cover the stock of fin whaleswhichisfound
alongthe coastsof California, Oregon, and Washington. Because
fin whal e abundance appears|ower in winter/springin California
(Dohl et al. 1983; Forney et al. 1995) and in Oregon (Green et al.

Figure 1. Fin whale sighting locations based on
aerial and shipboard surveys off California,
Oregon, and Washington, $975-941991-96 (see
Appendix 2, Figures 1-5 for data sources and
information on timing and location of surveys).
Dashed line represents the U.S. EEZ; bold line
indicates the outer boundary of al surveys
combined.

1992), it is likely that the distribution of this stock extends

seasonally outsidethese coastal waters. Coincidentally, finwhale

abundance in the Gulf of Californiaincreases seasonally in winter and spring (Tershy et al. 1993). It is premature,
however, to concludethat the Gulf whalesare part of the U.S. west coast population. 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 Alaska stock.

POPULATION SIZE

The initial pre-whaling population of fin whales in the North Pacific was estimated to be 42,000-45,000
(Ohsumi and Wada 1974). 1n 1973, the North Pacific popul ation 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. A minimum
of 148 individually-identified fin whales are found in the Gulf of California (Tershy et a. 1990). Recently, 1,236
(CV=0.20) 933(Ev=0627 fin whales were estimated to be+t off California, Oregon and Washington waters based
on ship surveysin summer/autumn of 1991, are-1993, and 1996 fteg-nermal-95%-E€+=555-1,569) (Barlow 1997and
Gerrodette-1996). Fin whale abundance in Californiawas estimated as only 49 (CV=1.0) based on ageria surveysin
winter/spring of 1991/92 (Forney et aI 1995) however thls estimate doeﬁ not include acorrection for divi ng anlmals
that were missed. No-es 3 v
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Minimum Population Estimate

The minimum population estimate for fin whales is taken as the lower 20th percentile of the log-normal
distribution of abundance estimated from summer/fall ship survey (Barlow 1997ane-Gerrodette-1996) or approximately
1,044 747

Current Population Trend

Thereis someindication that fin whales have increased in abundance in California coastal waters between
1979/80 and 1991 (Barlow 1994) and between 1991 and 1996 4993 (Barlow 1997ane-Gerrodette-1996), but these
trends are not significant. Although the population in the North Pacific is expected to have grown since receiving
protected status in 1976, the possible effects of continued unauthorized take (Y ablokov 1994) and incidental ship
strikes and gillnet mortality make this uncertain.

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

POTENTIAL BIOLOGICAL REMOVAL

The potential biological remova (PBR) level for this stock is calculated as the minimum population size
(1,044) 4A times one half the default maximum net growth rate for cetaceans (1/2 of 4%) times a recovery factor
of 0.1 (for an endangered species), resulting in a PBR of 2.1%5.

HUMAN CAUSED MORTALITY
Historic Whaling

Approximately 46,000 fin whales were taken from the North Pacific by commercial whalers between 1947
and 1987 (C. Allison, IWC, pers. comm.), including 1,060 fin whales taken by coastal whalersin central California
between 1958 and 1965 (Rice 1974). In addition, approximately 3,800 were taken off the west coast of North America
between 1919 and 1929 (Tonnessen and Johnsen 1982), and 177 were taken by coastal whalers off California between
1919 and 1926 (Clapham et al. 1997). Finwhalesin the North Pacific were given protected status by the IWC in 1976.

Fisheries Information
The offshore drift gillnet fishery is the only fishery that is likely to take fin whales from this stock, but no

y mortalltleﬁ Or serious |n|ur|&e have been observed (Table_)_ -Frﬂ-whalmwkel-y-te-beeaught—oﬁly—m-of-fﬁofe

Plan, which included skipper education workshops and requi red the use of pingers and minimum 6 fathom extenders,

overdl cetacean entanqlement rateﬁ in the dr|ft aillnet flshery dropped consrderably (Barlow and Cameron 1999)

(—]:991-95}— Some glllnet mortallty of Iarge whales may go unobserved because whales swim avvay W|th aportion of
the net; however, fishermen report that large rorquals (blue and fin whales) usually swim through nets without
entangling and with very little damage to the nets.

Table 1. Summary of available information on the incidental mortality and injury of fin whales (CA/OR/WA stock)

Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortality (CV in 499395
parentheses) (CVin
parentheses)
CA/OR thresher 199495 observer | 46-18% 12-23% 0,0,0,0,0 0,0,0,0,0
shar k/swor dfish drift 1994-98 data 0L~
gillnet fishery
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Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortality (CV in 499395
parentheses) (CVin
parentheses)
Average annual takes 0

* Only 1997-98 mortality estimates are included in the average because overall cetcean entanglement rates dropped considerably after a take reduction
plan was implemented in 1997.

Simttar-Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California
and may take animals from the same population. Quantitative dataare available only for the Mexican swordfish drift
gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery,
although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet kas increased from two vesselsin
1986 to 29-31 vesselsin 4992 1993 (Sesa-MNishtzaki-et-a-1993; Holts and Sosa-Nishizaki 1998). The total number of
setsin this fishery in 1992 can be estimated from data provided by these authors to be approximately 2,700, with an
observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets, Sosa
Nishizaki et al. 1993) This overall mortality rate is similar to that observed in Californiadriftnet fisheri% during

fishery to a londline fishery (D. Holts, pers. comm)

Ship Strikes

Ship strikes were implicated in the deaths of one fin whale in 1991, one in 1996, and one in 1997 two
tntdentifted-whates{pessibly-finsy+-1996-(J. Heyning and J. Cordaro, Southwest Region, NMFS, pers. comm.).
Additional mortality from ship strikes probably goes unreported because the whales do not strand or, if they do, they
do not always have obvious signs of trauma. The average observed annual mortality due to ship strikes is 0.4 fin
whales per year for the period 1994-98.

STATUSOF STOCK

Finwhalesin the entire North Pacific were estimated to be at |ess than 38% (16,625 out of 43,500) of historic
carrying capacity (Mizroch et al. 1984). Theinitial abundance hasnever been estimated separately for the "west coast”
stock, but this stock was also probably depleted by whaling. Fin whalesareformally listed as"endangered” under the
Endangered Species Act (ESA), and consequently the Californiato Washington stock is automatically considered as
a"depleted" and "strategic” stock under the MMPA. The ebserved total incidental mortality due to fisheries (0.0/yr)
and ship strikes (0.4/yr) appearsto belessthan +animat-per-yearandsthereforetessthan the calculated PBR (2.115).
In fact, no fin whale mortality has been associated with California gillnet fisheries; therefore, total fishery mortality
is approaching zero mortality and serious injury rate. There is some indication that the population may be growing.
The increasing levels of anthropogenic noise in the world's oceans has been suggested to be a habitat concern for
whales, particularly for baleen whales that may communicate using low-frequency sound.
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BRYDE'SWHALE (Balaenoptera edeni): Eastern Tropical Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Thelnternational Whaling Commission (IWC) recognizes
3 stocks of Bryde's whales in the North Pacific (eastern, western,
and East China Sea), 3 stocksin the South Pacific (eastern, western
and Solomon Islands), and one cross-equatorial stock (Peruvian)
(Donovan 1991). Bryde'swhales are distributed widely acrossthe
tropical and warm-temperate Pacific (Leatherwood et al. 1982),
and there is no real justification for splitting stocks between the
northern and southern hemispheres (Donovan 1991). Recent
surveys (Lee 1993; Wade and Gerrodette 1993) have shown them
to be common and distributed throughout the eastern tropical
Pacific with a concentration around the equator east of 110°W
(corresponding approximately to the IWC's " Peruvian stock") and
areduction west of 140°W. They are also the most common baleen
whale in the central Gulf of California (Tershy et a. 1990). Only
onewaspositively identified in surveysof Californiacoastal waters
(Barlow 1997and-Gerrodette-1996). Bryde'swhalesin California
are likely to belong to a larger population inhabiting at least the T T T
eastern part of the tropica Pacific. For the Marine Mammal W 130° w125 w120°
Protection Act (MMPA) stock assessment reports, Bryde's whales
within the Pacific U.S. Exclusive Economic Zone are divided into
two areas: 1) the eastern tropical Pacific (east of 150°W and  Figyre 1. Sighting locations of Bryde's whales
including the Gulf of California and waters off California; this : £ ; ;

WASHINGTON
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report), and 2) Hawaiian waters. based on aerial and shipboard surveys off
California, Oregon, and Washington, 1975-
POPULATION SIZE 941991-96 (see Appendix 2, Figures 1-5 for data

In thewestern North Pecific, Brydeswhale abundancein  sources and information on timing and location of
theearly 1980s wasestimatedindependently by tagmark-recapture  grveys), aneinrthe eastern-troprea-Pacitie-1986-
and ship survey methods to be 22,000 to 24,000 (Tillman and  gg. Dashed line represents the U.S. EEZ; bold
Mizroch 1982; Miyashita 1986). Bryde's whale abundance has  |ine indicates the outer boundary of all surveys
never been estimated for the entire eastern Pacific; however, a compined.
portion of that stock in the eastern tropical Pacific was estimated
recently as 13,000 (CV=0.20; 95% C.1.=8,900-19,900) (Wade and
Gerrodette 1993), and the minimum number in the Gulf of Californiais 160 based on individually-identified whales
(Tershy et al. 1990). Only one confirmed sighting of Bryde's whales and five possible sightings (identified as sei or
Bryde'swhales) were madein Californiawaters during extensive ship and aerial surveysin 1991, 1992, ang-1993, and
1996 (Hill and Barlow 1992; Carrettaand Forney 1993; Mangelsand Gerrodette 1994; V onSaunder and Barlow 1999).
Green et al. (1992) did not report any sightings of Bryde'swhalesin aerial surveys off Oregon and Washington. The
estimated abundance of Bryde's whales in California, Oregon, and Washington coastal waters is 12 24 (CV=2.0)
(Barlow 1997 and-Gerrodette-1996).

Minimum Population Estimate

The minimum population estimate for Bryde's whalesistaken asthe lower 20th percentile of the log-normal
distribution of abundance estimated from the summer/fall ship surveysin 1986-90 (Wade and Gerrodette 1993) plus
the minimum of 160 whales counted in the Gulf of California (Tershy et al. 1990), or 11,163.

Current Population Trend
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There are no data on trends in Bryde's whale abundance in the eastern tropical Pacific.

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

POTENTIAL BI OLOGI CAL REMOVAL

HUMAN CAUSED MORTALITY
Historic Whaling

Thereportedtake of North Pacific Bryde'swhalesby commercial whalerstotaled 15,076 in thewestern Pacific
from 1946-1983 (Holt 1986) and 2,873 in the eastern Pacific from 1973-81 (Cooke 1983). In addition, 2,304 sei-or-
Bryde's whales were taken in the eastern Pacific from 1968-72 (Cooke 1983) (based on subsequent catches, most of
these were probably Bryde'swhales). Nonewere reported taken by shore-based whaling stationsin central or northern
Californiabetween 1919 and 1926 (Clapham et al. 1997) or 1958 and 1965 (Rice 1974). There has been aprohibition
on taking Bryde's whales since 1988.

Table 1. Summary of available information on the incidental mortality and injury of Bryde' swhales (eastern tropical
Pacific stock) for commercial f|sher|esthat might take this specm (Jullan 1997; Julian and Beeson 1998;-+press;

unless noted otherW|se
b_—

Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortality (CV in 199395
parentheses) (CVin
parentheses)
CA/OR thresher 499395 observer | 36-38% 12-23% 0,0,0,0,0 0,0,0,0,0 oL-
shark/swor dfish drift 1994-98 data
gillnet fishery
Mexico thresher 1991-95 | observer n/a n/a n/a n/a
shark/swor dfish drift data
gillnet fishery
Total annual takes 0

* Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Fishery Information
The offshore drift gillnet fishery is the only fishery that is likely to take Bryde' s whales from this stock, but

no flshery mortalltleﬁ or serious |n|ur|es have been observed (Table _)_—Brydes—whalm—are—&kely—te—beeaught—eﬁly—m

this fishery (Tab _) are b&d M\[ on 1997 98 data Thisresultsi |n an averaqe estimate of zero Bryde s whales taken

annual ly. y eal ; eal
ef—meﬁﬁeﬁﬁg-&Q%QS)—Howe/er some glllnet mortaJ ity of Iarge whales may go unobserved because whales swim
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away with a portion of the net.

Stmttar Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of Baja California
and-prebably may take animals from the same population. Quantitative data are available only for the Mexican
swordfish drift gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift
qaillnet fishery, although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet has increased from
two vesselsin 1986 to 29-31 vesselsin $992 1993 (Sesa-Nishizaki-et-al—1993; Holts and Sosa-Nishizaki 1998). The
total number of setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately
2,700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin 77 observed
sets Sosa-Nishizaki et al. 1993) Thisoverall mortality rate issimilar to that observedin Californiadriftnet fisheri&s

fishery to a londline fishery (D. Holts pers. comm)

Ship Strikes
Ship strikes may occasionally kill Bryde'swhales asthey are known tokill their larger relatives: blueand fin
whales. No ship strikes have been reported for this species in this area.

STATUSOF STOCK

Commercial whaling of Bryde's whales was largely limited to the western Pacific. Bryde's whales are not
listed as"threatened"” or "endangered” under the Endangered SpeciesAct (ESA). Bryde'swhalesinthe eastern tropical
Pacific would not beconsi dered astrategl c stock under the MMPA. Thetotal human-caused mortality rate is estimated
to be zero deestet-appeat » hePBR; therefore, under the MMPA, total fishery mortality is
approaching zero mortality and seriousinjury rate. Thei ncreas ng levels of anthropogenic noisein theworld’ soceans
has been suggested to be a habitat concern for whales, particularly for baleen whal esthat may communicate using low-
frequency sound.
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SEI WHALE (Balaenoptera borealis): Eastern North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The International Whaling Commission (IWC) only =" C¢—
considers one stock of sei whales in the North Pacific (Donovan WASHINGTON
1991), but some evidence existsfor multiple popul ations (M asaki
1977; Mizroch et al. 1984; Horwood 1987). Sel whales are
distributed far out to seain temperate regions of theworld and do
not appear to be associated with coastal features. Fhecatehhas
been Whaling effort for this species was distributed continuously
across the North Pacific between 45-55°N (Masaki 1977). Two
sei whales that were tagged off California were later killed off
Washington and British Columbia(Rice1974) and the movement
of tagged animals has been noted in many other regions of the
North Pacific. Sei whales are now rare in California waters
(Dohl et a. 1983; Barlow 19974995; Forney et al. 1995; Mangels
and Gerrodette 1994), but were the fourth most common whale
taken by California coastal whalers in the 1950s-1960s (Rice
1974). They are extremely rare south of California (Wade and
Gerrodette 1993; Lee 1993). Lacking additional information on
sei whale population structure, sei whales in the eastern North
Pacific (east of longitude 180°) will be considered as a separate
stock.

N 45°

OREGON

N 40°

CALIFORNIA

N 35°

PACIFIC
1 OCEAN

W 130° w125° W 120°

N 30°

POPULATION SIZE Figure 1. Sei whale sighting locations based on

Ohsumi and Wada (1974) estimate the prewhaling @erial and shipboard surveys off California,
abundance of sei whalesto be58,000-62,000 in the North Pecific.  Oregon, and Washington, $875-941991-96 (see
Later, Tillman (1977) used a variety of different methods to Appendix 2, Figures 1-5 for data sources and
estimate the abundance of sei whales in the North Pacific and ~ information on timing and location of surveys).
revised this pre-whaling estimate to 42,000. Hisestimatesforthe Dashed line represents the U.S. EEZ; bold line
year 1974 ranged from 7,260 to 12,620. All methods depend on  indicates the outer boundary of al surveys
using the history of catches and trendsin CPUE or sighting rates; ~ combined.
there have been no direct estimates of sei whale abundancein the
entire (or eastern) North Pacific based on sighting surveys. Only one confirmed sighting of sei whalesand 5 possible
sightings (identified as sei or Bryde'swhales) were madein Californiawaters during extensive ship and aerial surveys
in 1991, 1992, anet1993, and 1996 (Hill and Barlow 1992; Carretta and Forney 1993; Mangels and Gerrodette 1994,
VonSaunder and Barlow 1999). Green et al. (1992) did not report any sightings of sei whalesin aerial surveys of
Oregon and Washington. There are no abundance estimates for sei whales along the west coast of the U.S. or in the
eastern North Pacific.

Minimum Population Estimate
Minimum population estimates do not exist for sei whalesin the eastern North Pacific.

Current Population Trend

There are no data on trends in sei whale abundance in the eastern North Pacific waters. Although the
population in the North Pacific is expected to have grown since being given protected status in 1976, the possible
effects of continued unauthorized take (Y ablokov 1994) and incidental ship strikes and gillnet mortality make this
uncertain.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
There are no estimates of the growth rate of sei whale populationsin the North Pacific (Best 1993).

POTENTIAL BIOLOGICAL REMOVAL

No estimate exists for the minimum abundance of the eastern North Pacific stock of sei whales. Estimates
for the entire North Pacific are more than 10 years old and do not include statistical estimates of precision.
Consequently, PBR levels cannot be calcul ated.

HUMAN CAUSED MORTALITY
Historic Whaling

The reported take of North Pacific sei whales by commercial whalerstotaled 61,500 between 1947 and 1987
(C. Allison, IWC, pers. comm.). Of these, 384 were taken by-shore-based whaling stations in central California
between 1958 and 1965 (Rice 1974). An additional 26 were taken off central and northern California between 1919
and 1926 (Clapham et al. 1997). There hasbeen an IWC prohibition on taking sei whalessince 1976, and commercial
whaling in the U.S. has been prohibited since 1972.

Fishery Information
The offshore drift gillnet fishery is the only fishery that is likely to take sei whales from this stock, but no

y mortalltleﬁ Or serious |n|ur|ae have been observed (TabIe _)_ Ser—vvhalm—&%kel-y—te—beeaught—only—m—ef—fﬁefe

(—]:991-95)—However some glllnet mortallty of large whales may go unobserved because whales swim away with a
portion of the net.

Table 1. Summary of available i nformation on the inci dental mortal ity and inj ury of sei whales (eastern North Pacific

and Forney 1999). n/aindicatesthat dataarenot available. Mean annual takes are based on 1994-98 data unless noted
otherwise.

Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortality (CV in 499395
parentheses) (CVin
parentheses)
CA/OR thresher 199495 observer | 46-18% 12-23% 0,0,0,0,0 0,0,0,0,0 0L
shar k/swor dfish drift 1994-98 data
gillnet fishery
Total annual takes 0

 Only 1997-98 mortality estimates are included in the average because overall cetecean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Ship Strikes
Ship strikes may occasionally kill sei whales as they have been shown to kill their larger relatives: blue and
fin whales. Nao ship strikes have been reported for this species in this area.
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STATUSOF STOCK

Previoudly, sel whaleswere estimated to have been reduced to 20% (8,600 out of 42,000) of their pre-whaling
abundance in the North Pacific (Tillman 1977). The initial abundance has never been reported separately for the
eastern North Pacific stock, but this stock was also probably depleted by whaling. Sei whales are formally listed as
"endangered” under the Endangered Species Act (ESA), and consequently the eastern North Pacific stock is
automatically considered as a"depleted” and "strategic" stock under the Marine Mammal Protection Act (MMPA).
Total estimated fishery mortality is zero and therefore is “approaching zero mortality and serious injury rate”. The
increasing levels of anthropogenic noise in the world’ s oceans has been suggested to be a habitat concern for whales,
particularly for baleen whales that may communicate using low-frequency sound.
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MINKE WHALE (Balaenoptera acutorostrata):
Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The International Whaling Commission (IWC)
recognizes 3 stocks of minke whales in the North Pacific:
onein the Sea of Japan/East China Sea, onein the rest of the
western Pacific west of 180°N, and onein the "remainder” of
the Pacific (Donovan 1991). The "remainder" stock only
reflectsthe lack of exploitation in the eastern Pacific and does
not imply that only one population exists in that area
(Donovan 1991). Inthe"remainder" area, minke whalesare
relatively common in the Bering and Chukchi seasand inthe
Gulf of Alaska, but are not considered abundant in any other
part of the eastern Pacific (Leatherwood et al. 1982;
Brueggeman et al. 1990). In the Pacific, minke whales are
usualy seen over continental shelves (Brueggeman et al.
1990). Inthe extreme north, minke whales are believed to be
migratory, but in inland waters of Washington and in central
Californiathey appear to establish homeranges (Dorsey et al.
1990). Minke whales occur year-round in California (Dohl
et al. 1983; Bartow-1995; Forney et al. 1995; Barlow 1997)
and in the Gulf of California (Tershy et al. 1990). Minke
whales are present at least in summer/fall along the Bgja
California peninsula (Wade and Gerrodette 1993). Because r r r
the "resident” minke whales from California to Washington W 130° W 125° W 120°
appear behavioraly distinct from migratory whales further
north, minke whalesin coastal waters of California, Oregon,

N 45°

N 40°

CALIFORNIA

N 35°

PACTFIC
OCEAN

N 30°

and Washington (including Puget Sound) will be considered
as a separate stock. Minke whales in Alaskan waters are
considered in a separate stock assessment report.

POPULATION SIZE

No estimates have been made for the number of
minke whales in the entire North Pacific. The number of
minke whalesis estimated as 631 (CV = 0.45) based on ship

Figure 2. Minke whale sighting locations based on
aerial and shipboard surveys off California, Oregon,
©99A-Appendix 2, Figures 1-5 for data sources and
information on timing and location of surveys).
Dashed line represents the U.S. EEZ; bold line
indicates the outer boundary of al surveys combined.

surveysin 1991, 1993, and 1996 off Californiaand in 1996

off Oregon and Washington (Barlow 1997). Forney et al. (1995) estimate at total of 73 (CV=0.62) in California based
on an aerial survey, but this estimate is negatively biased because it excludes diving whales. In addition, Green et al.
(1992) report 4 sightings of minke whales in aerial surveys of Oregon and Washington, but they did not estimate

Columbia inland waters (Calambokidis et al. 1997), but no abundance estimates are available for this area.

Minimum Population Estimate

The minimum population estimate for minke whalesis taken asthe lower 20th percentile of the log-normal
distribution of abundance estimated from the summer/fall ship survey in California, Oregon, and Washington waters
(Barlow 1997 ) or approximately 440. M ore sophisticated methods of estimating minimum population size would be
availableif acorrection factor (and associated variance) were avail ableto correct the aerial survey estimatesfor missed
animals.
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Current Population Trend
There are no data on trends in minke whale abundance in waters of California, Oregon and/or Washington.

