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PREFACE

Under the 1994 amendments to the Marine Mammal Protection Act (MMPA), the National Marine Fisheries
Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) are required to publish Stock Assessment Reports
for all stocks of marine mammals within U.S. waters, to review new information every year for strategic stocks and
every threeyearsfor non-strategic stocks, and to update the stock assessment reportswhen significant new information
becomes available. Thisreport presents revised stock assessmentsfor 13 Pacific marine mammal stocks under NMFS
jurisdiction. Information onthe remaining 44 Pacific region stocksisreprinted without revision and also appearsinthe
2001 reports (Carretta et al. 2001). In the 2002 stock assessments, there are now four stocks of harbor porpoise
(Phocoenaphocoena) occurringin Californiawaters, where previously there had beentwo. Thesenew stock boundaries
reflect recent genetic analyses on the small-scale population structure of harbor porpoise in the eastern North Pacific
(Chiverset al. 2002). Stock Assessmentsfor Alaskan marine mammalsare published by the National Marine Mammal
Laboratory (NMML) in aseparate report. The stock assessment for Eastern North Pacific transient killer whales now
appearsin the Alaska region report.

The 13 revised stock assessments in this report include stocks studied by the Southwest Fisheries Science
Center (SWFSC, LaJolla, Californiaand Honolulu, Hawaii laboratories) and the National Marine Mammal Laboratory
(NMML, Seattle, Washington). Staff of the National Marine Mammal Laboratory prepared the report on the Eastern
North Pacific Southern Resident killer whal e, Washington I nland Waters harbor seal, Oregon/Washington coast harbor
seal, Washington Inland waters harbor porpoise, and Oregon/Washington coast harbor porpoise. Honolulu laboratory
staff prepared the report on the Hawaiian monk seal. SWFSC, La Jolla Laboratory staff prepared stock assessments
for 4 harbor porpoisestocks(MorroBay, Monterey Bay, San Francisco-Russian River, and northern California/southern
Oregon), northern elephant seal (California breeding stock), eastern North Pacific humpback whale, and Hawaii false
killer whale .

New abundanceestimatesareavailablefor 12 stocks: northern elephant seal, Hawaiian monk seal, Washington
Inland waters harbor seal, Oregon/Washington coast harbor seal, eastern North Pacific southern resident killer whale,
eastern North Pacific humpback whale, Washington Inland waters and Oregon/Washington coast harbor porpoise,
northern California/southern Oregon harbor porpoise, San Francisco-Russian River harbor porpoise, Monterey Bay
harbor porpoise, and Morro Bay harbor porpoise. New information on changes in the Hawaiian longline fishery is
presented in the Hawaii false killer whale report.

Earlier versions of these stock assessment reports were reviewed by members of the Pacific and Alaska
Scientific Review Groups; 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
becomesavailableand aschangesto marinemammal stocksand fisheriesoccur. Theauthorssolicit 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 Californiasealion Zalophus californianusincludes
three subspecies. Z. c. wollebaeki (on the Galapagos |lands), Z.
C. japonicus (in Japan, but now thought to be extinct), and Z. c.
californianus (found from southern Mexico to southwestern
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Canada; herein referred to as the California sea lion). The OREGON

breeding areas of the Californiasealion are onisandslocated in ] UNITED STATES
southern California, western Bgja California, and the Gulf of 1

Cdifornia(Figure1). Thesethree geographic regionsare used to CALIFORNIA

separate this subspecies into three stocks: (1) the United States
stock begins at the U.S./Mexico border and extends northward
into Canada; (2) the Western Baja California stock extends from
the U.S./Mexico border to the southern tip of the Bgja California
Peninsula; and (3) the Gulf of Californiastock whichincludesthe
Gulf of California from the southern tip of the Baja Caifornia
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peninsula and across to the mainland and extends to southern ) T A K HERICO
Mexico (Lowry et a. 1992). Some movement has been &1
documented between these geographi c stocks, but rookeriesinthe GONF OF
United States are widely separated from the major rookeriesof | . gfé‘éﬁ{f | CALIEQINIASTOCK
western Baja California, Mexico. Males from western Baja 1 .
Cdlifornia rookeries may spend most of the year in the United
States. Genetic differences have been found between the U.S. ' ' j ' j

w130 w125’ w120 wits' w110’ w105' W100'

stock and the Gulf of California stock (Maldonado et al. 1995).
There are no international agreements for joint management of
Cdlifornia sealions between the U.S., Mexico, and Canada.

Figure 1. Geographic range of California sea
lions showing stock boundaries and locations of

POPULATION SIZE major rookeries.

The entire popul ation cannot be counted because all age
and sex classes are never ashore at the sametime. Inlieu of counting al sealions, pupsare counted during the breeding
season (because thisisthe only age classthat is ashore in its entirety), and the number of birthsis estimated from the
pup count. The size of the population is then estimated from the number of births and the proportion of pupsin the
population.

Censuses are conducted in July after al pups have been born. To estimate the number of pups born, the pup
count in 1999 (42,388) was adjusted for an estimated 15% pre-census mortality (Boveng 1988; Lowry et al. 1992),
giving an estimated 48,746 live births in the population. The fraction of newborn pups in the population (22.8% to
23.9%) was estimated from alife table derived for the northern fur seal (Callorhinus ursinus) (Boveng 1988, Lowry
et al. 1992) which was modified to account for the growth rate of this Californiasealion population (5.0%t0 6.2% yr™,
respectively, see below). Multiplying the number of pups born by the inverse of these fractions (4.39 to 4.19) results
in population estimates ranging from 214,000 to 204,000 (respectively).

Minimum Population Estimate

The minimum population size was determined from counts of all age and sex classes that were ashore at all
the major rookeries and haulout sites during the 1999 breeding season. The minimum population size of the U.S. stock
is 109,854 (NMFS unpubl. data). It includes all California sealions counted during the July 1999 census at the four
rookeries in southern Californiaand at the haulout sites|ocated between Point Conception and the Oregon/California
border. An additional unknown number of California sea lions are at sea or hauled out at locations that were not
censused.



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

reports, unpublished NMFS data, and Lowry 1999 (the CALIFORNIA SEA LION PUPS
literature up to 1992 is listed in Lowry et a. 1992). United States

Pup countsfrom 1975 through 1999 were examined for 45

four rookeries in southern California and for haulouts 0 1 . T

in central and northern California.  Log-linear ﬁ |

interpolation between adjacent counts was used to O 35 s COUNTSAND ESTIMATES

estimate counts for rookeries when they were not =3

censused inagiven year: (1) 1980 at SantaBarbarals.; E §3O |

(2) 1978-1980 at San Clemente Is.; (3) 1978, 1979, 8 325 |

1988, and 1989 at San Nicolas|s. The mean was used OF

when more than one count was available for a given Q. 201

rookery. Also, an index was used for San Miguel T

| sland because someyearslacked datafor certain areas. 1

Three major declines in the number of pups counted 10
occurred during El Nifio eventsin 1983, 1992-93, and 1975 1980 1985 1990 1995 2000
1998 (Figure 2). A regression of the natural logarithm YEAR

of the pup counts against year indicatesthat thecounts  Figure 2. U.S pup count index for California sea lions
of pups increased at an annual rate of 5.0% between  (1975-99).
1975 and 1999. The counts of pups between the 1976,
1983, and 1992 El Nifio events increased at 8.8%
annually (from 1976 to 1982) and at 10.2% annually (from 1983 to 1991). Since 1983, the counts of pups has
increased at 6.2% annually.

The 1975-99 time series of pup counts shows the effect of three El Nifio events on the sea lion popul ation.
Pup production decreased by 35 percent in 1983, 27 percent in1992, and 64 percent in 1998. After the 1992-93 and
1997-98 El Nifios, pup production rebounded by 52 percent and 185 percent, respectively, but there was no rebound
after the 1983-84 El Nifio (Figure 2). Unlike the 1992-93 and 1997-98 El Nifios, the 1983-84 El Nifio affected adult
female survivorship (Delong et al 1991) which prevented the rebound in pup production after the event was over
because there were fewer adult females available in the population to produce a pup (it took five years for pup
production to return to the 1982 level). Other characteristics of El Nifios are higher pup and juvenile mortality rates
(DeLong et a 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, ismanifested in lower net productivity ratesfor 1997 and 1999 (relative to 1997; Figure 2) because fewer
femal esreached reproductive age (femalesreach reproductive age at 3to 5years). Therefore, the effectsof the 1992-93
and 1997-98 El Nifios will result in lower net productivity rates for several years due to a drop in adult femae
recruitment. The drop in net production shows the long-term effect of El Nifios and does not signal that the population
has reached carrying capacity. The severity, timing, length, and frequency of future El Nifios will govern the growth
rate of the sealion population in the future.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Therate of net production is greater than the observed growth rate because human related mortaitiestake a
fraction of the net production. Net productivity was, therefore, calculated for 1980-1999 as the realized rate of
population growth (increase in pup counts from year | to year 1+1, divided by pup count in year 1) plus human related
mortalities (fishery and non-fishery mortalitiesin year | divided by population sizeinyear I). For Californiasealions,
thetotal mortalitiesestimated from NMFS, CaliforniaDept. of Fishand Game, ColumbiaRiver Areaobserver programs,
and reports from stranding programs and 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, 1,901, 3,520, 2,039, 946, 827, 1,107, 1,502, 1,435, 1,348 for 1980 to 1998,
respectively (Miller et al. 1983; Hanan et al. 1988; Hanan and Diamond 1989; Brown and Jeffries 1993; Barlow et al.
1994, Julian 1997, Julian and Beeson 1998, Cameron and Forney 1999, NMFS unpubl. data). Fishery mortality for
1999 (1,261) was estimated as the mean of 1996-1998.



Between 1980 and 1999 the net productivity rate averaged 16.1% (Figure 3). A regression (thin line) shows
adightincreasein net production rates, but theregressionisstrongly influenced by the El Nifio years (1983, 1992, and
1998) and the high net production rate during EI Nifio recovery years (1994 and 1999). When El Nifio years (1983,
1992, and 1998) and El Nifio recovery years (1994 and 1999) are removed, the regression 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 potentia biological removal (PBR) level
for this stock is calculated as the minimum population
size (109,854) times one half the default maximum net

growth rate for pinnipeds (% of 12%) times arecovery NET PRODUCTION = Growth + Human related mortalities
factor of 1.0 (for a stock of unknown status that is United States
growing, Wade and Angliss 1997); resulting in a PBR 2 N
of 6,591 sealions per year. Eijgi
X 147

ANNUAL HUMAN-CAUSED MORTALITY
FisheriesInformation

Cdlifornia sea lions are killed incidentally in
set and drift gillnet fisheries (Hanan et al. 1993;
Barlow et a. 1994; Julian 1997; Julian and Beeson, 024
1998, Cameron and Forney 1999; Table 1). Detailed 204+
information on these fisheriesis provided in Appendix oot
1_ Mortallty eﬁl mates for the California the sat and 80 81 82 83 84 85 86 87 88 39&%&{91 92 93 94 95 96 97 98 99
drift gillnet fisheriesareincludedin Table 1 for thefive
most recent years of monitoring, 1994-98 (Julian and - — - -
Beeson 1998; Julian 1997; Cameronand Forney 1999).  Figure 3. Net productivity rates and regression lines
A controlled experiment during 1996-97 demonstrated estimated from pup pqunts V\_/lth F:orrectlons for |n9| dental
that the use of acoustic warning devices (pingers) human rglated mortalities. T_hlck I|_neexcl ude_s E_I N|_noyears
reduced sealion entanglement ratesconsiderably within and El Nifiorecovery years(i.e., triangles); thinlineincludes
the drift gillnet fishery (Barlow and Cameron 1999). al years.
However, entanglement ratesincreased again during the
1997 El Nifio and continued during 1998. The reasonsfor theincreasein entanglement rates are unknown. However,
it has been suggested that sea lions may have foraged further offshore in response to limited food supplies near
rookeries, whichwould provide opportunity for increased interactionswiththedrift gill net fishery (Barlow and Cameron
1999). 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 resultsin an average estimate of 158 (CV = 0.23) California sealionstaken annually.

Logbook and observer data, and fisher reports, indicate that mortality of California sealions occurs, or has
occurred in the past, also in the following fisheries: (1) California, Oregon, and Washington salmon troll fisheries; (2)
Oregon and Washington non-salmon troll fisheries; (3) California herring purse seine fishery; (4) Californiaanchovy,
mackerel, and tunapurse seinefishery; (5) Californiasquid purse seinefishery, (6) Washington, Oregon, Californiaand
British Columbia, Canada salmon net pen fishery, (7) Washington, Oregon, California groundfish trawl fishery, and
(8) Washington, Oregon and California commercial passenger fishing vessal fishery (NMFS 1995, M. Perez pers.
comm, and P. Olesiuk pers. comm.). The OR Columbia River gillnet fishery has been reduced to such levels that
Cdiforniasealion mortality, if any, isnegligible (J. Scordino, per. comm.). The CaliforniaMarine Mammal Stranding
Network database maintained by the National Marine Fisheries Service, Southwest Region containsrecords of human-
related fishery mortalities of stranded Californiasealions. These records show that at least 17 additional mortalities
and 17 injuries occurred in 1998 as aresult of fishing net entanglement and 24 additional mortalities and 31 injuries
from hook and line fisheries.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico




and may take animalsfrom the U.S. stock. Quantitative data are available only for the Mexican swordfish drift gillnet
fishery, which usesvessels, gear, and operational proceduressimilar to thoseinthe U.S. drift gillnet fishery, although
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet hasincreased from two vesselsin 1986 to
31 vesselsin 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). Thisoveral mortality rate
issimilar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and
Beeson 1998), but species-specific information is not available for the Mexican fisheries. There are currently efforts
underway to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

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

Estimated Mean
Percent Observer | Observed Mortdity (CV in Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality parentheses) (CV in parentheses)
CA driftnet fishery
for sharksand 1994 17.9% 5 28 (0.40)
swordfish 1995 15.6% 4 26 (0.45)
1996 observer 12.4% 4 36 (0.55) 158 (0.23)*
1997 23.0% 36 201(0.34)
1998 20.0% 23 114 (0.23)
CA set gillnet fishery
for halibut and angel 1994 observer 7.7% 109 905 (0.15)
shark 1995 estimate 0% - 724 (0.08)
1996 0% - 999 (0.06) *
1997 extrapolated 0% - 1,206 (0.06) * 1,012 (0.04)
1998 estimate 0% - 1,228 (0.07) *
WA, OR, CA
domestic groundfish 1994 53.8% 1 2(0.68)
trawl fishery (At-sea 1995 56.2% 0 0
processing Pacific 1996 observer 65.2% 0 0 1(0.48)
whiting fishery only) 1997 65.7% 0 0
1998 77.3% 1 1(0.48)
WA, OR salmon net
pen fishery 1996 4 4
1997 loghook 9 9 7(0.39)
1998 9 9
Canada: BC salmon
pen fishery 1994 13
1995 reports 23
1996 54 30(0.71)
Minimum total annual takes 1,208 (0.05)

Only 1997-98 mortality estimates areincluded in the average because of gear modificationsimplemented within the fishery as part of a1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

2 The CA set gillnets were not observed after 1994; mortality was extrapolated from effort estimates and previous entanglement rates. Changesin
the distribution of effort in this fishery add considerable uncertainty to these estimates.

Other Mortality

Cdliforniasealionsthat wereinjured by entanglement in gillnet and other man-made debrishavebeen 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 Californiasealionswere entangledin4to 4.5inch
square-mesh monofilament gillnet ( Howorth 1995). Of California sealions entangled in gillnets, 0.8% in set gillnets
and 5.4% in drift gillnets were observed to be rel eased alive from the net by fishers during 1991-95 (Julian and Beeson
1998). Clearly, some are escaping from gillnets after being caught by them; however, the rate of escape from gillnets,
aswell asthe mortality rate of these injured animals, is unknown.

Live strandings and dead beach-cast California sea lions have also been observed with gunshot wounds in
Cdifornia (Lowry and Folk 1987, Deiter 1991, Barocchi et a. 1993). A summary of records for 1998 from the
CdliforniaMarineMammal Stranding Network (CMM SN) and the Oregon and Washington stranding databases shows
thefollowing non-fishery related mortality: boat collision ( 3mortalities), entrainment in power plants (30 mortalities),
and shootings (70 mortalities and 8 injuries). Stranding records are a gross under-estimate of injury and mortality.
However, CMMSN stranding records indicate a higher mortality rate as a result of shootings and hook and line
entanglementsduring the1997-98 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 California sealions being killed or injured by guns, boat collisions, entrainment in power plants, marine
debris, or gaffs, but the minimum number in 1998 was 144.

Several Northwest Indiantribeshavedevel oped, or areinthe processof devel oping, regul ationsfor ceremonial
and subsi stence harvests of Californiasealionsand for theincidental take of marine mammals during tribal fisheries.
The tribes have agreed to cooperate with NMFS in gathering and submitting data on takes of marine mammals.

Sealion mortalitiesin 1998 aong the central Californiacoast have recently been linked to the algal-produced
neurotoxin domoic acid (Scholin et al. 2000). Future mortalities may be expected to occur, owing to the periodic nature
of such harmful algal blooms.

STATUSOF STOCK

Lowry et a. (1992) concluded that there was no evidence of adensity dependent signal in countsof California
sealions between 1983 and 1990, and that it was not possible to determine the status of this stock relative to OSP.
They are not listed as "endangered” or "threatened” under the Endangered Species Act or as "depleted” under the
MMPA. They are not considered a "strategic" stock under the MM PA because total human-caused mortality (1208
fishery-related mortalities plus 144 from other sources) is less than the PBR (6,591). The total fishery mortality and
seriousinjury rate for this stock is not less than 10% of the cal culated PBR and, therefore, cannot be considered to be
insignificant and approaching a zero mortality and serious injury rate. The population has been growing recently at
6.2% per year, and the fishery mortality isincreasing.
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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 Atlantic and North Pacific. Two subspeciesexist inthe prg
Pacific: P. v. stejnegeri in the western North Pecific, near Japan, -7
and P. v. richardsi in the eastern North Pacific. The latter v WASHINGTON
subspecies inhabits near-shore coastal and estuarine areas from
BajaCalifornia, Mexico, to the Pribilof Islandsin Alaska. These
seal sdo not make extensive pel agic migrations, but do travel 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 shores and beaches (Hanan 1996). v CA
Withinthe subspeciesP. v. richardsi, abundant evidence \\ STOCK
of geographic structure comes from differences in mitochondrial \
DNA (Huber et al. 1994; Burg 1996; Lamont et a. 1996), mean PACIFIC N
pupping dates (Temte 1986), pollutant |oads (Calambokidiset al. OCEAN AN
1985), pelage coloration (Kelly 1981) and movement patterns N
(Jeffries 1985; Brown 1988). LaMont (1996) identified four
discrete subpopulation differences in mtDNA between harbor i i i
seals from Washington (two locations), Oregon, and California. W130° W125° W 120°
Another mtDNA study (Burg 1996) supported the existence of
three separate groups of harbor seals between Vancouver Island
and southeastern Alaska. - Although we know that geographic  rigure 1. Stock boundariesfor the Californiaand
structure exists along an almost continuous distribution of harbor Oregon/Washington coastal stocksof harbor sedls.
sedls from Californiato Alaska, stock boundaries are difficultto  paghed line represents the U.S. EEZ.
draw because any rigid line is (to a greater or lesser extent)
arbitrary from a biological perspective. Nonetheless, failure to
recoghize geographic structure by defining management stocks can lead to depletion of local populations. Previous
assessments of the status of harbor seals have recognized 3 stocks along the west coast of the continental U.S.: 1)
Cdlifornia, 2) Oregon and Washington outer coast waters, and 3) inland waters of Washington. Although the need for
stock boundariesfor management isreal and is supported by biological information, the exact placement of aboundary
between Californiaand Oregon waslargely apolitical/jurisdictional convenience. A small number of harbor sealsalso
occur along the west coast of 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 species by the U.S. and Mexico. Lacking any new
information on which to base arevised boundary, the harbor seals of Californiawill be again treated as a separate stock
inthisreport (Fig. 1). Other Marine Mammal Protection Act (MMPA) stock assessment reports cover the five other
stocks that are recognized along the U.S. west coast: Oregon/Washington outer coastal waters, Washington inland
waters, and three stocks in Alaska coastal and inland waters.

N 45°

N 40°

CALIFORNIA

N 35°

N 30°

POPULATION SIZE

A completecount of all harbor sealsin Californiaisimpossible because somearealwaysaway from the haul out
sites. A complete pup count (asisdonefor other pinnipedsin California) isaso not possible because harbor sealsare
precocious, with pups entering the water amost immediately after birth. Population size is estimated by counting the
number of seal sashoreduring the peak haul-out period (the M ay/June molt) and by multiplying thiscount 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 sealsis likely to be between 1.4 and 2.0.
Huber (1995) estimated amean correction factor of 1.53 (CV=0.065) for harbor seal sin Oregon and Washington during
the peak pupping season. Hanan (1996) estimated that 83.3% (CV=0.17) of harbor seals haul out at some time during
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the day during the May/June molt, and he
estimated a correction factor of 1.20 based on Harbor Seals: CA Haulout Counts

those data. Neither correction factor is directly

applicable to an aerial photographic count in 25,000 \

California: the 1.53 factor was measured at the 5 TOTAL

wrong time of year (when fewer seals are hauled £ 20,000 ¢

out) and in a different area and the 1.20 factor 3

was based on the fraction of seals hauled out O 15,000 +

over an entire 24 hr day (correction factors for % Mainland
aerial counts should be based on the fraction of $ 10000 1

seals hauled out at the time of the survey). o Charel 1ands
Hanan (pers. comm.) revised his haul-out T 5000t L

correction factor to 1.3 by using only those seals E /

hauled out between 0800 and 1700 which better i .

corresponds to the timing of his 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
population in Californiais estimated to number
30,293. A harbor seal count in Californiawas Figure 2. Harbor seal haulout counts in California during
attempted in 1999, but was not successful dueto  May/June (Hanan 1996; R. Read, CDFG unpubl. data).

bad weather and camera failure (Hanan, pers.

comm.). Anaeria survey in May/June 2000 was successful in obtaining anew haul-out estimatefor the Channel 1slands
in southern California (Fig. 2), but weather and other factors precluded a complete survey of the entire state.

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
Year

Minimum Population Estimate

Because of theway it was cal culated (based on the fraction of sealshauled out at any time during a24 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 providesareasonabl e assurance that thetrue popul 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
increaseexcept during El Nifio events(eg. 1992-93)
(Fig. 2). The net production appears, however, to
beslowingin California(Fig. 3) and in Oregon and
Washington (see separate Stock Assessment

Harbor Seals Net Production in CA

0.4

0.3 A N

8
g
£
£
o]
Report). Z 02 A
CURRENT AND MAXIMUM NET | &01+ &~ 4 |
PRODUCTIVITY RATES < . R
A realized rate of increase was cal culated £ 0+ .
for the 1982-1995 period by linear regression of the I A
natural logarithm of total count versus year. The I -0.1 7
slope this regression line was 0.035 (s.e.=0.007) % 02 A
which gives an annualized growth rate estimate of o ‘ ‘ ‘ ‘ ‘ ‘
3.5%. The current rate of net production is greater 1982 1984 1986 19$?aar 1990 1992 1994

than this observed growth rate because fishery
mortality takes a fraction of the net production.
Annual gillnet mortality may have been as high as
5-10% of the California harbor seal population in

Figure 3. Net production rates and regression line estimated
from haulout counts and fishery mortality.
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the mid-1980s; a kill this large would have depressed population growth rates appreciably. Net productivity was
therefore calculated for 1980-1994 asthe realized rate of population growth (increasein seal countsfrom year i to year
i+1, divided by the seal count in year i) plus the human-caused mortality rate (fishery mortality in year i divided by
population sizeinyear i). Between 1983 and 1994, the net productivity ratefor the Californiastock averaged 9.2% (Fig.
3). A regression shows adecrease in net production rates, but the declineis 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 potential biological removal (PBR) level for this stock is calculated as the minimum population size
(27,962) times one half the default maximum net productivity rate for pinnipeds (%2 of 12%) times arecovery factor of
1.0 (for astock of unknown status that is growing, Wade and Angliss 1997), resulting in a PBR of 1,678.

Table 1. Summary of available information on the mortality and serious injury of harbor seals (California stock) in
commercia fisheries that might take this species (NMFS 1995; Julian 1997; Julian and Beeson 1998; Cameron and
Forney 1999; 2000). n/aindicates that data are not available. Mean annual takes are based on 1994-98 data unless
noted otherwise.

Mean
Percent Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Observer Mortality Mortadity (CV in (CV in parentheses)
Coverage parentheses)
CA/OR thresher
shark/swor dfish drift 1995-99 observer 12-23% 0 0,0,0,0,0 o
gillnet fishery data
CA angel shark/halibut and
other specieslarge mesh 1995 0.0% - 228 (0.13)?
(>3.5") st gillnet fishery 1996 | extrapo-lated 0.0% - 296 (0.08)
1997 estimate 0.0% - 349 (0.08)* 662
1998 0.0% - 392 (0.10)2
1999 observer 4.0%* 57 662 (0.10)°
data
CA, OR, and WA salmon 1990-92 | logbook data Avg. Annual
troll fishery - take =7.33 n/a
CA herring purse seine 1990-92 | logbook data Avg. Annua
fishery - take =0 n/a
CA anchovy, mackerel, and | 1990-92 | logbook data Avg. Annual
tuna purse seinefishery - 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 data Avg. Annua
fishery - take =0 n/a
(unknown net and hook 1995-98 stranding 17 4
fisheries) data
Total annual takes 666

1 Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the
fishery as part of a 1997 Take Reduction Plan. Gear modifications included the use of net extenders and acoustic
warning devices (pingers).

>The CA set gillnetswere not observed from 1995-98; mortality was extrapolated from effort estimates and previous
entanglement rates.

3Set gillnet observer coverage in 1999 was limited to Monterey Bay fishing effort only. Mortality in other areas was
extrapolated from 1999 effort estimates and 1991-94 entanglement rates.

HUMAN-CAUSED MORTALITY
Historical Takes

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

Fishery Information

A summary of known fishery mortality and injury for this stock of harbor sealsis givenin 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 the entire fishery has not been observed since 1994, average annual mortality
cannot be accurately estimated for the recent years (1995-1999). Rough estimates for 1995-1999 have been made by
extrapolation of prior kill rates using recent effort estimates (Table 1). Preliminary gillnet observations from April to
September 1999 included 47 harbor seals in 24.6% of the sets for arough extrapolated estimate of 191 mortalitiesin
thishalf-year period. Stranding datareported to the CaliforniaMarine Mammal Stranding Network in 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).

Other Mortality

The California Marine Mammal Stranding database maintained by the National Marine Fisheries Service,
Southwest Region, containsthe following records of human-related harbor seal mortalitiesandinjuriesin 1995-99: (1)
boat collision (11 mortalities, 2 injuries), (2) entrainment in power plants (24 mortalities), and (3) shootings (11
mortalities).

STATUSOF STOCK

A review of harbor seal dynamics through 1991 concluded that their status 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 MMPA. Total fishing mortality cannot be accurately estimate for recent years,
but extrapolationsfrom past yearsand preliminary datafor 1999 indicate that fishing mortality islessthan the calcul ated
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 greater than 10% of the calculated PBR; therefore, fishery
mortality cannot be considered insignificant and approaching zero mortality and serious injury 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 thisstock. Two unexplained harbor seal mortality events occurred in Point Reyes National Park involving
at least 90 seals in 1997 and 16 seals in 2000. Necropsy of 3 seals in 2000 showed severe pneumonia; tests for
morbillivirus were negative, but attempts are being made to identify another virus isolated from one of the three (F.
Gulland, pers. comm.). All west-coast harbor seals that have been tested for morbilliviruses were found to be
seronegative, indicating that this disease is not endemic in the population and that this population is extremely
susceptible to an epidemic of this disease (Ham-Lammeé et al. 1999).
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HARBOR SEAL (Phoca vitulinarichards):
Oregon/Washington Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor seal sinhabit coastal and estuarinewatersoff Baja =

Cdlifornia, north along the western coasts of the continental U.S.,, %

British Columbia, and Southeast Alaska, west through the Gulf of i

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 loca movements associated with such
factors as tides, weather, season, food availability, and
reproduction (Scheffer and Slipp 1944; Fisher 1952; Bigg 1969,
1981). Harbor seals do not make extensive pelagic migrations ORMA
though somelong distance movement of tagged animalsin Alaska Coastal
(174 km) and along the U.S. west coast (up to 550 km) have been stock
recorded (Pitcher and McAllister 1981, Brown and Mate 1983,
Herder 1986). Harbor sealshave a so displayed strong fidelity for
haul out sites (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. (Boveng1988): | -ooeovveeeeen.
1) inland waters of Washington State (including the Hood Canal, CA stock
Puget Sound, and Strait of Juan de Fuca out to Cape Flattery), 2)
outer coast of Oregon and Washington, and 3) California(seeFig.  Figure 1. Approximate distribution 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 Washington, Oregon, and California shown.
demonstrate ahigh level of genetic diversity and indicate that the
harbor seals of inland Washington possess unique hapl otypes not
found in seals from the coasts of Washington, Oregon, and California(Lamont et al. 1996). Thisreport considersonly
the Oregon/Washington Coast stock. Harbor seal stocks that occur in the inland and coastal waters of Alaska are
reported separately in the Stock Assessment Reports for the Alaska Region.

POPULATION SIZE

Aeria surveys of harbor seals in Oregon and Washington were conducted by personnel from the National
Marine Mammal Laboratory (NMML) and the Oregon and Washington Departments of Fish and Wildlife (ODFW and
WDFW) during the 1999 pupping season. Total numbers of hauled-out seals (including pups) were counted during
these surveys. In 1999, the mean count of harbor seals occurring along the Washington coast was 10,430 (CV=0.14)
animals (Jeffrieset al. in press). In 1999, the mean count of harbor seals occurring along the Oregon coast and in the
Columbia River was 5,735 (CV=0.14) animals (Brown 1997; ODFW, unpubl. data). Combining these counts results
in 16,165 (CV=0.10) harbor seals in the Oregon/Washington Coast stock.

Radio-tagging studies conducted at 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 et al. 2001). Using this correction factor resultsin a population estimate of 24,732 (16,165 x 1.53; CV=0.12)
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for the Oregon/Washington Coast stock of harbor sealsin 1999 (Jeffries et a. in press; ODFW, unpubl. data).

Minimum Population Estimate
The log-normal 20th percentile of the 1999 population estimate for this stock is 22,380 harbor seals.

Current Population Trend

Historical levelsof harbor seal abundancein Oregon and Washington areunknown. The population apparently
decreased during the 1940s and 1950s dueto state-financed bounty programs. Approximately 17,133 harbor sealswere
killed in Washington by bounty hunters between 1943 and 1960 (Newby 1973). More than 3,800 harbor seals were
killedin Oregon between 1925 and 1972 by bounty huntersand astate-hired seal hunter (Pearson 1968). Thepopulation
remained relatively low during the 1960s but, since the termination of the harbor seal bounty program and with the
protection provided by the passage of the Marine Mammal Protection Act (MMPA) in 1972, harbor seal countsfor this
stock have increased from 6,389 in 1977 to 16,165 in 1999 (Jeffries et al. in press; ODFW, unpubl. data).

Between 1983 and 1996, the annual rate of increasefor this stock was 4%, with the peak count of 18,667 seals
occurring in 1992. From 1991 to 1996, however, this stock declined 1.6% (t=3.25; p=0.083) annually (Jeffries et .
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).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The Oregon/Washington Coast harbor seal stock increased at an annual rate of 7% from 1983 to 1992 and at
4% from 1983 to 1996 (Jeffrieset al. 1997). Because the population was not at avery low level by 1983, the observed
rates of increase may underestimate the maximum net productivity rate (Ryax). When alogistic model wasfit to the
Washington portion of the 1975-1999 abundance data, theresulting estimate of R, was18.5% (95% Cl = 12.9-26.8%)
(Jeffrieset a. inpress). Thisvalue of Ry, iShigher than the pinniped default value of 12%; however, sinceit applies
to only a portion of the stock, the actual rate for the entire stock is uncertain. Therefore, until additional datafor the
entire stock become available, the pinniped default maximum theoretical net productivity rate (Ry,.x) of 12% will be
employed for this harbor seal stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population estimate
(22,380) times one-half the default maximum net growth rate for pinnipeds (2 of 12%) times arecovery factor of 1.0
(for stocks thought to be within OSP, Wade and Angliss 1997), resulting in a PBR of 1,343 harbor seals per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
FisheriesInformation

NM FS observers monitored the northern Washington marine set gillnet fishery during 1994-1998 and in 2000;
there was no observer coverage in 1999, however, the total fishing effort was only 4 net daysin inland waters (Gearin
et a. 1994, 2000; P. Gearin, unpubl. data). For the entire fishery (coastal + inland waters), observer coverage ranged
from approximately 33 to 98% during observed years. Fishing effort is conducted within the range of both stocks of
harbor seals (Oregon/Washington Coast and Washington Inland Waters stocks) occurring in Washington State waters.
For the purposes of this stock assessment report, the animals taken in the inland portion of the fishery are assumed to
have belonged to the Washington Inland Waters stock and the animals taken in the coastal portion of the fishery are
assumed to have bel onged to the Oregon/Washington Coast stock. Some movement of animals between Washington’s
coastal and inland waters is likely, athough data from tagging studies have not shown movement of harbor seals
between thetwo locations (Huber et al. 2001). Accordingly, Table1includesdataonly fromthat portion of the northern
Washington marine set gillnet fishery occurring within the range of the Oregon/Washington Coast stock (those waters
south and west of Cape Flattery), where observer coverage was 30% in 1994 and 100% in 1995-1997 and 2000. In
1994, the observer program was delayed because the biological opinion on the fishery, relating to takes of marbled
murrelets under the ESA, was not completed by the time the fishery began. One vessel fished in the coastal fishery in
1994 and 30% of the sets were observed. No fishing effort occurred in the coastal portion of the fishery in 1998 or
1999. Datafrom 1994 to 2000 areincluded in Table 1, although the mean estimated annual mortality iscalculated using
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only the most recent 5 yearsfor which dataare available. The mean estimated mortality for thisfishery is5 (CV=0.52)
harbor seals per year from this stock.

The WA/OR/CA groundfish trawl fishery (Pacific whiting component) was monitored for incidental take
during 1996-2000. The only harbor seal mortalities occurred in 1996, 1997, and 2000. The mortalitiesin 1996 and
1997 occurred during unmonitored haul sand therefore were not used to estimate mortality for the entirefishery inthose
years. However, observer coverage (based on observed tons) was 65% and 66% (respectively) in 1996 and 1997,
observers monitored 100% of the vessels during the fishery, and the reported mortalities are thought to be the only
harbor seal mortalitiesin the fishery in those years. The mean estimated mortality in 1996-2000 for monitored hauls
in thisfishery is 0.8 (CV=1.0) harbor seals per year from this stock, plus 0.4 animals per year from unmonitored haul
data.

Tablel. Summary of availableinformation on theincidental mortality andinjury of harbor seals (Oregon/Washington
Coast stock) in commercia and tribal fisheriesthat might take this speciesand cal culation of the mean annual mortality
rate; n/aindicatesthat dataare not available. All entanglementsresulted inthe death of theanimal. Mean annual takes
are based on 1996-2000 data unless otherwise noted.

Per cent Mean annual
observer Observed Estimated takes (CV in
Fishery name Years Data type coverage mortality mortality par entheses)
Northern WA marine set gillnet 94 obs data 30% 4 13 5(0.52)
(tribal fishery: coastal waters) 95 100% 3 3
96 100% 9 9
97 100% 13 13
98 no fishery 0 0
99 no fishery 0 0
00 100% 3 3
WA/OR/CA groundfish trawl 96 obs data 65.2% 0 0 0.8 (1.0)
(Pacific whiting component) 97 65.7% 0 0
98 77.3% 0 0
99 68.6% 0 0
00 80.6% 2 4
96 unmonitored 1 0.4 (n/a)
97 hauls 1
WA Grays Harbor salmon drift 91-93 obs data 4-5% 0,11 0, 10, 10 6.7 (0.50)
gillnet
WA Willapa Bay drift gillnet 91-93 obs data 1-3% 0,0,0 0,0,0 0
Reported
mortalities
WA Willapa Bay drift gillnet 90-00 salf n‘a 0,0,6,8, n/a 3 3.5 (n/a)
reports n/a, n/a, n/a, seetext
n/a, n/a, n/a,
n/a
Unknown west coast fisheries 96-00 strand data n/a 0,0,0,1,0 3 02 (/a)
Minimum total annual takes 3 16.6 (0.35)

The Washington and Oregon Lower ColumbiaRiver drift gillnet fishery was monitored during the entire year
in 1991-1993 (Brown and Jeffries 1993, Matteson et al. 1993c, Matteson and Langton 1994a). Harbor seal mortalities,
incidental to the fishery, were observed only in the winter season and were extrapolated to estimate total harbor seal
mortality. However, the structure of thefishery has changed substantially sincethe 1991-1992 fishing seasons, and this
level of take no longer appliesto the current fishery (see Appendix 1).
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The Washington Grays Harbor salmon drift gillnet fishery was also monitored in 1991-1993 (Herczeg et .
1992a; Matteson and Molinaar 1992; Matteson et al. 1993a; Matteson and Langton 1994b, 1994c). During the 3-year
period, 98, 307 and 241 sets were monitored, representing approximately 4-5% observer coverage in each year. No
mortalities were recorded in 1991. In 1992, observers recorded one harbor seal mortality incidental to the fishery,
resulting in an extrapolated estimated total kill of 10 seals (CV=1.0). In 1993, observers recorded one harbor seal
mortality incidental to thefishery, though atotal kill wasnot extrapolated. Similar observer coveragein 1992 and 1993
(4.2% and 4.4%, respectively) suggests that 10 is also a reasonabl e estimate of the total kill in 1993. Thus, the mean
estimated mortality for thisfishery in 1991-1993 is 6.7 (CV=0.50) harbor seals per year (Table 1). No observer data
areavailablefor thisfishery after 1993, however, harbor seal takes are unlikely to have increased since the fishery was
last observed, dueto reductionsinthe number of participating vessel sand avail abl efishing time (see detailsin Appendix
1). Fishing effort and catch have declined throughout all salmon fisheriesin the region due to management effortsto
recover ESA-listed salmonids.

Combining the estimates from the northern Washington marine set gillnet (5), WA/OR/CA groundfish trawl
(0.8 from monitored hauls + 0.4 from unmonitored haul data), and Washington Grays Harbor salmon drift gillnet (6.7)
fisheries resultsin an estimated mean mortality ratein observed fisheries of 12.9 harbor seals per year from this stock.

The Washington Willapa Bay drift gillnet fishery was also monitored at low levels of observer coveragein
1991-1993 (Herczeg et a. 19923, 1992b; Matteson and Molinaar 1992; Matteson et al. 1993b; Matteson and Langton
1994c, 1994d). Inthoseyears, 752, 576 and 452 setswere observed, representing approximately 2.5%, 1.4% and 3.1%
observer coverage, respectively. No harbor seal mortalitieswere 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
mortalitieswhich had apparently occurred. Duetothelow level of observer coveragefor thisfishery, the self-reported
fishery mortalitieshave beenincluded in Table 1 and represent aminimum mortality estimateresulting from that fishery
(3.5 harbor sealsper year). Harbor seal takesare unlikely to haveincreased sincethefishery waslast observedin 1993,
dueto reductionsin the number of participating vesselsand available fishing time (see detailsin Appendix 1). Fishing
effort and catch have declined throughout al salmon fisheriesin the region due to management effortsto recover ESA-
listed salmonids.

An additional source of 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 MMPA. During the
period between 1994 and 2000, there were no fisher self-reports of any harbor seal mortalities. However, because
logbook records (fisher self-reportsrequired during 1990-94) aremost likely negatively biased (Credleet al. 1994), these
are considered to be minimum estimates. Logbook data are available for part of 1989-1994, after which incidental
mortality reporting requirements were modified. Under the new system, logbooks are no longer required; instead,
fishers provide self-reports. Datafor the 1994-1995 phase-in period isfragmentary. After 1995, thelevel of reporting
dropped dramatically, such that the records are considered incomplete and estimates of mortality based on them
represent minimums (see Appendix 7 in Angliss et al. 2001 for details).

Strandings of harbor sealsentangled in fishing gear or with injuries caused by interactionswith gear areafina
source of fishery-related mortality information. One fishery-related stranding was reported in 1999 and, sinceit could
not be attributed to a particular fishery, it islisted in Table 1 as occurring in an unknown west coast fishery. Fishery-
related strandings during 1996-2000 resulted in an estimated annual mortality of 0.2 harbor sealsfrom thisstock. This
estimateis considered aminimum because not all stranded animals are found, reported, or examined for cause of death
(vianecropsy by trained personnel).

Other Mortality

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region, atotal of 6 human-caused harbor seal mortalities or seriousinjuries were reported from non-fisheries sources
in 1996-2000. Five animalswere shot (1 each in 1997, 1999, and 2000 and 2 in 1998) and one animal was struck by
an off-road-vehicle (in 1997), resulting in an estimated mortality of 1.2 harbor seals per year from this stock. This
estimateis considered aminimum because not all stranded animals are found, reported, or examined for cause of death
(vianecropsy by trained personnel).

Subsistence Harvests by Northwest Treaty Indian Tribes
Several Pacific Northwest treaty Indian tribes have promulgated tribal regulations allowing tribal membersto
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exercisetreaty rightsfor subsistence harvest of harbor seals. There have been only afew reported takes of harbor seals
fromdirected tribal subsistence hunts. It ispossiblethat very few seals have been taken in directed hunts becausetribal
fishers use seals caught incidentally to fishing operations for their subsistence needs before undertaking a ceremonial
or subsistence hunt. From communications with the tribes, the NMFS Northwest Regional Office (J. Scordino, pers.
comm.) believes that 5-10 harbor seals from this stock may be taken annually in directed subsistence harvests.

STATUSOF STOCK

Harbor seals are not considered as “depleted” under the MMPA or listed as “threatened” or “endangered”
under the Endangered Species Act. Based on currently available data, thelevel of human-caused mortality and serious
injury (16.6 + 1.2 + 5-10 = 22.8-27.8) is not known to exceed the PBR (1,343). Therefore, the Oregon/Washington
Coast stock of harbor sealsis not classified as a“strategic” stock. The minimum total fishery mortality and serious
injury for this stock (16.6: based on observer data (12.9) and self-reported fisheriesinformation (3.5) or stranding data
(0.2) where observer data were not available or failed to detect harbor seal mortality) appears to be less than 10% of
the calculated PBR (134) and, therefore, appearsto beinsignificant and approaching zero mortality and serious injury
rate. The stock size increased until 1992, but has declined in recent years. At thistimeit isnot possible to assessthe
status of this stock relative to its Optimum Sustainable Population (OSP) level.
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HARBOR SEAL (Phoca vitulinarichards):
Washington Inland Water s Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Harbor seals inhabit coastal and estuarine waters off -
BajaCalifornia, north along the western coasts of the continental %
U.S,, British Columbia, and Southeast Alaska, west through the
Gulf of Alaskaand Aleutian Islands, and in the Bering Sea north i

to Cape Newenham and the Pribilof 1slands. 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,
1981). Harbor seals do not make extensive pelagic migrations

though somelong distance movement of tagged animalsin Alaska goRa"s{\t’Q
(174 km) and along the U.S. west coast (up to 550 km) have been stock
recorded (Pitcher and McAllister 1981, Brown and Mate 1983,
Herder 1986). Harbor sealshaveal so displayed strong fidelity for
haul out sites (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
stocks along the west coast of the continental U.S. (Boveng |
1988): 1) inland waters of Washington State (including the Hood CA stock
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 distribution of harbor

Cdifornia (see Fig. 1). Recent genetic anayses provide sealsinthe U.S. Pacific Northwest (shaded
additional support for thisstock structure (Huber et al. 1994, Burg Stocskl rt])ouidériéﬁp;aticr)]; t\a/e th(ree stocli?r)é

1996, Lamont et al. 1996). Samples from Washington, Oregon, shown.

and California demonstrate a high level of genetic diversity and

indicate that the harbor seals of inland Washington possess

unique haplotypes not found in seal sfrom the coasts of Washington, Oregon, and California(Lamont et al. 1996). This
report considersonly the Washington Inland Watersstock. Harbor seal stocksthat occur intheinland and coastal waters
of Alaska are reported separately in the Stock Assessment Reports for the Alaska Region.

POPULATION SIZE

Aerial surveysof harbor sealsin Washington were conducted during the pupping seasonin 1999, during which
time the total number of hauled-out seals (including pups) were counted. 1n 1999, the mean count of harbor seals
occurring in Washington’s inland waters was 9,550 (CV=0.14) animals (Jeffries et al. in press).

Radio-tagging studies conducted at 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 et al. 2001). Using thiscorrection factor resultsin apopulation estimate of 14,612 (9,550 x 1.53; CV=0.15) for
the Washington Inland Waters stock of harbor seals (Jeffries et a. in press).
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Minimum Population Estimate
The log-normal 20th percentile of the 1999 population estimate for this stock is 12,844 harbor seals.

Current Population Trend

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

Between 1983 and 1996, the annual rate of increase for this stock was 6%. From 1991 to 1996, this stock
increased 10% (t=5.28; p=0.034) annually, with the peak count occurring in 1996. The higher rate of increasein recent
yearsmay be dueto emigration of harbor sealsfrom the Canadian waters of the Strait of Georgiato the San Juan |slands
(Jeffries et al. 1997).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

From 1991 to 1996, counts of harbor seals in Washington State have increased at an annua rate of 10%
(Jeffries et al. 1997). Because the population was not at avery low level by 1991, the observed rate of increase may
underestimate the maximum net productivity rate (Ry,.x). When alogistic model wasfit to the 1978-1999 abundance
data, the resulting estimate of R,y Was12.6% (95% Cl = 9.4-18.7%) (Jeffries et al. in press). Thisvalue of Ry, IS
very close to the pinniped default value of 12%, therefore, the pinniped default maximum theoretical net productivity
rate (Ryax) of 12% will be employed for this harbor seal stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(12,844) times one-half the default maximum net growth rate for pinnipeds (%2 of 12%) times arecovery factor of 1.0
(for stocks of unknown status that are increasing in size, Wade and Angliss 1997), resulting in a PBR of 771 harbor
seals per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fisheries|Information

NM FS observers monitored the northern Washington marine set gillnet fishery during 1994-1998 and in 2000;
there was no observer coverage in 1999 (Gearin et a. 1994, 2000; P. Gearin, unpubl. data). For the entire fishery
(coastal + inland waters), observer coverage ranged from approximately 33 to 98% during observed years. Fishing
effort is conducted within the range of both stocks of harbor seals (Oregon/Washington Coast and Washington Inland
Waters stocks) occurring in Washington State waters. For the purposes of this stock assessment report, the animals
taken intheinland portion of the fishery are assumed to have bel onged to the Washington Inland Waters stock and the
animalstakeninthe coastal portion of thefishery are assumed to have bel onged to the Oregon/Washington Coast stock.
Some movement of animals between Washington's coastal and inland waters is likely, although data from tagging
studies have not shown movement of harbor seals between the two locations (Huber et al. 2001). Accordingly, Table
lincludesdata only from that portion of the northern Washington marine set gillnet fishery occurring within the range
of the Washington Inland Waters stock (those waters east of Cape Flattery), where observer coverage ranged from 6
to 80% between 1994 and 2000. From 1990 to 1993, fishing effort ranged from 215-469 net days per year (1 net day
equals a 100-fathom length net set for 24 hours) in the inland portion of the fishery. Fishing effort decreased in
subsequent years, ranging from 4-39 net days per year in 1994-2000, except in 1996 when effort equaled 99 net days.
In 1994, the observer program was delayed because the biological opinion on the fishery, relating to takes of marbled
murrelets under the ESA, was nhot completed by the time the fishery began. One vessel fished in both the coastal and
inland portions of the fishery in 1994 and 39% of the setsin theinland fishery were observed. Although no harbor seal
mortalities were observed in the inland fishery, the vessel operator reported 24 harbor seal mortalities before the
observer program began. Sinceit could not be determined whether these animals were taken in the inland or coastal
part of the fishery, half of the mortalities (12) were attributed to the inland portion of the fishery and listed as self
reported datain Table 1. Therewas no observer program in 1999, however, thetotal fishing effort was only 4 net days
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(ininland waters) and no marine mammal takeswere reported. Datafrom 1994-2000 areincludedin Table 1, although
the mean estimated annual mortality is calculated using the most recent 5 years of available data. No harbor seal
mortalities were observed or reported in this fishery from 1995 to 2000. The mean estimated mortality for thisfishery
is zero harbor seals per year from this stock.

In 1993, as apilot for future observer programs, NMFS in conjunction with the Washington Department of
Fishand Wildlife(WDFW) monitored all non-treaty componentsof 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 thefishery. Two harbor seal mortalitieswerereported (Table 1). Pierceet a. (1994) cautioned against
extrapolating these mortalities to the entire Puget Sound fishery due to the low observer coverage and potential biases
inherentinthedata. Thearea7/7A sockeyelandingsrepresented themajority 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 availableinformation on theincidental mortality and injury of harbor seals (Washington Inland
Watersstock) incommercial and tribal fisheriesthat might takethis speciesand cal culation of themean annual mortality
rate; n/aindicatesthat dataare not available. All entanglementsresulted inthe death of theanimal. Mean annual takes
are based on 1996-2000 data unless noted otherwise.

Per cent Mean annual
Data observer Observed Estimated takes (CV in
Fishery name Years type coverage mortality mortality par entheses)
Northern WA marine set gillnet 94 obs data 39% 0 0 o
(tribal fishery: inland waters) 95 24% 0 0
96 6% 0 0
97 80% 0 0
98 40% 0 0
99 0% n/a n/a
00 58% 0 0
94-00 self 12,0,0,0, 0
reports 0,0,0
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
12/12B)
Puget Sound treaty chum 94 obs data 2.2% 0 0 0
salmon gillnet (areas 12, 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 gillnet
(areas 7 and 7A)
Reported
mortalities
WA Puget Sound Region salmon 94-00 salf n/a n/a, n/a, n/a, n/a, n/a see text
set/drift gillnet reports n/a, n/a, nfa
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Per cent Mean annual
Data observer Observed Estimated takes (CV in
Fishery name Years type coverage mortality mortality parentheses)
WA salmon net pens 97-00 salf n/a 10,5,0,0 n/a 3 3.8(n/a)
reports
Unknown Puget Sound fishery 96-00 strand n/a 2,1,1,0,2 n/a 3
1.2 (n/a)
data
Minimum total annual takes 3 30 (10)

11995-98 and 2000 mortality estimates are included in the average.

In 1994, NMFSin conjunctionwith WDFW 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). One harbor seal was taken in the fishery, resulting
in an entanglement rate of 0.02 harbor seals per trip (0.004 harbor seals per set), which extrapolated to approximately
10 mortalitiesfor the entirefishery. The Puget Sound treaty chum salmon gillnet fishery in Hood Canal (areas 12, 12B,
and 12C) and the 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 seal mortalities were reported in the observer programs
covering thesetreaty 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 tripsto total landings), respectively.

Alsoin 1994, NMFSin conjunction with WDFW and the Tribes monitored the Puget Sound treaty and non-
treaty sockeyesalmongillnet fishery (areas 7 and 7A). Duringthisfishery, observersmonitored 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 otherswere entangled and rel eased 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 seabirds and marine mammals and catch rates of salmon using three
experimental gears and a control (monofilament mesh net). The experimental netsincorporated highly visiblemeshin
the upper quarter (50 mesh gear) or upper eighth (20 mesh gear) of the net or had low-frequency sound emittersattached
tothecorkline (Melvinet al. 1997). 1n 642 setsduring 17 vessel trips, there were two harbor seal mortalities (one other
was released alive with no apparent injuries).

Combining the estimates from the northern Washington marine set gillnet (0) fishery, the Puget Sound non-
treaty chum salmon gillnet fishery in areas 10/11 and 12/12B (10), and the Puget Sound treaty and non-treaty sockeye
salmongillnet fishery inareas7 and 7A (15) resultsin an estimated minimum annual mortality ratein observed fisheries
of 25 harbor seals from this stock. 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 extrapolations of total kill
did not include effort for the unobserved segments of thisfishery. Therefore, 25 isan underestimate of the harbor seal
mortality due to the entire fishery. The percentage of the overall Washington Puget Sound Region salmon set/drift
gillnet fishery effort that was observed in 1994 was not quantified. However, the areas having the highest salmon
catches and in which a majority of the vessels operated in 1994 were covered by the 1994 observer programs (J.
Scordino, pers. comm.). Harbor seal takes in the Washington Puget Sound Region salmon drift gillnet fishery are
unlikely to haveincreased since the fishery waslast observed in 1994, due to reductionsin the number of participating
vessels and available fishing time (see details in Appendix 1). Fishing effort and catch have declined throughout all
salmon fisheriesin the region due to management efforts to recover ESA-listed salmonids.

An additional source of 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 MMPA. Fisher self-
reports from 1994-2000 for the Washington Puget Sound Region salmon set/drift gillnet fishery are shownin Table 1.
Unlikethe 1994 observer program data, the sel f-reported fishery data cover the entirefishery (including treaty and non-
treaty components) and havethus beenincluded inthetable. Therewerefisher self-reportsof 15 harbor seal mortalities
due to entanglement in Washington salmon net pensin 1997-2000, 10 in 1997 and 5in 1998 (Table 1), resulting in an
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estimated annual mortality of 3.8 harbor sealsfrom 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. Logbook data are available for part of 1989-1994, after which incidental mortality reporting requirements
weremodified. Under the new system, logbooks are no longer required; instead, fishers provide self-reports. Datafor
the 1994-1995 phase-in period is fragmentary. After 1995, the level of reporting dropped dramatically, such that the
records are considered incomplete and estimates of mortality based on them represent minimums (see Appendix 7 in
Angliss et al. 2001 for details).

Strandings of harbor sealsentangled in fishing gear or with injuries caused by interactionswith gear areafina
source of fishery-related mortality information. During the period from 1996 to 2000, small numbers of fishery-related
strandings of harbor sealshave occurredinmost years. Asthe strandings could not be attributed to aparticular fishery,
they have beenincluded in Table 1 asoccurring in an unknown Puget Sound fishery. Fishery-related strandings during
1996-2000 resulted in an estimated annual mortality of 1.2 harbor sealsfrom this stock. Thisestimateis considered a
minimum because not all stranded animals are found, reported, or examined for cause of death (vianecropsy by trained
personnel).

The minimum estimated fishery mortality and serious injury for this stock is 30 harbor seals per year, based
on observer program data (25), fisher self-reports (3.8), and stranding data (1.2).

Other Mortality

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region, atotal of 20 human-caused harbor seal mortalitiesor seriousinjurieswere reported from non-fisheries sources
in 1996-2000. Seventeen animalswereshot (4, 7, 2, 1 and 3 each year, respectively), 1 was struck by aship, and 2 had
head or neck injuries, resulting in an estimated mortality of 4 harbor seals per year from this stock. This estimate is
considered aminimum becausenot all stranded animalsarefound, reported, or cause of death determined (vianecropsy
by trained personnel).

Subsistence Harvests by Northwest Treaty Indian Tribes

Several Pacific Northwest treaty Indian tribes have promulgated tribal regulations allowing tribal membersto
exercisetreaty rightsfor subsistence harvest of harbor seals. There have been only afew reported takes of harbor seals
fromdirected tribal subsistence hunts. It ispossiblethat very few seals have been taken in directed hunts becausetribal
fishers use seals caught incidentally to fishing operations for their subsistence needs before undertaking a ceremonial
or subsistence hunt. From communications with the tribes, the NMFS Northwest Regional Office (J. Scordino, pers.
comm.) believes that 0-5 harbor seals from this stock may be taken annually in directed subsistence harvests.

STATUSOF STOCK

Harbor seals are not considered to be “depleted” under the MMPA or listed as “threatened” or “ endangered”
under the Endangered Species Act. Based on currently available data, thelevel of human-caused mortality and serious
injury (30 + 4 + 0-5 = 34-39) is not known to exceed the PBR (771). Therefore, the Washington Inland Waters stock
of harbor sealsisnot classified asa“ strategic” stock. At present, the minimum estimated fishery mortality and serious
injury for this stock (30) appears to be less than 10% of the calculated PBR (77) and, therefore, appears to be
insignificant and approaching zero mortality and serious injury rate. The stock size has increased in recent years,
although at thistime it is not possible to assess the status of the stock relative to its Optimum Sustainable Population
(OSP) level.
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Revised 10/31/2002

NORTHERN ELEPHANT SEAL (Mirounga angustirostris):
California Breeding Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern elephant sealshreed and givebirthin California
(U.S)) and BagjaCalifornia(Mexico), primarily on offshoreislands
(Stewart et a. 1994), from December to March (Stewart and
Huber 1993). Malesfeed near the eastern Aleutian Islandsand in
the Gulf of Alaska, and femalesfeed 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
later than females. Adults return to their feeding areas again
between their spring/summer molting and their winter breeding
Seasons.

N5

N0

N5

WASHINGTON

OREGON
UNITED
STATES

s\ CALTFORNIA

Populations of northern elephant seals in the U.S. and BREEDGSTOCK
Mexico were al originally derived from a few tensor afew | |  ~°7777TTTTT
hundreds of individuals surviving in Mexico after being nearly el BEEDGSTOCK
hunted to extinction (Stewart et al. 1994). Given the very recent MEXICO
derivation of most rookeries, no genetic differentiation would be '
expected. Although movement and genetic exchange continues ) Co
between rookeries, most elephant seals return to their natal i
rookeries when they start breeding (Huber et al. 1991). The PACIFIC
Cdlifornia breeding population is now demographically isolated OCEAN
fromtheBajaCaliforniapopulation. Nointernational agreements - . . . . . .
exist for the joint management of this species by the U.S. and W WIS Wi WS wie o wies wi

Mexico. The Californiabreeding populationisconsidered hereto

Figure 3. Stock boundary and major rookery
be a separate stock.

areas for northern elephant seals in the U.S. and
Mexico.

POPULATION SIZE

A complete population count of elephant sealsisnot possiblebecauseall age classes are not ashore at the same
time. Elephant seal population sizeistypically 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 a. (1994) used McCann's
multiplier of 4.5 to extrapolate from 28,164 pups to a population estimate of 127,000 elephant seals in the U.S. and
Mexicoin1991. Themultiplier of 4.5wasbased 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 estimated 28,845 pups born in Californiain 2001 (Fig. 2) and this 3.5 multiplier, the
California stock was approximately 101,000 in 2001.

Minimum Population Estimate

Theminimum population sizefor northern el ephant seal scan beestimated very conservatively as60,547, which
isequal to twicethe observed pup count (to account for the pups and their mothers) plus 2,317 malesand 17 juveniles
counted at the Channel Idland sitesin 2001 (Mark Lowry, NMFS unpubl. data) and 523 males counted at Afio Nuevo
sitesin 1996 (Le Boeuf 1996). More sophisticated methods of estimating minimum popul ation 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 colonieswere continuing to grow in Californiathrough
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N. Elephant Seal Births in CA
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Figure?2. Estimated number of

northern elephant seal birthsin California1958-2001. Multipleindependent estimates

are presented for the Channel Islands 1988-91. Estimates are from Stewart et al. (1994), Lowry et al. (1996), and
unpublished data from Sarah Allen, Dan Crocker, Brian Hatfield, Ron Jameson, Bernie Le Boeuf, Mark Lowry, Pat
Morris, Guy Oliver, and William Sydeman.

2001 (Fig. 2) but appear to be stable or slowly decreasing in Mexico (Stewart et al. 1994).

CURRENT AND
MAXIMUM NET
PRODUCTIVITY RATES
Although growthrates
as high as 16% per year have
been documented for el ephant
seal rookeriesin the U.S. from
1959 to 1981 (Cooper and
Stewart 1983), much of this
growth was supported by
immigrationfrom Mexico. The
highest growth rate measured
for the whole U.S./Mexico
population was 8.3% between
1965 and 1977 (Cooper and
Stewart 1983). A continuous
growth rate of 8.3% is
consistent with an increase
from approximately 100
animals in 1900 to the current
population size. The"maximum
estimated net productivity rate"
as defined in the Marine
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Figure3. Net production ratesfor northern elephant sealsin Californiabased on pup
births and fishery mortality. Annual mortality for 1980-1987 is assumed to be 300,
the average of 1988-90 values (Perkins et a. 1994).
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Mammal Protection Act (MMPA) would therefore be 8.3%. In California, the net productivity rate appears to have
declinedin recent years[Figure3; net production ratewas cal culated astherealized rate of population growth (increase
in pup abundance from year i to year i+1, divided by pup abundancein year i) plus the harvest rate (fishery mortality
inyear i divided by population sizein year i)].

POTENTIAL BIOLOGICAL REMOVAL

The potentia biological removal (PBR) level for this stock is calculated as the minimum population size (
60,547) times one half the observed maximum net growth rate for this stock (%2 of 8.3%) times arecovery factor of 1.0
(for astock of unknown status that is increasing, Wade and Angliss 1997) resulting in a PBR of 2,513.

Table 1. Summary of availableinformation on the mortality and seriousinjury of northern elephant seals (California
breeding stock) in commercia fisheries that might take this species (Julian 1997; Cameron and Forney 1999, 2000;
Carretta2001; Perez, in prep.; NMFS unpubl. data). n/aindicatesinformationisnot available. Mean annual takes are
based on 1996-2000 data unless noted otherwise.

Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortdity (CV in (CVin
parentheses) parentheses)
CA/OR thresher
shark/swor dfish drift 1996 12.4% 4 37(0.55)
gillnet fishery 1997 observer 22.8% 8 45 (0.33)
1998 data 20.2% 4 20 (0.44) 25(0.21)"
1999 20.0% 1 10 (0.61)
2000 25.1% 6 26 (0.41)
CA angel shark/halibut
and other specieslarge 1996 observer 0.0% - 46 (0.23) 2
mesh (>3.5") set gillnet 1997 data 0.0% - 60 (0.24) 2
fishery 1998 0.0% - 70 (0.26) 60 (0.10)
1999 extrapo- 23.1%3 101 76 (0.19) 2
2000 lated 26.9%° 47 48(0.23) 2
estimate
WA, OR, CA observer
groundfish trawl 1998 data 77% 1 1(n/a) 1(n/a)
WA Willapa Bay drift personal
gillnet fishery (salmon) 1991 communica na 2 2 na
tion
Chehalis River sailmon personal
setnet fishery 1993 communica n/a 4 4 n/a
tion
Total annual takes
> 86 (0.14)

1 Only 1997-2000 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of 21997
Take Reduction Plan. Gear modificationsincluded the use of net extenders and acoustic warning devices (pingers). Following these changesin the
fishery, entanglement rates of northern elephant seals declined.

2The CA set gillnetswere not observed in 1995-98, and observationsin 1999-2000 only included Monterey Bay; mortality for unobserved areas and
times was extrapolated from effort estimates and 1991-94 entanglement rates.

T Observer coverage and observed mortality in 1999-2000 only includes the portion of the fishery in Monterey Bay.

HUMAN-CAUSED MORTALITY
Fisheries|Information

A summary of known fishery mortality and injury for this stock of northern elephant sealsis givenin Table
1. More detailed information on these fisheriesis provided in Appendix 1. The set gillnet fishery in Monterey was
observed again in 1999-2000 after alapse of four years. Entanglement rates of northern elephant sealswere similar to
extrapolated ratesin the previousthreeyears; therefore, mortality estimatesfor thefive most recent yearswere averaged
to givethemean annual takefor that fishery. Current mortality could not be estimated for afew fisheriesthat havetaken
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small numbers of elephant sealsin the past; therefore, the overall mortality islikely to be dightly greater than 86 per
year. Stranding datareported to the CaliforniaMarine Mammal Stranding Network in 1996-2000 include el ephant seal
injuries caused by hook-and-line fisheries (2 injuries) and gillnet fisheries (1 injury).

Although al of the mortalities in Table 1 occurred in U.S. waters, some may be of seals from Mexico's
breeding population that are migrating through U.S. waters. Similar drift gillnet fisheriesfor swordfish and sharksexist
along the entire Pecific coast of Baja California, Mexico 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
vesselsin 1992 (Sosa-Nishizaki et a. 1993). 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 mammalsin 77 observed sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality
rate is similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set), but
species-specificinformation isnot availablefor the Mexican fisheries. Thereare currently efforts underway to convert
the Mexican swordfish driftnet fishery to alonglinefishery (David Holts, NMFS, SWFSC, pers. comm.). The number
of set-gillnet vesselsin this part of Mexico is unknown. The take of northern elephant seals in other North Pacific
fisheries that have been monitored appearsto be trivial (Barlow et a. 1993, 1994).

Other Mortality

The California Marine Mammal Stranding database maintained by the National Marine Fisheries Service,
Southwest Region, containsthefollowing records of human-related el ephant seal mortalitiesand injuriesin 1996-2000:
(2) boat collision (2 mortalities, 1 injury), (2) automobile collision (5 mortalities), (3) shootings (3 mortalities) and (4)
entanglement in marinedebris (1 injury). Protective measuresweretaken to prevent future automobile collisionsinthe
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
arenot listed as"endangered” or "threatened" under the Endangered Species Act nor as "depleted” under the MMPA.
Because their annual human-caused mortality is much less than the calculated PBR for this stock (2,513), they would
not be considered a"strategic" stock under the MMPA. The average rate of incidental fishery mortality for this stock
over the last 5 years (86) aso appears to be less than 10% of the calculated PBR; therefore, the total fishery mortality
appears to be insignificant and approaching a zero mortality and serious injury rate. The population is continuing 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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Revised 12/15/2000
GUADALUPE FUR SEAL (Arctocephalus townsendi)

STOCK DEFINITION AND GEOGRAPHIC RANGE
Commercia sealing during the 19th century reduced the
once abundant Guadalupe fur seal to near extinction in 1894
(Townsend 1931). Prior to the harvest it ranged from Monterey
Bay, California, to the Revillagigedo Islands, Mexico (Fleischer
1987, Hanni et al. 1997; Figure 1). The capture of two adult
males at Guadalupe Island in 1928 established the species return
(Townsend 1931); however, they were not seen again until 1954
(Hubbs 1956). Guadalupe fur seals pup and breed mainly at I1sla
Guadalupe, Mexico. 1n 1997, asecond rookery was discovered at
Isla Benito del Este, Bgja California (MaravillazChavez and
Lowry 1999) and apup was born at San Miguel Island, California
(Melin and DeLong 1999). Individuals have stranded or been
sighted as far north as Blind Beach, California (38° 26' 10" N,
123°07' 20" W); inside the Gulf of Californiaand asfar south as
Zihuatanejo, Mexico (17°39' N, 101° 34'W; Hanni et al. 1997 and
Aurioles-Gamboaand Hernadez-Camacho 1999). Thepopulation
is considered to be a single stock because all are recent
descendantsfrom onebreeding colony at |slaGuadal upe, Mexico.
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POPULATION SIZE T T T T T
The size of the population prior to the commercial Wi owar wir wior o wier
harvests of the 19th century is not known, but estimates range
from 20,000 to 100,000 animals (Wedgeforth 1928, Hubbs 1956, '— -
Fleischer 1987). The population was estimated by Gallo (1994)  Figure 1. Geographic range of the Guadal upe fur
to be about 7,408 animalsin 1993. The population estimatewas ~Seél, showing location of two rookeries a Isla
derived by multiplying the number of pups (counted and Guadalupeand IslaBenito Del Este.
estimated) by afactor of 4.0.

Minimum Population Estimate

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

Current Population Trend

Counts of Guadal upefur seals have been made sporadically since 1954. Recordsof Guadalupefur seal counts
through 1984 were compiled by Seagars(1984), Fleischer (1987), and Gallo (1994). Thecount for 1988 wastakenfrom
Torreset al. (1990). A few of these counts were made during the breeding season, but the majority were made at other
times of the year (Figure 1). Also, the counts that are documented in the literature generally provide only the total of
all Guadalupe fur seals counted (i.e., the counts are not separated by age/sex class). The countsthat were made during
the breeding season, when the maximum number of animalsare present at the rookery, were used to examine popul ation
growth (Gallo 1994). The natural logarithm of the counts was regressed against year to calculate the growth rate of the
population. These data indicate that the population of Guadalupe fur sealsisincreasing exponentially at an average
annual growth rate of 13.7% (Gallo 1994; Figure 2).
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CURRENT AND MAXIMUM NET GUADALUPE FUR SEAL COUNTS
PRODUCTIVITY RATES Guadalupe Island, Mexico

The maximum net productivity rate can

be assumed to be equal to the annual growth rate 7000
observed over the last 30 years (13.7%) because 6000 |
the population was at avery low level and should 5000
have been growing at nearly its maximum rate. n
E 4000 |
POTENTIAL BIOLOGICAL REMOVAL 83000 i
Thepotential biological removal (PBR)
for this stock is calculated as the minimum 2000 7
population size (3,028) timesone half the default 1000 -
maximum net growth rate for pinnipeds (Y2 of 0
12%) times a recovery factor of 0.5 (for a 50 55 60 65 70 75 80 85 90 95
threatened species, Wade and Angliss 1997), YEAR
reg'"ting in a PBR of 104 Guadal upe fur seals A Non-breeding season ® Breeding season ~—— Pop. growth curve

per year. The vast mgjority of this PBR would -
apply towards incidental mortality in Mexico. Figure 2. Counts of Guadalupe fur seals at Guadalupe Island,

Mexico, and the estimated population growth curve derived from

HUMAN-CAUSEDMORTALITYAND c¢ounts made during the breeding season.
SERIOUSINJURY
Fisheries|Information

Drift and set gillnet fisheries may causeincidental 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 seals (Barlow et
al.1994, Julian 1997, Julian and Beeson 1998, Cameron and Forney 1999. No information is available for human-
caused mortalities or injuriesin Mexico. However, similar drift gillnet fisheries for swordfish and sharks exist along
the entire Pacific coast of Baja California, Mexico and may take animals from the same population. Quantitative data
are available only for the Mexican swordfish drift gillnet fishery (Sosa-Nishizaki et al. 1993). Thetotal number of sets
inthisfishery 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 rateissimilar tothat observedin Californiadriftnet fisheriesduring 1990-93 (0.15 marine
mammal s per set), but speci es-specificinformationisnot availablefor the Mexicanfisheries. Therearecurrently efforts
underway to convert the Mexican swordfish driftnet fishery to alonglinefishery (D. Holts, pers. comm.). The number
of set gillnets used in Mexico is unknown.

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

STATUSOF STOCK

The state of Californialists the Guadalupe fur seal as afully protected mammal in the Fish and Game Code
of Cdlifornia (Chap. 8, sec. 4700, d), and it is listed also as a threatened species in the Fish and Game Commission
Cdlifornia Code of Regulations (Title 14, sec. 670.5, b, 6, H). The Endangered Species Act lists it as a threatened
species, which automatically qualifiesthisasa"depleted” and "strategic" stock under the Marine Mammal Protection
Act. Thereisinsufficient information to determine whether the fishery mortality in Mexico exceeds the PBR for this
stock. Thetotal U.S. 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 seriousinjury rate. The population
isgrowing at approximately 13.7% per year.
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Table 1. Summary of availableinformation on theincidental mortality and injury of Guadal upe fur sealsin commercial
fisheries that might take this species (Julian 1997, Julian and Beeson 1998, Cameron and Forney 1999, M. Perez per.
comm, Appendix 1). Mean annual takes are based on 1994-98 data unless noted otherwise.

Estimated Mean
Percent Observer | Observed Mortdity (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
swor dfish 1996 12.4% 0 0 o

1997 22.8% 0 0

1998 20.2% 0 0
CA set gillnet fishery 1994 observer 7.7% 0 0
for halibut and angel 1995 0% 0 0? 0?
shark 1996 extrapolated 0% 0 0?

1997 estimates 0% 0 0?

1998 (1995-98) 0% 0 0
WA, OR, CA ground 1994 observer 53.8% 0 0
fish trawl fishery (At- 1995 56.2% 0 0 0
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 of gear modifications implemented within the
fishery as part of a 1997 Take Reduction Plan. Gear modifications included the use of net extenders and acoustic
warning devices (pingers).

2 The CA szt gillnets were not observed after 1994; mortality was extrapolated from effort estimates and previous
entanglement rates.
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NORTHERN FUR SEAL (Callorhinusursinus): San Miguel I sland Stock

STOCK DEFINITION AND GEOGRAPHICRANGE

Northernfur sealsoccur from southern California
north to the Bering Sea and west to the Okhotsk Sea and
Honshu Idland, Japan (Fig. 1). During the breeding
season, approximately 74% of theworldwidepopulationis
found on the Pribilof 1slands in the southern Bering Sea,
with the remaining animals spread throughout the North
Pacific Ocean (Lander and Kajimura 1982). Of the seals
in U.S. waters outside of the Pribilofs, approximately 1%
of the population is found on Bogoslof Island in the
southern Bering Sea and San Miguel Island off southern
Cdifornia (NMFS 1993). Northern fur seas may
temporarily haul out on land at other sites in Alaska,
British Columbia, and on idets 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
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Figurel. Approximatedistribution of northernfur seals
in the eastern North Pacific (shaded ared).

females are found ashore for aslong as six months (June-

November). After their respective times ashore, seals of

both genders spend the next 7-8 months at sea (Roppel 1984). Adult femalesand pupsfrom the Pribilof Islands migrate
through the Aleutian Islands into the North Pacific Ocean, often to the Oregon and California offshore waters. Many
pups may remain at seafor 22 months before returning to their rookery of birth. Adult malesfrom the Pribilof Islands
generaly migrate only as far south as the Gulf of Alaska (Kajimura 1984). There is considerable interchange of
individuals between rookeries.

The following information was considered in classifying stock structure based on the Dizon et a. (1992)
phylogeographic approach: (1) Distributional data: geographic distribution is continuous during feeding, geographic
separation during the breeding season, high natal sitefidelity (Delong 1982); (2) Popul ation response data: substantial
differences in population dynamics between Pribilofs and San Miguel Island (Delong 1982, Del_ong and Antonelis
1991, NMFS 1993); (3) Phenotypic data: unknown; and (4) Genotypic data: unknown. Based on thisinformation, two
separate stocksof northern fur seal sarerecognized within U.S. waters: an Eastern Pacific stock and aSan 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 Idand stock of northern fur sealsis 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 years old (Lander 1981). The resulting population estimate was equal to the pup count
multiplied by 4.475. The expansion factors are based on a sex and age distribution estimated after the 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 (Delong 1982) and mortality and possible emigration of
adults associated with the El Nifio Southern Oscillation event in 1982-1983 (R. DeL ong, pers. comm.). A 1998 pup
count resulted in atotal count of 627 pups, a 79.6% decrease from the 1997 count of 3,068 (Melin and Del.ong 2000).
In 1999, the population began to recover with atotal pup count of 1,084 (S. Mélin, unpubl. data). Based on the 1999
count and the expansion factor, the most recent population estimate of the San Miguel Island stock is 4,336 (1,084 x
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4.0) northern fur seals. Currently, a CV for the expansion factor is unavailable.

Minimum Population Estimate

The survey technique utilized for estimating the abundance of northern fur sealswithin the San Miguel 1sland
stock isadirect 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 N, for thisstock can not be estimated
by calculating the log-normal 20th percentile of the population estimate. Rather, N, is estimated as twice the
maximum number of pups bornin 1999 (to account for the pups and their mothers) plus the maximum number of adult
and sub-adult males counted for the 1999 season, which resultsin an N, of 2,336 ((1,084 x 2) + 168). This method
provides avery conservative estimate of the northern fur seal population at San Miguel Island.

Current Population Trend
The population of
northern fur seals on San Miguel
Island originated from the Pribil of 3000
Islands population during the late
1950s or early 1960s (Delong

. 2500 /‘
1982). The colony hasincreased /‘\( \

steadily, since its discovery in

1968, except for severe declines
in 1983 and 1998 associated with
El Nifio Southern Oscillation
events in 1982-1983 and 1997-
1998 (DeLong and Antonelis
1991, Melin and Del.ong 2000).
El Nifio events, which occur
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Melin et al. 1996). Counts from 1996 were incomplete and have not been included in the figure.

Specifically, live pup
countsincreased about 24% annually from 1972 through 1982, an increase due, in part, to immigration of femalesfrom
the Bering Sea and the western North Pacific Ocean (Del.ong 1982) (Fig. 2). The 1982-1983 El Nifio event resulted
in a60.3% decline in the northern fur seal population at San Miguel Island (Del ong and Antonelis 1991). It took the
population 7 yearsto recover from this decline, because adult female mortality occurred in addition to pup mortality
(Melin and DelLong 1994). The 1992-1993 El Nifio conditions resulted in reduced pup production in 1992, but the
population recovered in 1993 and increased in 1994 (Melin et al. 1996).

From July 1997 through May 1998, the most severe El Nifio event in recorded history affected California
coastal waters (Lynn et al. 1998). In 1997, total fur seal pup production was 3,068 pups, the highest recorded since the
colony hasbeen monitored. However, it appearsthat up to 87% of the pupsbornin 1997 died before weaning, and total
production in 1998 was only 627 pups, a decline of 79.6% from 1997 (Melin and Delong 2000). Although total
production increased to 1,084 in 1999 (S. Melin, unpubl. data), a slow 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 Del.ong 2000).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The northern fur seal population in the Pribilof Islands increased steadily during 1912-1924 after the
commercia harvest no longer included pregnant females. During this period, the rate of population growth was
approximately 8.6% (SE=1.47) per year (A. York, unpubl. data), the maximum recorded for this species. Thisgrowth
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rateissimilar and dightly higher than the 8.12% rate of increase (approximate SE=1.29) estimated by Gerrodette et al.
(1985). Given the extremely low density of the population in the early 1900s, the 8.6% rate of increase is considered
areliable estimate of Ry,

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calcul ated as the minimum population estimate
(2,336) times one-half the observed maximum net growth rate (¥ of 8.6%) times a recovery factor of 1.0 (for stocks
of unknown status that are increasing in size, Wade and Angliss 1997), resulting in a PBR of 100 San Miguel 1sland
northern fur seals per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
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 istheintention of NMFSto consider any takes
of northern fur seals by commercial fisheriesin waters off California, Oregon, and Washington as being from the San
Miguel Island stock. Information concerning the three observed fisheries that may have interacted with northern fur
sealsarelisted in Table 1. There were no reported mortalities of northern fur sealsin any observed fishery along the
west coast of the continental U.S. during the period from 1994-1998 (Table 1; Julian 1997, Julian and Beeson 1998,
Cameronand Forney 1999). Overall entanglement ratesinthe California/Oregon thresher shark/swordfish drift gillnet
fishery dropped considerably after the 1997 implementati on of aTake Reduction Plan, whichincluded skipper education
workshops and required the use of pingers and minimum 6-fathom extenders (Barlow and Cameron 1999). Because
of the changesin thisfishery after implementation of the Take Reduction Plan, mean annual takesin Table 1 are based
only on 1997-1998 data. FishingeffortintheCaliforniaangel shark/halibut set gillnet fishery was substantially reduced
as aresult of a California voter proposition banning gillnet fishing in certain areas (Julian 1997, Julian and Beeson
1998). For thisfishery, therewere no observed setsafter 1994. The estimated mean mortality ratein observed fisheries
is 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
commercia 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 fisher self-reports of northern fur seal mortalities from any
fisheries operating within therange of thisstock. Self-reported fisheriesdataareincompletefor 1994, not availablefor
1995, and considered unreliable after 1995 (see Appendix 4 of Hill and DeMaster 1998).

Table 1. Summary of available information on the incidental mortality and injury of northern fur seals (San Miguel
Island stock) in commercial fisheriesthat might take this species and cal culation of the mean annual mortality rate; n/a
indicates that data are not available. Mean annual takes are based on 1994-98 data unless noted otherwise.

Per cent Mean annual
observer Observed Estimated takes (CV in
Fishery name Years Data type coverage mortality mortality par entheses)
CA/OR thresher shark/ 9 obs data 17.9% 0 0 o
swordfish drift gillnet 95 15.6% 0 0
96 12.4% 0 0
97 23.0% 0 0
98 20.0% 0 0
CA angel shark/halibut set 94 obs data 7.7% 0 0 0
gillnet
95 extrapolated 0% 0 0? 0
96 estimates 0% 0 0?
97 (1995-98) 0% 0 0?
98 0% 0 0?
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Per cent Mean annual
observer Observed Estimated takes (CV in
Fishery name Years Data type coverage mortality mortality par entheses)
WA/OR/CA groundfish trawl 94 obs data 53.8% 0 0 0
(Pacific whiting component) 95 56.2% 0 0
96 65.2% 0 0
97 65.7% 0 0
98 77.3% 0 0
CA/OR thresher shark/ 94-98 self reports n/a n/a, n/a, nla, n/a, n/a -
swordfish drift gillnet n/a
CA angel shark/halibut set 94-98 self reports n/a n/a, n/a, nla, n/a, n/a -
gillnet n/a
unknown west coast fishery 94-98 strand data n/a 0,0,0,0,0 n‘a 0
Minimum total annual takes 0

! Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the
fishery as part of a 1997 Take Reduction Plan. Gear modifications included the use of net extenders and acoustic
warnhing devices (pingers).

2 The California set gillnets were not observed after 1994; mortality was extrapolated from effort and previous
entanglement rates.

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. During 1994-1998, no northern fur seal strandings occurred.
Fishery-related strandings during 1994-1998 resulted in an estimated annual mortality of zero animals from this stock.
This estimate is considered a minimum because not al stranded animals are found, reported, or examined for cause of
death (via necropsy by trained personnel).

STATUSOF STOCK

The San Miguel Island northern fur seal stock is not considered to be “depleted” under the MMPA or listed
as “threatened” or “endangered” under the Endangered Species Act. Based on currently available data, the estimated
annual level of total human-caused mortality and seriousinjury (0) does not exceed the PBR (100). Therefore, the San
Miguel 1dland stock of northern fur sealsisnot classified asastrategic stock. The minimum total fishery mortality and
seriousinjury for thisstock (0) isnot known to exceed 10% of the calculated PBR (10) and, therefore, can be considered
to beinsignificant and approaching zero mortality and seriousinjury rate. The stock size decreased 79.6% from 1997
to 1998 and began to recover in 1999. The status of this stock 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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HAWAIIAN MONK SEAL (Monachus schauinslandi)

STOCK DEFINITION AND GEOGRAPHIC RANGE

Hawaiian monk seals are distributed throughout the Northwestern Hawaiian Islands (NWHI) in six main
reproductive subpopulations at French Frigate Shoals, Laysan and Lisianski Idlands, Pearl and Hermes Reef, and
Midway and Kure Atoll. Small numbers also occur at Necker, Nihoa, and the main Hawaiian Islands, primarily at
Niihau. Genetic variation in Hawaiian monk sealsis extremely low and may reflect both a long-term history at low
population level sand more recent human influences (Kretzmann et a., 2001). Thetendency for genetic drift may have
been relatively large, due to the small size of different island/atoll subpopulations. However, 10-15% of these seals
migrateamong the subpopul ations (Johnson and Kridler 1983; National MarineFisheries Service[NMFS] unpubl. data)
and, to somedegree, thismovement should counter the devel opment of separate genetic stocks. Genetic variation among
the different island populationsislow (Kretzmann et al., 1997; 2001).

Demographicaly, thedifferent island subpopul ations have exhibited considerabl eindependence. For example,
abundance at French Frigate Shoals grew rapidly from the 1950s-1980s, while other subpopulations declined rapidly.
Variability in past population trends may be partialy explained by changesin levels of human disturbance (Gerrodette
and Gilmartin 1990; Ragen 1999). Current demographic variability among the subpopulations probably reflects a
combination of age structure effects resulting from different recent histories and variable environmental conditions.
While research and recovery activities may focus on the problems of single island/atoll subpopulations, the speciesis
managed as a single stock.

POPULATION SIZE

The best estimate of the total population size is 1,463. This estimate is the sum of counts at the six main
Northwest Hawaiian | slands subpopul ations, an extrapolation of counts at Necker and Nihoalslands, and counts at the
main Hawaiian | slands. Abundance of the main reproductive subpopul ationsis best estimated using the number of seals
identified at each site. Individual seals are identified by flipper-tags and applied bleach-marks, and distinctive natural
features such as scars and pelage patterns. Flipper-tagging of weaned pups began in the early 1980s and the majority
of the sealsin the main reproductive subpopul ations can be identified on the basis of those tags. In 2000, identification
efforts were conducted during two- to five-month studies at all main reproductive sites except Midway Atoll, where
studies lasted 8 months, A total of 1,303 seals (including 191 pups) were observed at the main reproductive
subpopulations in 2000 (Johanos and Baker, 2001). Removal analyses in previous years and sighting probability
calculations suggest that 90% or more of the sealswereidentified at each site(i.e., any negative bias should belessthan
10%).

Monk sealsal so occur at Necker and Nihoaldlands, where counts are conducted once or afew timesinasingle
year. Abundance is estimated by correcting the mean of all beach counts accrued over the past five years. The mean
(xSD) of al counts (excluding pups) conducted during 1996-2000 were 18.2(+ 8.6) at Necker Island and 20.0 (+4.2)
at Nihoalsland (Johanos and Ragen 1999a,b; Johanos and Baker 2000, 2001, in press). Therelationship between mean
counts and total abundance at the reproductive sites indicates that the total abundance can be estimated by multiplying
the mean count by acorrection factor (+SE) of 2.89 (+0.06, NMFS unpubl. data). Resulting estimates (plusthe average
number of pups known to have been born during 1996-2000) are 53.6 (£24.9) at Necker Island and 61.1 (+12.1) at
Nihoa Idland.

A number of sealsareal so distributed throughout themain Hawaiian I slands. Theseincludenaturally occurring
seals and any animals remaining from 21 seals released around the islands in 1994. All but two were subsequently
resighted near their release sites, but their survival to 2000 is unknown, because thereis no formal re-sighting effort in
the main Hawaiian Islands. The first systematic monk seal survey was conducted around the main Hawaiian Islands
in 2000. Duringthissurvey, 41 sealswereidentified from aircraft, and another four animals not seen fromthe air were
confirmed present from concurrent ground observations. Thus, 45 sealswere identified in the Main Hawaiian Islands
in 2000 (Baker and Johanos 2001).

Minimum Population Estimate
Thetotal number of sealsidentified at the main reproductive sitesisthe best estimate of minimum population
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size at those sites (i.e., 1,303 seadls). Minimum population sizes for Necker and Nihoa Islands (based on the formula
provided by Wade and Angliss (1997)) are 37 and 52, respectively. The minimum abundance estimate for the main
Hawaiian Islands based upon the aerial survey is45 seals. The minimum population size for the entire stock (species)
isthe sum of these estimates, or 1,437 seals.

Current Population Trend
Thetotal of mean non-pup beach

counts at the main reproductive 600

subpopulations in 2000 is approximately " -

60% lower than in 1958. From 1985 to 5550 -

2000, the average rate of decline was < =
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and birthsat French Frigate Shoalsduring

1998-2000. During recent years, decreases

at French Frigate Shoals have been offset  Figure 10. Mean beach counts of Hawaiian monk seal's (non-pups) at the
by increases at other subpopulations. main reproductive rookeries (excluding Midway Atoll), 1985-2000.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Assuming mean beach counts are areliableindex of total abundance, the current net productivity rate for this
speciesis-0.03 yr (loglinear regression of beach counts of non-pups, 1985-2000; R? = 0.79, P<0.001). Thistrendis
largely due to a severe decline at French Frigate Shoals, where non-pup beach counts decreased by 60% from 1989 -
2000. Populations at Laysan and Lisianski 1slands have remained relatively stable since approximately 1990.

Contrary to trends at the above sites, the subpopulation at Kure Atoll has grown at ca. 5% yr* since 1983
(loglinear regression of beach counts, 1983-2000; R? = 0.85, P<0.001), duelargely to decreased human disturbance and
introduced females. The subpopulation at Pearl and Hermes Reef has grown at approximately 6% yr* since 1983
(loglinear regression of beach counts, 1983-2000; R? = 0.84, P<0.001). Growth of the Pearl and Hermes population
may be slowing slightly, as previousto 1999 the growth rate averaged 7%yr™. Thislatter annual growth rateisthe best
indicator of the maximum net productivity rate (R, for thisspecies. Finally, thesmall subpopulation at Midway Atoll
continues to show signs of recovery.

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (1,437)
times one half the maximum net growth rate for this stock (%2 of 7%) times arecovery factor of 0.1 (for an endangered
species, Wade and Angliss 1997), which yields a PBR of 5 monk seals per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Human-related mortality has caused two major declines of the Hawaiian monk seal (Ragen 1999). In the
1800s, this species was decimated by sealers, crews of wrecked vessels, and guano and feather hunters (Dill and Bryan
1912; Wetmore 1925; Clapp and Woodward 1972). Several subpopulationsmay have been driven extinct; for example,
no sealswere seen at Midway Atoll during a 14-month period in 1888-89, and only asingle seal was seen during three
months of observationsat Laysan Islandin 1912-13 (Bailey 1952). A survey in 1958 indicated at |east partial recovery
of the speciesinthefirst half of thiscentury (Rice 1960). However, subsequent surveysrevea ed that all subpopulations
except French Frigate Shoals declined severely after the late 1950s (or earlier). This second decline has not been
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explained at Pearl and Hermes Reef, or Lisianski and Laysan Islands. At Kure Atoll, Midway Atall, and French Frigate
Shoals, trends appear to have been determined by the pattern of human disturbance from military or U.S. Coast Guard
activities. Such disturbanceisbelieved to have caused pregnant femal esto abandon prime pupping habitat and nursing
females to abandon their pups (Kenyon 1972; Gerrodette and Gilmartin 1990), resulting in decreased in pup survival,
which led to poor reproductive recruitment, low productivity, and population decline.

Fishery Information

Detrimental fishery interactions with monk seals include: operations/gear conflict, seal consumption of
discarded fish, and competition for prey. Entanglement of monk seals in fishing gear, which is believed to originate
outsidethe Hawaiian archipel ago, isdescribed in aseparate section below. Since 1982, fishery-related monk seal deaths
have included the following: one seal died from entanglement in the bridle rope of lobster trap (1986; NMFS, unpubl.
data), another entanglement deathin anillegally set gill net off the western shore of Oahu (1994; NMFS, unpubl. data),
and one died from ingestion of arecreational fish hook and probable drowning off the island of Kauai (1995; NMFS,
unpubl. data). A total of 20 seals have been observed with embedded fish hooks during 1982-2000. The hooks were
not always recovered and it was not possible to attribute each hooking event to a specific fishery. Among hooks that
could be identified, sourcesincluded recreational fisheries (esp. for Caranx sp. in the main Hawaiian Islands), federal
and state bottomfish and federal longline fisheries (NMFS unpubl. data). For the purposes of a recent Biological
Opinion, hookings conservatively judged to be of commercia origin were summarized (NMFS 2001).  Importantly,
the mgority of these deaths and injuries have been observed incidentally during land-based research or other activities;
monk seal/fisheries interactions need to be monitored to assess the rate of fisheries-related injury or mortality for this
Species.

Four fisheriesmay interact with Hawaiian monk seals. The NWHI lobster fishery beganin thelate 1970s, and
developedrapidly intheearly 1980s (Polovina, 1993). Annual landingspeaked in 1985 (1.92 million lobsters) and 1986
(1.69 million lobsters; Haight and DiNardo 1995). Thereafter, the fishery declined and was closed temporarily in 1993
duetolow spawning stock biomassof spiny lobster. Since 1994, landingsremained lower thaninthemid- tolate 1980s,
while catch of dlipper lobster increased in someareas. The number of vesselsin thefishery increased from four in 1983
to 17 in 1985, then ranged from 0-12 during 1991-2000 (Dollar 1995; DiNardo et a. 1998; Kawamoto and Pooley,
2000). Historically, both effort and landings have been concentrated at Gardner Pinnacles, Maro Reef, Necker Island,
and St. Rogatien Bank (Clarke and Todoki 1988; Polovina and Moffitt 1989). However, spatial management of the
NWHI lobster fishery began in 1998 with the formation of four management areas: Necker Island (Area 1), Maro Reef
(Area 2), Gardner Pinnacles (Area 3), and all remaining banks from Nihoa Island in the east to Kure Atoll in the west
(Area4). This approach was adopted in an effort to prevent local depletion of lobster stocks at Necker Island, Maro
Reef, and Gardner Pinnacles and to dispersefishing effort, which in recent years had been limited to Necker Island and
Maro Reef. Asaresult of the new management approach, |obsters were taken from Area 4, which, until 1998, had not
been fished since the early 1990's (DiNardo et a.1998; Kawamoto and Pooley 2000). Summaries of catch by area,
trends and available data on bycatch are published in annual reports, the most recent being Kawamoto and Pooley
(2000). Neither incidental mortality nor seriousinjury have been observed by NMFS observers of the lobster fishery
through 2000. Aswas noted, one mortality was documented in 1986; amonk seal drowned after becoming entangled
in the bridle rope of an actively fishing lobster trap near Necker Island. The potential for indirect interaction due to
competition for prey is being investigated (see Habitat | ssues below).

NMFS closed the Northwestern Hawaiian 1slands lobster fishery in 2000 due to uncertainty in the estimates
of biomass, and the fishery remains closed to date. President Clinton’s Executive Order (1/18/2001) creating the
Northwest Hawaiian Islandscoral reef ecosystem reserve may preclude somelobster fishinginthe NWHI, but thisissue
has yet to be resolved.

The NWHI bottomfish fishery has been reported to interact with monk seals. This fishery occurred at low
levels (< 50 t per year) until 1977, steadily increased to 460 metric tons in 1987, then dropped to 284 metric tonsin
1988, and varied from 119 - 201 metric tons per year from 1989-2000 (Kawamoto 1995; Moffitt, pers. comm.). The
number of vesselsrosefrom 19in 1984 to 28 in 1987, and then varied from 10to 17 in 1988 through 2000 (Kawamoto
1995; Moffitt, pers. comm.). Currently, the bottomfish fishery remains open, although its area of operation has been
substantially restricted by President Clinton’ sExecutive Order (1/18/2001). The Agency ispreparing an Environmental
Impact Statement and a Section 7 Biological Opinion on the operation of the fishery. The fishery was monitored by
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observersfrom October 1990 to December 1993 (ca. 13% coverage), but is currently monitored by the State of Hawaii
usinglogbooks. However, the Statel ogbook doesnot includeinformation on protected speciesand, therefore, the nature
and extent of interactionswith monk seals cannot be assessed from logbooks. Fishers, however, are required to report
all incidental mortality and injury within 48 hours of their return to port (pursuant to MMPA section 118(e)); no such
mortality or injury has been reported since 1994 when the MMPA was amended to include section 118. Nitta and
Henderson (1993) evaluated observer data from 1991-92 and reported an interaction rate of one event per 34.4 hours
of fishing, but they do not provide a confidenceinterval for their estimate. The authors documented observer reports
of seals taking bottomfish and bait off fishing lines, and observer reports of seals attracted to discarded bottomfish
bycatch. Hookings and other sources of injury resulting from the Federal bottomfish fishery are documented and
considered in arecent NMFS Biological Opinion (NMFS 2001). The ecological effects of this fishery on monk seals
(e.g., competitionfor prey or ateration of prey assemblagesby removal of key predator fishes) areunknown. However,
published studies on monk seal prey selection based upon scat/spew analysis and seal-mounted video, rarely revealed
evidence that monk seals fed on families of bottomfish which contain commercial species (many prey itemsrecovered
from scats and spewswere identified only to thelevel of family; Goodman-Lowe 1998, Parrish et al. 2000). Fatty acid
signature analysis is incomplete regarding the importance of commercial bottomfish in the monk seal diet, but this
methodology continues to be pursued.

A third fishery in which past interactions with monk seals were documented was the pelagic longline fishery.
This fishery targets swordfish and tunas, primarily, and does not compete with Hawaiian monk seals for prey. The
fishery began in the 1940s, and operated at arelatively low level (< 5000 t per year) until the mid-1980s. In 1987, 37
vessels participated, but by 1991, the number had grown to 141 (Ito, 1995). The number of active vesselsranged from
103-141 during 1991-2000. Entry is currently limited to a maximum of 164 vessels (Ito and Machado, 1999). Total
landings ranged from 8,100-13,000 metric tons during 1991-2000 (Ito, pers. comm.). While most 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 at least two hooked seal's (included in hookings reported above) and 13 unusual seal wounds thought to have
resulted from interactions. 1n response, NMFS established a permanent Protected Species Zone extending 50 nautical
miles around the NWHI and the corridors between the islands in October 1991. Subseguent shore-based observations
of seals have found no further evidence of interactions with the longline fishery after establishment of the Protected
SpeciesZone. At present, interactionswith protected speciesare assessed using Federal logbooks and observers (4-5%
coverage), which may lack sufficient statistical power to estimate monk seal mortality/seriousinjury ratesfromlongline
interactions. However, since 1991, there have been no observed or reported interactions of thisfishery with monk seals.

There have also been interactionsbetween recreational fisheriesand monk sealsin both the NWHI and around
the main Hawaiian Islands. At least three seals have been hooked at Kure Atoll, but such incidents should no longer
occur at thissite because the atoll wasvacated by the U.S. Coast Guardin 1993. Inthemain Hawaiian Islands, one seal
was found dead in an offshore (non-recreational) gillnet in 1994 and a second seal was found dead with arecreational
hook lodged in its esophagus. A total of 10 seals have been observed with embedded hooks in the main Hawaiian
Islands during 1989-2000 (NMFS unpubl. data). Several incidents involved hooks used to catch ulua (Caranx spp.).
A sport fishing charter company recently ceased operations at Midway Atoll. To the extent that sport fishing occurs
in the future at Midway, the potential for monk sealsto be harmed by hooks will increase at that site.

Interest in the harvest of precious coral inthe NWHI represents a potential for future interactions with monk
seals. The impact that removal of precious corals might have on monk seal prey resources and foraging habitat is
unknown. However, recent studies of sealswith satellite transmitters and surveys using manned submersiblesindicate
that some seals forage at patches of precious gold corals occurring over 500m in depth (Parrish et al., 2002). The
recruitment rate of gold coral is unknown, but thought to be slow, raising concern that coral harvesting could have
negative long-term impacts on monk seal foraging habitat. As a result, the Western Pacific Regional Fisheries
Management Council has recommended regulations to suspend or set to zero annual quotas for gold coral harvest at
specific locations until data on impacts of such harvests become available.
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Table 1. Summary of incidental mortality of Hawaiian monk seals due to commercial and recreational fisheries since
1990 and calculation of annual mortality rate. n/aindicates that sufficient data are not available.

Fishery Name Range of Range of Total Estimated Mean
Years # of vessdls per year Data type observer observed mort. (in annual
coverage mort. iven years) mort.

NWHI lobster 91-00 0-12 Observer 0-100% 0 n/a n/a
Log book
NWHI 91-00 11-17
Bottomfish n/a n/a n‘a n/a n‘a
Pelagic longline 91-00 103-141 Observer
L.og book 4-5% 0 n/a n‘a
Recreational 91-95 n/a n/a n/a 2 n/a n/a

" Data collected incidentally.

Fishery Mortality Rate

Dataareunavailableto fully assessinteraction with specific fisheriesin Hawaii, thus one cannot conclude that
the total fishery mortality and serious injury for this stock is less than 10% of the calculated PBR. Therefore, total
fishery mortality and seriousinjury cannot be considered to beinsignificant and approaching arate of zero. Monk seals
also continue to die from entanglement in North Pacific fishing gear and other debris (likely originating from various
countries), and NMFS along with partner agencies, is pursuing a program to mitigate this source of mortality (see
below).

Direct fishery interactions with monk seals remains to be thoroughly evaluated and the information above
represents only observed interactions. Without further study, an accurate estimate cannot be determined. 1n addition,
interactionsmay beindirect (i.e., involving competition for prey or consumption of discardsfrom thebottomfishfishery)
and, to date, the extent or conseguences of such indirect interactions remain the topic of ongoing investigation.

Entanglement in Marine Debris

Hawaiian monk seals become entangled in fisheries and other marine debris at rates higher than reported for
other pinnipeds (Henderson 2001). A total of 204 cases of seals entangled in fishing gear or other debris have been
observed through 2000 (Henderson 2001; NMFS, unpubl. data), including six documented mortalities resulting from
entanglement in fisheries debris (Henderson 1990, 2001; NMFS, unpubl. data). Thetypes of fishing gear fouling the
reefsand beaches of the NWHI and entangling monk seal sisnot among types used in fisheries conducted inthe NWHI.
For example, trawl net and monofilament gillnet accounted for approximately 35% and 34% of the debrisremoved from
reefsinthe NWHI by weight, and trawl net alone accounted for 88% of the debris by frequency (Donohue et a. 2001).
Y et there are no commercial trawl fisheriesin Hawaii.

The NMFS and partner agencies continue to pursue an ambitious effort to mitigate impacts of marine debris
on monk seals aswell asturtles, coral reefs and other wildlife. Marine debrisisremoved from beaches and entangled
seals during annual population assessment activities at the main reproductive sites. Efforts to remove potentially
entangling marine debrisfrom reefs surrounding monk seal haulout sitesare growing. During 1996-2000 debris survey
and removal efforts, 78,875 kg of derelict net and other debris were removed from the coral reef habitat in the NWHI
(Donchueet al. 2000, Donohue et a. 2001; Donohue, pers. comm). Using funds dedicated to marine debris mitigation,
this effort was greatly expanded in 2001.

Other Mortality

Since 1982, 23 sedls died during rehabilitation efforts; additionally, two died in captivity, two died when
captured for trand ocation, onewas euthani zed (an aggressive male known to cause mortality), three died during captive
research and three died during field research (Baker and Johanos, in press).

In 1986, aweaned pup died at East 1sland, French Frigate Shoals, after becoming entangled in wire left when
the U.S. Coast Guard abandoned the island three decades earlier. 1n 1991, a seal died after becoming trapped behind
an eroding seawall on TernIsland, French Frigate Shoals. Thisseawall continuesto erode and poses an ongoing threat
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to the safety of seals and other wildlife.

Theonly documented case of illegal killing of an Hawaiian monk seal occurred when aresident of Kauai killed
an adult female in 1989.

Other sources of mortality which are (or may be) impeding the recovery of this subpopulation include single
and multiple male aggression (mobbing), shark predation, and disease/parasitisn. When multiple males attempt to
mount and mate with an adult female or immature animal of either sex, injury or death of the attacked seal often results.
Theresulting increasein female mortality appearsto have been amajor impediment to recovery at Laysan and Lisianski
Islands. Since1982, at least 67 seal shavedied or disappeared after suffering multiplemale aggression at Laysan Island.
Multiple male aggression has also been documented at French Frigate Shoals, Kure Atoll, and Necker Island. Multiple
male aggression isthought to berelated to an imbalance in adult sex ratios, with males outnumbering females. 1n 1994,
22 adult males were removed from Laysan Island, and only three seals are thought to have died from mobbing at this
sitesincetheir removal (1995-2000). Such imbalancesin the adult sex ratio are morelikely to occur when populations
arereduced (Starfield et al. 1995).

I'n addition to mobbing, aggressive attacks by single adult maleshaveresultedin several monk seal mortalities.
Thiswas most notable at French Frigate Shoalsin 1997, where at |east 8 pupsdied as aresult of adult male aggression.
Many more pups were likely killed in the same way but the cause of their deaths could not be confirmed. Two males
that killed pupsin 1997 were observed exhibiting aggressive behavior toward pups at the beginning of the 1998 pupping
season. Both males were translocated to Johnston Atoll, 870 km to the southwest. Subsequently, mounting injury to
pups have decreased.

Shark-related injury and mortality incidents may have increased in the late 1980s and early 1990s at French
Frigate Shoal's, but such mortality was probably not the primary cause of thedecline at thissite (Ragen 1993). However,
indications are that shark predation has accounted for a significant portion of pup mortality in the last few years. At
French Frigate Shoalsin 1999, 17 pups were observed injured by large sharks, and at least 3 were confirmed to have
died from shark predation (Johanos and Baker, 2001). Assigning cause of death to shark predation is problematic, as
predation events are rarely observable. However, it is believed that as many as 25 pups of atotal 92 born at French
Frigate Shoalsin 1999 werekilled by sharks. 1n 2000, five pupswere known to have been attacked by large sharks, and
at least one died from shark predation. Asmany as five other pups are believed to have been similarly killed. NMFS
isworking with USFWS to develop a strategy to reduce shark predation on monk seal pups. .

The potential causes of high pup mortality, including shark predation, disease, male aggression and food
limitation are currently being investigated at French Frigate Shoals. Whilevirtually all wild monk seals carry parasites
after they begin to forage, the role of parasitism in monk seal mortality is unknown. Disease effects on monk seal
demographic trendsis also uncertain. 1n 2000, base line health screening was conducted on monk seals from Laysan
and Lisianski Islands, and Midway Atoll.

STATUSOF STOCK

In 1976, the Hawaiian monk seal was designated depleted under the Marine Mammal Protection Act of 1972 and as
endangered under the Endangered Species Act of 1973. The species is assumed to be well below its optimum
sustainable population (OSP) and, since 1985, has declined on average approximately 3% per year. Therefore, the
Hawaiian monk seal is characterized as a strategic stock.

Habitat I ssues

Vessal Groundings pose a continuing threat to monk sealsand their habitat. On 16 October 1998 the Paradise
Queen I1, alaobster fishing vessel, ran aground on the eastern edge of Kure Atoll. 1n 2000, vessel fragments remained
on the reef and shoreline of Green Island. On occasion, monk seals land on wreck debris. During aninitial clean up
effort, accessiblehazardousmaterial and | obster trapswereremoved. |nsubsequent years, several hundred trapswashed
ashore and were removed from Green Island. Less than 15 traps were found ashore during 2000.

Another grounding occurred on 6 June 2000 when the 77 ft longliner Sivordman | ran aground onthe perimeter
reef of Pearl and Hermes Atoll four miles northeast of Southeast Island. The crew wasrescued by the NMFSmonk seal
field personnel and transported to anearby vessel. Of 81,200 gallons of fuel on board; 79,000 gallons were recovered
and the remainder spilled. An oil spill response crew evaluated the scene one week later and determined that impacts
towildlife and coral reefswere minimal. No evidence of oiling or other impacts to Hawaiian monk seals were found.
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Salvage crews subsequently spent 2 weeks cleaning the vessel and preparing it for removal from the reef. On July 27,
2000 the salvage tug American Salvor removed the Swordman | from the perimeter reef and sank it in deep water.

Availabledataindicatethat the substantial declineat French Frigate Shoalswasrelated tolack of availableprey
and subsequent emaciation and starvation. Two leading hypotheses to explain the lack of prey are 1) the local
population reached its carrying capacity in the 1970s and 1980s, diminishing its own food supply, and 2) carrying
capacity was simultaneously reduced by changesin oceanographic conditions and a subsequent declinein productivity
(Polovinaet al. 1994; Craig and Ragen 2000).

Studies are a so being conducted to identify and characterize at-sea habitat use. 1n 2000, 42 seals of various
ages and both sexes were fitted with satellite-linked dive recorders to track movements and dive patterns. In addition,
aprey selection study using identification of prey hard partsin scats and spewings has been published (Goodman-L owe
1998).

Since 1979, human disturbance of seals in their terrestrial habitat has been limited primarily to Kure and
Midway Atolls. TheU.S. Coast Guard LORAN station at Kure Atoll closed in 1992 and vacated in 1993. Historically,
human activities led to the near extinction of the resident monk seal population at Midway both in the late 1800s, and
againinthe 1960s. The population failed to recover inthe 1970s and 1980s, but has recently grown dueto immigration
from nearby sites. The U.S. Naval Air Facility at Midway closed in 1993 and following clean-up and restoration
activities, jurisdiction was transferred in 1997 to the U.S. Fish and Wildlife Service, which manages the atoll as a
National WildlifeRefuge. A privatecompany which had providedtourist activities(e.g., scubadiving and sport fishing),
aswell asharbor services, terminated their operationsat Midway Atoll in 2002. Asaresult, thelevel of human activity
that could impact monk seals at the site has diminished. Any future devel opment which might increase access to the
Refuge will need careful management and monitoring to prevent further human disturbance. Disturbance at sea (e.g.,
direct and indirect fisheries interactions) may also impede recovery. Asdescribed above, however, the possible types
of disturbance at sea cannot yet be characterized or quantified.

Another important habitat issue is adegrading seawall at Tern Island, French Frigate Shoals. TernIdand is
the site of the U.S. Fish and Wildlife refuge station, and is one of two sites in the NWHI accessible by aircraft. The
island and the runway have played akey rolein effortsto study thelocal monk seal population and to mitigateits severe
and ongoing decline. DuringWorldWar 11, theU.S. Navy enlarged theidland to accommodatethe runway. A sheet-pile
seawall was constructed to maintain the modified shape of theisland. Degradation of the seawall is creating entrapment
hazards for seals and other wildlife and isthreatening to erode the runway. Erosion of the seawall has raised concerns
about the potential release of toxic wastes into the ocean. The loss of the runway could lead to the closure of the Fish
and Wildlife Service station at the site and would thereby reduce on-site management of the refuge. The loss of the
runway and refuge station would also hinder research and management efforts to recover the monk seal population.
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Revised 10/31/2002 (new stock)

HARBOR PORPOI SE (Phocoena phocoena): Morro Bay Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the Pacific, harbor porpoise are found in coastal
and inland waters from Point Conception, California to [N44.0 )
Alaska and across to Kamchatka and Japan (Gaskin 1984). %ngcgnlwasmngm
Harbor porpoise appear to have more restricted movements
along the western coast of the continental U.S. than along
the eastern coast. Regional differencesin pollutant residues |y o
in harbor porpoiseindicatethat they do not moveextensively Northern Californi
between California, Oregon, and Washington (Calambokidis Southern Oregon
and Barlow 1991). That study also showed some regional
differences within California (although the sample sizewas
small). This pattern stands as asharp contrast to the eastern ~ [V40.07
coast of the U.S. and Canada where harbor porpoise are
believed to migrate seasonally from as far south as the
Carolinasto the Gulf of Maineand Bay of Fundy (Polacheck San Francisco-
et a. 1995). A phylogeographic analysis of genetic data  |y35.0- Russian River
from northeast Pacific harbor porpoise did not show
complete concordance between DNA sequence types and Monterey
geographic location (Rosel 1992). However, an analysis of Bay
molecular variance (AMOVA) of the same data with
additional samplesfound significant genetic differencesfor N36.07
four of the six pair-wise comparisons between the four areas Morro Bay
investigated: California, Washington, British Columbia, and
Alaska (Rosel et a. 1995). These results demonstrate that
harbor porpoise along the west coast of North Americaare  [|\N34.0 : : : -
not panmictic or migratory, and movement is sufficiently W1280  WI1260  WI1240  W1220  W1200  W118.0
restricted that genetic differences have evolved. Recent  Figurel. Stock boundariesand distributional range of
preliminary genetic analyses of samples ranging from  harbor porpoise along the California/southern Oregon
Monterey Bay, California to Vancouver Island, British coast. Shaded area represents harbor porpoise habitat
Columbia indicate that there is small-scale subdivision  (0-200 m) along the U.S. west coast.
within the U.S. portion of thisrange (Chivers et al., 2002).

In their assessment of harbor porpoise, Barlow and
Hanan (1995) recommended that the animal sinhabiting central California (defined to be from Point Conception to the
Russian River) betreated as a separate stock. Their justificationsfor thiswere: 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 causethelocal depletion of harbor porpoiseif central Californiaisnot managed
separately.  Although geographic structure exists along an almost continuous distribution of harbor porpoise from
Cdliforniato Alaska, stock boundaries are difficult to draw because any rigid line is (to a greater or lesser extent)
arbitrary fromabiological perspective. Nonethel ess, failureto recognize geographic structure by defining management
stocks can lead to depletion of local populations. Based on recent genetic findings (Chivers et al., 2002), California
coast stocks were re-evauated and significant genetic differences were found among 4 identified sampling sites.
Revised stock boundaries are presented here based on these genetic data and density discontinuities identified from
aerial surveys, resulting in six California/Oregon/Washington stocks where previoudly there had been four (Carrettaet
al. 2001a). Thestock boundariesfor animalsthat occur in California/southern Oregon waters are shown in Figure 1.
For the 2002 Marine Mammal Protection Act (MMPA) Stock Assessment Reports, other Pacific coast harbor porpoise
stocks include: 1) aMonterey Bay stock, 2) a San Francisco-Russian River stock, 3) a northern California/southern
Oregon stock, 4) an Oregon/Washington coast stock, 5) an Inland Washington stock, 6) a Southeast Alaska stock, 7)
aGulf of Alaskastock, and 8) aBering Seastock. Stock assessment reportsfor Monterey Bay, San Francisco-Russian
River, northern California/southern Oregon, Oregon/Washington coast, and | nland Washington watersharbor porpoise

o\ California

Cape Mendocino

Point Arena

Russian River

Monterey Bay

Paint Conception
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appear inthisvolume. Thethree Alaskaharbor porpoise stocksarereported separately inthe Stock Assessment Reports
for the Alaska Region.

POPULATION SIZE

Previous estimates of abundance for California harbor porpoise were based on aerial surveys conducted
between the coast and the 50-fm isobath during 1988-95 (Barlow and Forney 1994, Forney 1999a). These estimates
did not include an unknown number of animals found in deeper waters. Barlow (1988) found that the vast mgjority of
harbor porpoise in California were within the 0-50-fm depth range; however, Green et a. (1992) found that 24% of
harbor porpoise seen during aeria surveys of Oregon and Washington were between the 100m and 200m isobaths (55
to 109 fathoms). A systematic ship survey of depth strata out to 90 m in northern California showed that porpoise
abundance declined significantly in waters deeper than 60 m (Carretta et al. 2001b). A recent analysis of harbor
porpoisetrendsincluding oceanographi c datasuggeststhat the proportion of Californiaharbor porpoisein deeper waters
may vary between years (Forney 1999b). 1n 1999, aerial surveys extended farther offshore (to the 200m depth contour
or 15 nmi distance, whichever isfarther) to provide amore complete abundance estimate. Based on aerial surveysfrom

1997-99 under good survey conditions (Beaufort £ 2, cloud cover £ 25%) the estimate of abundance for this stock
is932 animals (CV =0.41).

Minimum Population Estimate
Theminimum population estimatefor the M orro Bay harbor porpoisestock istaken asthelower 20th percentile
of the log-normal distribution of the abundance estimated from the 1997-99 aerial surveys, or 669 animals.

Current Population Trend

Analyses of a1986-95 time series of aerial surveyshave 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 (1995) found a negative trend in population size; however, that trend was no longer
significant when sea surface temperature (a proxy measure of oceanographic conditions) was included in an updated
non-linear trend analysis (Forney 1999b). The negative correlation between harbor porpoise sighting rates and sea
surface temperatures 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 speciesinthisarea. Although encounter ratesduring the 1999 aerial survey
were again higher than in past years, the trend in relative abundance (following methods of Forney 1995) is not
statistically significant (p=0.12, Figure 2). Moredetail ed studiesof encounter rate patternsinrelationto satellite-derived
seasurfacetemperature during 1993-99 are planned to shed light on potential oceanography-related movement patterns
of harbor porpoise in this region.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Based on what are argued to be biological limitsof the species(i.e. femalesgivebirth 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 achievable for any
real population. [Woodley and Read (1991) cal culate a maximum growth rate of approximately 5% per year, but their
argument for this being amaximum (i.e. that porpoise survival rates cannot exceed those of Himalayan thar) is not well
justified.] Population growth rates have not actually been measured for any harbor porpoise population. Because a
reliabl e estimate of themaximum net productivity rateisnot availablefor Morro Bay harbor porpoise, we usethedefault
maximum net productivity rate (Ry,,x) of 4% for cetaceans (Wade and Angliss 1997) be employed.

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock is cal cul ated as the minimum popul ation size (669)
times one half the default maximum net growth rate for cetaceans (%2 of 4%) times arecovery factor of 0.5 (for astock
of unknown status; Wade and Angliss 1997), resulting in aPBR of 7.

52



HUMAN-CAUSED MORTALITY
Fishery Information

The set gillnet fishery for halibut and angel shark operatesin the vicinity of Morro Bay and fishing effort here
has steadily increased in recent years. California Department of Fish and Game (CDFG) estimated fishing effort for
1996-2001 is 32, 88, 139, 121, 284, and 375 days respectively. The preliminary 2001 estimate of 375 days represents
the first three calendar quarters only. Mortality rates of harbor porpoise in the set gillnet fishery in this region are
available only from 43 trips observed between 1990-94 (Julian and Beeson 1998), in which one harbor porpoise was
killed. Thisrepresentsakill rate of 0.023 porpoise/day fished (bootstrap CV =0.97). Applyingthiskill rateto the 2001
estimate of fishing effort resultsin amortality estimate of 9 porpoise (0.023 * 375 days) through thefirst three quarters
of 2001, which exceeds PBR. Projected mortality levels based on this kill rate and effort levels for 1996-2001 are
summarizedin Table 1. It should be noted that thiskill rate includes sets made in less than 30 fathoms of water, where
the potential to entangle porpoiseis probably higher. Thefishery isnow prohibited from fishing inside of 30 fathoms
and thus the kill rate may be biased upward if current fishing effort isin compliance with this area closure. However,
thekill rate of 0.023 porpoise/day still representsthe best available information since the fishery has not been observed
inthisregionsince 1994. Thewhite seabass set gillnet fishery also operatesinthevicinity of Morro Bay and thisfishery
has been documented to take harbor porpoisein the past (Norrisand Prescott 1961). Effort inthewhite seabassfishery
in the vicinity of Morro Bay for the last five years (1997-2001) has been 0, 26, 7, 61, and 132 days respectively.

In September 2000, the CDFG issued emergency regul ationswhich restricted fishing in the central California
halibut set gillnet fishery to waters deeper than 60 fathoms, citing concerns over the continued mortality of common
murres and decline of the southern sea otter population. The closure area extended from Point Reyes (N38) to Y ankee
Point (N36.5) in Monterey County and from Point Arguello (N34.6) to Point Sal (N34.9) in Santa Barbara County (the
areafrom Y ankee Point to Point Sal remained open to fishing outside of 30 fathoms). In April 2001, CDFG proposed
permanent year-round regulations to eliminate set gillnet fishing inshore of 60 fathoms from Point Reyes to Point
Arguello. The emergency closure inside of 60 fathoms has since lapsed and at |east several vessels have moved to the
Morro Bay areafrom Monterey sincetheinitial closure. CDFG intendsto make permanent a 60-fathom closurefor the
set gillnet fishery from Point Reyes to Point Arguello by May 2002.

Two harbor porpoi semortalitieswereinaccurately reportedin Marine Mammal Authorization Permit (MMAP)
fisher self-reportsfor the Californiadrift gillnet fishery during 1996-98. Both of themortalitiesoccurred on an observed
fishingtrip and were actually short-beaked common dol phins (NMFS, Southwest Fisheries Science Center, unpublished
data). Thisfishery has not previously been known to take harbor porpoise.

STATUSOF STOCK
Based on the last 5 years of 0.50
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fathoms. With increasing fishing includestherange of three Californiastocks (Morro Bay, Monterey Bay, and
San Francisco-Russian River).
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effort and no observer programin place, thetotal fishery mortality for thisstock cannot be considered to beinsignificant
and approaching zero mortality and seriousinjury rate. A permanent set gillnet closureinside of 60 fathomsisexpected
tobein place by May 2002 which would effectively eliminate set gillnetsfrom most harbor porpoise habitat and reduce
mortality to near zero. Research activities will continue to monitor the population size and to investigate population
trends. There are no known habitat issues that are of particular concern for this stock.

Table 1. Summary of available information on incidental mortality and injury of harbor porpoise (Morro Bay stock)
in commercial fisheries that might take this species (Cameron and Forney 2000, Carretta 2001, Forney et al., 2001;
NMFS'SWFSC, unpublished data). Mean annual takes are based on 1996-2000 data unless noted otherwise.

Percent Estimated | Mean Annual Takes
Fishery Name Year(s) Data Type Observer Observed Mortality | (CV in parentheses)
Coverage Mortality Kill/Day (CVin
parentheses)
CA angel shark / halibut
and other specieslarge 1996 0% - 1(0.97)
mesh (>3.5") et gillnet 1997 0% - 2(0.97)
fishery 1998 1990-94 0% - 3(0.97)
1999 | observer data 0% - 0.023? 3(0.97) 3.2(0.97)
2000 0% - 7(0.97)
2001* 0% - 9(0.97)*
Minimum total annual takes 3.2(0.97)°

Estimate of mortality is based on preliminary effort estimates for the first three calendar quarters of 2001.
“Mortality rateis based on 1 observed mortality from 43 observed tripsin this region between 1990-94.
3Mean annual takes are based on 1996-2000 effort data and 1990-94 kill rates. Mean annual takes using 1997-2001 data would be 5.0 animals.
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Revised 10/31/2002 (new stock)

HARBOR PORPOI SE (Phocoena phocoena): M onterey Bay Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the Pacific, harbor porpoise are found in coastal
and inland waters from Point Conception, California to [N44.0 )
Alaska and across to Kamchatka and Japan (Gaskin 1984). %ngcgnlwasmngm
Harbor porpoise appear to have more restricted movements
along the western coast of the continental U.S. than along
the eastern coast. Regional differencesin pollutant residues |y o
in harbor porpoiseindicatethat they do not moveextensively Northern Californi
between California, Oregon, and Washington (Calambokidis Southern Oregon
and Barlow 1991). That study also showed some regional
differences within California (although the sample sizewas
small). This pattern stands as asharp contrast to the eastern ~ [V40.07
coast of the U.S. and Canada where harbor porpoise are
believed to migrate seasonally from as far south as the
Carolinasto the Gulf of Maineand Bay of Fundy (Polacheck San Francisco-
et a. 1995). A phylogeographic analysis of genetic data  |y35.0- Russian River
from northeast Pacific harbor porpoise did not show
complete concordance between DNA sequence types and Monterey
geographic location (Rosel 1992). However, an analysis of Bay
molecular variance (AMOVA) of the same data with
additional samplesfound significant genetic differencesfor N36.07
four of the six pair-wise comparisons between the four areas Morro Bay
investigated: California, Washington, British Columbia, and
Alaska (Rosel et a. 1995). These results demonstrate that
harbor porpoise along the west coast of North Americaare  [|\N34.0 : : : -
not panmictic or migratory, and movement is sufficiently W1280  WI1260  WI1240  W1220  W1200  W118.0
restricted that genetic differences have evolved. Recent  Figurel. Stock boundariesand distributional range of
preliminary genetic analyses of samples ranging from  harbor porpoise along the California/southern Oregon
Monterey Bay, California to Vancouver Island, British coast. Shaded area represents harbor porpoise habitat
Columbia indicate that there is small-scale subdivision  (0-200 m) along the U.S. west coast.
within the U.S. portion of thisrange (Chivers et al., 2002).