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

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (440)
times one half the default maximum net growth rate for cetaceans (1/2 of 4%) times a recovery factor of 845 0.5 (for
astock of unknown status ang-amertatity-€V—=-0:67), resulting in a PBR of 4:64.4.

HUMAN CAUSED MORTALITY
Historic Whaling

The estimated take of western North Pacific minke whales by commercial whal erswas approximately 31,000
from 1930 to 1987 (C. Allison, IWC, pers. comm.). Minke whales were not harvested commercially in the eastern
North Pacific: none were reported taken by shore-based whaling stations in central or northern California between
1919 and 1926 (Clapham et al. 1997) or between 1958 and 1965 (Rice 1974). Reported aboriginal takes of minke
whales in Alaskatotaled 7 between 1930 and 1987 (C. Allison, IWC, pers. comm.).

Tablel. Summary of availableinformation ontheincidental mortality and injury of minkewhales(CA/OR/WA stock)
for commercial fisheriesthat might take this species (Pierceet al. 1996; Julian 1997, Julian and Beeson 1998+press;

Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortality (CV in 1592-96
parentheses) (CVin
parentheses)
CA/OR thresher 1992 observer 13:6% - -
shar k/swor dfish drift 1993 data 134% - -
gillnet fishery 1994 17.9% 1 6(0.91) 36664
1995 15.6% 0 0 o
1996 12.4% 1 12 (0.96)
1997 23.0% 0_ 0_
1998 20.0% 0 0
WA Puget Sound
Region salmon drift 1994 observer 7% 0 0 0
gillnet fishery data
(areas7and 7A)
CA angel shark/halibut
and other specieslarge 1991-94 observer 10-18% 0,0,0,056 0,0,0,08 na
mesh (>3.5") set gillnet 1992-96 data 5
fishery
Total annual takes 3:6(0-64
0.0

 Only 1997-98 mortality estimates are included in the average because overall cetacean entanglement rates dropped considerably after a Take Reduction
Plan was implemented in 1997.

Fishery Information

Minkewhales may occasionally be caught in coastal set gillnetsoff California, in salmon drift gillnet in Puget
Sound, Washington, and in offshore drift gillnets off Californiaand Oregon. A summary of known fishery mortality
and injury for this stock of minke whales is given in Table 1. Detailed information on this fishery is provided in

fishery after implementation of the Take Reduction Plan, mean annual takes for this fishery (Table 1) are based only
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on 1997 98 data This results in an average eﬂr mate of zero mrnke whales taken annually :I'-he—average—f-rshery

96)—Tota| frshery mortal ity for mi nke whales was not esti mated for the 1980-86 Cal |forn|a epartment of Frsh and
Game observer program for the drift gillnet fishery, but based on the 2 observed deathsin 1% of the total sets, thetotal
mortality during this time may have been on the order of 200 minke whales or 40 per year.

SimtterDrift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California
and may take animals from the same population. Quantitative data are available only for the Mexican swordfish drift
gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery,
although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet kas increased from two vesselsin
1986 to 29-31 vesselsin 4992 1993 (Sesa-MNishtzaki-et-a-1993; Holts and Sosa-Nishizaki 1998). Thetotal number of
setsin thisfishery in 1992 can be estimated from data provided by these authors to be approximately 2,700, with an
observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets, Sosa
Nishizaki et al. 1993) This overall mortality rate is similar to that observed in Californiadriftnet fisheri% during

fishery to a londline fishery (D. Holts, pers. comm)

Ship Strikes
Ship strikes were implicated in the death of one minke whale in 1977 ang-2-tnidentifrechwhates{possibly
mmkewhalmé—m—]:%e (J Heyning and J. Cordaro pers comm.). The reported minke whale mortality due to ship

whales do not strand or, if they do, they do not always have obvious signs of trauma.

STATUSOF STOCK

There were no known commercial whaling harvests of minke whales from Baja California to Washington.
Minke whales are not listed as "endangered” under the Endangered Species Act and are not considered "depleted”
under the MMPA. The greatest uncertainty in their status is whether entanglement in commercial gillnets and ship
strikes could have reduced this relatively small population. Because of this, the status of the west-coast stock should
be considered "unknown". Ferthepastfiveyears-The annual mortality dueto fisheries (0.0/yr) and ship strikes {3:6}
(0.0/yr) islessthan the calculated PBR for this stock (4-64.4), so they are not considered a"strategic” stock under the
MMPA. Fishery mortality atere-ts-greater is |ess than 10% of the PBR; therefore, total fishery mortality is not
approaching zero mortality and seriousinjury rate. There is no information on trends in the abundance of this stock.
The increasing levels of anthropogenic noise in the world's oceans has been suggested to be a habitat concern for
whales, particularly for baleen whales that may communicate using low-frequency sound.
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ROUGH-TOOTHED DOLPHIN (Steno bredanensis): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Rough-toothed  dolphins are found
throughout the world in tropical and warm-
temperate waters (Miyazaki and Perrin 1994).
They are present around all the main Hawaiian N22°
islands (Shallenberger 1981; Tomich 1986) and
have been observed at least as far northwest as
French Frigate Shoal s (Nittaand Henderson 1993).
Recent sighting locations around the main

Hawalian |slands are shown in Figure 1. Five | N2¢°

strandings have been reported from Maui, Oahu, NORTH

and the island of Hawaii (Nitta 1991). Nothing is PACIFIC OCEAN

known about stock structure for this speciesin the

North Pacific. For the Marine Mammal Protection ‘Ho:“w

Act (MMPA) stock assessment reports, there is a N18° NADTICAL MILES

single Pacific management stock including only Wi60° Wi58° W156° Wi54°

animals found within the U.S. Exclusive Economic
Zone of the Hawaiian Islands.

POPULATION SIZE

A population estimate for this species has location of survey effort). Outer line indicates roximate

been madein the eastern tropical Pecific (Wadeand boundary of survey area
Gerrodette 1993), but there—arero—data—for—a

ﬁepum&ren—eﬁﬁa&e—m—l—marraﬁ—wﬁers— it is not

off Hawaili, because areas around the Northwest Hawaiian Islands (NWHI) and bevond@ nautical mllmfromth_e main
islands were not surveyed.

M|n|mum Populatlon Estlmate

only areas within about 25 nmi of the main Hawaiian Islands and is - therefore an underestimate.

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 REM OVAL

Wade an_d Anqllss 1997), resulti nginaPBR gf 0.8 rouqh toothed dol phins per year.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
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No estimate of annual human-caused mortality and seriousinjury isavailable, as no mortality of this species
has been documented in Hawaiian fisheries (Nittaand Henderson 1993). However, mortality of other cetacean species
has been observed in Hawaiian fisheries, and the gear types used in these fisheries are responsible for marine mammal
mortality and seriousinjury in other fisheriesthroughout U.S. waters. Gillnetsare used in Hawaiian waters and appear
to capture marine mammals wherever they are used, and float lines from lobster traps and longlines can be expected
to occasionally entangle whales (Perrin et al. 1994).

hooks fished) observed (Kleiber 1999). They are known to take bait and catch from Hawaiian sport and commercial

fisheries operating near the main islands and in a portion of the northwestern islands (Shallenberger 1981; Schlais
1984; Nitta and Henderson 1993), and they have been specifically reported to interact with the day handline fishery

occurred for every 1000 fish brought on board (Kobayashi and Kawamoto 1995). Fishermen claim interactions with
dolphins who steal bait and catch are increasing. It is not known whether these interactions result in serious injury

Other Mortatity Removals
At least 22 rough-toothed dolphins were live-captured in Hawaiian waters between 1963 and 1976

(Shallenberger 1981).
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or* endangered” under the Endangered SpecmAct (1973) noras* depl eted” under the MMPA. AIthough information
on rough-toothed dolphins in Hawaiian watersis limited, this stock would not be considered rer-strategic under the
1994 amendments to the MMPA qiven the absence of reported fisheries related mortality However there is no

serious i I’“U[y rate
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RISSO'S DOLPHIN (Grampus griseus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso's dolphins are found in tropical to
warm-temperate waters worldwide (Kruse et al. th
press 1999). They appear to be rare in Hawaiian
waters (Figure 1). Of three reported sightings of N22°
this species by Shallenberger (1981), only onewas
verified. Therearefour stranding records from the
main islands (Nitta 1991). Bacomb (1987)
referred to a sighting of alarge herd off the Kona
Coast in February 1985. For the Marine Mammal | N20%

Protection Act (MMPA) stock assessment reports, NORTH
Risso's dolphins within the Pecific U.S. Exclusive PACIFIC OCEAN
Economic Zone are divided into two discrete, non-
contiguous areas. 1) Hawaiian waters (this report), ‘Ho:“w
and 2) waters off California, Oregon and | N18° NAUTICAL MILES
. | 1 ||
Washington. W160° w158’ Wi156° Wis4°
POPULATION SIZE Figure 1. Sighting location for the single Risso’s dol phin seen

Population estimates have been made off
Japan (Miyashita 1993) and in the eastern tropical

location_of survey effort). Quter line indicates approximate
boundary of survey area.

the main Hawaiian islands and are only occasionally found nearshore.

Minimum Population Estimate
No data are available for a minimum population estimate.

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 for Hawaiian animals.

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be calculated for this species at this time.

ANNGALE- HUMAN CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of direct
or incidental takes of Risso's dolphinsin Hawaiian waters. However, mortality of other cetacean species has been
observed in Hawaiian fisheries, and the gear types used in these fisheries are responsible for marine mammal mortality
and serious injury in other fisheries throughout U.S. waters. Gillnets are used in Hawaiian waters and appear to
capture marine mammals wherever they are used, and float lines from lobster traps and longlines can be expected to
occasionally entangle whales (Perrin et a. 1994).
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are-unknown:

Interactions with cetaceans have been
reportedfor all Hawaiian pelagic fisheries (Nitta
and Henderson 1993), but-he-irteractionswith
Risso's—dotphins—have—been—doetmented and uw oM
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Injury Workshop (Angliss and DeMaster 1998), Hawaiianlonglinefishery, 1994-98 (modified from Kleiber 1999).

these three animals have been considered Dashed line is the U.S. Exclusive Economic Zone (EEZ); GG =

body, and that they may occasionally become entangled in the fishing line.
Interaction rates between dolphins and the NWHI bottomfish fishery have been estimated based on studies

rough-toothed dolphins, occurred for every 1000 fish brought on board (K obayashi and Kawamoto 1995). Fishermen

claim interactions with dolphins who steal bait and catch areincreasing. It is not known whether these interactions
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under the Endangered Spedas Act (1973) nor as * depleted” under the MMPA. AIthough information on Risso's

dolphinsin Hawai ian watersislimited, this stock would not be cons dered ﬁeﬁ-strateQ| ¢ under the 1994 amendments

mortality and seriousinjury @ Risso's dol phi nsisinsignificant and approachi ng zero mortality and serious injury rate.
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BOTTLENOSE DOLPHIN (Tursiops truncatus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenose dolphins are widdly distributed
throughout the world in tropical and warm-
temperate waters. The speciesis primarily coastal
in much of its range, but there are populations in N22°.
some offshore deepwater areas as well. Separate
offshore and coastal forms have been identified
along continental coastsin several areas (Rossand
Cockceroft 1990; Van Waerebeek et al. 1990), and
similar onshore-offshore forms may exist in N20°

Hawaiian wat NORTH
awaian walers. _ PACIFIC OCEAN
Although only three strandings have been
reported (Nitta 1991), bottlenose dolphins are |
common throughout theHawaiian I slands, fromthe )
island of Hawaii to Kure Atoll (Shallenberger | N18° N“:“mms | .
1981). Recent sighting locations for systematic W160° w158 Wi156° w154

Hawaiian|sl ands in1993-98areshowninFigurel. Fi gure 1. Bottlenosedol phin sighting locationsduring 1993-98

In the Northwestern Hawaiian Islands, they are  aerial surveys within about 25 nmi of the main Hawaiian

found primarily inrelatively shallow inshorewaters  |slands (see Appendix 2 for details on timing and location of

(Rice 1960). In the main Hawaiian Islands, they  survey effort). Quter line indicates approximate boundary of

are found in both shallow inshore waters and deep survey area.
channels between islands.
In their analysis of sightings of bottlenose

dolphins in the eastern tropical Pacific (ETP), Scott and Chivers (1990) noted that there was a large hiatus between
the westernmost sightings and the Hawaiian Islands. These data suggest that the bottlenose dolphins in Hawaiian
waters belong to a separate stock from those in the ETP. For the Marine Mammal Protection Act (MMPA) stock
assessment reports, bottlenose dol phinswithin the Pacific U.S. Exclusive Economic Zonearedivided into three stocks:
1) Hawaiian stock (thisreport), 2) California, Oregon and Washington offshore stock, and 3) California coastal stock.

POPULATION SIZE

Population estimates have been made in Japaneee waters (M |yash|ta 1993) and the eastern tropical Pacific
(Wade and Gerrodette 1993), but there - v - it is not known
whether these animals mals ae p_ t of the same populatlon that oceurs around the Hawauan Islands ﬁedeta-&eavarl-able

and beyond 25 nautlcal miles 1 from the main |slands were not surveyed.

M|n|mum Populatlon Estlmate

underesti mate

Current Population Trend
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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 for this species in Hawaiian waters.

POTENTIAL BIOLOGICAL REM OVAL

mortahty, Wade an_d Anqllss 1997), resulting m a PBR gf @ bottlenose dol phins per year.

ANNGALE- HUMAN CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

Although some mortality of bottlenose
dolphins has been observed in inshore gillnets,
no estimate of annual human-caused mortality uw
and serious injury is available. The gear types
used in Hawalian fisheries are responsible for P
marine mammal mortality and serious injury in
other fisheries throughout U.S. waters. Gillnets
are used in Hawaiian waters and appear to
capture marine mammals wherever they are :
used, and float lines from lobster traps and Soouw e
longlines can be expected to occasionaly | [+ = tuncaws S
entangle whales (Perrin et al. 1994) SC S iongirostris N’

PC P.crassidens
GM G. macrorhynchus

eeet—H—Hawaian—waters—Petegie—fisheries UC Cetacean, unident.

" UW Whale, unident.
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Interactions with cetaceans have been reported for all Hawaiian pelagic fisheries, and many of these
interactions involved bottlenose dolphins (Nitta and Henderson 1993). One bottlenose dol phin was observed hooked

inthe Hawaiian longline fishery between 1994 and 1998 inwaters outside the U S. EEZ (Figure 2), with approximately

yea[ estimate of 23 (95% CI = =1 108) bottlenose dol phins, or an averaqe of 4.6 interactions per year (Kle|b 999).

The single observed bottlenose dol phin was reported to have ingested the hook. Following the guidelines of a 1997
Serious Injury Workshop (Angliss and DeMaster 1998), this animal has been considered seriously injured (defined
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inthe mouth or other part gf their body and th_at they _ay occasonally become entanqled in th_e frshrnq line,

Fhey Bottlenose dolphins are one of the species commonly reported to take bait and catch from several
Hawaiian sport and commercial fisheries (Nitta and Henderson 1993; Schlais 1984). Observations of bottlenose
dolphinstaking bait or catch have also been madein the day handline fishery (pal u-ahi) for tuna, the handline fishery
for mackerel scad, thetroll fishery for billfish and tuna, and the inshore set gillnet fishery (Nittaand Henderson 1993).
Nitta and Henderson (1993) indicated that bottlenose dol phins remove bait and catch from handlines used to catch
bottomfish off the island of Hawaii and Kaula Island and on several banks of the Northwestern Hawaiian Islands.
Fishermenclaim interactionswith dolphinswho steal bait and catch areincreasi ng. | nteraction rat% between dolphins

1000 fish brouqht on board (Kobayashr and Kawamoto 1995). It is not known whether these mteractrons rault in

serious injury or mortality of dolphins. Beginning in the early 1970s the National Marine Fisheries Service received

reportsof fishermen shooting at bottlenose dol phinsto deter them from taking fish catches (Nittaand Henderson 1993).
Nitta and Henderson (1993) also reported that one bottlenose dolphin calf was removed from small-mesh set gillnet
off Maui in 1991 and expressed surprise that bottlenose dolphins are "rarely reported entangled or raiding set gill nets
in Hawaii," consderr ng that they S0 often removefrsh from fishing lines.

Other Mortatity Removals
At least 36 bottlenose dol phinswerelive-captured in Hawaiian waters between 1963 and 1981 (Shallenberger

1981). The main capture area was around Oahu. One juvenile bottlenose dolphin was entangled in a mooring line
and stranded dead along the coast of Maui in 1998 (H. Bernard, pers. comm.).

under the Endangered SpecmAct (1973) nor as * depl eted” under the MMPA. AIthough information on bottlenose

dolphinsin Hawaiian watersis limited, this stock would not be considered rer-strategic under the 1994 amendments
to the MMPA qwen themsranf—reanee absence of reported fisheries reI ated mortalrty within the u.s. EEZ However

dolphins is insignificant an_d approachr ng zero mortality an_d serious injury rate.
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PANTROPICAL SPOTTED DOLPHIN (Stenella attenuata): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pantropical spotted dolphinsareprimarily
found in tropical and subtropical watersworldwide
(Perrin and Hohn 1994). Much of what is known
about the species in the North Pacific has been N22°.
learned from specimens obtained in the large
directed fishery in Japan and in the eastern tropical
Pacific (ETP) tuna purse-seine fishery (Perrin and
Hohn 1994). These dolphins are common and
abundant throughout the Hawaiian archipelago, N20° NORTH
particularly in channels_ between islands, over PACIFIC OCEAN
offshore banks (e.g. Penguin Banks), and off the lee
shores of the islands (see Shallenberger 1981).

Recent sighting locations around the main o0 % W
Hawaiian Islands are shown in Figure 1. Nitta | N1g°l__xwrcwms : :
(1991) only documented three strandings of this W160° Wi158° Wi56° Wi54°

speciesin Hawaii. Morphological differences and
distribution patterns have been used to establish  Figure 1. Pantropical spotted dolphin sighting locationsduring

that the spotted dolphins around Hawaii belongto  1993-98 aerial surveys within about 25 nmi of the main

a stock that is distinct from those in the ETP  Hawaiian Islands (see Appendix 2 for details on timing and

(Perrin 1975; Dizon et al. 1994; Perrin et a. |ocation of survey effort). Outer line indicates approximate
1994b). Their possible affinities with other stocks boundary of survey area.
elsewherein the Pacific have not been investigated.

For the Marine Mammal Protection Act (MMPA)

stock assessment reports, there is a single Pacific management stock including only animals found within the U.S.
Exclusive Economic Zone of the Hawaiian Islands. Spotted dolphins involved in eastern tropical Pacific tuna purse-
seine fisheries are managed separately under the MMPA.

POPULATION SIZE
Population esti matesareavallablefor Japan@ewaters(Mlyashlta1993) andtheeasterntropl caI Pac|f|c(Wade

and Gerrodette 1993) 5 5 y

Paeifie: As part of the Marine Mammal R%arch Proqram of the Acoustic Thermometry of Ocean Climate (ATOC)

study, atotal of twelve aerial surveys were conducted within about 25 nmi of the main Hawaiian Islands in 1993, 1995

and 1998 An abundance estimate of 2,928 (CV 0.45) pantropical spotted dolphins was recently calculated fromthe

25 nautical miles from th_e main islands were not surveyed.

M|n|mum Populatlon Estlmate

includes only areas within about é nmi of the main Hawaiian Islands andis < therefore an underestimate.

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 REM OVAL

tme: The potential biological removal (PBR) level for this
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stock is calculated as the minimum population size (2,040) times one half the default maximum net growth rate for

Wade and Angliss 1997), resulting in a PBR of 20 pantropical spotted dolphins per year.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of direct
orincidental takesof pantropical spotted dolphinsin Hawaiian waters (Nittaand Henderson 1993). However, mortality
of other cetacean species has been observed in Hawaiian fisheries, and the gear types used in these fisheries are
responsible for marine mammal mortality and serious injury in other fisheries throughout U.S. waters. Gillnets are

Other Mortatity Removals
At least 52 pantropical spotted dolphinswerelive-captured in Hawaii between 1963 and 1978 (Shallenberger

1981).

STATUS OF STOCK
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the MMPA. Insuff|C| ent information i is available Lo determine whether m total fishery mortality and serious injury

for pantropical spotted dolphins is insignificant and approaching zero mortality and serious injury rate.
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SPINNER DOLPHIN (Stenella longirostris): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Spinner dol phinsarefound throughout the
world in tropical and warm-temperate waters
(Perrin and Gilpatrick 1994). They are common
and abundant throughout the entire Hawaiian | N22%]
archipelago (Shallenberger 1981; Norrisand Dohl
1980; Norris et al. 1994). Recent sighting

(Mabley et al. 1999) are shown in Figure 1. There
is some suggestion from an intensive study of N20°
spinner dol phins off the Kona Coast of Hawaii that
the waters surrounding this island may have a
large, relatively stable"resident” population (Norris

PACIFIC OCEAN

et al. 1994). —
Hawaiian spinner dolphins belong to a | n1g° NAUTICAL MILES
stock that is separate from those involved in the Wll 60° W1I58" W1I56° Wi54°

tuna purse-seine fishery in the eastern tropical
Pacific (Perrin 1975; Dizon et al. 1994). The Figure 1. Spinner dolphin sighting locations during 1993-98

Hawaiian form is referable to the subspecies S, aerial surveys within about 25 nmi of the main Hawaiian

longirostris longirostris, which occurs Idlands (see Appendix 2 for details on timing and location of

pantropically (Perrin 1990). For the Marine survey effort). Outer line indicates approximate boundary of

Mammal Protection Act (MM PA) stock assessment  survey area.
reports, there is a single Pacific management stock

including only animals found within the U.S. Exclusive Economic Zone of the Hawaiian Islands. Spinner dolphins
involved in eastern tropical Pacific tuna purse-seine fisheries are managed separately under the MMPA.

A ' estiria 3 eifie: Although
spinner dolphins are clearly among the most abundant cetaceansin Hawaiian waters, previously available population
estimates apply only to the west coast of Hawaii. Norris et al. (1994) photoidentified 192 individuals along the west
coast of Hawaii and estimated 960 animals for thisareain 1979-1980. Ostman (1994) photoidentified 677 individual
spinner dolphins in the same area from 1989 to 1992. Using the same estimation procedures as Norris et al. (1994),
Ostman (1994) estimated a popul ation size of 2,334 for his study area along the Kona coast of Hawaii. As part of the

25 nmi of the main Hawaiian Islands and is therefore an underestimate.

Current Population Trend
No data on current population trend are available.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rate is currently available for the Hawaiian stock.