In their assessment of harbor porpoise, Barlow and
Hanan (1995) recommended that the animal sinhabiting central California (defined to be from Point Conception to the
Russian River) betreated as a separate stock. Their justificationsfor thiswere: 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 causethelocal depletion of harbor porpoiseif central Californiaisnot managed
separately.  Although geographic structure exists along an almost continuous distribution of harbor porpoise from
Cdliforniato Alaska, stock boundaries are difficult to draw because any rigid line is (to a greater or lesser extent)
arbitrary fromabiological perspective. Nonethel ess, failureto recognize geographic structure by defining management
stocks can lead to depletion of local populations. Based on recent genetic findings (Chivers, et al. 2002), California
coast stocks were re-evauated and significant genetic differences were found among 4 identified sampling sites.
Revised stock boundaries are presented here based on these genetic data and density discontinuities identified from
aerial surveys, resulting in six California/Oregon/Washington stocks where previoudly there had been four (Carrettaet
al. 2001a). The stock boundaries for animals that occur in California/southern Oregon waters are shown in Figure 1.
For the 2002 Marine Mammal Protection Act (MMPA) Stock Assessment Reports, other Pacific coast harbor porpoise
stocksinclude: 1) aMorroBay stock, 2) aSan Francisco-Russian River stock, 3) anorthern California/southern Oregon
stock, 4) an Oregon/Washington coast stock, 5) a Washington Inland waters stock, 6) a Southeast Alaska stock, 7) a
Gulf of Alaskastock, and 8) aBering Seastock. Stock assessment reportsfor Morro Bay, San Francisco-Russian River,
northern California/southern Oregon, Oregon/Washington coast, and | nland Washington watersharbor porpoi seappear

o\ California

Cape Mendocino

Point Arena

Russian River

Monterey Bay

Paint Conception
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inthisvolume. The three Alaska harbor porpoise stocks are reported separately in the Stock Assessment Reports for
the Alaska Region.

POPULATION SIZE

Previous estimates of abundance for California harbor porpoise were based on aerial surveys conducted
between the coast and the 50-fm isobath during 1988-95 (Barlow and Forney 1994, Forney 1999a). These estimates
did not include an unknown number of animals found in deeper waters. Barlow (1988) found that the vast mgjority of
harbor porpoise in California were within the 0-50-fm depth range; however, Green et a. (1992) found that 24% of
harbor porpoise seen during aeria surveys of Oregon and Washington were between the 100m and 200m isobaths (55
to 109 fathoms). A systematic ship survey of depth strata out to 90 m in northern California showed that porpoise
abundance declined significantly in waters deeper than 60 m (Carretta et a. 2001b). A recent analysis of harbor
porpoisetrendsincluding oceanographi c datasuggeststhat the proportion of Californiaharbor porpoisein deeper waters
may vary between years (Forney 1999b). 1n 1999, aerial surveys extended farther offshore (to the 200m depth contour
or 15 nmi distance, whichever isfarther) to provide amore complete abundance estimate. Based on aerial surveysfrom

1997-99 under good survey conditions (Beaufort £ 2, cloud cover £ 25%) the estimate of abundance for this stock
is1,603 animals (CV = 0.42).

Minimum Population Estimate
The minimum population estimate for the Monterey Bay harbor porpoise stock is taken as the lower 20th
percentile of thelog-normal distribution of the abundance estimated from the 1997-99 aerial surveys, or 1,143 animals.

Current Population Trend

Analyses of a1986-95 time series of aerial surveyshave 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 (1995) found a negative trend in population size; however, that trend was no longer
significant when sea surface temperature (a proxy measure of oceanographic conditions) was included in an updated
non-linear trend analysis (Forney 1999b). The negative correlation between harbor porpoise sighting rates and sea
surface temperatures indicates that apparent trends could be caused by changing oceanographic conditions and
movement of animalsinto and out of
the study area. Encounter rates for
the 1997 survey, however, werevery
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

0.50

0.40

0.30 +

seasurfacetemperature, but rather to
the more complex distribution of
potential prey species in this area.
Although encounter rates during the
1999 aerial survey were again higher
than in past years, the trend in

Relative abundance (porpoise/km)

0.20

0.10 -

I\

—— \N/\//

relative abundance (following
methods of Forney 1995) is not
stetistically significant (p=0.12,
Figure 2). More detailed studies of
encounter rate patternsin relation to
satellite-derived sea surface
temperature during 1993-99 are
planned to shed light on potential
oceanography-related movement

0.00 : : : : : : :

85 87 89 91 93
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Figure 2. Relative abundance (+/- one standard error) of central California

harbor porpoise, 1986-99, adjusted for sea state and cloud cover (following

methods of Forney 1995). The trend shown includes the range of three

Cdlifornia stocks (Morro Bay, Monterey Bay, and San Francisco-Russian
River)
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patterns of harbor porpoise in this region.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Based onwhat areargued to bebiological limitsof the species(i.e. femalesgivebirthfirst at age 4 and produce
one calf per year until death), thetheoretical, maximum-conceivabl e growth rate of aclosed harbor porpoise population
was estimated as 9.4% per year (Barlow and Boveng 1991). This maximum theoretical rate may not be achievablefor
any rea population. [Woodley and Read (1991) cal culate a maximum growth rate of approximately 5% per year, but
their argument for thisbeing amaximum (i.e. that porpoise survival rates cannot exceed those of Himalayan thar) isnot
well justified.] Population growth rates have not actually been measured for any harbor porpoise population. Because
areliable estimate of the maximum net productivity rateisnot available for Monterey Bay harbor porpoise, we usethe
default maximum net productivity rate (Ry,.x) of 4% for cetaceans (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (1,143)
times one half the default maximum net growth rate for cetaceans (Y2 of 4%) timesarecovery factor of 0.5 (for aspecies
of unknown status; Wade and Angliss 1997), resulting in aPBR of 11.

HUMAN-CAUSED MORTALITY
Fishery Information

The incidental capture of harbor porpoise is largely limited to the halibut angel shark set gillnet fishery in
Monterey Bay in central California (coastal setnets are not allowed in northern California, and harbor porpoise do not
occur in southern California). Detailed information onthisfishery isprovidedin Appendix 1. A summary of estimated
fishery mortality and injury for this stock of harbor porpoiseisgivenin Table 1. Mortality estimates for 1996-98 are
based on total estimated fishing effort and prior-year entanglement rate data (Julian and Beeson 1998), because no
observer program was in place during those years. Mortality estimates for 1999-2000 are based on a National Marine
Fisheries Service monitoring program in Monterey Bay (Cameron and Forney 2000, Carretta 2001).  Although
mortality estimates for the most recent five years (1996-2000) are presented in Table 1, average annual takes in the
setnet fishery are calculated using only 1999-2000 data, because these are the only recent years for which concurrent
data on fishing effort and observed mortality from this region are available. An average of 79 harbor porpoise (CV=
0.29) werekilled annually in thisfishery in Monterey Bay during the years 1999-2000. Fishing effort inthe Monterey
fishery declined from 781 days fished in 1999 to 249 days in 2000. The lower effort in 2000 is attributable to an
emergency closureissued in September 2000. Through the first three quarters of 2001, there were only 6 effort days
recorded in the Monterey Bay fishery.

In September 2000, the California Department of Fishand Game (CDFG) issued emergency regul ationswhich
restricted fishing in the central California halibut set gillnet fishery to waters deeper than 60 fathoms, citing concerns
over the continued mortality of common murres and decline of the southern sea otter population. The closure area
extended from Point Reyes (N38) to Y ankee Point (N36.5) in Monterey County and from Point Arguello (N34.6) to
Point Sal (N34.9) in Santa Barbara County (the areafrom Y ankee Point to Point Sal remained open to fishing outside
of 30fathoms). In April 2001, CDFG proposed permanent year-round regul ationsto eliminate set gillnet fishing inshore
of 60 fathoms from Point Reyesto Point Arguello. The emergency closure inside of 60 fathoms has since lapsed and
at least one vessdl has resumed fishing outside of 30 fathomsin Monterey Bay. CDFG intends to make permanent a
60-fathom closure for the set gillnet fishery from Point Reyes to Point Arguello by May 2002.

Two harbor porpoi semortalitieswereinaccurately reportedin Marine Mammal Authorization Permit (MMAP)
fisher self-reportsfor the Californiadrift gillnet fishery during 1996-98. Both of themortalitiesoccurred on an observed
fishingtrip and were actually short-beaked common dol phins (NMFS, Southwest Fisheries Science Center, unpublished
data). Thisfishery has not previously been known to take harbor porpoise.

One fishery-related mortality stranding was reported in 1999 near Seaside, in Monterey Bay and two were
reported in 2000, one from Ano Nuevo State Reserve and the other from Santa Cruz. These mortalities probably
originate from the halibut set gillnet fishery in Monterey Bay. Based on experience with other fisheries (e.g. the set
gillnet fishery), the proportion of incidentally killed animal sthat strand isgenerally only afraction of thetotal mortality,
and therefore these unidentified fisheries are likely to have taken more than the three observed harbor porpoise.
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STATUSOF STOCK

Harbor porpoisein Californiaarenot listed asthreatened or endangered under the Endangered Species Act nor
asdepleted under the Marine Mammal Protection Act. Barlow and Hanan (1995) cal cul ate the status of harbor porpoise
relative to historic carrying capacity (K) using a technique called back-projection. They calculate that the central
Cdliforniapopulation 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 there is no practical way to reduce the range of this estimate.
New information does not change this conclusion, and the status of harbor porpoise relative to their Optimum
Sustainable Population (OSP) levelsin central California must be treated as unknown. The average annual mortality
for 1999-2000 (80 harbor porpoise) isgreater than the calculated PBR (11) for Monterey Bay harbor porpoise; therefore,
the Monterey Bay harbor porpoise populationis*” strategic” under the MMPA. The average gillnet mortality for 1999-
2000 (79 porpoise per year) is greater than the calculated PBR; therefore, the fishery mortality cannot be considered
insignificant and approaching zero mortality and seriousinjury rate. A 60fathom emergency closureinthisstocksrange
wasin effect until May 2001, but these regulations have expired and have not as yet been renewed or made permanent.
The CDFG intends on making a 60 fathom closure permanent by May 2002 from Point Reyes to Point Arguello. At
least one vessal has resumed set gillnet fishing inside Monterey Bay inshore of 60 fathoms and others have relocated
to Morro Bay (see Morro Bay stock assessment). The PBR for the Monterey Bay stock is only 11 animals, which is
unlikely to be exceeded by onevessel, however, the potential for other vessel sto return to the Monterey fishery remains
and is causefor concern. Research activitieswill continue to monitor the population size and to investigate population
trends. There are no known habitat issues that are of particular concern for this stock.

Table 1. Summary of available information on incidental mortality and injury of harbor porpoise (central CA stock
1996-98; Monterey Bay stock 1999-2000) in commercia fisheries that might take this species (Cameron and Forney
2000, Carretta 2001, Forney et al., 2001; NMFS/'SWFSC, unpublished data). Mean annual takes are based on 1999-
2000 data unless noted otherwise. n/aindicates that data are not available.

Percent Estimated [ Mean Annual Takes
Fishery Name Year(s) Data Type Observer Observed Mortdity | (CV in parentheses)
Coverage Mortality Kill/Day (CVin
parentheses)
CA angel shark / halibut
and other specieslarge
mesh (>3.5") set gillnet 1996 1990-94 0% - - 48 (0.19)
fishery 1997 observer data 0% - - 80 (0.19)
1998 0% - - 57 (0.19) 79 (0.29)
1999 observer 23.0% 28? 0.17 133 (0.23)?
2000 data 27.0% 7 0.10 26 (0.50)
Unknown fishery 1996- Strandings - 1(in 1999) n/a 3 06 (na)
2000 2 (in 2000)
Minimum total annual takes 80 (0.29)

10nly 1999-2000 mortality estimates are included in the average because these are the only recent years for which concurrent fishing effort and
observed mortality dataare availablefrom thisregion (seetext). Through thefirst 3 quartersof 2001, therewereonly 6 days of fishing effort reported
by CDFG.

2 This includes one unidentified cetacean that was almost certainly a harbor porpoise; without this animal the mortality estimate would be 128
(Cv=0.23).

REFERENCES

Barlow, J. 1988. Harbor porpoise (Phocoena phocoena) abundance estimation in California, Oregon and Washington:
I. Ship surveys. Fish. Bull. 86:417-432.

Barlow, J. and P. Boveng. 1991. Modeling age-specific mortality for marine mammal populations. Mar. Mamm. Sci.
7(1):84-119.

Barlow, J. and K. A. Forney. 1994. An assessment of the 1994 status of harbor porpoise in California. U.S. Dep.
Commer., NOAA Tech. Memo. NMFS-SWFSC-205. 17 pp.

59



Barlow, J. and D. Hanan. 1995. An assessment of the status of harbor porpoise in central California. Rept. Int.
Whal., Specia Issue 16:123-140.

Calambokidis, J. and J. Barlow. 1991. Chlorinated hydrocarbon concentrationsand their usefor describing population
discretenessin harbor porpoises from Washington, Oregon, and California. pp. 101-110 In: J. E. Reynolds
11 and D. K. Odell (eds.) Marine mammal strandings in the United States. NOAA Tech. Rep. NMFS 98.

Carretta, JV. 2001. Preliminary estimates of cetacean mortality in California gillnet fisheries for 2000. Paper
SC/53/SM9 presented to the International Whaling Commission (unpublished). 21pp.

Carretta, J.V., Barlow, J., K.A. Forney, M.M. Muto, and J. Baker. 200la. U.S. Pacific Marine Mammal Stock
Assessments: 2001. U.S. Dep. Commer. NOAA Technical Memorandum NMFS-SWFSC-317. 280pp.

Carretta, J.V.,B.L. Taylor, and S.J. Chivers. 2001b. Abundance and depth distribution of harbor porpoise (Phocoena
phocoena) in northern California determined from a 1995 ship survey. U.S. Fishery Bulletin 99:29-39.

Chivers, S.J,, A.E. Dizon, P.J. Gearin, and K.M. Robertson. 2002. Small-scale population structure of eastern North
Pacific harbour porpoises, (Phocoenaphocoena), indicated by molecul ar genetic analyses. Journal of Cetacean
Research and Management 4(2):111-122.

Forney, K. A. 1999a. The abundance of California harbor porpoise estimated from 1993-97 aerial line-transect
surveys. Admin. Rep. LJ-99-02. Southwest Fisheries Center, National Marine Fisheries Service, P.O. Box
271, LaJolla, CA 92038. 16 pp.

Forney, K. A. 1999b. Trendsin harbor porpoise abundance off central California, 1986-95: Evidence for interannual
changesin distribution? J. Cetacean Res. Manage. 1:73-80.

Gaskin, D. E. 1984. The harbour porpoise (Phocoena phocoena L.): regional populations, status, and information on
direct and indirect catches. Rep. int. Whal. Commn 34:569-586.

Green, G. A., J. J. Brueggeman, R. A. Grotefendt, C. E. Bowlby, M. L. Bonnell, and K. C. Balcomb, I11. 1992.
Cetacean distribution and abundance off Oregon and Washington, 1989-1990. Ch. 1 In: J. J. Brueggeman
(ed.). Oregon and Washington Marine M ammal and Seabird Surveys. MineralsManagement Service Contract
Report 14-12-0001-30426 prepared for the Pacific OCS Region.

Laake, J. L., J. C. Calambokidis, S. D. Osmek, and D. J. Rugh. 1997. Probability of detecting harbor porpoise from
aerial surveys. estimating g(0). J. Wildl. Manag. 61:63-75.

NMFS, Southwest Fisheries Science Center, P.O. Box 271, La Jolla, CA 92038-0271

NMFS, Southwest Region, 501 West Ocean Blvd, Long Beach, CA 90802-4213

Polacheck, T., F. W. Wenzel, and G. Early. 1995. What do stranding data say about harbor porpoise (Phocoena
phocoena). Rep. Int. Whal. Comm., Special Issue 16:169-179.

Rosel, P. E. 1992. Genetic population structure and systematic relationships of some small cetaceans inferred from
mitochondrial DNA sequence variation. Ph.D. Dissertation, Univ. Calif. San Diego. 191pp.

Rosdl, P. E., A. E. Dizon, and M. G. Haygood. 1995. Variability of the mitochondrial control region in populations
of the harbour porpoise, Phocoena phocoena, on inter-oceanic and regional scales. Can. J. Fish. and Aquat.
Sci. 52:1210-12109.

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

Woodley, T. H. and A. J. Read. 1991. Potential rates of increase of a harbour porpoise (Phocoena phocoena)
population subjected to incidental mortality in commercial fisheries. Can. J. Fish. Aquat. Sci. 48:2429-2435.

60



Revised 10/31/2002 (new stock)
HARBOR PORPOI SE (Phocoena phocoena):
San Francisco-Russian River Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE 77,

In the Pacific, harbor porpoise are found in coastal Oregon/Washingto
and inland waters from Point Conception, California to coast
Alaska and across to Kamchatka and Japan (Gaskin 1984).
Harbor porpoise appear to have more restricted movements
along the western coast of the continental U.S. than along  N42.0-
the eastern coast. Regional differencesin pollutant residues Northern Californi
in harbor porpoiseindicatethat they do not moveextensively Southern Oregon
between California, Oregon, and Washington (Calambokidis
and Barlow 1991). That study also showed some regiona 4o
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 Canada where harbor porpoise are
believed to migrate seasonally from as far south as the San Francisco-
Carolinasto the Gulf of Maineand Bay of Fundy (Polacheck ~ [N38.0- Russian River
et a. 1995). A phylogeographic analysis of genetic data

o\ California

Cape Mendocino

Point Arena

Russian River

from northeast Pacific harbor porpoise did not show Monterey
complete concordance between DNA sequence types and Bay MontereyBay
geographic location (Rosel 1992). However, an analysisof |y -]
molecular variance (AMOVA) of the same data with
Morro Bay Morro Bay

additional samplesfound significant genetic differencesfor
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 ~ N340 \ \ \ .

harbor porpoise along the west coast of North Americaare .W128'O Wi26.0 W124.'0 W12_2'O - leo'o 1180
not panmictic or migratory, and movement is sufficiently ~Figure 1. Stock boundariesand distributional range of
retricted that genetic differences have evolved. Recent harbor porpoise aong the Cal |forn|dmuthqn Oregon
preliminary genetic analyses of samples ranging from coast. Shaded area represents harbor porpoise habitat
Monterey Bay, California to Vancouver Island, Britisn (0-200 m) along the U.S. west coast.

Columbia indicate that there is small-scale subdivision

within the U.S. portion of thisrange (Chivers et al., 2002).

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 animal sappearsto berestricted within California, and consequently 3) fishery mortality could causethelocal
depletion of harbor porpoiseif central Californiaisnot managed separately. Although geographic structureexistsalong
an almost continuous distribution of harbor porpoise from Californiato Alaska, stock boundaries are difficult to draw
because any rigid lineis (to agreater or lesser extent) arbitrary from abiological perspective. Nonetheless, failure to
recoghize geographic structure by defining management stocks can lead to depletion of local populations. Based on
recent genetic findings (Chivers et al., 2002), California coast stocks were re-evaluated and significant genetic
differrenceswerefound among 4 identified sampling sites. Revised stock boundariesare presented here based on these
genetic data and density discontinuitiesidentified from agerial surveys, resulting in six California/Oregon/Washington
stocks where previously there had been four (Carretta et al. 2001a). The stock boundaries for animals that occur in
California/southern Oregonwatersareshownin Figure 1. For the2002 MarineMammal Protection Act (MMPA) Stock
Assessment Reports, other Pacific coast harbor porpoisestocksinclude: 1) aMorroBay stock, 2) aMonterey Bay stock,
3) anorthern California/southern Oregon stock, 4) an Oregon/Washington coast stock, 5) an Inland Washington stock,
6) a Southeast Alaska stock, 7) aGulf of Alaskastock, and 8) aBering Seastock. Stock assessment reportsfor Morro
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Bay, Monterey Bay, northern California/southern Oregon, Oregon/Washington coast, and Inland Washington waters
harbor porpoise appear in this volume. The three Alaska harbor porpoise stocks are reported separately in the Stock
Assessment Reports for the Alaska Region.

POPULATION SIZE

Previous estimates of abundance for California harbor porpoise were based on aerial surveys conducted
between the coast and the 50-fm isobath during 1988-95 (Barlow and Forney 1994, Forney 1999a). These estimates
did not include an unknown number of animals found in deeper waters. Barlow (1988) found that the vast majority of
harbor porpoise in California were within the 0-50-fm depth range; however, Green et a. (1992) found that 24% of
harbor porpoise seen during aerial surveys of Oregon and Washington were between the 100m and 200m isobaths (55
to 109 fathoms). A systematic ship survey of depth strata out to 90 m in northern California showed that porpoise
abundance declined significantly in waters deeper than 60 m (Carretta et al. 2001b). A recent analysis of harbor
porpoi setrendsincluding oceanographi ¢ datasuggeststhat the proportion of Californiaharbor porpoisein deeper waters
may vary between years (Forney 1999b). 1n 1999, aerial surveysextended farther offshore (to the 200m depth contour
or 15 nmi distance, whichever isfarther) to provideamore compl ete abundance estimate. Although two harbor porpoise
sightings were made in offshore waters under poor conditions (Beaufort sea state 3), only good conditions have
traditionally been included in abundance analyses for this species (Barlow and Forney 1994, Forney 1999a), and
therefore no offshore sightings contributed to the abundance estimate for this stock. Based on aerial surveys from

1997-99 under good survey conditions (Beaufort £ 2, cloud cover £ 25%) the estimate of abundance for this stock
iS6,674 animals (CV = 0.39).

Minimum Population Estimate

The minimum population estimate for the San Francisco-Russian River harbor porpoise stock istaken asthe
lower 20th percentile of the log-normal distribution of the abundance estimated from the 1997-99 aerial surveys, or
4,858 animals.

Current Population Trend
Analyses of a1986-95 time
series of aerial surveys have been 0.50
conducted to examine trends in
harbor porpoise abundancein central
Cdifornia (Forney, 1995; 1999h).
After controlling for the effects of
sea state, cloud cover, and area on
sighting rates, Forney (1995) found a
negative trend in population size;
however, that trend was no longer
significant when sea surface
temperature (a proxy measure of
oceanographic conditions) was
included in an updated non-linear T
trend analysis (Forney 1999b). The 0.00 ' ' ' . . . ,
negative correlation between harbor 85 87 89 a1 93 95 97 99
porpoise sighting rates and sea Year
surface temperatures indicates that  Figure2. Relativeabundance (+/- onestandard error) of central California(Pt.
apparent trends could be caused by  Conception to Russian River) harbor porpoise, 1986-99, adjusted for seastate
changing oceanographic conditions and cloud cover (following methods of Forney 1995). The trend shown
and movement of animals into and includesthe range of three California stocks (Morro Bay, Monterey Bay, and
out of the study area. Encounter San Francisco-Russian River).
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

Relative abundance (porpoise/km)
8
I I
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patterns of harbor porpoise movement are not directly related to seasurfacetemperature, but rather to the more complex
distribution of potential prey speciesinthisarea. Although encounter rates during the 1999 aerial survey were again
higher than in past years, the trend in relative abundance (following methods of Forney 1995) is not statistically
significant (p=0.12, Figure 2). Moredetail ed studiesof encounter rate patternsinrelation to satellite-derived seasurface
temperature during 1993-99 are planned to shed light on potential oceanography-related movement patterns of harbor
porpoise in thisregion.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Based onwhat areargued to bebiological limitsof the species(i.e. femalesgivebirthfirst at age 4 and produce
one calf per year until death), thetheoretical, maximum-conceivable growth rate of aclosed harbor porpoise population
was estimated as 9.4% per year (Barlow and Boveng 1991). This maximum theoretical rate may not be achievable for
any real population. [Woodley and Read (1991) cal culate a maximum growth rate of approximately 5% per year, but
their argument for thisbeing amaximum (i.e. that porpoise survival rates cannot exceed those of Himalayan thar) isnot
well justified.] Population growth rates have not actually been measured for any harbor porpoise population. Because
areliable estimate of the maximum net productivity rateisnot availablefor northern Californiaharbor porpoise, weuse
the default maximum net productivity rate (R,,.x) Of 4% for cetaceans (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (4,858)
times one half the default maximum net growth rate for cetaceans (2 of 4%) timesarecovery factor of 0.5 (for aspecies
of unknown status; Wade and Angliss 1997), resulting in a PBR of 49.

HUMAN-CAUSED MORTALITY
Fishery Information

The incidental capture of harbor porpoise in California has largely been limited to set gillnet fisheriesin
Monterey Bay and to alesser extent, Morro Bay. Coastal setnets are not allowed north of Bodega Head (to protect
salmon resources there). However, in 1998, two harbor porpoise strandings near Bodega Head were attributed to
fishery-related mortality, but the responsiblefishery isunknown. Although the stranding | ocation fallswithin the range
of the San Francisco-Russian River harbor porpoise stock and thisis probably the source stock for the mortalities, itis
possible that these animals were taken from the northern California stock and subsequently drifted southward to the
stranding location. Efforts are underway to identify fisheries that may have been responsible.

Table 1. Summary of available information on incidental mortality and injury of harbor porpoise (San Francisco-
Russian River stock) in commercial fisheriesthat might take this species. Mean annual takes are based on 1996-2000
data unless noted otherwise. n/aindicates that data are not available.

Fishery Name Year(s) Data Percent Observed Kill/Day Estimated Mortality Mean Annual
Type Observer Mortality (CV in parentheses) Takes(CV in
Coverage parentheses)
Unknown fishery | 1996-2000 | stranding n‘a 2 (in 1998) n‘a 3 04 (n/a)
Minimum total annual takes 3 0.4(n/a)
STATUSOF STOCK

Harbor porpoisein Californiaarenot listed asthreatened or endangered under the Endangered Species Act nor
asdepleted under the Marine Mammal Protection Act. There are no known habitat issuesthat are of particular concern
for thisstock. The status of this stock relative to their Optimum Sustainable Population (OSP) is unknown, owing to
historical fishery mortality of porpoise in this region (Barlow and Hanan 1995). Because the known human-caused
mortality or serious injury (0.4 harbor porpoise per year) is less than the PBR (49), this stock is not considered a
"strategic" stock under the MM PA. Because average annual fishery mortality islessthan 10% of the PBR, the fishery
mortality can be considered insignificant and approaching zero mortality and seriousinjury rate.
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Revised 10/31/2002
HARBOR PORPOI SE (Phocoena phocoena):
Northern California/Southern Oregon Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE  [\as0

In the Pacific, harbor porpoise are found in coastal Oregon/Washingto
and inland waters from Point Conception, California to coast
Alaska and across to Kamchatka and Japan (Gaskin 1984).
Harbor porpoise appear to have more restricted movements
along thewestern coast of the continental U.S. thanalongthe ~ [¥4207 Californ
eastern coast. Regional differencesin pollutant residues in Northern California/ [ ~&110fNIa
harbor porpoise indicate that they do not move extensively Southern Oregon
between California, Oregon, and Washington (Calambokidis Cape Mendacino
and Barlow 1991). That study also showed some regional  [y40,0-|
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 Canada where harbor porpoise are _
believed to migrate seasonally from as far south as the San Francisco-
Carolinasto the Gulf of Maineand Bay of Fundy (Polacheck N38.0- Russian River
et a. 1995). A phylogeographic analysis of genetic data
from northeast Pacific harbor porpoise did not show

Point Arena

Russian River

Monterey

Bay Monterey Bay
complete concordance between DNA sequence types and
geographic location (Rosel 1992). However, an analysisof  [N36.0-
molecular variance (AMOVA) of the same data with Morro Bay Morto Bay

additional samples found significant genetic differences for
four of the six pair-wise comparisons between the four areas
investigated: California, Washington, British Columbia, and N340 )
Alaska (Rosel et al. 1995). These resultsdemonstrate thal ™y 060 g0 wigeo  wizoo  wioo  wiisg
harbor porpoise along the west coast of North Americaare = - —

not panmictic or migratory, and movement is sufficiently Figurel. St(.)Ck boundarlaar?d d|§tr| butional range of
restricted that genetic differences have evolved. Recent harbor porpoise along the Cal |forn|a/southe_rn Oregon
preliminary genetic analyses of samples ranging from coast. Shaded area represents harbor porpoise habitat
Monterey Bay, Cdifornia to Vancouver Island, British (0-200 m) along the U.S. west coast.
Columbiaindicatethat thereissmall-scalesubdivisionwithin

the U.S. portion of this range Chivers et al., 2002).

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 animal sappearsto berestricted within California, and consequently 3) fishery mortality could causethelocal
depletion of harbor porpoiseif central Californiaisnot managed separately. Although geographic structureexistsalong
an almost continuous distribution of harbor porpoise from Californiato Alaska, stock boundaries are difficult to draw
because any rigid lineis (to agreater or lesser extent) arbitrary from abiological perspective. Nonetheless, failure to
recoghize geographic structure by defining management stocks can lead to depletion of local populations. Based on
recent genetic findings (Chivers et al., 2002), California coast stocks were re-evaluated and significant genetic
differences were found among 4 identified sampling sites. Revised stock boundaries are presented here based on these
genetic dataand density discontinuitiesidentified fromaerial surveys, resultingin six west coast stockswherepreviously
there had been four (Carrettaet al. 2001a). These new stock boundaries are shown in Figure 1. For the 2002 Marine
Mammal Protection Act (MMPA) Stock Assessment Reports, other Pacific coast harbor porpoise stocks include: 1)
aMorro Bay stock, 2) aMonterey Bay stock, 3) a San Francisco-Russian River stock, 4) an Oregon/Washington coast
stock, 5) an Inland Washington stock, 6) a Southeast Alaska stock, 7) a Gulf of Alaska stock, and 8) a Bering Sea
stock. Thestock assessment reportsfor Morro Bay, Monterey Bay, and San Francisco-Russian River, harbor porpoise

Point Conception
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appear inthisvolume. Thethree Alaskaharbor porpoise stocksarereported separately inthe Stock Assessment Reports
for the Alaska Region.

POPULATION SIZE

Previous estimates of abundance for California harbor porpoise were based on aerial surveys conducted
between the coast and the 50-fm isobath during 1988-95 (Barlow and Forney 1994, Forney 1999a). These estimates
did not include an unknown number of animals found in deeper waters. Barlow (1988) found that the vast mgjority of
harbor porpoise in California were within the 0-50-fm depth range; however, Green et al. (1992) found that 24% of
harbor porpoise seen during aeria surveys of Oregon and Washington were between the 100m and 200m isobaths (55
to 109 fathoms). A systematic ship survey of depth strata out to 90 m in northern California showed that porpoise
abundance declined significantly in waters deeper than 60 m (Carretta et a. 2001b). A recent analysis of harbor
porpoisetrendsincluding oceanographi c datasuggeststhat the proportion of Californiaharbor porpoisein deeper waters
may vary between years (Forney 1999b; see Current Population Trend below). 1n1999, aerial surveysextended farther
offshore (to the 200m depth contour or 15 nmi distance, whichever isfarther) to provide a more complete abundance
estimate. Based on pooled 1997-99 aeria survey dataincluding datafrom both inshore and offshore areas, an updated
estimate of abundance for the northern California/southern Oregon harbor porpoise stock is 17,763 harbor porpoise
(CVv=0.39). Approximately 1,572 (CV=0.86) porpoise were estimated in the northern California offshore stratum
(SWFSC, unpublished data); 11,135 (CV=0.38) inthenorthern Californiainshorestratum (SWFSC, unpublished data);
4,808 (CV = 0.49) from southern Oregon Area VI (Laake et a. 1998), and 250 (CV = 1.09) animals from southern
Oregon AreaVIF (Laake et al. 1998).

Minimum Population Estimate

The minimum population estimate for harbor porpoisein northern California/southern Oregon istaken asthe
lower 20th percentile of the log-
normal distribution of the abundance
estimated from 1997-99 aeria

surveys in northern California and 120
1997 aerid surveys in southern i
Oregon, or 12,940 animals. This 100 +-
estimate includes harbor porpoise 050 )

within an area extending to the 200m
isobath or 15 nmi, whichever is
farther from shore.

wl N/
0.20 -_ f¥__A/

o
5

Current Population Trend

Forney (1999b) examines
trends in relative harbor porpoise
abundance in central and northern
Cdifornia based on aeriad surveys
from 1989-95. No significant trends 93 95 97 99
wereevident over thistime period for Year

the Northern Califorr:iaStock. The Figure 2. Relative abundance (+/- one standard error) or northern
1997-99 survey results continue to Cdlifornia (Russian River to CA/OR border) harbor porpoise, 1989-99,

?I;iog:jrr;oz;rmd in relative abundance adjusted for sea state and cloud cover (following methods of Forney 1995).
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Based onwhat areargued to bebiological limitsof the species(i.e. femalesgivebirthfirst at age4 and produce
one calf per year until death), thetheoretical, maximum-conceivabl e growth rate of aclosed harbor porpoise population
was estimated as 9.4% per year (Barlow and Boveng 1991). This maximum theoretical rate may not be achievable for
any rea population. [Woodley and Read (1991) cal culate a maximum growth rate of approximately 5% per year, but
their argument for thisbeing amaximum (i.e. that porpoise survival rates cannot exceed those of Himalayan thar) isnot
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well justified.] Population growth rates have not actually been measured for any harbor porpoise population. Because
areliable estimate of the maximum net productivity rateisnot availablefor northern Californiaharbor porpoise, weuse
the default maximum net productivity rate (Ryax) Of 4% for cetaceans (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(12,940) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) timesarecovery factor of 1.0 (for
aspecies within its Optimal Sustainable Population; Wade and Angliss 1997), resulting in a PBR of 259.

HUMAN-CAUSED MORTALITY
Fishery Information

The incidental capture of harbor porpoise in California is largely limited to set gillnet fisheries in central
Cdlifornia. Coastal setnets are not allowed in northern California (to protect salmon resources there). However, one
harbor porpoise mortality was documented for the Klamath River tribal salmon gillnet fishery in 1995 (NMFS,
Southwest Region, unpublished data). There have been no observed harbor porpoise mortalities or fishery-related
strandings in the Klamath River tribal salmon gillnet fishery for the most recent five-year period (1996-2000) (pers.
comm., Kathleen Williamson, Y urok tribe biologist).

Table 1. Summary of availableinformation on incidental mortality and injury of harbor porpoise (northern CA stock)
in fisheries that might take this species. n/aindicates that data are not available.

Percent . .
) Observed Estimated Mortality Mean Annual Takes
Fishery Name Year(s) DataType Observer Mortality (CV in parentheses) (CV in parentheses)
Coverage
CA Klamath River tribal 1996-
salmon gillnet fishery 2000 Observation n/a 0 30 39
Minimum total annual takes 30
STATUSOF STOCK

Harbor porpoise in northern California/southern Oregon 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 Californiahas been concluded to be within their Optimum Sustainable
Population (OSP) level (Barlow and Forney 1994). Because the known human-caused mortality or seriousinjury (3 0
harbor porpoise per year) islessthan the PBR (259), this stock is not considered a"strategic” stock under the MMPA.
Because average annual fishery mortality is less than 10% of the PBR, the fishery mortality can be considered
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 porpoise
rangesfrom Point Barrow, along the Alaskan coast, and downthe %
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 al. 1988), and al ong the Oregon/Washington
coast (Barlow 1988, Barlow et al. 1988, Green et a. 1992).
Aerial survey data from coastal Oregon and Washington,
collected during all seasons, suggests that harbor porpoise
distribution variesby depth (Greenet al. 1992). Although distinct ORMWA
seasonal changes in abundance along the west coast have been Coast
noted, and attributed to possible shifts in distribution to deeper stock
offshore waters during late winter (Dohl et a. 1983, Barlow
1988), harbor porpoise have also been conspicuously absent in
offshoreareasin late November (B. Taylor, pers. comm.) leaving
agap in the current understanding of their movements.

Stock discreteness in the eastern North Pacific was
analyzed using mitochondrial DNA from samplescollected along
the west coast (Rosel 1992) and is summarized in Osmek et al.
(1994). Two distinct mtDNA groupings or clades exist. One
cladeispresent in California, Washington, British Columbia, and Northern CA/
Alaska (no sampleswere avail ablefrom Oregon), while the other ;%‘étkhem OR
isfound only in Caiforniaand Washington. Although thesetwo &
clades are not geographically distinct by latitude, theresultsmay  Figure 1. Approximate distribution of harbor
indicate a low mixing rate for harbor porpoise along the west  porpoise in the U.S. Pacific Northwest (shaded
coast of North America. Investigationof pollutantloadsinharbor  area). Stock boundaries separating the stocks are
porpoise ranging from California to the Canadian border aso  shown.
suggestsrestricted harbor porpoi semovements (Calambokidisand
Barlow 1991). Further genetictesting of the same datamentioned
above, along with additional samples, found significant genetic differences for four of the six pair-wise comparisons
between the four areasinvestigated: California, Washington, British Columbia, and Alaska (Rosel et al. 1995). These
results demonstrate that harbor porpoise along thewest coast of North Americaare not panmictic or migratory, and that
movement is sufficiently restricted to evolve genetic differences. Thisis consistent with low movement suggested by
genetic analysis of harbor porpoise specimens from the North Atlantic, where numerous stocks have been delineated
with clina differences over areas as small as the waters surrounding the British Isles.

Using the 1990-91 aerial survey data of Calambokidis et 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 thewaters 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: the Oregon/Washington Coast stock (between Cape Blanco, OR, and
Cape Flattery, WA) and the Washington Inland Waters stock (in waters east of Cape Flattery) (see Fig. 1). Recent
genetic evidence suggests that the population of eastern North Pacific harbor porpoise is more finely structured than
iscurrently recognized (Chiverset a. 2002). All relevant data (e.g., genetic samples, contaminant studies, and satellite
tagging) will be reviewed to determine whether to adjust the stock boundaries for harbor porpoise in Oregon and

XYY YY Y (1) Cape Blanco
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Washington waters.

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 recent genetic findings (Chivers et
al. 2002), Californiacoast stockswerere-eval uated and significant genetic differenceswerefound among four identified
sampling sites. Revised stock boundaries based on these genetic dataand density discontinuitiesidentified from aerial
surveysresultedinsix California/Oregon/Washington stockswhere previoudly therehad beenfour (Carrettaet al. 2001):
1) the Washington Inland Waters stock, 2) the Oregon/Washington Coast stock, 3) the Northern California/Southern
Oregon stock, 4) the San Francisco-Russian River stock, 5) the Monterey Bay stock, and 6) the Morro Bay stock. This
report considersonly the Oregon/Washington Coast stock. Stock assessment reportsfor the Washington Inland Waters,
Northern California/Southern Oregon, San Francisco-Russian River, Monterey Bay, and Morro Bay harbor porpoise
stocks appear 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 Seastocks. Thethree Alaskaharbor porpoisestocks
are reported separately in the Stock Assessment Reports for the Alaska Region. The harbor porpoise occurring in
British Columbia have not been included in any stock assessment report from either the Alaska Region or Pacific
Northwest (Oregon/Washington).

POPULATION SIZE

In August and September 1997, an aerial survey of Oregon, Washington, and southern British Columbiacoastal
waters, from shore to 200 m depth, resulted in an observed abundance of 11,599 (CV=0.115) harbor porpoisein U.S.
waters north of Cape Blanco, OR (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 porpoisein
coastal Oregon (north of Cape Blanco) and Washington waters is 39,586 (CV=0.384). This estimate represents a
substantial increase over the 1991 estimate of 26,175 (Osmek et al. 1996), even though it excludes the area south of
Cape Blanco, dueto: 1) the larger sampling region in the 1997 survey (out to water depths of 200 mvs. 91 min 1991),
and 2) adifferent estimate of g(0) (Laake et al. 1998a).

Minimum Population Estimate

Theminimum popul ation estimate (N,,,) for thisstock iscal culated using Equation 1 fromthe PBR Guidelines
(Wadeand Angliss1997): N, = N/exp(0.842*[In(1+[CV (N)])]*). Using the population estimate (N) of 39,586 and
its associated CV(N) of 0.384, N,y for the Oregon/Washington Coast stock of harbor porpoiseis 28,967.

Current Population Trend
There are no reliable data on popul ation trends of harbor porpoise for 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 BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(28,967) times one-half the default maximum net growth ratefor cetaceans (Y2 of 4%) timesarecovery factor of 0.5 (for
astock of unknown status, Wade and Angliss 1997), resulting in a PBR of 290 harbor porpoise per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
FisheriesInformation

Within the 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 1992-1993
the WA/OR Lower Columbia River, WA Grays Harbor, and WA WillapaBay drift gillnet fisherieswere monitored at
observer coverages of approximately 4% and 2%, respectively. There were no observed harbor porpoise mortalities
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in these fisheries.

NM FS observers monitored the northern Washington marine set gillnet fishery during 1994-1998 and in 2000;
there was no observer coverage in 1999, however, the total fishing effort was only 4 net daysin inland waters (Gearin
etal. 1994, 2000; P. Gearin, unpubl. data). For theentireareafished (coastal +inland waters), observer coverageranged
from approximately 33 to 98% during observed years. Fishing effort is conducted within the range of both harbor
porpoise stocks (Oregon/Washington Coast and Washington Inland Waters stocks) occurring in Washington State
waters. For the purposes of this stock assessment report, the animals taken in the inland portion of the fishery are
assumed to have belonged to the Washington Inland Waters 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 watersislikely, 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/Washington Coast stock (those waters south and west of Cape Flattery,
WA, and north of Cape Blanco, OR), where observer coverage was 30% in 1994 and 100% in 1995-1997 and 2000.
In 1994, the observer program was delayed because the biological opinion on the fishery, relating to takes of marbled
murrelets under the ESA, was not completed by the time the fishery began. One vessel fished in the coastal fishery in
1994 and 30% of the sets were observed. Although no harbor porpoise mortalities were observed, the vessel operator
reported 9 mortalities to NMFS during the season (5 before the observer program began and 4 after it ended). No
fishing effort occurred in the coastal portion of the fishery in 1998 or 1999. Datafrom 1994 to 2000 are included in
Table 1, although the mean estimated annual mortality iscalculated using the most recent 5 years of available data. The
mean estimated mortality for this fishery is9 (CV= 0.62) harbor porpoise per year from this stock.

Table 1. Summary of incidental mortality of harbor porpoise (Oregon/Washington Coast stock) in commercial and
tribal fisheriesand calculation of the mean annual mortality rate; n/aindicates that data are not available. Mean annual
takes are based on 1996-2000 data unless noted otherwise.

Per cent Mean annual
observer Observed Estimated takes (CV in
Fishery name Years Data type coverage mortality mortality par entheses)
Northern WA marine set gillnet 94 obs data 30% 0 0 9(0.62)
(tribal fishery: coastal waters) 95 100% 20 20
96 100% 29 29
97 100% 13 13
98 no fishery 0 0
99 no fishery 0 0
00 100% 3 3
94-00 self reports 9,0,0,0,0, 0
0,0
Estimated total annual takes 9 (0.62)

The 1995-1997 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. Resultsin 1995-1996 indicated that the nets equipped with
acoustic alarms had significantly lower entanglement rates, as only 2 of the 49 mortalities occurred in alarmed nets
(Gearinet al. 1996, 2000; Laake et a. 1997). Harbor porpoise were displaced by an acoustic buffer around the net, but
it isunclear whether the porpoise were repelled by the alarms or whether it was their prey that were repelled (Kraus et
al. 1997, Laake et al. 1998b). Becausethisfishery islikely to have acoustic devices on all netsin the future, the mean
mortality estimated from non-alarmed nets may not be applicable. In 1997, 13 mortalities were observed (100%
observer coverage) inthisfishery and 96% of the setswere equipped with acoustic alarms (Gearin et al. 2000; 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 1994 and 2000, there were no fisher self-reports of harbor porpoise mortalities from any
fisheries operating within the range of the Oregon/Washington Coast stock. However, becauselogbook records (fisher
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self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be
minimum estimates. Logbook data are available for part of 1989-1994, after which incidental mortality reporting
requirements were modified. Under the new system, logbooks are no longer required; instead, fishers provide self-
reports. Datafor the 1994-1995 phase-in periodisfragmentary. After 1995, thelevel of reporting dropped dramatically,
such that the records are considered incomplete and estimates of mortality based on them represent minimums (see
Appendix 7 in Angliss et al. 2001 for details).

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

Other Mortality

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region, no human-caused harbor porpoise mortalities or serious injuries were reported from non-fisheries sourcesin
1996-2000.

STATUSOF STOCK

Harbor porpoisearenot listed as* depleted” under the MMPA or listed as“ threatened” or “endangered” under
the Endangered Species Act. Based on the currently available data, the level of human-caused mortality and serious
injury (9) does not exceed the PBR (290). Therefore, the Oregon/Washington Coast stock of harbor porpoiseis not
classified as“strategic.” Thetotal fishery mortality and seriousinjury for this stock (9: based on observer data) is not
known to exceed 10% of the calculated PBR (29) and, therefore, can be considered to be insignificant and approaching
zero mortality and serious injury rate. The status of this stock relative to its Optimum Sustainable Population (OSP)
level and population trends is unknown.
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HARBOR PORPOI SE (Phocoena phocoena): Washington I nland Water s 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 America to Point Conception, California E

(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
coast (Barlow 1988, Barlow et al. 1988, Green et a. 1992).
Aerial survey datafrom coastal Oregon and Washington, collected
during all seasons, suggests that harbor porpoise distribution
varies by depth (Green et al. 1992). Although distinct seasonal

changes in abundance along the west coast have been noted, and OR/WA
attributed to possible shifts in distribution to deeper offshore Coast
waters during late winter (Dohl et al. 1983, Barlow 1988), harbor stock

porpoise have a so been conspicuously absent in offshoreareasin
late November (B. Taylor, pers. comm.) leaving a gap in the
current understanding of their movements.

Stock discreteness in the eastern North Pecific was
analyzed using mitochondrial DNA from samples collected along
the west coast (Rosel 1992) and is summarized in Osmek et al.
(1994). Two distinct mtDNA groupings or clades exist. One eeseeddeed Cape Blanco
cladeispresentin California, Washington, British Columbia, and Northern CA/
Alaska (no sampleswere available from Oregon), while the other Southern OR
isfound only in Californiaand Washington. Although these two stock i\
clades are not geographically distinct by latitude, the results may
indicate a low mixing rate for harbor porpoise along the west
coast of North America. Investigation of pollutant loadsin harbor
porpoise ranging from California to the Canadian border also
suggestsrestricted harbor porpoi semovements (Calambokidisand
Barlow 1991). Further genetic testing of the same datamentioned
above, along with additional samples, found significant genetic differences for four of the six pair-wise comparisons
between the four areasinvestigated: California, Washington, British Columbia, and Alaska (Rosel et al. 1995). These
results demonstrate that harbor porpoise along thewest coast of North Americaare not panmictic or migratory, and that
movement is sufficiently restricted to evolve genetic differences. Thisis consistent with low movement suggested by
genetic analysis of harbor porpoise specimens from the North Atlantic, where numerous stocks have been delineated
with clina differences over areas as small as the waters surrounding the British Isles.

Using the 1990-1991 aerial survey data of Calambokidis et al. (1993) for water depths < 50 fathoms, Osmek
et al. (1996) found significant differences in harbor porpoise mean densities (z=5.9, p<0.01) between the waters of
coastal Oregon/Washington and i nland Washington/southern Briti sh Columbia, Canadal(i.e., Strait of Juan de Fuca/San
Juan Islands). Although differences in density exist between coastal Oregon/Washington and inland Washington, a
specific stock boundary linecannot beidentified based uponbiological 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 recogni zed: the Oregon/Washington Coast stock (between Cape Blanco, OR, and
Cape Flattery, WA) and the Washington Inland Waters stock (in waters east of Cape Flattery) (see Fig. 1). Recent
genetic evidence suggests that the population of eastern North Pacific harbor porpoise is more finely structured than
iscurrently recognized (Chiverset a. 2002). All relevant data (e.g., genetic samples, contaminant studies, and satellite
tagging) will be reviewed to determine whether to adjust the stock boundaries for harbor porpoise in Oregon and

Figure 1. Approximate distribution of harbor
porpoise in the U.S. Pacific Northwest (shaded
area). Stock boundaries separating the stocksare
shown.
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Washington waters.

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 recent genetic findings (Chivers et
al. 2002), Californiacoast stockswerere-eval uated and significant genetic differenceswerefound among four identified
sampling sites. Revised stock boundaries based on these genetic dataand density discontinuitiesidentified from aerial
surveysresultedinsix California/Oregon/Washington stockswhere previoudly therehad beenfour (Carrettaet al. 2001):
1) the Washington Inland Waters stock, 2) the Oregon/Washington Coast stock, 3) the Northern California/Southern
Oregon stock, 4) the San Francisco-Russian River stock, 5) the Monterey Bay stock, and 6) the Morro Bay stock. This
report considersonly the Washington I nland Watersstock. Stock assessment reportsfor the Oregon/Washington Coast,
Northern California/Southern Oregon, San Francisco-Russian River, Monterey Bay, and Morro Bay harbor porpoise
stocks appear 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 Seastocks. Thethree Alaskaharbor porpoisestocks
are reported separately in the Stock Assessment Reports for the Alaska Region. The harbor porpoise occurring in
British Columbia have not been included in any 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 Idands, and Strait of Georgia, which includeswatersinhabited by harbor porpoise from British Columbia, aswell
as the Washington Inland Waters 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 et al. 1997, Laake et al. 1997a). When corrected for availability and perception bias, using a correction
factor of 3.42 (1/g(0); g(0)=0.292, CV=0.366), the estimated abundance for the Washington Inland Waters stock of
harbor porpoiseis 3,509 (CV=0.396) animals (Laake et al. 19973, 1997b).

Minimum Population Estimate

Theminimum popul ation estimate (N,,,) for thisstock iscal culated using Equation 1 fromthe PBR Guidelines
(Wade and Angliss 1997): N,y = 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,y for the Washington Inland Waters stock of harbor porpoise is 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 comparability to the 1996 survey, are-analysis of the 1991 aerial survey data
was conducted (Calambokidis et al. 1997). The abundance of harbor porpoise in the Washington Inland Waters stock
in 1996 was not significantly different than in 1991 (Laake et a. 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
datafor thisareaarelacking, marinemammal survey effort (Everitt et a. 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 a. 1995) indicate that harbor porpoise abundance has declined in southern Puget Sound. In 1994 atotal of 769 km
of vessel survey effort and 492 km of aerial survey effort conducted during favorable sighting conditions produced no
sightings of harbor porpoise in southern Puget Sound. Reasons for the apparent decline are unknown, but it may be
related to fishery interactions, pollutants, vessel traffic, or other activities that may affect harbor porpoise occurrence
and distribution in this area (Osmek et a. 1995). Research to identify trends in harbor porpoise abundance is aso
needed for the other areas within inland Washington waters.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rateisnot currently availablefor harbor porpoise. Hence,
until additional data become available, it is recommended that the cetacean maximum theoretical net productivity rate
(Ruax) of 4% (Wade and Angliss 1997) be employed for the Washington Inland Waters harbor porpoise stock.
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POTENTIAL BIOLOGICAL REMOVAL
Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (2,545)
times one-half the default maximum net growth rate for cetaceans (2 of 4%) timesarecovery factor of 0.40 (for astock

of unknown status with amortality rate CV 2 0.80, Wade and Angliss 1997), resulting in aPBR of 20 harbor porpoise
per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
FisheriesInformation

NM FS observers monitored the northern Washington marine set gillnet fishery during 1994-1998 and in 2000;
there was no observer coverage in 1999 (Gearin et al. 1994, 2000; P. Gearin, unpubl. data). For the entire areafished
(coastal + inland waters), observer coverage ranged from approximately 33 to 98% during observed years. Fishing
effort is conducted within the range of both harbor porpoise stocks (Oregon/Washington Coast and Washington Inland
Waters stocks) occurring in Washington State waters. For the purposes of this stock assessment report, the animals
taken in theinland portion of the fishery are assumed to have bel onged to the Washington Inland Waters stock and the
animalstakeninthe coastal portion of thefishery are assumed to have bel onged 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 therange of the Washington Inland Watersstock (those
waters east of Cape Flattery), where observer coverage ranged from 6 to 80% between 1994 and 2000. From 1990 to
1993, fishing effort ranged from 215-469 net days per year (1 net day equals a 100-fathom length net set for 24 hours)
in theinland portion of thefishery. Fishing effort decreased in subsequent years, ranging from 4-39 net days per year
in 1994-2000, except in 1996 when effort equaled 99 net days. In 1994, the observer program was delayed becausethe
biological opinion on the fishery, relating to takes of marbled murrelets under the ESA, was not compl eted by thetime
the fishery began. One vessel fished in the inland fishery in 1994 and 39% of the sets were observed. There was no
observer program in 1999, however, the total fishing effort was only 4 net days (in inland waters) and no marine
mammal takes were reported. Data from 1994-2000 are included in Table 1, although the mean estimated annual
mortality iscal culated using the most recent 5 yearsof available data. No mortalitieswere observedintheinland portion
of the fishery between 1994 and 2000. The mean estimated mortality for thisfishery is zero harbor porpoise per year
from this stock.

In 1993, as apilot for future observer programs, NMFS in conjunction with the Washington Department of
Fishand Wildlife(WDFW) monitored all non-treaty componentsof 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 thelow observer coverage and potential
biasesinherentinthedata. Thearea7/7A sockeye landings represented the mgjority 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, NMFSin conjunctionwith WDFW 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 a. 1996). No harbor porpoise were reported within 200 m of
observed gillnets. The Puget Sound treaty chum salmon gillnet fishery in Hood Canal (areas 12, 12B, and 12C) and
the 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 tripsto total landings), respectively.

Alsoin 1994, NMFS in conjunction with WDFW 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, observersmonitored 2,205 sets, representing approximately 7% of the estimated
33,086 sets occurring in thefishery (Pierce et al. 1996). There was one observed harbor porpoise mortality (one other
was entangled and rel eased alive with no indication that it wasinjured), resulting in amortality rate of 0.00045 harbor
porpoise per set, which extrapolatesto 15 mortalities (CV=1.0) for the entire fishery.
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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 seabirds and marine mammals and catch rates of salmon using three
experimental gears and acontrol (monofilament mesh net). The experimental netsincorporated highly visiblemeshin
the upper quarter (50 mesh gear) or upper eighth (20 mesh gear) of the net or had low-frequency sound emittersattached
to the corkline (Mélvin et a. 1997). In 642 sets during 17 vessd trips, 2 harbor porpoise were killed in the 50 mesh
gear.

Combiningtheestimatesfrom the 1994 observer programs (15) with the northern Washington marineset gillnet
fishery (0) results in an estimated mean mortality rate in observed fisheries of 15 harbor porpoise per year from this
stock. 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 thisfishery. Therefore, 15isan underestimate of the harbor porpoise mortality duetotheentire
fishery. Although the percentage of the overall Washington Puget Sound Region salmon set/drift gillnet fishery effort
that was observed in 1994 was not quantified, 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.). Since the Washington Inland Waters stock of harbor porpoise occurs primarily
in the Strait of Juan de Fuca and the San Juan Islands, it is unlikely that many harbor porpoise are taken in other areas
of the Washington Puget Sound Region salmon gillnet fishery (i.e., Hood Canal and southern Puget Sound). Harbor
porpoise takes in the Washington Puget Sound Region salmon drift gillnet fishery are unlikely to have increased since
thefishery waslast observed in 1994, dueto reductionsin the number of participating vesselsand availablefishing time
(seedetailsin Appendix 1). Fishing effort and catch have declined throughout all salmon fisheriesin the region due
to management efforts to recover ESA-listed salmonids.

Tablel. Summary of incidental mortality of harbor porpoise (Washington Inland Waters stock) dueto commercia and
tribal fisheriesand calculation of the mean annual mortality rate; n/aindicatesthat data are not available. Mean annual
takes are based on 1996-2000 data unless noted otherwise.

Per cent Mean annual
Data observer Observed Estimated takes (CV in
Fishery name Years type coverage mortality mortality par entheses)
Northern WA marine set gillnet 94 obs data 39% 0 0 ot
(tribal fishery: inland waters) 95 24% 0 0
96 6% 0 0
97 80% 0 0
98 40% 0 0
99 0% n/a n/a
00 58% 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% 0 0 see text
gillnet (all 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 94 obs data 2.2% 0 0 0
salmon gillnet (areas 12, 12B,
and 12C)
Puget Sound treaty chum and 94 obs data 7.5% 0 0 0
sockeye salmon gillnet (areas
4B, 5, and 6C)
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Per cent Mean annual
Data observer Observed Estimated takes (CV in
Fishery name Years type coverage mortality mortality par entheses)
Puget Sound treaty and non- 94 obs data 7% 1 15 15 (1.0)
treaty sockeye salmon gillnet
(areas 7 and 7A)
Reported
mortalities
WA Puget Sound Region salmon 94-00 salf n/a n/a, n/a, n/a, n/a, n/a see text
set/drift gillnet reports n/a, n/a, nfa
Unknown Puget Sound fishery 96-00 strand 0,0,0,0,1 3 0.2
data '
Minimum total annual takes 3 152 (10)

1995-98 and 2000 mortality estimates are included in the average.

An additional source of information on the number of harbor porpoise killed or injured incidental to
commercid fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1994 and 2000, there were no fishery self-reports of any harbor porpoise mortalities from
the Washington Puget Sound Region salmon set/drift gillnet fishery (Table 1). Unlikethe 1994 observer program data,
the self-reported fisheriesdatacover the entirefishery. However, becauselogbook records (fisher self-reportsrequired
during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates
of harbor porpoise mortality. Logbook data are available for part of 1989-1994, after which incidental mortality
reporting requirementsweremodified. Under the new system, logbooksare no longer required; instead, fishers provide
self-reports. Data for the 1994-1995 phase-in period is fragmentary. After 1995, the level of reporting dropped
dramatically, such that the records are considered incomplete and estimates of mortality based on them represent
minimums (see Appendix 7 in Angliss et al. 2001 for details).

Strandings of harbor porpoise wrapped in fishing gear or with injuries caused by interactions with gear area
final source of fishery-related mortality information. One fishery-related stranding of a harbor porpoise occurred in
2000. Asthe stranding could not be attributed to a particular fishery, it has been included in Table 1 as occurring in
anunknown Puget Soundfishery. Fishery-related strandingsduring 1996-2000 resulted in an estimated annual mortality
of 0.2 harbor porpoise 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).

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

The minimum estimated fishery mortality and serious injury for this stock is 15.2 harbor porpoise per year,
based on observer program data (15) and stranding data (0.2).

Other Mortality

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region, no human-caused harbor porpoise mortalities or serious injuries were reported from non-fisheries sourcesin
1996-2000.

STATUSOF STOCK

Harbor porpoisearenot listed as* depleted” under the MMPA or listed as* threatened” or “ endangered” under
the Endangered Species Act. Based on currently available data, thelevel of human-caused mortality and seriousinjury
(15.2) is not known to exceed the PBR (20). Therefore, the Washington Inland Waters harbor porpoise stock is not
classified as“ strategic.” The minimum total fishery mortality and seriousinjury for this stock (15.2) exceeds 10% of
the calculated PBR (2.0) and, therefore, cannot be considered to be insignificant and approaching zero mortality and
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seriousinjury rate. The status of this stock relative to its Optimum Sustainable Population (OSP) level and population
trends is unknown, although harbor porpoise sightings in southern Puget Sound have declined since the 1940s.

Although this stock isnot recognized as* strategic” at thistime, thereis causefor concern dueto thefollowing
issues: 1) theestimated takelevel iscloseto exceeding the PBR, 2) the extent to which harbor porpoisefrom 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/drift gillnet
fishery. However, fishing effort has decreased in recent yearsand preliminary analysis of datafrom vessel (1999, 2002)
and aeria (2002) surveys does not indicate that any major decline in abundance or contraction in range has occurred
since 1996.
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Revised 12/15/2000

DAL L'SPORPOI SE (Phocoenoidesdalli): Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Dall's porpoise are endemic to temperate waters of the
North Pacific Ocean. Off theU.S. west coast, they are commonly
seen in shelf, slope and offshore waters (Figure 1; Morejohn
1979). Sighting patterns from aerial and shipboard surveys
conducted in California, Oregon and Washington at different
times (Green et al. 1992, 1993; Mangels and Gerrodette 1994;
Barlow 1995; Forney et al. 1995) suggest that north-south
movement between these states occurs as oceanographic
conditions change, both on seasonal and inter-annual time scales.
The southern end of this population's range is not well-
documented, but they are commonly seen off Southern California
inwinter, and during cold-water periodsthey probably rangeinto
Mexican watersoff northern BgjaCalifornia. The stock structure
of eastern North Pacific Dall's porpoise is hot known, but based
on patterns of stock differentiation in the western North Pacific,
wherethey have been moreintensively studied, it is expected 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
agreements with Mexico or Canada for 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, Dal's
porpoises within the Pacific U.S. Exclusive Economic Zone are
divided into two discrete, non-contiguous areas: 1) waters off
Cdlifornia, Oregon and Washington (thisreport), and 2) Alaskan
waters.

N 45°

N 40°

N 35°

PACIFIC
OCEAN

N 30°

Figure 1. Dall's porpoise sightings based on
aerial and shipboard surveys off California,
Oregon and Washington, 1991-96 (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

POPULATION SIZE outer boundary of all surveys combined.

Shipboard surveys are expected to be more reliable for
this species than aerial surveys because of the large, unknown
fraction of diving animals missed from the air (Forney 1994). Three summer/fall shipboard surveys were conducted
within 300 nmi of the coasts of Californiain 1991 and 1993 (Barlow and Gerrodette 1996) and California, Oregon and
Washington in 1996 (Barlow 1997). The distribution of Dall’s porpoise throughout this region is highly variable
between years and appears to be affected by oceanographic conditions (Forney 1997; Forney and Barlow 1998).
Because animals may spend time outside the U.S. Exclusive Economic Zone as oceanographic conditions change, a
multi-year average abundance estimate is the most appropriate for management within U.S. waters. The 1991-96
weighted average abundance estimate for California, Oregon and Washington waters based on the three ship surveys
i5116,016 (CV = 0.45) Dall’ s porpoise (Barlow 1997). Additional aeria surveyswere conducted in the inland waters
of Washington in 1991 and 1996, resulting in Dall’ s porpoise abundance estimates of 2,747 (CV=0.48) in 1991, and
900 (CV=0.40) in 1996 (Calambokidis et al. 1997), with a weighted average estimate of 1,509 (CV=0.46). Both
estimatesinclude approximate correction factorsfor animal s missed dueto perception and availability bias. Combining
the average estimate for inland Washington waterswith the 1991-96 outer coast estimate of Barlow (1997) yieldsatotal
abundance estimate of 117,545 (CV=0.45) Dall’ s porpoise for the California/Oregon/Washington stock.

Minimum Population Estimate

Thelog-normal 20th percentile of the 1991-96 weighted average abundance estimate for both the outer coast
of California, Oregon and Washington and inland Washington waters is 81,866 Dall's porpoise.
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Current Population Trend

No information is available regarding trends in abundance of Dall's porpoise in California, Oregon and
Washington. Their distribution and abundancein thisregion varies considerably at both seasona and interannual time
scal es as oceanographic conditions vary (Forney 1997; Forney and Barlow 1998).

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

POTENTIAL BIOLOGICAL REMOVAL
The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(81,866) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times arecovery factor of 0.45

(for aspeciesof unknown statusand amortality rate CV>0.60and £ 0.80; Wadeand Angliss1997), resultinginaPBR
of 737 Dall’ s porpoise per year.

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
detailed information on these fisheriesis provided in Appendix 1. Mortality estimates for the California drift gillnet
fishery are included for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian 1997;
Cameron and Forney 1999). 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, overall cetacean entanglement
rates in the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual
variability in entanglement rates and the relative rarity of Dall’ s porpoise entanglements, additional years of datawill
be required to fully evaluate the effectiveness of pingers for reducing mortality of this particular species. Because of
the changesin thisfishery after implementation of the Take Reduction Plan, mean annual takesin Table 1 arebased only
on 1997-98 data. This resultsin an average estimate of 10 (CV = 0.95) Dall’ s porpoise taken annually.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico
and may take some Dall's porpoise from the same popul ation during cold-water periods. Quantitative dataareavailable
only for the Mexican swordfishdrift gillnet fishery, which usesvessels, gear, and operational proceduressimilar tothose
in the U.S. drift gillnet fishery, although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet
increased from two vesselsin 1986 to 31 vesselsin 1993 (Holts and Sosa-Nishizaki 1998). Thetotal number of setsin
this fishery in 1992 can be estimated 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). Thisoveral mortality rate
is similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and
Beeson, 1998), but species-specific information is not available for the Mexican fisheries. There are currently efforts
underway to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

Low levelsof mortality for Dall’ s porpoise have al so been documented in the California/Oregon/Washington
domestic groundfishtrawl fisheries(Perez and L oughlin 1991; Perez, in prep). Between 1994 and 1998, with 54%-77%
of thefishing effort observed, five Dall’s porpoise were reported killed in the at-sea processing portion of the Pacific
whiting trawl fishery, and five animalswerereported in unmonitored hauls.. Based only on the systematically observed
hauls, Dall’ s porpoise mortality was estimated to be five (CV=0.44) in 1997 and three (CV=0.33) in 1998 (Perez, in
prep). Combining these estimates with the three reported mortalities for 1994 and 1996 that are not accounted for in
the estimates, the minimum average annual mortality for 1994-98 is 2.0 (CV=0.23) Dall’ s porpoise per year.

STATUSOF STOCK

The status of Dall's porpoise in California, Oregon and Washington relative to OSP is hot 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. Including driftnet mortality only for years after implementation of the Take Reduction Plan (1997-98),
the average annual human-caused mortality in 1994-98 (12 animals) is estimated to be less than the PBR (737), and
therefore they are not classified asa"strategic" stock under the MMPA. Thetotal fishery mortality and seriousinjury
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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.

Table1l. Summary of available information on the incidental mortality and injury of Dall's porpoise (California/
Oregon/Washington Stock) in commercial fisheriesthat might take this species. All observed entanglements of 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.
Per cent Observed | Estimated Annual Mean Annual
Fishery Name Data Type Year(s) Observer Mortality Mortality Takes(CV in
Coverage par entheses)
CA/OR thresher observer
shark/swor dfish drift data 1994 17.9% 2 11 (0.64)
gillnet fishery 1995 15.6% 1 6(0.92)
1996 12.4% 2 24 (0.68)
1997 23.0% 4 20 (0.95)
1998 20.0% 0 0 10 (0.95)
WA/OR/CA domestic observer data
groundfish trawl fisheries 1994 53.8% 0 0
(At-sea processing Pacific 1995 56.2% 0 0
whiting fishery only). 1996 65.2% 0 0 1.6 (0.23)
1997 65.7% 3 5(0.44)
1998 77.3% 2 3(0.33)
unmonitored 1994 2
hauls 1996 1 0.6 (n/a)
1997 2
Minimum total annual takes 12 (CVv=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.
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Revised 12/15/2000

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 dol phins have been seen primarily in
shelf and dlope waters (Figure 1). Sighting patterns from recent
aerial and shipboard surveysconductedin California, Oregonand
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 a. 1992; Forney 1994).

Stock structure throughout the North Pacific is poorly
understood, but based on morphological evidence, two formsare
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 Baja California.
Samples of both forms have been collected in the Southern ———r— 7
CdliforniaBight, but it isunclear whether thisindicates sympatry W 130° W 125° W 120°
in this region or whether they may occur there at different times
(seasonally or interannually). Recent genetic analyses have
confirmed the distinctness of animals found off Baja California
fromanimalsoccurringin U.S. watersnorth of Point Conception,
Cdifornia and in the high seas of the North Pacific (Lux et al.
1997). Based on these genetic data, aboundary or areaof mixing
between the two forms appears to be located off Southern
Cdlifornia (Lux et al. 1997).

Although there is clear evidence that two forms of
Pacific white-sided dolphins occur aong the U.S. west coast,
there are no known differencesin 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 thetwo forms. Until means of differentiating thetwo formsfor 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 seinefishery 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 Mexicoisparticul arly important for thisspecies, given theapparently 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 dolphinswithin
the Pacific U.S. Exclusive Economic Zonearedivided into two discrete, non-contiguous areas. 1) watersoff California,
Oregon and Washington (this report), and 2) Alaskan waters.

N 45°

N 40°

N 35°

PACIFIC
OCEAN

N 30°

Figure 1. Pacific white-sided dolphin sightings
based on aeriad and shipboard surveys off
Cdlifornia, Oregon and Washington, 1991-96 (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.

POPULATION SIZE
The previous best estimates of abundance for Pacific white-sided dolphins (Barlow et al. 1997) were based
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on winter/spring 1991-92 aerial surveys (Forney et al. 1995) off California, which were presumed to include Pacific
white-sided dolphinsthat are found off Oregon and Washington during summer and fall. Three summer/fall shipboard
surveyswere conducted within 300 nmi of the coasts of Californiain 1991 and 1993 (Barlow and Gerrodette 1996) and
Cdlifornia, Oregon and Washingtonin 1996 (Barlow 1997). Thedistribution of Pacific white-sided dol phinsthroughout
thisregion ishighly variable, apparently in response to oceanographi c changes on both seasonal and interannual time
scales (Forney and Barlow 1998). As oceanographic conditions vary, Pacific white-sided dolphins may spend time
outsidethe U.S. Exclusive Economic Zone, and thereforeamulti-year average abundance estimateincluding California,
Oregon and Washington is the most appropriate for management within U.S. waters. The 1991-96 weighted average
abundance estimate for California, Oregon and Washington waters based on the three ship surveysis 25,825 (CV =
0.49) Pacific white-sided dolphins (Barlow 1997).

Minimum Population Estimate
Thelog-normal 20th percentile of the 1991-96 wei ghted average abundance estimateis 17,475 Pacific white-
sided dolphins.

Current Population Trend

No long-term trends in 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 al. 1992; 1993; Barlow 1995;
Forney et al. 1995;).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity ratesis availablefor Pacific white-sided dol phins of f
the U.S. west coast.

POTENTIAL BIOLOGICAL REMOVAL
The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(17,475) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times arecovery factor of 0.45

(for aspecies of unknown status with amortality rate CV 3 0.60 and £ 0.80; Wade and Angliss 1997), resultingin a
PBR of 157 Pacific white-sided dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality andinjury for thisstock of Pacific white-sided dol phinisshownin Table
1. Moredetailed information on these fisheriesisprovided in Appendix 1. Mortality estimatesfor the Californiadrift
gillnet fishery areincluded for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian 1997;
Cameron and Forney 1999). 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, overall cetacean entanglement
ratesin the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual
variability in entanglement rates and the relative rarity of Pacific white-sided dolphin entanglements, additional years
of datawill be required to fully evaluate the effectiveness of pingers for reducing mortality of this particular species.
Because of the changesin thisfishery after implementation of the Take Reduction Plan, mean annual takesin Table 1
are based only on 1997-98 data. This resultsin an average estimate of 6.0 (CV = 0.68) Pacific white-sided dolphins
taken annually.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico
and probably takethe southern form of thisspecies. Quantitative dataare availableonly 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 netsmay be up to 4.5 kmlong (Holts and Sosa-Nishizaki, 1998). Thefleet increased from two vesselsin 1986
to 31 vesselsin 1993 (Holtsand Sosa-Nishizaki 1998). Thetotal number of setsin thisfishery in 1992 can be estimated
from dataprovided by these authorsto be approximately 2700, with an observed rate of marinemammal 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 California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and
Beeson,1998), but species-specific information is not available for the Mexican fisheries. There are currently efforts
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underway to convert the Mexican swordfish driftnet 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
(Cdlifornial Oregon/Washington Stock) incommercial fisheriesthat might takethisspecies. All observed entanglements
of Pacific white-sided dol phinsresulted in the death of theanimal. Coefficientsof variation for mortality estimatesare

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 Annual
Fishery Name Data Type Year(s) Observer Mortality Mortality Takes(CV in
Coverage par entheses)
CA/OR thresher observer data
shark/swor dfish drift 1994 17.9% 3 17 (0.67)
gillnet fishery 1995 15.6% 1 6 (0.92)
1996 12.4% 3 25 (0.96)
1997 23.0% 3 12 (0.68) 6.0 (0.68)!
1998 20.0% 0 0
WA/OR/CA domestic observer data
groundfish trawl fisheries 1994 53.8% 0 0
(At-sea processing Pacific 1995 56.2% 0 0
whiting fishery only). 1996 65.2% 0 0 0.2 (0.48)
1997 65.7% 0 0
1998 77.3% 1 1(0.48)
other records 1996 3 3 3 0.6 (n/a)
Minimum total annual takes 6.8 (0.60)

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.

Low levelsof mortality for Pacific white-sided dol phinshave al so been documented in the California/Oregon/
Washington domestic groundfish trawl fisheries (Perez and Loughlin 1991; Perez, in prep;). Between 1994 and 1998,
with 54%-77% of the fishing effort observed, one Pacific white-sided dolphin was reported killed in the at-sea
processing portion of the Pacific whiting traw! fishery, and threeadditional animalswerereportedin unmonitored hauls.
Based only on the systematically observed hauls, mortality was estimated to be one Pacific white-sided dolphin
(CV=0.48, Perez, in prep) in 1998. Combining this estimate with the three additional reported mortalitiesfor 1996 that
arenot accounted for inthe estimate, the minimum averageannual mortality for 1994-98is0.8 (CV=0.48) Pacificwhite-
sided dolphins.

Other removals

Additional removals of Pacific white-sided dolphinsfrom the wild have occurred in live-capture fisheries off
Cdlifornia. Brownell et a. (1999) estimate aminimum total live capture of 128 Pacific white-sided dolphins between
the late 1950s and 1993. The most recent capture was in November 1993, when three animals were taken for public
display (Forney 1994). No MMPA permits are currently active for live-captures of Pacific white-sided dol phins.

STATUSOF STOCK

Thestatusof Pacific white-sided dolphinsin California, Oregon and Washington relativeto OSPisnot known,
and there is no indication of atrend in abundance for this stock. 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
theMMPA. Including driftnet mortality only for years after implementation of the Take Reduction Plan (1997-98), the
average annua human-caused mortality in 1994-98 (6.8 animals) is estimated to be less than the PBR (157), and
therefore they are not classified asa"strategic" stock under the MMPA. The total fishery mortality and serious injury
for this stock is less than 10% of the calculated PBR and, therefore, can be considered to be insignificant and
approaching zero mortality and serious injury rate.

88



REFERENCES

Barlow, J. 1995. The abundance of cetaceansin 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 a1996
ship survey and comparisons of passing and closing modes. Admin. Rep. LJ97-11, Southwest Fisheries
Science Center, National Marine Fisheries Service, P.O. Box 271, La Jolla, CA 92038. 25p.

Barlow, J. and G. A. Cameron. 1999. Field experiments show that acoustic pingers reduce marine mammal bycatchin
theCaliforniadrift gillnet fishery. Paper SC/51/SM 2 presented to the I nternational Whaling Commission, May
1998 (unpublished). 20 pp.

Barlow, J. and T. Gerrodette. 1996. Abundance of cetaceans in California waters based on 1991 and 1993 ship
surveys. NOAA Tech. Memo. NMFS-SWFSC-233. 15 pp.

Barlow, J, K. A. Forney, P. S. Hill, R. L. Brownell, Jr., J. V. Carretta, D. P. DeMaster, F. Julian, M. S. Lowry, T.
Ragen, andR. R. Reeves. 1997. U.S. Pacific MarineMammal Stock Assessments: 1996. U.S. Dep. Commer.,
NOAA Tech. Memo. NMFS-SWFSC-248. 223 pp.

Brownell, R. L., Jr., W. A. Walker and K. A. Forney. 1999. Pacific white-sided dolphin, Lagenorhynchus obliquidens
Gill, 1865. Pages 57-84 In: Ridgway, S. H. and R. Harrison (eds.), Handbook of Marine Mammals, Val. 6.
Academic Press, San Diego.

Cameron, G., and K. A. Forney. 1999. Estimates of cetacean mortality in the California gillnet fisheries for 1997 and
1998. Paper SC/51/04 presented to the International Whaling Commission, May 1999 (unpublished). 14 pp.

Chivers, S. J, K. M. Peltier, W. T. Norman, P. A. Akin, and J. Heyning. 1993. Population structure of cetaceansin
Cdliforniacoastal waters. Paper SOCCS9 presented at the Status of California Cetacean Stocks Workshop,
held in La Jolla, California, March 31-April 2, 1993. 49p.

Dohl, T. P., R. C. Guess, M. L. Duman, and R. C. Helm. 1983. Cetaceans of central and northern California, 1980-
1983: Status, abundanceand distribution. OCS Study MM S84-0045. MineralsManagement Service Contract
# 14-12-0001-29090. 284p.

Dohl, T. P, K. S.Norris, R. C. Guess, J. D. Bryant, and M. W. Honig. 1980. Summary of marine mammal and seabird
surveys of the Southern California Bight area, 1975-1978. Part II. Cetacea of the Southern California Bight.
Final Report to the Bureau of Land Management, NTIS Rep. No. PB81248189. 414p.

Forney, K. A. 1994. Recent information on the status of odontocetes in Californian waters. U.S. Dep. Commer.,
NOAA Tech. Memo. NMFS-SWFSC-202. 87 pp.

Forney, K. A. 1997. Patterns of variability and environmental models of relative abundance for California cetaceans.
Ph.D. dissertation, Scripps Institution of Oceanography, University of California, San Diego.

Forney, K. A.and J. Barlow. 1998. Seasonal patternsin the abundance and distribution of Californiacetaceans, 1991-
92. Mar. Mamm. Sci. 14:460-489.

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.

Green, G., J. J. Brueggeman, R. A. Grotefendt, C. E. Bowlby, M. L. Bonnell, and K. C. Balcomb, I11. 1992. Cetacean
distribution and abundance off Oregon and Washington. Ch. 1. In: Oregon and Washington Marine Mammal
and Seabird Surveys. OCS Study 91-0093. Final Report prepared for Pacific OCS Region, Minerals
Management Service, U.S. Department of the Interior, Los Angeles, California.

Green, G., R. A. Grotefendt, M. A. Smultea, C. E. Bowlby, and R. A. Rowlett. 1993. Delphinid aeria surveysin
Oregonand Washingtonwaters. Final Report preparedfor NMFS, National MarineMammal Laboratory, 7600
Sand Point Way, NE, Seattle, Washington, 98115, Contract #50ABNF200058.

Holts, D. Southwest Fisheries Science Center, National Marine Fisheries Service, P.O. Box 271, LaJolla, CA 92038.

Holts, D. and O. Sosa-Nishizaki. 1998. Swordfish, Xiphias gladius, fisheries of the eastern North Pacific Ocean. In:
I. Barrett, O. Sosa-Nishizaki and N. Bartoo (eds.). Biology and fisheriesof swordfish, Xiphiasgladius. Papers
fromtheInternational Symposium on Pacific Swordfish, EnsenadaMexico, 11-14 December 1994. U.S. Dep.
Commer., NOAA Tech. Rep. NMFS 142. 276 pp.

Julian, F. 1997. Cetacean mortality in Californiagill net fisheries: Preliminary estimatesfor 1996. Paper SC/49/SM 02
presented to the International Whaling Commission, September 1997 (unpublished). 13 pp.

Julian, F. and M. Beeson. 1998. Estimates of mammal, turtle and bird mortality for two California gillnet fisheries:
1990-1995. Fish. Bull. 96:271-284.

89



Lux, C. A., A. S. Costa, and A. E. Dizon. 1997. Mitochondrial DNA population structure of the Pacific white-sided
dolphin. Rep. Int. Whaling. Commn. 47:645-652.

Perez, M. A.and T. R. Loughlin. 1991. Incidental catch of marine mammals by foreign and joint venture trawl vessels
inthe U.S. EEZ of the North Pacific, 1973-88. NOAA Tech. Rep. NMFS 104. 57 pp.

Perez, M. A. (in prep). Summary of marine mammal incidental catch data for domestic and joint venture groundfish
fisheriesin the U.S. EEZ of the North Pacific, 1989-98. NOAA Tech. Memo.

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

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

Walker, W. A., S. Leatherwood, K. R. Goodrich, W. F. Perrin and R. K. Stroud. 1986. Geographical variation and
biology of the Pacific white-sided dolphin, Lagenorhynchus obliquidens, in the north-eastern Pacific. In:
Bryden, M. M. and R. Harrison (eds.), Research on Dolphins, p. 441-465. Clarendon Press, Oxford.

90



Revised 12/15/2000

RISSO'SDOLPHIN (Grampus griseus): Califor nia/Or egon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Risso's dolphins are distributed world-wide in tropical | o U
and warm-temperate waters. Off the U.S. West coast, Risso's ~
dolphins are commonly seen on the shelf in the Southern " * & WASHINGTON
CdiforniaBight and in slope and offshore waters of California,
Oregon and Washington. Based on sighting patternsfrom recent .
aerial and shipboard surveys conducted in these three states I OREGON
during different seasons(Figure 1), animalsfound off California LI
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 a. 1992). The southern end of
this population's range is not well-documented, but on a recent
joint U.S./Mexican ship survey, Risso's dolphins were sighted
off northern Baja California, and a conspicuous 500 nmi gap
was present between these animals and Risso's dol phins sighted
south of Bgja Californiaand in the Gulf of California(Mangels
and Gerrodette 1994). Thus this population appears distinct
from animals found in the eastern tropical Pacific and the Gulf
of 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
fisherieswhich may takethis species(e.g. gillnet fisheries). For T T T
the Marine Mammal Protection Act (MMPA) stock assessment W 130° W 125° W 120°
reports, Risso's dolphins within the Pecific U.S. Exclusive Figure 1. Risso's dolphin sightings based on
Economic Zone are divided into two discrete, non-contiguous aerial and shipboard surveys off California,

areas: 1) waters off California, Oregon and Washington (this  Oregon and Washington, 1991-96 (see Appendix
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report), and 2) Hawaiian waters. 2, Figures 1-5, for datasources and information on
timing and location of survey effort). Dashed line
POPULATION SIZE represents the U.S. EEZ, thick line indicates the

The pre\/iOUS best estimates of abundance for Risso’'s outer boundary of all surveys combined.

dolphins(Barlow etal. 1997) were based on winter/spring 1991-

92 aerial surveys (Forney et al. 1995) off California, which were presumed to include Risso’ s dol phins that are found
off Oregon and Washington during summer and fall. Three summer/fall shipboard surveyswere conducted within 300
nmi of the coastsof Californiain 1991 and 1993 (Barlow and Gerrodette 1996) and California, Oregon and Washington
in 1996 (Barlow 1997). The distribution of Risso’s dolphins throughout this region is highly variable, apparently in
response to oceanographic changes on both seasonal and interannual time scales (Forney and Barlow 1998). As
oceanographic conditions vary, Risso’s dolphins may spend time outside the U.S. Exclusive Economic Zone, and
therefore a multi-year average abundance estimate is the most appropriate for management within U.S. waters. The
1991-96 weighted average abundance estimate for California, Oregon and Washington waters based on the three ship
surveysis 16,483 (CV = 0.28) Risso’s dolphins (Barlow 1997).

Minimum Population Estimate
Thelog-normal 20th percentileof the 1991-96 wei ghted average abundance estimateis 13,079 Risso'sdol phins.

Current Population Trend

Although sighting records of Risso's dolphins appear to have increased during the last two decades in 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
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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 available for Risso's dolphinsin California,
Oregon and Washington.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(13,079) times one half the default maximum net growth rate for cetaceans (¥ of 4%) times arecovery factor of 0.40
(for a species of unknown status with a mortality rate CV 2 0.80; Wade and Angliss 1997), resulting in a PBR of 105
Risso’s dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for this stock of Risso’ sdolphinisshownin Tablel. More
detailed information on these fisheriesis provided in Appendix 1. Mortality estimates for the California drift gillnet
fishery are included for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian 1997;
Cameron and Forney 1999). 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, overall cetacean entanglement
rates in the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual
variability in entanglement rates and the relative rarity of Risso’s dolphin entanglements, 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 thisfishery after implementation of the Take Reduction Plan, mean annual takesin Table 1 arebased only
on 1997-98 data. Thisresultsin an average estimate of 5.5 (CV = 0.96) Risso’s dolphins taken annually.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico
and probably take animals from the same population. Quantitative data are available only for the Mexican swordfish
drift gillnet fishery, which usesvessels, gear, and operational proceduressimilar tothoseinthe U.S. drift gillnet fishery,
although nets may be up to 4.5 kmlong (Holts and Sosa-Nishizaki 1998). Thefleet increased from two vesselsin 1986
to 31 vesselsin 1993 (Holtsand Sosa-Nishizaki 1998). Thetotal number of setsin thisfishery in 1992 can be estimated
fromdataprovided by these authorsto be approximately 2700, with an observed rate of marinemammal bycatch of 0.13
animals per set (10 marine mammalsin 77 observed sets; Sosa-Nishizaki et a., 1993). Thisoveral mortality rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformationisnot availablefor the Mexican fisheries. Thereare currently effortsunderway
to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

Table 1. Summary of available information on the incidental mortality and injury of Risso's dolphin (California/
Oregon/Washington Stock) in commercia fisheriesthat might takethisspecies. All observed entanglements of Risso's
dolphinsresultedinthedeath of theanimal. Coefficientsof variationfor mortality estimatesare providedin 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 (CV in parentheses)
Coverage Mortality
CA/OR thresher observer 1994 17.9% 1 6(0.91)
shark/swordfish drift gillnet data 1995 15.6% 6 39 (0.57)
fishery 1996 12.4% 0 0 5.5(0.96) *
1997 23.0% 3 11 (0.96)
1998 20.0% 0 0
Minimum total annual takes 5.5 (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.

Additional mortality of unknown extent has been documented for Risso's dolphins in the squid purse seine
fishery off Southern California(Heyning et al. 1994). Thismortality probably represented animalskilled intentionally
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to protect catch or gear, rather than incidental mortality, and such intentional takes are now illegal under the 1994
Amendment tothe MMPA.. Thisfishery has expanded markedly since 1992 (California Department of Fish and Game,
unpubl. data). No recent Risso’s dol phin mortality has been reported for thisfishery, but it is currently not monitored.

STATUSOF STOCK

The status of Risso's dolphins off California, Oregon and Washington relativeto 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
theMMPA. Including driftnet mortality only for years after implementation of the Take Reduction Plan (1997-98), the
average annual human-caused mortality in 1994-98 (5.5 animals) is estimated to be less than the PBR (105), and
therefore they are not classified asa"strategic" stock under the MMPA. The total fishery mortality and serious injury
for this stock is less than 10% of the calculated PBR and, therefore, can be considered to be insignificant and
approaching zero mortality and serious injury rate.
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BOTTLENOSE DOLPHIN (Tursiopstruncatus): California Coastal Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenosedol phinsaredistributed world-
wide in tropical and warm-temperate waters. In
many regions, including California, separate coastal
and offshore populations are known (Walker 1981,
Ross and Cockcroft 1990; Van Waerebeek et al.
1990). Cdifornia coastal bottlenose dolphins are
found within about one kilometer of shore (Figure
1; Hansen, 1990; Carretta et a. 1998; Defran and
Weller 1999) primarily from Point Conception
south into Mexican waters, at least as far south as
Ensenada. In southern California, animals are
found within 500 m of the shoreline 99% of the
time and within 250 m 90% of the time (Hanson
and Defran 1993). Oceanographic events appear to
influence the distribution of animals along the
coastsof Californiaand BgjaCalifornia, Mexico, as
indicated by a change in residency patterns along
Southern Cadlifornia and a northward range
extension into central California after the 1982-83
El Nifio (Hansen and Defran 1990; Wells et al.
1990). Sincethe 1982-83 El Nifio, which increased
water temperatures off California, they have been
consistently sighted in central California as far
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north as San Francisco. Photo-identification "™

studieshave documented north-south movementsof ~ [N33' \

coastal bottlenose dolphins (Hansen 1990; Defran SAN
et a. 1999), and monthly counts based on surveys — DIEGO
between the U.S/Mexican border and Point wiig’
Conception are variable (Carretta et al. 1998),
indicating that animals are probably moving into
and out of this area. Although coastal bottlenose
dolphins are not restricted to U.S. waters,
cooperative management agreements with Mexico
exist only for the tuna purse seine fishery and not
for other fisheries which may take this species (e.g. gillnet fisheries). Therefore, the management stock includes only
animals found within U.S. waters. For the Marine Mammal Protection Act (MMPA) stock assessment reports,
bottlenose dol phinswithinthe Pacific U.S. Exclusive Economic Zonearedivided into three stocks: 1) Californiacoastal
stock (this report), 2) California, Oregon and Washington offshore stock, and 3) Hawaiian stock.

T T
w1’ w1z’ wi20° wii6’

Figure 1. Approximate range (in bold) of California coastal
bottlenose dolphins based on aerial surveys along the coast of
Cdifornia from 1990-2000. This population of bottlenose
dolphinsis found within about 1 km of shore.

POPULATION SIZE

Photo-identification studiesal ong the coasts of southern Californiaand northern Mexicoidentified 404 unique
individuals in this population between 1981 and 1989 based on dorsal fin characteristics, with an estimated 35% of
animals lacking identifiable characters at any particular time (Defran and Weller 1999). This cannot be considered a
minimum popul ation estimate, however, because an unknown number of animals died during this period and rates of
acquisition of dorsal fin characters are not known. Mark-recapture estimates based on photo-identification studiesin
1985-89 range from 234 (95% ClI 205-263) to 285 (95% CI 265-306) animals for the entire California-Mexico
population (Defran and Weller 1999). A recent re-analysis of mark-recapture estimates from the 1980s resulted in
revised abundance estimates of 289 (95% CI 230-298) for the period 1984-86 and 354 (95% CI 330-390) for 1987-89
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(Dudzik 1999). The most recent photographic mark-recapture abundance estimate is 356 (95% CI 306 - 437) for the
period 1996-98 (Dudzik 1999). Because coasta bottlenose dolphins spend an unknown amount of timein Mexican
waters, where they are subject to mortality in Mexican fisheries, an average abundance estimate for Caiforniaonly is
the most appropriatefor U.S. management of thisstock. Tandem aerial surveyswere conducted in 1990-94 and 1999-
2000 to estimate the abundance of coastal bottlenose dol phins throughout the southern and central California portion
of their range and to correct for the fraction of animals missed by a single observer team. (Carrettaet al. 1998, NMFS,
SWFSC, unpublished data). Aerial survey correctionfactorshavebeenimproved using recent informationon California
coastal bottlenose dol phin swim speeds (Ward 1999). Using the same methods as Carretta et al. (1998), the weighted
average abundance estimatefor the 1999-2000 surveysis 206 (CV=0.12) coastal bottlenose dolphins (NMFS, SWFSC,
unpublished data). This presently is the best estimate of the average number of coastal bottlenose dolphinsin U.S.
waters.

Minimum Population Estimate
The log-normal 20™ percentile of the above average abundance estimate for U.S. waters based on the 1999-
2000 surveysis 186 coastal bottlenose dolphins.

Current Population Trend .
) Based on acomparison of mark-recapture abundance estimatesfor the periods 1987-89 (N= 354) and 1996-98
(N=356), Dudzik (1999) stated that the population size had remained stable over an 11-year period.

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

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock is cal cul ated as the minimum popul ation size (186)
times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in aPBR of 1.9 coastal
bottlenose dolphins per year.

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 information on fishery mortality and injury for this stock of
bottlenose dolphin is shown in Table 1. More detailed information on the set gillnet fishery is provided in Appendix
1. From 1991-94, no bottlenose dol phins were observed taken in this fishery with 10-15% observer coverage (Julian
and Beeson 1998). The observer program was discontinued at the end of 1994, when coastal set gillnet fishing was
banned within 3 nmi of the southern California coast. In central California, gillnets have been restricted to waters
deeper than 30 fathoms (56m) since 1991 in all areas except between Point Sal and Point Arguello. In 2001, gillnets
were banned inshore of 60 fathomsfrom Point Reyesto Point Arguello by the CaliforniaDepartment of Fish and Game.
Because of these closures, the potential for mortality of coastal bottlenose dol phinsin the California set gillnet fishery
has been greatly reduced. Fisher self-report data and stranding records for 1994-98 do not include any records of
fishery interactions for this stock. Coastal gillnet fisheries exist in Mexico and probably take animals from this
population, but no details are available.
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Table 1. Summary of available information on the incidental mortality and serious injury of bottlenose dolphins
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 Takes
Coverage M ortality
CA angel shark/ halibut and other observer
species large mesh (>3.5in) set data 1995-98* 0.0% 0 0 0
gillnet fishery 19992 40%
Minimum total annual takes 0

The CA set gillnets were not observed from 1995-98; mortality was extrapolated from effort estimates and previous entanglement rates.
2Set gillnet observer coverage in 1999 was limited to Monterey Bay fishing effort only.

Other removals

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

STATUSOF STOCK

The status of coastal bottlenose dolphinsin Californiarelative to OSP is 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 are
not 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 | ssues

Pollutant levels, especially DDT residues, found in Southern California coastal 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 cetaceansare not well understood, they may affect reproduction or make the animals more proneto 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 (Tursiopstruncatus):
California/Oregon/Washington Offshore Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenose dolphins are distributed world-wide in
tropicd and warm-temperate waters. In many regions,
including California, separate coastal and offshore populations
are known (Walker 1981; Ross and Cockcroft 1990; Van
Waerebeek et a. 1990). On surveys conducted off California,
offshorebottlenose dol phinshave been found at distancesgreater
than a few kilometers from the mainland and throughout the
Southern California Bight. They have a so been documented in
offshore waters as far north as about 41°N (Figure 1), and they
may range into Oregon and Washington waters during warm-
water periods. Sighting records off California and Baja
Cdifornia(Lee1993; Mangelsand Gerrodette 1994) suggest that
offshore bottlenose dolphins have a continuous distribution in
these two regions. Based on aeria surveys conducted 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). Offshore
bottlenose dolphins are not restricted to U.S. waters, but
cooperative management agreements with Mexico exist only for
thetunapurse seine fishery and not for other fisherieswhich may
take this species (e.g. dillnet fisheries). Therefore, the
management stock includes only animals found within U.S.
waters. For the Marine Mammal Protection Act (MMPA) stock
assessment reports, bottlenose dolphins within the Pacific U.S.
Exclusive Economic Zone are divided into three stocks: 1)
Cdlifornia coastal stock, 2) California, Oregon and Washington
offshore stock (this report), and 3) Hawaiian stock.

POPULATION SIZE

The previous best estimates of abundance for offshore
bottlenose dolphins (Barlow et al. 1997) were based on a
weighted average for winter/spring 1991-92 aerial surveys
(Forney et al. 1995), and summer/fall ship surveysin 1991 and
1993 (Barlow and Gerrodette 1996) al ong the coast of California.
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Figure 1. Offshore bottlenose dolphin sightings
based on aerial and shipboard surveys off
Cdlifornia, Oregon and Washington, 1991-96 (see
Appendix 2, Figures 1-5, for data sources and
information on timing and location of survey
effort). All sightings were made at distances
greater than a few kilometers from the mainland
Cdliforniacoast. Dashed linerepresentsthe U.S.
EEZ, thick lineindicatesthe outer boundary of all
surveys combined.

An additional summer/fall shipboard surveys was conducted within 300 nmi of the coasts of California, Oregon and
Washington in 1996 (Barlow 1997). Becausethe distribution of bottlenose dolphins appearsto vary interannually and
they may spend time outside the U.S. Exclusive Economic Zone, amulti-year average abundance estimate is the most
appropriatefor management withinU.S. waters. Themost comprehensivemulti-year averageabundanceistheweighted
average abundance estimatefor California, Oregon and Washington watersbased on the 1991-96 ship surveys, 956 (CV

= 0.14) offshore bottlenose dolphins (Barlow 1997).

Minimum Population Estimate

Thelog-normal 20th percentile of the 1991-96 wei ghted average abundance estimateis850 of fshore bottlenose

dolphins.

99



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.

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock is cal culated as the minimum population size (850)
times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.50 (for a
speciesof unknown statuswith no known fishery mortality; Wadeand Angliss 1997), resultinginaPBR of 8.5 offshore
bottlenose dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of known fishery mortality and injury for this stock of bottlenose dolphin is shown in Table 1.
More detailed information on these fisheriesis provided in Appendix 1. Mortality estimates for the California drift
gillnet fishery areincluded for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian 1997;
Cameron and Forney 1999). 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, overall cetacean entanglement
rates in the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual
variability in entanglement rates and the rarity of bottlenose dolphin entanglements, additional years of data will be
required to fully evaluate the effectiveness of pingersfor reducing mortality of this particular species. Because of the
changes in thisfishery after implementation of the Take Reduction Plan, mean annual takesin Table 1 are based only
on 1997-98 data. Thisresultsin an average estimate of zero offshore bottlenose dol phins taken annually.

Table1l. Summary of availableinformation on the incidental mortality and injury of bottlenose dolphins (California/
Oregon/Washington Offshore Stock) in commercial fisheriesthat might takethis 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
Coverage (CVin
par entheses)
CA/OR thresher observer 1994 17.9% 0 0
shark/swordfish drift data 1995 15.6% 0 0
gillnet fishery 1996 12.4% 0 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 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 California, 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 gillnet fishery,
although nets may be up to 4.5 kmlong (Holts and Sosa-Nishizaki 1998). Thefleet increased from two vesselsin 1986
to 31 vesselsin 1993 (Holtsand Sosa-Nishizaki 1998). Thetotal number of setsin thisfishery in 1992 can be estimated
from dataprovided by these authorsto be approximately 2700, with an observed rate of marinemammal bycatch of 0.13
animals per set (10 marine mammalsin 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformationisnot availablefor the Mexican fisheries. Thereare currently effortsunderway
to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).
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Offshore bottlenose dol phins are often associated with Risso's dol phins and pilot whal es, for which mortality
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.

Other removals

Twenty-seven bottlenose dol phinswere captured of f Californiabetween 1966 and 1982 (Walker 1975; Reeves
and Leatherwood 1984). Based on thelocations of capture activities, these animal s 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

Thestatusof offshorebottlenose dol phinsin Californiarel ativeto OSPisnot known, and there areinsufficient
datato evaluatetrendsin abundance. No habitat i ssues are known to be of concern for thisspecies. They arenot listed
as "threatened” or "endangered" under the Endangered Species Act nor as "depleted” under the MMPA. Because no
recent fishery takes have been documented, offshore bottlenose dolphins are not classified asa"strategic" stock under
the MMPA, and the total fishery mortality and serious injury for this stock can be considered to be insignificant and
approaching zero.
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STRIPED DOLPHIN (Stenella coeruleoalba):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE .

Striped dol phinsaredistributed world-wideintropical J
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 dolphins have stranded in both
states (Oregon Department of Fish and Wildlife, unpublished
data; Washington Department of Fish and Wildlife,
unpublished data). Striped dolphins are a'so 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
Cdlifornia and Mexico, striped dolphins appear to have a
continuous distribution in offshore waters of these two regions
(Perrin et al. 1985; Mangels and Gerrodette 1994). No
information on possible seasonality in distribution isavailable,
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,
cooperativemanagement agreementswithMexicoexist only for
the tuna purse seine fishery and not for other fisheries which
may take this species (e.g. gillnet fisheries). Therefore, the
management stock includes only animals found within U.S.
waters. For theMarineMammal 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 (this report), and 2) waters around Hawaii.

WASHINGTON

N 45°

OREGON

N 40°

CALIFORNIA

N 35°

PACIFIC
OCEAN

N 30°

W 130° w125° w120°

Figure 1. Striped dolphin sightings based on
aerial and shipboard surveys off California,
Oregon and Washington, 1991-96 (see Appendix
2, Figures 1-5, for datasources 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.

POPULATION SIZE

Three summer/fall shipboard surveyswere conducted within 300 nmi of the coasts of Californiain 1991 and
1993 (Barlow and Gerrodette 1996) and California, Oregon and Washington in 1996 (Barlow 1997). The abundance
of striped dol phinsin thisregion appearsto bevariable between yearsand may be affected by oceanographic conditions,
as with other odontocete species (Forney 1997, Forney and Barlow 1998). Because animals may spend time outside
the U.S. Exclusive Economic Zone as oceanographi c conditions change, amulti-year average abundance estimateisthe
most appropriatefor management within U.S. waters. The1991-96 weighted average abundance estimatefor California,
Oregon and Washington waters based on the above three ship surveysis 20,235 (CV = 0.14) striped dolphins (Barlow
1997).

Minimum Population Estimate
Thelog-normal 20th percentileof the 1991-96 weighted average abundance estimateis 17,995 striped dol phins.

Current Population Trend

Prior to the 1991 shipboard survey (Barlow 1995), striped dolphins were not thought to be common off
Cdlifornia(Leatherwood et al. 1982), and two surveysextending approximately 200 nmi offshoreof Californiaand Baja
Cdiforniain 1979 and 1980 resulted in only one sighting of three striped dolphins (Smith et a. 1986). Thusit is
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possiblethat striped dol phin abundance off Californiahasincreased 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 ratesis available for striped dol phins off California.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(17,995) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times arecovery factor of 0.50
(for aspecies of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in aPBR of 180
striped dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for this stock of striped dolphinisshownin Table1. More
detailed information on these fisheriesis provided in Appendix 1. Mortality estimates for the California drift gillnet
fishery are included for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian 1997;
Cameronand Forney 1999). After the 1997 implementation of a Take Reduction Plan, whichincluded skipper education
workshops and required the use of pingers and minimum 6-fathom extenders, overall cetacean entanglement ratesin
thedrift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual variability
in entanglement rates and the rarity of striped dolphin entanglements, additional years of datawill 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.
Thisresultsin 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 fisheriesthat might take this species. The single observed entanglement of
a striped 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 (CVin
par entheses)
CA/OR thresher 1994 17.9% 1 6 (0.90)
shark/swordfish drift observer 1995 15.6% 0 0
gillnet fishery data 1996 12.4% 0 0 (R
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 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 California, 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 gillnet fishery,
although nets may be up to 4.5 kmlong (Holts and Sosa-Nishizaki 1998). Thefleet increased from two vesselsin 1986
to 31 vesselsin 1993; Holts and Sosa-Nishizaki 1998). Thetotal number of setsin thisfishery in 1992 can be estimated
from dataprovided by these authorsto be approximately 2700, with an observed rate of marinemammal 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 tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal sper set; Julian and Beeson,
1998), but species-specificinformationisnot availablefor the Mexican fisheries. Thereare currently effortsunderway
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to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

STATUSOF STOCK

The status of striped dolphins in California relative to OSP is not known, and there are insufficient data to
evaluate potential trends in abundance. No habitat issues are known to be of concern for this species. They are not
listed as"threatened" or "endangered” under the Endangered SpeciesAct nor as" depleted” under theMMPA.. Including
driftnet information only for years after implementation of the Take Reduction Plan (1997-98), the average annual
human-caused mortality in 1994-98 is zero. Because recent mortality is zero, striped dolphins are not classified asa
"strategic" stock under the MMPA, and the total fishery mortality and seriousinjury for this stock can be considered
to be insignificant and approaching zero.
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SHORT-BEAKED COMMON DOLPHIN (Delphinus delphis):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Short-beaked common dolphins are the most abundant
cetacean off California, and are widely distributed between the
coast and at least 300 nmi distance from shore. 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
dolphins have been reported in Oregon and Washington since
1942 (B. Norberg, pers. comm.). Of these, three were not
identified to the species level, and one animal, which stranded in
1983, was identified as a short-beaked common dolphin (J.
Hodder, pers. comm.). Significant seasonal shifts in the
abundance and distribution of common dolphins have been
identified based on winter/spring 1991-92 and summer/fall 1991
surveys (Forney and Barlow 1998). Their distribution is
continuous southward into Mexican waters to about 13°N (Perrin
et al. 1985; Wade and Gerrodette 1993; Mangels and Gerrodette
1994), and short-beaked common dolphins off California may be
an extension of the "northern common dolphin" stock defined for
management of eastern tropical Pacific tuna fisheries (Perrin et al.
1985). However, preliminary data on variation in dorsal fin color
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Figure 1. Short-beaked common dolphin
sightings based on shipboard surveys off

patterns suggest there may be multiple stocks in this region,
including at least two possible stocks in California (Farley 1995).
The less abundant long-beaked common dolphin has only
recently been recognized as a different species (Heyning and
Perrin 1994; Rosel et al. 1994), and much of the available
information has not differentiated between the two types of
common dolphin. Although short-beaked common dolphins are

California, Oregon and Washington, 1991-96 (see
Appendix 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 line
represents the U.S. EEZ, thick line indicates the
outer boundary of all surveys combined.

notrestricted to U.S. waters, cooperative management agreements

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

POPULATION SIZE

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 was not possible from the air (Forney et al. 1995). Based on sighting locations, the majority of these were
probably short-beaked common dolphins. A better, species-specific abundance estimate is available based on three
summer/fall shipboard surveys that were conducted within 300 nmi of the coasts of California (in 1991 and 1993;
Barlow and Gerrodette 1996) and California, Oregon and Washington (in 1996; Barlow 1997). The distribution of
short-beaked common dolphins throughout this region is highly variable, apparently in response to oceanographic
changes on both seasonal and interannual time scales (Heyning and Perrin 1994; Forney 1997; Forney and Barlow
1998). As oceanographic conditions vary, short-beaked common dolphins may spend time outside the U.S. Exclusive
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Economic Zone, and therefore a multi-year average abundance estimate is the most appropriate for management within
U.S. waters. The 1991-96 weighted average abundance estimate for California, Oregon and Washington waters based
on the three ship surveys is 373,573 (CV=0.19) short-beaked common dolphins (Barlow 1997).

Minimum Population Estimate
The log-normal 20th percentile of the 1991-96 weighted average abundance estimate is 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 conditions in 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 etal. 1986). The recent combined abundance
estimate for the 1991-96 summer/fall surveys (Barlow 1997) is the highest and most precise to date. Environmental
models (Forney 1997) and seasonal comparisons (Forney and Barlow 1998) have shown that the abundance of short-
beaked common dolphins off California varies with seasonal and interannual changes in oceanographic conditions. An
ongoing decline in the abundance of ‘northern common dolphins’ (including both long-beaked and short-beaked
common dolphins) in the eastern tropical Pacific and along the Pacific 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 majority of this is likely 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 long-beaked
common dolphins stranding along the California coast, with the short-beaked common dolphin stranding more
frequently prior to the 1982-83 EI Nifio (which increased water temperatures off California), and the long-beaked
common dolphin more commonly observed for several 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 dolphins.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(318,795) times one half the default maximum net growth rate for cetaceans (V2 of 4%) times a recovery factor of 0.50
(for a species of unknown status with a mortality rate CV< 0.30; Wade and Angliss 1997), resulting in a PBR of 3,188
short-beaked common dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for short-beaked common dolphins is shown in Table 1.
More detailed information on these fisheries is provided in Appendix 1. Mortality of common dolphins primarily has
been observed in California drift gillnet fisheries (Julian and Beeson 1998; Julian 1997; Cameron and Forney 1999).
Because of the difficulty in distinguishing short-beaked and long-beaked common dolphins in 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 all except two of the common dolphins killed (NMFS, unpublished data). Based on past
patterns (Barlow et al. 1997), these two animals are likely to have been a short-beaked common dolphin, and they are
included below for this species. 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, common dolphin 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 species in the long term. Because of the changes in this fishery after implementation of
the Take Reduction Plan, mean annual takes in Table 1 are based only on 1997-98 data. This results in an average
estimate of 78 (CV=0.23) short-beaked common dolphins taken annually.

Table 1. Summary of available information on the incidental mortality and injury of short-beaked common dolphins
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(California/Oregon/Washington Stock), in commercial fisheries that might take this species. All entanglements resulted
in the death of the animal. The observer program for the set gillnet fishery was discontinued during 1994. 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.

Percent Observed Estimated Annual Mean
Fishery Name Data Type Year Observer Mortality Mortality Annual Takes
Coverage (CVin
parentheses)

CA/OR thresher
shark/swordfish drift 1994 17.9% 26 146 (0.18)
gillnet fishery observer 1995 15.6% 36 231 (0.29) (includes prorated)

data 1996 12.4% 27 319 (0.23)

1997 23.0% 21 105 (0.30) 78 (0.23)"
1998 20.0% 9 51(0.33)
CA angel shark/ halibut Common dolphins, species not determined
and other species large
mesh (>3.5in) set gillnet observer
fishery data 1994 7.7% 0 0
1995-98 0% n/a n/a na
MMAP 1995 - ! > 2 0.8 (n/a)
self- 1996 - 1 =
reporting 1998 - 2 21
22
Undetermined strandings 1994-98 [ 2 common dolphins (species not determined) stranded with > 04 (n/a)
evidence of fishery interactions -

Minimum total annual takes 79 (0.23)

Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of a 1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers). Following these changes in the fishery,
entanglement rates of short-beaked common dolphin declined.

Additional common dolphin mortality has been reported for set gillnets in California (Julian and Beeson 1998);
however, because of a 1994 ban on gillnets in nearshore areas of Southern California, the size of this fishery decreased
by about a factor of two (see Appendix 1), and the observer program was discontinued. No observer data are available
for the set gillnet fishery after 1994, but Marine Mammal Authorization Permit (MMAP) fisher self-reports for 1994-98
indicate that at least four common dolphins (type not specified) were killed between 1995 and 1998. Although these
reports are considered unreliable (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.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, probably
take short-beaked common dolphins 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 increased from two
vessels in 1986 to 31 vessels in 1993 (Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in 1992
can be estimated from data provided by these authors to be approximately 2700, with an observed rate of marine
mammal bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This
overall mortality rate is similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals
per set; Julian and Beeson, 1998), but species-specific information is not available for the Mexican fisheries. There are
currently efforts underway to convert the Mexican swordfish driftnet fishery to a longline fishery (D. Holts, pers.
comm.).

Other Mortality
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In the eastern tropical Pacific, 'northern common dolphins' have been incidentally killed in international tuna
purse seine fisheries since the late 1950's. Cooperative international management programs have dramatically reduced
overall dolphin mortality in these fisheries during the last decade (Joseph 1994). Between 1994 and 1998, annual
mortality of northern common dolphins (potentially including both short-beaked and long-beaked common dolphins)
ranged between 9 and 261 animals, with an average of 91 (IATTC, in prep). Although it is unclear whether these
animals are part of the same population as short-beaked common dolphins 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.

STATUS OF STOCK

The status of short-beaked common dolphins in Californian waters relative to OSP is not known. The observed
increase in abundance of this species off California over the last decade probably reflects a distributional 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 Species Act nor as "depleted" under the MMPA. Including driftnet mortality
only for years after implementation of the Take Reduction Plan (1997-98), the average annual human-caused mortality
in 1994-98 (79 animals) is estimated to be less than the PBR (3,188), and therefore they are not classified as a "strategic"
stock under the MMPA. The total estimated fishery mortality and injury for short-beaked common dolphins is less than
10% of the calculated PBR and, therefore, can be considered to be insignificant and approaching zero mortality and
serious injury rate.
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LONG-BEAKED COMMON DOLPHIN (Delphinus capensis):
California Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Long-beaked common dolphins have only recently been
recognized as a distinct species (Heyning and Perrin
1994; Rosel et al. 1994). Along the U.S. west coast, their
distribution overlaps with that of the short-beaked common
dolphin, and much historical information has not distinguished
between these two species. Long-beaked common dolphins are
commonly found within about 50 nmi of the coast, from Baja
California (including the Gulf of California) northward to about
central California (Figure 1). Stranding data and sighting records
indicate that the relative abundance of this species off California
changes both seasonally 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 morthern
common dolphin' stock (Perrin et al. 1985), and these animals 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.

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 shipboard surveys off

California, Oregon and Washington, 1991-96 (see
Appendix 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 line
represents the U.S. EEZ, thick line indicates the
outer boundary of all surveys combined.

estimate is available based on three summer/fall shipboard surveys that were conducted within 300 nmi of the coasts
of California (in 1991 and 1993; Barlow and Gerrodette 1996) and California, Oregon and Washington (in 1996; Barlow
1997). The distribution and abundance of long-beaked common dolphins off California appears to be variable on
interannual and seasonal time scales (Heyning and Perrin 1994). As oceanographic conditions change, long-beaked
common dolphins may spend time in Mexican waters, and therefore a multi-year average abundance estimate is the most
appropriate for management within the U.S. waters. The 1991-96 weighted average abundance estimate for California,
Oregon and Washington waters based on the three ship surveys is 32,239 (CV=0.18) long-beaked common dolphins

(Barlow 1997).

Minimum Population Estimate

The log-normal 20th percentile of the 1991-96 weighted average abundance estimate is 27,739 long-beaked

common dolphins.

Current Population Trend
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Due to the historical lack of distinction between the two species of common dolphins, it is difficult 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 conditions in 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 al. 1986). The
combined abundance estimate for the 1991-96 summer/fall surveys (Barlow 1997) is the highest and most precise to
date. An ongoing decline in the abundance of ‘northern common dolphins’ (including both long-beaked and short-
beaked common dolphins) in the eastern tropical Pacific and 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 is unclear how much of this increase reflects an increase in 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 along the California coast, with the short-beaked common dolphin
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 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 BIOLOGICAL REMOVAL
The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(27,629) times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.45

(for a species of unknown status with a mortality rate CV 2 0.60 and < 0.80; Wade and Angliss 1997), resulting in a
PBR of 250 long-beaked common dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for long-beaked common dolphins is shown in Table 1. More
detailed information on these fisheries is provided in Appendix 1. Mortality of common dolphins primarily has been
observed in California drift gillnet fisheries (Julian 1997; Julian and Beeson 1998; Cameron and Forney 1999). Because
of'the difficulty in distinguishing short-beaked and long-beaked common dolphins in 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 all except two of the common dolphins killed (NMFS, unpublished data). Based on past patterns (Barlow
etal. 1997), these two animals are likely to have been a short-beaked common dolphin, and they have not been included
in the mortality calculations below for long-beaked common dolphins. 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, common dolphin 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 species in the long term. Because of the changes
in this fishery after implementation of the Take Reduction Plan, mean annual takes in Table 1 are based only on 1997-98
data. This results in an average estimate of 13 (CV=0.74) long-beaked common dolphins taken annually.

Additional common dolphin mortality has been reported for set gillnets in California (Julian and Beeson 1998);
however, because of a 1994 ban on gillnets in nearshore areas of Southern California, the size of this fishery decreased
by about a factor of two (see Appendix 1), and the observer program was discontinued. No observer data are available
for the set gillnet fishery after 1994, but Marine Mammal Authorization Permit (MMAP) fisher self-reports for 1994-98
indicate that at least four common dolphins (type not specified) were killed between 1995 and 1998. Although these
reports are considered unreliable (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.
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Table 1. Summary of available information on the incidental mortality and injury of long-beaked common dolphins
(California Stock) and prorated unidentified common dolphins in commercial fisheries that might take this species. All
observed entanglements resulted in the death of the animal. The observer program for the set gillnet fishery was
discontinued during 1994. Coefficients of variation for mortality estimates are provided in parentheses, when available.
Mean annual takes are based on 1994-98 data unless noted otherwise.

Percent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Annual Takes
Coverage (CVin
parentheses)

CA/OR thresher observer 1994 17.9% 1 6(0.91)
shark/swordfish drift data 1995 15.6% 6 39 (0.65)
gillnet fishery 1996 12.4% 1 12 (0.96) 13 (0.74)!

1997 23.0% 4 25(0.74)

1998 20.0% 0 0
CA angel shark/ halibut Common dolphins, species not determined
and other species large
mesh (>3.5in) set gillnet observer
fishery data 1994 77% 0 0 )

1995-98 0% n/a n/a wa
MVLAP 1995 - I >,
set 1996 - 1 =
reporting 1998 - 2 21 208 (n/a)
22
Undetermined strandings 1994-98 2 common dolphins (species not determined) stranded >
. . X R 2 0.4 (n/a)
with evidence of fishery interactions

Minimum total annual takes 14 (0.74)

Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of a 1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices. Following these changes in the fishery,
entanglement rates of long-beaked common dolphin declined.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico
and may take long-beaked common dolphins 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 increased from
two vessels in 1986 to 31 vessels in 1993 (Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in
1992 can be estimated from data provided by these authors to be approximately 2700, with an observed rate of marine
mammal bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This
overall mortality rate is similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals
per set; Julian and Beeson, 1998), but species-specific information is not available for the Mexican fisheries. There are
currently efforts underway to convert the Mexican swordfish driftnet fishery to a longline fishery (D. Holts, pers.
comm.).

Other Mortality

In the eastern tropical Pacific, northern common dolphins' have been incidentally killed in international tuna
purse seine fisheries since the late 1950's. Cooperative international management programs have dramatically reduced
overall dolphin mortality in these fisheries during the last decade (Joseph 1994). Between 1994 and 1998, annual
mortality of northern common dolphins (potentially including both short-beaked and long-beaked common dolphins)
ranged between 9 and 261 animals, with an average of 91 (IATTC, in prep). Although it is likely that the long-beaked
common dolphins included in the 'northern common dolphin' stock are part of the same population as those 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.
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STATUS OF STOCK

The status of long-beaked common dolphins in California waters relative to OSP is not known, and there are
insufficient data to evaluate potential trends in abundance 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.. Including driftnet mortality only for years after implementation of the
Take Reduction Plan (1997-98), the average annual human-caused mortality in 1994-98 (14 animals) is estimated to
be less 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 dolphins is less than 10% of the PBR and, therefore, can be
considered to be insignificant and approaching zero mortality and serious injury rate.
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Revised 12/15/2000
NORTHERN RIGHT-WHALE DOLPHIN (Lissodelphis borealis):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE =
Northern right-whale dolphins are endemic to temperate J 4%,

waters of the North Pacific Ocean. Off the U.S. west coast, they - WASHINGTON
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, ) * OREGON
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 il
movements, with animals found primarily off California during A
the colder water months and shifting northward into Oregon and
Washington as water temperatures increase in late spring and
summer (Green et al. 1992; Forney 1994; Forney and Barlow
1998). The southern end of this population's range is not well-
documented, but during cold-water periods, they probably range
into Mexican waters off northern Baja California. Genetic
analyses have not found statistically significant differences
between northern right-whale dolphins from the U.S. West coast
and other areas of the North Pacific (Dizon et al. 1994); however,
power analyses indicate that the ability to detect stock differences
for this species is poor, given traditional statistical error levels
(Dizon et al. 1995). Although northern right-whale dolphins are W 130° W 125" W 120°
not restricted to U.S. territorial waters, there are currently no Figure 1. Northern right-whale dolphin sightings
international agreements for cooperative management. For the based on aerial and shipboard surveys off
Marine Mammal Protection Act (MMPA) stock assessment California, Oregon and Washington, 1991-96 (see
reports, there is a single management stock including only Appendix 2, Figures 1-5, for data sources and
animals found within the U.S. Exclusive Economic Zone of information on timing and location of survey
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N 35°
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California, Oregon and Washington. effort). Dashed line represents the U.S. EEZ,
thick line indicates the outer boundary of all
POPULATION SIZE surveys combined.

The previous best estimates of abundance for northern
right-whale dolphins (Barlow et al. 1997) were based on
winter/spring 1991-92 aerial surveys (Forney etal. 1995) off California, which were presumed to include northern right-
whale dolphins that are found off Oregon and Washington during summer and fall. Three summer/fall shipboard surveys
were conducted within 300 nmi of the coasts of California in 1991 and 1993 (Barlow and Gerrodette 1996) and
California, Oregon and Washington in 1996 (Barlow 1997). The distribution of northern right-whale dolphins
throughout this region is highly variable, apparently in response to oceanographic changes on both seasonal and
interannual time scales (Forney and Barlow 1998). As oceanographic conditions vary, northern right-whale dolphins
may spend time outside the U.S. Exclusive Economic Zone, and therefore a multi-year average abundance estimate is
the most appropriate for management within U.S. waters. The 1991-96 weighted average abundance estimate for
California, Oregon and Washington waters based on the three ship surveys is 13,705 (CV=0.38) northern right-whale
dolphins (Barlow 1997).

Minimum Population Estimate

The log-normal 20th percentile of the 1991-96 weighted average abundance estimate is 10,060 northern right-
whale dolphins.
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Current Population Trend
No information is available regarding trends in abundance of northern right-whale dolphins in California,
Oregon and Washington.

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

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(10,060) times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.48
(for a species of unknown status with a mortality rate CV>0.30; Wade and Angliss 1997), resulting in a PBR of 97
northern right-whale dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for this stock of northern right-whale dolphin is shown in
Table 1. More detailed information on these fisheries is provided in Appendix 1. Mortality estimates for the California
drift gillnet fishery are included for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian
1997; Cameron and Forney 1999). 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, overall cetacean entanglement
rates in the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual
variability in entanglement rates and the relative rarity of northern right-whale dolphin entanglements, additional years
of data will be required to fully evaluate the effectiveness of pingers for reducing mortality of this particular species.
Because of the changes in this fishery after implementation of the Take Reduction Plan, mean annual takes in Table 1
are based only on 1997-98 data. This results in an average estimate of 15 (CV=0.42) northern right-whale dolphins
taken annually.

Table 1. Summary of available information on the incidental mortality and injury of northern right-whale dolphins
(California/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 estimates
are provided in parentheses. Mean annual takes are based on 1994-98 data unless noted otherwise.

Mean
Percent Observed Estimated Annual Annual "l"akes
Fishery Name Data Type Year(s) Observer Mortality Mortality (CVin
Coverage parentheses)
CA/OR thresher observer 1994 17.9% 7 39 (0.42)
shark/swordfish drift data 1995 15.6% 9 58 (0.59)
gillnet fishery 1996 12.4% 5 27 (0.68) 15 (0.42)"
1997 23.0% 5 29 (0.42)
1998 20.0% 0 0
Minimum total annual takes 15(0.42)

Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of a 1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers). Following these changes within the
fishery, entanglement rates of northern right-whale dolphin declined.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico
and may take animals from the same population during cold-water periods. Quantitative data are available only for the
Mexican swordfish drift gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S.
drift gillnet fishery, although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from
two vessels in 1986 to 31 vessels in 1993 (Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in
1992 can be estimated from data provided by these authors to be approximately 2700, with an observed rate of marine
mammal bycatch of 0.13 animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This
overall mortality rate is similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals
per set; Julian and Beeson, 1998), but species-specific information is not available for the Mexican fisheries. There are
currently efforts underway to convert the Mexican swordfish driftnet fishery to a longline fishery (D. Holts, pers.
comm.).
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STATUS OF STOCK

The status of northern right-whale dolphins in California, Oregon and Washington relative to OSP is not
known, and there are insufficient data to evaluate trends in abundance. No habitat issues are known to be of concern
for this species. They are not listed as "threatened" or "endangered" under the Endangered Species Actnor as "depleted"
under the MMPA. Including driftnet mortality only for years after implementation of the Take Reduction Plan (1997-
98), the average annual human-caused mortality in 1994-98 (15 animals) is estimated to be less than the PBR (97), and
therefore they are not classified as a "strategic" stock under the MMPA.. The total fishery mortality and serious injury
for northern right-whale dolphins is greater than 10% of the calculated PBR and, therefore, cannot be considered to be
insignificant and approaching zero mortality and serious injury rate.

REFERENCES

Barlow, J. 1995. The abundance of cetaceans in California waters. Part I: Ship surveys in 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. 25p.

Barlow, J. and G. A. Cameron. 1999. Field experiments show that acoustic pingers reduce marine mammal bycatch
in the California drift gillnet fishery. Paper SC/51/SM2 presented to the International Whaling Commission,
May 1998 (unpublished). 20pp.

Barlow, J., K. A. Forney, P. S. Hill, R. L. Brownell, Jr., J. V. Carretta, D. P. DeMaster, F. Julian, M. S. Lowry, T.
Ragen, and R. R. Reeves. 1997. U.S. Pacific Marine Mammal Stock Assessments: 1996. U.S. Dep. Commer.,
NOAA Tech. Memo. NMFS-SWFSC-248. 223p.

Barlow, J. and T. Gerrodette. 1996. Abundance of cetaceans in California waters based on 1991 and 1993 ship
surveys. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-SWFSC-233.

Cameron, G., and K. A. Forney. 1999. Estimates of cetacean mortality in the California gillnet fisheries for 1997 and
1998. Paper SC/51/04 presented to the International Whaling Commission, 1999 (unpublished). 14pp.

Dizon, A., C. LeDuc, and R. LeDuc. 1994. Intraspecific structure of the northern right-whale dolphin (Lissodelphis
borealis): The power of an analysis of molecular variation for differentiating genetic stocks. CalCOFI Rep.
35:61-67.