—Ysine 5 he—ih = - PBR-{s-6-:8-anitmals: The potential
biological removal (PBR) level for this stock is calculated as the minimum population size (2,355) times one half the

status with no estimated fishery mortality; Wade and Angliss 1997), resultingin a PBR of 24 spinner dol phins per year.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

Although some mortality of spinner dolphins has been observed in inshore gillnets, no estimate of annual
human-caused mortality and seriousinjury isavailable. The gear typesused in Hawaiian fisheries are responsible for
marine mammal mortality and seriousinjury in other fisheriesthroughout U.S. waters. Gillnets are usedin Hawaiian
waters and appear to capture marine mammalswherever they are used, and float linesfrom lobster traps and longlines
can be expected to occasionally entangle whales (Perrin et al. 1994).

I nteractions with cetaceans have been

reported for all Hawaiian pelagic fisheries, and z |

there are records of spinner dolphins taken in g

inshore monofilament gillnetsand net fragments - uw GM
in Hawaiian waters(Nittaand Henderson 1993). 3

One spinner dol phin was observed hooked in the I Reuat e & e
Hawaiian longline fishery between 1994 and | 5| o o

1998 in waters outside the U.S. EEZ, with . D ]

approximately 4.4% of all effort (measured as | £ { "™ el

the number of hooks fished) observed. This \~-\_. ) T e \*\

interaction rate extrapolates to a total 5-year z ] \~_U.\f'\ pc‘~"" \‘

estimate of 23 (95% Cl = 1-108) spinner o IT T uncas Sy !

dolphins, or an average of 4.6 interactions per | = | | 3¢ §/SERon, Y-

vear (Kleiber 1999). The single observed - GM . macrorhynchus ue

spinner dolphin was reported to have been ~ UW Whale, unident.

hooked in the fluke. Following the guidelines of 2 e IO o o T

for other odontocetes indicate they may also  spinner dolphin.
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in 1990-1993, indicating that an averag e of 2.67 dolphin interactions, most likely involving bottl enose and rough-
toothed dolphins, occurred for every 1000 fish brought on board (Kobayashi and Kawamoto 1995). Fishermen claim
interactions with dolphins who steal bait and catch are increasing. It is not known whether these interactions result

in serious inj ury or mortality of doI phi ns nor whether spinner dolphins are |nvolved

Other Mortatity Removals
At least 85 spinner dolphinswerelive-captured in Hawaiian waters from 1962 to 1981 (Shallenberger 1981).

The main capture area was around Oahu.

to evaluate trends in abundance. A habitat issue of increasing concern i is the potential effect of swim-with-dol phin
program s and other tourism actrvrties on spinner dolphins around the main Hawaiian Islands. Fhe-stock's-status

5 5 S Spinner dolphins are not listed as “threatened” or
“endangered”. under the Endangered Species Act (1973) nor as “depleted” under the MMPA. The Hawaiian stock
is wodtd not be considered a strategic stock under the 1994 amendments to the MMPA bwause—t—he—ievel—ef—

agggqag@ng zero mortality an_d serious injury rate.
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STRIPED DOLPHIN (Stenella coeruleoalba): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Striped dolphins are found in tropical to
warm-temperate waters throughout the world
(Perrin et a. 1994). There is an incongruity
between the frequency of strandings and the N22°
infrequency of sightings of this species in Hawaii.
Nitta (1991) found more stranding records of
striped dolphins (13) than of any other species
between 1936 and 1988, yet Shallenberger (1981)
was aware of only two at-sea sightings, one near N20°.
Niihau and one west of Oahu. A single sighting

NORTH

was made during recent systematic surveys within PACIFIC OCEAN

about 25 nmi of the main Hawaiian |slands (Figure

1). The Sea Life Park collecting crew never ‘Ho:“m

encountered striped dolphins from the early 1960s | n14° NAUTICAL MILES

through the late 1970s, during their live-capture W1I60° W1I58" W1I56° Wi54°

operations (Shallenberger 1981).

Striped dolphins have been intensively
exploited in the western North Pacific, where three
migratory stocks are provisionaly recognized
(K|sh! ro and Kafsuya 1993)._ I_n the easten_w Pacific location of survey effort). Outer line indicates approximate
all striped dolphins are provisionally considered to boundary of survey area.
belongtoasinglestock (Dizon et a. 1994). For the
Marine Mammal Protection Act (MMPA) stock
assessment reports, striped dolphins within the Pacific U.S. Exclusive Economic Zone are divided into two discrete,
non-contiguous areas. 1) waters off California, Oregon and Washington, and 2) waters around Hawaii (this report).
Striped dolphins involved in eastern tropical Pacific tuna purse-seine fisheries are managed separately under the
MMPA.

POPULATION SIZE
Population esti matesareavallablefor Japan@ewaters(Mlyashlta1993) andtheeasterntropl cal Pacific(Wade
and Gerrodette 1993), but es! v ters: itis not known whether

Minimum Population Estimate
No data are available for a mini mum population estimate. The log- normal 20th percentile of the combined

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.
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POTENTIAL BIOLOGI CAL REM OVAL

Wade an_d Anqllss 1997), resulti nginaPBR gf % strl ped dol Dhl ns per year.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of direct
or incidental takes of striped dolphinsin Hawaiian waters (Nitta and Henderson 1993). However, mortality of other
cetacean species has been observed in Hawaiian fisheries, and the gear typesused in these fisheries are responsible for
marine mammal mortality and seriousinjury in other fisheries throughout U.S. waters. Gillnets are used in Hawaiian
waters and appear to capture marine mammalswherever they are used, and float lines from lobster trapsand longlines
can be expected to occasi onally entanglewhal% (Perrin et al 1994)

fel-atrve-te—eSP—undeHhe-MMPAﬂs—a}se—uﬁkﬁew& They are not listed as“threatened" or* endangered" under the
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Endangered Species Act (1973), nor as “depleted” under the MMPA. Although information on striped dolphinsin
Hawaiian watersislimited, this stock would not be considered rier-strategic under the 1994 amendmentsto the MM PA
given the absence of reported fisheries related mortality. Insufficient information is available to determine whether
the total fishery mortality and serious injury for striped dolphins is insignificant and approaching zero mortality and
serious injury rate.
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MELON-HEADED WHALE (Peponocephala electra): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Melon-headed whalesarefoundintropical
and warm-temperate waters throughout the world.
The distribution of reported sightings suggests that
the oceanic habitat of this species is primarily N22°
equatorial waters (Perryman et al. 1994). Small
numbers have been taken in the eastern tropical
Pacific, and they are occasionally killed in direct
fisheries in Japan and elsewhere in the western
Pacific. Largeherdsareseenregularly in Hawaiian N20°.

waters, especialy off the Waianae coast of Oahu, NORTH

the north Kohala coast of Hawaii, and the leeward PACIFIC OCEAN

coast of Lanai (Shalenberger 1981). Recent

sighting locations around the main Hawaiian 0-:-40 0 W

Islands (Mobley et al. 1999) are shown in Figure 1. N18° NAVTICAL MILES

Little is known about this species elsewhere in its Wi60° Wi58° W156° Wi54°

range, and most knowledge about its biology comes
from mass strandings (Perryman et al. 1994). Ten  Fiqure 1. Melon-headed whale sighting locations during 1993-

strandings are known from Hawaii (Nishiwaki and  9g aerial surveys within about 25 nmi of the main Hawaiian

Norris 1966; Shallenberger 1981; Nitta1991). For  |gands (see Appendix 2 for details on timing and location of

the MarineMammal Protection Act (MMPA) stock  grvey effort). Outer line indicates approximate boundary of

assessment reports, there is a single Pacific  gyrvey area
management stock including only animals found

within the U.S. Exclusive Economic Zone of the

Hawaiian Islands.

POPULATION SIZE
An estimate of melon- headed whaleslsavallablefor the eastern tropical Padflc (Wade and Gerrodette 1993)
; of the

ofthemain Hawaiian Islandsi in 1993, 1995 and 1998. An n abundance estimate gf 154 (CV=0.88) mel on-headed whales
was recently calculated from the combined survey data (Mabley et al. 1999). This abundance underestimates the total
number of melon-headed whaleswithinthe U.S. EEZ off Hawaii, because areas around the Northwest Hawaiian | slands

(NWH]I) and beyond 25 nautical miles from the main islands were not surveyed.

M|n|mum Populatlon Estlmate

Minimum Population Estimate
No data are available for making a minimum population estimate.

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.

214



POTENTIAL BIOLOGICAL REMOVAL
3 ; tme: The potential biological removal (PBR) level
for this stock is calculated as the minimum population size (81) 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 known fishery
mortality; Wade and Angliss 1997), resulting in a PBR of 0.8 melon-headed whales per year.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

Melon-headed whal es are not known to betaken directly or incidentally in Hawaiian waters and no mortality
of this species has been documented in Hawaiian fisheries (Nitta and Henderson 1993). However, mortality of other
cetacean species has been observed in Hawaiian fisheries, and the gear types used in these fisheries are responsible for
marine mammal mortality and seriousinjury in other fisheries throughout U.S. waters. Gillnets are used in Hawaiian
waters and appear to capture marine mammalswherever they are used, and float lines from lobster traps and longlines
can be expected to occasi onaIIy entanglewhales (Perrin et al 1994)

Interactionswith cetaceanshave beenreported for all Hawaiian pel agic fisheries (Nittaand Henderson 1993),
but no mteractlons with mel on-headed whaI% have been documented. None were observed hooked in the Hawaiian

Historical Mortality
Peal e (1848) reported that 60 whales of this speciesweredriven ashore by nativesin Hilo Bay, Hawaii in 1841.
Atleast three mel on-headed whaleswerelive-captured for public display between 1966 and 1978 (Shallenberger 1981).
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STATUS OF STOCK
The status of mel on-headed whalesi | n Hawauanwaters relativeto OSPis unknown and there are |nsuff|cr ent

rel-atrve—te—eSP—under—the-M-PvHDA—rs—alee—uﬁknewn- They are not listed as“threatened" or" endangered” under the
Endangered SpeciesAct (1973), nor as “depleted” under the MMPA. Although information on melon-headed whales
in Hawaiian waters is limited, this stock would not be considered ren-strategic under the 1994 amendments to the
MMPA given the absence of reported fisheri% reI ated mortal ity Insufficient information is available to determi ne

mortalrty and serious injury rate.
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PYGMY KILLER WHALE (Feresa attenuata): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pygmy killer whalesarefoundin tropical and subtropical watersthroughout theworld (Rossand L eatherwood
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. Most knowledge of this speciesisfrom stranded or live-captured specimens.
Pryor et al. (1965) stated that pygmy killer whal es have been observed several times off the lee shore of Oahu, and that
"they seemto beregular residents of the Hawaiian area." Although all sightings up to that time had been off Oahu and
the Big Island, Shallenberger (1981) stated that this species might befound elsewhere in Hawaii, aswell. No pygmy
killer whales were seen during 1993-98 aerial surveys within about 25 nmi of the main Hawaiian |slands (Mobley et
al. 1999; see Appendix 2 for detailed information on timing and location of effort), suggesting that they are uncommon
in these nearshore regions. Nitta (1991) documented five strandings from Maui and the island of Hawaii. For the
Marine Mammal Protection Act (MMPA) stock assessment reports, there is a single Pacific management stock
including only animals found within the U.S. Exclusive Economic Zone of the Hawaiian Islands.

POPULATION SIZE
A population estimate has been made for this species in the eastern tropical Pacific (Wade and Gerrodette
1993), but no data are available to estimate population size in any other area of the North Pacific. As part of the

than 25 nmi from the main Hawaiian islands.

Minimum Population Estimate
No data are available for a minimum population estimate.

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
No PBR can be calculated for this species at this time.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury is available asthere are no reports of direct
or incidental takes of pygmy killer whalesin Hawaiian waters. However, mortality of other cetacean species has been
observed in Hawaiian fisheries, and the gear types used in these fisheriesare responsiblefor marine mammal mortality
and serious injury in other fisheries throughout U.S. waters. Gillnets are used in Hawaiian waters and appear to
capture marine mammals wherever they are used, and float lines from lobster traps and longlines can be expected to
occasionally entangle whales (Perrin et a. 1994).




afeﬂnknown- Interacuonswrth cetaceans have been reported for all Hawaiian pel aqrcfisherieﬁ(Nittaand Henderson
1993) but no interactions with pygmy killer whales have been documented. None were observed hooked in the

Other Mortatity Removals
Three specimenswere live-captured by SeaL ife Park between 1963 and 1971 (Pryor et al. 1965; Pryor 1975;

Shallenberger 1981).

fel-atrve-te—eSP-undeHhe-M-ivH%s—aise-unknown- Thisspe(:ies isnot listed as“threatened” or* endangered" under
the Endangered Species Act (1973), nor as “depleted” under the MMPA. Although information on pygmy killer

whales in Hawaiian watersis limited, this stock would not be considered ren-strategic under the 1994 amendments
to the MMPA given the absence of reported fisheries related mortality Insufficient information is available to

approaching zero mortality and serious injury rate.
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FALSE KILLER WHALE (Pseudorca crassidens): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

False killer whales are found worldwide
mainly in tropical and warm-temperate waters
(Stacey et al. 1994). In the North Pacific, this
speciesiswell known from southern Japan, Hawaii, N22°
and the eastern tropical Pacific. It occurs around
all the main Hawaiian Islands, but its presence
around the Northwestern Hawaiian Islands has not
yet been established (Nitta and Henderson 1993).
Recent sighting locations around the main N20°.

NORTH

Figure 1. There are only 4 strandr ng records from PACIFIC OCEAN

Hawaiian waters (Nitta 1991). Large numbers of

fase killer whales have been taken in direct .,

fisheries in southern Japan, and small numbers N18° NAUTICAL MILES

have been taken incidental to fishing operationsin W1I60° W1I58" W1I56° Wi54°

the eastern tropical Pacific. Most knowledge about
this species comes from outside Hawalian Walers - gigyre 1. False killer whale sighting locations during 1993-98
(Stacey et a. 1994). For the Marine Mammal

Protection Act (MMPA) stock assessment reports, | ande (ca
there is a single Pacific management stock
including only animals found within the U.S.
Exclusive Economic Zone of the Hawaiian I slands.

survey effort). Quter line indicates roximate boundary of

survey area.

POPULATION SIZE
Population estimates for this species have been made from shi pboard surveys in Japan (M iyashita 1993) and
the eastern tropical Pacific (Wade and Gerrodette 1993), but there

it |s not known whether these anr mals are p_ of the same populatron that oceurs around the Ha/vauan Islands A

Northwest Hawaiian Islands (NWHI) and beyond 25 nautical miles from the main |slands were not surveyed.

M|n|mum Populatron Estrmate

above, this includes only areas within about 25 nmi of th_e main Hawaiian Islands a an_d is therefore an underestimate.

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 for this species in Hawaiian waters.

POTENTIAL BIOLOGI CAL REM OVAL

me: The potential biological removal (PBR) level for this
stock is calculated as the minimum populatron size (83) 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;
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Wade and Angliss 1997), resulting in a PBR of 0.8 false killer whales per year.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of direct
or incidental takes of falsekiller whalesin Hawaiian waters (Nittaand Henderson 1993). However, mortality of other
cetacean species has been observed in Hawaiian fisheries, and the gear types used in these fisheries are responsible for
marine mammal mortality and seriousinjury in other fisheries throughout U.S. waters. Gillnets are used in Hawaiian
waters and appear to capture marine mammalswherever they are used, and float linesfrom lobster traps and longlines

are-tnknown:

I nteractionswith cetaceans have been reported for all Hawaiian pelagic fisheries, and falsekiller whaleshave
been identified in fishermen's logs as taking catches from pelagic longlines (Nitta and Henderson 1993). They have
also been observed feeding on mahi mahi, Coryphaena hippurus, and yellowfin tuna, Thunnus albacares, and

frequently steal large fish (up to 70 pounds)
(Shallenberger 1981) from the trolling lines of
both commercial and recreational fishermen (S.
Kaiser, pers. comm.).

40N
.

Twa false killer whales were observed - uw oM
hooked in the Hawaiian |ongline fishery between 8]
1994 and 1998 within the U.S. EEZ (Figure 2), o W o
with approximately 4.4% of all effort (measured z{ N 6 Cfr
as the number of hooks fished) observed. This . “*}B_ st
interaction rate extrapolates to a total S-year R B S~
estimate of 45 (95% Cl = 7-146) false killer ° S TN
whales, or an average of 9 interactions per year | = | SSZ ey N
(Kleiber 1999). Both of the observed false killer o IT T tuncaus S -~ !
whales were reported to have been hooked in the z SL S longirosris S~
mouth or to have ingested the hook, and they B GM G. macrorhynchus uc
were released with trailing gear. Reports for 2 UW Whale, unident.
other odontocetes indicate they may also become 2L

80w 170 W 160 W 150 W 140 W

Injury Workshop (Angliss and DeMaster 1998), Dashed line is the U.S. Exclusive Economic Zone (EEZ); PC =

the two observed false killer whales have been false killer whale.

therefore, the interaction rate of 9 animals per year represents an estimate of mortality and serious injury for this stock.
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rough- toothed dolphins, occurred for every 1000 fISh brouqht on board ( Kobayashi and Kawamoto 1995). Fi shermen
claim interactions with dolphins who steal bait and catch areincreasing. It is not known whether these interactions

result in serious injury or mortality of dolphins, nor whether false killer whales are involved.

Other Mortatity Removals
Since the early 1960's, at least 12 false killer whales have been live-captured by aquaria or the Navy (Pryor

1975; Shallenberger 1981; J. Thomas pers. comm.).

STATUS OF STOCK
The status of false killer whalesin Hawaiian waters relative to OSP is unknown and there are msufficrent

waters will be requi uired to re-eval uate this specres status in the future.
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KILLER WHALE (Orcinus orca): Hawaiian Stock

STOCK DEFI NITION AND GEOGRAPHIC RANGE

Although reported from tropical and offshore waters
(Heyni nq and Dahlheim 1988) krller whales prefer the col der waters of both hemrspher% with qreat&t abundancm

nearshorer egrons Onestrandmgfromthersland of Hawalii wasreported in 1950 (chhard51952) Two sighti ngshave
been reported, one in January 1978 off the Waianae Coast of Oahu and another in December 1979 near Kauai
(Shallenberger 1981). Except in the northeastern Pacific where "resident”, and "transient”, and offshore stocks have
been described for coastal waters of Alaska, British Columbia, and Washington (Bigg 1982; Leatherwood et al. 1990,
Bigg et al. 1990, Ford et al. 1994), little is known about stock structure of killer whalesin the North Pacific. For the
Marme Mammal Protectron Act (MM PA) stock assessment reports kH+er=whalﬁ—wrthm—t-hePacrﬁe—H—S—EEZ—afe

stock assessments are included i in this egor

POPULATION SIZE

Population sizesfor killer whalesin the coastal waters of British Columbiaand Washington are known from
photo-identification studies (Bigg et al. 1990). The population of killer whalesin the eastern tropical Pacific has been
estimated from shipboard sightings surveys (Wade and Gerrodette 1993). No data to estimate population size are
available for the central Pacific. As part of the Mari ne Mammal Research Program of the Acoustic Thermometry of

no abundance estimate @ Hawaiian waters is presently avarlable

Minimum Population Estimate
No data are available to provide a minimum population estimate.

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

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

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be calculated for this stock at this time.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
No estimate of annual human caused mortality and seriousinjury is avarlable for krller whales in Ha/vauan

- However, mortality of other cetacean
specres has been observed in Hawauan fisheries, and the gear types used in these fisheries are responsible for marine
mammal mortality and seriousinjury in other fisheriesthroughout U.S. waters. Gillnets are used in Hawaiian waters
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and appear to capture marine mammals wherever they are used, and float lines from lobster traps and longlines can
be expected to occasronally entangle whales (Perrrn et aJ 1994)

I nteractronswrth cetaceans have been reported for all Hawauan pel agrcfrsherres(Nrttaand Henderson 1993),
but killer whal e interactions appear to be rare. - 1n 1990,
a solitary killer whale was reported to have removed the catch from a Ionqlme in Hawaii (Dollar 1991). None were
observed hooked in the Hawaiian Ionqlme fishery between 1994 and 1998 with approximately 4 4% of all effort

on board (Kobayashr and Kawamoto 1995). Fi shermen claim mteractronswrth doI phi nswho steal bait and catch are
increasing. It is not known whether these interactions result in serious injury or mortality of dolphins, nor whether
killer whales are mvolved

STATUS OF STOCK
The status of killer whales in Hawauan waters relative to OSP is unknown, and there are msuffrcrent data

rel-atrve-te—@SP—undeHhe—MM—PA—rs—alse—unknewn— Thrsspecm is not listed as“threatened” or* endangered" under
the Endangered Species Act (1973), nor as “depleted” under the MMPA. Although information on killer whalesin
Hawaiian watersislimited, this stock would not be considered rier-strategic under the 1994 amendmentstothe MM PA
given the ins qnificance of reported fisheries reI ated mortal ity. Insuffrcr ent mformatron is avarlable to determi ne

and serrou': injury rate.
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SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Short-finned pilot whales are found in all
oceans, primarily in tropical and warm-temperate
waters. They are commonly observed around the 0
main Hawaiian Islands and are probably also | N22-
present around the Northwestern Hawaiian 1slands
(Shallenberqer 1981). Recent sighting locations

1999) @ shown in Figure 1. Severa ‘mass o
strandingshavebeenreported fromthemainislands | N20 4

(Tomich 1986; Nitta1991). In Japanesewaters, two PACIFIC OCEAN

stocks have been identified based on pigmentation

patterns and differencesin the shape of the heads of |

adult males (Kasuya et al. 1988). The pilot whales 0 0 8% mw

in Hawaiian waters are similar to the Japanese | N18° —— | '

"southern form." Stock structure of short-finned w160’ w158’ w156 wis4'

pilot whales has not been adequately studied in the
North Pecific, except in Japanese waters. Figure 1. Short-finned pilot whale sighting locations during

Preliminary photo-identification work with pilot 1993-98 aerial surveys within about 25 nmi_of the main

whales in Hawaii indicated a high degree of site Hawaiian Islands (see Appendix 2 for details on timing and

fidelity around the main island of Hawaii (Shane location of survey effort). Outer line indicates approximate
and McSweeney 1990). For the Marine Mammal  boundary of survey area,

Protection Act (MMPA) stock assessment reports,

short-finned pilot whales within the Pacific U.S.

Exclusive Economic Zone are divided into two discrete, non-contiguous areas: 1) Hawaiian waters (this report), and
2) waters off California, Oregon and Washington.