Dizon, A. E., G. M. O'Corry-Crowe, and B. L. Taylor. (1995). Why statistical power is necessary to link analyses of
molecular variation to decisions about population structure. pp. 288-294 In: J. L. Neilsen (ed.), Evolution and
the Aquatic Ecosystem: Defining Unique Units in Population Conservation. American Fisheries Society
Symposium 17.

Dohl, T. P., R. C. Guess, M. L. Duman, and R. C. Helm. 1983. Cetaceans of central and northern California, 1980-
1983: Status, abundance and distribution. OCS Study MMS 84-0045. Minerals Management Service Contract
# 14-12-0001-29090. 284p.

Dohl, T. P., K. S. Norris, R. C. Guess, J. D. Bryant, and M. W. Honig. 1980. Summary of marine mammal and seabird
surveys of the Southern California Bight area, 1975-1978. Part II. Cetacea of the Southern California Bight.
Final Report to the Bureau of Land Management, NTIS Rep. No. PB81248189. 414p.

Forney, K. A. 1994. Recent information on the status of odontocetes in Californian waters. NOAA Technical
Memorandum NMFS, NOAA-TM-NMFS-SWFSC-202. Available from NMFS, Southwest Fisheries Science
Center, P.O. Box 271, La Jolla, California, USA.

Forney, K. A. and J. Barlow. 1998. Seasonal patterns in the abundance and distribution of California cetaceans, 1991-
92. Mar. Mamm. Sci. 14:460-489.

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

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

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

119



Holts, D. Southwest Fisheries Science Center, National Marine Fisheries Service, P.O. Box 271, La Jolla, CA 92038.

Holts, D. and O. Sosa-Nishizaki. 1998. Swordfish, Xiphias gladius, fisheries of the eastern North Pacific Ocean. /n:
L. Barrett, O. Sosa-Nishizaki and N. Bartoo (eds.). Biology and fisheries of swordfish, Xiphias gladius. Papers
from the International Symposium on Pacific Swordfish, Ensenada Mexico, 11-14 December 1994. U.S. Dep.
Commer., NOAA Tech. Rep. NMFS 142, 276 p.

Julian, F. 1997. Cetacean mortality in California gill net fisheries: Preliminary estimates for 1996. Paper SC/49/SM02
presented to the International Whaling Commission, 1997 (unpublished). 13 pp.

Julian, F. and M. Beeson. 1998. Estimates of mammal, turtle and bird mortality for two California gillnet fisheries:
1990-1995. Fish. Bull. 96:271-284.

Leatherwood, S. and W. A. Walker. 1979. The northern right-whale dolphin Lissodelphis borealis Peale in the eastern
North Pacific. In: Winn, H. E. and B. L. Olla (eds.), Behavior of Marine Mammals, p. 85-141. Plenum Press,
New York - London.

National Marine Fisheries Service, Southwest Fisheries Science Center. Unpublished data.

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

Stick, K. C. and Hreha, L. 1989. Summary of the 1988 Washington/Oregon experimental thresher shark gill net
fishery. State of Washington, Department of Fisheries, Progress Report 275. 40p.

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

93 pp.

120



Revised 12/15/2000

KILLER WHALE (Orcinus orca):
Eastern North Pacific Offshore Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

Killer whales have been observed in all oceans
and seas of the world (Leatherwood and Dahlheim 1978).
Although reported from tropical and offshore waters,
killer whales prefer the colder waters of both
hemispheres, with greatest abundances found within 800
km of major continents (Mitchell 1975). Along the west
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 Columbia and
Washington State, where pods have been labeled as
'resident’, 'transient' and ‘offshore’ (Bigg etal. 1990, Ford
et al. 1994) based on aspects of morphology, ecology,
genetics and behavior (Ford and Fisher 1982; Baird and
Stacey 1988; Baird et al. 1992, Hoelzel et al. 1998).
Through examination of photographs of recognizable
individuals and pods, movements of whales between
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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 al.
1997). Movements of killer whales between the waters
of Southeast Alaska and central California have also been

Figure 1. Killer whale sightings based on aerial and
shipboard surveys off California, Oregon and
Washington, 1991-96 (see Appendix 2, Figures 1-5, for
data sources and information on timing and location of
survey effort). Sightings include killer whales from all
stocks found in this region. Dashed line represents the
U.S. EEZ, thick line indicates the outer boundary of all
surveys combined.

documented (Goley and Straley 1994).
Offshore killer whales have more recently also

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 these
regions (Ford et al. 1994, Black et al. 1997). Studies indicate the ‘offshore’ type, although distinct from the other types
(‘resident’ and ‘transient’), appears to be more closely related genetically, morphologically, behaviorally, and vocally
to the ‘resident’ type killer whales (Black et al. 1997, Hoelzel et al. 1998; J. Ford, pers. comm.; L. Barrett-Lennard, pers.
comm.). Based on data regarding association patterns, acoustics, movements, genetic differences, and potential fishery
interactions, five killer 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. ‘Offshore’ whales in Canadian waters
are considered part of the Eastern North Pacific Offshore stock. The Stock Assessment Reports for the Alaska Region
contain assessments of the Eastern North Pacific Northern Resident stock, and the most recent assessment for the Hawaii
Stock is included in this volume.
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POPULATION SIZE

Off British Columbia, approximately 200 offshore killer whales were identified between 1989 and 1993 (Ford
etal. 1994), and 20 of these individuals have also been seen off California (Black et al. 1997). Using only good quality
photographs that clearly show characteristics of the dorsal fin and saddle patch region, an additional 11 offshore killer
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. This is 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 surveys in 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 (CV=0.38). There
is currently no way to reliably distinguish the different stocks of killer whales from sightings at sea, but photographs
of individual animals can provide a rough estimate of the proportion of whales in each stock. A total of 161 individual
killer whales photographed off California and Oregon have been determined to belong to the transient (105 whales) and
offshore (56 whales) stocks (Black et al. 1997). Using these proportions to 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 al. 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 is not known what proportion of time this transboundary stock spends in U.S. waters, and therefore this
number is difficult 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 be in 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 rates is available for killer whales in this region.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size (209)
times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting ina PBR of 2.1 offshore
killer whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of information on fisheries that may take animals from this killer whale stock is shown in Table
1. More detailed information on these fisheries is provided in Appendix 1. In the California drift gillnet fishery, no
offshore killer whales have been observed entangled (Julian 1997; Julian and Beeson 1998; Cameron and Forney 1999),
but one killer whale from the 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 program between July 1990 and December 1994 monitored 5-15% of all sets in
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 fisheries in other regions (i.e. Alaska; Yano 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
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Pacific Offshore Stock) in commercial fisheries that might take this species. Mean annual takes are based on 1994-98
data unless noted otherwise.

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

CA/OR thresher observer 1994 17.9% 0 0
shark/swordfish drift data 1995 15.6% 0 0
gillnet fishery 1996 12.4% 0 0 0'

1997 23.0% 0 0

1998 20.0% 0 0
Minimum total annual takes 0

Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of a 1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

Set and drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California,
Mexico and may take animals from the same population. Quantitative data are available only for the Mexican swordfish
drift gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery,
although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vessels in 1986
to 31 vessels in 1993 (Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in 1992 can be estimated
from data provided by these authors to be approximately 2700, with an observed rate of marine mammal bycatch of 0.13
animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rate is
similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and Beeson
1998), but species-specific information is not available for the Mexican fisheries. There are currently efforts underway
to convert the Mexican swordfish driftnet fishery to a longline fishery (D. Holts, pers. comm.).

Historical mortality

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

STATUS OF STOCK

The status of killer whales in California in 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 has been
no documented human-caused mortality of this stock, and therefore they are not classified as a "strategic" stock under
the MMPA. The total fishery mortality and serious injury for offshore killer whales is zero and can be considered to
be insignificant and approaching zero mortality and serious injury rate.
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KILLER WHALE (Orcinus orca):
Eastern North Pacific Southern Resident Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Killer whales have been observed in all oceans and seas 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 abundances found within 800 km of major
continents (Mitchell 1975). Along the west 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 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. 1998). Through
examination of photographs of recognizable individuals and pods, g
California

British Columbia

Washington

movements of whales between geographical areas have been documented.
For example, whales identified in Prince William Sound have been observed
near Kodiak Island (Matkin et al. 1999) and whales identified in Southeast
Alaska have been observed in Prince William Sound, British Columbia, and
Puget Sound (Leatherwood et al. 1990, Dahlheim et al. 1997).

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). Analysis of 73
samples collected from eastern North Pacific killer whales from California
to Alaska has demonstrated significant genetic differences among ‘transient’  Figure 1. Approximate April-October
whales from California through Alaska, ‘resident” whales from the inland  distribution of the Eastern North Pacific
waters of Washington, and ‘resident” whales ranging from British Columbia  Southern Resident killer whale stock
to the Aleutian Islands and Bering Sea (Hoelzel et al. 1998). Most sightings ~ (shaded area) and range of sightings
of the Eastern North Pacific Southern Resident stock of killer whales have  (dotted line).
occurred in the summer in inland waters of Washington and southern British
Columbia. However, pods belonging to this stock have also been sighted in coastal waters off southern Vancouver
Island and Washington (Bigg et al. 1990, Ford et al. 2000). The complete winter range of this stock is uncertain. Of
the three pods comprising this stock, one (J1) is commonly sighted in inshore waters in winter, while the other two (K1
and L1) apparently spend more time offshore (Ford et al. 2000). Pods K1 and L1 are often seen entering the inland
waters of Vancouver Island from the north--through Johnstone Strait--in the spring (Ford et al. 2000), suggesting that
they may spend time along the entire outer coast of Vancouver Island during the winter. Off the Washington coast,
Southern Resident killer whales have been sighted as far south as Grays Harbor (season unknown) (Bigg et al. 1990),
and members of pods K1 and L1were observed in Monterey Bay, California, in January 2000 (N. Black, pers. comm.).

Based on data regarding association patterns, acoustics, movements, genetic differences and potential fishery
interactions, five killer 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 mainly within the inland waters of Washington State and southern British Columbia (see Fig. 1), 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, and 5) the Hawaiian stock. The Stock Assessment Reports
for the Alaska Region contain information concerning the Eastern North Pacific Northern Resident stock.

POPULATION SIZE

126



The Eastern North Pacific Southern Resident stock is a trans-boundary stock including killer whales in inland
Washington and southern British Columbia waters. Photo-identification of individual whales through the years has
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). The population
increased to 99 whales in 1995, then
declined to the current population of 82
whales in 2000 (Fig. 2; Ford et al. 2000;
Center for Whale Research, unpubl. data).

Minimum Population Estimate
The abundance estimate for this

Total population

stock of killer whales is a direct count of 601

individually identifiable animals. It is 50 L e H L]
thought that the entire population is S-S~ T - =2 > T S-S =
censused every year. This estimate e 2222222 2 2 2 2 3
therefore serves as both a best estimate of Year

abundance and a minimum estimate of
abundance. Thus, the minimum population
estimate (N, ) for the Eastern North Pacific
Southern Resident stock of killer whales is
82 animals.

Figure 2. Population of Eastern North Pacific Southern Resident stock
of killer whales 1976-2000. Each year’s count includes animals first
seen and first missed; a whale is considered first missed the year after it
was last seen alive (Ford et al. 2000; Center for Whale Research,

Current Population Trend unpubl. data).

During the live-capture fishery that

existed from 1967 to 1973, it is estimated that 47 killer whales, mostly immature, were taken out of this stock (Ford et
al. 1994). The first complete census of this stock occurred in 1974. Between 1974 and 1993 the Southern Resident
stock increased approximately 35%, from 71 to 96 individuals (Ford et al. 1994). This represents a net annual growth
rate of 1.8% during those years. Since 1995, the population has declined to 82 whales (Ford et al. 2000; Center for
Whale Research, unpubl. data). A Southern Resident Killer Whale Workshop, sponsored by the AFSC’s National
Marine Mammal Laboratory (NMML), the Center for Whale Research, Six Flags Marine World Vallejo, and The Whale
Museum, was held at the NMML in Seattle, WA, on 1-2 April 2000. Workshop participants discussed possible factors
influencing killer whale populations including contaminant levels (Ross et al. 2000; G. Ylitalo, pers. comm.), whale-
watching activities, and the availability of prey resources (NMML 2000).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for this stock ofkiller 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,,yx) only when the population is at extremely low
levels; thus, the estimate of 2.92% is not considered a reliable estimate of R,,,. Hence, until additional data become
available, it is recommended that the cetacean maximum theoretical net productivity rate (Ry;4x) of 4% be employed
for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size (82)
times one-half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.5 (for a
cetacean stock of unknown status, Wade and Angliss 1997), resulting in a PBR of 0.8 whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fisheries Information

NMEFS observers have monitored the northern Washington marine set gillnet fishery since 1988 (Gearin et al.
1994, 2000; P. Gearin, unpubl. data). Observer coverage ranged from approximately 33 to 98% in the entire fishery
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(coastal + inland waters) between 1994 and 1998. There was no observer coverage in this fishery in 1999, however,
the total fishing effort was only 4 net days (in inland waters) and no marine mammals were reported taken. Data from
1994 to 1999 are included in Table 1, although the mean estimated annual mortality is calculated using only the most
recent 5 years for which data are available. No killer whale mortalities have been recorded in this fishery since the
inception of the observer program.

In 1993, as a pilot for future observer programs, NMFS in conjunction with the Washington Department of
Fish and Wildlife (WDFW) 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 the fishery. Encounters (whales within 10 m of a net) with killer whales were reported, but not
quantified, though no entanglements occurred.

In 1994, NMFS and WDFW 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 trips to 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, WDFW, 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 this fishery, observers monitored 2,205 sets, representing approximately 7% of the estimated number of sets in
the fishery (Pierce et al. 1996). Killer whales were observed within 10 m of the gear during 10 observed sets (32
animals in all), though none were observed to have been entangled.

An additional source of information on the number of killer whales 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 1999, 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 and calculation of the mean annual mortality rate; n/a indicates that data are not
available. Mean annual takes are based on 1995-1999 data unless noted otherwise.

Percent Mean annual
Data observer Observed Estimated takes (CV in
Fishery name Years type coverage mortality mortality parentheses)
Northern WA marine set gillnet 94 33% 0 0
(tribal fishery: coastal + inland 95 87% 0 0
waters) 96 obs data 59% 0 0 0!
97 98% 0 0
98 40% 0 0
99 0% n/a n/a
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% 0 0 0
gillnet (all areas and species)
Puget Sound non-treaty chum 94 obs data 11% 0 0 0
salmon gillnet (areas 10/11 and
12/12B)
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Percent Mean annual
Data observer Observed Estimated takes (CV in
Fishery name Years type coverage mortality mortality parentheses)
Puget Sound treaty chum 94 obs data 2.2% 0 0 0
salmon gillnet (areas 12, 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% 0 0 0
treaty sockeye salmon gillnet
(areas 7 and 7A)
Minimum total annual takes 0

'1994-98 mortality estimates are included in the average.

Due to a lack of observer programs, there are few data concerning the mortality of marine mammals incidental
to Canadian commercial fisheries. Since 1990, there have been no reported fishery-related strandings of killer whales
in Canadian waters. However, in 1994 one killer whale was reported to have contacted a salmon gillnet but did not
entangle (Guenther et al. 1995). Data regarding the level of killer whale mortality related to commercial fisheries in
Canadian waters are not available, 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 reports of interactions between killer whales and longline operations (as occurs
in Alaskan waters; see Yano and Dahlheim 1995), no reports of stranded animals with net marks, and no photographs
of individual whales carrying fishing gear. The total fishery mortality and serious injury for this stock is zero.

STATUS OF STOCK

Killer whales are not listed as “depleted” under the MMPA or listed as “threatened “ or “endangered” under
the Endangered Species Act. Based on currently available data, the total fishery mortality and serious injury for this
stock (0) is not known to exceed 10% of the calculated PBR (0.08) 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
serious injury of zero animals per year is not known to exceed the PBR (0.8). 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 this time it is not possible to assess the status of this stock relative to its Optimum Sustainable
Population (OSP) level.

In April 1999, Canada’s Committee on the Status of Endangered Wildlife in Canada (COSEWIC) listed
resident killer whales in British Columbia as “threatened,” i.e., likely to become “endangered” if limiting factors are
not reversed (Baird 1999). In June 2000, the Washington Department of Fish and Wildlife designated killer whales in
Washington State as a “state candidate species” (a species that the Department will review for possible listing as “state
endangered, threatened, or sensitive”). On 2 May 2001, NMFS received a petition from the Center for Biological
Diversity and 10 co-petitioners (an 11th co-petitioner was added on 16 July 2001) to list the Eastern North Pacific
Southern Resident stock of killer whales as an “endangered” or “threatened” species under the Endangered Species Act
(ESA) and to designate critical habitat for this stock under that Act. On 13 August 2001 (66 FR 42499), NMFS
determined that the petition presented substantial scientific information indicating that a listing may be warranted; thus,
NMEFS is required to conduct an ESA status review of the stock and issue a report on its findings by 2 May 2002.

NMEFS established a Biological Review Team for this purpose in late August 2001.
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SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
California/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 Catalina Island, as well as seasonal
migrants (Dohl et al. 1980). After a strong El Nifio event in
1982-83, short-finned pilot whales virtually disappeared
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; Barlow 1997;
Carretta and Forney 1993; Shane 1994; Green et al. 1992,
1993). In 1993, six groups of short-finned pilot whales were
again seen off California (Carretta et al. 1995; Barlow and
Gerrodette 1996), and mortality in drift gillnets 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 its individuals 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
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Figure 1. Short-finned pilot whale sightings made
during aerial and shipboard surveys conducted off

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
Three summer/fall shipboard surveys were

California in 1975-83 (+) and off California, Oregon
and Washington, 1991-96 (®). 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.

conducted within 300 nmi of the coasts of California (in 1991 and 1993; Barlow and Gerrodette 1996) and California,
Oregon and Washington (in 1996; Barlow 1997). The abundance of short-finned pilot whales in this region appears to
be variable and may relate to oceanographic conditions, as with other odontocete species (Forney 1997, Forney and
Barlow 1998). Because animals may spend time outside the U.S. Exclusive Economic Zone as oceanographic
conditions change, a multi-year average abundance estimate is the most appropriate for management within U.S. waters.
The 1991-96 weighted average abundance estimate for California, 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
The log-normal 20th percentile of the 1991-96 weighted average abundance estimate is 717 short-finned pilot
whales.

Current Population Trend

Approximately nine years after the virtual disappearance of short-finned pilot whales following the 1982-83
El Niflo, they appear to have returned to California waters, as indicated by an increase in sighting records as well as
incidental fishery mortality (Barlow and Gerrodette 1996; Carretta et al. 1995; Julian and Beeson 1998). However, this
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cannot be considered a true growth in the population, because it merely reflects large-scale, long-term movements of
this species in response to changing oceanographic conditions. It is not known where the animals went after the 82-83
El Nifio, nor where the recently observed animals came from. Until the range of this population and the movements
of animals in 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.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size (717)
times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.40 (for a
species of unknown status with a mortality rate CV>0.80; Wade and Angliss 1997), resulting in a PBR of 5.7 short-
finned pilot whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of known fishery mortality and injury for this stock of short-finned pilot whale is shown in Table
1. More detailed information on these fisheries is provided in Appendix 1. Mortality estimates for the California drift
gillnet fishery are included for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian 1997;
Cameron and Forney 1999). 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, overall cetacean entanglement
rates in the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual
variability in entanglement rates and the relative rarity of short-finned pilot whale entanglements, additional years of
data will be required to fully evaluate the effectiveness of pingers for reducing mortality of this particular species. The
observed mortality of a single short-finned pilot whale in 1997 was in a pingered net. Because of the changes in this
fishery after implementation of the Take Reduction Plan, mean annual takes in Table 1 are based only on 1997-98 data.
This results in an average estimate of 3.0 (CV=0.96) short-finned pilot whales taken annually.

Table 1. Summary of available information on the incidental mortality and injury of short-finned pilot whales
(California/ Oregon/Washington Stock) in commercial fisheries that might take this species. All observed
entanglements of pilot whales 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.
Percent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Mortality Annual Takes
Coverage (CVin
parentheses)
CA/OR thresher observer 1994 17.9 % 0 0
shark/swordfish drift data 1995 15.6 % 0 0
gillnet fishery 1996 124 % 0 0 3.0 (0.96)!
1997 22.8 % 1 6 (0.96)
1998 20.2 % 0 0
Undetermined (probably strandings 1975-90 | 14 short-finned pilot whales stranded in Southern n/a
squid purse seine fishery) California with evidence of fishery interactions,
probably with the squid purse seine fishery
Minimum total annual takes 3.0 (0.96)

Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of a 1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico and may
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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 increased from two vessels in 1986 to 31
vessels in 1993 ( Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in 1992 can be estimated from
data provided by these authors to be approximately 2700, with an observed rate of marine mammal bycatch of 0.13
animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rate is
similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and Beeson,
in press), but species-specific information is not available for the Mexican fisheries. There are currently efforts
underway to convert the Mexican swordfish driftnet fishery to a longline fishery (D. Holts, pers. comm.).

Historically, short-finned pilot whales were also 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 (Vojkovich
1998).

STATUS OF STOCK

The status of short-finned pilot whales off California, Oregon and Washington in relation to OSP is unknown.
They have declined in abundance in the Southern California Bight, likely a result of a change in their distribution since
the 1982-83 El Niilo, but the nature of these changes and potential habitat issues are not adequately understood. Short-
finned pilot whales are not listed as "threatened" or "endangered" under the Endangered Species Act nor as "depleted"
under the MMPA. Including driftnet mortality only for years after implementation of the Take Reduction Plan (1997-
98), the average annual human-caused 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 whales is greater than 10% of the calculated PBR and, therefore, cannot be considered to be
insignificant and approaching zero mortality and serious injury rate.
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BAIRD'S BEAKED WHALE (Berardius bairdii):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Baird's beaked whales are distributed throughout deep
waters and along the continental slopes of the North Pacific
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
beaked whales have been seen primarily along the continental
slope (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.

POPULATION SIZE

Three summer/fall shipboard surveys were conducted
within 300 nmi of the coasts of California (in 1991 and 1993;
Barlow and Gerrodette 1996) and California, Oregon and
Washington (in 1996; Barlow 1997), resulting in a combined
total of 10 Baird’s beaked whale sightings. Because their
distribution varies and animals probably spend time outside the
U.S. Exclusive Economic Zone, a multi-year average abundance
estimate is the most appropriate for management within U.S.
waters. The 1991-96 weighted average abundance estimate for
California, Oregon and Washington waters based on the above
three ship surveys is 379 (CV=0.23) Baird’s beaked whales
(Barlow 1997). This abundance estimate includes correction
factors for the proportion of animals missed (g(0) = 0.90 for
groups of 1-3 animals, g(0)=1.0 for larger groups), which are
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Figure 1. Baird’s beaked whale sightings based on
aerial and shipboard surveys off California, Oregon and
Washington, 1991-96 (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.

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

Minimum Population Estimate

The log-normal 20th percentile of the 1991-96 weighted average abundance estimate is 313 Baird’s beaked

whales.

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.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size (313)

times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with no fishery mortality; Wade and Angliss 1997), resulting in a PBR of 3.1 Baird’s beaked
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whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for Baird’s beaked whales in this region is shown in Table
1. More detailed information on these fisheries is provided in Appendix 1. Mortality estimates for the California drift
gillnet fishery are included for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian 1997;
Cameron and Forney 1999). 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, overall cetacean entanglement
rates in the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual
variability in entanglement rates and the relative rarity of Baird’s beaked whale entanglements, additional years of data
will be required to fully evaluate the effectiveness of pingers for reducing mortality of this particular species. Because
of the changes in this fishery after implementation of the Take Reduction Plan, mean annual takes in Table 1 are based
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 (California/
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.

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

CA/OR thresher 1994 17.9% 1 6 (0.90)
shark/swordfish drift observer 1995 15.6% 0 0
gillnet fishery data 1996 12.4% 0 0 0'

1997 23.0% 0 0

1998 20.0% 0 0
Minimum total annual takes 0

! Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of a 1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico
and may take animals from the same population. Quantitative data are available only for the Mexican swordfish drift
gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery,
although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vessels in 1986
to 31 vessels in 1993 (Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in 1992 can be estimated
from data provided by these authors to be approximately 2700, with an observed rate of marine mammal bycatch of 0.13
animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rate is
similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and Beeson,
1998), but species-specific information is not available for the Mexican fisheries. There are currently efforts underway
to convert the Mexican swordfish driftnet fishery to a longline 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).

STATUS OF 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 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 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. Including driftnet mortality only
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for years after implementation of the Take Reduction Plan (1997-98), the average annual human-caused mortality in
1994-98 is zero. Because recent mortality is zero, Baird’s beaked whales are not classified as a "strategic" stock under
the MMPA, and the total fishery mortality and serious injury for this stock can be considered to be insignificant and
approaching zero.
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Revised 12/15/2000
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 P WASHINGTON
Ocean. At least 5 species in this genus have been recorded off the
U.S. west coast, but due to the rarity of records and the difficulty in
identifying these animals in the field, virtually no species-specific + ! OREGON
information is available (Mead 1989). The five species known to i
occur in this region are: Blainville's beaked whale (M. densirostris),
Hector's beaked whale, (M. hectori), Stejneger's beaked whale (M.
stejnegeri), Gingko-toothed beaked whale (M. gingkodens), and
Hubbs' beaked whale (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 stocks in this region. However, in the future, species-
level management is desirable, and a high priority should be placed
on finding means to obtain species-specific abundance information. PACIFIC

N 45°

N 40°

CALIFORNIA

N 35°

For the Marine Mammal Protection Act (MMPA) stock assessment :91 | OCEAN

reports, three Mesoplodon stocks are defined: 1) all Mesoplodon z

species off California, Oregon and Washington (this report), 2) M. ' ' '

stejnegeri in Alaskan waters, and 3) M. densirostris in Hawaiian W 130° w125° W 120°

waters. Figure 1. Mesoplodon beaked whale sightings
based on aerial and shipboard surveys off

POPULATION SIZE

) California, Oregon and Washington, 1991-96 (see
Although mesoplodont beaked whales have been sighted Appendix 2, Figures 1-5, for data sources and

along thf: U.S. qut coast on several li'ne t'ransect surveys utilizing j,formation on timing and location of survey
both aerial and shlpboarq platforms, s1.ght1ngs.have generally be.en effort). Key: ® = Mesoplodon densirostris, + =
Foo rare tp produce reliable pqpulatloq estimates, and Species  \fesoplodon spp. Dashed line represents the U.S.
identification has been problematic. Previous abundance estimates EEZ, thick line indicates the outer boundary of all
have been imprecise and biased downward by an unknown amount
because of the large proportion of time mesoplodont beaked whales
spend submerged, and because the surveys on which they were based covered only California waters, and thus could
not include animals off Oregon/Washington. Furthermore, there were a large number of unidentified beaked whale
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 improved estimates of abundance by 1)
combining data from three surveys conducted within 300 nmi of the 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 mesoplodont
whales in 1993-95 (about 26% of all trackline groups are estimated to be seen). The first species-specific abundance
estimate is now available for Blainville’s beaked whale, which was identified once during the 1993 cruise. Because their
distribution varies and animals probably spend time outside the U.S. Exclusive Economic Zone, a multi-year average
abundance estimate is the most appropriate for management within U.S. waters. The 1991-96 weighted average
abundance estimates for California, Oregon and Washington waters based on the above analyses are 3,738 (CV=0.50)
mesoplodont beaked whales of unknown species plus 360 (CV=2.0) Blainville's beaked whales (Barlow 1997, with
corrected CV).

surveys combined.
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Minimum Population Estimate

Based on the combined abundance estimate of 4,098 (CV=0.50), 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 2,734 animals. This includes 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.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(2,734) times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.50 (for
a species of unknown status with no known recent fishery mortality; Wade and Angliss 1997), resulting in a PBR of
27 mesoplodont beaked whales per year. This includes at least 1.1 Blainville’s beaked whales.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for mesoplodont beaked whales in this region is shown in
Table 1. More detailed information on these fisheries is provided in Appendix 1). Mortality estimates for the California
drift gillnet fishery are included for the five most recent years of monitoring, 1994-98 (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 whale is likely to have been a Mesoplodon sp. 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, overall cetacean entanglement rates in the drift gillnet fishery dropped considerably
(Barlow and Cameron 1999). However, because of interannual variability in entanglement rates and the relative rarity
of mesoplodont beaked whale entanglements, additional years of data will be required to fully evaluate the effectiveness
of pingers for reducing mortality of this group of species. Because of the changes in this fishery after implementation
of the Take Reduction Plan, mean annual takes in Table 1 are based only on 1997-98 data. This results in an average
estimated annual mortality of zero mesoplodont beaked whales.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, and may
take animals from the same populations. Quantitative data are available only for the Mexican swordfish drift gillnet
fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery, although
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vessels in 1986 to 31
vessels in 1993 (Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in 1992 can be estimated from
data provided by these authors to be approximately 2700, with an observed rate of marine mammal bycatch of 0.13
animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rate is
similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and Beeson,
1998), but species-specific information is not available for the Mexican fisheries. There are currently efforts underway
to convert the Mexican swordfish driftnet fishery to a longline fishery (D. Holts, pers. comm.).

STATUS OF STOCKS

The status of mesoplodont 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

Table 1. Summary of available information on the incidental mortality and injury of Mesoplodon beaked whales

(California/Oregon/Washington Stocks) in commercial fisheries that might take these species. All observed
entanglements of Mesoplodon beaked whales resulted in the death of the animal. Coefficients of variation for mortality
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estimates are provided in parentheses. Mean annual takes are based on 1994-98 data unless noted otherwise.

Percent 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
shark/swordfish drift
gillnet fishery observer 1994 17.9% 2 11 (0.64)
data 1995 15.6% 0 0
1996 12.4% 0 0 o'
1997 23.0% 0 0
1998 20.0% 0 0
Stejneger’s beaked whale, Mesoplodon stejnegeri
observer 1994 17.9% 1 6(0.91)
data 1995 15.6% 0 0
1996 12.4% 0 0 o'
1997 23.0% 0 0
1998 20.0% 0 0
Unidentified beaked whale (probably Mesoplodon)
observer 1994 17.9% 1 6 (0.90)
data 1995 15.6% 0 0
1996 12.4% 0 0 o'
1997 23.0% 0 0
1998 20.0% 0 0
Minimum total annual takes of Mesoplodon beaked whales 0

" Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of a 1997
Take Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

deep-diving cetacean species, such as mesoplodont beaked whales (Richardson et al. 1995). In particular, Low
Frequency Active Sonar (LFAS) has been implicated in the mass stranding of beaked whales in the Mediterranean Sea
(Frantzis 1998) and more recently in the Caribbean. None of the five species is listed as "threatened" or "endangered"
under the Endangered Species Act nor considered "depleted" under the MMPA. Including driftnet mortality only for
years after implementation of the Take Reduction Plan (1997-98), the average annual human-caused mortality in 1994-
98 is zero. Because recent mortality is zero, mesoplodont beaked whales are not classified as a "strategic" stock under
the MMPA, and the total fishery mortality and serious injury for this stock can be considered to be insignificant and
approaching zero. It is likely that the difficulty in identifying these animals in the field will remain a critical obstacle
to obtaining species-specific abundance estimates and stock assessments in the future.
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Revised 12/15/2000
CUVIER'S BEAKED WHALE (Ziphius cavirostris):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE -

Cuvier's beaked whales are distributed widely throughout _,‘J
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 Alaska
to Baja California, 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.

WASHINGTON

N 45°

OREGON

N 40°

CALIFORNIA

N 35°

POPULATION SIZE

Although Cuvier's beaked 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 of the large proportion of time this species spends W 130° W 125° W 120°
submerged, and because the ship surveys on which they were based Figure 1. Cuvier’s beaked whale sightings based
covered only California waters, and thus could not observe animals on aerial and shipboard surveys off California,
off Oregon/Washington. Furthermore, there were a large number of Oregon and Washington, 1991-96 (see Appendix 2,
unidentified beaked whale sightings, which were probably either Figures 1-5, for data sources and information on
Mesoplodon sp. or Cuvier's beaked whales (Ziphius cavirostris). timing and location of survey effort). Dashed line
Recent analyses (Barlow and Gerrodette 1996, Barlow and Sexton represents the U.S. EEZ, thick line indicates the
1996) have resulted in improved estimates of abundance by 1) outer boundary of all surveys combined.
combining data from three surveys conducted within 300 nmi of the
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 estimated 13% of all groups are estimated
to be seen). Because animals probably spend time outside the U.S. Exclusive Economic Zone, a multi-year average
abundance estimate is the most appropriate for management within U.S. waters. The 1991-96 weighted average
abundance estimate for California, Oregon and Washington waters based on the above analyses is 5,870 (CV=0.38)
Cuvier’s beaked whales (Barlow 1997, with corrected CV).

PACIFIC
OCEAN

N 30°

Minimum Population Estimate

Based on the above abundance estimate and CV, the minimum population estimate (defined as the log-normal
20th percentile of the abundance estimate) for Cuvier's beaked whales in California, Oregon, and Washington is 4,309
animals.

Current Population Trend

Due to the rarity of sightings of this species on surveys along the U.S. West coast, no information exists
regarding trends in abundance of this population.
CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
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No information on current or maximum net productivity rates is available for this species.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(4,309) times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.50 (for
a species of unknown status with no known recent fishery mortality; Wade and Angliss 1997), resulting in a PBR of
43 Cuvier’s beaked whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for Cuvier’s beaked whales in this region is shown in Table
1. More detailed information on these fisheries is provided in Appendix 1. Mortality estimates for the California drift
gillnet fishery are included for the five most recent years of monitoring, 1994-98 (Julian and Beeson 1998; Julian 1997;
Cameron and Forney 1999). 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, overall cetacean entanglement rates in
the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual variability
in entanglement rates and the relative rarity of Cuvier’s beaked whale entanglements, additional years of data will be
required to fully evaluate the effectiveness of pingers for reducing mortality of this particular species. Because of the
changes in this fishery after implementation of the Take Reduction 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
(California/ 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.
Coefficients of variation for mortality estimates are provided in parentheses. Annual mortality estimates for 1995 are
shown both including and excluding the animal released alive. Mean annual takes are based on 1994-98 data unless
noted otherwise.

Percent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality + Mortality / Mortality + Annual Takes
Coverage ReleasedAlive Entanglements (CVin
parentheses)
CA/OR thresher observer 1994 17.9% 6 34 (0.36)
shark/swordfish drift data 1995 15.6% 5+1 32(0.40) /39 (0.36)
gillnet fishery 1996 12.4% 0 0 0
1997 23.0% 0 0
1998 20.0% 0 0
Minimum total annual takes 0

Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of a 1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico
and may take animals from the same population. Quantitative data are available only for the Mexican swordfish drift
gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery,
although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vessels in 1986
to 31 vessels in 1993 (Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in 1992 can be estimated
from data provided by these authors to be approximately 2700, with an observed rate of marine mammal bycatch of 0.13
animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rate is
similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and Beeson,
1998), but species-specific information is not available for the Mexican fisheries. There are currently efforts underway
to convert the Mexican swordfish driftnet fishery to a longline fishery (D. Holts, pers. comm.).

STATUS OF STOCK
The status of Cuvier's beaked whales in California, Oregon and Washington waters relative to OSP is 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 Cuvier’s beaked whales (Richardson et al. 1995). In particular, Low Frequency
Active Sonar (LFAS) has been implicated in the mass stranding of beaked whales in the Mediterranean Sea (Frantzis
1998) and more recently in the Caribbean. They are not listed as "threatened" or "endangered" under the Endangered
Species Act nor as "depleted" under the MMPA. Including driftnet mortality only for years after implementation of the
Take Reduction Plan (1997-98), the average annual human-caused mortality in 1994-98 is zero. Because recent
mortality is zero, Cuvier’s beaked whales are not classified as a "strategic" stock under the MMPA, and the total fishery
mortality and serious injury for this stock can be considered to be insignificant and approaching zero.
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Revised 12/15/2000
PYGMY SPERM WHALE (Kogia breviceps):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE —
Pygmy sperm whales are distributed throughout deep ], d
waters and along the continental slopes of the North Pacific =
and other ocean basins (Ross 1984; Caldwell and Caldwell \ WASHINGTON
1989). Alongthe U.S. west coast, sightings of this species and
of animals identified only as Kogia sp. have been very rare
(Figure 1). However, this is probably a reflection of their / OREGON
pelagic distribution, small body size and cryptic behavior, \
rather than an indication of true rareness. Strandings of pygmy
sperm whales in this region are known from California, Oregon
and Washington (Roest 1970; Caldwell and Caldwell 1989;
NMEFS, Northwest Region, unpublished data; NMFS,
Southwest Region, unpublished data). Available data are
insufficient to identify any seasonality in the distribution of
pygmy sperm whales, or to delineate possible stock boundaries.
For the Marine Mammal Protection Act (MMPA) stock
assessment reports, pygmy sperm whales within the Pacific
U.S. Exclusive Economic Zone are divided into two discrete,
non-contiguous areas: 1) waters off California, Oregon and
Washington (this report), and 2) Hawaiian waters.

N 45°

N 40°

CALIFORNIA

N 35°

PACIFIC

POPULATION SIZE OCEAN

Although pygmy sperm whales have been sighted
along the U.S. west coast on several line transect surveys T T T " T
utilizing both aerial and shipboard platforms, sightings have W 130° W 125° W 120°
gel}erally beeq too rare to prgduce reliable pppulatipn Figure 1. Kogia sightings based on aerial and
est1mgtes. Previous abundance estimates have been imprecise shipboard surveys off California, Oregon and
and biased downward by an unknown amqunt because pygmy Washington, 1991-96 (see Appendix 2, Figures 1-5, for
sperm whales spend a large proportion of time submerged and - j,¢, sources and information on timing and location of
are very difficult to .detect at the surface unless.seas are calm. survey effort). Key: ® = Kogia breviceps, + = Kogia
Furthermore, the ship survey cpvered only California Waters, spp. Dashed line represents the U.S. EEZ, thick line
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 abundance by 1) combining data from three surveys conducted
within 300 nmi of the coasts of California (in 1991 and 1993; Barlow and Gerrodette 1996) and California, Oregon and
Washington (in 1996; Barlow 1997), and 2) estimating a correction factor for animals missed because they are
submerged, based on dive-interval data collected for Kogia simus in 1993-95 (about 19% of all groups are estimated
to be seen). Because animals probably spend time outside the U.S. Exclusive Economic Zone, a multi-year average
abundance estimate is the most appropriate for management within U.S. waters. The 1991-96 weighted average
abundance estimate for California, Oregon and Washington waters based on the above analyses is 2,933 (CV=0.54)
pygmy sperm whales plus an estimated 1,813 (CV=1.53) pygmy or dwarf sperm whales, based on sightings that could
only be identified to the genus Kogia (Barlow 1997, with corrected CV). Because there have been no reported sightings,
strandings, or entanglements of dwarf sperm whales along the U.S. West coast since the early 1970s, it is almost certain
that these additional Kogia were pygmy sperm whales, bringing the total abundance estimate to 4,746 (CV=0.67).

N 30°

indicates the outer boundary of all surveys combined.

Minimum Population Estimate

Based on the above abundance estimate and CV, the minimum population estimate (defined as the log-normal
20th percentile of the total Kogia abundance estimate) for pygmy sperm whales in California, Oregon, and Washington
1s 2,837 animals.
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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.

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

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(2,837) times one half the default maximum net growth rate for cetaceans (V2 of 4%) times a recovery factor of 0.50 (for
a species of unknown status with no known recent fishery mortality; Wade and Angliss 1997), resulting in a PBR of
28 pygmy sperm whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of recent fishery mortality and injury for pygmy sperm whales and unidentified Kogia, which may
have been pygmy sperm whales, is shown in Table 1. More detailed information on the drift gillnet fishery is provided
in Appendix 1. In the California drift gillnet fishery, no mortality of pygmy sperm whales or unidentified Kogia was
observed during the most recent five years of monitoring, 1994-98 (Julian 1997; Julian and Beeson 1998; Cameron and
Forney 1999). 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, overall cetacean entanglement rates in the drift gillnet
fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual variability in entanglement
rates and the rarity of Kogia entanglements, additional years of data will be required to fully evaluate the effectiveness
of pingers for reducing mortality of pygmy sperm whales. Because of the changes in this fishery after implementation
of the Take Reduction 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.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja California, Mexico
and may take animals from the same population. Quantitative data are available only for the Mexican swordfish drift
gillnet fishery, which uses vessels, gear, and operational procedures similar to those in the U.S. drift gillnet fishery,
although nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vessels in 1986
to 31 vessels in 1993 (Holts and Sosa-Nishizaki 1998). The total number of sets in this fishery in 1992 can be estimated
from data provided by these authors to be approximately 2700, with an observed rate of marine mammal bycatch of 0.13
animals per set (10 marine mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rate is
similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and Beeson,
1998), but species-specific information is not available for the Mexican fisheries. There are currently efforts underway
to convert the Mexican swordfish driftnet fishery to a longline fishery (D. Holts, pers. comm.).

STATUS OF STOCK

The status of pygmy sperm whales in California, Oregon and Washington waters relative to OSP is not known,
and there are insufficient data to evaluate potential trends in abundance. 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 al. 1995). They are not listed as
"threatened" or "endangered" under the Endangered Species Actnor as "depleted" under the MMPA. Including driftnet
mortality only for years after implementation of the Take Reduction Plan (1997-98), the average annual human-caused
mortality in 1994-98 is zero. Because recent mortality is zero, pygmy sperm whales are not classified as a "strategic"
stock under the MMPA, and the total fishery mortality and serious injury for this stock can be considered to be
insignificant and approaching zero.

Table 1. Summary of available information on the incidental mortality and injury of pygmy sperm whales and
unidentified Kogia sp. (California/Oregon/Washington Stock) in commercial fisheries that might take this species.
Coefficients of variation for mortality estimates are provided in parentheses. Mean annual takes are based on 1994-98
data unless noted otherwise.
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Percent 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. parentheses)
CA/OR thresher observer 1994 17.9% 0/0 0/0
shark/swordfish drift data 1995 15.6% 0/0 0/0
gillnet fishery 1996 12.4% 0/0 0/0 0
1997 23.0% 0/0 0/0
1998 20.0% 0/0 0/0
Minimum total annual takes 0

Only 1997-98 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of a 1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).
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SPERM WHALE (Physeter macrocephalus):
California/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 magjority are thought to be south of 40°N in ] mp——
winter (Rice 1974; Gosho et al. 1984; Miyashitaet al. 1995).
For management, the International Whaling Commission hg-ul WASHINGTON
(IWC) had divided the North Pacific into two management
regions (Donovan 1991) defined by a zig-zag line which ] °
starts at 150°W at the equator, is 160°W between 40-50°N, | o/ o o f OREGON
and ends up at 180°W north of 50°N; however, the IWC has ] \ ® o
not reviewed this stock boundary in many years (Donovan
1991). Sperm whales are found year-round in California
waters (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 seenin every season except winter (Dec.-
Feb.) in Washington and Oregon (Green et al. 1992). Of
176 sperm whales that were marked with Discovery tags off
southern California in winter 1962-70, only three were
recovered by whalers: one off northern Californiain June,
one off Washington in June, and another far off British 1 pAcIFIC
Columbiain April (Rice 1974). Recent summer/fall surveys 1 OCEAN
in the eastern tropical Pacific (Wade and Gerrodette 1993)
show that athough sperm whales are widely distributed in W 130° W 125° W 120°
the tropics, their relative abundance tapers off markedly
westward towardsthemiddle of thetropical Pacific (nearthe — — -
IWC stock boundary at 150°W) and tapers off northward Figure 1. Sperm whale sighting locations based on
towards the tip of Baja California. The structure of sperm  @€fia and shipboard surveys off California, Oregon,
whale populations in the eastern tropical Pacific is not and Washington, 1989-96. Dashed line represents the
known, but the only photographic matches of known U.S. EEZ, thlqk lineindicatesthe outer boundary of all
individuals from this area have been between the Galapagos ~ SUrveys combined.  Greater effort was conducted off
Islands and coastal waters of South America (Dufault and California(south of 42°N) _andlnthemshore half of the
Whitehead 1995), suggesting that the eastern tropica Y-S EEZ. See Appendix 2 for data sources and
animals condtitute a distinct stock. A recent survey information on timing and location of survey effort.
designed specifically to investigate stock structure and
abundance of sperm whales in the northeastern temperate Pacific revealed no apparent hiatusin distribution between
theU.S. EEZ off Californiaand areasfarther west, out to Hawaii (Barlow and Taylor 1998). Recent analysesof genetic
relationships of animals in the eastern Pecific found that mtDNA and microsatellite DNA of animals sampled in the
CdiforniaCurrentissignificantly different fromanimalssampled further offshore and that geneti c differencesappeared
larger in an east-west direction than in a north-south direction (Mesnick et al. 1999).

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) Alaska waters.

O\

N 45°
)

N 40°

CALIFORNIA

N 35°

N 30°

POPULATION SIZE
Barlow and Taylor (2001) estimate 1,407 (CV=0.39) sperm whales along the coasts of California, Oregon,
and Washington during summer/fall based on ship line transect surveysin 1993 and 1996. This most recent estimate
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has been corrected for the systematic underestimation of sperm whale group size when groups are observed for only
ashort period of time. Forney et al. (1995) estimate 892 (CV=0.99) sperm whales off Californiaduring winter/spring
based on aerial line-transect surveysin 1991-92, but this estimate does not correct for diving whal es that were missed
and is now more than 8 years out of date. 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 whichisnolonger accepted asvalid by the I nternational Whaling Commission. Recently,
acombined 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 visua sightings, and 39,200 (CV=0.60) based
acoustic detections and visual group size estimates (Barlow and Taylor 1998). However, it is not known whether any
or al of these animalsroutinely enter the U.S. EEZ. Inthe eastern tropical Pacific, the abundance of sperm whales 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 fisheries in the U.S. EEZ and there is no evidence of sperm whale
movementsfromthe easterntropical PacifictotheU.S. EEZ. Barlow and Taylor (2001) also estimate 1,640 (CV=0.33)
spermwhal es off thewest coast of BajaCalifornia, but againthereisno evidencefor interchange between theseanimal s
and those off California, Oregon and Washington.

Clearly, large populationsof spermwhalesexistinwatersthat arewithin several thousand mileswest and south
of the California, Oregon, and Washington region that is covered by thisreport; however, thereisno evidence of sperm
whale movements into this region from either the west or south and genetic data suggest that mixing to the west is
extremely unlikely. Thereislimited evidence of sperm whale movement from Californiato northern areas off British
Columbia, but there are no abundance estimates for this area. The most precise estimate of sperm whale abundance
for this stock is therefore from the ship survey estimate of Barlow and Taylor (2001).

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 from the summer/fall ship surveysoff California, Oregon and Washington (Barlow
and Taylor, 2001) or approximately 1,026. M ore sophisticated methods of estimating minimum population sizewould
be available if a correction factor (and associated variance) were available to correct the aerial survey estimates for
missed animals.

Current Population Trend

Spermwhal eabundanceappearsto have beenrather variableoff Californiabetween 1979/80 and 1996 (Barlow
1994; Barlow 1997) but does not show any obvious trends. Although the population in the eastern North Pacific is
expected to have grown since large-scale pelagic whaling stopped in 1980, the possible effects of large unreported
catchesareunknown (Y ablokov 1994) and the ongoing incidental ship strikesand gillnet mortality makethisuncertain.

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 potential biological remova (PBR) level for the California portion of this stock is calculated as the
minimum population size (1,026) 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 2.1.

HUMAN-CAUSED MORTALITY
Historic Whaling

Between 1800 and 1909, about 60,842 sperm whales were estimated taken in the North Pacific (Best 1976).
The reported take of North Pacific sperm whales by commercial whalers between 1947 and 1987 totaled 258,000 (C.
Allison, pers. comm.). Ohsumi (1980) lists an additional 28,198 sperm whales taken mainly in coastal whaling
operationsfrom 1910to 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 al so under-reported catches by an unknown amount (Kasuya1998). Thusatotal
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of at least 436,000 sperm whal es were taken between 1800 and the end of commercial 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 thelongitude of Hawaii to the U.S. West coast, between 1961 and 1976 (Allen 1980, IWC statistical
Areasll andl1l), and 965 werereported taken in land-based U.S. West coast whaling operationsbetween 1947 and 1971
(Ohsumi 1980). In addition, 13 sperm whales were taken by shore whaling stations in California between 1919 and
1926 (Clapham et a. 1997). There has been a prohibition on taking sperm whalesin the North Pacific since 1988, but
large-scale pelagic whaling stopped earlier, in 1980.

Fishery Information

Theoffshoredrift gillnet fishery istheonly fishery that islikely to take sperm whalesfrom thisstock. Detailed
information on thisfishery isprovided in Appendix 1. A 1995-99 summary of known fishery mortality and injury for
thisstock of spermwhalesisgivenin Table 1. After the 1997 implementation of a Take Reduction Plan, whichincluded
skipper education workshops and required the use of pingers and minimum 6-fathom extenders, overall cetacean
entanglement ratesin the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, two sperm
whales have been observed taken in netswith pingers (1996 and 1998). Because sperm whale entanglement israre and
because those nets which took sperm whales did not use the full mandated complement of pingers, it is difficult to
evaluate whether pingers have any effect on sperm whale entanglement in drift gillnets. Because of the changesin this
fishery after implementation of the Take Reduction Plan, mean annual takes for this fishery (Table 1) are based only
on 1997-99 data. isresultsin an average estimate of 1.7 (CV = 0.89) sperm whale mortalities per year.

Table 1. Summary of availableinformation on theincidental mortality and injury of sperm whales (CA/OR/WA stock)
for commercial fisheriesthat might takethisspecies (Julian 1997; Julian and Beeson 1998; Cameron and Forney 1999).
Injury includes any entanglement that does not result in immediate death and may include serious injury resulting in
death. Theinjured whale observed in 1996 was not expected to survive. n/aindicatesthat dataare not available. Mean
annua takes are based on 1994-98 data unless noted otherwise.

Observed
Fishery Name Year(s) Data Type | Percent Observer Mortality Estimated Mean Annual Takes
Coverage (and injury in | Mortality (CV in (CV in parentheses)
parentheses) parentheses)
CA/OR thresher Mortality Mortality
shark/swor dfish drift gillnet 1995 15.6% 0 0,0,0,5,0
fishery 1996 observer 12.4% 0(1) (0.89) 1.7 (0.89)*
1997 data 23.0% 0 Injury Injury
1998 20.0% 1 0,1,0,0,0 0.0 (n/a)
1999 20.0% 0
Total annual takes 1.7 (0.89)

1 Only 1997-99 mortality estimates areincluded in the average because of gear modificationsimplemented within the fishery as part of 21997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

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 thosein the U.S. drift gillnet fishery, athough
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vesselsin 1986 to 31
vesselsin 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 California driftnet fisheries during 1990-95 (0.14 marine mammals per set; Julian and
Beeson,1998), but species-specific information is not available for the Mexican fisheries. There are currently efforts
underway to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

Ship Strikes

No sperm whale mortalities have been attributed to ship strikes during the period 1994-98 (J. Cordaro,
Southwest Region, NMFS, pers. comm.).
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STATUSOF STOCK

The only estimate of the status of North Pacific sperm whales in relation to carrying capacity (Gosho et a.
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 (1.7 per year) islessthan the cal culated PBR for thisstock (2.1). Total fishery takes may not be approaching zero
mortality and seriousinjury rate. Theincreasing levelsof anthropogenic noiseintheworld' soceanshasbeen suggested
to beahabitat concern for whales, particularly for deep-diving whal eslike sperm whalesthat feed in the oceans“ sound
channel”.
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HUMPBACK WHALE (Megaptera novaeangliae):
Eastern North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Although the International Whaling Commission
(IWC) only considered one stock (Donovan 1991), thereis
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 least three relatively separate populations
that migrate between their respective summer/fall feeding
areas and winter/spring calving and mating areas
(Cadambokidis et al. 2001, 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 a. 1991,
Calambokidis et al. 1993) - referred to as the eastern North
Pacific stock (Figure 1); 2) winter/spring populations of the
Hawaiian Idands which migrate to northern British
Columbia/Southeast Alaskaand Prince William Sound west
toKodiak (Baker et al. 1990, Perry et al. 1990, Calambokidis
et al. 2001) - referred to as 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 (Berzin and Rovnin 1966, Nishiwaki
1966, Darling 1991) - referred to as the western North
Pacific stock. Winter/spring populations of humpback
whales also occur in Mexico's offshore idands; the
migratory destination of these whales is not well known
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Figure 2. Humpback whale sighting locations
based on aerial and shipboard surveysoff California,
Oregon, and Washington, 1989-96. Dashed line

(Calambokidis et a. 1993, Calambokidis et a. 2001), but
Norris et a. (1999) speculate that they may travel to the
Bering Sea or Aleutian Islands. This stock structure
represents the predominant migration patterns, but there is
not a perfect correspondence between the breeding and

represents the U.S. EEZ, thick line indicates the
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 for data sources and information on

feeding areas that are paired above. For example, some UMing andlocation of survey effort.

individuals migrate from Mexico to the Gulf of Alaska and
others migrate from Japan to British Columbia. In general, interchange occurs (at low levels) between breeding areas,
but fidelity is extremely high among the feeding areas (Calambokidis et al. 2001).

Significant levels of genetic differences were found between the Californiaand Alaska feeding groups based
on analyses of mitochondrial DNA (Baker et al. 1990) and nuclear DNA (Baker et al. 1993). Thegenetic exchangerate
between Californiaand Alaskais estimated to be less than 1 femal e 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 whales between Hawaii and Mexico (Baker et al.
1990). Therehavebeen noindividual matchesbetween 597 humpbacks photographedin Californiaand 617 humpbacks
photographedin Alaska(Calambokidiset a. 1996). Only two of the 81 whal es photographed in British Columbiahave
matched with aCaliforniacatalog (Calambokidis et al. 1996), indicating that the U.S./Canadaborder is an approximate
geographic boundary between feeding populations.

Until further information becomesavailabl e, three management unitsof humpback whal es (asdescribed above)
arerecognized within the U.S. EEZ of the North Pecific: the eastern North Pacific stock (thisreport), the central North
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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.

POPULATION SIZE

Based on whaling statistics, the pre-1905 population 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). Edtimates of the abundance of the eastern Pacific stock of humpback whales were made by aerial survey (Dohl
1983; Forney et a. 1995) and ship surveys (Barlow 1995), but those estimates are now over 9 years old and the agerial
estimates did not include correction factorsfor diving whal esthat would be missed. Morerecent estimatesareavailable
from ship surveys and mark-recapture studies. Barlow and Taylor (2001) estimate 1,177 (CV = 0.28) humpbacksin
Cdlifornia, Oregon, and Washington waters based on their summer/fall ship line-transect surveysin 1993 and 1996.
Calambokidiset al. (2001) estimate humpback whal e abundancein thesefeeding areasfrom 1991 to 2000 using Petersen
mark-recapture estimates based on photo-identification collections in adjacent pairs of years (Figure 2). These data
show ageneral upward trend in abundance followed by alarge (but not statistically significant) drop in the 1999/2000
estimate. The authors attributed this decline to non-random sampling and bias towards sampling in Monterey Bay in
both 1999 and 2000 (Calambokidis et al. 2001). Sampling in 1998 was not so geographically biased, and the authors
argue that the Petersen estimate based on comparing 1998 to 2000 (856 humpback whales, CV = 0.12) isless biased
thanthe 1999/2000 estimate. 1n general, mark-recapture estimatesare negatively biased dueto heterogeneity in sighting
probabilities (Hammond 1986); however, thishiasislikely to be minimal because the above mark-recapture estimate
is based on data from over half of the entire population (the 1998/2000 data contained 516 known individuals). The
photographic mark-recapture estimates from Mexico (Urban et al. 1999) include whales from several feeding
destinations and probably two different stocks. The ship linetransect estimate (Barlow and Taylor 2001) islessprecise
than the mark-recapture estimates and is negatively biased because it does not include some humpback whales which
could not beidentified in the field and which were recorded as “unidentified large whale’.
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Figure 3. Mark-recapture estimates of the abundance of humpback whales feeding off California, Oregon, and
Washington based on photo-identification studies (Calambokidis et al. 2001).
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Minimum Population Estimate

The minimum population estimate for humpback whalesin the California/Mexico stock istaken as the lower
20th percentile of the log-normal distribution of 1998/2000 abundance estimated from mark-recapture methods
(Calambokidis et al. 2001) or approximately 774.

Current Population Trend

Ship surveys provide some indication that humpback whales increased in abundance in California coastal
waters between 1979/80 and 1991 (Barlow 1994) and between 1991 and 1996 (Barlow 1997). Mark-recapture
population estimates increased steadily from 1988/90 to 1997-98 at about 8% per year (Calambokidis et al. 1999) and
the estimate for 1998-99 is again higher than previous estimates (Calambokidis et al. 2000). The 1999-2000 estimate
waslessthan previous estimates, but questions about geographi ¢ sampling bias confound theinterpretation of datafrom
those years (Calambokidis et al. 2001). Population estimates for the entire North Pacific have also increased
substantially from 1,200 in 1966 to 6,000-8,000 circa 1992. Although these estimates are based on different methods
and the earlier estimate is extremely uncertain, the growth rate implied by these estimates (6-7%) is consistent with the
recently observed growth rate of the eastern North Pacific stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The proportion of calves in the CalifornialMexico stock from 1986 to 1994 appeared much lower than
previously measured for humpback whales in other areas (Calambokidis and Steiger 1994), but in 1995-97 a greater
proportion of calveswereidentified, and the 1997 reproductive rates for this popul ation are closer to those reported for
humpback whale populations in other regions (Calambokidis et a. 1998). Despite the apparently low proportion of
calves, two independent lines of evidence indicate that this stock appearsto be growing (Barlow 1994; Calambokidis
et a. 2000) with a best estimate of 8% growth per year (Calambokidis et al. 1999).

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock is cal cul ated as the minimum popul ation size (774)
timesone half the estimated population growth ratefor this stock of humpback whales (42 of 8%) timesarecovery factor
of 0.1 (for an endangered species), resulting in a PBR of 3.1. Because this stock spends approximately half itstime
outside the U.S. EEZ, the PBR alocation for U.S. watersis 1.6 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, IWC unpubl. data). In addition, approximately 7,300 were taken along the west
coast of North America from 1919 to 1929 (Tonnessen and Johnsen 1982). Total 1910-1965 catches from the
Cdlifornia-Washington stock includesat least the 2,000 taken in Oregon and Washington, the 3,400 takenin California,
andthe2,800takenin BajaCalifornia(Rice1978). Shore-based whaling apparently depl eted the humpback whalestock
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 Information

A 1996-2000 summary of known fishery mortality and injury for this stock of humpback whalesis given in
Table 1. Detailed information on these fisheriesis provided in Appendix 1. After the 1997 implementation of aTake
Reduction 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). Because of the changesin thisfishery after implementation of the Take Reduction Plan, mean annual takesfor
thisfishery (Table 1) are based only on 1997- 2000 data. Thisresultsin an average estimate of zero humpback whales
taken annually. Some gillnet mortality of large whales may go unobserved because whales 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), and ahumpback whale was observed off VVentura, CA in 1993
with a20 ft section of netting wrapped around and trailing behind. During the period 1996-2000, ahumpback cow-calf
pair was seen entangled in anet off Big Sur, California (1999) and another lone humpback was seen entangled in line
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and fishing buoys off Grover City (2000), but the fate of these animalsis not known (J. Cordero, NMFS unpubl. data).
One humpback whalewas entangled and rel eased alive in the swordfish/thresher shark drift gillnet fishery in November
of 1999 at N33°17' W120° 49' (set DN-SD-0949). 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 isnot likely to be serious.

Table 1. Summary of available information on the incidental mortality and injury of humpback whales (eastern North
Pacific stock) for commercial fisheriesthat might take this species (Julian 1997; Julian and Beeson 1998, Cameron and
Forney 1999, 2000; Carretta 2001). Injury includesany entanglement that does not result in immediate death and may
includeseriousinjury resultingindeath. n/aindicatesthat dataare not available. Mean annual takes are based on 1996-
2000 data unless noted otherwise.

Percent Observer Observed Estimated Mean Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortdity (CV (CV in parentheses)
(and Injury) | in parentheses)
CA/OR thresher
shark/swordfish drift gillnet 1996 12.4% 0 Mortality Mortality
fishery 1997 observer 23.0% 0 0,0,0,0,0 0
1998 data 20.0% 0 Injury
1999 20.0% 0 0,0,0,0,0 Injury
2000 25.1% 0 o
CA angel shark/halibut and 1990-94 observer 10-15% 0,0,0,0,0 0,0,0,0,0
other specieslarge mesh 1999 data 23.1%° 03 02 02
(>3.5") set gillnet fishery 2000 26.9%3 03 02
Unidentified fisheries 1996- stranding n/a 0 n/a 3 06
2000 & sightings ) '
CA salmon troll fishery 1997 incidental 0% 1) n/a Injury
report 3 02(na)
Total annual takes 3 08

1 Only 1997-2000 mortality estimates are included in the average because of gear modifications implemented within the fishery as part of 21997
Take Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

2The CA set gillnetswere not observed in 1995-98, and observationsin 1999-2000 only included Monterey Bay; mortality for unobserved areas and
times was extrapolated from effort estimates and 1991-94 entanglement rates.

% Observer coverage and observed mortality in 1999-2000 only includes the portion of the fishery in Monterey Bay.

Drift gillnet fisheries for 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 thosein the U.S. drift gillnet fishery, although
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vesselsin 1986 to 31
vesselsin 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 rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marine mammal s per set; Julian and Beeson
1998), but species-specificinformationisnot availablefor the Mexican fisheries. Thereare currently effortsunderway
to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

Ship Strikes

Ship strikes were implicated in the deaths of at least two humpback whalesin 1993, onein 1995, and onein
2000 (J. Cordaro, NMFS unpubl. data). Unidentified whales, which may have been a humpback whales, were struck
and injured by boatsin Feb. 1997 and in May 1999 (J. Cordaro, NMFS unpubl. data). Additional mortality from ship
strikes probably goes unreported because the whales do not strand or, if they do, they do not have obvious signs of
trauma. Several humpback whales have been photographed in Californiawith large gashesin their dorsal surface that
appear to befrom ship strikes (J. Calambokidis, pers. comm.). The average number of humpback whale deathsby ship
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strikes for 1996-2000 is at least 0.2 per year.
Other human-caused mortality

A humpback whale died and stranded near M oss L anding in 2000 with synthetic (possibly nylon) linewrapped
around itsflukes. The origin of thisline (fishery or other anthropogenic source) is unknown. The average number of
humpback deaths from unknown anthropogenic sourcesis 0.2 per year from 1996-2000.

STATUSOF STOCK

Humpback whales in 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 eastern North Pacific 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 CalifornialMexico stock is automatically considered
asa"depleted” and "strategic" stock under the MMPA. The estimated annual mortality and injury dueto entanglement
(0.8/yr), other anthropogenic sources (0.2/yr), plus ship strikes (0.2/yr) in Cdiforniaislessthan the PBR allocation of
1.6for U.S.waters. Inareview of the severity of injury to the humpback whal e entangled in 1997, the Pacific Scientific
Review Group determined that this animal was not serioudly injured. The three humpbacks that were observed to be
entangled at ssamay have been serioudly injured. Based on strandingsand gillnet observations, annual humpback whale
mortality and seriousinjury in Californias drift gillnet fishery isprobably greater than 10% of the PBR; therefore, total
fishery mortality may not be approaching zero mortality and seriousinjury rate. The eastern North Pacific stock appears
to be increasing in abundance. The increasing levels of anthropogenic noise in the world’s oceans, such as those
produced by ATOC (Acoustic Thermometry of Ocean Climate) or LFA (Low Fregquency Active) Sonar, have been
suggested to be ahabitat concern for whales, particularly for bal een whal esthat may communi cate using low-frequency
sound.
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BLUE WHALE (Balaenoptera musculus): Eastern North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The International Whaling Commission (IWC) has
formally considered only one management stock for blue whales .-
in the North Pacific (Donovan 1991), but now this ocean is
thought to include more than one population (Ohsumi and Wada
1972; Braham 1991), possibly as many as five (Reeves et al.
1998). Thisreport coversone population that feedsin California
waters in summer/fall (from June to November) and migrates
south to productive areas off Mexico (Calambokidis et al. 1990)
and as far south as the Costa Rica Dome (10° N) (Mate et al.
1999; Calambokidis, pers. comm.) in winter/spring. Blue whales
areoccasionally seen or heard off Oregon (McDonald et al. 1994,
Stafford et al. 1998; VVonSaunder and Barlow 1999), but sightings
there are rare. Reilly and Thayer (1990) speculate that 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 acoustic call
similarities, Stafford et a. (1999) linked these animals to the
population that feeds off Californiaat the sametimeof year. Rice
(1974) hypothesized that blue whales from Bga Cdlifornia
migrated far offshore to fed in the eastern Aleutians or Gulf of T T T
Alaskaandreturned tofeed in Californiawaters; however, hehas W 130° w125° W 120°
morerecently concluded that the Californiapopulationis separate
from the Gulf of Alaska population (Rice 1992). Recently, blue
whalefeeding aggregationshave not been foundin Alaskadespite  Figure 1. Bluewhale sighting locations based on
several surveys (Leatherwood et al. 1982; Stewart et al. 1987; aeriad  and shipboard surveys off California,
Forney and Brownell 1996). One other stock of North Pacific  Oregon, and Washington, 1991-96(see Appendix
blue whales (in Hawaiian waters) is recognized in the Marine 2, Figures 1-5, for datasources and information on
Mammal Protection Act (MMPA) Stock Assessment Reports. timing and location of surveys). Dashed line

represents the U.S. EEZ; bold line indicates the

POPULATION SIZE outer boundary of al surveys combined.
Thesizeof thefeeding stock of bluewhalesin California

was estimated recently by both line-transect and mark-recapture

methods. Barlow (1997) estimates 1,927 (CV=0.16) bluewhal esoff California, Oregon, and Washington based on ship
line-transect surveysin 1991-96. Calambokidis and Steiger (1994) used photographic mark-recapture and estimated
population sizes of 2,038 (CV=0.33) based on photographs of left sidesand 1,997 (CV=0.42) based onright sides. The
average of the mark-recapture 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, Calambokidisand Steiger (1994) minimize such effects by selecting one sample that 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 Baja California and, therefore, out of the study area
at thetime of survey (Wadeand Gerrodette 1993). The best estimate of bluewhale abundanceisthe average of theline-
transect and mark-recapture estimates, weighted by their variances, or 1,940 (CV=0.15).

WASHINGTON

N 45°

N 40°

N 35°

PACIFIC
OCEAN

N 30°

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.
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Current Population Trend

There is some indication 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 (not significant, Barlow 1997).
Although this may be due to an increase in the stock as a whole, it could also be the result of an increased use of
Cdliforniaas afeeding area. The size of the apparent increase abundance seen by Barlow (1994) is too large to be
accounted for by populationgrowthaone. Also, Larkmanand Veit (1998) did not detect any increasealong consistently
surveyed tracklinesin 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 bluewhal eswereprotected (Y ablokov 1994) and theexistence of incidental shipstrikesand gillnet mortality makes
this uncertain.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information exists on the rate of growth of blue whale populationsin the Pecific (Best 1993).

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum population size (1,716)
times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.1 (for an
endangered species), resulting inaPBR of 3.4 . Becausethis stock spends approximately half itstime outsidethe U.S.
EEZ, the PBR allocation for U.S. watersis half thistotal, or 1.7 whales per year.

HUMAN CAUSED MORTALITY
Historic Whaling

The reported take of North Pacific blue whales by commercial whalerstotaled 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 Bagja California between 1913 and 1937. Between 1947 and 1987, reported takes of
blue whalesin the North Pacific were approximately 2,400. Shore-based whaling stationsin central Californiatook 3
blue whales between 1919 and 1926 (Clapham et a. 1997) and 48 blue whales 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 isthe only fishery that is likely to take blue whales from this stock, but no
fishery mortalities or serious injuries have been observed (Table 1). Detailed information on thisfishery is provided
in Appendix 1. After the 1997 implementation of a Take Reduction Plan, which included skipper education workshops
and required the use of pingersand minimum 6-fathom extenders, overall cetacean entanglement ratesinthedrift gillnet
fishery dropped considerably (Barlow and Cameron 1999). Because of the changesin thisfishery after implementation
of the Take Reduction Plan, mean annual takes for thisfishery (Table 1) are based only on 1997-98 data. This results
in an average estimate of zero blue whalestaken annually. Some gillnet mortality of large whales may go unobserved
becausewhal es swim away with aportion of the net; however, fishermen report that large rorqual s (blueand finwhal es)
usually swim through nets without entangling and with very little damage to the nets.

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 thosein the U.S. drift gillnet fishery, athough
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vesselsin 1986 to 31
vesselsin 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 rateis
similar tothat observedin Californiadriftnet fisheries during 1990-95 (0.14 marine mammal s per set; Julian and Beeson
1998), but species-specificinformationisnot availablefor the Mexican fisheries. Thereare currently effortsunderway
to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).
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Table 1. Summary of availableinformation on theincidental mortality and injury of bluewhales (Eastern North Pacific
stock) for commercial fisheriesthat might take this species (Julian 1997; Julian and Beeson 1998; 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 Mortdity (CV in (CVin
parentheses) parentheses)

CA/OR thresher 1994-98 | observer 12-23% 0,0,0,0,0 0,0,0,0,0 o
shark/swordfish drift data
gillnet fishery
Total annual takes 0

Only 1997-98 mortality estimates areincluded in the average because of gear modificationsimplemented within the fishery as part of a1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

Ship Strikes

Ship strikeswereimplicated in the deaths of bluewhalesin 1980, 1986, 1987, and 1993 (J. Cordaro, Southwest
Region, NMFSand J. Heyning, pers. comm.). Additional mortality from ship strikes probably goes unreported because
thewhalesdo not strand o, if they do, they do not always have obvioussignsof trauma. Several bluewhaleshave been
photographedin Californiawith large gashesintheir dorsal surfacethat appear to befrom ship strikes (J. Calambokidis,
pers. comm.). Theaverage number of bluewhale mortalitiesin Californiaattributed to ship strikeswas 0.0 per year for
1994-98.

STATUSOF STOCK

Previoudy, 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 Eastern North Pacific stock is automatically considered as
a"depleted” and "strategic" stock under theMMPA. Theannual incidental mortality from ship strikesisapparently less
than the calculated PBR for this stock. To date, no blue whale mortality has been associated with California gillnet
fisheries; therefore, total fishery mortality isapproaching zero mortality and seriousinjury rate. The population appears
to be growing. Theincreasing levels of anthropogenic noisein the world' s oceans has been suggested to be a habitat
concern for blue whales (Reeves et a. 1998).
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FIN WHALE (Balaenoptera physalus):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The International Whaling Commission (IWC) |-
recoghized 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
Cdlifornia 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
Cdlifornia (Dohl et a. 1983; Barlow 1997; Forney et al. 1995),
year-round in the Gulf of California (Tershy et a. 1993), in
summer in Oregon (Green et a. 1992; McDonald 1994), and in
summer/autumn in the Shelikof Strait/Gulf of Alaska
(Brueggeman et a. 1990). Acoustic signals from fin whale are
detected year-round off northern California, Oregon and
Washington, with a concentration of voca activity between
September and February (Moore et a. 1998). Fin whales appear
very scarce in the eastern tropical Pacific in summer (Wade and T 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
perspectiveit may berisky to assumepanmixiaintheentireNorth - Figure 1. Fin whale sighting locations based on
Pecific. IntheNorth Atlantic, finwhaleswerelocally depletedin - aerigl and shipboard surveys off California,
some feeding areas by commercial whaling (Mizrochetal. 1984),  oregon, and Washington, 1991-96 (see Appendix

in part because subpopulations were not recognized. This 2, Figures 1-5 for datasources and information on
assessment will cover the stock of finwhaleswhichisfound aong timing and location of surveys). Dashed line

the coasts of California, Oregon, and Washington. Becausefin  represents the U.S, EEZ; bold line indicates the
whale abundance appears lower in winter/spring in California  oyter boundary of all surveys combined.

(Dohl et a. 1983; Forney et a. 1995) and in Oregon (Green et al.

1992), it is likely that the distribution of this stock extends

seasonally outside these coastal waters. Coincidentaly, fin whale abundance in the Gulf of California increases
seasonally inwinter and spring (Tershy et a. 1993). Itispremature, however, to conclude that the Gulf whales are part
of the U.S. west coast population. The Marine Mammal Protection Act (MMPA) stock assessment reports recognize
three stocks of fin whalesin the North Pacific: 1) the California/Oregon/Washington stock (thisreport), 2) the Hawaii
stock, and 3) the Alaska stock.

WASHINGTON

N 45°

N 40°

N 35°

PACIFIC
OCEAN

N 30°

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,1,851
(CVv=0.19) fin whales were estimated to be off California, Oregon and Washington based on ship surveys in
summer/autumn of 1993 and 1996 (Barlow and Taylor 2001). Thisisprobably aslight underestimate becauseit almost
certainly excludes some fin whaleswhich could not be identified in the field and which were recorded as* unidentified
rorqual” or “unidentified large whale”.
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Minimum Population Estimate
The minimum population estimate for fin whales is taken as the lower 20th percentile of the log-normal
distribution of abundance estimated from summer/fall ship survey (Barlow and Taylor 2001) or approximately 1,581.

Current Population Trend

There is some indication that fin whales have increased in abundance in California coastal waters between
1979/80 and 1991 (Barlow 1994) and between 1991 and 1996 (Barlow 1997), 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 strikesand 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 potentia biological removal (PBR) level for this stock is calculated as the minimum population size (
1,581) times one half the default maximum net growth rate for cetaceans (2 of 4%) times arecovery factor of 0.1 (for
an endangered species), resulting in a PBR of 3.2.

HUMAN CAUSED MORTALITY
Historic Whaling

Approximately 46,000 fin whal esweretaken from the North Pacific by commercial whal ersbetween 1947 and
1987 (C. Allison, IWC, pers. comm.), including 1,060 fin whal estaken by coastal whalersin central Californiabetween
1958 and 1965 (Rice 1974). In addition, approximately 3,800 were taken off the west coast of North Americabetween
1919 and 1929 (Tonnessen and Johnsen 1982), and 177 weretaken by coastal whal ers off Californiabetween 1919 and
1926 (Clapham et al. 1997). Fin whales in the North Pacific were given protected status by the IWC in 1976.

FisheriesInformation

The offshore drift gillnet fishery isthe only fishery that islikely to take fin whalesfrom this stock, and onefin
whale death has been observed (Table 1). Detailed information on this fishery is provided in Appendix 1. 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, overall cetacean entanglement rates in the drift gillnet fishery dropped
considerably (Barlow and Cameron 1999). Because of the changesin this fishery after implementation of the Take
Reduction Plan, mean annual takesfor thisfishery (Table 1) are based only on 1997-99 data. Thisresultsin an average
estimate of 1.5 fin whales taken annually. Some gillnet mortality of large whales may go unobserved because whales
swim away with 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.

Drift gillnet fisheries for 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 thosein the U.S. drift gillnet fishery, although
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vesselsin 1986 to 31
vesselsin 1993 (Holts and Sosa-Nishizaki 1998). Thetotal number of setsinthisfishery 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 rateis
similar tothat observedin Californiadriftnet fisheries during 1990-95 (0.14 marine mammal s per set; Julian and Beeson
1998), but species-specificinformationisnot availablefor the Mexican fisheries. Thereare currently effortsunderway
to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).
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Table 1. Summary of availableinformation on theincidental mortality and injury of fin whales (CA/OR/WA stock) for
commercia fisheries that might take this species (Julian 1997; Julian and Beeson 1998; Cameron and Forney 1999,
2000).

Mean
Percent Observer Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality Mortdlity (CV in (CVin
parentheses) parentheses)

CA/OR thresher
shark/swor dfish drift 1995-99 | observer 12-23% 0,0,0,0,1 0,0,0,0,4.5 15t
gillnet fishery data
Average annual takes 1.5

Only 1997-99 mortality estimates are included in the average because of gear modificationsimplemented within the fishery as part of a1997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

Ship Strikes

Ship strikeswere implicated in the deaths of onefinwhalein 1991, onein 1996, and onein 1997 (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 strikesis 0.4 fin whales per year for the period 1995-99.

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). Theinitia abundance has never been estimated separately for the "west coast”
stock, but this stock was also probably depleted by whaling. Fin 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. Thetotal incidental mortality due to fisheries (1.5/yr) and ship
strikes (0.4/yr) appears to be less than the calculated PBR ( 3.2). Total fishery mortality is greater than 10% of PBR
and, therefore, may not be approaching zero mortality and serious injury rate. There is some indication that the
population may be growing. Theincreasing levels of anthropogenic noisein 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 ChinaSea), 3 stocksin the South Pacific (eastern, western
and Solomon Idlands), and one cross-equatorial stock (Peruvian)
(Donovan 1991). Bryde'swhales are distributed widely acrossthe
tropical and warm-temperate Pacific (Leatherwood et a. 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 al. 1990). Only
onewaspositively identified in surveysof Californiacoastal waters
(Barlow 1997). Bryde'swhalesin Californiaarelikely to belong to
alarger populationinhabiting at |east the eastern part of thetropical
Pacific. For the Marine Mammal Protection Act (MMPA) stock
assessment reports, Bryde's whales within the Pacific U.S.
Exclusive Economic Zonearedivided into two areas: 1) the eastern
tropical Pacific (east of 150°W and including the Gulf of California
and waters off Californig; this report), and 2) Hawaiian waters.

POPULATION SIZE

In the western North Pacific, Bryde's whale abundance in
the early 1980swas estimated independently by tag mark-recapture
and ship survey methods to be 22,000 to 24,000 (Tillman and
Mizroch 1982; Miyashita 1986). Bryde's whale abundance has
never been estimated for the entire eastern Pacific; however, a
portion of that stock in the eastern tropical Pacific was estimated
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Figure 1. Sighting locations of Bryde's whales
based on aerial and shipboard surveys off
Cadlifornia, Oregon, and Washington, 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
combined.

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 a. 1990). Only one confirmed sighting of
Bryde's whales and five possible sightings (identified as sei or Bryde's whal es) were made in Californiawaters during
extensive ship and aerial surveysin 1991, 1992, 1993, and 1996 (Hill and Barlow 1992; Carretta and Forney 1993;
Mangels and Gerrodette 1994; VVonSaunder and Barlow 1999). Green et al. (1992) did not report any sightings of
Bryde'swhalesin aerial surveysoff Oregonand Washington. Theestimated abundanceof Bryde'swhalesin California,
Oregon, and Washington coastal watersis 12 (CV=2.0) (Barlow 1997).

Minimum Population Estimate

The minimum population estimate for Bryde's whales is taken as the 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

There are no data on trends in Bryde's whale abundance in the eastern tropical Pacific.
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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 BIOLOGICAL REMOVAL

The potentia biological remova (PBR) level for this stock cannot be calculated because the only relevant
abundance estimate (Wade and Gerrodette 1993) ismorethan 8 yearsold. Additional dataon the abundance of Bryde's
whalesin the eastern Pacific was gathered in 1998-99, but their abundance has not yet been estimated from those data.

HUMAN CAUSED MORTALITY
Historic Whaling

Thereported take of North Pacific Bryde'swhalesby commercial whalerstotaled 15,076 inthewestern 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
thesewere probably Bryde'swhales). Nonewere reported taken by shore-based whaling stationsin central or northern
Cdliforniabetween 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's whales (eastern tropical
Pacific stock) for commercial fisheriesthat might take this species (Julian 1997; Julian and Beeson 1998; 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 Type Coverage Mortality Mortdity (CV in | (CV in parentheses)
parentheses)

CA/OR thresher 1994-98 observer 12-23% 0,0,0,0,0 0,0,0,0,0 ot
shark/swordfish drift data
gillnet fishery
M exico thresher 1991-95 observer n/a n‘a n/a n‘a
shark/swordfish drift data
gillnet fishery

Total annual takes 0

1 Only 1997-98 mortality estimates areincluded in the average because of gear modifications implemented within the fishery as part of 21997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

Fishery Information

The offshore drift gillnet fishery isthe only fishery that is likely to take Bryde's whales from this stock, but
no fishery mortalitiesor seriousinjuries have been observed (Table 1). Detailed information on thisfishery isprovided
in Appendix 1. After the 1997 implementation of a Take Reduction Plan, which included skipper education workshops
and required the use of pingersand minimum 6-fathom extenders, overall cetacean entanglement ratesinthedrift gillnet
fishery dropped considerably (Barlow and Cameron 1999). Because of the changesin thisfishery after implementation
of the Take Reduction Plan, mean annual takes for thisfishery (Table 1) are based only on 1997-98 data. This results
in an average estimate of zero Bryde' swhalestaken annually. However, some gillnet mortality of large whalesmay go
unobserved because whales swim away with a portion of the net.

Drift gillnet fisheries for 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 thosein the U.S. drift gillnet fishery, although
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vesselsin 1986 to 31
vesselsin 1993 (Holts and Sosa-Nishizaki 1998). Thetotal number of setsinthisfishery 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 rateis
similar tothat observedin Californiadriftnet fisheries during 1990-95 (0.14 marine mammal s per set; Julian and Beeson
1998), but species-specificinformationisnot availablefor the Mexican fisheries. Thereare currently effortsunderway
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to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

Ship Strikes
Ship strikes may occasionally kill Bryde'swhales asthey are known to kill their larger relatives: blueand fin
whales. No ship strikes have been reported for this speciesin this area.

STATUSOF STOCK

Commercia whaling of Bryde'swhaleswaslargely limited to thewestern Pacific. Bryde'swhalesarenot listed
as"threatened” or "endangered” under the Endangered SpeciesAct (ESA). Bryde'swhal esintheeasterntropical Pacific
would not be considered a strategic stock under the MMPA. The total human-caused mortality rate is estimated to be
zexo; therefore, under the MMPA, total fishery mortality 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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SEI WHALE (Balaenoptera borealis): Eastern North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The Internationa Whaling Commission (IWC) only
considers one stock of sei whalesin the North Pacific (Donovan
1991), but some evidence existsfor multiple popul ations (M asaki
1977; Mizroch et a. 1984; Horwood 1987). Sei whales are
distributed far out to seain temperate regions of theworld and do
not appear to be associated with coastal features. Whaling effort
for this species was distributed continuously across the North
Pacific between 45-55°N (Masaki 1977). Two sei whales that
were tagged off California were later killed off Washington and
British Columbia (Rice 1974) and the movement of tagged
animal s has been noted in many other regionsof the North Pacific.
Sei whales are now rare in California waters (Dohl et al. 1983;
Barlow 1997; 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 whalesin the eastern North Pacific (east
of longitude 180°) will be considered as a separate stock.

POPULATION SIZE

Ohsumi and Wada (1974) estimate the pre-whaling
abundance of sei whalesto be 58,000-62,000in the North Pacific.
Later, Tillman (1977) used a variety of different methods to
estimate the abundance of sei whales in the North Pacific and
revised this pre-whaling estimate to 42,000. Hisestimatesfor the
year 1974 ranged from 7,260 to 12,620. All methods depend on
using the history of catchesand trendsin CPUE or sighting rates;
there have been no direct estimates of sei whale abundanceinthe
entire (or eastern) North Pacific based on sighting surveys. Only
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Figure 1. Sei whale sighting locations based on
aerial and shipboard surveys off California,
Oregon, and Washington, 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 all surveys combined.

one confirmed sighting of sei whales and 5 possible sightings (identified as sei or Bryde's whales) were made in
Cdlifornia waters during extensive ship and aerial surveysin 1991, 1992, 1993, and 1996 (Hill and Barlow 1992;
Carrettaand 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 whales in 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 inthe North Pacific isexpected to have grown since being given protected statusin 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 sei whale populations in the North Pacific (Best 1993).
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POTENTIAL BIOLOGICAL REMOVAL

No estimate exists for the minimum abundance of the eastern North Pacific stock of sei whales. Estimatesfor
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 weretaken by-shore-based whaling stationsin central Californiabetween
1958 and 1965 (Rice 1974). An additional 26 were taken off central and northern California between 1919 and 1926
(Clapham et al. 1997). There has been an IWC prohibition on taking sei whales since 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
fishery mortalities or serious injuries have been observed (Table 1). Detailed information on this fishery is provided
in Appendix 1. After the 1997 implementation of a Take Reduction Plan, which included skipper education workshops
and required the use of pingersand minimum 6-fathom extenders, overall cetacean entanglement ratesinthedrift gillnet
fishery dropped considerably (Barlow and Cameron 1999). Because of the changesin thisfishery after implementation
of the Take Reduction Plan, mean annual takes for thisfishery (Table 1) are based only on 1997-98 data. This results
in an average estimate of zero sei whales taken annually. However, some gillnet mortality of large whales may go
unobserved because whales swim away with a portion of the net.

Table 1. Summary of availableinformation on the incidental mortality and injury of sei whales (eastern North Pacific
stock) for commercial fisheriesthat might takethis species (Julian 1997; Julian and Beeson 1998; Cameron and Forney
1999). n/aindicatesthat 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 Type Coverage Mortality Mortality (CV in | (CV in parentheses)
parentheses)

CA/OR thresher 1994-98 observer 12-23% 0,0,0,0,0 0,0,0,0,0 (o
shark/swor dfish drift data

gillnet fishery

Total annual takes 0

1 Only 1997-98 mortality estimates areincluded in the average because of gear modifications implemented within the fishery as part of 21997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

Ship Strikes
Ship strikesmay occasionally kill sei whalesasthey have been shownto kill their larger relatives: blue and fin
whales. No ship strikes have been reported for this speciesin this area.

STATUSOF STOCK

Previoudy, sei whaleswere estimated to have been reduced to 20% (8,600 out of 42,000) of their pre-whaling
abundanceintheNorth Pacific (Tillman 1977). Theinitial abundance hasnever 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.

REFERENCES
Barlow, J. 1997. Preliminary estimates of cetacean abundance off California, Oregon, and Washington based on a

176



1996 ship survey and comparisonsof passing and closing modes. Admin. Rept. LJ-97-11. Southwest Fisheries
Science Center, National Marine Fisheries Service, P.O. Box 271, La Jolla, CA. 25 pp.

Barlow, J., R. W. Baird, J. E. Heyning, K. Wynne, A. M. Manville, II, L. F. Lowry, D. Hanan, J. Sease, and V. N.
Burkanov. 1994. A review of cetacean and pinniped mortality in coastal fisheries along the west coast of the
U.S. and Canadaand the east coast of the Russian Federation. Rep. Int. Whal. Commn, Special | ssue 15:405-
425,

Barlow, J. and G. A. Cameron. 1999. Field experiments show that acoustic pingers reduce marine mammal bycatch
in the California drift gillnet fishery. Report SC/51/SM2 to the Scientific Committee of the International
Whaling Commission, May 1999. 20pp.

Best, P. B. 1993. Increaseratesin severely depleted stocks of baleen whales. ICES J. Mar. Sci. 50:169-186.

Carretta, J. V. and K. A. Forney. 1993. Report ontwo aeria surveysfor marine mammalsin Californiacoastal waters
utilizing a NOAA DeHavilland Twin Otter Aircraft: March 9-April7, 1991 and February 8-April 6, 1992.
U.S. Dep. Commer. NOAA Tech. Memo. NMFS-SWFSC-185. 77 pp.

Cameron, G. A. and K. A. Forney. 1999. Preliminary estimates of cetacean mortality inthe Californiagillnet fisheries
for 1997 and 1998. Paper SC/51/04 presented to the International Whaling Commission, May 1999
(unpublished). 14 pp.

Clapham, P. J,, S. Leatherwood, |. Szczepaniak, and R. L. Brownell, Jr. 1997. Catches of humpback and other whales
from shore stations at Moss Landing and Trinidad, California, 1919-1926. Mar. Mamm. Sci. 13(3):368-394.

Dohl, T.P.,R. C. Guess, M. L. Duman, and R. C. Helm. 1983. Cetaceansof central and northern California, 1980-83:
Status, abundance, and distribution. Final Report to the Minerals Management Service, Contract No. 14-12-
0001-29090. 284 pp.

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

Forney, K. A., J. Barlow, and J. V. Carretta. 1995. The abundance of cetaceansin Californiawaters. Part |1: Aerial
surveysin winter and spring of 1991 and 1992. Fish. Bull. 93:15-26.

Green, G. A., J. J. Brueggeman, R. A. Grotefendt, C. E. Bowlby, M. L. Bonnell, K. C. Balcomb, I1l. 1992. Cetacean
distribution and abundance off Oregon and Washington, 1989-1990. Ch. 11n: J. J. Brueggeman (ed.). Oregon
and Washington Marine Mammal and Seabird Surveys. MineralsManagement Service Contract Report 14-12-
0001-30426.

Hanan, D. A. 1986. California Department of Fish and Game coastal marine mammal study, annual report for the
period July 1, 1983 - June 30, 1984. Admin. Rept. LJ-86-16. Southwest Fisheries Science Center, National
Marine Fisheries Service, P.O. Box 271, La Jolla, CA. 55pp.

Hanan, D. A., D. B. Holts, and A. L. Coan, Jr. 1993. The Californiadrift gill net fishery for sharks and swordfish,
1981-82 through 1990-91. Calif. Dept. Fish and Game Fish. Bull. No. 175. 95pp.

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

Hill, P. S. and J. Barlow. 1992. Report of amarine mammal survey of the California coast aboard the research vessel
McARTHUR July 28-November 5, 1991. U.S. Dep. Commer. NOAA Tech. Memo. NMFS-SWFSC-169.
103 pp.

Holts, D. and O. Sosa-Nishizaki. 1998. Swordfish, Xiphias gladius, fisheries of the eastern North Pacific Ocean. In:
I. Barrett, O. Sosa-Nishizaki and N. Bartoo (eds.). Biology and fisheriesof swordfish, Xiphiasgladius. Papers
fromtheInternational Symposium on Pacific Swordfish, EnsenadaMexico, 11-14 December 1994. U.S. Dep.
Commer., NOAA Tech. Rep. NMFS 142, 276 p.

Horwood, J. 1987. The Sei Whale: Population Biology, Ecology and Management. Croom Helm, London, U.K.
375pp.

Julian, F. 1997. Cetacean mortality in the California gill net fisheries: preliminary estimates for 1996. Paper
SC/49/SM 2 presented to the International Whaling Commission, September 1997 (unpublished). 13pp.

Julian, F. and M. Beeson. 1998. Estimatesfor marine mammal, turtle, and seabird mortality for two Californiagillnet
fisheries: 1990-95. Fish. Bull. 96:271-284.

Lee, T. 1993. Summary of cetacean survey data collected between theyears of 1974 and 1985. U.S. Dep. Commer.
NOAA Tech. Memo. NMFS-SWFSC-181. 184 pp.

Mangels, K. F. and T. Gerrodette. Report of cetacean sightings during a marine mammal survey in the eastern Pacific
Ocean and the Gulf of California aboard the NOAA ships McArthur and David Starr Jordan July 28 -

177



November 6, 1993. U.S. Dep. Commer. NOAA Tech. Memo. NMFS-SWFSC-221. 88 pp.

Masaki, Y. 1977. The separation of the stock units of sei whales in the North Pacific. Rept. Int. Whal. Commn.,
Special Issue 1:71-77.

Mizroch, S. A.,D. W. Rice, and J. M. Breiwick. 1984. Thesei whale, Balaenopteraborealis. Mar. Fish. Rev. 46:25-
29.

Ohsumi, S. and S. Wada. 1974. Status of whale stocksin the North Pacific, 1972. Rept. Int. Whal. Commn. 25:114-
126.

Rice, D. W. 1974. Whalesand whaleresearch in the eastern North Pacific. pp. 170-1951n: W. E. Schevill (ed.). The
Whale Problem: A Status Report. Harvard Press, Cambridge, MA.

Tillman, M. F. 1977. Estimates of population sizefor the North Pacific sei whale. Rept. Int. Whal. Commn., Special
I'ssue 1:98-106.

Von Saunder, A. and J. Barlow. 1999. A report of the Oregon, Californiaand Washington Line-transect Experiment
(ORCAWALE) conducted in west coast waters during summer/fall 1996. U.S. Dep. Commer. NOAA Tech.
Memo. NMFS-SWFSC-264. 40 pp.

Wade, P. R. and T. Gerrodette. 1993. Estimates of cetacean abundance and distribution in the eastern tropical Pacific.
Rept. Int. Whal. Commn. 43:477-493.

Yablokov, A. V. 1994. Vadlidity of whaling data. Nature 367:108.

178



Revised 12/15/2000

MINKE WHALE (Balaenoptera acutorostrata):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The International Whaling Commission (IWC)
recognizes 3 stocks of minkewhalesinthe North Pacific: one
in the Sea of Japan/East China Sea, one in the rest of the
western Pacific west of 180°N, and onein the "remainder" of
the Pacific (Donovan 1991). The "remainder” stock only
reflectsthelack of exploitation in the eastern Pacific and does
not imply that only one population exists in that area
(Donovan 1991). Inthe "remainder" area, minke whales are
relatively common in the Bering and Chukchi seasand in the
Gulf of Alaska, but are not considered abundant in any other
part of the eastern Pacific (Leatherwood et al. 1982;
Brueggeman et a. 1990). In the Pacific, minke whales are
usualy seen over continental shelves (Brueggeman et a.
1990). Inthe extreme north, minke whales are believed to be
migratory, but in inland waters of Washington and in central
Cdliforniathey appear to establish homeranges(Dorsey et a.
1990). Minkewhalesoccur year-roundin California(Dohl et
al. 1983; Forney et al. 1995; Barlow 1997) and in the Gulf of
Cdlifornia(Tershy et a. 1990). Minke whales are present at
least in summer/fall aong the Baja California peninsula
(Wade and Gerrodette 1993). Because the "resident” minke
whales from California to Washington appear behaviorally
distinct from migratory whalesfurther north, minkewhalesin
coastal waters of California, Oregon, and Washington
(including Puget Sound) will be considered as a separate

N 45°

N 40°

CALIFORNIA

N 35°

PACIFIC
OCEAN

N 30°

W 130° w125° W 120°

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,
and Washington, 1991-96 (see Appendix 2, Figures1-5
for datasourcesand information ontiming and location
of surveys). Dashed line represents the U.S. EEZ;
bold line indicates the outer boundary of al surveys
combined.

surveys in 1991, 1993, and 1996 off California and in 1996

off Oregon and Washington (Barlow 1997). Forney et al. (1995) estimate at total of 73 (CV=0.62) in Cdifornia based
on an agerial survey, but this estimate is negatively biased because it excludes diving whales. 1n addition, Green et al.
(1992) report 4 sightings of minke whales in aerial surveys of Oregon and Washington, but they did not estimate
population size for that area. Two minke whales were seen during 1996 aerial surveys in Washington and British
Columbiainland waters (Calambokidis et al. 1997), but no abundance estimates are available for this area.

Minimum Population Estimate

The minimum population estimate for minke whales is taken as the lower 20th percentile of the log-normal
distribution of abundance estimated from the summer/fall ship survey in California, Oregon, and Washington waters
(Barlow 1997 ) or approximately 440. More sophisticated methods of estimating minimum population size would be
availableif acorrection factor (and associated variance) were availableto 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 is cal cul ated as the minimum popul ation size (440)
times one half the default maximum net growth rate for cetaceans (%2 of 4%) times arecovery factor of 0.5 (for astock
of unknown status), resulting in a PBR of 4.4.

HUMAN CAUSED MORTALITY
Historic Whaling

The estimated take of western North Pacific minke whales by commercial whalerswas approximately 31,000
from 1930t0 1987 (C. Allison, IWC, pers. comm.). Minkewhaleswerenot harvested commercially inthe eastern North
Pacific: nonewere reported taken by shore-based whaling stationsin central or northern California between 1919 and
1926 (Clapham et al. 1997) or between 1958 and 1965 (Rice 1974). Reported aboriginal takes of minke whalesin
Alaskatotaled 7 between 1930 and 1987 (C. Allison, IWC, pers. comm.).

Table 1. Summary of availableinformation on theincidental mortality and injury of minkewhales (CA/OR/WA stock)
for commercial fisheriesthat might takethis species (Pierce et a. 1996; Julian 1997, Julian and Beeson 1998; 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 | (CV in parentheses)
parentheses)

CA/OR thresher 1994 observer 17.9% 1 6(0.91)
shark/swor dfish drift 1995 data 15.6% 0 0
gillnet fishery 1996 12.4% 1 12 (0.96) (0

1997 23.0% 0 0

1998 20.0% 0 0
WA Puget Sound Region
salmon drift gillnet fishery 1994 observer 7% 0 0 0
(areas7 and 7A) data
CA angel shark/halibut
and other specieslarge 1991-94 observer 10-18% 0,0,0,0 0,0,0,0 n/a
mesh (>3.5") set gillnet data
fishery
Total annual takes 0.0

1 Only 1997-98 mortality estimates areincluded in the average because of gear modifications implemented within the fishery as part of 21997 Take
Reduction Plan. Gear modifications included the use of net extenders and acoustic warning devices (pingers).

Fishery Information

Minke whales may occasionally be caught in coastal set gillnets off California, in salmon drift gillnet in Puget
Sound, Washington, and in offshore drift gillnets off 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
Appendix 1. After the 1997 implementation of a Take Reduction Plan, which included skipper education workshops
and required the use of pingersand minimum 6-fathom extenders, overall cetacean entanglement ratesinthedrift gillnet
fishery dropped considerably (Barlow and Cameron 1999). Because of the changesin thisfishery after implementation
of the Take Reduction Plan, mean annual takes for thisfishery (Table 1) are based only on 1997-98 data. This results
in an average estimate of zero minkewhalestaken annually. Total fishery mortality for minkewhal eswas not estimated
for the 1980-86 California Department of Fish and Game observer program for the drift gillnet fishery, but based on
the 2 observed deaths in 1% of the total sets, the total mortality during this time may have been on the order of 200
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minke whales or 40 per year.

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 thosein the U.S. drift gillnet fishery, although
nets may be up to 4.5 km long (Holts and Sosa-Nishizaki 1998). The fleet increased from two vesselsin 1986 to 31
vesselsin 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 mammalsin 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rate is
similar tothat observedin Californiadriftnet fisheries during 1990-95 (0.14 marine mammal s per set; Julian and Beeson
1998), but species-specificinformationisnot availablefor the Mexican fisheries. Thereare currently effortsunderway
to convert the Mexican swordfish driftnet fishery to alongline fishery (D. Holts, pers. comm.).

Ship Strikes

Ship strikeswereimplicated in the death of oneminkewhalein 1977 (J. Heyning and J. Cordaro, pers. comm.).
The reported minke whale mortality due to ship strikesis zero for the period 1994-98. 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.

STATUSOF STOCK

There were no known commercial whaling harvests of minke whales from Baja California to Washington.
Minkewhalesarenot listed as"endangered" under the Endangered Species Act and are not considered " depl eted” 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". Theannual mortality dueto fisheries (0.0/yr) and ship strikes (0.0/yr) islessthan the calcul ated
PBR for thisstock (4.4), so they are not considered a"strategic" stock under the MMPA. Fishery mortality islessthan
10% of the PBR; therefore, total fishery mortality is approaching zero mortality and serious injury rate. Thereis no
information on trendsin the abundance of thisstock. Theincreasing levelsof anthropogenic noiseintheworld’ soceans
has been suggested to be ahabitat 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 tropica and warm-
temperatewaters (Miyazaki and Perrin 1994). They
are present around all the main Hawaiian islands | N22°J
(Shallenberger 1981; Tomich 1986) and have been
observed at least asfar northwest as French Frigate
Shoals(Nittaand Henderson 1993). Recent sighting
locations around the main Hawaiian Islands are
shown in Figure 1. Five strandings have been N20°.

reported from Maui, Oahu, and theisland of Hawaii NORTH

(Nitta 1991). Nothing is known about stock PACIFIC OCEAN

structure for this species in the North Pacific. For

the Marine Mammal Protection Act (MMPA) stock 11-40:“20

assessment reports, there is a single Pacific N1s° NAUTICAL MILES

management stock including only animals found W1I60° W1I58" W1I56° Wis4°

within the U.S. Exclusive Economic Zone of the
Hawaiian Islands.

Figure 1. Rough-toothed dolphin sighting locations during
1993-98 aerial surveys within about 25 nmi of the main
Hawaiian Islands (see Appendix 2 for details on timing and
location of survey effort). Outer line indicates approximate
boundary of survey area.

POPULATION SIZE

A population estimate for this species has
been madein the eastern tropical Pacific (Wadeand
Gerrodette 1993), but it isnot known whether these
animals are part of the same population that occurs
aroundtheHawaiian Idands. Aspart of the Marine Mammal Research Program of the Acoustic Thermometry of Ocean
Climate (ATOC) study, atota of twelve aerial surveys were conducted within about 25 nmi of the main Hawaiian
Islands in 1993, 1995 and 1998. An abundance estimate of 123 (CV=0.63) rough-toothed dolphins was recently
calculated from the combined survey data (Mobley et al. 2000). This abundance underestimates the total number of
rough-toothed dol phinswithinthe U.S. EEZ off Hawaii, because areasaround the Northwest Hawaiian | slands (NWHI)
and beyond 25 nautical miles from the main islands were not surveyed.

Minimum Population Estimate

The log-normal 20th percentile of the combined 1993-98 abundance estimate is 76 rough-toothed dol phins.
Aswith the best abundance estimate above, thisincludes 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 REMOVAL

The potential biological removal (PBR) level for thisstock is cal cul ated as the minimum popul ation size (76)
times one half the default maximum net growth rate for cetaceans (¥2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in aPBR of 0.8 rough-
toothed dolphins per year.
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HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and seriousinjury is available, 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 a. 1994).

I nteractionswith cetaceanshavebeenreported for all Hawaiian pel agic fisheries, and someof theseinteractions
involved rough-toothed dol phins (Nitta and Henderson 1993). None were observed hooked in the Hawaiian longline
fishery between 1994 and 1998, with approximately 4.4% of al effort (measured as the number of hooks fished)
observed (Kleiber 1999). They areknowntotakebait and catch from Hawaiian sport and commercial fisheriesoperating
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 for tuna (palu-ahi)
and thetroll fishery for billfish and tuna (Schlais 1984; Nittaand Henderson 1993). I nteraction rates between dolphins
and the NWHI bottomfish fishery have been estimated based on studies conducted in 1990-1993, indicating that an
average of 2.67 dolphin interactions, most likely involving bottlenose and 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. Itisnot knownwhether theseinteractionsresult in seriousinjury or mortality of dolphins.

Other Removals
At least 22 rough-toothed dolphins were live-captured in Hawaiian waters between 1963 and 1976
(Shallenberger 1981).

STATUSOF STOCK

Thestatusof rough-toothed dol phinsin Hawaiian watersrel ativeto OSPisunknown, and thereareinsufficient
datato 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 (1973), nor as “depleted” under the MMPA.
Although information on rough-toothed dolphins in Hawaiian waters is limited, this stock would not be considered
strategic under the 1994 amendmentsto the MMPA given the absence of reported fisheriesrelated mortality. However,
thereis no systematic monitoring of gillnet fisheriesthat may take this species, and the potential effects of interactions
with the bottomfish fishery in the NWHI are not known. Insufficient information isavailableto determine whether the
total fishery mortality and seriousinjury for rough-toothed dol phinsisinsignificant and approaching zero mortality and
seriousinjury rate.

REFERENCES

Kleiber, P. 1999. Estimates of marine mammal takes in the Hawaiian longline fishery. (Unpublished). Southwest
Fisheries Science Center, NMFS, 2570 Dole St, Honolulu, HI, 96822-2396.

Kobayashi, D. R. and K. E. Kawamoto. 1995. Evaluation of shark, dolphin, and monk seal interactions with
Northwestern Hawaiian Island bottomfishing activity: a comparison of two time periods and an estimate of
economic impacts. Fisheries Research 23: 11-22.

Miyazaki, N. and W. F. Perrin. 1994. Rough-toothed dolphin Steno bredanensis (Lesson, 1828). In: S. H. Ridgway
and R. Harrison (eds.), Handbook of Marine Mammals, VVol.5: The First Book of Dolphins, pp. 1-21.
Academic Press, 416 pp.

Mobley, J.R., Jr, S. S. Spitz, K. A. Forney, R. A. Grotefendt, and P. H. Forestall. 2000. Distribution and abundance
of odontocete speciesin Hawaiian waters: preliminary results of 1993-98 aerial surveys Admin. Rep. LJ-00-
14C. Southwest Fisheries Science Center, National Marine Fisheries Service, P.O. Box 271, La Jolla, CA
92038. 26 pp.

Nitta, E. 1991. The marine mammal stranding network for Hawaii: an overview. In: J.E. Reynolds I11, D.K. Odéll
(eds.), Marine Mammal Strandingsin 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 Hawaii's fisheries and protected species. Mar.
Fish. Rev. 55(2):83-92.

184



Perrin, W.F., G. P. Donovan and J. Barlow. 1994. Gillnets and Cetaceans. Rep. Int. Whal. Commn., Special Issue 15,
629 pp.

Schlais, J.F. 1984. Thieving dolphins: A growing problem in Hawaii's fisheries. Sea Front. 30(5):293-298.

Shallenberger, E.W. 1981. Thestatusof Hawaiian cetaceans. Fina reporttoU.S. MarineMammal Commission. MM C-
77123, 79pp.

Tomich, P. Q. 1986. Mammalsin Hawaii: A Synopsis and Notational Bibliography. Bishop Museum Press, Hawaii,
375 pp.

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

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.

185



Revised 12/15/2000

RISSO'SDOLPHIN (Grampus griseus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso's dolphins are found in tropical to
warm-temperate waters worldwide (Kruse et a.
1999). They appear to be rare in Hawaiian waters
(Figure 1). Of three reported sightings of this N2
species by Shallenberger (1981), only one was
verified. There arefour stranding records from the
mainislands(Nitta1991). Balcomb (1987) referred
to asighting of alarge herd off the Kona Coast in
February 1985. For theMarineMammal Protection | n2¢°.

Act (MMPA) stock assessment reports, Risso's NORTH

dolphins within the Pacific U.S. Exclusive PACIFIC OCEAN

Economic Zone are divided into two discrete, non-

contiguous areas: 1) Hawaiian waters (this report), 11-40:“20

and 2) waters off California, Oregon and N1s° NAUTICAL MILES

Washington. ! o { oo LI o
W160 W158 W156 Wi154

POPULATION SIZE

Population estimates have been made off
Japan (Miyashita 1993) and in the eastern tropical
Pacific (Wade and Gerrodette 1993), but it is not
known whether these animals are part of the same
population that occursaround the Hawaiian | slands.
As part of the Marine Mammal Research Program
of the Acoustic Thermometry of Ocean Climate (ATOC) study, atotal of twelve aerial surveyswere conducted within
about 25 nmi of the main Hawaiian Islandsin 1993, 1995 and 1998 (Mobley et a. 2000). Only onesighting of asingle
Risso’ sdol phinwasmade, and theref ore no meaningful abundance estimate could be cal culated. Based onthelocations
of interactionswith the Hawaiian longlinefishery (Figure 2), itislikely that Risso’ sdolphins primarily occur in pelagic
waters tens to hundreds of miles from the main Hawaiian islands and are only occasionally found nearshore.

Figure 1. Sighting location for the single Risso’ s dol phin seen
during 1993-98 aeria surveys within about 25 nmi of the main
Hawaiian Islands (see Appendix 2 for details on timing and
location of survey effort). Outer line indicates approximate
boundary of survey area.

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 thistime.

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 Risso's dolphins 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 seriousinjury in other fisheriesthroughout U.S. waters. Gillnetsare used in Hawaiian watersand appear to capture
marinemammalswherever they are used, and float linesfrom | obster trapsand longlines can be expected to occasionally
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entangle whales (Perrin et al. 1994).

Interactions with cetaceans have been
reported for all Hawaiian pelagic fisheries (Nitta
and Henderson 1993), and some of these
interactionsinvolved Risso’s dolphins in waters oW GM
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outside the U.S. EEZ. Four Risso’'s dolphins

were observed hooked in the Hawaiian longline T

fishery between 1994 and 1998, with ]

approximately 4.4% of all effort (measured as - N sL

the number of hooks fished) observed. This ] ‘

interaction rate extrapolates to a total 5-year ~~a ' : AN

estimate of 90 (95% Cl = 27-213) Riss0's ] \

dolphins, or an average of 18 per year (Kleiber T L truncatus ~—s ,’

1999). Three of the observed Risso’s dolphins SL S longirostris M-

were reported to have been hooked in the mouth GM G. macrorhynchus

or to have ingested the hook, and they were U Whale, unident,

released with hook and line dill attached.

Following the guidelines of a 1997 Serious

Injury Workshop (Anglissand DeMaster 1998),  Figure 2. Locations of observed cetacean interactions in the
these three animals have been considered Hawaiianlonglinefishery, 1994-98 (modified from Kleiber 1999).
seriously injured (defined under the MMPA as  Dashed line is the U.S. Exclusive Economic Zone (EEZ); GG =
likely to result in mortality). The fourth animal  Risso’s dolphin.

was hooked in an unknown location and swam

normally, but was released with 20m of trailing

line and alight stick. Because a substantial length of line was still attached when the animal was released, this animal
islikely to have sustained seriousinjury. Reportsfor other odontocetesindicate they may al so become hooked in other
parts of their 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
conducted in 1990-1993, indicating that an average of 2.67 dolphin interactions, most likely involving bottlenose and
rough-toothed dolphins, occurred for every 1000 fish brought on board (K obayashi and Kawamoto 1995). Fishermen
claiminteractionswith dolphinswho steal bait and catch areincreasing. Itisnot knownwhether theseinteractionsresult
in serious injury or mortality of dolphins, nor whether Risso’s dolphins are involved.

STATUSOF STOCK

The status of Risso's dolphinsin Hawaiian waters relative to OSP is unknown, and there are insufficient data
to evaluate trends in abundance. No habitat issues are known to be of concern for this species. They are not listed as
“threatened” or “endangered” under the Endangered SpeciesAct (1973), nor as” depleted” under the MM PA. Although
information on Risso's dol phins in Hawaiian waters is limited, this stock would not be considered strategic under the
1994 amendments to the MM PA given the absence of reported fisheries related mortality within the U.S. EEZ and the
species apparent offshoredistribution. The potential effect of injuries sustained by Risso’sdolphinsin the Hawaiian
longlinefishery ininternational watersisnot known. Insufficient informationisavailableto determinewhether thetotal
fishery mortality and serious injury for Risso’s dolphinsis insignificant and approaching zero mortality and serious
injury rate.
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BOTTLENOSE DOLPHIN (Tursiopstruncatus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenose dol phinsarewidely distributed
throughout the world in tropica 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 (Ross and
Cockcroft 1990; Van Waerebeek et al. 1990), and
similar onshore-offshore forms may exist in N20°.

m NORTH
Hawaiian waters.
Although only three strandings have been PACIFIC OCEAN
reported (Nitta 1991), bottlenose dolphins are
common throughout the Hawaiian Islands, from the 11-40:“20
isand of Hawaii to Kure Atoll (Shallenberger N18° NAUTICAL MILES
1981). Recent sighting locations for systematic W1I60° W1I58" W1I56° wW154°

aerial surveys within about 25nmi of the main

Hawaiian Islandsin 1993-98 areshowninFigurel.  rigyre1. Bottlenosedolphin sighting locations during 1993-98
In the Northwestern Hawaiian Islands, they € aerigl surveyswithin about 25 nmi of the main Hawaiian Islands
found primarily inrelatively shallow insnorewalers  (see Appendix 2 for details on timing and location of survey

(Rice1960). Inthemain HawaiianIslands, they are  effort). Outer line indicates approximate boundary of survey
found in both shallow inshore waters and deep greq

channels between islands.

Intheir analysis of sightings of bottlenose
dolphinsin the eastern tropical Pacific (ETP), Scott and Chivers (1990) noted that there was alarge hiatus between the
westernmost sightings and the Hawaiian Ilands. These data suggest that the bottlenose dolphins in Hawaiian waters
belong to a separate stock from thosein the ETP. For the Marine Mammal Protection Act (MMPA) stock assessment
reports, bottlenose dol phinswithinthe Peacific U.S. Exclusive Economic Zonearedivided into three stocks: 1) Hawaiian
stock (this report), 2) California, Oregon and Washington offshore stock, and 3) California coastal stock.

POPULATION SIZE

Population estimates have been made in Japanese waters (Miyashita 1993) and the eastern tropical Pacific
(Wade and Gerrodette 1993), but it is not known whether these animals are part of the same population that occurs
around the Hawaiian Islands. As part of the Marine Mammal Research Program of the Acoustic Thermometry of
Ocean Climate (ATOC) study, atotal of twelveaerial surveyswereconducted within about 25 nmi of themain Hawaiian
Islandsin 1993, 1995 and 1998. An abundance estimate of 743 (CV=0.56) bottlenose dol phinswas recently calculated
from the combined survey data (Mobley et al. 2000). This abundance underestimates the total number of bottlenose
dolphinswithin the U.S. EEZ off Hawaii, because areas around the Northwest Hawaiian Islands (NWHI) and beyond
25 nautical miles from the main islands were not surveyed.

Minimum Population Estimate

Thelog-normal 20th percentile of the combined 1993-98 abundance estimate is 479 bottlenose dolphins. As
with the best abundance estimate above, thisincludes only areaswithin about 25 nmi of the main Hawaiian Idlands and
istherefore an underestimate.

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

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock is cal cul ated as the minimum population size (479)
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 estimated fishery mortality; Wade and Angliss 1997), resulting in a PBR of 4.8
bottlenose dolphins per year.

HUMAN CAUSED MORTALITY AND SERIOUSINJURY
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 Hawaiian fisheries are responsible for
marine mammal mortality and serious injury in
other fisheries throughout U.S. waters. Gillnets o T
are used in Hawaiian waters and appear to | P-q . S

S—o

capture marinemammalswherever they areused, S . SO

and float lines from lobster traps and longlines "\\\ uw T e \\
can be expected to occasionally entangle whales | o
(Perrin et al. 1994). S0 G riseus s

Interactions with cetaceans have been B o e s | UC
reported for all Hawaiian pelagic fisheries, and uc  Cetacean, unident.
many of these interactions involved bottlenose : :
dolphins (Nitta and Henderson 1993). One BOW 170w 160W 150W 140w
bottlenose dolphin was observed hooked in the
Hawaiian longline fishery between 1994 and
1998 in waters outside the U.S. EEZ (Figure 2),
with approximately 4.4% of all effort (measured
as the number of hooks fished) observed. This
interaction rate extrapolates to a total 5-year
estimate of 23 (95% CI = 1-108) bottlenose dolphins, or an average of 4.6 interactions per year (Kleiber 1999). 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 under the
MMPA as likely to result in mortality). Reports for other odontocetes indicate they may aso become hooked in the
mouth or other part of their body, and that they may occasionally become entangled in the fishing line.

Bottlenose dolphins are one of the species commonly reported to take bait and catch from several Hawaiian
sport and commercial fisheries (Nittaand Henderson 1993; Schlais 1984). Observations of bottlenose dol phinstaking
bait or catch have al so been madein the day handlinefishery (palu-ahi) for tuna, the handlinefishery for mackerel scad,
the troll fishery for billfish and tuna, and the inshore set gillnet fishery (Nitta and Henderson 1993). Nitta and
Henderson (1993) indicated that bottlenose dol phinsremove bait and catch from handlines used to catch bottomfish of f
the island of Hawaii and Kaula Island and on several banks of the Northwestern Hawaiian Islands. Fishermen claim
interactions with dolphins who steal bait and catch are increasing. Interaction rates between dolphins and the NWHI
bottomfish fishery have been estimated based on studies conducted in 1990-1993, indicating that an average of 2.67
dolphininteractions, most likely invol ving bottlenose and rough-toothed dol phins, occurred for every 1000 fish brought
on board (Kobayashi and Kawamoto 1995). It is not known whether these interactions result in serious injury or
mortality of dolphins. Beginningintheearly 1970sthe National Marine Fisheries Servicereceived reports of fishermen
shooting at bottlenose dol phinsto deter them from taking fish catches (Nittaand Henderson 1993). Nittaand Henderson
(1993) also reported that one bottlenose dolphin calf was removed from small-mesh set gillnet off Maui in 1991 and
expressed surprisethat bottlenosedol phinsare"rarely reported entangled or raiding set gill netsinHawaii," considering
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Figure 2. Locations of observed cetacean interactions in the
Hawaiian longlinefishery, 1994-98 (modified from Kleiber 1999).
Dashed line is the U.S. Exclusive Economic Zone (EEZ); TT =
bottlenose dolphin.
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that they so often remove fish from fishing lines.

Other Removals

At least 36 bottlenose dolphinswerelive-captured in Hawaiian waters between 1963 and 1981 (Shallenberger
1981). The main capture areawas around Oahu. Onejuvenile bottlenose dolphin was entangled in amooring line and
stranded dead along the coast of Maui in 1998 (H. Bernard, pers. comm.).
STATUSOF STOCK

The status of bottlenose dolphinsin Hawaiian waters relative to OSP is unknown, and there are insufficient
datato 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 (1973), nor as “depleted” under the MMPA.
Although information on bottlenose dol phinsin Hawaiian watersislimited, thisstock would not be considered strategic
under the 1994 amendmentsto the MM PA given the absence of reported fisheriesrelated mortality withintheU.S. EEZ.
However, there is no systematic monitoring of gillnet fisheries that may take this species, and the potentia effects of
interactions with the Hawaiian longline fishery in international waters or the bottomfish fishery in the NWHI are not
known. Insufficient information is available to determine whether the total fishery mortality and serious injury for
bottlenose dolphinsisinsignificant and approaching zero mortality and serious injury rate.
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PANTROPICAL SPOTTED DOLPHIN (Stenella attenuata): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pantropical spotted dolphins are primarily
found in tropical and subtropical waters worldwide
(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°
particularly in channels between islands, over

NORTH

offshorebanks (e.g. Penguin Banks), and off thelee PACIFIC OCEAN

shores of the idands (see Shallenberger 1981).

Recent sighting locationsaround themain Hawaiian 11-40:“20

Islands are shown in Figure 1. Nitta (1991) only N18° NAUTICAL MILES

documented three strandings of this species in W1I60° W1I58" W1I56° wW154°

Hawaii. Morphological differencesanddistribution

patterns have been used to establish that the spotted  Fjgyre 1. Pantropical spotted dolphin sighting locations during
dolphins around Hawaii belong to a Stock that IS 1993.93 aerial surveys within about 25 nmi of the main
distinct from those in the ETP (Perrin 1975; Dizon  yavaiian 19ands (see Appendix 2 for details on timing and

et al. 1994; Perrin et al. 1994b). Their possble |geqtion of survey effort). Outer line indicates approximate
affinities with other stocks el sawhere in the Pacific boundary of survey area.

have not been investigated. For the Marine

Mammal Protection Act (MMPA) stock assessment

reports, thereis 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 estimatesareavailablefor Japanesewaters (Miyashita1993) and the eastern tropical Pacific (Wade
and Gerrodette 1993). As part of the Marine Mammal Research Program of the Acoustic Thermometry of Ocean
Climate (ATOC) study, atotal of twelve aerial surveys were conducted within about 25 nmi of the main Hawaiian
Islandsin 1993, 1995 and 1998. An abundance estimate of 2,928 (CV=0.45) pantropical spotted dol phinswas recently
calculated from the combined survey data (Mobley et al. 2000). This abundance underestimates the total number of
pantropical spotted dolphins within the U.S. EEZ off Hawaii, because areas around the Northwest Hawaiian Islands
(NWHI) and beyond 25 nautical miles from the main islands were not surveyed.

Minimum Population Estimate

The log-normal 20th percentile of the combined 1993-98 abundance estimate is 2,040 pantropical spotted
dolphins. Aswith the best abundance estimate above, thisincludes only areaswithin about 25 nmi of themain 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.
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POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (2,040)
times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in a PBR of 20
pantropical spotted dolphins per year.

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 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
responsiblefor 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. 1994a).

I nteractions with cetaceans have been reported for all Hawaiian pelagic fisheries (Nittaand Henderson 1993),
but no interactions with pantropical spotted dolphins have been documented. None were observed hooked in the
Hawaiian longline fishery between 1994 and 1998, with approximately 4.4% of all effort (measured as the number of
hooksfished) observed (Kleiber 1999). I nteraction rates between dol phins and the NWHI bottomfish fishery have been
estimated based on studies conducted in 1990-1993, indicating that an average of 2.67 dolphininteractions, most likely
involving bottlenose and rough-toothed dolphins, occurred for every 1000 fish brought on board (Kobayashi and
Kawamoto 1995). Fishermen claim interactionswith dolphinswho steal bait and catch areincreasing. Itisnot known
whether theseinteractionsresult in seriousinjury or mortality of dolphins, nor whether pantropical spotted dolphinsare
involved.

Other Removals
At least 52 pantropical spotted dolphinswerelive-captured in Hawaii between 1963 and 1978 (Shallenberger
1981).

STATUSOF STOCK

The status of pantropical spotted dolphins in Hawaiian waters relative to OSP is unknown, and there are
insufficient datato 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 (1973), nor as “depleted” under the
MMPA. There has been no documented human-caused mortality of thisstock, and therefore they are not classified as
a "strategic" stock under the MMPA. Insufficient information is available to determine whether the total fishery
mortality and seriousinjury for pantropical spotted dolphinsisinsignificant and approaching zero mortality and serious
injury rate.
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SPINNER DOLPHIN (Stenella longirostris): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Spinner dolphinsarefound throughout the
world in tropica and warm-temperate waters
(Perrin and Gilpatrick 1994). They are common
and abundant throughout the entire Hawaiian | N22°
archipelago (Shallenberger 1981; Norris and Dohl
1980; Norriset al. 1994). Recent sighting locations
around the main Hawaiian Islands (Mobley et al.
2000) are shown in Figure 1. There is some
suggestion from an intensive study of spinner N20°
dolphins off the Kona Coast of Hawaii that the

waters surrounding this island may have a large, PACIFIC OCEAN

relatively stable "resident” population (Norriset al.

1994). “-:-40 o
Hawaiian spinner dolphins belong to a Ni18° NAUTICAL MILES

stock that is separate from those involved in the LI ! oo !0 0
tuna purse-seine fishery in the eastern tropical Wi60 WIS8 Wis6 Wis4
Pecific (Perrin 1975; Dizon et a. 1994). The Figure 1. Spinner dolphin sighting locations during 1993-98
Hawaiian form is referable to the subspecies S aerial surveyswithin about 25 nmi of themain Hawaiian |lands
longirostrislongirostris, whichoccurspantropically  (see Appendix 2 for details on timing and location of survey

(Perrin 1990). For the Marine Mammal Protection  effort). Outer line indicates approximate boundary of survey
Act (MMPA) stock assessment reports, thereisa grea,

single Pacific management stock including only

animalsfound 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.

POPULATION SIZE

Although spinner dolphins are clearly among the most abundant cetaceans in 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 this areain 1979-1980. Ostman (1994)
photoidentified 677 individual spinner dolphins in the same area from 1989 to 1992. Using the same estimation
proceduresasNorriset al. (1994), Ostman (1994) estimated apopul ation size of 2,334 for hisstudy areaaong the Kona
coast of Hawaii. As part of the Marine Mammal Research Program of the Acoustic Thermometry of Ocean Climate
(ATOC) study, atotal of twelve aeria surveys were conducted within about 25 nmi of the main Hawaiian Islands in
1993, 1995 and 1998. An abundance estimate of 3,184 (CV=0.37) spinner dolphinswas recently calculated from the
combined survey data(Mobley et al. 2000). Thisabundance underestimatesthetotal number of spinner dolphinswithin
theU.S. EEZ off Hawali, because areas around the Northwest Hawaiian Islands (NWHI) and beyond 25 nautical miles
from the main islands were not surveyed.