POPULATION SIZE

Estimates of short-finned pilot whale populations have been made off Japan (M |yash|ta 1993) and |n the
eastern tropical Pacific (Wade and Gerrodette 1993), bu es!
waters: itis not known whether any of these animals are part of the same populatlon that occurs around the Ha/vauan

study, a total of twelve aerial surveys were conducted within about 25 nmi of the main Hawaiian Islands i in 1993, 1995

and 1998 An abundance estimate of 1,708 (CV 0.32) short-finned p|lot whales was recently calculated from the

25 nautical miles from the main |slands were not surveyed.

Mlnlmum Populatlon Estlmate

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
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within th_e% EEZ off Hawau, Wadean_dAanrss 1997), resultmq inaPBR of 13 short- finned pilot whales per year.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Informatron

: Heweo‘erhef—et-h&eetaeeaﬁ—speemMortah;y of

cetaceans has been observed in Hawauan frshenes and the gear typesusedin thesefisheriesare responsiblefor marine
mammal mortality and serious injury in other
fisheries throuqhout U.S. waters. Gillnets are

L. =z
marine mammals wherever they are used, and g ]
float lines from lobster traps and longlines can be - uw oM
expected to occasionally entangle whales (Perrin 9
et al. 1994). —_—

One short-finned pilot whale was :f RN oo c&" e
observed killed outside the U.S. EEZ in the L TN, o
Hawaiian longline fishery between 1994 and 2 N T~ eal
1998 (Figure 2), with approximately 4.4% of all B —— RN
effort (measured as the number of hooks fished) z | \\_U_V_V\ ot . N
observed. This mortality rate extrapolates to a o jas g-_t;ginscee::s \u-\ /I
total 5-year estimate of 23 (95% Cl = 1-108) - sL ?jlocr;gisrsizteri:s S~
short-finned pilot whales, or an averaqe of 4.6 2 GM G. macrorhynchus | YC
animals killed per vear (Kleiber 1999). The | _ | [0% Sareonien
single observed short-finned prlot whale was 2L

80w 170 W 160 W 150 W 140 W

of 2.67 dolphininteractions, most likely involving bottlenose and rough- toothed dol phins, occurred @ every y 1000 fish
brought on board (Kobayashi and Kawamoto 1995). Fishermen claim interactions with dol phins who steal bait and
catch areincreasing. It is not known whether these interactions result in serious injury or mortality of dolphins, nor
whether short- fmned prlot whales are mvolved




Other Mortatity Removals
Since 1963, at least 20 short-finned pilot whales have been live-captured from Hawaiian waters by SeaLife

Park/Oceanic Foundation (Shallenberger 1981).

or* endangered" under the Endangered SpecmAct (1973) nor as* depl eted” under the MMPA. AIthough information

on short-finned pilot whalesin Hawaiian watersis limited, this stock would not be considered rer-strategic under the
1994 amendments to the MMPA qiven the absence of reported fisheries related mortality within the U.S. EEZ.

pilot whales is ins qnificant and approachi ng zero mortality and serious injury rate.
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BLAINVILLE'SBEAKED WHALE (Mesoplodon densirostris):
Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Blainvilles beaked whale has a
cosmopolitan distributionin tropical and temperate
waters, apparently the most extensive known
distribution of any Mesoplodon species (Mead
1989). Two strandingswere reported in 1961 from
Midway Island (Galbreath 1963) and another in
1983 from Laysan Island (Nitta 1991). Sixteen
sightings were reported from the main islands by
Shallenberger (1981), who suggested that
Blainville's beaked whales were present off the
Waianae Coast of Oahu for prolonged periods
annually. Balcomb (1987) speculated that this
speciesis"more common in Hawaii than anywhere
the main Hawaiian Islands (Mobley et al. 1999) are
shown in Figure 1. Although all identified
Mesoplodon records from Hawaiian waters are of
M. densirostris, several other species in the genus
Mesopl odon are known from the North Pacific and
may be recorded in Hawaiian waters in the future
(seeMead 1989). Thereisno information on stock
structure of Blainville's beaked whale. For the
Marine Mammal Protection Act (MMPA) stock

N22°

0
N20 4 NORTH

PACIFIC OCEAN

N .

o 0 10 m80 sj124)
N18 NAUTH MILE!

Wis0®

Wiss* Wis6' Wiss

Outerlmemdmateﬁ roximate boundary of survey area.

assessment reports, three Mesoplodon stocks are defined: 1) M. densirostris in Hawaiian waters (this report), 2) M.
stejnegeri in Alaskan waters, and 3) all Mesoplodon species off California, Oregon and Washington.

POPULATION SIZE

divi ng, causing additional downward b|_as in the abundance estimate.

M|n|mum Populatlon Estlmate

only areas within about 25 m gf the main Hawaiian Islands an_d does ni not ot include alarge proportion gf animals that

were diving and therefore unavailabl e to be seen.

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
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~ - me: The potential biological removal (PBR) level for this
stock is calculated as the minimum population size (43) times one half the default maximum net growth rate for

Wade and Angliss 1997), resulting in a PBR of 0.4 Blainville' s beaked whales per year.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of direct
or incidental takes of Blainville'sbeaked whalesin Hawaiian waters (Nittaand Henderson 1993). However, mortality
of other cetacean species has been observed in Hawaiian fisheries, and the gear types used in these fisheries are
responsible for marine mammal mortality and serious injury in other fisheries throughout U.S. waters. Gillnets are

are—tnkRowr:  Interactions with dolphins are
reported for all pelagic fisheries, and humpback
whales have been entangled in longlines off the
Hawaiian Islands (Nitta and Henderson 1993),

40 N
.

but no takes of Blainville's beaked whales have - uw GM
been documented. However, three unidentified 8 ]
whales and one unidentified cetacean were e U,
observed hookedin the Hawaiian longline fishery i Y e ofr
between 1994 and 1998 (Figure 2), with . TSy o
approximately 4.4% of all effort (measured asthe 2™~ T~ eal
number of hooks fished) observed. Observer B \~~.\_ ) . “~\
descriptions and photographs of these | = | NI Rty N
interactions indicate thet at least two of the | | [rrrwmws | ~enl ®
unidentified whales may have been beaked z SL S longirostris S~
whales, including onewithinthe U.S.EEZ. The | 2| |ow ¢ macrormyncnus | UC
total interaction rate based on these two possible | _ | | uw Whaie, unident.
beaked whales extrapolates to a 5-year estimate 2L _

80W 170 W 160 W 150 W 140

Serious Injury Workshop (Anglissand DeMaster  ynidentified whale;, UC = unidentified cetacean. The two

unidentified whales may have been Blainville's beaked whales.
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STATUS OF STOCK
The status of Blainville's beaked whales in Hawaiian waters relative to OSP is unknown and there are
insufficient ent data to evaluate trends in abundance. -

there has been | m reported fisheriesrelated mortality withinthe U.S. EEZ. However, the effect of potential interactions

of unidentified beaked whales (which may have been Blainvill€' s beaked whales) with the Hawaiian longline fishery
in U.S. and international water': is not known Insufficient information is available to determi ne whether the total

“sound channel”
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CUVIER'SBEAKED WHALE (Ziphius cavirostris): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Cuvier'sbeakedwhalesoccur inall oceans
and maor seas (Heyning 1989). In Hawaii,
strandings have been reported from Midway
Islands, Pearl and Hermes Reef, Oahu, and Hawaii N22°
Islands (Shallenberger 1981; Galbreath 1963;
Richards 1952; Nitta 1991). Sightings have been
reported off Lanai and Maui (Shallenberger 1981).
Recent sighting locations around the main

Hawaiian Islands (Mobley et al. 1999) are shown N20°

in Figure 1. Nothing is known about stock NORTH
structurefor this species. For the Marine Mammal PACIFIC OCEAN
Protection Act (MMPA) stock assessment reports,
Cuvier's besked whales within the Pacific U.S. e
. . - - 0 o % 1w

Exclusive Economic Zone are divided into three Nis° NAUTICAL MILES

i = i . i ! 0 I 0 ! 0 0
discrete, non-contiguousareas: 1) Hawaiian waters w160 wiss Wi56 Wi54

(this report), 2) Alaskan waters, and 3) waters off
California, Oregon and Washington.

POPULATION SIZE . dande (o Aoy D Frr defmila e i ]

Wade and Gerrodette (1993) made an | - T T
,,,,,,,,,,,,,,,,,,,,,, Quter lIne Indicates approximale
estimate for Cuvier's beaked whales in the eastern location_of survey effort). Outer line indicates roximate

boundary Of survey area
tropical Pacific, but ne—deta—sare—avaitable—for boundary of survey area
poepdtation—estimates—etsewhere—ir—the—North

Peetfie: itis not known whether any of these animals are part of the same population that occurs around the Hawaiian

study, a total of twelve aerial surveys were conducted within about 25 nmi of the main Hawaiian |slandsi in 1993, 1995

and 1998. Seven sightings of Cuvier’s beaked whales were made. An abundance estimate of 43 (CV=0.51) Cuvier's
beaked whales was recently calculated from the combi ned surve,/ data (Maobley et al 1999) This abundance

the abundance estimate.

Mlnlmum Populatlon Estlmate

only areas within about 25 m gf the main Hawauan Islands a an_d does 1 not 0t include alarge proportion gf animals that
were diving and therefore unavailable to be seen.

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 Bl OLOGI CAL REM OVAL

N tme: The potential biological removal (PBR) level for this
stock is calculated as the minimum populatlon S|ze @ ti mm one half the default maximum net growth rate for

Wade an_d Anqllss 1997), resultlnq inaPBR gf 0.3 CuV|er s beaked whales per year.
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ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of direct
or incidental takes of Cuvier's beaked whalesin Hawaiian waters (Nittaand Henderson 1993). However, mortality of
other cetacean species has been observed in Hawaiian fisheries, and the gear types used in these fisheries are
responsible for marine mammal mortality and serious injury in other fisheries throughout U.S. waters. Gillnets are

are-unknown:

Interactions with dolphins are reported
for all pelagic fisheries, and humpback whales z |
have been entangled in longlines off the N oW
Hawaiian Islands (Nitta and Henderson 1993), z | GM
but no takes of Cuvier's beaked whales have been ®
documented. However, three unidentified whales I RO o & cc e
and one unidentified cetacean were observed 3 ] \..\_
hooked in the Hawaiian |ongline fishery between i g ‘pz,_u_ SL
1994 and 1998 (Figure 2), with approximately 9 \ _ “~\\
4.4% of all effort (measured as the number of TNeaL oW el N
hooks fished) observed. Observer descriptions § Il AN PC » \
and photographs of these interactions indicate GG ©. griseus iaN S
that at least two of the unidentified whalesmay | 2] |56 3%isnen | o =7
have been beaked whales, including one within T[S St
the U.S. EEZ. Thetotal interaction rate based on z UW_Whale, unident.
these two possible beaked whales extrapol ates to " oW TIoOW TooW T50W TIoOW

a 5-year estimate of 45 (95% CI = 7-108), or an

average of 9interactions per year (Kleiber 1999). Figure 2. Locations of observed cetacean interactions in_the
One »ofi ‘the two possible beaked whales was Hawaiianlonglinefishery, 1994-98 (modified from Kleiber 1999).

hooked in the fluke, and following the quidelines Dashed line is the U.S. Exclusive Economic Zone (EEZ); UW =

of a 1997 Serious Injury Workshop (Angliss and unidentified whale; UC = unidentified cetacean. The two




STATUS OF STOCK
The status of Cuvier's beaked whales in Hawaiian waters relative to OSP is unknown and there are
insufficient ent data to evaluate trends in abundance. 5 - - ¢l

there has beent m reported fisheriesrelated mortality withinthe U.S. EEZ. However, the effect of potential interactions

of unidentified beaked whales (which may have been Cuvier": beaked whaleﬁ) with the Hawaiian longline fishery in

Spring, Maryland. U. S. Dep. Commer., NOAA Tech. Memo. NM FS-OPR-13. 48 p_p_

Galbreath, E. C. 1963. Three beaked whales stranded on the Midway Islands, central Pacific Ocean. J. Mamm.
44:422-423.

Heyning, J. E. 1989. Cuvier's beaked whale Ziphius cavirostris G. Cuvier, 1823. In: S. H. Ridgway and R. Harrison
(eds.), Handbook of MarineMammals, VVal. 4: The River Dol phinsand Larger Toothed Whales, pp. 289-308.
Academic Press, 442 pp.

Kleiber, P 1999 Estimateﬁ of marine mammal takes in the Hawaiian longdline fishery. (Unpublished). Southwest

Mabley, J.R., Jr, S. S. Spitz, K. i Forney, R.A. Grotefendt, and P. H. Forestall. 1999. Distribution and abundance
of odontocete species in Hawaiian waters: prelimi nary results of 1993-98 aerial surveys Admin. Rep. LJ-99-

92038 (in prep).
Nitta, E. 1991. The marine mammal stranding network for Hawaii: an overview. In: J.E. Reynolds I11, D.K. Odéll

(eds.), Marine Mammal Strandings in the United States, pp.56-62. NOAA Tech. Rep. NMFS 98, 157 pp.

Nitta, E. and J. R. Henderson. 1993. A review of interactions between Hawalii's fisheries and protected species. Mar.
Fish. Rev. 55(2):83-92.

Perrin, W.F., G. P. Donovan and J. Barlow. 1994. Gillnetsand Cetaceans. Rep. Int. Whal. Commn., Special Issue 15,
629 pp.

Richards, L. P. 1952. Cuvier's beaked whale from Hawaii. J. Mamm. 33:255.

Shallenberger, E.W. 1981. The status of Hawaiian cetaceans. Final report to U.S. Marine Mammal Commission.
MMC-77/23, 79pp

93 pp.

237



Wade, P. R. and T. Gerrodette. 1993. Estimates of cetacean abundance and distribution in the eastern tropical
Pacific. Rep. Int. Whal. Commn. 43:477-493.

238



Revised 6/36/95 01/03/00

PYGMY SPERM WHALE (Kogia breviceps): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pygmy spermwhal esarefound throughout
the world in tropical and warm-temperate waters
(Caldwell and Caldwell 1989). Between the years
1949 and 1982, at least nine strandings of this | N22%
species were reported in the Hawaiian Islands
(Tomich 1986; Nitta1991). Shallenberger (1981)

made between Hawaii and Maui during 1993-98 N20°.

aerial surveys within about 25 nmi of the main NORTH

Hawaiian Islands (Figure 1; Mobley et al. 1999a). PACIFIC OCEAN

A stranded calf was held for several days at Sea

LifePark (Pryor 1975:94). Nothing isknown about 1H0:lﬂ-120

stock structure for this species. For the Marine N18° NAUTICAL MILES

Mammal Protection Act (M M PA) stock assessment W1I60° Wllss" W1I56° W154°

reports, pygmy sperm whales within the Pacific

U.S. Exclusive Economic Zonearedividedinto two

discrete, non-contiguous areas: 1) Hawaiian waters

(this report), and 2) waters off California, Oregon

and Washington. location of survey effort). Outer line indicates approximate
boundary of survey area.

POPULATION SIZE

No data are available to estimate
population size for this species in the central Pacific. As part of the Marine Mammal Research Program of the

they were made during poor observation conditions. Therefore, no abundance estimate is available for pygmy sperm
whales within Hawaiian waters.

Minimum Population Estimate
No data are available to provide a minimum population estimate.

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
No PBR can be calculated for this stock at this time.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of direct
or incidental takes of pygmy sperm whales in Hawaiian waters (Nitta and Henderson 1993). However, mortality of
other cetacean species has been observed in Hawaiian fisheries, and the gear types used in these fisheries are
responsible for marine mammal mortality and serious injury in other fisheries throughout U.S. waters. Gillnets are

traps and longlines can be expected to occasionally entangle whales (Perrin et a. 1994).
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STATUS OF STOCK
The status of pygmy sperm whalesin Hawaj ian waters reI ative to OSPis unknown and there are msufﬂ cient
data to eval uate trends |n abundance. -

partlcularly for deep diving whales like pquy sperm whales th_at feed in the oceans “sound channel”.
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DWARF SPERM WHALE (Kogia simus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Dwarf spermwhalesare found throughout
the world in tropical to warm-temperate waters
(Nagorsen 1985). One sighting in an unspecified
locality, one stranding on Oahu (Tomich 1986), N22°%)
and one stranding on Lanai (Nitta1991) constitute
the only evidence that this species inhabits

Hawaii and Maui during 1993-98 aerial surveys | N20°

Rt : ] T NORTH
vy!_thm abput 25 nmi of the main Hawal_lar_1 Islands PACIFIC OCEAN

(Figure 1; Mobley et al. 1999a). The difficulty of

detectmg anc_i identifying it at sea, as well as its -

confusion with the pygmy sperm whale, may o0& 80 om

partially explain the paucity of records. For the N18° NAUTICAL MILES

Marine Mammal Protection Act (MMPA) stock W1I60° w1I58" w1I56" Wi54°

assessment reports, dwarf sperm whaleswithin the
Pacific U.S. Exclusive Economic Zone are divided Fiqure 1. qumy or dwarf sperm whale thn ng locations

into two discrete, non-contiguous areas: 1)  during 1993-98 aerial surveys within about 25 nmi of the main

Hawaiian waters (this report), and 2) waters off  Hawaijan Islands (see Appendix 2 for details on timing and

California, Oregon and Washington. Rice (1998) |ocation of survey effort). Outer line indicates approximate
recently arqued that the species name simus, is boundary of survey area.

of Latin usage.

POPULATION SIZE
Wade and Gerrodette (1993) provided an estimate for the eastern tropical Pacific, but no data are available
to estimate population size for this species in the central Pacific. As part of the Marine Mammal Research

for dwarf sperm whales within Hawaiian waters.

Minimum Population Estimate
No data are available for a minimum population estimate.

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
No PBR can be calculated for this species at this time.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury is available asthere are no reports of direct
or incidental takesof dwarf sperm whalesin Hawaiian waters (Nittaand Henderson 1993). However, mortality of other
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cetacean species has been observed in Hawaiian fisheries, and the gear typesused in these fisheries are responsible for
marine mammal mortality and seriousinjury in other fisheriesthroughout U.S. waters. Gillnetsare used in Hawaiian
waters and appear to capture marine mammalswherever they are used, and float linesfrom lobster traps and longlines
can be expected to occasi onaIIy entanglewhal% (Perrin et aI 1994)

Interactionswith cetaceans have been reported for all Hawaiian pel agic fisheries (Nittaand Henderson 1993),
but no interactions with dwarf sperm whales have been documented. None were observed hooked in the Hawaiian

STATUS OF STOCK
The status of dwarf sperm whalesin Hawanan waters rel ative to OSPis unknown and there are |nsuff|C| ent
data to eval uate trends |n abundance. sted

for whalee particularly @ deep diving whales M dwarf sperm whales th_at feed in the oceans “sound channel”.
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SPERM WHALE (Physeter macrocephalus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
el , L el

entire North Pacific and into the southern Bering N22°

al. 1984; Miyashita et al. 1995). For management,
the International Whaling Commission (IWC) had
divided the North Pacific into two management N20°

regions (Donovan 1991) defined by a zig-zag line NORTH
which starts at 150°W at the equator, is 160°W PACIFIC OCEAN
between 40-50°N, and ends up at 180°W north of
50°N; however, the IWC has not reviewed this N .
. 0 0 % 1w
stock boundary in many years (Donovan 1991). Nis° NAUTICAL MILES
Summer/fall surveys in the eastern tropical Pacific Wll 60° Wll 5g° Wll 56° Wis4°

***** ; ; ffort). QOuter line indicat imate bound f
e oem 57l [ihlen] (e s 00 6 Fe survey effor uter line indicates approximate boundary o

California. The Hawaiian Islands marked the UV AR

center of a maor nineteenth century whaling

ground for sperm whales (Gilmore 1959; Townsend 1935). Since 1936, at least five strandings have been reported
from Oahu, Kauai (Nitta 1991) and Kure Atoll (Woodward 1972). Sperm whales have also been sighted around
several of the Northwestern Hawaiian | slands (Rice 1960), off themainisland of Hawaii (Lee 1993; Mobley et al . 1999,
see Figure 1), in the Kauai Channel and in the Alenuihaha Channel between Maui and the island of Hawaii
(Shallenberger 1981). In addition, the sounds of sperm whales have been recorded throughout the year off Oahu
(Thompson and Friedl 1982).

The stock identity of sperm whales in the North Pacific has been inferred from historical catch records
(Bannister and Mitchell 1980) and from trendsin CPUE and tag-recapture data (Ohsumi and Masaki 1977), but much
uncertainty remains. A 1997 survey designed specifically toinvestigate stock structure and abundance of spermwhales
in the northeastern temperate Pacific revealed no apparent hiatus in distribution between the U.S. EEZ off California
and areasfarther west, out to Hawaii (Barlow and Taylor 1998). Very preliminary genetic analyses reveal ed significant

Fisheries Science Center. For the Marine Mammal Protection Act (MMPA) stock assessment reports, sperm whales
within the Pacific U.S. EEZ are divided into three discrete, non-contiguous areas: 1) waters around Hawaii (this
report), 2) California, Oregon and Washington waters, and 3) Alaskan waters.

spring 1997 resulted in estimates of 24,000 (CV=0.46) sperm whal es based on visual sightings, and 39,200 (CV=0.60)

based acoustic detections and visual group size estimates (Barlow and Taylor 1998). In the eastern tropical Pacific,
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the abundance of sperm whal es has been estimated as 22,700 (95% C.1.=14,800-34,600; Wade and Gerrodette 1993).
However it is not known whether any or all of th@e animals routinely enter the U.S. EEZ of Hawalii. As part of the

biasin th_e abundance esu mate.

M|n|mum Populatlon Estlmate

only areas within about 25 nmi of the main Hawaiian Islands a and does 1 not ot include alarge proportion of animals that

were diving and therefore unavailabl e to be seen.

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

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

POTENTIAL BIOLOGICAL REM OVAL

Wade an_d Anqllss 1997), resultlnq inaPBR gf M sperm whales | per year.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of recent
direct or incidental takes of spermwhalesin Hawaiian waters (Nittaand Henderson 1993). However, mortality of other
cetacean species has been observed in Hawaiian fisheries, and the gear types used in these fisheries are responsible for
marine mammal mortality and seriousinjury in other fisheriesthroughout U.S. waters. Gillnetsare used in Hawaiian
waters and appear to capture marine mammalswherever they are used, and float lines from lobster traps and longlines
can be expected to occasi onaIIy entanglewhal% (Perrin et aI 1994)

Interactions with dolphins are reported for all pelagic fisheries, and humpback whales have been entangled
inlonglinesoff the Hawaii an Islands( Nittaand Henderson 1993), but no takes of sperm whal €s have been documented.