Minimum Population Estimate

The log-normal 20th percentile of the combined 1993-98 abundance estimate is 2,355 spinner dolphins. As
with the best abundance estimate above, thisincludes only areaswithin about 25 nmi of the main Hawaiian Idlands and
istherefore 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.

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (2,355)
times one half the default maximum net growth rate for cetaceans (¥2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with no estimated fishery mortality; Wade and Angliss 1997), resulting in a PBR of 24
spinner dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
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 types used in Hawaiian fisheries are responsible for
marine mammal mortality and serious injury in other fisheriesthroughout 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 al. 1994).

Interactions with cetaceans have been

reported for all Hawaiian pelagic fisheries, and -
there are records of spinner dolphins taken in g
inshore monofilament gillnets and net fragments . uw GM
in Hawaiian waters (Nittaand Henderson 1993). ]
One spinner dol phin was observed hooked in the e
Hawaiian longline fishery between 1994 and =y N_ oo €' Goog
1998 in waters outside the U.S. EEZ, with | il oL
approximately 4.4% of all effort (measured asthe z 1™~ ' S
number of hooks fished) observed. This ° \~-\_ ' . =
interaction rate extrapolates to a total 5-year z | N pC ™ \\
estimate of 23 (95% CI = 1-108) spinner | [ [7 T wunce ~ey P
dolphins, or an average of 4.6 interactions per - SL s longirostris. M
year (Kleiber 1999). Thesingleobserved spinner A GM G. macrorhynchus | YC
dolphin was reported to have been hooked in the | ow e, unident
fluke. Following the guidelines of a 1997 S
80 W 170 W 160 W 150 W 140

Serious|njury Workshop (Anglissand DeM aster

1998), this anima would not be consdered Figure 2. Locations of observed cetacean interactions in the
seriously injured (defined under the MMPA as  Hawaiian longlinefishery, 1994-98 (modified from Kleiber 1999).

likely to result in mortality). Reports for other  Dashed line is the U.S. Exclusive Economic Zone (EEZ); SL =
odontocetes indicate they may also become  spinner dolphin.

hooked in the mouth or ingest the hook, and they

may occasional ly becomeentangledinthefishing

line. Interaction rates between dolphins and the NWHI bottomfish fishery have been estimated based on studies
conducted in 1990-1993, indicating that an average of 2.67 dolphin interactions, most likely involving bottlenose and
rough-toothed dolphins, occurred for every 1000 fish brought on board (K obayashi and Kawamoto 1995). Fishermen
claiminteractionswith dolphinswho steal bait and catch areincreasing. Itisnot known whether theseinteractionsresult
in serious injury or mortality of dolphins, nor whether spinner dolphins are involved.

Other Removals
At least 85 spinner dolphinswere live-captured in Hawaiian waters from 1962 to 1981 (Shallenberger 1981).
The main capture area was around Oahu.

STATUSOF STOCK

The status of spinner dolphinsin Hawaiian waters relative to OSP is unknown, and there are insufficient data
to evaluate trends in abundance. A habitat issue of increasing concern is the potential effect of swim-with-dolphin
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programs and other tourism activities on spinner dolphins around the main Hawaiian Islands. Spinner dolphinsare not
listed as“threatened” or “endangered” under the Endangered Species Act (1973), nor as* depleted” under the MMPA.
TheHawaiian stock is not considered a strategic stock under the 1994 amendments to the MMPA, because there are
no estimates of mortality withinthe U.S. EEZ. However, thereisno systematic monitoring of gillnet fisheriesthat may
take this species, and the potential effect of interactions with the Hawaiian longline fishery in international watersis
not known. Insufficient information isavailableto determine whether the total fishery mortality and seriousinjury for
spinner dolphinsisinsignificant and approaching zero mortality and 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-temperatewatersthroughout theworld (Perrin
et al. 1994). There is an incongruity between the
frequency of strandings and the infrequency of N2
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 Niihau and one west N20°
of Oahu. A single sighting was made during recent

NORTH

systematic surveyswithin about 25 nmi of the main PACIFIC OCEAN
Hawaiian Islands (Figure 1). The Sea Life Park
collecting crew never encountered striped dolphins 11-40:“20

from the early 1960s through the late 1970s, during N18° NAUTICAL MILES
their live-capture operations (Shallenberger 1981). L | oo LI o

Striped dolphins have been intensively Wi60 Wis8 Wis6 Wis4
exploited in the western North Pacific, where three
migratory stocks are provisionaly recognized
(Kishiro and Kasuya 1993). In the eastern Pacific
all striped dolphins are provisionally considered to
belongto asingle stock (Dizon et al. 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) watersaround Hawaii (thisreport). Striped dolphinsinvolvedin easterntropical Pecific
tuna purse-seine fisheries are managed separately under the MMPA.

Figure 1. Location of the single sighting of striped dolphins
during 1993-98 aerial surveys within about 25 nmi of the main
Hawaiian Islands (see Appendix 2 for details on timing and
location of survey effort). Outer line indicates approximate
boundary of survey area.

POPULATION SIZE

Population estimatesareavailablefor Japanesewaters (Miyashita1993) and the eastern tropical Pacific (Wade
and Gerrodette 1993), but it is not known whether any of these animals are part of the same population that occurs
around theHawaiian Idlands. Aspart of the Marine Mammal Research Program of the Acoustic Thermometry of Ocean
Climate (ATOC) study, atotal of twelve aerial surveys were conducted within about 25 nmi of the main Hawaiian
Islandsin 1993, 1995 and 1998. An abundance estimate of 114 (CV=1.19) striped dol phins was recently calculated
from the combined survey data (Maobley et al. 2000). This abundance underestimates the total number of striped
dolphinswithin the U.S. EEZ off Hawaii, because areas around the Northwest Hawaiian Islands (NWHI) and beyond
25 nautical miles from the main islands were not surveyed.

Minimum Population Estimate

No data are available for a minimum population estimate. The log-normal 20th percentile of the combined
1993-98 abundance estimateis 52 striped dol phins. Aswith the best abundance estimate above, thisincludesonly 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.
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POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is cal culated as the minimum popul ation size (52)
times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in aPBR of 0.5 striped
dolphins per year.

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 striped dolphinsin 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 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).

I nteractions with cetaceans have been reported for all Hawaiian pelagic fisheries (Nittaand Henderson 1993),
but no interactionswith striped dol phins have been documented. Nonewere observed hooked inthe Hawaiian longline
fishery between 1994 and 1998, with approximately 4.4% of al effort (measured as the number of hooks fished)
observed (Kleiber 1999). Interaction rates between dolphins and the NWHI bottomfish fishery have been estimated
based on studies conducted in 1990-1993, indicating that an average of 2.67 dolphininteractions, most likely involving
bottlenose 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 isnot known whether
these interactions result in serious injury or mortality of dolphins, nor whether striped dolphins are involved.

STATUSOF STOCK

The status of striped dolphinsin Hawaiian watersrelative 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 (1973), nor as“ depleted” under the MMPA. Although
information on striped dolphinsin Hawaiian watersis limited, this stock would not be considered strategic under the
1994 amendments to the MM PA given the absence of reported fisheries related mortality. Insufficient informationis
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 N2
equatorial waters (Perryman et a. 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. Large herdsare seenregularly in Hawaiian N20%d

waters, especially off the Waianae coast of Oahu, NORTH

the north Kohala coast of Hawaii, and the leeward PACIFIC OCEAN

coast of Lanai (Shalenberger 1981). Recent

sightinglocationsaroundthemainHawaiian | slands 11-40:“20

(Mobley et a. 2000) are shown in Figure 1. Little N18° m:nmms , ,

is known about this species elsewhere in its range, wi60° Wis8° Wi56° Wi54°

and most knowledge about its biology comes from
mass strandings (Perryman et al. 1994). Ten
strandings are known from Hawaii (Nishiwaki and
Norris 1966; Shallenberger 1981; Nitta1991). 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.

Figurel. Melon-headed whale sighting locations during 1993-
98 aeria surveys within about 25 nmi of the main Hawaiian
Islands (see Appendix 2 for details on timing and location of
survey effort). Outer line indicates approximate boundary of
survey area.

POPULATION SIZE

An estimate of melon-headed whalesis availablefor the eastern tropical Pacific (Wade and Gerrodette 1993),
but it is not known whether any of these animals are part of the same population that occurs around the Hawaiian
Islands. As part of the Marine Mammal Research Program of the Acoustic Thermometry of Ocean Climate (ATOC)
study, atotal of twelve aerial surveyswere conducted within about 25 nmi of the main Hawaiian Islandsin 1993, 1995
and 1998. An abundance estimate of 154 (CV=0.88) melon-headed whaleswas recently cal culated from the combined
survey data(Mobley et al. 2000). Thisabundance underestimates the total number of mel on-headed whales within the
U.S. EEZ off Hawaii, because areasaround the Northwest Hawaiian I slands (NWHI) and beyond 25 nautical milesfrom
the main islands were not surveyed.

Minimum Population Estimate

Thelog-normal 20th percentile of the combined 1993-98 abundance estimate is 81 melon-headed whales. As
with the best abundance estimate above, thisincludes only areaswithin about 25 nmi of the main Hawaiian Ilands and
istherefore an underestimate.

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.
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POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is cal culated as the minimum popul ation size (81)
times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in aPBR of 0.8 melon-
headed whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

Meéelon-headed whales are not known to be taken 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 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 al. 1994).

I nteractions with cetaceans have been reported for all Hawaiian pelagic fisheries (Nittaand Henderson 1993),
but no interactions with melon-headed whales have been documented. None were observed hooked in the Hawaiian
longline fishery between 1994 and 1998, with approximately 4.4% of al effort (measured as the number of hooks
fished) observed (Kleiber 1999). Interaction rates between dolphins and the NWHI bottomfish fishery have been
estimated based on studies conducted in 1990-1993, indicating that an average of 2.67 dolphininteractions, most likely
involving bottlenose and rough-toothed dolphins, occurred for every 1000 fish brought on board (Kobayashi and
Kawamoto 1995). Fishermen claim interactionswith dolphinswho steal bait and catch areincreasing. Itisnot known
whether these interactions result in serious injury or mortality of dolphins, nor whether melon-headed whales are
involved.

Historical Mortality
Peal e (1848) reported that 60 whal es of thisspeciesweredriven ashoreby nativesin Hilo Bay, Hawaii in 1841.
Atleast three mel on-headed whaleswerelive-captured for public display between 1966 and 1978 (Shallenberger 1981).

STATUSOF STOCK

The status of melon-headed whalesin Hawaiian watersrel ative to OSP is unknown, and there are insufficient
datato 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 (1973), nor as “depleted” under the MMPA.
Although information on melon-headed whales in Hawaiian waters is limited, this stock would not be considered
strategic under the 1994 amendments to the MMPA given the absence of reported fisheries related mortality.
Insufficient informationisavailableto determinewhether thetotal fishery mortality and seriousinjury for melon-headed
whalesisinsignificant and approaching zero mortality and serious injury rate.
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Revised 12/15/2000

PYGMY KILLER WHALE (Feresa attenuata): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pygmy killer whalesarefoundintropical and subtropical watersthroughout theworld (Rossand L eatherwood
1994). They are poorly known in most parts of their range. Small nhumbers have been taken directly and incidentally
in both the western and eastern Pecific. Most knowledge of this speciesis from stranded or live-captured specimens.
Pryor et al. (1965) stated that pygmy killer whales have been observed several times off the lee shore of Oahu, and that
"they seem to 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 be found elsewherein Hawaii, aswell. No pygmy
killer whales were seen during 1993-98 agerial surveys within about 25 nmi of the main Hawaiian Islands (Mobley et
al. 2000; see Appendix 2 for detail ed 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
MarineMammal Protection Act (MM PA) stock assessment reports, thereisasingl e 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 dataare available to estimate popul ation sizein any other area of the North Pacific. Aspart of theMarine
Mamma Research Program of the Acoustic Thermometry of Ocean Climate (ATOC) study, atotal of twelve aerial
surveyswere conducted within about 25 nmi of themain Hawaiian Islandsin 1993, 1995 and 1998 (M obl ey et a. 2000).
No sightings of pygmy killer whales were made, and therefore no abundance estimate for nearshore Hawaiian waters
ispresently available. 1tislikely that pygmy killer whales occur primarily in pelagic waters greater 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 thistime.

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 fisheries are responsible for marine mammal mortality
and seriousinjury in other fisheriesthroughout U.S. waters. Gillnetsare used in Hawaiian watersand appear to capture
marinemammalswherever they are used, and float linesfrom | obster trapsand longlines can be expected to occasionally
entangle whales (Perrin et al. 1994).

Interactionswith cetaceans have been reported for all Hawaiian pelagic fisheries (Nittaand Henderson 1993),
but no interactions with pygmy killer whales have been documented. None were observed hooked in the Hawaiian
longline fishery between 1994 and 1998, with approximately 4.4% of al effort (measured as the number of hooks
fished) observed (Kleiber 1999). Interaction rates between dolphins and the NWHI bottomfish fishery have been
estimated based on studies conducted in 1990-1993, indicating that an average of 2.67 dolphininteractions, most likely
involving bottlenose and rough-toothed dolphins, occurred for every 1000 fish brought on board (Kobayashi and
Kawamoto 1995). Fishermen claim interactions with dolphinswho steal bait and catch areincreasing. It isnot known
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whether these interactions result in serious injury or mortality of dolphins, nor whether pygmy killer whales are
involved.

Other Removals
Three specimenswere live-captured by SeaLife Park between 1963 and 1971 (Pryor et al. 1965; Pryor 1975;
Shallenberger 1981).

STATUSOF STOCK

The status of pygmy killer whalesin Hawaiian waters relative to OSP is unknown, and there are insufficient
datato evaluate trends in abundance. No habitat i ssues are known to be of concern for this species. Thisspeciesisnot
listed as“threatened” or “endangered” under the Endangered Species Act (1973), nor as“ depleted” under the MMPA.
Althoughinformation on pygmy killer whalesin Hawaiian watersislimited, thisstock would not be considered strategic
under the 1994 amendments to the MMPA given the absence of reported fisheries related mortality. Insufficient
information is available to determine whether the total fishery mortality and serious injury for pygmy killer whalesis
insignificant and approaching zero mortality and serious injury rate.
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Revised 10/31/2002

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 a. 1994). In the North Pacific, this
speciesiswell known from southern Japan, Hawaii, | N22%J
andthe easterntropical Pacific. It occursaround al
the main Hawaiian Islands, but its presence around
the Northwestern Hawaiian I slandshas not yet been
established (Nitta and Henderson 1993). Recent
sighting locations around the main Hawaiian N20°.

Islands (Mobley et al. 2000) are shown in Figure 1. NORTH

There are only 4 stranding records from Hawaiian PACIFIC OCEAN

waters (Nitta 1991). Large numbers of false killer

whales have been taken in direct fisheries in |
P4 % m

southern Japan, and small numbershave been taken Ni§° NAUTICAL MILES

incidental to fishing operations in the eastern
tropical Pacific. Most knowledge about thisspecies
comes from outside Hawaiian waters (Stacey et al.
1994). For the Marine Mammal Protection Act
(MMPA) stock assessment reports, thereisasingle
Pacific management stock including only animals
found withinthe U.S. Exclusive Economic Zone of
the Hawaiian Islands.

Wi6o' Wis§' Wis6* Wiss'

Figurel. Fasekiller whale sighting locations during 1993-98
aerial surveyswithin about 25 nmi of themain Hawaiian |lands
(see Appendix 2 for details on timing and location of survey
effort). Outer line indicates approximate boundary of survey
area.

POPULATION SIZE

Population estimates for this species have been made from shipboard surveysin Japan (Miyashita 1993) and
the eastern tropical Pacific (Wade and Gerrodette 1993), but it is not known whether these animals are part of the same
population that occurs around the Hawaiian Islands. Aspart of the Marine Mammal Research Program of the Acoustic
Thermometry of Ocean Climate (ATOC) study, atotal of twelve aerial surveyswere conducted within about 25 nmi of
themain Hawaiian Islandsin 1993, 1995 and 1998. An abundance estimate of 121 (CV=0.47) fasekiller whaleswas
recently calculated from the combined survey data (Mobley et al. 2000). This abundance underestimates the total
number of false killer whales within the U.S. EEZ off Hawaii, because areas around the Northwest Hawaiian Islands
(NWHI) and beyond 25 nautical miles from the main islands were not surveyed and estimates are uncorrected for the
proportion of diving animalsmissed fromthe survey aircraft. A line-transect vessel survey of the Hawaiian archipelago
EEZ is planned for summer/autumn 2002 which will provide a more comprehensive estimate of abundance for this
stock.

Minimum Population Estimate

Thelog-normal 20th percentile of the combined 1993-98 abundance estimateis83 falsekiller whales. Aswith
the best abundance estimate above, this includes only areas within about 25 nmi of the main Hawaiian Ilandsand 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.
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POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is cal culated as the minimum popul ation size (83)
times one half the default maximum net growth rate for cetaceans (Y2 of 4%) timesarecovery factor of 0.5 (for aspecies
of unknown status; Wade and Angliss 1997), resulting in a PBR of 0.8 false killer whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

Although little is known about incidental mortality of false killer whales in Hawaiian waters (Nitta and
Henderson 1993), mortality of other cetacean
species has been observed in Hawaiian fisheries,
and the gear types used in these fisheries are 30
responsible for marine mammal mortality and
serious injury in other fisheries throughout U.S.
waters. Gillnetsare used in Hawaiian waters and 25
appear to capture marine mammalswherever they
are used, and float lines from lobster traps and
longlines can be expected to occasionally
entangle whales (Perrin et al. 1994).

Interactions with cetaceans have been
reported for all Hawaiian pelagic fisheries, and
fase killer whales have been identified in
fishermen's logs as taking catches from pelagic
longlines(Nittaand Henderson 1993). They have 10+
also been observed feeding on mahi mahi,
Coryphaena hippurus, and yellowfin tuna,

n
(?

North Latitude

.
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Thunnusalbacares, and frequently steal largefish 51 )

(up to 70 pounds) (Shallenberger 1981) from the -180 175 170 165 -160 155 -150)
trolling lines of both commercial and recreational West Longitude

fishermen (S. Kaiser, pers. comm.). Figure2. Locations of observed false killer whaleinteractionsin

Five false killer whales were observed  the Hawaiian longline fishery, 1997-2001. The solid line

hooked in the Hawaiian longlinefishery between g rrounding the Hawaiian 1slands represents the U.S. Exclusive
1997 and 2001 (1 eachin 1997 and 1998 and 3in  Economic Zone (EEZ).

2001) (Figure 2). All three of the 2001

interactions occurred outside the U.S. EEZ.

Three of the observed false killer whales were reported to have been hooked in the mouth or to have ingested the hook,
and two werereleased with trailing gear. Reportsfor other odontocetesindicate they may a so become hooked in other
parts of their body, and that they may occasionally become entangled in the fishing line. Following the guidelines of
a 1997 Serious Injury Workshop (Angliss and DeMaster 1998), the three observed false killer whales have been
considered seriously injured (defined under the MM PA aslikely toresult in mortality). During themost recent fiveyear
period for which complete annual longline data are available (1996-2000), there were two observed false killer whale
interactions within the U.S. EEZ. With approximately 5.7% annual observer coverage over these five years (2000
observer coverage exceeded 10%, al other years were approximately 4%), this interaction rate extrapolates to a total
5-year estimate of 35 (95% Cl = 5-112) false killer whales, or an average of 7 interactions per year. The Hawaiian
longlinefishery currently operatesunder new restrictionswhich prohibit swordfish stylefishing methods (deepest hooks
fished at depths < 100 m, use of lightsticks, setting at night) in an effort to reduce seaturtle mortality (NMFS Western
Pacific Pelagic Fisheries Biological Opinion 2001). Other seaturtle bycatch reduction methods implemented include
timeand areaclosuresfor tunastylefishing methods, limited access permit restrictions, gear modification research, and
skipper workshopsaimed at reducing seaturtleinteractions. Changesin thisfishery have not been in placelong enough
to assess their influence on the rate of cetacean interactions. From 1996-2000, the number of Hawaii-based vesselsin
the fishery has ranged from 104-125. The number of hooks set in the fishery has steadily increased from 1996-2000,
with 14.4, 15.5, 17.3, 19.1, and 20.2 million hooks set, respectively. The corresponding number of setsfor this period
were 11,638, 11,846, 12,506, 12,776, and 12,930, respectively. A majority of the effort in this fishery occurs outside
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theU.S. EEZ. Anadditional 40-50 longline vessels participatein afishery west of Californiaoutsidethe U.S. EEZ and
land their catch in California ports. It isunknown if this smaller fishery interacts with false killer whales.

Interaction rates between dolphins and the NWHI bottomfish fishery have been estimated based on studies
conducted in 1990-1993, indicating that an average of 2.67 dolphin interactions, most likely involving bottlenose and
rough-toothed dol phins, occurred for every 1000 fish brought on board (K obayashi and Kawamoto 1995). Fishermen
claiminteractionswith dolphinswho steal bait and catch areincreasing. Itisnot knownwhether theseinteractionsresult
in serious injury or mortality of dolphins, nor whether false killer whales are involved.

Other 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.).

STATUSOF STOCK

Thestatusof falsekiller whalesin Hawaiian watersrelativeto OSPis unknown, and there areinsufficient 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 (1973), nor as* depleted” under the MMPA. Because
therateof seriousinjury tofalsekiller whales withinthe U.S. EEZ inthe Hawaiian longlinefishery (7 animal s per year)
exceedsthe PBR (0.8), thisstock is considered a strategic stock under the 1994 amendmentsto the MMPA. Thetotal
fishery mortality and seriousinjury cannot be considered to be insignificant and approaching zero, because it exceeds
the PBR. However, the available abundance estimate, on which PBR is based, applies only to aportion of this species
rangein Hawaiian waters, and additional studies of abundance, distribution, and fishery-related mortality and injury of
false killer whales in Hawaiian waters will be required to re-evaluate this species’ statusin the future. A line-transect
vessel survey of the Hawaiian archipelago EEZ is planned for summer/autumn 2002 which will provide a more
comprehensive estimate of abundance for this stock.
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KILLER WHALE (Orcinusorca): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whales have been observed in all oceans and seas of the world (L eatherwood and Dahlheim 1978).
Although reported from tropical and offshore waters (Heyning and Dahlheim 1988), killer whales prefer the colder
waters of both hemispheres, with greatest abundances found within 800 km of major continents (Mitchell 1975). They
arerarein Hawaiian waters. Nokiller whaleswere seen during 1993-98 aerial surveyswithin about 25 nmi of themain
Hawaiian Islands (Mobley et a. 2000; see Appendix 2 for detailed information on timing and location of effort),
suggesting that they are uncommon in these nearshore regions. One stranding from the island of Hawaii was reported
in 1950 (Richards 1952). Two sightings have 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",
"transient”, and “ offshore” stocks have been described for coastal watersof Alaska, British Columbia, and Washington
to Cdifornia (Bigg 1982; Leatherwood et a. 1990, Bigg et a. 1990, Ford et a. 1994), little is known about stock
structure of killer whales in the North Pacific. For the Marine Mammal Protection Act (MMPA) stock assessment
reports, five killer whale 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 the inland waters of Washington State and southern British Columbia, 3) the Eastern North Pacific
Transient stock - occurring from Alaskathrough California, 4) the Eastern North Pacific Off shore stock - occurring from
Southeast Alaska through California, and 5) the Hawaiian stock (this report). The Stock Assessment Reports for the
AlaskaRegion containsthe assessment of the Eastern North Pacific Northern Resident stock; all other killer whale stock
assessments are included in this report.

POPULATION SIZE

Population sizes for 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 Marine Mammal Research Program of the Acoustic Thermometry of
Ocean Climate (ATOC) study, atotal of twelveaerial surveyswereconducted within about 25 nmi of themain Hawaiian
Islands in 1993, 1995 and 1998 (Mobley et al. 2000). No sightings of killer whales were made, and therefore no
abundance estimate for Hawaiian watersis presently available.

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.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

No estimate of annual human-caused mortality and serious injury is available for killer whalesin 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 seriousinjury 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 linesfrom lobster traps and longlines can be expected to occasionally entanglewhales
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(Perrin et a. 1994).

Interactionswith cetaceans have been reported for all Hawaiian pel agic fisheries (Nittaand Henderson 1993),
but killer whaleinteractions appear to berare. In 1990, a solitary killer whale was reported to have removed the catch
from alonglinein Hawaii (Dollar 1991). None were observed hooked in the Hawaiian longline fishery between 1994
and 1998, with approximately 4.4% of all effort (measured as the number of hooks fished) observed (Kleiber 1999).
Interaction rates between dol phins and the NWHI bottomfish fishery have been estimated based on studies conducted
in 1990-1993, indi cating that an average of 2.67 dol phininteractions, most likely involving bottlenoseand 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 areincreasing. It is not known whether these interactions result in
serious injury or mortality of dolphins, nor whether killer whales are involved.

STATUSOF STOCK

The status of killer whalesin Hawaiian waters relative to OSP is unknown, and there are insufficient datato
evaluate trends in abundance. No habitat issues are known to be of concern for this species. This speciesisnot listed
as “threatened” or “endangered” under the Endangered Species Act (1973), nor as “depleted” under the MMPA.
Although information on killer whalesin Hawaiian watersislimited, thisstock would not be considered strategic under
the 1994 amendments to the MMPA given the insignificance of reported fisheries related mortality. Insufficient
information is available to determine whether the total fishery mortality and serious injury for killer whales is
insignificant and approaching zero mortality and serious 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
mainHawaiian |dlandsand are probably al so present N22°.
around the Northwestern Hawaiian Islands
(Shallenberger 1981). Recent sighting locations
around the main Hawaiian Islands (Maobley et al.
2000) are shown in Figure 1. Severa mass
strandings have been reported from the main islands N20°-
(Tomich 1986; Nlt_ta19_9_1). In Japanese_waters, t_Wo PACIFIC OCEAN
stocks have been identified based on pigmentation
patterns and differencesin the shape of the heads of

adult males (Kasuyaet al. 1988). The pilot whales P& B m
in Hawaiian waters are similar to the Japanese N18° ““:““Lms ' '
"southern form." Stock structure of short-finned W160° WI158° Wi156° W154°

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 Hawaijan Islands (see Appendix 2 for details on timing and

fidelity aroundthemainisland of Hawaii (Shaneand  |ocation of survey effort). Outer line indicates approximate
McSweeney 1990). For the Marine Mammal  poundary 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

Estimatesof short-finned pil ot whal e popul ationshave been made of f Japan (Miyashita1993) and inthe eastern
tropical Pacific (Wade and Gerrodette 1993), but it is not known whether any of these animals are part of the same
population that occurs around the Hawaiian Islands. Aspart of the Marine Mammal Research Program of the Acoustic
Thermometry of Ocean Climate (ATOC) study, atotal of twelve aerial surveyswere conducted within about 25 nmi of
the main Hawaiian Islands in 1993, 1995 and 1998. An abundance estimate of 1,708 (CV=0.32) short-finned pilot
whales was recently calculated from the combined survey data (Mobley et al. 2000). This abundance underestimates
the total number of short-finned pilot whales within the U.S. EEZ off Hawaii, because areas around the Northwest
Hawaiian Islands (NWHI) and beyond 25 nautical miles from the main islands were not surveyed.

Minimum Population Estimate

Thelog-normal 20th percentileof thecombined 1993-98 abundance estimateis 1,313 short-finned pilot whal es.
Aswith the best abundance estimate above, thisincludes 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.
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POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (1,313)
times one half the default maximum net growth rate for cetaceans (2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with a known fishery mortality within the U.S. EEZ off Hawaii; Wade and Angliss 1997),
resulting in aPBR of 13 short-finned pilot whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fishery Information

Mortality of cetaceans has been observed in Hawaiian fisheries, and the gear types used in these fisheries are
responsiblefor 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).

One short-finned pilot whae was
observed killed outside the U.S. EEZ in the
Hawaiianlonglinefishery between 1994 and 1998
(Figure 2), with approximately 4.4% of all effort
(measured as the number of hooks fished)
observed. This mortality rate extrapolates to a
total 5-year estimate of 23 (95% ClI = 1-108)
short-finned pilot whales, or an average of 4.6
animals killed per year (Kleiber 1999). The
single observed short-finned pilot whale was
reported to have been entangled in the fishing
line. Reports for other odontocetes indicate
animals may also ingest the hook or become
hooked in the mouth or other part of their body.

Interactions with cetaceans have been
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reported for all Hawaiian pelagic fisheries (Nitta
and Henderson 1993), but no other interactions
with short-finned pilot whales have been
documented. Interaction rates between dolphins
and the NWHI bottomfish fishery have been
estimated based on studies conducted in 1990-
1993, indicating that an average of 2.67 dolphin
interactions, most likely involving bottlenose and rough-toothed dol phins, occurred for every 1000fish brought onboard
(Kobayashi and Kawamoto 1995). Fishermen claim interactionswith dolphinswho steal bait and catch areincreasing.
Itisnot knownwhether theseinteractionsresultin seriousinjury or mortality of dol phins, nor whether short-finned pilot
whales are involved.

Figure 2. Locations of observed cetacean interactions in the
Hawaiian longlinefishery, 1994-98 (modified from Kleiber 1999).
Dashed line is the U.S. Exclusive Economic Zone (EEZ); GM =
short-finned pilot whale.

Other Removals
Since 1963, at least 20 short-finned pilot whales have been live-captured from Hawaiian waters by Sea Life
Park/Oceanic Foundation (Shallenberger 1981).

STATUSOF STOCK

The status of short-finned pilot whales in Hawaiian waters relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. 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 (1973), nor as “depleted” under the
MMPA. Although information on short-finned pilot whales in Hawaiian waters is limited, this stock would not be
considered strategic under the 1994 amendmentsto the MM PA given the absence of reported fisheriesrelated mortality
withintheU.S. EEZ. However, the potential effect of mortality inthe Hawaiian longlinefishery in international waters
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is not known. Insufficient information is available to determine whether the total fishery mortality and serious injury
for short-finned pilot whalesisinsignificant and approaching zero mortality and serious injury rate.
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BLAINVILLE'SBEAKED WHALE (Mesoplodon densirostris):
Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Blainville's beaked whale has a
cosmopolitan distribution in tropical and temperate
waters, apparently the most extensive known
distribution of any Mesoplodon species (Mead N2
1989). Two strandingswerereported in 1961 from
Midway Idand (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 N20%d

Blainville's beaked whales were present off the NORTH

Waianae Coast of Oahu for prolonged periods PACIFIC OCEAN

annually. Balcomb (1987) speculated that this

speciesis"more common in Hawaii than anywhere 11-40:“20

elseintheworld." Recent sighting locations around N18° NAUTICAL MILES

the main Hawaiian Islands (Mobley et al. 2000) are W1I60° W1I58" W1I56° Wi5¢°

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
assessment reports, three Mesoplodon stocks are defined: 1) M. densirostris in Hawaiian waters (this report), 2) M.
stejnegeri in Alaskan waters, and 3) al Mesoplodon species off California, Oregon and Washington.

Figure 1. Blainville's beaked whale (1) and unidentified
Mesopl odon (+) sightinglocationsduring 1993-98 aerial surveys
within about 25 nmi of the main Hawaiian Islands (see
Appendix 2 for details on timing and location of survey effort).
Outer line indicates approximate boundary of survey area.

POPULATION SIZE

As part of the Marine Mammal Research Program of the Acoustic Thermometry of Ocean Climate (ATOC)
study, atotal of twelve aerial surveyswere conducted within about 25 nmi of the main Hawaiian Islandsin 1993, 1995
and 1998. Seven sightings of Blainville's beaked whales were made. An abundance estimate of 68 (CV=0.60)
Blainville's beaked whales was recently calculated from the combined survey data (Mobley et a. 2000). This
abundance underestimatesthetotal number of Blainville’ sbeaked whaleswithintheU.S. EEZ off Hawaii, becauseareas
around the Northwest Hawaiian Islands (NWHI) and beyond 25 nautical milesfrom the mainislandswere not surveyed.
Furthermore, this speciesis known to spend alarge proportion of time diving, causing additional downward biasin the
abundance estimate.

Minimum Population Estimate

Thelog-normal 20th percentile of the combined 1993-98 abundance estimateis43 Blainville’ sheaked whal es.
Aswith the best abundance estimate above, thisincludes only areas within about 25 nmi of the main Hawaiian Islands
and does not include alarge proportion of 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.
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POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is cal culated as the minimum popul ation size (43)
times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times a recovery factor of 0.50 (for a
species of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in a PBR of 0.4
Blainville's beaked whales per year.

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 Blainville'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
responsiblefor 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 a. 1994).

Interactions with dol phins are reported
for al pelagic fisheries, and humpback whales
have been entangled in longlines off the
Hawaiian Islands (Nitta and Henderson 1993), oW oM
but no takes of Blainville's beaked whales have |
been documented. However, three unidentified [~~~ o ¥ ce o6
whales and one unidentified cetacean were I
observed hookedintheHawaiianlonglinefishery q : e - SL
between 1994 and 1998 (Figure 2), with =~ N ‘ TN
approximately 4.4% of all effort (measured asthe S~ . ‘\\
number of hooks fished) observed. Observer ~ 20 pC ™ \

- N » 1
descriptions and photographs of these 66 G prinous® RN y
interactions indicate that at least two of the SL S longirostris S
unidentified whales may have been beaked GM . macrorhynchus
whales, including onewithinthe U.S. EEZ. The UW  Whale, unident.
total interaction rate based on these two possible
beaked whales extrapolates to a 5-year estimate
of 45 (95% CI = 7-108), or an average of 9 Figure 2. Locations of observed cetacean interactions in the
interactions per year (Kleiber 1999). Oneof the Hawaiianlonglinefishery, 1994-98 (modified from Kleiber 1999).
two possible beaked whales was hooked in the  Dashed line is the U.S. Exclusive Economic Zone (EEZ); UW =
fluke, and following the guidelines of a 1997 unidentified whale; UC = unidentified cetacean. The two
SeriousInjury Workshop (Anglissand DeMaster  westernmost unidentified whales may have been Blainville's
1998), this would not be considered a serious  beaked whales.
injury (defined under the MMPA as likely to
result in mortality). The other interaction, which
took place within the U.S. EEZ, involved a possible beaked whale that was hooked but broke the line and swam away
before the location of the hook could be ascertained. Therefore, no determination can be made regarding the severity
of thissecond injury. Reportsfor other odontocetes indicate they may a so become hooked in the mouth or ingest the
hook, and that they may occasionally become entangled in the fishing line. Insufficient information is available to
evaluate whether some of these unidentified whales may have been Blainville' s beaked whales.
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STATUSOF STOCK

The status of Blainville's beaked whales in Hawaiian waters relative to OSP is unknown, and there are
insufficient data to evaluate trends in abundance. They are not listed as “threatened” or “endangered” under the
Endangered Species Act (1973), nor as “depleted” under the MMPA. Although information on Blainville's beaked
whales in Hawaiian watersis limited, this stock would not be considered strategic under the 1994 amendmentsto the
MMPA because there has been no reported fisheries related mortality within the U.S. EEZ. However, the effect of
potential interactions of unidentified beaked whales (which may have been Blainville's beaked whales) with the
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Hawaiian longline fishery in U.S. and international waters is not known. Insufficient information is available to
determine whether the total fishery mortality and serious injury for Blainville' s beaked whales is insignificant and
approaching zero mortality and seriousinjury rate. Theincreasing levels of anthropogenic noisein theworld' s oceans
has been suggested to be a habitat concern for whales, particularly for deep-diving whales like Blainville' s beaked
whales that feed in the oceans' “sound channel”.
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CUVIER'SBEAKED WHALE (Ziphius cavirostris): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Cuvier'sbeaked whalesoccur inall oceans
and major 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. 2000) areshownin N20°
Figure 1. Nothing is known about stock structure

NORTH

for this species. For the Marine Mammal PACIFIC OCEAN
Protection Act (MMPA) stock assessment reports,

Cuvier's beaked whales within the Pacific U.S. N .
Exclusive Economic Zone are divided into three Ni18° ! Ni“mmslgmm 124)

discrete, non-contiguous areas: 1) Hawaiian waters
(this report), 2) Alaskan waters, and 3) waters off
Cdlifornia, Oregon and Washington.
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Figure 1. Cuvier's beaked whale sighting locations during

POPULATION SIZE 1993—_98 aerial surveys within about 25 r_1mi of_th_e main
Wade and Gerrodette (1993) made an Hawguan Islands (see Appendix 2.for .det'ajls on t|m|ng and
estimate for Cuvier's beaked whales in the eastern location of survey effort). Outer line indicates approximate

tropical Pacific, but it is not known whether any of boundary of survey area

these animals are part of the same population that

occurs around the Hawaiian Idlands. As part of the Marine Mammal Research Program of the Acoustic Thermometry
of Ocean Climate (ATOC) study, atotal of twelve aeria surveys were conducted within about 25 nmi of the main
Hawaiian Islands 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 cal culated from the combined survey data (Mobley et
al. 2000). Thisabundance underestimatesthetotal number of Cuvier’ sbeaked whaleswithinthe U.S. EEZ off Hawaii,
becauseareasaround the Northwest Hawaiian I slands (NWHI) and beyond 25 nautical milesfromthemainislandswere
not surveyed. Furthermore, this species is known to spend a large proportion of time diving, causing additional
downward biasin the abundance estimate.

Minimum Population Estimate

The log-normal 20th percentile of the combined 1993-98 abundance estimate is 29 Cuvier's beaked whales.
Aswith the best abundance estimate above, thisincludes only areas within about 25 nmi of the main Hawaiian Islands
and does not include alarge proportion of 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 BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is cal culated as the minimum popul ation size (29)
times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times a recovery factor of 0.50 (for a
speciesof unknown statuswith no known fishery mortality; Wadeand Angliss 1997), resultinginaPBR of 0.3 Cuvier's
beaked whales per year.
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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 Cuvier's beaked whalesin Hawaiian waters (Nittaand Henderson 1993). However, mortality of
other cetacean specieshasbeen observed in Hawaiian fisheries, and the gear typesused in thesefisheriesareresponsible
for marinemammal mortality and seriousinjury in other fisheriesthroughout U.S. waters. Gillnetsareusedin 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).

Interactions with dolphins are reported
for all pelagic fisheries, and humpback whales
havebeen entangled inlonglinesoff theHawaiian
Islands (Nittaand Henderson 1993), but no takes
of Cuvier'sbeaked whaleshavebeen documented.
However, three unidentified whales and one
unidentified cetacean were observed hooked in
the Hawaiian longline fishery between 1994 and
1998 (Figure 2), with approximately 4.4% of all
effort (measured as the number of hooks fished)
observed. Observer descriptionsand photographs
of these interactions indicate that at least two of
the unidentified whales may have been beaked
whales, including one withinthe U.S. EEZ. The
total interaction rate based on these two possible
beaked whalesextrapol atesto a5-year estimate of
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45 (95% ClI = 7-108), or an average of 9
interactions per year (Kleiber 1999). One of the
two possible beaked whales was hooked in the
fluke, and following the guidelines of a 1997
Serious|njury Workshop (Anglissand DeMaster
1998), this would not be considered a serious
injury (defined under the MMPA as likely to
result in mortality). The other interaction, which
took place withinthe U.S. EEZ, involved a possible beaked whale that was hooked but broke the line and swam away
before the location of the hook could be ascertained. Therefore, no determination can be made regarding the severity
of thissecond injury. Reportsfor other odontocetes indicate they may a so become hooked in the mouth or ingest the
hook, and that they may occasionally become entangled in the fishing line. Insufficient information is available to
evaluate whether some of these unidentified whales may have been Cuvier's beaked whales.

Figure 2. Locations of observed cetacean interactions in the
Hawaiian longlinefishery, 1994-98 (modified from Kleiber 1999).
Dashed line is the U.S. Exclusive Economic Zone (EEZ); UW =
unidentified whale; UC = unidentified cetacean. The two
westernmost unidentified whales may have been Cuvier's beaked
whales.

STATUSOF STOCK

Thestatusof Cuvier'sbeaked whalesin Hawaiian watersrelativeto OSPisunknown, and thereareinsufficient
datato evaluatetrendsinabundance. They arenot listed as“threatened” or “ endangered” under the Endangered Species
Act (1973), nor as“ depleted” under theMMPA. Although information on Cuvier's beaked whalesin Hawaiian waters
is limited, this stock would not be considered strategic under the 1994 amendments to the MM PA because there has
been no reported fisheries related mortality within the U.S. EEZ. However, the effect of potential interactions of
unidentified beaked whales (which may have been Cuvier' s beaked whales) with the Hawaiian longlinefishery in U.S.
and international waters is not known. Insufficient information is available to determine whether the total fishery
mortality and serious injury for Cuvier's beaked whales is insignificant 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, particularly for deep-diving whales like Cuvier’' s beaked whales that feed in the oceans' “ sound
channel”.
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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; Nitta 1991). Shallenberger (1981)
reported three sightings off Oahu and Maui. Two
sightings of pygmy or dwarf sperm whales were
made between Hawaii and Maui during 1993-98 N20°
aerial surveys within about 25 nmi of the main

NORTH

Hawaiian Ilands (Figure 1; Mobley et al. 1999). A PACIFIC OCEAN
stranded calf was held for several days at SeaLife
Park (Pryor 1975:94). Nothing is known about o -

. . - P 4 & m
stock structure for this species. For the Marine N18° NAUTICAL MILES

Mammal Protection Act (MMPA) stock assessment
reports, pygmy sperm whales within the Pacific
U.S. ExclusiveEconomic Zonearedivided intotwo
discrete, non-contiguous areas. 1) Hawaiian waters
(this report), and 2) waters off California, Oregon
and Washington.

] 1 1
w160’ W158° w156’ Wis4°

Figure 1. Pygmy or dwarf sperm whale sighting locations
during 1993-98 aerial surveys within about 25 nmi of the main
Hawaiian Islands (see Appendix 2 for details on timing and
location of survey effort). Outer line indicates approximate

POPULATION SIZE boundary of survey area

No data are avalable to edtimate
population sizefor thisspeciesinthe central Pacific. Aspart of the Marine Mammal Research Program of the Acoustic
Thermometry of Ocean Climate (ATOC) study, atotal of twelve aerial surveyswere conducted within about 25 nmi of
the main Hawaiian Islands in 1993, 1995 and 1998. Two sightings of five pygmy or dwarf sperm whales were made;
however these sightingswere excluded during recent abundance analyses (M obley et al. 2000), because 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.

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 pygmy spermwhalesin Hawaiianwaters (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 fisheriesthroughout U.S. waters. Gillnets are used in Hawaiian
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waters and appear to capture marine mammal s wherever they are used, and float lines from lobster traps and longlines
can be expected to occasionally entangle whales (Perrin et al. 1994).

Interactionswith cetaceans have been reported for all Hawaiian pel agic fisheries (Nittaand Henderson 1993),
but no interactions with pygmy sperm whales have been documented. None were observed hooked in the Hawaiian
longline fishery between 1994 and 1998, with approximately 4.4% of all effort (measured as the number of hooks
fished) observed (Kleiber 1999).

STATUSOF STOCK

The status of pygmy sperm whalesin Hawaiian watersrelative to OSP is unknown, and there are insufficient
datato evaluatetrendsinabundance. They arenot listed as“threatened” or “ endangered” under the Endangered Species
Act (1973), nor as “depleted” under the MMPA. Although information on pygmy sperm whales in Hawaiian waters
is limited, this stock would not be considered strategic under the 1994 amendments to the MM PA because there has
been no reported fisheries related mortality. The total fishery mortality and serious injury for pygmy sperm whales is
zero and therefore can be considered to be insignificant 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,
particularly for deep-diving whales like pygmy sperm whales that feed in the oceans’ “ sound channel”.
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DWARF SPERM WHALE (Kogia sima): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Dwarf sperm whal es arefound throughout
the world in tropical to warm-temperate waters
(Nagorsen 1985). One sighting in an unspecified
locality, one stranding on Oahu (Tomich 1986), and
one stranding on Lanai (Nitta 1991) constitute the
only evidence that this species inhabits Hawaiian
waters (Tomich 1986). Two sightings of pygmy or
dwarf sperm whales were made between Hawaii
and Maui during 1993-98 aerial surveys within
about 25 nmi of the main Hawaiian Islands (Figure
1; Mobley et al. 1999). The difficulty of detecting
and identifying it at sea, as well as its confusion
with the pygmy sperm whale, may partially explain
the paucity of records. For the Marine Mammal
Protection Act (MMPA) stock assessment reports,
thereisasingle Pacific management stock of dwarf
sperm whales including only animals found within
the U.S. Exclusive Economic Zone of the Hawaiian
Idands. Rice (1998) recently argued that the
species name simus, is incorrect and should be
replaced by sima. This change is not taxonomic,
but merely reflects rules of Latin usage.

POPULATION SIZE

N22°.
0
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Figure 1. Pygmy or dwarf sperm whale sighting locations
during 1993-98 aerial surveys within about 25 nmi of the main
Hawaiian Islands (see Appendix 2 for details on timing and
location of survey effort). Outer line indicates approximate
boundary of survey area.

Wade and Gerrodette (1993) provided an estimate for the eastern tropical Pacific, but no dataare availableto
estimate population sizefor this speciesin the central Pacific. Aspart of the Marine Mammal Research Program of the
Acoustic Thermometry of Ocean Climate (ATOC) study, atotal of twelve aerial surveyswere conducted within about
25 nmi of themain Hawaiian Islandsin 1993, 1995 and 1998. Two sightingsof five pygmy or dwarf spermwhaleswere
made; however these sightingswere excluded during recent abundanceanalyses(Mobley et al . 2000), becausethey were
made during poor observation conditions. Therefore, no abundance estimateisavailablefor dwarf spermwhaleswithin

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 thistime.

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 dwarf spermwhalesin Hawaiian waters (Nittaand Henderson 1993). However, mortality of other
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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 al. 1994).

Interactions with cetaceans have been reported for all Hawaiian pelagic fisheries (Nittaand Henderson 1993),
but no interactions with dwarf sperm whales have been documented. None were observed hooked in the Hawaiian
longline fishery between 1994 and 1998, with approximately 4.4% of al effort (measured as the number of hooks
fished) observed (Kleiber 1999).

STATUSOF STOCK

The status of dwarf sperm whalesin Hawaiian waters relative to OSP is unknown, and there are insufficient
datato evaluatetrendsinabundance. They arenot listed as“threatened” or “ endangered” under the Endangered Species
Act (1973), nor as“depleted” under the MMPA. Although information on dwarf sperm whalesin Hawaiian watersis
limited, this stock would not be considered strategic under the 1994 amendmentsto the MM PA because there has been
no reported fisheriesrelated mortality. Thetotal fishery mortality and seriousinjury for dwarf spermwhalesiszero and
therefore can be considered to be insignificant and approaching zero mortality and seriousinjury rate. Theincreasing
levels of anthropogenic noisein theworld' s oceans has been suggested to be a habitat concern for whales, particularly
for deep-diving whales like dwarf sperm whales that feed in the oceans' “sound channel”.
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SPERM WHALE (Physeter macrocephalus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Sperm whales are widely distributed
acrosstheentireNorth Pacificandinto the southern
Bering Seain summer but the majority are thought
to be south of 40°N in winter (Rice 1974, 1989; N22°
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 line which starts at 150°W at N20°

the equator, is 160°W between 40-50°N, and ends NORTH

up at 180°W north of 50°N; however, the IWC has PACIFIC OCEAN
not reviewed this stock boundary in many years

(Donovan 1991). Summer/fall surveys in the | g |

eastern tropical Pacific (Wade and Gerrodette Ni18° ! Niommsﬁnmm

1993) show that although sperm whales are widely LI L {0 o
distributed in the tropics, their relative abundance Wi6o W158 Wis6 Wisd

tapers off markedly westward towards the middle = — - , ,
of the tropical Pacific (near the IWC stock Figurel. Spermwhalesighting locationsduring 1993-98 aerial
boundary a 150°W) and tapers off northward surveys within about 25 nmi of the main Hawaiian 1slands (see

Appendix 2 for details on timing and location of survey effort).

Outer line indicates approximate boundary of survey area.

towards the tip of Bgja Caifornia. The Hawaiian
Islands marked the center of a maor nineteenth
century whaling ground for spermwhales (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 severa of the Northwestern Hawaiian
Islands (Rice 1960), off the main island 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 trends in CPUE and tag-recapture data (Ohsumi and Masaki 1977), but much
uncertainty remains. A 1997 survey designed specifically to investigate stock structure and abundance of spermwhales
in the northeastern temperate Pacific revealed no apparent hiatusin distribution between the U.S. EEZ off California
and areasfarther west, out to Hawaii (Barlow and Taylor 1998). Very preliminary genetic analysesreveal ed significant
differences between sperm whales off the coast of California, Oregon and Washington and those sampled offshore to
Hawaii (Mesnick et a., unpubl. data); analyses of additional genetic samples are ongoing at the NMFS, Southwest
Fisheries Science Center. For the Marine Mammal Protection Act (MMPA) stock assessment reports, sperm whales
withinthePacific U.S. EEZ aredivided into three discrete, non-contiguousareas: 1) watersaround Hawaii (thisreport),
2) Cadlifornia, Oregon and Washington waters, and 3) Alaskan waters.

POPULATION SIZE

A large 1982 abundance estimate for the entire eastern North Pacific (Gosho et al. 1984) wasbased onaCPUE
method which is no longer accepted as valid 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). In the eastern tropical Pacific, the abundance of sperm whales
hasbeen estimated as 22,700 (95% C.1.=14,800-34,600; Wade and Gerrodette 1993). However, itisnot knownwhether
any or al of these animalsroutinely enter the U.S. EEZ of Hawaii. Aspart of the Marine Mammal Research Program
of the Acoustic Thermometry of Ocean Climate (ATOC) study, atotal of twelve aerial surveyswere conducted within
about 25 nmi of themain Hawaiian Islandsin 1993, 1995 and 1998. An average abundance estimate of 66 (CV=0.56)
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sperm whales was recently calculated from the combined survey data (Mobley et a. 2000). This abundance
underestimates the total number of sperm whaleswithin the U.S. EEZ off Hawaii, because areas around the Northwest
Hawaiian Islands (NWHI) and beyond 25 nautical miles from the main islands were not surveyed. Furthermore, this
species is known to spend a large proportion of time diving, causing additional downward bias in the abundance
estimate.

Minimum Population Estimate

Thelog-normal 20th percentile of the combined 1993-98 abundance estimateis43 spermwhales. Aswiththe
best abundance estimate above, thisincludes only areas within about 25 nmi of the main Hawaiian I slands and does not
include alarge proportion of animals that were diving and therefore unavailable 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 REMOVAL

The potential biological removal (PBR) level for this stock is cal culated as the minimum popul ation size (43)
times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times arecovery factor of 0.1 (the default
value for an endangered species), resulting in a PBR of 0.4 sperm whales per year.

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 sperm 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 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).

Interactions with dolphins are reported for all pelagic fisheries, and humpback whal es have been entangled in
longlines off the Hawaiian Islands (Nitta and Henderson 1993), but no takes of sperm whales have been documented.
None were observed hooked in the Hawaiian longline fishery between 1994 and 1998, with approximately 4.4% of all
effort (measured as the number of hooks fished) observed (Kleiber 1999).

Historical Mortality

Between 1800 and 1909, about 60,842 sperm whales were estimated taken in the North Pacific (Best 1976).
The reported take of North Pacific sperm whales by commercial whalers between 1947 and 1987 totaled 258,000 (C.
Allison, 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 whaling operations from 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 operations apparently also under-reported
catches by an unknown amount (Kasuya1998). Thusatotal of at |east 436,000 sperm whaleswere taken between 1800
and the end of commercial whaling for this species in 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 Areasll and I11), and 965 werereported taken in land-
based U.S. West coast whaling operations between 1947 and 1971 (Ohsumi 1980). In addition, 13 sperm whaleswere
taken by shore whaling stations in 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-scal e pel agic whaling stopped earlier, in
1980. Some of thewhal estaken during thewhaling erawere certainly from apopul ation or popul ationsthat occur within
Hawaiian waters.
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STATUSOF STOCK
The only estimate of the status of North Pacific sperm whales in relation to carrying capacity (Gosho et a.

1984) isbased on aCPUE method which isno longer accepted asvalid. Thestatus of spermwhalesin Hawaiian waters
relative to OSP is unknown, and there are insufficient datato eval uate trends in abundance. Sperm whales areformally
listed as"endangered" under the Endangered SpeciesAct (ESA), and consequently the Hawaiian stock isautomatically
considered as a "depleted" and "strategic” stock under the MMPA. The total fishery mortality and serious injury for
sperm whales is zero and therefore can be considered to be insignificant 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, particularly for deep-diving whales like sperm whales that feed in the oceans’ “sound channel”.
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BLUE WHALE (Balaenoptera musculus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Blue whales are extremely rare in Hawaii. The only published sighting record is that of Berzin and Rovnin
(1966) north of the Hawaiian Ilands. Additional evidence that blue whales occur in this area comes from acoustic
recordings made off Oahu and Midway Islands (Northrop et al. 1971; Thompson and Friedl 1982; McDonald and Fox
1999). Although the exact positions of the whales producing the sounds could not be determined, at |east some of them
werewithinthe U.S. Exclusive Economic Zone. The recordings made off Oahu showed bimodal peaksthroughout the
year, suggesting that the animals were migrating into the areain summer and winter.

The stock structure of blue whales in the North Pacific is uncertain (Mizroch et al. 1984; Reilly and Thayer
1990; Reeveset al. 1998). Thelnternationa Whaling Commission (IWC) hasformally considered only one management
stock for blue whales in the North Pacific (Donovan 1991), but now this ocean is thought to include up to five
populations (Reeves et al. 1998), with two occurring within the U.S. EEZ. One group of animals feeds in California
waters in summer/fal (from June to November) and migrates south to productive areas off Mexico and as far south as
the Costa RicaDome (10° N) in winter/spring (Mate et a. 1999, Stafford et al. 1999). Rice (1974) hypothesized that
blue whales from Bagja California migrated far offshore to fed in the eastern Aleutians or Gulf of Alaskaand returned
tofeed in Californiawaters; however, he has more recently concluded that the California popul ation is separate from
the Gulf of Alaskapopulation (Rice1992). Length frequency analyses (Gilpatrick et al. 1996) and photo-identification
studies (Calambokidis et al. 1995) support separate population status for blue whales feeding off Californiaand those
feedingin Alaskan waters. Whaling catch dataindicate that whal esfeeding along the Aleutian | slands are probably part
of acentral Pacific stock (Reeveset a. 1998), which may migrate to offshore waters north of Hawaii in winter (Berzin
and Rovnin 1966). Recently, however, blue whal e feeding aggregations have not been found in Alaska despite several
surveys (Leatherwood et al. 1982; Stewart et a. 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. Oneother stock of North Pacific bluewhales (off Californiaand Mexico) isrecognized inthe MarineMammal
Protection Act (MMPA) stock Assessment Reports.

POPULATION SIZE

From ship line-transect surveys, Wade and Gerrodette (1993) estimated 1,400 blue whales for the eastern
tropical Pacific. A weighted average estimate of 1,940 bluewhalesisavailablefor California, Oregon and Washington,
based on 1991-96 shipboard line-transect surveys (Barlow 1997) and photographic mark-recapture estimates
(Calambokidis and Steiger 1994). No data are available to estimate population size for any other North Pacific blue
whale population, including the putative central stock that apparently summered al ong the Aleutiansand wintered north
of Hawaii. A summer 1994 shipboard survey withinthe historical whaling grounds south of the Aleutian | slandsyiel ded
no blue whale sightings (Forney and Brownell 1996), nor did a total of twelve aerial surveys conducted in 1993-98
within about 25 nmi of the main Hawaiian |lands as part of the Marine Mammal Research Program of the Acoustic
Thermometry of Ocean Climate (ATOC) study (Mabley et a. 2000).

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.
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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 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 seriousinjury in other fisheriesthroughout U.S. waters. Gillnetsare used in Hawaiian watersand appear to capture
marinemammalswherever they areused, and float linesfrom | obster trapsand |onglines can be expected to occasionally
entangle whales (Perrin et a. 1994). |nteractions with dolphins are reported for all pelagic fisheries, and humpback
whales have been entangled in longlines off the Hawaiian Islands, but no takes of blue whales have been documented
(Nittaand Henderson 1993). None were observed hooked or entangled in the Hawaiian longline fishery between 1994
and 1998, with approximately 4.4% of all effort (measured as the number of hooks fished) observed (Kleiber 1999).

Historical Mortality

Atleast 9,500 blue whal esweretaken by commercia whalersthroughout 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.

STATUSOF STOCK

The status of blue whales in Hawaiian waters relative to OSP is unknown, and there are insufficient data to
evaluate trends in abundance. Blue whales are formally listed as "endangered” under the Endangered Species Act
(ESA), and consequently the Hawaiian stock isautomatically considered asa"depleted” and "strategic” stock under the
MMPA. Thetotal fishery mortality and seriousinjury for blue whales is zero and therefore can be considered to be
insignificant and approaching zero mortality and serious injury rate. Theincreasing levels of anthropogenic noisein
the world' s oceans has been suggested to be a habitat concern for blue whales (Reeves et a. 1998).
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FIN WHALE (Balaenoptera physalus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Finwhalesarefound throughout all oceans and seas of theworld from tropical to polar latitudes. They arerare
in Hawaiian waters. Balcomb (1987) observed 8-12 fin whales in a multispeci es feeding assemblage on 20 May 1966
approx. 250 mi. south of Honolulu. Additional sightings were reported north of Oahu in May 1976 and in the Kauai
Channel in February 1979 (Shallenberger 1981). More recently, a single fin whale was observed north of Kauai in
February 1994 (Mobley et a. 1996). A single stranding has been reported on Maui (Shallenberger 1981). Thompson
and Friedl (1982; and see Northrop et al. 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 within about 16 km of the north shore of Oahu.

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 a. (1984) cites evidence for additional
finwhale subpopul ationsin the North Pacific. Thereisstill insufficient information to accurately determine popul ation
structure, but from a conservation perspective it may be risky to assume panmixiain the entire North Pacific. In the
North Atlantic, fin whales were locally depleted in some feeding areas by commercia whaling (Mizroch et al. 1984),
in part because subpopulations were not recognized. The Marine Mammal Protection Act (MMPA) stock assessment
reports recognize three stocks of fin whales in the North Pacific: 1) the Hawaii stock (this report), 2) the
Cdlifornia/Oregon/Washington stock, and 3) the Alaska stock.

POPULATION SIZE

No data are available to estimate population size. As part of the Marine Mammal Research Program of the
Acoustic Thermometry of Ocean Climate (ATOC) study, atotal of twelve aerial surveyswere conducted within about
25 nmi of themain Hawaiian 1slandsin 1993-98 (Mobley et a. 2000). Only onesighting of asinglefin whalewasmade
(Mobley et a. 1996), and therefore no meaningful abundance estimate could be calculated. Using passive acoustic
detections from a hydrophone north of Oahu, MacDonald and Fox (1999) estimate an average density of 0.027 calling
fin whales per 1000 km? within about 16 km from shore. However, the relationship 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.

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 fin 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 seriousinjury in other fisheriesthroughout U.S. waters. Gillnetsare used in Hawaiian watersand appear to capture
marinemammalswherever they are used, and float linesfrom | obster trapsand longlines can be expected to occasionally
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entangle whales (Perrin et al. 1994).

Interactions with dolphins are reported for all pelagic fisheries, and humpback whales have been entangled in
longlinesoff theHawaiian | ands (Nittaand Henderson 1993), but no takes of fin whal eshave been documented. None
were observed hooked or entangled in the Hawaiian longline fishery between 1994 and 1998, with approximately 4.4%
of al effort (measured as the number of hooks fished) observed (Kleiber 1999).

Historical Mortality

Large numbers of fin whales were taken by commercial whalers throughout the North Pacific from the early
20th century until the 1970s (Tegnnessen and Johnsen 1982). Approximately 46,000 fin whal es were taken from the
North Pacific by commercial whalers between 1947 and 1987 (C. Allison, IWC, pers. comm.). Some of the whales
taken may have been from apopulation or populationsthat migrate seasonally into the Hawaiian EEZ. The specieshas
been protected in the North Pecific by the IWC since 1976.

STATUSOF STOCK

The status of fin whales in Hawaiian waters relative to OSP is unknown, and there are insufficient data to
evaluatetrendsin abundance. Finwhalesareformally listed as"endangered" under the Endangered SpeciesAct (ESA),
and consequently theHawaiian stock isautomatically considered asa" depleted” and " strategic" stock under theMMPA.
Thetotal fishery mortality and seriousinjury for fin whalesis zero and therefore can be considered to be insignificant
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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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 aBryde'swhal e southeast of Nihoain April 1977 (see Delong and Brownell 1977; Leatherwood
etal. 1982: Fig. 39c). Leatherwood et al. (1982) described the species asrelatively abundant in summer and fall onthe
Meéllish and Miluoki banks northeast of Hawaii and around Midway Islands, but the basis for this statement was not
explained. Ohsumi and Masaki (1975) reported thetagging of "many” Bryde'swhal esbetween the Bonin and Hawaiian
Islandsin thewintersof 1971 and 1972 (Ohsumi 1977). With presently available evidence, thereisno biological basis
for defining separate stocks of Bryde'swhalesin the central North Pacific. Bryde's whales also occasionally occur off
southern California (Morejohn and Rice 1973). For the MMPA stock assessment reports, Bryde's whales within the
Pacific U.S. Exclusive Economic Zone are divided into two areas: 1) Hawaiian waters (thisreport), 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 sizeinthe North Pacific pelagic
whaling grounds, mostly to the west of the Hawaiian Islands, declined from approximately 22,500 in 1971 to 17,800
in1977. Anestimate of 13,000 (CV=0.202) Bryde'swhaleswasmadefrom vessel surveysintheeasterntropical Pacific
between 1986 and 1990 (Wade and Gerrodette 1993). The area to which this estimate applies is mainly east and
somewhat south of the Hawaiian Islands, and it is not known whether these animal s are part of the same popul ation that
occurs around the Hawaiian Ilands. As part of the Marine Mammal Research Program of the Acoustic Thermometry
of Ocean Climate (ATOC) study, atotal of twelve aeria surveys were conducted within about 25 nmi of the main
Hawaiian Idands in 1993, 1995 and 1998 (Mobley et al. 2000). No 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.