Qy commercial whalers between 1947 @ 1987 totaled 258,000 L C. Alli: ison, pers. comm.). Factory ships operated as
far south as 20°N (Ohsumi 1980). Ohsumi (1980) lists an additional 28, 198 sperm whales taken mainly in coastal

The Japaneﬁe coastal operatlons apparently also under- reported catches by an unknown amount (Kasuya 1998) Thus
atotal of at least 436,000 sperm whales were taken between 1800 and the end of commercial whaling for this species

in 1987. Of this qrand total, an esti mated 33,842 were taken by Soviet and Japanese pelagic whaling operations in the

(-I-WGIQBQ)— Some of the whales taken dur| ng the whali ng erawere certat nIy from apopulation or populatlons that
occur within Hawaiian waters.

STATUS OF STOCK

The only estimate of the status of North Pacific sperm whales in relation to carrying capacity (Gosho et al.
1984) is based on a CPUE method which is no longer accepted as valid. The status of sperm whales in Hawaiian
waters rel atrve 1o OSPis unknown and there are msufﬂcrent data to evaluate trends in abundance Fhestock'sstatus
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BLUE WHALE (Balaenoptera musculus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Bluewhalesare o .,

publl ghtl ng record is that of Berzin and Rovnm (1966) north of the Hawaiian Islands . Ne—s'rghﬂﬁgs—ef
f wrat: Fhe-onrty Additional evidence that blue whales occur in this

area commfrom acoustic recordings made off Oahu and M|dvvay Islands (Northrop et aI 1971; Thompson and Fried|

determl ned, at least some of the them were atmesteertaity within the U.S. Exclusive Economic Zone. The recordings
made off Oahu showed bimodal peaks throughout the year, suggesting that the animals were migrating into the area
in summer and winter.

The stock structure of blue whales in the North Pacific isuncertain (Mizroch et a. 1984; Reilly and Thayer
1990; Reeves et al. 1998). The International Whal ing Commission (IWCQC) has formally cons dered only one

far south as the Costa Rica Dome (10° N) |n winter/spring (Mate et al. 1999 Stafford et al. 1999) Rice (1974)
hypothesized that blue whales from Baja California migrated far offshore to fed in the eastern Aleutians or Gulf of

Alaska and returned to feed in California waters; however he has more recently concluded that the Cal|forn|a

been foundi inAl aska despite severa su surveys ( Leatherwood etal.1982; Stewart etal. 1987; Forney and Brownell 1996).
For management in U.S. Pacific waters outside the continental EEZ, the Hawaiian stock includes only those whales
within the EEZ of the Hawaiian Islands. One other stock of North Pacific blue whales (off Californiaand Mexico) is
recognized in the Marine Mammal Protection Act (MMPA) stock Assessment Reports.

POPULATION SIZE
From ship Ime—transect surveys Wade and Gerrodette (1993) esti mated 1,400 blue whal% for the eastern

tropical Pacific. Als : S i

ealﬁefﬁra‘Meereeﬁede A wei qhted average esti mateﬁ of 1,940 bI ue whales is avallable for Callfornla, Oreqon and

estimates (Cal ambokidis an_d Steiger 1994). No data are avallable to estimate populatlon size for any other North
Pacific blue whale population, including the putative central stock that apparently summered along the Aleutians and
Wi ntered north of Hawaii. A summer 1994 shipboard survey within the historical whaling grounds south of the

conducted in 18 in 1993-98 within about 25 nmi of the main Hawaiian Islands as L t of t the Marine Mammal Research

Program of the Acoustic Thermometry of Ocean Climate (ATOC) study (Maobley et al. 1999).

Minimum Population Estimate
No data are available to provide a minimum population estimate.

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
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No PBR can be calculated for this stock at this time.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of recent
direct or incidental takes of blue whales in Hawaiian waters. However, mortality of other cetacean species has been
observed in Hawaiian fisheries, and the gear types used in these fisheries are responsible for marine mammal mortality
and serious injury in other fisheries throughout U.S. waters. Gillnets are used in Hawaiian waters and appear to

capture marine mammals wherever they are used, and float lines from lobster traps and longlines can be expected to
occasionally entanglewhales (Perrin et al. 1994). Interactionswith dolphinsare reported for all pelagic fisheries, and
humpback whales have been entangled in longlines off the Hawaiian Islands, but no takes of bl ue whales have been

Historical Mortality

At least 9,500 blue whales were taken by commercial whalers throughout the North Pacific between 1910
and 1965 (Ohsumi and Wada 1972). Some proportion of this total may have been from a population or populations
that migrate seasonally into the Hawaiian EEZ. The species has been protected in the North Pacific by the IWC since
1966.

STATUS OF STOCK
The status of blue whales in Hawaii |an waters rel atlve to OSP is unknown, and there are |nsuff|C| ent data to
evaluate trends in abundance. Stat 3 3 -




whales (Reevee gt al_ 1998).
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FIN WHALE (Balaenoptera physalus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Fin whales are found throughout all oceans and seas of the world from tropical to polar latitudes. They are
rarein Hawaiian waters Balcomb (1987) observed 8-12 fin whalesin amultispecies feedi nq assemblage on 20 May

A single
strandi ng hasbeenr @orted on Maur (Shallenberger 1981) Thompson and Fnedl (1982 and %eNorthrop etal. 1968)
suggested that fin whales migrate into Hawaiian waters mainly in fall and winter, based on acoustic recordings off
Oahu and Midway Islands. Although the exact positions of the whales producing the sounds could not be determined,
at least some of them were almost certainly within the U.S. Exclusive Economic Zone. More recently, McDonald and
Fox (1999) reported an average of 0.027 calling fin whales per 1000° km (grouped by 8-hr periods) based on passive

acoustic recordings wrthln about 16 km of the north shore of Oahu

of the North Pacific (Donovan 1991). Mizroch et @ (1984) cites evidence for addltlonal fin whale subpopulations in
the North Pacific. There is still insufficient information to accurately determine population structure, but from a
conservation perspective it m 4ay be risky to assume panmixia in the enti re North Pacific. In the North AtIantlc fin

subpopulations were not recogni nized. TheMarineMammal Protection Act (MMPA) stock asseﬁsment reportsrecognlze
three stocks of fin whalesin the North Pacific: 1) the Hawaii stock (thisreport), 2) the California/Oregon/Washington
stock, and 3) the Alaska stock.

POPULATION SIZE
No dataare availableto esti mate population size. As part of the Mari ne Mammal Research Proqram of the

fin whales per er 1000 km? within about 16 m from shore. H However, the rel atlonsh|p between the number of whales
present and the number of calls detected is not known, and therefore this acoustic method does not provide an estimate
of absolute abundance for fin whales.

Minimum Population Estimate
No data are available to provide a minimum population estimate.

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
No PBR can be calculated for this stock at this time.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury isavailable asthere are no reports of recent
direct or incidental takes of fin whales in Hawaiian waters. However, mortality of other cetacean species has been
observed in Hawaiian fisheries, and the gear types used in these fisheriesare responsiblefor marine mammal mortality
and serious injury in other fisheries throughout U.S. waters. Gillnets are used in Hawaiian waters and appear to
capture marine mammals wherever they are used, and float lines from lobster traps and longlines can be expected to
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occasionally entanglewhal% (Perrln etal. 1994)

Interactions with dolphins are reported for all pelagic fisheries, and humpback whales have been entangled
in longlines off the Hawaiian Islands ( Nitta and Henderson 1993) but no takes of fin whales have been documented

Historical Mortality

Large numbers of fin whales were taken by commercial whal ersthroughout the North Pacific from the early
North Pacific by commercia whalers between 1947 and 1987 L A’niéah,’ IWC, pers. comm.). Some of the whales
taken may have been from a population or populations that migrate seasonally into the Hawaiian EEZ. The species
has been protected in the North Pacific by the IWC since 1976.

STATUS OF STOCK
The status of fin whalesin Hawauan waters relative to OSP is unknown and there are msufﬂcrent data to
eval uate trends in abundance 3 3 S 5

anthropogenl noise m the world's oceans has been suqqeﬁed tobea 3 habitat concern for whaleﬁ
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BRYDE'SWHALE (Balaenoptera edeni): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bryde's whales occur in tropical and warm temperate waters throughout the world. Shallenberger (1981)
reported asighting of a Bryde'swhale southeast of Nihoain April 1977 (see Del.ong and Brownell 1977; L eatherwood
et a. 1982: Fig. 39c). Leatherwood et al. (1982) described the species as relatively abundant in summer and fall on
the Mellish and Miluoki banks northeast of Hawaii and around Midway Islands, but the basis for this statement was
not explained. Ohsumi and Masaki (1975) reported the tagging of "many" Bryde's whales between the Bonin and
Hawaiian Islands in the winters of 1971 and 1972 (Ohsumi 1977). With presently available evidence, there is no
biological basis for defining separate stocks of Bryde's whales in the central North Pacific. Bryde's whales also
occasionally occur off southern California(Morejohnand Rice 1973). For the MM PA stock assessment reports, Bryde's
whaleswithin the Pacific U.S. Exclusive Economic Zone are divided into two areas: 1) Hawaiian waters (this report),
and 2) the eastern tropical Pacific (east of 150°W and including the Gulf of California and waters off California).

POPULATION SIZE

Tillman (1978) concluded from Japanese and Soviet CPUE datathat the stock sizein the North Pacific pelagic
whaling grounds, mostly to the west of the Hawaiian Islands, declined from approximately 22,500 in 1971 to 17,800
in 1977. An estimate of 13,000 (CV=0.202) Bryde's whales was made from vessel surveys in the eastern tropical
Pacific between 1986 and 1990 (Wade and Gerrodette 1993). The areato which this estimate applies is mainly east

of the main Hawaiian Islands in 1993, 1995 and 1998 (Mobley et al. 1999). Na sightings of Bryde s whales were
made, and therefore no abundance estimate is available for Hawaiian waters.

Minimum Population Estimate
No data are available for a minimum population estimate.

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
No PBR can be calculated for this stock at this time.

ANNYALE- HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury is available asthere are no reports of recent
direct or incidental takes of Bryde'swhalesin Hawaiian waters. However, mortality of other cetacean species has been
observed in Hawaiian fisheries, and the gear types used in thesefisheriesare responsible for marine mammal mortality
and serious injury in other fisheries throughout U.S. waters. Gillnets are used in Hawaiian waters and appear to
capture marine mammals wherever they are used, and float lines from lobster traps and longlines can be expected to
occasionally entangle whales (Perrin et a. 1994).




Interactions with dolphins are reported for all pelagic fisheries, and humpback whales have been entangled
in longlines off the Hawaiian Islands (Nitta and Henderson 1993), but no takes of Bryde's whales have been
documented. None were observed hooked or entangled in the Hawaiian longline fishery between 1994 and 1998, with
approxi mately 4.4% of al effort (measured as the number of hookc fished) observed (Klerber 1999).

Historical Mortality

Small numbers of Bryde'swhal esweretaken near the Northwestern Hawaiian |slands by Japanese and Soviet
whaling fleets during the early 1970s (Ohsumi 1977). Pelagic whaling for Bryde's whales in the North Pacific ended
after the 1979 season (IWC 1981), and coastal whaling for this species ended in the western Pacific in 1987 (IWC
1989).

STATUS OF STOCK
The status of Brydeswhales in Ha/vauan waters relative to OSP is unknown, and there are insufficient data

to eval uate trendsin abundance

or’ endanqered” under the Endanqered SpecresAct ( 1973) nor as* depl eted” under the M MPA. AIthough information

on Bryde's whales in Ha/vauan waters is limited, this stock would not be consi dered ﬁeﬁ-strategrc under the 1994

total fishery mortality and serrou': injury for Bryde swhales is zero and therefore can be considered to be insi anfrcant

and approaching zero mortality and serious injury rate. The increasing levels of anthropogenic noise in the world’s
oceans has been suggested to be a habitat concern for whales.
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Appendix 1. Description of U.S. Commercial Fisheries

This appendix describes commercial fisheries that are currently active in California, Oregon, Washington,
and Hawaii and that interact or may interact with marine mammals. Thefirst three sections describe sources of marine
mammal mortality data for these fisheries. The fourth section describes the commercial fisheries for these states. A
list of all known fisheriesfor these stateswaspublished in the Federal Register, vol. 64, no. 36 dated 24 February 1999.
Category | fisheries are described in more detail. Category 11 and I11 fisheries are summarized to the extent possible.
Following the fishery descriptionsis atable giving basic characteristics of Californiagillnet fisheries and a series of
figures. Figures 1-10 show approximate Iocatrons of frshrng effort and marine mammal entanglements for the
Calrfornra shark/swordfrsh drift qulnet fishery.

1. Sources of Mortality/Injury Data

There are three major sources of marine mammal mortality/injury datafor the active commercial fisheriesin
California, Oregon, and Washington. These sources are the NMFS Observer Programs, the Marine Mammal
Authorization Program (MMAP) data, and the NMFS Marine Mammal Stranding Network (MM SN) data. Each of
these data sources has auni que objective The Nati onal Marine Fi sheri es Service (NM FS) observes about 12-15% of

inthe NMFS Observer Program Datafrom t-hrsthese observer programsrs are combined with estimates of total effort
th the CA-swordfishdriftgiinetfishery; provided by the CaliforniaDepartment of Fish and Game (CDFG), to estimate
marine mammal mortality. Data on mammal mortality and injury are reported to the MMAP by fishers in any
commercia fisheries. Marine mammal mortality and injury is also monitored by the NMFS Marine Mammal
Stranding Network. Data provided by the MM SN is not duplicated by either the NMFS Observer Program or MMAP
reporting. Human-related datafrom the MM SN include occurrences of mortality due to entrainment in power station
intakes, ship strikes, shooting, net fishery entanglement (with net remaining on animal), and ingestion of hooks.

2. Marine Mammal Reporting from Fisheries

The Marine Mammal Exemption Program (MMEP) was put into place in mid-1989 as a result of the 1988
amendmentstothe MMPA. It required fishersto register with NMFS and to complete annual 1ogbooks detailing each
day’ sfishing activity, including: date fished, hoursfished, areafished, marine mammal speciesinvolved, injured and
killed due to gear interactions, and marine mammal species harassed, injured and killed due to deterrence from gear
or catch. If the marine mammal was deterred, the method of deterrence was required, as well as indication of its
effectiveness. Fishers were also required to report whether there were any losses of catch or gear due to marine
mammals. These logbooks were submitted to NMFS on an annual basis, as a prerequisite to renewing their
registration. Logbook data are available for part of the 1989 and 1991-1994. L ogbook datareceived for part of 1994
and 1995 was not entered into the MMEP logbook database in order to focus staff efforts on implementing the 1994
amendments to the MMPA.

In 1994, the MM PA wasamended agai n to implement along-term regimefor managing mammal interactions
with commercial fisheries(the MarineMammal Authorization Program, or MMAP). Logbooksarenolonger required
- instead vessal owners/operatorsin any commercial fishery (Category I, I1, or I11) are required to submit one-page pre-

printed reports for all interactions (including those that occur while an observer is onboard) resulting in an injury or

mortality to a marine mammal. The report must include owner/operator’ s name and address, vessel name and ID,
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where and when the interaction occurred, the fishery, speciesinvolved, and type of injury (if the animal was released
alive). These postage-paid report formsaremailedto all Category | and 11 fishery participantsthat haveregistered with
NMFES, and must be completed and returned to NMFS within 48 hours of returning to port for tripsin which amarine

cetacean strandings respectively and 188, 254 and 321 pinniped strandings respectively. A stranding of interest in
Oregon/Washington is 1 Steller Sea Lion in 1997. Human-related causes of mortality include: entrainment in power
station intakes, shooting, net fishery entanglement, and hook/line, set-net and trap fishery interaction. A-fewtneidents

4. Fishery Descriptions

Category |, CA/OR thresher shark/swordfish drift gillnet fishery

Number of permit holders: The number of eligible permit holdersin California ist72-forthe-1996/97Fshing-season

for 1994-1998 are 162, 185, 167, 120 and 147 respectively.! Since 1995, 10 developmental (“unlimited”) fishery
permits and a smaller number of “limited” swordfish landing permits have been issued by the state of Oregon. Fhere

Number of activepermit holders. The number of vesselsactively fishing during 1995 was+36 and 1997-1998 was 130

115 and 123 (3 from Oregon) respectively. The number of permit holders observed by NMFS ebserversdtrtng1995

was51 from 1994-1998 were 70, 52, 51, 74 and 67 respectively.!

Total effort: Estim i shery 6cal yeal t3-3;673: Both estimated and
observed effort for the drift-net fishery during the calendar years 1990 through 1998 are shown in Figure 18. In 1998

Pers. Comm. Robert Read California Dept. of Fish and Game.
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there was an estimated 3,353 effort-days, where an effort day isdefined to beone day of effort by one veseel (1 n thrs
fishery, 1 effort-day is equivalent to 1 set.) ;

There were 636 (113 trips) of observed effort-days in 1998

Geographic range: Effort in this fishery ranges from the U.S./Mexico border north to waters off the state of Oregon
For thrs frshery there are area-season cI osures (see bel ow)

H-H 4 ese-tn i and Frgurm 6-10 show gggroxrmate Iocatron': of
bserved marine mammal entanglements for each year 1994 - 1998

Seasons: Thisfishery is subject to season-area restrictions. From February 1 to May 15 effort must be further than
200 nautical miles (nmi) from shore; from May 16 to August 14, effort must be further than 75 nmi from shore, and
from August 15 to January 31 there is ne-saeh—restriction only the 3 nmi. off-shore restriction for all gillnets in
southern California (see angel shark/halibut fishery below). The majority of the effort occurs from October through

December.

Gear type and fishing method: Typical gear used for thisfishery isa 1000 fathom gillnet with a stretched mesh size
typically ranging from 18-22 inches (14 inch minimum). The net is set at dusk and allowed to drift during the night
after which, itis retrieved The fishing v%sel istypically attached to one end of the net. Soak duration is typically

he 1997-1998 fishi ng Season. The use of acoustrc warning devices (pingers) became mandatory 28 October 1997.
Fhedepthrof-waterrangesfrom2560-2,256-fathems:

Regulations. This fishery is managed by the California Dept. of Fish and Game and by Oregon Dept. of Fish and
Wildlife in accordance with state and federal laws.

Management type: The drift-net fishery is alimited entry fishery with seasonal closures and gear restrictions (see

above). The state of Oregon restricts landing to swordfish only.

Eebruary 12, 1996. Si nce then, the implementation of mcrea%d extender Iengths and the dggl oyment of gr ngers has

Category I, CA angel shark/halibut large mesh (>8.0in) set gillnet fishery.

’Read, R. B. 1999. Effort estimates of Cdliforniagill net fisheries: halibut-angel shark set net, shark-
swordfish drift net, white seabass-yellowtail set/drift net, for January through December 1998 and each calendar
guarter. Report submitted to NOAA Fisheries/National Marine Fisheries Service, Southwest Region in partial
fulfillment of Cooperative Agreement No. NA77FX0349. Available from Southwest Fisheries Science Center, La
Jolla, CA.

3Barlow, Jay and Grant Cameron. 1999. Field experiments show that acoustic pingers reduce marine
mammal bycatch in the California drift gillnet fishery. IWC working paper SC/51/SM2.
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Number of permit holders: . Thereisno specific

permit category for this fishery. However, |n 1996 there were an esti mated 80 permrt holders Overdl, the current
number of legal permit holders for gill and trammel nets, excluding srvordfrsh drift quInets and herring qulnets for

“CA. large mesh (>3. 5" for other ecr&” descrrbed below. 15%58—fer—t—he—1998+9—f-rsl=rrng—seasen

Number of active permit hol derS' Approximately-60At |east 81' the number of permit holders observed by NMFS

Figure 19. In 1998 there was an estimated 2,836 836
2,257 effort-days {1943-+11994) where an effort-day is defined to be one day of effort by one vessdl (typrcally 2 4
Sets). Dur| ng 1994, an effort day was equrval ent to 3.62 sets (s e =0. 16) ?heebserved—ef—fert—duﬁng—lQQA—was—]:Si

28. Beginni ng in 1994 agil I net area cI osure wasii mpI emented From Pt Arguello south to the u. S /Mexico border
gillnets are restricted to waters farther than 3 nmi offshore and more than 1 nmi from any of the Channel Islands.
Because of this closure, effort has decreased dramatically from about 7,000 days of effort in 1991 to about 2,500 days
of effort in $995subsequent years. Use of gillnets north of Pt. Arguello (e.g. Monterey Bay effort) has been unaffected
by this closure but is subject to other California Dept. of Fish and Game restrictions’.

Geographic range: Effort in thisfishery previously ranged from the U.S./Mexico border north to Monterey Bay and
was localized in more productive areas. San Ysidro, San Drego Oceansrde Nevvport San Pedro, Ventura, Santa
Barbara, Morro Bay, and Monterey Bay f 3

enmﬁgmmenteduﬁﬁq-th@eeameﬂfne-peﬁeds— Fi shery effort isS now predom| nantIy inthe Ventura Flats area off of
Ventura, the San Pedro area between Pt. Vicente and Santa Catalina Island and in the Monterey Bay area. {principatty
the-nerthpertiony.

4. Spratt, California Dept. of Fish and Game (Monterey)

> Statutory Description of California Set Gillnet Closures
Closure Oneis “between a line extending 245° magnetic from the most westerly point of the west point of the
Point Reyes headlands in Marin County and the westerly extension of the California-Oregon boundary.” [CA Fish
& Game Code section 8664.8(3)].
Closure Two isin waters which are “40 fathoms or less in depth at mean lower low water between aline
extending 245° magnetic from the most westerly point of the west point of the Point Reyes headlands in marine
County and aline extending 225° magnetic from Pillar Point at Half Moon Bay in San Mateo County” and “60
fathoms or less in depth at mean lower low water between a line extending 225° magnetic from Pillar Point at Half
Moon Bay in San Mateo County to a line extending 220° magnetic from the mouth of Waddell Creek in Santa
Cruz County.” [CA Fish & Game Code section 8664.8(b)].
Closure Threeisin “that portion of District 18 north of aline extending due west from Point Sal in Santa Barbara
County in waters 30 fathoms or less in depth at mean lower low water.” [CA Fish & Game Code section
8664.5(b)].
Closure Four is*“in waters less than 35 fathoms between a line running 180° true from Point Fermin and aline
running 270° true from the south jetty of Newport Harbor.” [CA Fish & Game Code section 8610.2(d)(3)].
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Seasons: Thisfishery operatesyear round. Effort generally increases during the summer months and declines during
the last three months of a year.

Gear type and fishing method: Typical gear used for this fishery is a 200 fathom gillnet with a stretched mesh size
of 8.5inches. Thenet isgeneraly set during the day and allowed to soak for up to 2 days. Soak duration istypically
8-10, 19-24, or 44-49 hours. The depth of water ranges from 15-50 fathoms with most sets in water depths of 15-35
fathoms.

Regulations: Thisfishery is managed by the California Dept. of Fish and Game in accordance with state and federal
laws.

Management type: The halibut/angel shark set-net fishery is alimited entry fishery with gear restrictions and area
closures.

Comments. NMFS has re-established the (1990-1994) observer program for this fishery in Monterey Bay due to a

suspected increase in harbor porpoise mortality caused by a shift in effort from the northern to the southern section of
Monterey Bay. The most recent (11/1999) datacl early showsan increasein mortal |ty for th| sspecieswith extrapolated
take near PBR. 3 M Mortalities and injuries
reported to the MMAP for Cahfornla set g|II net f|sher|e£ are g|ven in Table 1 Apprexnﬁate—feeaﬂeﬁ—ef—maiﬁe
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Category |, CA other species, large mesh (>3.5in) set gillnet fisheries.

Note: Thisfishery was previoudy combined with the Californiahalibut/angel shark fishery. Because marine mammal
mortality estimates were determined specifically for that fishery, other large mesh set gillnet fisheries have been
separately described here.

Number of permit holders. Thereis no specific permit category for this fishery. See the fishery “CA halibut/angel

shark, large mesh (>8in)” for the Sverahtheeurrert number of legal permit holders in ihéiéétiggi 7oir7y ail |/trammel nets.

Number of active permit holders:. A trately 5 Hmber—o sels-aett ishig—
hattbutfanget-shark-fishery-> The number of permit holders observed by NMFS observers during 1994 was 6. Inth
agillnet fishery for white sea bass and yellowtail, the number of vessels actively fishing in 1995-1998 were 20, 23, 28
and 59, respectively.?

Total effort: Total effort for these set-net fisheries is not currently estimated but the majority of effort is due to the
white sea bass and yellowtail fishery. For this fishery, 1995-1998, there were was an estimated at 261, 276, 411 and

761 daysof effort. fa-tecrease6f-65-daysfrom-efforti1994): Fhisfisherytshoteurrentty-observed: The fisheries
comprising this category are further described in Table 3.

Geographic range: Effort in thisfishery ranges from the U.S./Mexico border north to Monterey Bay and islocalized
in moreproductiveareas: San 'Y sidro, San Diego, Oceanside, Newport, San Pedro, Ventura, SantaBarbara, Morro Bay,
and Monterey Bay. Aswith the halibut/angel-shark set-net fishery, effort from Pt. Arguello south to the U.S./Mexico
border isrestricted to waters farther than 3 nmi offshore and greater than 1 nmi from any of the Channel Islands.

Seasons: Thisfishery operatesyear round. Targeted speciesistypically determined by market demand on ashort-term
basis.

Gear type and fishing method: Typical gear used for thisfishery isa150-200 fathom gillnet. The mesh size depends
on the target species but typical values observed are 6.0 and 6.5 inches. Typical characteristics for thesefisheriesare
foundin Table 3. Fishing methodsvary according to target species but are similar to methods used in the halibut/angel
shark fishery.

Regulations. Thisfishery is managed by the California Dept. of Fish and Game in accordance with state and federal
laws.

Management type: These fisheries have gear restrictions and area closures.

Comments: Thisfishery isnot currently observed by NMFS or the state of California. Mortalitiesand injuriesreported
to the MMAP for California set gill net fisheries are givenin Table 1.

Category |1, California Round Haul Fisheries.®
Note: This category includes purse seine, drum seine and lampara net fisheries for wetfish (anchovy, mackerel, and
sardine), and tuna. Choice of targeted speciesis primarily driven by availability and varying market demand.

Number of permit holders: Number of permit holdersisestimated at 175 for the wetfish fisheries (currently, tunadoes

®Pers. Comm. Mary Larson, CDFG biologist.
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not require a specific permit to operate other than a general commercial fishing permit). Starting January 1, 2000
under anew Coastal Pelagic Species Fishery Management Plan (CPS-FMP), alimited entry program will beinitiated
for the area south of 39° North latitude. Eligibility will require aminimal of 100 metric tons of CPS finfish be landed
between January 1, 1993 through November 5, 1997.

Number of active permit holders. For the wetfish fishery, there are an estimated 65 vessel s/persons actively fishing;
for tuna, there are approximately 15 vessel /persons fishing.

Total effort: No estimateis currently available, however, overall effort has been relatively constant for these fisheries
in recent years.

Geographic range: These fisheries occur along the coast of California predominantly from San Pedro, including the
Channel Islands, north to San Francisco.

Seasons: This fishery operates year round. Targeted species vary seasonally with availability and market demand.

Gear type and fishing method: Purse seine, drum seine and lampara nets utilizing standard seining techniques.

Rggulatlons Starti ng on January 1, 2000thewetf|sh fishery will be managed by PEMC theNeattonaHvarinerisheries
me-in accordance with a CPS/FMP under federal laws.

Management type: The mackerel and sardinefisheriesare quotafisheries, but no closure has been required by the State
of Californiafor the past 15 years.

Comments: Beginningin 1999 the sardine populationisconsidered fully recovered sinceitscollapseduring themiddle
of the century. Typically, anchovy istargeted for bait or reduction while mackerel and sardine are destined for fresh
fish , aquaculture or canning overseas.

Category 11, WA Puget Sound Region salmon drift gillnet fishery. ’

Number of permit holders: This commercial fishery includes all inland waters south of the US-Canada border and
east of the Bonilla/Tatoosh line, at the entrance to the Strait of Juan de Fuca. Treaty Indian salmon gillnet fishing is
not included in this commercial fishery. Thetotal number of permit holders for this commercial fishery in 1990 was
1149. That number declined steadily to 773 total permits by 1998.

Number of active permit holders. Under the cooperative program that integrates issuance of Marine Mammal
Authorization Certificates into the existing State license process, NMFSreceivesdataon vesselsthat have completed
thelicensing process and are eligible to fish. These vessels are a subset of the total permits extant (773 in 1998), and
the remainder of the permits are inactive and do not participate in the fishery during a given year. The number of
"active" permits is assumed to be equal to or less than the number of permits that are eligible to fish. For 1996 the
number of active permits was 552, 633 in 1997 and 559 in 1998. The total number of permits available has been
reduced, from 1995 to present, through combined State and federal license buy-back programs and is not expected to
return to previous levels.

Total effort: Effort in the Puget Sound salmon drift gillnet fishery isregulated by systematic openings and closures
that are specific to areaand target salmon species. Since 1994, the number of active vesselsin the Puget Sound drift
gillnet fishery has declined. In addition, at least one major portion of the fishery, the previously observed sockeye

"Descri ptions of Washington and Oregon fisheries provided by the Northwest Region, NMFS.
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fishery in areas 7 and 7A, has experienced reductions in available fishing time (openings). The number of days and
total number of hoursthat the sockeyefishery remained open, approached the 1994 level only once (1997) in the period
from 1995 through 1998. In the remaining yearsthe avail able sockeyefishing time waslessthan half of the 1994 level.

Geographic Range: The fishery occurs in the inland marine waters south of the U.S./Canada border and east of the
Bonilla/Tatoosh line at the entrance to the Strait of Juan de Fuca. Theinland watersaredivided into smaller statistical
catch areas which are regulated independently.

Seasons: Thisfishery has multiple seasonsthroughout the year that vary among local areas dependent onlocal salmon
runs. The seasons are managed to access harvestable surplus of robust stocks of salmon while minimizing impactson
weak stocks.

Gear type and fishing methods: Vessels operating in this fishery use a drift gillnet of single web construction, not
exceeding 300 fathoms in length. Minimum mesh size for gillnet gear varies by target species. Fishing directed at
sockeye and pink salmon are limited to gillnet gear with a 5 inch minimum mesh and a 6 inch maximum, with an
additional "bird mesh" requirement that the first 20 meshes bel ow the corkline be constructed of 5 inch opague white
mesh for visibility; the chinook season has a7 inch minimum mesh; the coho season has a5 inch minimum mesh; and
the chum season has a 6 to 6.25 inch minimum mesh. The depth of gillnets can vary depending upon the fishery and
the areafished. Normally they range from 180 to 220 meshesin depth, with 180 meshes asacommon depth. Itisthe
intention of the fisher to keep the net off the bottom. The vessel is attached to one end of the net and drifts with the
net. The entire net is periodically retrieved onto the vessel and catch is removed. Drift times vary depending on
fishing area, tidal condition and catch.

Regulations. The fishery isalimited entry fishery with seasonal openings, area closures, and gear restrictions.

Management type: The fishery occurs in State waters and is managed by the Washington Department of Fish and
Wildlife consistent with the U.S.-Canada Pacific Salmon Commission management regimes and the ocean salmon
management objectives of the Pacific Fishery Management Council.

Comments: In 1993, observerswere placed onboard vesselsin apilot program to monitor seabird and marine mammal
interactions with fishing effort for several target salmon species in a number of areas throughout the Puget Sound
region. In 1994 observer effort was concentrated in the sockeye fishery in areas 7 and 7A, where interactions with
seabirds and marine mammals were most likely to occur. Incidental takes of harbor porpoise, Dall’s porpoise and
harbor seals have been documented in the fishery. The overall take of marine mammals for the salmon drift gillnet
fisheriesin Puget Sound isunlikely to have increased since the fisheries were last observed, owing to reductionsin the
number of participating vessels and available fishing time.

Category 11, OR swordfish surface longline fishery.
Number of permit holders: The number of Oregon Developmental Fishery Permits for fishing swordfish using a

floating longlineis limited to 20. Nine (9) developmenta swordfish longline permits wereissued in 1995, one (1) in
1996, two (2) in 1997, three (3) in 1998, and four (4) in 1999.

Number of active permit holders. Based on landings of swordfish with this gear type, there were no active permit
holdersin this fishery during 1998 or 1999.

Total effort: 1n 1998, and again in 1999 there were no reported swordfish landings using longline gear.

Geographic range: This fishery occurs off the coast of Oregon. Swordfish longlines may not be fished within 25
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nautical miles of the mainland.

Seasons: This fishery could occur year-round, however, effort would generally terminate by late fall.

Gear type: Fishing gear consists of a buoyed mainline fitted with leaders and baited hooks. The mainline is fished
near the surface suspended from buoys (rather than anchored to the bottom as in groundfish longline fisheries).
Swordfishlonglinesmay not exceed 1000 fathomsin length and must be attached at one end to the vessel when fishing.
The gear istypically set in the evening and retrieved in the morning.

Regulations. The fishery isalimited entry fishery with gear and bycatch restrictions.

Management type: Thisfishery ismanaged by the Oregon Department of Fish and Wildlife, Developmental Fisheries
Program.

Comments. The Developmental Fisheries Permit requires permit holders to take observers aboard if requested to do
S0, however, to date no observer placementshave been made. No marine mammal interactions have been documented.

Category |1, OR blue shark surface longline fishery.

Number of permit holders: The number of Oregon Developmental Fishery Permits for fishing blue shark using a
floating longlineislimited to 20. 1n 1995, six (6) of the available blue shark permitswereissued, two (2) in 1996, four
(4) in 1997 and no (0) permits were issued in 1998. For 1999, there again were no (0) developmental permits were
issued for the blue shark longline fishery.

Number of active permit holders. There were no active permitsin the blue shark longline fishery off Oregon during
1998 or 1999. The effort in thisfishery prior to 1998 was estimated to be low based on the number of permitsissued
and very limited landings.

Total effort: Actual catch by the few developmental permit holdersisunknown. Landings of blue shark by all vessels
using longline gear totaled 3,628 pounds for the period 1995 through 1998 (477 Ibs- '95, 871 Ibs - '96, 542 |bs - '97,
and 1,738 Ibs - '98). Note that these landing totals are for al longline including blue shark landed incidental to the
groundfish sunken longline fishery.

Geographic range: Thisfishery occurs off the coast of Oregon. There are no arearestrictionsfor shark longline gear.

Seasons: This fishery occurs year-round, however, effort in this fishery generally terminates by late fall.

Gear type: Fishing gear consists of a buoyed mainline fitted with leaders and baited hooks. The mainline is fished
near the surface suspended from buoys (rather than anchored to the bottom asin groundfish longline fisheries). Shark
longlines must be marked at each terminal surface end with a pole and flag, an operating light, aradar reflector, and
a buoy showing clear identification and gear owner. The gear is typically set in the evening and retrieved in the
morning.

Regulations. The fishery isalimited entry fishery with gear and bycatch restrictions.

Management type: Thisfishery ismanaged by the Oregon Department of Fish and Wildlife, Developmental Fisheries
Program.

Comments. The Developmental Fisheries Permit requires permit holders to take observers aboard if requested to do
S0, however, to date no observer placements have been made. No marine mammal interactions have been documented
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Category |11, CA herring purse seine fishery.?

Thisfishery iscomposed of aroe herring fishery and afresh herring fishery. The roe herring component has recently
undergone some changes. During the early 1990's, there were 26 permits fishing for roe herring using round hauls
(either purse seine or lampara nets). Between 1993 and 1998, all roe herring fishers converted their gear to gillnets
with stretched mesh size less than 2.5 inches (which are not known to take mammals) as part of CDFG efforts to
protect herring resources. There are presently 416 gillnet permits for the roe herring fishery in San Francisco Bay,
and an additional 45 permits along the northern California coast (Tomales Bay, Humboldt Bay, and near Crescent
City). Thisfishery beginsin December (San Francisco Bay) or January (northern California) and endswhen the quotas
have been reached, but no later than mid-March. There are 10 permits available for the fresh herring round haul
fishery (purse seine or lampara nets). This fishery is restricted to the non-spawning season, or approximately mid-
March through the end of November. Fishing may take place in open ocean areas ( e.g. Monterey Bay) or inside bays
(e.g. San Francisco Bay).

Category |1, CA squid purse seine fishery.®

Number of permit holders. A permit to participate in the squid fishery was required as of April 1, 1998 and must be
renewed annually. Permits are classified as Market Squid VVessel permits which allow the vessel to light and/or catch
squid and a Light Boat Owners permit that allows lighting of squid only. In the 1999/00 permit year there were 217
Market Squid Vessel permits and 51 Light Boat Owners permits.

Number of active permit holders: The number of active permits varies by year depending on market conditions and
squid availability. During 1999/00 there were approximately 60 vessels active during some portion of theyear. Inthe
year of greatest squid landings (1996/97) and prior to the 1997/98 El Nifio, approximately 105 vessals landed more
than one ton of squid. During the 1998/99 fishing year, approximately 78 vessels landed more than one ton of squid.
Additional vessels “lighted” for squid, but there are no data to arrive at a number.

Total effort: Effort can only be documented as successful fishing days (when vessels madelandings). Therefore, days
of unsuccessful effort or effort by light boats is undocumented. 1n the 1996/97 fishing year for vessels landing more
than one ton during that year, approximately 4,202 landings were made. 1n 1998/99, approximately 1,125 landings
weremade. Environmental conditions have not been “normal” since 1996/97 for the squid industry and for the years
since 1992/93 market demand has played amajor role in fishing activity and landings.

Geographic range: The majority of the fishing activity and catches are made in southern California. Traditionally,
the Channel |1slands have been the area of greatest activity; coastal areas producefrom 3%-30% of the catch. Monterey
Bay has a squid fishery which is of historical significancein California. Thisfishery beganinthe mid 1800s and has
been operational sincethat time. Thereisalso some squid fishing that occurs at the northern end of the Bay off Santa
Cruz.

Seasons: This fishery occurs year-round, however, effort in this fishery generally is greatest during the months of
November through March in southern California and from May through September in the Monterey area. Unusual

8 Pers. Comm. Diana Watters, biologist at CDFG Menlo Park.
9Thisfishery description was provided by Marija Vojkovich, biologist at CDFG Santa Barbara.
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water conditionsin 1998/99 have provided for an uncharacteristic fishery to take place in southern Californiaduring
the months of April through June.

Gear type: There are severa gears employed in thisfishery. The majority of vessels use purse seine nets or lampara
nets. Dip or brail nets are used by afew small vessalsin southern California. Lights are used by almost al vessels to
attract spawning aggregations of squid. The use of lights to attract squid has never been restricted in southern
Californiabut inthe Monterey fishery it hasbeen allowed and disallowed several timesin the past 15 years. Presently,
lights are allowed statewide. The use of lights has not been regulated thus far due to biological concerns only
sociological.

Regulations: All vessels participating in the squid fishery must have apermit. The fishery north of Point Conception
is open from noon Sunday to noon Friday each week. The squid fishery in southern Californiais open each day of the
week, however, the Fish and Game Commission recently adopted aregul ation restricting the squid fishing daysto those
in effect north of Point Conception. It aso adopted amandatory logbook program for both fishing and lighting vessels.
BOTH REGULATIONS HAVE NOT YET BEEN IMPLEMENTED.

Management type: This fishery came under more strict regulatory control by the Department of Fish and Game in
January 1998 although it is a monitored fishery in the Pacific Fishery Management Council’ s newly adopted Coastal
Pelagic Species Plan. A state management plan is to be completed by April 1, 2001. Limited entry, use of lights,
closed areas, gear restrictions, and seasons are management options to be considered in the development of the
management plan.

Comments: The squid fishery operates primarily at night and uses lights. Encounters between the fishery and pilot
whales, pinnipeds, and birds have been documented. Seal bombsare used regularly. Lethal and nonlethal interaction
ratesare unknown. Thefishery grew rapidly from 1993/94 until 1997/98 dueto increased market demandsfrom Asian
countries especially China. That market demand has been eliminated and many vessels are left without a buyer for
their squid. Consequently, fishing effort has slowed considerably.

Category 111, WA Willapa Bay salmon drift gillnet fishery.

Number of permit holders: The total number of permit holders for this fishery in 1995 and 1996 was 300 but this
number has declined in subsequent years. 1n 1997 there were 264 total permits and 243 in 1998.

Number of active permit holders. The number of active permit holders is assumed to be equal to or less than the
number of permitseligibletofishinagivenyear. The number of permitsrenewed and eligibleto fish in 1996 was 300
but declined to 224 in 1997 and 196 permits were renewed for 1998. The 1996-98 counts do not include permits held
on waivers for those years, but do include permits that were eligible to fish at some point during the year and
subsequently entered into a buyback program. The number of permitsissued for thisfishery has been reduced through
a combination of State and federal permit buyback programs. Vessels permitted to fish in the Willapa Bay are aso
permitted to fish in the lower Columbia River drift gillnet fishery.

Total effort: Effort in thisfishery isregulated through area and species openings. The fishery was observed in 1992
and 1993 when fishery opening were greater than in recent years. 1n 1992 and 1993 therewere 42 and 19 days of open
fishing time during the summer "dip-in" fishery. The"dip-in" fishery was closed in 1994 through 1999. Available
openings have also declined in the fall chinook/coho fisheries. 1n 1992/93 respectively there were 44 and 78 days of
available fishing time. There were 43, 45, 22 and 16.5 available open fishing days during 1995 through 1998.

Geographic range: Thisfishery includes all inland marine waters of WillapaBay. The waters of the Bay are further
divided into smaller statistical catch areas.
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Seasons: Seasonal openings coincide with local salmon run timing and fish abundance.

Gear type: Fishing gear used in this fishery is adrift gillnet of single web construction, not exceeding 250 fathoms
in length, with a minimum stretched mesh size ranging upward from 5 inches depending on target salmon species.
The gear is commonly set during periods of low and high slack tides. It isthe intention of the fisher to keep the net
off the bottom. The vessel is attached to one end of the net and drifts with the net. The entire net is periodically
retrieved onto the vessel and catch isremoved. Drift timesvary depending on fishing area, tidal condition, and catch.

Regulations. Thisfishery isalimited entry fishery with seasonal openings and gear restrictions.

Management type: The salmon drift gillnet fishery is managed by the Washington Department of Fish and Wildlife.

Comments: Observerswere placed onboard vesselsin thisfishery to monitor marine mammal interactionsin the early
1980s and in 1990-93. Five incidentally taken harbor seals were recovered by observers in the fishery from
1991through 1993 (3in ‘92 and 2in ‘93). Two incidentally taken northern el ephant seal swererecovered by observers
fromthefishery in 1991 but no takes of this specieswere observed. The summer fishery (July- August) in Willapa Bay
has been closed since it was last observed in 1993 and available fishing time declined from 1996 through 1998.

Category 111, WA GraysHarbor salmon drift gillnet fishery.
Number of permit holders: Thiscommercia drift gillnet fishery doesnot include Treaty Indian salmon gillnet fishing.

Thetotal number of permit holdersfor thiscommercial fishery in 1995 and 1996 was 117 but this number has declined
in subsequent years. In 1997 there were 101 total permits and 87 in 1998.

Number of active permit holders: The number of active permit holders is assumed to be equal to or less than the
number of permitseligibletofishin agiven year. The number of permitsrenewed and eligibleto fishin 1996 was 117
but declined to 79 in 1997 and 59 permits were renewed for 1998. The 1996-98 counts do not include permits held on
waiversfor those years but do include permitsthat wereeligibleto fish at some point during the year and subsequently
entered a buyback program. The number of permitsissued for this fishery has been reduced through a combination
of State and federal permit buyback programs. Vessels permitted to fish in Grays Harbor are also permitted to fishin
the lower Columbia River salmon drift gillnet fishery.

Total effort: Effort in thisfishery isregulated through area and species openings. The fishery was observed in 1992
and 1993 when fishery openings were greater than in recent years. 1n 1992 and 1993 there were 42 and 19 days of
open fishing time during the summer "dip-in" fishery. The "dip-in" fishery was closed in 1994 through 1999.
Available openings have also declined in thefall chinook/coho fisheries. Therewere 11, 17.5, 9 and 5 available open
fishing days during the 1995 through 1998 fall season.

Geographic range: Effort in thisfishery includes all marine waters of Grays Harbor. The waters are further divided
into smaller statistical catch areas.

Seasons: Thisfishery issubject to seasonal openingswhich coincidewithlocal salmon runtiming and fish abundance.

Gear type: Fishing gear used in this fishery is a drift gillnet of single web construction, not exceeding 250 fathoms
in length, with a minimum stretched mesh size ranging of 5 inches depending on target salmon species. The gear is
commonly set during periods of low and high slack tides and retrieved periodically by the tending vessel. It isthe
intention of the fisher to keep the net off the bottom. The vessel is attached to one end of the net and drifts with the
net. The entire net is periodically retrieved onto the vessel and catch is removed. Drift times vary depending on
fishing area, tidal condition, and catch
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Regulations. The fishery isalimited entry fishery with seasonal openings and gear restrictions.

Management type: The salmon drift gillnet fishery is managed by the Washington Department of Fish and Wildlife.

Comments: Observerswere placed onboard vesselsin thisfishery to monitor marine mammal interactionsin the early
1980s and in 1990-93. Incidental take of harbor seals was observed during the fishery in 1992 and 1993. In 1992,
one harbor seal was observed entangled dead during the summer fishery and one additional seal was observed
entangled during thefall fishery but it escaped uninjured. 1n 1993, one harbor seal was observed entangled dead and
oneadditional seal wasrecovered by observersduring the summer fishery. The summer fishery (July-August) in Grays
Harbor has been closed sinceit waslast observedin 1993. Availablefishing timeinthefall chinook fisheriesdeclined
from 1996 through 1998.

Category 111, WA, OR lower Columbia River salmon drift gillnet fishery.

Number of permit holders. Thetotal number of permit holderswas 856 (344 from Oregon and 512 from Washington)
when the fishery was last observed in 1993. In 1995 through 1998 the number of permitswas 747, 693, 675 and 620
respectively. The number of permitsissued for this fishery by Washington has been reduced through a combination
of State and federal buy-back programs. This reduction is reflected in the overall decline in the total number of
permits.

Number of active permit holders. The number of active permitsis a subset of the total permitsissued for the fishery.
For example, in 1995, 110 vessels (of the 747 vessels holding permits) landed fish in the mainstem fishery.

Total effort: Effort in thisfishery is regulated through species related seasonal openings and gear restrictions. The
fishery was observed in 1991, 1992 and 1993 during several seasons of the year. The winter seasons (openings) for
1991 through 1993 totaled 13, 9.5, and 6 days respectively. The winter season has subsequently been reduced to
remnant levelsto protect upriver ESA listed salmon stocks. In 1995 there was no winter salmon season, in 1996 the
fishery was open for 1 day. In 1997 and 1998 the season was shifted to earlier in the year and gear restrictions were
imposed to target primarily sturgeon. The fall fishery in the mainstem was also observed 1992 and 1993 as was the
Y oung's Bay terminal fishery in 1993, however, no marine mammal mortalities were observed during these fisheries.
Thefall mainstem fishery openingsvaried from 1 day in 1995to just under 19.5 daysin 1997 and 6 daysin 1998. The
fall Youngs Bay terminal fishery fluctuated between 60 and 70 days for the 1995 through 1998 period which was
similar to the fishery during the period observed.

Geographic range: This fishery occurs in the main stem of the Columbia river from the mouth at the Pacific Ocean
upstreamto river mile 140 near the Bonneville Dam. Thelower Columbiaisfurther subdivided into smaller statistical
catch areas which can be regulated independently.

Seasons: Thisfishery issubject to season and statistical area openingswhich are designed to coincide with run timing
of harvestable salmon runs while protecting weak salmon stocks and those listed under the Endangered Species Act.
In recent years, early spring (winter) fisheries have been sharply curtailed for the protection of listed salmon species.
In 1994, for example, the spring fishery was open for only three days with approximately 1900 fish landed. 1n 1995
the spring fishery was closed and in 1996 the fishery was open for one day but fishing effort was minimal owing to
severe flooding. Only 100 fish were landed during the one day in 1996.

Gear type: Typical gear used in this fishery is a gillnet of single web construction, not exceeding 250 fathoms in
length, with a minimum stretched mesh size ranging upwards from 5 inches depending on target salmon species. The
gear iscommonly set during periods of low and high slack tides. It istheintention of the fisher to keep the net off the
bottom. Thevessdl isattached to one end of the net and driftswith the net. Theentirenetisperiodically retrieved onto
the vessel and catch isremoved. Drift times vary depending on fishing area, tidal condition, and catch
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Regulations. The fishery isalimited entry fishery with seasonal openings, area closures, and gear restrictions.

Management type: The lower Columbia River salmon drift gillnet fishery is managed jointly by the Washington
Department of Fish and Wildlife and the Oregon Department of Fish and Wildlife.

Comments: Observerswere placed onboard vesselsin thisfishery to monitor marine mammal interactionsin the early
1980s and in 1990-93. Incidental takes of harbor seal and California sealion were documented, but only during the
winter seasons (which have been reduced dramatically in recent yearsto protect ESA listed salmon) . No mortalities
were observed during the fall fisheries.

Category 111, WA, OR salmon net pens.
Number of permit holders: Therewere 12 commercial salmon net pen (“grow out” ) facilities licensed in Washington

in 1998. There are no commercial salmon net pen or aquiculture facilities currently licensed in Oregon. Non-
commercial salmon enhancement pens are not included in the list of commercial fisheries.

Number of active permit holders. Twelve salmon net pen facilities in Washington.

Total effort: The 12 licensed facilities on Washington operate year-round.

Geographic range: InWashington, net pensarefound in protected watersin the Straits (Port Angeles), northern Puget
Sound (in the San Juan Island area) as well as in Puget Sound south of Admirality Inlet. There are currently no
commercial salmon pensin Oregon.

Seasons: Salmon net pens operate year-round.

Gear type: Net pens are large net impoundments suspended below afloating dock-like structure. The floating docks
are anchored to the bottom and may also support guard (predator) net systems. Multiple pens are commonly rafted
together and the entire facility is positioned in an area with adequate tidal flow to maintain water quality.

Regulations: Specific regulations unknown.

Management type: 1n Washington, the salmon net pen fishery is managed by the Washington Department of Natural
Resources through Aquatic Lands Permits as well as the Washington Department of Fish and Wildlife.

Comments:. Salmon net pen operations have not been monitored by NMFS for marine mammal interactions, however,
incidental takes of California sealions and harbor seals have been reported.

Category 111, WA, OR, CA groundfish trawl.

Approximate number of vessels/persons: 1n 1998, approximately 332 vessels used bottom and mid-water trawl gear
to harvest Pacific coast groundfish. Thisisdown from 383 vesselsin 1995. Groundfish trawl vessels harvest avariety
of species including Pacific whiting (hake), flatfish, sablefish, lingcod, and rockfish. This commercial fishery does
not include Treaty Indian fishing for groundfish.

All observed incidental marine mammal takes have occurred in the mid-water trawl fishery for Pacific whiting. The
annual whiting allocation is divided between vessels that harvest and process catch at sea and those that harvest and
deliver catch to shore-based processing facilities. At least one NMFS-trained observer is placed on board each at-sea
processing vessal to provide comprehensivedataon total catch, including marine mammal takes. Whiting vesselsthat
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deliver to shore-based processors are issued Exempted Fishing Permits that requires the entire catch to be delivered
unsorted to processing facilities where State technicians have the opportunity to sample. In 1998, 13% of the whiting
deliverieslanded at shore-based processorswere monitored. The following isadescription of the commercia whiting
fishery.

Number of permit holders/active permit holders: A license limitation ("limited entry") program has been in effect in
the Pecific coast groundfish fishery since 1994. Non-tribal trawl vesselsthat harvest groundfish are required to possess
a limited entry permit to operate in the fishery. Any vessel with a federal limited entry trawl permit may fish for
whiting, but the number of vesselsthat do is smaller than the number of permits. 1n 1998, approximately 61 limited
entry vessels, 7 catcher/processors and 50 catcher vessels delivering to shoreside and mothership processors, made
commercial landings of whiting during the regular season. In addition, 6 unpermitted mothership processorsreceived
unsorted whiting catch.

Total effort: The whiting allocation continues to be fully utilized. From 1997 to 1999 the annual allocation was
232,000 mt/year, thisis an increase over the 1996 alocation of 212,000 mt and the 1995 allocation of 178,400 mt.
I'n 1998, motherships vessals received 50,087 mt of whiting in 17 days, catcher/processors took 70,365 mt of whiting
in 54 days and shore-based processors received 87,862 mt of whiting over a 196 day period.

Geographic range: Thefishery extendsfrom northern California(about 40°30" N. latitude) to the U.S.-Canada border.
Pacific whiting migrate from south to north during the fishing season, so effort in the south usually occursearlier than
in the north.

Seasons: From 1997 to 1999, season start dates have remained unchanged. The shore-based season in most of the
Eureka area (between 42°- 40°30' N latitude) began on April 1, thefishery south of 40°30" N latitude opened April 15,
and thefishery north of 42° N latitude started on June 15. In 1998, the primary season for the shore-based fleet closed
on October 13, 1998. The primary seasons for the mothership and catcher/processor sectors began May 15, north of
42°N. lat. In 1998, the mothership fishery closed on May 31, the catcher/processor fishery closed on August 7.

Gear type: The Pacific whiting trawl fishery is conducted with mid-water trawl gear with a minimum mesh size of
3 inches throughout the net.

Regulations/Management type: This fishery is managed through federal regulations by the Pacific Fishery
Management Council under the Groundfish Fishery Management Plan.

Comments:. Since 1991, incidental takes of Steller sealions, Pacific white-sided dolphin, Dall's porpoise, California
sealion, harbor seal, and northern elephant seal have been documented in the whiting fishery. From 1996 to 1999 ,
2 Steller sea lions, 2 northern elephant seals, 2 California sea lions, 3 Pacific white-sided dolphins, and 6 Dall's
porpoise were reported by observersin the at-sea processing fleet. Between 1996 and 1999, one incidental take of a
harbor seal was documented in the shore-based fleet.

Category |11, Hawaii gillnet fishery.

Number of activepermit holders: In 1997 therewere 129 active commercial fishers. In 1995 therewere approximately
115.

Total effort: In 1997 therewere 2,109 tripsfor atotal catch of 864,194 poundswith 792,210 pounds sold. Thisfishery

pescriptions of Hawaii State managed fisheries provided by William Devick, State of Hawaii,
Department of Land and Natural Resources, Division of Aquatic Resources, Honolulu Hawaii.
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operates in nearshore and coastal pelagic regions.

Seasons: This fishery operates year-round with the exception of Juvenile big-eyed scad less than 8.5 inches which
cannot be taken from July through October.

Gear type: Gillnets of stretched mesh greater than 2 inches and stretched mesh size greater than 2.75 inches for
stationary gillnets. Stationary nets must be inspected every 2 hours and total soak time cannot exceed four hoursin
the same location. Additional mesh restrictions are in place for taking the big-eyed scad.

Regulations. Gear and season restrictions (see above).

Management type: Managed by the State of Hawaii Division of Aquatic Resources.

Comments: Theprinciplecatchesincludereef fishesand big-eyed scad (akule) and mackerel scad (opelu). Interactions
have been documented with bottlenose dolphin and spinner dolphin.

Category 11, Hawaii swor dfish, tuna, billfish, mahi mahi, wahoo, and oceanic shark longline/set line fishery.™

Number of permit holders: There areH-1998-therewere 164 permits under a (1994) federal hoetders—A limited entry
program fer-thisfishery-tstaptace.

Number of active permit holders: 1n 1998 there were 114 activefishing vessels. For theyears 19941-1997 the average

number of active fishing vessels was 118 vessels, declining from the peak-epproximately—125-116,103-ane-165
respectively—TFhisttmberpeaked in 1991 with of 141 vessels.

Total effort: For the years 1994-1998, there were on average 1,120 (min=1,100,max=1,140) trips made, 11,700
(sd=609) days of fishing effort and 14.7 million (sd=1.97 million) hooks set. The number of hooks set has been
steadily increasing since 1994 and has peaked in 1998 with 17.4 million hooks set. Most of the effort occurred outside
the EEZ-antHthemain Hawaiian I1slands’ M EEZ with less effort in the EEZ’ s of NerthwesternHawattantstands
INWHH-erother US possessions, with the exception of Kingman Reef and Palmyra Atoll. Fleet landings for 1998

totaled 28.6 million pounds ($46.6 million), one of the highest years on record.

Geographic range: This fishery encompasses a huge geographic range extending North-South from 40° N to the
equator and East-West from Kure Atoll to as far as 135° W. Fishing for broadbills generally occurs in-the-eentrat

Pecificregion{approximately-1+060606-mi- north of-the Hawaii, (as much as 2,000 miles from Honolulu) an-tstaneds),
whereas fishing for tunas occurs around the Main Hawaiian Islands (MHI) and south of the Hawaiian Islands.

Seasons: This fishery operates year-round. Effort is generally lower in the third quarter of the year.

Gear type: For broadhills, typically a 16-48 km monofilament line having as many as 700-1,000 branch lines (9-18
m long), each one in five attached with a“lightstick” (to attract squid, which in turn attracts the broadbills) placed
about 76 cm above the hook (usually baited with squid) is set in the evening and retrieved early the next morning. For
tunas, a32 km long main line, set during the day, issuspended from buoysand 1,000-1,400 dropper lines are attached
to the main line each with a hook (usually baited with whole fish).

™ Ito, Russdll Y. and Walter A. Machado. 1999. Annual report of the Hawaii-based longline fishery for
1998. Administrative Report H-99-06, available from NMFS, Southwest Fisheries Science Center, La Jolla, CA
92038.
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around the MHI to prevent gear conflicts with smaller fishing vessels.

Management type: Federal limited access program.

Comments: This Hawaii longline fishery is active year-round and targets swordfish and tuna, other species are
typteatty-byeateh caught incidentally. A small number of Mmarine mammal interactions with bottlenose dol phin and
fase killer whale, humpback whale, Risso’'s dolphin, and bottlenose dolphin have been documented. In 1998
interaction with one humpback whale was reported (NMFS logbook data) by afisher. This may have been aresult of
the whale getting fouled in longline gear. No interactions with monk seals were have been reported. Due to
interactions with protected species, especialy turtles, this fishery has been observed since February 24, 1994 with a
coverage of less than 5%.

Category |11, Hawaii lobster trap fishery.”® 213

Note: The portion of this fishery managed by the State of Hawaii and operating in the MHI is about 1% of the size
(total pounds of lobster caught) of the federally managed fishery operating primarily in the NWHI. The description
that follows refers to the NWHI fishery unless stated otherwise.

Number of permit holders. There are 15 permit holders under a (1991) federal limited access program.

Number of active permit holders: In 1998 and 1999 there were 5 and 6 vessels that participated respectively. In the
MHI there were 5 active fishersin 1997.

Total effort: The number of trap hauls for 1999 is not available at this time. However, the majority of the effort took
place in the 4 harvest guideline areas;, Necker Bank, Gardner Pinnacles and Maro Reef, with the remaining effort
spread out over 10 unique areas. In 1998 171,000 trap hauls were made by the 5 vesselsduring 9 tripsand in 1997 a
total of 177,700 hauls were made. In the MHI 19 trips were made in 1997.

Geographic range: Lobster permits allow fishing operations in the US EEZ from 3 to 200 nmi offshore American
Samoa, Guam and Hawaii (including the NWWHt-and EEZ areas of the NWHI and MHI). However, no vessels have
operated in the EEZ’ s of American Samoa or Guam since 1983.

Seasons: This fishery operates under a seasonal harvest guideline system opening on July 1. The season ends once
the harvest guidelineismet, but no later than December 31. 1n 1998, the harvest guidelinewas divided into the 4 areas
mentioned above with total lobster catch set at (in thousands) 70, 20, 80, and 116, respectively. Areaclosure occurs
once a an ared s harvest guidelineis met. In the MHI, open season is from September through April.

Gear type: Onestring consistsof approximately 100 Fathom-plus plasticlobster traps. About 10 such stringsare pulled
and set each day. Since 1987 escape vents that allow small lobsters to escape from the trap have been mandatory.
Hoewever—snee [n 1996, the fishery has beceame “retain al”, i.e. there are no size limits or prohibitions on the
retention of berried female lobsters. The entry-way of the lobster trap must be less than 6.5 inches to prevent monk
sealsfrom getting their heads stuck in the trap. Inthe MHI, rigid trap materials must have a dimension greater than
1 inch by 2 inches, with the trap not exceeding 10 feet by six feet.

2 awamoto, K. and Samuel G. Pooley. 1999. Draft Annual report of the 1998 western pacific lobster
fishery.

Bk awamoto, K. 1999. Summary of the 1999 NWHI Lobster Fishing Season. NMFS Honolulu Laboratory.
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Regulations: Season, gear and quota restrictions (see above) for the NWHI were formulated by the Western Pecific
Regional Fi shery Management Councn sets—pehey-whreh—ts and implemented by NMFS.

- The MHI fishery ismanaged by the State of Hawaii, Division
of Aquat|c Resources with season and gear restrictions (see above).

Management type: Limited access program with bank specific quotas and closures. |n the MHI, open access.

Comments: The NWHI fishery targetsthe red spiny lobster and the common slipper lobster. The green-spirytobster
and ridgeback slipper lobster areisalso taken. Protected species of concerninclude monk seals (mentioned above) and
turtles. However,sinee1995 There have been no drreet interactions W|th these specms nce 1995 but they have been
seen in theV|C|n|ty of theflshmg gear is-fishery : >

Category 111, Hawaii inshore handline fishery.

In 1997 atotal 750 fishers made 8,526 fishing tripsin the main Hawaiian I slands and caught 531,449 pounds and sold
475,562 pounds for an ex-vessel landing value of $1,010,758. This fishery occurs in nearshore and coastal pelagic
regions. The principal catches include reef fishes and big-eyed scad (akule) and mackerel scad (opelu). In 1995
approximately 650 fishers were active. Interactions have been documented for bottlenose dolphin.

Category 111, Hawaii deep sea bottomfish handline and jig fishery.

Note: There are two commercia bottomfish fisheries in Hawaii: a distant water Northwestern Hawaiian Islands
(NWHI) limited entry fishery under federal jurisdiction and the main Hawaiian Islands bottomfish fishery primarily
under the State of Hawaii jurisdiction.

Number of permit holders: NYY m 5 tThe main Hawaiian
Islands fishery is open access with close to 2 000 bottomflsh v%sels reglstered with the State of Hawaii, whereas the
NWHI is restricted to a maximum of 17 vessels.

Number of active permit holders. In 1997 inthe MHI atotal of 750 fishers were active. The NWHI are divided into
the Mau Zone (closer to MHI) and the Hoomalu Zone. The Hoomalu Zone is alimited entry zone with 6 vessels
participating in 1998, 7 vessels fished the Mau Zone in the same year. Restrictions on new entry into the Mau Zone

were implemented in 1998,

Total effort: In 19978 in the MHI apprOX| mately 8,500 trips were made with atotal catch of 424,000 OOO poundsand—se’rd

banks and pinnacles. In the NWHI 346,666 332,000 pound< ($894, ) were caught in 19978, atittte below average
since 1990.

Seasons: Y ear round.

Gear type: Thisfishery isahook-and-line fishery that takes place in deep water. Inthe NWHI fishery, vesselsare 30
ft or greater and conduct trips of about 10 days. Inthe MHI the vessels are smaller than 30 ft and trips last from 1 to
3 days.

Regulations: In the MHI, the sale of snappers (opakapaka, onaga and uku) and jacks less than one pound are_is
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prohibited. In June of 1998, Hawaii Division of Aquatic Resources (HDAR) closed 19 areas to bottomfishing and
regulations pertaining to seven species (onaga, opakapaka, ehu, kalekale, gindai, hapuupuu and lehi) were enacted.

Management type: The MHI ismanaged by the HDAR with catch, gear and arearestrictions (see above) but no permit
limits. The NWHI isalimited access federal program.

Comments: The deep-slope bottomfish fishery in Hawaii concentrates on species of eteline snappers, carangids, and
asingle species of grouper conentrated at depths of 30-150 fathoms. Thesefish have been fished on asubsistence basis
since ancient times and commercially for at least 90 years. NMFSis considering the possibility of re-categorizing the
NWHI bottomfishfishery from Category 111 to Category |1 dueto concernsfor potential i nteracti ons between bottomfish

1990-1993, and none reported. On 12 of the 26 trips, bottlenose dol phins have been observed steeling fish from the
lines, but not hookings or entanglements occurred. Effort in this fishery increases significantly around the Christmas
season because a target species, a true snapper, is typically sought for cultural festivities.™ No datais collected for
recreational or subsistence fishermen, but their MHI catch is estimated to be about equal to the MHI commercial catch
trthe-vHH.

Category 111, Hawaii tuna handlineand jig fishery.

In 1997 atotal of 543 fishers made 6,627 tripsin the MHI and caught 2,014,656 pounds and sold 1,958,759 pounds
for an ex-vessel value of $3,788,391. This fishery occurs around offshore fish aggregating devices and mid-ocean
seamountsand pinnacles. The principal catchesare small to medium sized bigeye, yellowfin and albacoretuna. There
are several types of handline methods in the Hawaiian fisheries. Baited lines with chum are used in day fishing
operations (palu-ahi), another version uses squid as bait during night operations (ika-shibi), and an operation called
“danglers’ uses multiple lines with artificial lures suspended or dangled over the water. Interactions have been
documented for rough-toothed dolphin, bottlenose dolphin, and Hawaiian monk seal.
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Table 1. The number of animalsinjured (1) and killed (K) reported to the Marine Mammal Authorization
Program (MMAP) compared with datareported from the NMFS Observer Program for two Califor nia gillnet
fisheriesfor the years 1996-1998.

Category I, CA/OR thresher shark/swordfish drift gillnet fishery

1996 1997 1998
MMAP NMFS MMAP NMFS MMAP NMFS
Species | K | K | K | K | K | K
Minke whale 0 1 0 1 0 0 0 0 0 0 0 0
Sperm whale 1 0 1 0 0 0 0 0 0 1 0 1
Gray Whale 0 0 0 0 0 0 0 0 0 1 0 1
Pacific white-sided dolphin 2 2 0 3 1 3 0 3 0 0 0 0
Common dolphin 19 6 0 28 1 20 1 24 1 6 0 9
Northern right-whale dolphin 0 1 0 5 0 4 0 5 0 0 0 0
Dall's porpoise 0 1 0 2 0 0 0 4 0 0 0 0
Unidentified Small cetacean 0 4 0 0 0 0 0 0 0 0 0 0
Californiasealion 0 6 0 4 4 15 2 37 0o 19 0 23
Steller sealion 0 0 0 0 0 0 0 0 0 1 0 0
Northern elephantseal 0 5 0 5 0 6 1 8 0 0 0 4
Total Occurrences Reported 22 26 1 48 6 48 4 81 1 28 0 38

Category I, CA large mesh (>3.5in) set gillnet fisheries (angel shark/halibut and other species)

1996 1997 1998

MMAP NMFS MMAP NMFS MMAP NMFS

Species | K | K | K | K | K | K
Common dolphin 0 1 0 3 0 2

© © ©

e e e

Californiasealion 0 10 o 0 4 o 0 2 o

Q Q Q

O O O

Harborseal 0 2 B 0 0 B 0 0 B

z z z
Total Occurrences Reported 0 13 o 7 0o 4
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Table 2. Strandingsreported to the NMFS Marine Mammal Stranding Network 1996-1998.

1996 1997 1998

Species CA OR/WA CA OR/WA CA OR/WA
n | %HR® | n |% HR# | n |%HR(#) n |% HR# | n |%HR(#) n |%HR(#)
Harbor Porpoise | 18 16.7(3)| 0 0()| 26 0| 3 0| 37 1084] 25 0(0)
Dall'sPorpoise | 2 0| s 0()| 4 0(0)| 10 0| 2 0| 2 0(0)
Pac. White-sided Dolphin | 1 0| o 0| 5  200w] o 0| 5 0| 1 0(0)
Risso'sDolphin | 1 0| o 0| 2 0| o 0| 3 0| o 0(0)
Bottlenose Dolphin | 3 0| o 0| 3 0| o 0()| 4 0| o 0(0)
Common Dolphin | 30 0| o 0()| 15 6.7(0)] o 0()| 35 29| o 0(0)
Striped Dolphin | 0 o) o 0| 1 0| 1 0| 2 0| o 0(0)
N. Right Whale Dolphin | 0 0| o 0| o 0| o 0| 1 0| o 0(0)
Rough-toothed Dolphin | 0 0| o 0| o 0| o 0| 1 0| o 0(0)
Killer Whale | 1 0| o o) 1 0| o 0| o 0| 1 0(0)
Short-finned Pilot Whale | 0 0| 1 0| o 0| o 0| o 0| o 0(0)
Stejneger’s Besked Whale | 0 0| 1 0| o 0| o 0| o 0| o 0(0)
Cuvier'sBeaked Whale | 1 0| o 0| 2 0| o 0| 2 0| 1 0(0)
Peruvian Besked Whale | 0 o) o 0| o 0| o o) 1 1001)| o 0(0)
Unident. Besked Whale | 1 0| o 0| o 0| o 0| o 0| o 0(0)
Pygmy Sperm Whale | 2 0| 1 0| o 0| o 0| 6 0| o 0(0)
SpermWhale | 0 o) o o) 1 0| o 0| o 0| o 0(0)
GrayWhale | 13 385(5)| 4 0| 10 6000 3 0| 3 100(3)| 4 0(0)
MinkeWhde | 1 0| o 0| o 0| o 0| 1 0| 1 0(0)
BlueWhae | 1 0| o 0| o 0| o 0| o 0| o 0(0)
FinWhae | 1 100(0)] o o) 1 1001)| 1 0| 1 0| o 0(0)
Humpback Whale | 1 0| o 0| 3  333w] o 0| 2 0| 2 0(0)
Unidentified Cetacean | 2 0| o 0| 3 0| o 0| o 0| o 0(0)
Unidentified Porpoise | 0 0| 2 0| o 0| o 0| o 0| o 0(0)
Unidentified Dolphin | 8 0| o 0()| 16 0| 1 0(0)| 12 0| 5 0(0)
Unidentified Whale | 1 0| 1 0| 7 143w 1 1000]| 2 0| o 0(0)
Unident. Balaenopterid | 1 0| o 0| 1 1001)| o 0| o 0| 1 0(0)
Northern Fur Seal | 12 0] o 0(0)| 50 o) 1 0] 21 o] 1 0(0)
Guadalupe Fur Seal | 2 0| o 0| 2 o) o 0| 3 0| o 0(0)
Steller (Nthn) SeaLion | 10 0| 2 o) 7 o0 3 333w 10 20002 7 0(0)
CdifoniaSealion | 724 146(108)| 30 233(7)|1262 106(139)| 10 300(3) [2576 773199 75 12.009)
Unidentified SeaLion | 0 0|23 476 0 o) o 0| o 0| o 0(0)
Harbor Seal | 302 4.30(13)]109 19.3(21)| 207  57(17)|127 94(12)| 313 672|121 58(7)
Northern Elephant Seel | 240  2.08(5)| 2 s0() ]| 241 04| 0 0(0)| 409  15@)| 24 0(0)
Unidentified Seal | 0 0(0)| 21 0| o o) o 0| o 0| 5 0(0)
Unidentified Pinniped | 159 0| 1 0(0) | 202 00)[113  0(0) ] 236 0(0)| 88 0(0)
Totalsfor Cetaceans | 89 10.1(9)[ 18 0101 1191220 50120 619 43 0(0)
Totalsfor Pinnipeds 1449 8.63(125)] 188 16.0 (30) [ 2061 152|254 6.3(16) | 3568 228|321 5.0(16)
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Table 3. Characteristics of Category | Gillnet Fisheriesin California.

Fishery Species Mesh Size Water Depth Set Duration Deployment Miscellaneous
Category | Swordfish/ 14" - 22" Rangesfrom 50fmsto | Typically 8-15 hrs. Drift Net Nets 300-1000 fms;
2500fms Only 1000fms common; Other species
CA/OR Thres.her Shark caught: opah, louvar, tuna, thresher,
Shark/Swor dfish blue shark, mako shark.
drift gillnet fishery
Category | Halibut/angel shark 8.5" <40fms 24hrs Set Net
CA angel shark/ - _ .
halibut and other Barracuda 35 - <12hrs Drift Net April - July
specieslargemesh 1 4 Shark 7.0" -9.0" <50fms - - Fished similar to halibut. Few boats
(>3.5in) set gillnet target leopard shark.
fisheries
Perch/Croaker 35" -4.0" <15-20fms <24hrs Set Net Few boatstarget these species.
Rockfish 45" - 75" >50fms 12-18hrs Set Net Net lengths 250 - 1000 fms. Soupfin
shark isamajor incidental catch in
rockfish fisheries.
Soupfin Shark 6.0" -85" >30fms 24hrs Set Net Few boatstarget soupfin shark.
White Sea bass/ Usually 6.5 Usually 10 - 50 fms 8-24hrs. Mostly Drift Net White sea bass predominant tar get
Yellowtail 6.0" -7.0" or Shallow 3-4fms species. Nets 200 - 1000 fms.
Miscellaneous Shar k 6.0" - 14" <40fms 8-24hrs Drift, some Set Net Speciesinclude thresher and swell

sharks.

Additional Notes:
1. In southern California, gillnets are generally prohibited within three miles of shore.

2. In central California, there are 30 or 40 fathom closures depending on area.

3. In northern California, set gillnets are not allowed.
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Figure 1. Observed set locations of the drift-net fishery during Figure 2. Observed set locations of the drift-net fishery during
1994. 1995
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Appendix 2. Cetacean Survey Effort

This appendix presents a summary of survey effort from which cetacean sighting locations were taken and plotted in stock assessment

reports.
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Figure 1. Transect lines completed during a 1991 Figure 2. Transect lines completed during a 1992

aeria survey of Californiawaters. (Forney et al. 1995) aeria survey of Californiawaters (Forney et a. 1995).
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Gerrodette 1994)
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Figure 8. Transect lines completed during 1993 aerial surveys of
the main Hawalian idands (Mobley et a. 1999).
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Figure9. Transect linescompleted during 1995 aerial surveys
of the main Hawaiian Islands (Mobley et a. 1999).
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Figure 10. Transect lines completed during 1998 aerid
surveys of the main Hawaiian Islands (Mobley et a. 1999).
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APPENDI X 3 (revised 01/03/00)

SUMMARY OF 2000 PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS
(FOR STOCKSUNDER NMFS JURISDICTION)

Total Annual
NMFS Annual Fish. Strategic
Species Stock Area Region | Center Nmin Rmax Fr PBR Mortality | Mortality Status
+ Serious | + Serious
Injury Injury
Cdiforniasea u.s. PAC SWC | #4339 | 0.12 1.0 6,680 974 945 N
lion 109,854 6,591 1,352 1,208
Harbor Seal Cdifornia PAC swcC 27,962 0.12 1.0 1,678 243 234 N
239 n/a
Harbor Seal Oregon/ PAC AKC 24733 0.12 1.0 1484 49 +7 N
Washington 24,705 1,482 218 216
Coast
Harbor Seal Inland PAC AKC 16;104 0.12 1.0 966 4% 36 N
Washington 15174 910 243 238
Northern Cdifornia PAC swcC 51,625 | 0.083 1.0 2,142 45 45 N
Elephant Seal breeding 233 233
Guadalupe Fur Mexico to PAC swcC 3,028 0.137 0.5 104 0.0 0.0 Y
Seal Cdifornia
Northern Fur San Miguel PAC AKC 6720 0.086 1.0 216 0.0 0.0 N
Seal Idand 2,336 100
Monk seal Hawaii PAC swcC +423 0.07 0.1 5.0 n/a n/a Y
1,436
Harbor porpoise Central PAC swcC 4,172 0.04 0.50 42 24 24 N
California 63 63 V7]
Harbor porpoise Northern PAC SWC 7640 0.04 65 76 60 60 N
Cdifornia 8,061 10 81 >0.2 >0.2
Harbor porpoise Oregon/ PAC AKC 32,769 0.04 0.5 328 12 12 N
Washington
Coast
Harbor porpoise Inland PAC AKC 2,545 0.04 0.4 20 15 15 N
Washington
Dall’s Porpoise Cdifornial PAC swcC 34:393 0.04 048 336 22 22 N
Oregon/ 81,866 0.45 737 12 12
Washington
Pacific White- Cdifornia/ PAC swcC 82,939 0.04 048 796 220 220 N
sided Dolphin Oregon/ 17,475 0.45 157 >6.8 >6.8
Washington

The Endangered Species Act takes precedence in the management of this species and, under the Act,
allowable take is zero.
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SUMMARY OF 2000 PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS
(FOR STOCKSUNDER NMFS JURISDICTION)

Total Annual
NMFS Annual Fish. Strategic
Species Stock Area Region | Center Nmin Rmax Fr PBR Mortality | Mortality Status
+ Serious | + Serious
Injury Injury
Risso’s Dolphin California/ PAC swc 22388 0.04 85 224 37 37 N
Oregon/ 13,079 04 105 15} 15}
Washington
Bottlenose Cdlifornia PAC swc 134 0.04 05 +3 0 0 N
Dolphin coastal 154 15
Bottlenose California/ PAC Sswc 1904 0.04 o4 15 44 44 N
Dolphin Oregon/ 850 05 85 0 0
Washington
Offshore
Striped Dolphin California/ PAC Sswc 19248 0.04 o4 154 2 2 N
Oregon/ 17,995 05 180 0 0
Washington
Common California/ PAC SWC | 369747 | 0.04 05 3,697 272 272 N
dolphin, Oregon/ 318,795 3,188 79 79
short-beaked Washington
Common Cdifornia PAC swcC 5504 0.04 048 53 14 14 N
dolphin, 27,739 0.45 250
long-beaked
Northern right Californial PAC SWC 15,680 0.04 65 153 47 47 N
whale dolphin Oregon/ 10,060 0.48 97 15 15
Washington
Killer whale Eastern North PAC AKC 336 0.04 0.45 38 28 28 N
Pecific 376 34 2.6 24
Transient
Killer whale Eastern North PAC swc 209 0.04 05 21 0 0 N
Pacific Offshore
Killer whale Eastern North PAC AKC 89 0.04 05 a9 0 0 N
Pacific Southern 84 0.8
Resident
Short-finned California/ PAC Sswc 717 0.04 948 &9 13 13 ¥
pilot whale Oregon/ 04 57 3.0 3.0 N
Washington
Baird's Beaked California/ PAC swc 252 0.04 o4 33 2 2 N
Whale Oregon/ 313 05 20 0 0
Washington
Mesoplodont California/ PAC Swc 2840 0.04 945 26 =52 9233 N
Beaked Whales Oregon/ 2,734 05 27 0 0
Washington
Cuvier's Beaked California/ PAC swc 6678 0.04 05 6% 28 28 N
Whale Oregon/ 4,309 43 0 0
Washington
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SUMMARY OF 2000 PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS
(FOR STOCKSUNDER NMFS JURISDICTION)

Total Annual
NMFS Annual Fish. Strategic
Species Stock Area Region | Center Nmin Rmax Fr PBR Mortality | Mortality Status
+ Serious | + Serious
Injury Injury
Pygmy Sperm California/ PAC swc 2659 0.04 945 19 28 28 N
Whale Oregon/ 2,837 05 28 0 0
Washington
Bwarf-Sperm Califernief PAE SHE A 0:64 85 A A A N
Whate Sregont
Washagten
Sperm whale California/ PAC Sswc 992 0.04 0.1 20 38 38 Y
Oregor/ 9% 25 25
Washington
Humpback whale California/ PAC Sswc 563 0.04 0.1 85 18 12 Y
Oregor/ 861 N 14
Washington
Bluewhae Califerntef PAC Sswc 14463 0.04 0.1 +5 o2 0 Y
OSregert 1,716 17 0.0
Washingten
Easten Noith
Pecific
Finwhale California/ PAC Sswc R id 0.04 0.1 +5 <t 0 Y
Oregon/ 1,044 21 04
Washington
Bryde'swhale California/ PAC Sswc 11,163 0.04 05 o2 0 0 N
Oregon/ na
Washington
Sei whale Cdifornial PAC swcC n/a 0.04 0.1 n/a 0 0 Y
Oregon/
Washington
Minke whale California/ PAC SwcC 440 0.04 0.45 4.0 36 36 N
Oregon/ 0 0
Washington
Rough-Toothed Hawaii PAC SWC fAfa 0.04 0.5 fAfa n/a n/a N
Dolphin 76 0.8
Risso’s Dolphin Hawaii PAC SWC n/a 0.04 0.5 n/a n/a n/a N
Bottlenose Hawaii PAC SwWC fAfa 0.04 0.5 ffa n/a n/a N
Dolphin 479 4.8
Pantropical Hawaii PAC SWC fAfa 0.04 0.5 fAfa n/a n/a N
spotted dolphin 2,040 20
Spinner dolphin Hawaii PAC SWC 6+ 0.04 0.5 68 n/a n/a N
2,355 24
Striped dolphin Hawaii PAC SWC fAfa 0.04 0.5 fAfa n/a n/a N
52 0.5
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SUMMARY OF 2000 PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS
(FOR STOCKSUNDER NMFS JURISDICTION)

Total Annual
NMFS Annual Fish. Strategic
Species Stock Area Region | Center Nmin Rmax Fr PBR Mortality | Mortality Status
+ Serious | + Serious
Injury Injury
Melon-headed Hawaii PAC SWC fAfa 0.04 0.5 fAfa n/a n/a N
whale 81 0.8
Pygmy killer Hawaii PAC SWC n/a 0.04 0.5 n/a n/a n/a N
whale
Falsekiller Hawaii PAC SwWC ffa 0.04 0.5 ffa fAra fAra N
whale 83 08 90 90 |
Killer whale Hawaii PAC SWC n/a 0.04 0.5 n/a n/a n/a N
Pilot whale, Hawaii PAC SwWC Afa 0.04 0.5 Afa n/a n/a N
short-finned 1313 13
Blainville's Hawaii PAC SWC fAfa 0.04 0.5 fAfa n/a n/a N
beaked whale 43 04
Cuvier's beaked Hawaii PAC SWC fAfa 0.04 0.5 fAfa n/a n/a N
whale 29 0.3
Pygmy sperm Hawaii PAC SWC n/a 0.04 0.5 n/a n/a n/a N
whale
Dwarf sperm Hawaii PAC SWC n/a 0.04 0.5 n/a n/a n/a N
whale
Sperm whale Hawaii PAC SWC fAfa 0.04 0.1 fAfa n/a n/a Y
43 04
Blue whale Hawaii PAC SWC n/a 0.04 0.1 n/a n/a n/a Y
Fin whale Hawaii PAC SWC n/a 0.04 0.1 n/a n/a n/a Y
Bryde' swhale Hawaii PAC SWC n/a 0.04 0.5 n/a n/a n/a N

n/aindicates that data are not available.

298



APPENDI X 4 (revised 01/03/00)

CHRONOLOGY OF U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS, 1995-2000.
Key: X = Revised with new information; R = Reprinted without revision, N = New stock, E = Eliminated stock,
Shading indicates that a stock was not defined for that year.

U.S. PACIFIC MARINE MAMMAL STOCK " 1995 " 1996 " 1998 " 1999 " 2000

PINNIPEDS

CALIFORNIA SEA LION (Zalophus californianus californianus): X X X
U.S. Stock

HARBOR SEAL (Phoca vitulina richardsi): X X X
Cdlifornia Stock

HARBOR SEAL (Phoca vitulina richardsi): X X X X
Oregon & Washington Coastal Waters Stock

HARBOR SEAL (Phoca vitulina richardsi): X X X X
Washington Inland Waters Stock

NORTHERN ELEPHANT SEAL (Mirounga angustirostris): X X X
California Breeding Stock

GUADALUPE FUR SEAL (Arctocephalus townsendi) X R X

NORTHERN FUR SEAL (Callorhinus ursinus): X X X X

San Miguel I1sland Stock

HAWAIIAN MONK SEAL X X X X
(Monachus schauinslandi)

CETACEANS-U. S WEST COAST

HARBOR PORPOI SE (Phocoena phocoena): X X X X
Central California Stock

HARBOR PORPOI SE (Phocoena phocoena): X X X X
Northern California Stock

HARBOR PORPOI SE (Phocoena phocoena): X X X X X
Oregon/Washington Coast Stock

HARBOR PORPOI SE (Phocoena phocoena): X X X X X
Inland Washington Stock

DALL'S PORPOISE (Phocoenoides dalli): X X X

California/Oregon/Washington Stock

PACIFIC WHITE-SIDED DOLPHIN (Lagenorhynchus obliquidens): X X X
California/ Oregon/Washington, Northern and Southern Stocks

RISSO'S DOLPHIN (Grampus griseus): X X X
California/Oregon/Washington Stock

BOTTLENOSE DOLPHIN (Tursiops truncatus): X X X
California Coastal Stock

BOTTLENOSE DOLPHIN (Tursiops truncatus): X X X
California/Oregon/Washington Offshore Stock

STRIPED DOLPHIN (Stenella coeruleoal ba): X X X
California/Oregon/Washington Stock
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U.S. PACIFIC MARINE MAMMAL STOCK 1995 1996 1998 1999 2000

SHORT-BEAKED COMMON DOLPHIN (Delphinus delphis): X X X
California/Oregon/Washington Stock

LONG-BEAKED COMMON DOLPHIN (Delphinus capensis): X X X
Cdlifornia Stock

NORTHERN RIGHT WHALE DOLPHIN (Lissodelphis borealis): X X X
California/Oregon/Washington Stock

KILLER WHALE (Orcinus orca): X X E E
California/Oregon/Washington Pacific Coast Stock

KILLER WHALE (Orcinus orca): X X X X
Eastern North Pacific Southern Resident Stock

KILLER WHALE (Orcinus orca): (INCLUDED IN ALASKA X X
Eastern North Pacific Transient Stock REPORTS)

KILLER WHALE (Orcinus orca): N X

Eastern North Pacific Offshore Stock

SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus): X X X X
California/Oregon/Washington Stock

BAIRD'S BEAKED WHALE (Berardius bairdii): X X X
California/Oregon/Washington Stock

MESOPLODONT BEAKED WHALES (Mesoplodon spp.): X X X X
California/Oregon/Washington Stocks

CUVIER'S BEAKED WHALE (Ziphius cavirostris): X X X
California/Oregon/Washington Stock

PYGMY SPERM WHALE (Kogia breviceps): X X X
California/Oregon/Washington Stock

DWARF SPERM WHALE (Kogia simus): X X E
California/Oregon/Washington Stock

SPERM WHALE (Physeter macrocephalus): X X X X
California/Oregon/Washington Stock

HUMPBACK WHALE (Megaptera novaeangliae): X X X X
California/Oregon/Washington - Mexico Stock

BLUE WHALE (Balaenoptera musculus): X X X
Eastern North Pacific Stock (previously called California/Oregon/
Washington stock prior to 2000 report)

FIN WHALE (Balaenoptera physalus): X X X
California/Oregon/Washington Stock

BRYDE'S WHALE (Balaenoptera edeni): X X X
Eastern Tropical Pacific Stock

SElI WHALE (Balaenoptera borealis): X X X
Eastern North Pacific Stock
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U.S. PACIFIC MARINE MAMMAL STOCK " 1995 " 1996 " 1998 " 1999 " 2000

MINKE WHALE (Balaenoptera acutorostrata): X X X X
California/Oregon/Washington Stock

CETACEANS- HAWAII

ROUGH-TOOTHED DOLPHIN (Steno bredanensis): X R X
Hawaiian Stock

RISSO'S DOLPHIN (Grampus griseus): X R X
Hawaiian Stock

BOTTLENOSE DOLPHIN (Tursiops truncatus): X R X
Hawaiian Stock

PANTROPICAL SPOTTED DOLPHIN (Stenella attenuata): X R X
Hawaiian Stock

SPINNER DOLPHIN (Stenella longirostris): X R X
Hawaiian Stock

STRIPED DOLPHIN (Stenella coeruleoal ba): X R X
Hawaiian Stock

MELON-HEADED WHALE (Peponocephala electra): X R X
Hawaiian Stock

PYGMY KILLER WHALE (Feresa attenuata): X R X
Hawaiian Stock

FALSE KILLER WHALE (Pseudorca crassidens): X R X
Hawaiian Stock

KILLER WHALE (Orcinus orca): X R X
Hawaiian Stock

SHORT-FINNED PILOT WHALE (Gl obicephala macrorhynchus): X R X
Hawaiian Stock

BLAINVILLE'S BEAKED WHALE (Mesoplodon densirostris): X R X
Hawaiian Stock

CUVIER'S BEAKED WHALE (Ziphius cavirostris): X R X
Hawaiian Stock

PYGMY SPERM WHALE (Kogia breviceps): X R X
Hawaiian Stock

DWARF SPERM WHALE (Kogia simus): X R X
Hawaiian Stock

SPERM WHALE (Physeter macrocephalus): X R X
Hawaiian Stock

BLUE WHALE (Balaenoptera musculus): X R X
Hawaiian Stock
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U.S. PACIFIC MARINE MAMMAL STOCK 1995 1996 1998t " 1999 " 2000 |

FIN WHALE (Balaenoptera physalus): X R X
Hawaiian Stock

BRYDE'S WHALE (Balaenoptera edeni): X R X
Hawaiian Stock
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