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 these fisheries are responsible for marine mammal mortality
and seriousinjury in other fisheriesthroughout U.S. waters. Gillnetsare used in Hawaiian watersand appear to capture
marinemammalswherever they areused, and float linesfrom | obster trapsand longlines can be expected to occasionally
entangle whales (Perrin et al. 1994).

Interactions with dolphins are reported for al pelagic fisheries, and humpback whales have been entangled in
longlines off the Hawaiian | lands (Nittaand Henderson 1993), but no takes of Bryde'swhal es have been documented.
Nonewere observed hooked or entangled in the Hawaiian longline fishery between 1994 and 1998, with approximately
4.4% of all effort (measured as the number of hooks fished) observed (Kleiber 1999).
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Historical Mortality

Small numbers of Bryde's whales were taken near the Northwestern Hawaiian | lands 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).

STATUSOF STOCK

The status of Bryde'swhalesin Hawaiian waters relative to OSP is unknown, and there are insufficient data
toevaluatetrendsinabundance. They arenot listed as“threatened” or “endangered” under the Endangered SpeciesAct
(1973), nor as “depleted” under the MMPA. Although information on Bryde's whalesin Hawaiian watersis limited,
this stock would not be considered strategic under the 1994 amendments to the MMPA because there has been no
reported fisheries related mortality. The total fishery mortality and serious injury for Bryde's whales is zero and
therefore can be considered to be insignificant and approaching zero mortality and seriousinjury rate. Theincreasing
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

Thisappendix describescommercial fisheriesthat are currently activein California, Oregon, Washington, and
Hawaii and that interact or may interact with marine mammals. The first three sections describe sources of marine
mammal mortality data for these fisheries. The fourth section describes the commercia fisheries for these states. A
list of al known fisheriesfor these states was published in the Federal Register, vol. 64, no. 36 dated 24 February 1999.
Category | fisheries are described in more detail. Category 11 and 111 fisheries are summarized to the extent possible.
Following the fishery descriptions is a table giving basic characteristics of California gillnet fisheries and a series of
figures. Figures1-10 show approximatelocationsof fishing effort and marinemammal entanglementsfor the California
shark/swordfish drift gillnet fishery. Figures11-17 show setlocations of observed setsin 1994, observed entanglements
1990-1994 and estimated effort for 1994-1998 for the set gillnet fishery. Figures 18 and 19 show estimated and
observed effort and percent coverage for both the drift and set gillnet fisheries.

1. Sources of Mortality/Injury Data

There are three major sources of marine mammal mortality/injury datafor the active commercial fisheriesin
Cdifornia, 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 a unique objective. The National Marine Fisheries Service (NMFS) observes about 12-15% of
theannual CA swordfish drift-net effort and (as of 1999) about 20% of the annual CA halibut/angel shark set-net effort
in the NMFS Observer Program. Data from these observer programs are combined with estimates of total effort
provided by the California Department 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 commercial fisheries. Marine mammal
mortality andinjury isalso monitored by theNMFSMarineMammal Stranding Network. Dataprovided by the MM SN
is not duplicated by either the NMFS Observer Program or MMAP reporting. Human-related data from 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
amendmentsto the MMPA.. It required fishersto register with NMFS and to complete annual logbooks detailing each
day’ sfishing activity, including: date fished, hours fished, area fished, 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. Theselogbookswere submitted to NMFSon anannual basis, asaprerequisiteto renewing their registration.
L ogbook 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 amendmentsto
the MMPA.

In 1994, the MM PA was amended again to implement along-term regime for managing mammal interactions
with commercial fisheries (theMarineMammal Authorization Program, or MMAP). Logbooksareno longer required -
instead vessel owners/operatorsin any commercial fishery (Category I, 11, or 111) 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 amarinemammal. Thereport must include owner/operator’ sname and address, vessel nameand | D, 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 1 fishery participantsthat have registered with NMFS,
and must be completed and returned to NMFS within 48 hours of returning to port for tripsin which amarine mammal
injury or mortality occurred. Since the inception of this system in April 1996, the number of interactions have been
grossly under-reported by drift-net fishers. In 1997, thefirst full year of reporting, only 54 interactions were reported
by fishers, far fewer than the number (85) reported by the observers which is based on observing only one-fifth of the
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total effort (Table 1).
3. NMFSMarine Mammal Stranding Network data

Reported strandings of cetaceans and pinnipeds in both California and Oregon/Washington have steadily
increased since 1996. In California, for the years 1996 through 1998 there were 89, 101 and 120 cetacean strandings
respectively and 1,449, 2,061, 3,568 pinniped strandings respectively (Table 2). Californiahuman related cetacean and
pinniped strandings of interest include 1 Pacific white-sided dolphin (*97), 1 Peruvian beaked whale (‘98), 14 gray
whales (5-'96,6-'97,3-'98), 2 fin whales (* 96," 97), 1 humpback whale (*97) and 1 unidentified balaenopterid (‘97), 2
Steller sea lions (‘98). In Oregon/Washington for the same years, there were 18, 20 and 43 cetacean strandings
respectively and 188, 254 and 321 pinniped strandings respectively. A stranding of interest in Oregon/Washington is
1 Steller SeaLionin 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.

4. Fishery Descriptions
Category |, CA/OR thresher shark/swordfish drift gillnet fishery
Number of permit holders: The number of eligible permit holdersin Californiafor 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.

Number of active permit holders. The number of vesselsactively fishing during 1995 and 1997-1998 was 130, 115 and
123 (3from Oregon) respectively. The number of permit holders observed by NMFS from 1994-1998 were 70, 52, 51,
74 and 67 respectively.’

Total effort: Both estimated and observed effort for the drift-net fishery during the calendar years 1990 through 1998
areshownin Figure 18. 1n 1998 there was an estimated 3,353 effort-days, where an effort-day is defined to be one day
of effort by one vessel.? (Inthisfishery, 1 effort-day is equivalent to 1 set.). There were 636 (113 trips) of observed
effort-daysin 1998.

Geographic range: Effort in this fishery ranges from the U.S./Mexico border north to waters off the state of Oregon.
For this fishery there are area-season closures (see below). Figures 1-5 show locations of observed sets and Figures
6-10 show approximate locations of observed marine mammal entanglements for each year 1994 - 1998,

Seasons. Thisfishery issubject to season-arearestrictions. From February 1to 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 thereis only the 3 nmi off-shore restriction for all gillnetsin 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 this fishery is a 1000 fathom gillnet with a stretched mesh size

Pers. Comm. Robert Read California Dept. of Fish and Game.

’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
quarter. 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.
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typically ranging from 18-22 inches (14 inch minimum). Thenet isset at dusk and allowed to drift during the night after
which, itisretrieved. The fishing vessel istypically attached to one end of the net. Soak duration istypically 12-14
hours depending on the length of the night. Net extender lengths of aminimum 36 ft. became mandatory for the 1997-
1998 fishing season. The use of acoustic warning devices (pingers) became mandatory 28 October 1997.

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.

Comments: Thisfishery hashad aNMFS observer programin place since July 1990. Dueto bycatch of strategic stock
including short-finned pilot whale, beaked whales, sperm whale and humpback whale, a Take Reduction Team was
formed February 12, 1996. Sincethen, theimplementation of increased extender lengths and the depl oyment of pingers
has substantially decreased cetacean entanglement®.

Category I, CA angel shark/halibut large mesh (>8.0in) set gillnet fishery.

Number of permit holders. There is no specific permit category for this fishery. However, in 1996 there were an
estimated 80 permit holders. Overall, the current number of legal permit holders for gill and trammel nets, excluding
swordfish drift gillnets and herring gillnets for 1994 through 1998 are, respectively, 308, 300, 273, 219 and 265*. This
general permit category includes the fishery, “CA. large mesh (>3.5") for other species’ described below.

Number of activepermit holders. At least 81; the number of permit holders observed by NMFS observers during 1994
was 22. Nine vessels have been observed in Monterey Bay during 1999. The number of boats fishing 1995 through
1998 were 58, 54, 71 and 81 respectively.?

Total effort: Both estimated and observed effort for the set-net fishery during calendar year 1990-1998 are shown in
Figure 19. In 1998 there was an estimated 2,836 effort-days where an effort-day is defined to be one day of effort by
onevessdl (typically 2-4 sets). During 1994, an effort-day was equivalent to 3.62 sets(s.e. =0.16). Figures11-15 show
estimated effort for theyears 1994-1998. Beginningin 1994, agillnet areaclosurewasimplemented. 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 subsequent 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.

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/SM?2.

4. Spratt, California Dept. of Fish and Game (Monterey)

> Statutory Description of California Set Gillnet Closures
Closure Oneis “between aline 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(a)].
Closure Two isin waters which are “40 fathoms or lessin depth at mean lower low water between a line extending
245° magnetic from the most westerly point of the west point of the Point Reyes headlands in marine County and a
line extending 225° magnetic from Pillar Point at Half Moon Bay in San Mateo County” and “60 fathoms or lessin
depth at mean lower low water between aline extending 225° magnetic from Pillar Point at Half Moon Bay in San

240



Appendix 1. Fishery Descriptions

Geographic range: Effort in this fishery previously ranged from the U.S./Mexico border north to Monterey Bay and
was localized in more productive areas. San Ysidro, San Diego, Oceanside, Newport, San Pedro, Ventura, Santa
Barbara, Morro Bay, and Monterey Bay. Fishery effortisnow predominantly inthe VenturaFlats area off of Ventura,
the San Pedro area between Pt. Vicente and Santa Catalina lsland and in the Monterey Bay area.

Seasons. Thisfishery operates year round. Effort generally increases during the summer months and declines during
the last three months of ayear.

Gear type and fishing method: Typical gear used for thisfishery isa 200 fathom gillnet with a stretched mesh size of
8.5inches. Thenetisgenerally set during the day and allowed to soak for up to 2 days. Soak durationistypically 8-10,
19-24, or 44-49 hours. The depth of water rangesfrom 15-50 fathomswith most setsin water depths of 15-35 fathoms.

Regulations. This fishery 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 a limited 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. Themost recent (11/1999) dataclearly showsanincreasein mortality for this specieswith extrapol ated
take exceeding PBR. Mortalities and injuries reported to the MMAP for California set gill net fisheries are givenin
Table1. On September 13, 2000, the Califor nia Department of Fish and Game (CDFG) restricted the halibut
set gillnet fishery in central Californiato waters deeper than 60 fathoms, citing concerns over the continued
mortality of common murresand decline of the southern sea otter population. The closure area extends from
Point Reyes to Yankee Point in Monterey County and from Point Arguello to Point Sal in Santa Barbara
County. Theareafrom Yankee Point to Point Sal will remain open to halibut fishing outside of 30 fathoms.
This closure is effective for 120 days and may be extended or reissued by the CDFG. The exclusion of this
fishery from inshor e water s less than 60 fathoms is expected to consider ably reduce the mortality of harbor
porpoisein Monterey Bay.

Mateo County to aline 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 aline 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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Category |, CA other species, large mesh (>3.5in) set gillnet fisheries.

Note: Thisfishery was previously combined with the California halibut/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 number of legal permit holdersin the category gill/trammel nets.

Number of active permit holders.. The number of permit holders observed by NMFS observers during 1994 was 6.
In the gillnet 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 fisheriesisnot currently estimated but the majority of effort isduetothewhite
sea bass and yellowtail fishery. For thisfishery, 1995-1998, there were an estimated 261, 276, 411 and 761 days of
effort. The fisheries comprising this category are further described in Table 3.

Geographic range: Effort in this fishery ranges from the U.S./Mexico border north to Monterey Bay and islocalized
inmoreproductiveareas: 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 is restricted 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 isa 150-200 fathom gillnet. The mesh size depends
on the target species but typical values observed are 6.0 and 6.5 inches. Typical characteristics for these fisheries are
foundin Table 3. Fishing methods vary 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 given in 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 holdersis estimated at 175 for the wetfish fisheries (currently, tuna does
not require aspecific permit to operate other than ageneral commercial fishing permit). Starting January 1, 2000 under
anew Coastal Pelagic Species Fishery Management Plan (CPS-FMP), alimited entry program will beinitiated for the
areasouth of 39° North latitude. Eligibility will requireaminimal of 100 metric tons of CPSfinfish be landed between
January 1, 1993 through November 5, 1997.

®Pers. Comm. Mary Larson, CDFG biologist.
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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 g/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 1slands, north to San Francisco.

Seasons. Thisfishery 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.

Regulations. Starting on January 1, 2000 the wetfish fishery will be managed by PFM C in accordancewithaCPS/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: Beginning in 1999 the sardine populationisconsidered fully recovered sinceits collapse during the middle
of the century. Typically, anchovy istargeted for bait or reduction while mackerel and sardine are destined for fresh
fish , aguaculture or canning overseas.

Category |1, WA Puget Sound Region salmon drift gillnet fishery.”’

Number of permit holders. Thiscommercial fishery includesall 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 inthiscommercial fishery. Thetotal number of permit holdersfor thiscommercial 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, NMFS receives dataon vesselsthat have completed
the licensing 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 humber 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 is regulated by systematic openings and closures
that are specific to area and 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
fisheryinareas7and 7A, hasexperienced reductionsin availablefishing time (openings). The number of daysand total
number of hoursthat the sockeye fishery remained open, approached the 1994 level only once (1997) inthe period from
1995 through 1998. In the remaining years the available sockeye fishing time was less than 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

"Descri ptions of Washington and Oregon fisheries provided by the Northwest Region, NMFS.
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Bonilla/Tatoosh line at the entrance to the Strait of Juan de Fuca. Theinland waters are divided into smaller statistica
catch areas which are regulated independently.

Seasons. Thisfishery has multiple seasons throughout the year that vary among local areas dependent on local salmon
runs. The seasons are managed to access harvestable surplus of robust stocks of salmon while minimizing impacts on
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 below the corkline be constructed of 5 inch opague white
mesh for visibility; the chinook season has a7 inch minimum mesh; the coho season has a 5 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 meshes in depth, with 180 meshes asacommon depth. Itisthe
intention of the fisher to keep the net off the bottom. Thevessel isattached to one end of the net and driftswith the net.
Theentirenet isperiodicaly retrieved onto the vessel and catchisremoved. Drifttimesvary depending onfishing area,
tidal condition and catch.

Regulations. Thefishery isalimited entry fishery with seasona 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: 1n 1993, observerswere placed onboard vesselsin apilot program to monitor seabird and marine mammal
interactionswith fishing effort for several target salmon speciesin anumber of areasthroughout the Puget Sound region.
In 1994 observer effort was concentrated in the sockeyefishery in areas 7 and 7A, whereinteractions with seabirds and
marine mammalswere most likely to occur. Incidental takes of harbor porpoise, Dal’ s porpoise and harbor sealshave
been documented in the fishery. The overall take of marine mammals for the salmon drift gillnet fisheries in Puget
Sound is unlikely to have increased since the fisheries were last observed, owing to reductions in the number of
participating vessels and available fishing time.

Category |1, OR swordfish surfacelongline fishery.
Number of permit holders: Thenumber of Oregon Developmental Fishery Permitsfor fishing swordfishusing afloating

longlineislimited to 20. Nine (9) developmental swordfish longline permitswereissued 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
holders in 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
nautical miles of the mainland.

Seasons. Thisfishery could occur year-round, however, effort would generally terminate by late fall.

Gear type: Fishing gear consists of abuoyed mainlinefitted with leaders and baited hooks. The mainlineisfished near
the surface suspended from buoys (rather than anchored to the bottom as in groundfish longline fisheries). Swordfish
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longlines may 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 is managed 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.

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) developmenta 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. Theeffort 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 holdersis unknown. Landings of blue shark by all vessels
using longline gear totaled 3,628 pounds for the period 1995 through 1998 (477 Ibs - '95, 871 |bs - '96, 542 Ibs - '97,
and 1,738 Ibs - '98). Note that these landing totals are for all longline including blue shark landed incidental to the
groundfish sunken longline fishery.

Geographic range: Thisfishery occurs off the coast of Oregon. There are no arearestrictions for 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 abuoyed mainlinefitted with leaders and baited hooks. Themainlineisfished near
the surface suspended from buoys (rather than anchored to the bottom as in groundfish longline fisheries). Shark
longlines must be marked at each terminal surface end with apole and flag, an operating light, aradar reflector, and a
buoy showing clear identification and gear owner. The gear istypically set in the evening and retrieved in the morning.

Regulations. Thefishery 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 seinefishery ®

Thisfishery is composed 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 lamparanets). Between 1993 and 1998, all roe herring fishers converted their gear to gillnetswith
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 permitsalong the northern Californiacoast (Tomales Bay, Humboldt Bay, and near Crescent City). This
fishery beginsin December (San Francisco Bay) or January (northern California) and ends when the quotas have been
reached, but no later than mid-March. There are 10 permits available for the fresh herring round haul fishery (purse
seineor lamparanets). Thisfishery isrestricted to the non-spawning season, or approximately mid-March through the
end of November. Fishing may take placein open ocean areas ( e.g. Monterey Bay) or inside bays (e.g. San Francisco

Bay).
Category |1, CA squid purse seinefishery.®

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 Vessel permitswhich alow 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 EI Nifio, approximately 105 vesselslanded morethan
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 datato 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. In the 1996/97 fishing year for vessels landing more
than oneton during that year, approximately 4,202 landingsweremade. 1n1998/99, approximately 1,125 landingswere
made. Environmental conditions have not been “normal” since 1996/97 for the squid industry and for the years since
1992/93 market demand has played a major role in fishing activity and landings.

Geographic range: The mgjority of the fishing activity and catches are made in southern California. Traditionally, the
Channel Islandshave beenthe areaof greatest activity; coastal areas produce from 3%-30% of thecatch. Monterey Bay
has a squid fishery which is of historical significancein California. Thisfishery began in the 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 Marchin southern Californiaand from May through September intheMonterey area. Unusual water
conditions in 1998/99 have provided for an uncharacteristic fishery to take place in southern California during the
months of April through June.

Gear type: There are several gears employed in this fishery. The magjority of vessels use purse seine nets or lampara
nets. Dip or brail nets are used by afew small vesselsin southern California. Lights are used by aimost all vesselsto

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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attract spawning aggregationsof squid. Theuseof lightsto attract squid hasnever beenrestricted in southern California
but inthe Monterey fishery it has been allowed and disallowed several timesin the past 15 years. Presently, lightsare
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 a permit. 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.

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 SpeciesPlan. A state management planisto 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 bombs are used regularly. Lethal and nonlethal interaction
rates are unknown. Thefishery grew rapidly from 1993/94 until 1997/98 due to increased market demandsfrom Asian
countriesespecially China. That market demand has been eliminated and many vesselsareleft without abuyer for their
squid. Consequently, fishing effort has slowed considerably.

Category |11, 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. In 1997 there were 264 total permits and 243 in 1998.

Number of active permit holders. Thenumber of active permit holdersisassumed to be equal to or lessthan the number
of permits éligible to fish in agiven year. The number of permits renewed and eligible to 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
waiversfor thoseyears, but do include permitsthat were eligibleto fish at some point during the year and subsequently
entered into abuyback program. The number of permitsissued for thisfishery has been reduced through acombination
of State and federal permit buyback programs. Vessels permitted to fish in the Willapa Bay are also permitted to fish
in the lower Columbia River drift gillnet fishery.

Total effort: Effort in thisfishery is regulated through area and species openings. The fishery was observed in 1992
and 1993 when fishery opening were greater than in recent years. In 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 the fall chinook/coho fisheries. In 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 al inland marine waters of Willapa Bay. The waters of the Bay are further
divided into smaller statistical catch areas.

Seasons. Seasonal openings coincide with local salmon run timing and fish abundance.

Gear type: Fishing gear used in thisfishery isadrift gillnet of single web construction, not exceeding 250 fathomsin
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. Thevessel isattached to one end of the net and driftswith thenet. The entire net isperiodically retrieved onto
the vessel and catch isremoved. Drift times vary depending on fishing area, tidal condition, and catch.
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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
1980sandin 1990-93. Fiveincidentally taken harbor seal swererecovered by observersinthefishery from 1991through
1993 (3in‘92 and 2 in *93). Two incidentally taken northern elephant seals were recovered by observers from the
fishery in 1991 but no takes of this specieswere observed. The summer fishery (July- August) in WillapaBay 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 does not include Treaty Indian salmon gillnet fishing.

Thetotal number of permit holdersfor thiscommercia 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. Thenumber of active permit holdersisassumed to be equal to or lessthan the number
of permits éligible to fish in agiven year. The number of permits renewed and eligible to fish in 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 were eligible to fish at some point during the year and subsequently
entered a buyback program. The number of permitsissued for thisfishery has been reduced through a combination of
State and federal permit buyback programs. V essels permitted to fish in Grays Harbor are also permitted to fish in 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 openingswere 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
openingshavealso declinedinthefall chinook/cohofisheries. Therewere 11, 17.5,9and 5 available open fishing days
during the 1995 through 1998 fall season.

Geographic range: Effort in this fishery includes all marine waters of Grays Harbor. The waters are further divided
into smaller statistical catch areas.

Seasons. Thisfishery issubject to seasonal openingswhich coincidewith local salmon run timing and fish abundance.

Gear type: Fishing gear used in thisfishery isadrift gillnet of single web construction, not exceeding 250 fathomsin
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 vessdl. It isthe
intention of the fisher to keep the net off the bottom. Thevessel isattached to one end of the net and driftswith the net.
Theentirenet isperiodicaly retrieved onto the vessel and catchisremoved. Drifttimesvary depending onfishing area,
tidal condition, and catch

Regulations. Thefishery 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
1980sand in 1990-93. Incidental take of harbor sealswas observed during thefishery in 1992 and 1993. 1n 1992, one
harbor seal was observed entangled dead during the summer fishery and one additional seal was observed entangled
during the fall fishery but it escaped uninjured. In 1993, one harbor seal was observed entangled dead and one
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additional seal was recovered by observers during the summer fishery. The summer fishery (July-August) in Grays
Harbor has been closed sinceit waslast observed in 1993. Availablefishing timeinthefall chinook fisheries declined
from 1996 through 1998.

Category I11, 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 thisfishery by Washington has been reduced through a combination of
State and federal buy-back programs. Thisreduction isreflected 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 this fishery 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
Young's Bay terminal fishery in 1993, however, no marine mammal mortalities were observed during these fisheries.
Thefall mainstem fishery openingsvaried from 1 day in 1995 to just under 19.5 daysin 1997 and 6 daysin 1998. The
fall Y oungsBay terminal fishery fluctuated between 60 and 70 daysfor the 1995 through 1998 period which wassimilar
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
upstream to 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 openings which are designed to coincide with runtiming
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. In 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 inthisfishery isagillnet of singleweb construction, not exceeding 250 fathomsin length,
with a minimum stretched mesh size ranging upwards from 5 inches depending on target salmon species. The gear is
commonly set during periods of low and high dlack tides. It istheintention of the fisher to keep the net off the bottom.
Thevessdl isattached to one end of the net and driftswiththenet. Theentirenet isperiodically retrieved onto the vessel
and catch isremoved. Drift times vary depending on fishing area, tidal condition, and catch

Regulations. Thefishery isalimited entry fishery with seasona 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 this fishery to monitor marine mammal interactionsin the early
1980s and in 1990-93. Incidental takes of harbor seal and California sea lion were documented, but only during the
winter seasons (which have been reduced dramatically in recent yearsto protect ESA listed saimon) . No mortalities
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were observed during the fall fisheries.

Category I11, WA, OR salmon net pens.

Number of permit holders: Therewere 12 commercia salmon net pen (“grow out” ) facilities licensed in Washington

in 1998. There are no commercia salmon net pen or aquiculture facilities currently licensed in Oregon. Non-
commercia 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: 1n Washington, net pens are found 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 bel ow a floating 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: In 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: In 1998, approximately 332 vessels used bottom and mid-water trawl gear
to harvest Pacific coast groundfish. Thisisdown from 383 vesselsin 1995. Groundfish trawl vesselsharvest avariety
of speciesincluding Pacific whiting (hake), flatfish, sablefish, lingcod, and rockfish. Thiscommercial 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 vessel to provide comprehensive data on total catch, including marine mammal takes. Whiting vesselsthat
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. 1n 1998, 13% of the whiting
deliverieslanded at shore-based processorswere monitored. Thefollowing isadescription of the commercial whiting
fishery.

Number of permit holders/active permit holders. A license limitation ("limited entry") program has been in effect in
the Pacific coast groundfish fishery since 1994. Non-tribal trawl vessel sthat harvest groundfish are required to possess
alimited entry permit to operateinthefishery. Any vessel with afederal limited entry trawl permit may fish for whiting,
but the number of vesselsthat do issmaller than the number of permits. In 1998, approximately 61 limited entry vessels,
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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 processors received unsorted
whiting catch.

Total effort: Thewhitingallocation continuesto befully utilized. From 1997 to 1999 the annual allocation was 232,000
mt/year, thisis an increase over the 1996 allocation of 212,000 mt and the 1995 allocation of 178,400 mt. In 1998,
motherships vesselsreceived 50,087 mt of whitingin 17 days, catcher/processorstook 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: The fishery extends from northern California (about 40E30' 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 occurs earlier 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, the fishery south of 40°30' N latitude opened April 15,
and the fishery north of 42° N latitude started on June 15. In 1998, the primary season for the shore-based fleet closed
on Octaber 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.

Requlations/M anagement type: Thisfishery ismanaged through federal regul ations 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 sealions, 2 northern el ephant seals, 2 Californiasealions, 3 Pacific white-sided dol phins, and 6 Dall's porpoise
werereported by observersin the at-sea processing fleet. Between 1996 and 1999, oneincidental take of aharbor seal
was documented in the shore-based fleet.

Category |11, Hawaii gillnet fishery.™

Number of active permit holders. 1n 1997 there were 129 active commercial fishers. 1n 1995 there were approximately
115.

Total effort: 1n 1997 therewere 2,109 tripsfor atotal catch of 864,194 poundswith 792,210 pounds sold. Thisfishery
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.

D escriptions 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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Reqgulations: Gear and season restrictions (see above).

Management type: Managed by the State of Hawaii Division of Aquatic Resources.

Comments: Theprinciple catchesinclude reef 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 linefishery.**

Number of permit holders. There are 164 permits under a (1994) federal limited entry program.

Number of active permit holders. In 1998 there were 114 active fishing vessels. For the years 1991-1997 the average
number of active fishing vessels was 118 vesseals, declining from the peak in 1991 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) daysof fishing effort and 14.7 million (sd=1.97 million) hooksset. 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 and
the main Hawaiian Islands' EEZ with less effort in the EEZ’ s of 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.

Geographicrange: Thisfishery encompassesahuge geographic range extending North-South from 40° N to the equator
and East-West from Kure Atoll to asfar as 135° W. Fishing for broadbills generally occurs north of Hawaii, (as much
as 2,000 miles from Honolulu), whereas fishing for tunas occurs around the Main Hawaiian Islands (MHI) and south
of the Hawaiian Islands.

Seasons. Thisfishery operates year-round. Effort is generally lower in the third quarter of the year.

Gear type: For broadbills, typically a 16-48 km monofilament line having as many as 700-1,000 branch lines (9-18 m
long), oneinfiveattached 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, a 32
kmlong main line, set during the day, is suspended from buoysand 1,000-1,400 dropper lines are attached to the main
line each with a hook (usually baited with whole fish).

Regulations. Effort is required to be outside of 50 nautical miles from the entire Northwestern Hawaiian islands
(NWHI) because of possible protected species (monk seal) interactions. Several 25-75 mile closed areas also exist
around the MHI to prevent gear conflicts with smaller fishing vessels.

Management type: Federal limited access program.

Comments: ThisHawaii longlinefishery isactive year-round and targets swordfish and tuna, other species are caught
incidentally. A small number of marine mammal interactionswith bottlenose dolphin and falsekiller whale, humpback
whale, Risso’ sdol phin, and bottlenose dol phin have been documented. 1n 1998 interaction with one humpback whale
wasreported (NMFSlogbook data) by afisher. Thismay have been aresult of thewhal e getting fouled in longline gear.
No interactions with monk seals have been reported. Dueto interactionswith protected species, especialy turtles, this

™ Ito, Russell 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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fishery has been observed since February 24, 1994 with a coverage of less than 5%.

Category |11, Hawaii lobster trap fishery.? 1213

Note: The portion of thisfishery managed by the State of Hawaii and operating inthe MHI isabout 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: 1n 1998 and 1999 therewere5 and 6 vessel sthat participated respectively. Inthe MHI
there were 5 active fishersin 1997.

Total effort: The number of trap hauls for 1999 is not available at this time. However, the mgjority of the effort took
placeinthe4 harvest guideline areas; Necker Bank, Gardner Pinnaclesand Maro Reef, with the remaining effort spread
out over 10 unique areas. In 1998 171,000 trap hauls were made by the 5 vessels during 9 trips and in 1997 atotal of
177,700 hauls were made. In the MHI 19 trips were made in 1997.

Geographic range: Lobster permits alow fishing operations in the US EEZ from 3 to 200 nmi offshore American
Samoa, Guam and Hawaii (including the EEZ areas of the NWHI and MHI). However, no vesselshave operated in the
EEZ’s of American Samoa or Guam since 1983.

Seasons. Thisfishery operates under aseasonal harvest guideline system opening on July 1. The season endsoncethe
harvest guideline is met, but no later than December 31. In 1998, the harvest guideline was divided into the 4 areas
mentioned above with total lobster catch set at (in thousands) 70, 20, 80, and 116, respectively. Area closure occurs
once an ared’ s harvest guidelineis met. Inthe MHI, open season is from September through April.

Gear type: Onestring consistsof approximately 100 Fathom-plus plastic lobster traps. About 10 such stringsare pulled
and set each day. Since 1987 escape ventsthat allow small lobsters to escape from the trap have been mandatory. In
1996, the fishery became “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 seals from getting their heads
stuck inthetrap. Inthe MHI, rigid trap materials must have adimension greater than 1 inch by 2 inches, with the trap
not exceeding 10 feet by six feet.

Regulations. Season, gear and quota restrictions (see above) for the NWHI were formulated by the Western Pacific
Regional Fishery Management Council and implemented by NMFS. The MHI fishery is managed by the State of
Hawaii, Division of Aquatic Resources with season and gear restrictions (see above).

Management type: Limited access program with bank specific quotas and closures. In the MHI, open access.

Comments: The NWHI fishery targets the red spiny lobster and the common slipper lobster. The ridgeback slipper
lobster isalso taken. Protected species of concern include monk seals (mentioned above) and turtles. There have been
no interactions with these species since 1995 but they have been seen in the vicinity of the fishing gear.

2K 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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Category |11, Hawaii inshor e 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 |11, Hawaii deep sea bottomfish handlineand jig fishery.

Note: Therearetwo commercial bottomfishfisheriesin Hawaii: adistant water Northwestern Hawaiian Islands(NWHI)
limited entry fishery under federal jurisdiction and the main Hawaiian |slands bottomfish fishery primarily under the
State of Hawaii jurisdiction.

Number of permit holders: The main Hawaiian Islands fishery is open access with close to 2,000 bottomfish vessels
registered with the State of Hawaii, whereas the NWHI is restricted to a maximum of 17 vessels.

Number of active permit holders: 1n 1997 in the 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 a limited 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: 1n 1998 in the MHI approximately 8,500 trips were made with atotal catch of 424,000 poundsfor an ex-
vessel landing value of $1,336,000. This fishery occurs primarily in offshore banks and pinnacles. In the NWHI
332,000 pounds ($894,000) were caught in 1998, below average since 1990.

Seasons: Y ear round.

Gear type: Thisfishery is ahook-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. Inthe MHI, the sale of snappers (opakapaka, onagaand uku) and jacks less than one pound is 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
asinglespeciesof grouper concentrated at depths of 30-150 fathoms. Thesefish havebeen fished onasubsistencebasis
since ancient times and commercially for at least 90 years. NMFS s considering the possibility of re-categorizing the
NWHI bottomfishfishery from Category |11 to Category |1 dueto concernsfor potential interactions between bottomfish
fishing vessels and Hawaiian monk sedl's, although there were none observed during 26 NWHI bottomfish trips during
1990-1993, and none reported. On 12 of the 26 trips, bottlenose dolphins 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 data is collected for
recreational or subsistence fishermen, but their MHI catch is estimated to be about equal to the MHI commercia catch.

Category |11, Hawaii tuna handline and jig fishery.

In 1997 atotal of 543 fishersmade 6,627 tripsin the MHI and caught 2,014,656 pounds and sold 1,958,759 poundsfor
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an ex-vessel value of $3,788,391. This fishery occurs around offshore fish aggregating devices and mid-ocean
seamounts and pinnacles. The principal catches are 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 I K I K I K I K I K I 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
California sealion 0 6 0 4 4 15 2 37 0 19 0 23
Steller sealion 0 0 0 0 0 0 0 0 0 1 0 0
Northern elephant seal 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 I K I K I K I K I K I K
Common dolphin 0 1 0 3 0 2

e} =] e}

(3] (3] (3]

2 2 2

California sealion 0 10 o 0 4 o 0 2 o

Qo Qo Qo

(e} (@] (e}

Harbor seal 0 2 8 0O o B 0 0 8

Z Z Z
Total Occurrences Reported 0 13 o 7 0 4
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Table 2. Strandingsreported to the NMFS Marine Mammal Stranding Networ k 1996-1998.

1996 1997 1998

Species CA OR/WA CA OR/WA CA OR/WA
n | %HR® | n [wHR®| n |%HR® | n | HR®]| n | %HR® | n |% HR®
Harbor Porpoise | 18 16.7(3)| 0 0(0)] 26 0()] 3 0] 37  108@4)]| 25 0(0)
Dall’s Porpoise | 2 0()] 8 0] 4 0(0)| 10 0] 2 0(0)] 2 0(0)
Pac. White-sided Dolphin | 1 0] o 0] 5 2001)| o0 0] 5 0] 1 0(0)
Risso’s Dolphin | 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(0)] 15 6.7()| o 0(0)] 35 29| o 0(0)
Striped Dolphin | 0 0©0)] 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 0] 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 Beaked Whale | 0 0] 1 0] o 0] o 0] o 0] o 0(0)
Cuvier's Beaked Whale | 1 0] o 0] 2 0] o 0()] 2 0] 1 0(0)
Peruvian Beaked Whale | 0 o) o 0] o 0] o 0] 1 100(0)| o 0(0)
Unident. Beaked 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 0©)] o 0] 1 0] o 0] o 0] o 0(0)
GrayWhde | 13 385(5)] 4 0] 10 600@)| 3 0()] 3 100(3)| 4 0(0)
Minke Whale | 1 0] o 0] o 0()] o 0] 1 0] 1 0(0)
BlueWhale | 1 0] o 0()] o 0] o 0] o 0] o 0(0)
FinWhae | 1 100 (1)| © 0] 1 1000)| 1 0] 1 0] o 0(0)
Humpback Whale | 1 0] o 0] 3 333w| o 0] 2 0(0)] 2 0(0)
Unidentified Cetacean | 2 0] o 0] 3 0] o 0] o 0] o 0(0)
Unidentified Porpoise | 0 0(0)] 2 0] o 0()] o 0] o 0] o 0(0)
Unidentified Dolphin | 8 0] o 0(0)] 16 0] 1 0(0)] 12 0] 5 0(0)
Unidentified Whale | 1 0] 1 o] 7 143w| 1 100@)| 2 0] o 0(0)
Unident. Balaenopterid | 1 0] o 0] 1 100(0)| o 0] o 0] 1 0(0)
Northern Fur Seal | 12 0] o 0(0)] 50 0©0)] 1 0(0)] 21 0] 1 0(0)
Guadalupe Fur Seal | 2 0] o 0()] 2 o) o 0()] 3 0] o 0(0)
Steller (Nthn) SeaLion | 10 0(0)] 2 0] 7 00| 3 3331 10 2000)f 7 0(0)
CaiforniaSeaLion | 724 146(106)] 30 233 (7)|1262 106(134)| 10 30.0(3)|2576 77.3199)| 75 12.0(9)
Unidentified SeaLion | 0 0] 23 476)| 0 0©0)]| o 0()] o 0] o 0(0)
Harbor Seal | 302 4.30(13)| 109 193 (21)| 297 5717)|127 9.4(12)| 313  67(21)|121  58(7)
Northern Elephant Seal | 240 208(5)| 2 50(1)| 241 04| o 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 0)]100 1191220 so0@)|120  6.209)] 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)

257
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Table 3. Characteristics of Category | Gillnet Fisheriesin California.

Fishery Species Mesh Size Water Depth Set Duration Deployment Miscellaneous
Category | Swor dfish/ 14" - 22" Ranges from 50fmsto | Typically 8-15 hrs. Drift Net Nets 300-1000 fms;
CA/OR Thresher Shark 2500fms Only 1000fms common; Other species

. caught: opah, louvar, tuna,
Sh_ark/_SNord_flsh thresher, blue shark, mako shark.
drift gillnet fishery
Category | Halibut/angd shark 85" <40fms 24hrs Set Net
CA angel shark/ i _ ,
halibut and other Barracuda 35 - <12hrs Drift Net April - July
species large mesh . " . o .

. . L eopard Shark 7.0" -9.0 <50fms - - Fished similar to halibut. Few
(_>3-5| n) set gillnet P boats tar get 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" - 8.5" >30fms 24 hrs Set Net Few boats target soupfin shark.

White Sea bass/ Usually 6.5" Usually 10 - 50 fms 8-24hrs. Mostly Drift Net White sea bass predominant tar get

Y ellowtail 6.0" -7.0" or Shallow 3 -4fms species. Nets 200 - 1000 fms,

M iscellaneous 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 Cdlifornia, 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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Figure 3. Observed set locations of the drift-net fishery during Figure 4. Observed set locations of the drift-net fishery during
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Figure 5. Observed set locations of the drift-net fishery during

1998.
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Figure 7. Observed locations of marine mammal
entanglements in the drift-net fishery during 1995.
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Figure 9. Observed locations of marine mammal
entanglements in the drift-net fishery during 1997.
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Figure 11. Observed set locations of the set gillnet fishery during

1994.
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Figure 13. Set gillnet fishery estimated days of fishing effort by
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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 al. 1995).
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APPENDIX 3 (revised 10/31/2002)
Stocks for which new assessment reports were written in 2002 are indicated by bold font.

SUMMARY OF 2002 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
California sea us. PAC SwC 109,854 | 0.12 1.0 6,591 1,352 1,208 N
lion
Harbor Seal California PAC SwcC 27,962 0.12 1.0 1,678 3714 666 N
Harbor Seal Oregon/ PAC AKC 22,380 0.12 1.0 1,343 317 316 N
Washington
Coast
Harbor Seal Washington PAC AKC 12,844 0.12 1.0 771 334 330 N
Inland Waters
Northern California PAC SwWC 60,547 | 0.083 1.0 2,513 3 88 3 86 N
Elephant Seal breeding
Guadal upe Fur Mexico to PAC SwcC 3,028 0.137 0.5 104 0.0 0.0 Y
Sedl Cdifornia
Northern Fur San Miguel PAC AKC 2,336 0.086 1.0 100 0.0 0.0 N
Sedl Island
Monk seal Hawaii PAC SWC 1,437 0.07 0.1 5.0 n/a n/a Y
Harbor Morro Bay PAC SWC 669 0.04 0.5 7 3.2 3.2 N
por poise
Harbor Monterey Bay PAC SWC 1,151 0.04 0.5 11 80 80 Y
por poise
Harbor San Francisco- | PAC SwC 4,858 0.04 0.5 49 304 304 N
porpoise Russian River
Harbor Northern PAC SwWC 12,940 0.04 1.0 259 30 30 N
porpoise CA/Southern
OR
Harbor Oregon/ PAC AKC 28,967 0.04 0.5 290 9 9 N
porpoise Washington
Coast
Harbor Washington PAC AKC 2,545 0.04 0.4 20 15 15 N
por poise Inland Waters
Dall’s Porpoise California/ PAC SwcC 81,866 0.04 0.45 737 12 12 N
Oregon/
Washington
Pacific White- Californial/ PAC SwcC 17,475 0.04 0.45 157 368 36.8 N
sided Dolphin Oregon/
Washington
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APPENDIX 3 (revised 10/31/2002)
Stocks for which new assessment reports were written in 2002 are indicated by bold font.

SUMMARY OF 2002 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
Californial/
Risso’s Dolphin Oregon/ PAC SwC 13,079 0.04 0.4 105 55 55 N
Washington
Bottlenose Cdlifornia
Dolphin coastal PAC SwC 186 0.04 0.5 1.9 0 0 N
Californial/
Bottlenose Oregon/
Dolphin Washington PAC SwC 850 0.04 0.5 85 0 0 N
Offshore
California/
Striped Dolphin Oregon/ PAC SwcC 17,995 0.04 0.5 180 0 0 N
Washington
Common Californial/
dolphin, Oregon/ PAC SwC 318,795 0.04 0.5 3,188 79 79 N
short-beaked Washington
Common
dolphin, Cdlifornia PAC SwC 27,739 0.04 0.45 250 14 14 N
long-beaked
Northern right- Californial
g Oregon/ PAC SwcC 10,060 0.04 0.48 97 15 15 N
whale dolphin b
Washington
Eastern North
Killer whale Pecific PAC SwcC 209 0.04 0.5 21 0 0 N
Offshore
Eastern North
Killer whale Pacific PAC | AKC 78 004 | 05 0.8 0 0 N
Southern
Resident
. Cdlifornia/
Shl?(r)ttm;eg Oregon/ PAC | swc 717 004 | 04 57 30 30 N
p Washington
.. California/
Baird's Beaked Oregon/ PAC | swc 313 004 | 05 20 0 0 N
Whale b
Washington
Mesoplodont California/
P Oregon/ PAC SwWC 2,734 0.04 0.5 27 0 0 N
Beaked Whales >
Washington
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APPENDIX 3 (revised 10/31/2002)
Stocks for which new assessment reports were written in 2002 are indicated by bold font.

SUMMARY OF 2002 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
- California/
CuviersBeaked |~ o0y PAC | swc | 4300 | 004 | 05 43 0 0 N
Whale >
Washington
m am Cdlifornia/
Pygmy Sp Oregon/ pac | swc | 2837 | o4 | 05 28 0 0 N
Whale >
Washington
Cdlifornia/
Sperm whale Oregon/ PAC SWC 1,026 0.04 0.1 21 1.7 17 Y
Washington
Humpback | Bastern North | o)« | qyc | 774 | 008 | o1 16 312 308 Y
whale Pacific
Bluewhde | EEEMNoth | e | swe | 1716 | 004 | o1 17 0.0 0 Y
Pacific
Cdlifornia/
Finwhale Oregon/ PAC SWC 1,581 0.04 0.1 3.2 04 0 Y
Washington
Cdlifornia/
Bryde' swhae Oregon/ PAC SWC 11,163 0.04 0.5 n‘a 0 0 N
Washington
California/
Sel whale Oregon/ PAC SWC na 0.04 0.1 na 0 0 Y
Washington
California/
Minke whale Oregon/ PAC SWC 440 0.04 0.45 4.0 0 0 N
Washington
Rough-Toothed |, paC | swc | 76 | o004 | 05| o8 na na N
Dolphin
Ris0's Hawaii PAC | swc na | 004 | 05 n/a n/a n/a N
Dolphin
Bottlenose Hawaii pac | swc | 479 | 004 | 05 48 n/a na N
Dolphin
Pantropical Hawaii PAC | swc | 2040 | 004 | 05 20 n/a n/a N
spotted dolphin
Spinner dolphin Hawaii PAC swcC 2,355 0.04 0.5 24 n/a n/a N
Striped dolphin Hawaii PAC SWC 52 0.04 0.5 0.5 n/a n/a N
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Stocks for which new assessment reports were written in 2002 are indicated by bold font.

SUMMARY OF 2002 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-headled Hawaii PAC | swc 81 004 | 05 0.8 na na N
whale
Pygmy killer Hawaii PAC | swc | nwa | 004 | 05 n/a n/a na N
whale
Falsekiller Hawaii PAC | swc 83 004 | 05 0.8 7 7 Y
whale
Killer whale Hawaii PAC SwWC n/a 0.04 0.5 n/a n/a n/a N
Rilot whale, Hawaii pac | swc | 1313 | 004 | 05 13 na na N
short-finned
Blainville's .
beaked whale Hawaii PAC SwWC 43 0.04 0.5 0.4 n/a n/a N
Cuvier's .
beaked whale Hawaii PAC SwWC 29 0.04 0.5 0.3 n/a n/a N
Pygmy sperm Hawaii pac | swe | wa | 004 | o5 na na na N
whale
Dwarf sperm Hawaii PAC | swc | na | 004 | 05 n/a n/a n/a N
whale
Sperm whale Hawalii PAC SWC 43 0.04 0.1 04 n‘a n/a Y
Bluewhale Hawaii PAC SwWC n/a 0.04 0.1 n/a n/a n/a Y
Finwhale Hawaii PAC SwWC 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.
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APPENDI X 4 (revised 10/31/2002)

CHRONOLOGY OF U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS, 1995-2002.
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 || 2001 || 2002

PINNIPEDS

CALIFORNIA SEA LION (Zalophus californianus californianus): X X X R R
U.S. Stock

HARBOR SEAL (Phoca vitulina richardsi): X X X X R
California Stock

HARBOR SEAL (Phoca vitulina richardsi): X X X X R X
Oregon & Washington Coastal Waters Stock

HARBOR SEAL (Phoca vitulina richardsi): X X X X R X
Washington Inland Waters Stock

NORTHERN ELEPHANT SEAL (Mirounga angustirostris): X X X R X
California Breeding Stock

GUADALUPE FUR SEAL (Arctocephalus townsendi) X R X R R

NORTHERN FUR SEAL (Callorhinus ursinus): X X X X R R

San Miguel Island Stock

HAWAIIAN MONK SEAL X X X X X X
(Monachus schauinslandi)

CETACEANS- U. S. WEST COAST

HARBOR PORPOISE (Phocoena phocoena): Morro Bay Stock N

HARBOR PORPOISE ((Phocoena phocoena): Monterey Bay N

Stock

HARBOR PORPOISE ((Phocoena phocoena): San Francisco- N

Russian River Stock

HARBOR PORPOISE ((Phocoena phocoena): N California/'S N

Oregon Stock

HARBOR PORPOISE (Phocoena phocoena): X X X X X E
Central California Stock

HARBOR PORPOISE (Phocoena phocoena): X X X X X E
Northern California Stock

HARBOR PORPOISE (Phocoena phocoena): X X X X X R X2
Oregon/Washington Coast Stock

HARBOR PORPOISE (Phocoena phocoena): X X X X X R X
Washington Inland Waters Stock

DALL'S PORPOISE (Phocoenoides dalli): X X X R R
California/Oregon/Washington Stock

PACIFIC WHITE-SIDED DOLPHIN (Lagenorhynchus X X X R R

obliquidens): California/ Oregon/Washington, Northern and

Southern Stocks

RISSO'S DOLPHIN (Grampus griseus): X X X R R

California/lOregon/Washington Stock

BOTTLENOSE DOLPHIN (Tursiops truncatus): X X X X R
California Coastal Stock

BOTTLENOSE DOLPHIN (Tursiops truncatus): X X X R R
California/Oregon/Washington Offshore Stock
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APPENDI X 4 (revised 10/31/2002)

CHRONOLOGY OF U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS, 1995-2002.
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 " 2001 " 2002 |
X R R

STRIPED DOLPHIN (Senella coeruleoalba): X X
California/lOregon/Washington Stock

SHORT-BEAKED COMMON DOLPHIN (Delphinus delphis): X X X R R
California/lOregon/Washington Stock

LONG-BEAKED COMMON DOLPHIN (Delphinus capensis): X X X R R
California Stock

NORTHERN RIGHT-WHALE DOLPHIN (Lissodelphis borealis): X X X R R
California/lOregon/Washington Stock

KILLER WHALE (Orcinus orca): X X E E E E
California/Oregon/Washington Pacific Coast Stock

KILLER WHALE (Orcinus orca): X X X X X X
Eastern North Pacific Southern Resident Stock

KILLER WHALE (Orcinus orca): (INCLUDED IN ALASKA REPORTS) X X R (IN
Eastern North Pecific Transient Stock ALASKA
REPORTS
)
KILLER WHALE (Orcinus orca): N X R R

Eastern North Pacific Offshore Stock

SHORT-FINNED PILOT WHALE (Globicephala X X X X R R
macrorhynchus):
California/Oregon/Washington Stock

BAIRD'S BEAKED WHALE (Berardius bairdii): X X X R R
California/Oregon/Washington Stock

MESOPLODONT BEAKED WHALES (Mesoplodon spp.): X X X X R R
California/Oregon/Washington Stocks

CUVIER'S BEAKED WHALE (Ziphius cavirostris): X X X R R
California/Oregon/Washington Stock

PYGMY SPERM WHALE (Kogia breviceps): X X X R R
California/Oregon/Washington Stock

DWARF SPERM WHALE (Kogia sima): X X E E E
California/Oregon/Washington Stock

SPERM WHALE (Physeter macrocephalus): X X X X X R
California/Oregon/Washington Stock

HUMPBACK WHALE (Megaptera novaeangliae): X X X X X X
Eastern North Peacific Stock

BLUE WHALE (Balaenoptera musculus): X X X R R
Eastern North Pacific Stock

FIN WHALE (Balaenoptera physalus): X X X X R
California/Oregon/Washington Stock

BRYDE'S WHALE (Balaenoptera edeni): X X X R R
Eastern Tropical Pacific Stock

SEI WHALE (Balaenoptera borealis): X X X R R
Eastern North Pacific Stock

MINKE WHALE (Balaenoptera acutorostrata): X X X X R R
California/Oregon/Washington Stock

CETACEANS- HAWAII
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APPENDI X 4 (revised 10/31/2002)

CHRONOLOGY OF U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS, 1995-2002.
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 " 2001 " 2002 |
X R R

ROUGH-TOOTHED DOLPHIN (Steno bredanensis): X R
Hawaiian Stock

RISSO'S DOLPHIN (Grampus griseus): X R X R R
Hawaiian Stock

BOTTLENOSE DOLPHIN (Tursiops truncatus): X R X R R
Hawaiian Stock

PANTROPICAL SPOTTED DOLPHIN (Senella attenuata): X R X R R
Hawaiian Stock

SPINNER DOLPHIN (Senella longirostris): X R X R R
Hawaiian Stock

STRIPED DOLPHIN (Senella coeruleoalba): X R X R R
Hawaiian Stock

MELON-HEADED WHALE (Peponocephala electra): X R X R R
Hawaiian Stock

PYGMY KILLER WHALE (Feresa attenuata): X R X R R
Hawaiian Stock

FALSE KILLER WHALE (Pseudorca crassidens): X R X X X
Hawaiian Stock

KILLER WHALE (Orcinus orca): X R X R R
Hawaiian Stock

SHORT-FINNED PILOT WHALE (Globicephala X R X R R
macrorhynchus):
Hawaiian Stock

BLAINVILLE'S BEAKED WHALE (Mesoplodon densirostris): X R X R R
Hawaiian Stock

CUVIER'S BEAKED WHALE (Ziphius cavirostris): X R X R R
Hawaiian Stock

PYGMY SPERM WHALE (Kogia breviceps): X R X R R
Hawaiian Stock

DWARF SPERM WHALE (Kogia sima): X R X R R
Hawaiian Stock

SPERM WHALE (Physeter macrocephalus): X R X R R
Hawaiian Stock

BLUE WHALE (Balaenoptera musculus): X R X R R
Hawaiian Stock

FIN WHALE (Balaenoptera physalus): X R X R R
Hawaiian Stock

BRYDE'S WHALE (Balaenoptera edeni): X R X R R
Hawaiian Stock

APPENDIX TITLES APPENDIX NUMBERS

Summary of Pacific Stock Assessment Reports 1 3 1 2 3 3 3
Description of U.S. Commercia Fisheries 1 1 1 1
Cetacean Survey Effort 2 2 2 2
Review of New Information for Pecific Marine Mammal Stocks 2
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APPENDI X 4 (revised 10/31/2002)

CHRONOLOGY OF U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS, 1995-2002.
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 " 2001 " 2002 |

Chronology of U. S. Pacific Stock Assessment Reports

U.S. Fish and Wildlife Service California & Washington sea otter
stock assessments

| 5 5 5

The public comment, review and revision process has necessitated about a one year time lag between the draft revision and final publication of
Marine Mammal Stock Assessment Reports. Therefore, in 1997, the Stock Assessment Report dates were changed to *1998' to match the 1998
publication year of the report.

2The Oregon/Washington coast stock of harbor porpoise previously included animals south to the California/Oregon border. Stock revisions based
on genetic and sighting density dataresulted in the southern boundary of this stock being moved north to Cape Blanco, Oregon (see stock assessment
report for Oregon/Washington coast harbor porpoise).
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Appendix 5. The following stock assessment reports were prepared by the U.S.Fish and
Wildlife Service.  NMFS includes these reports in this Technical Memorandum as a
convenience to interested readers and in response to a recommendation from regional
Scientific Review Groups.

Revised 10/4/1995

SOUTHERN SEA OTTER (Enhydralutrisnerels):
California Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Southern sea otters breed and give birth in California year round, however the seasonality is not highly
synchronous and the birth peak may extend over severa months (Siniff and Ralls 1991, Riedman et al. 1994). The
population ranges aong the mainland coast from Pt. Ano Nuevo, Santa Cruz County south to Purisima Point, Santa
Barbara County; an experimental population currently exists at San Nicolas Island, Ventura County. The initial
translocation of sea ottersto San Nicolas Island occurred in August 1987.

The population of southern seaottershistorically ranged from northern Californiaor Oregon to approximately
Punta Abreojos, Baja California (Wilson € al. 1991). Harvest of sea otters during the 1700's and 1800's reduced the
speciesthroughout itsrange. In 1914, thetotal California population was estimated to be about 50 animals (California
Department of Fish and Game 1976). The estimated carrying capacity in Californiaranges between 13,500 and 30,000
sea otters (Marzin and DeMaster, In prep.).

POPULATION SIZE

Data on population size and distribution of the southern sea otter have been gathered for more than 50 years.
In 1982, a standardized survey technique was adopted to eliminate variation from future counts (Estes and Jameson
1988). This method involves shore-based censuses of approximately 80 percent of the population, supplemented with
aerial surveys of theremaining 20 percent. These surveys are conducted twice each year (in spring and fall). The San
Nicolas Island experimental population is surveyed approximately every two months.

Minimum Population Estimate

Based onthe 1994 spring survey (actual count), the minimum southern seaotter popul ation size of themainland
population is 2,359 individuals. Based on the most recent survey of the San Nicolas Island experimental population,
the minimum sea otter population sizeis 17 individuals. Counts of sea otters at San Nicolas Island during 1994 and
1995 have ranged between 10 and 17 individuals.

Current Population Trend

Based on annual spring count totals since 1983, the southern sea otter population is continuing to increase.
The mean growth rate from 1983 through 1994 is 5.7 percent (R. Jameson, National Biological Service, pers. comm.,
Esteset al., In press) (The 1994 count represented a 5.4 percent increase over 1993). Recent counts of the San Nicolas
Island experimental population indicate a dight increase in the population; available information is inadequate to
determine trends at thistime.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The maximum growth rate (r,,) for sea otter populations is about 20 percent (Estes 1990). Except for
Cdliforniaand Washington, all increasing sea otter populations for which data are available have grown at about this
rate. Since the early 1900's, the California sea otter population increased at about 4 to 5 percent ayear until the mid-
1970's. Available information suggests that between 1976 and 1982 population growth ceased and possibly declined
by as much as 20 percent. Counts from 1983 to 1994 have increased at about 5 to 6 percent per year (Esteset al., In
press). In Cdlifornia, ther,,, appearsto be 6 percent.
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ANNUAL HUMAN-CAUSED MORTALITY

Incidental drowning of seaottersin gill and trammel entangling nets has been asignificant source of mortality
(Wendell et al. 1985). Mortality assessments for southern sea otters in California's commercial fisheries have been
based on direct observations. Monitoring of commercial fisheries was initiated in 1982. Extrapolations from the
number of otters observed drowned and the proportion of the set-net fishery sampled indicated that from June 1982 to
June 1984, an average of 80 sea otters drowned in gill and trammel nets each year (Wendell et a. 1985). Thefirst of
several State restrictions of gill and trammel net fishing to protect sea otters was enacted in 1985. The most recent
restriction, California Senate Bill No. 2563, was enacted in 1990 and became effective on January 1, 1991. Thisbill
prohibits the use of gill and trammel netsin waters shallower than 30 fathoms between Waddell Creek in Santa Cruz
County and Point Sal in Santa Barbara County. Gill and trammel net fishing are prohibited within 30 fathoms around
San Nicolas Iland, Ventura County.

Since 1988, 26 otters have been observed or otherwise known to have drowned in legally set commercial
fishing nets: 5in 1988, 11in 1989, 9in 1990, and 0in 1991 and 1992, 1in 1993, and 0in 1994. The net responsible
for the 1993 mortality is of unknown origin. 1t may have been legally or illegally set, or a piece of netting set adriftin
which the otter became entangled. In 1992, a dead sea otter was recovered by a California Department of Fish and
Gamewarden in acrab pot located in 30 to 60 feet of water off Point Santa Cruz, Santa Cruz County. Thelevel of take
of southern sea ottersin lobster and crab fisheriesin Californiais unknown. Although the level of take is unknown,
it has been postulated by some to have made a significant contribution to the lack of population growth in the colony
of sea otters translocated to San Nicolas Idland.

Other sourcesof human-caused mortality include shooting, boat strikes, captureand rel ocation efforts, oil spills
and possibly elevated levels of polychlorinated biphenyls (PCBs) and other toxic contaminants.

FISHERIESINFORMATION

Fishing with set gillnets has been restricted throughout most of the range of the southern sea otter with one
exception. Set gillnets are used by approximately 6 vessels (T. Price, National Marine Fisheries Service, pers. comm.)
to catch halibut and flounder, al ong the coastline from Point Sal to Point Arguello, SantaBarbara County. Becausethis
areais remote and difficult to access, this fishery is not monitored and no data exists on the level of take of southern
sea otters.

L obster and crab fishing occur within the range of the southern seaotter. Availableinformation suggeststhat
sea otters are accidentally caught and drowned in lobster and crab traps.

Aspart of the southern sea otter recovery effort, the Fish and Wildlife Service has attempted to establish asea
otter colony at San NicolasIsland. Public Law 99-625, which provided the legidative authority for the translocation
of sea otters from the mainland to San Nicolas |sland, specified that the area surrounding the translocation zone be
designated a "management zone" from which sea otters are to be excluded by non-lethal means to prohibit range
expansion and protect fishery resources south of Point Conception.

STATUSOF STOCK

The southern sea otter was designated as a threatened speciesin 1977 (42 FR 2965-2968) pursuant to the
Endangered Species Act of 1973, asamended (16 U.S.C. 1531 et seg.). Because of itsthreatened status, the southern
seaotter also isdesignated as depleted under the Marine Mammal Protection Act of 1972, asamended (16 U.S.C. 1361
et seq.). Furthermore, the southern sea otter population is below its Optimum Sustainable Population level.

If therestrictions on the use of gill and trammel netsin areasinhabited by southern seaotterswerelifted, the
southern sea otter popul ation would be designated as a " strategic stock as defined by the Marine Mammal Protection
Act, requiring constitution of a Take Reduction Team to advise on measures that could and should be taken to ensure
that the incidental take of sea otters, by itself and in combination with other possible sources of non-natural mortality,
does not exceed the calculated potential biological removal level.

POTENTIAL BIOLOGICAL REMOVAL
The Potential Biological Removal (PBR) for the Californiastock is 7 animals. PBR is the product of three
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elements: the minimum population estimate (N,,;,,); half the maximum net productivity rate (0.5 R.,); and arecovery
factor (F,). For the California sea otter stock, N,,,=2,376; R,,= 6 percent; and F=0.1.

Calculating aPBR for the southern sea otter serves no practical purpose. Incidental take of the southern sea
otter is not governed under section 118 of the Marine Mammal Protection Act.
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Revised 10/4/1995

SEA OTTER (Enhydra lutris kenyoni):
Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Sea otters breed and give birth year-round (Riedman and Estes 1990). The peak pupping period for the
Washington population is not defined; however, breeding and pupping seasons peak about 2-3 months later in
Alaskathan in California. The Washington population ranges from Neah Bay south to Destruction Island.

Enhydra lutris kenyoni historically ranged throughout the Aleutian Islands, originally as far north as the
Pribilof Islands and in the eastern Pacific Ocean from the Alaskan Peninsula south along the coast to Oregon
(Wilson el al. 1991). This subspecies was extirpated from most of its range during the 1700's and 1800's as the
species was exploited for itsfur. 1n 1969 and 1970, atotal of 59 sea otters captured at Amchitka lsland, Alaska
were released in Washington (Jameson et a. 1982). The estimated carrying capacity in Washington has not been
determined.

For management purposes pursuant to the Marine Mammal Protection Act of 1972, the range of this stock
currently is being considered as within the boarders of the state of Washington.

POPULATION SIZE

The reintroduced population was not surveyed between 1970 and 1977. In 1977, the U.S. Fish and
Wildlife Service surveyed the coast and counted only 19 sea otters. The population was surveyed again in 1978.
Between 1981 and 1989 the popul ation was surveyed every other year. Since 1989, data on size and distribution of
the Washington sea otter population have been gathered annually using combined aerial and ground counts.

Minimum Population Estimate

Based on the 1994 spring survey (actual count), the minimum population sizeis 360. Survey conditions
during 1994 were less than optimal and the Service believes that the population is probably dightly larger than this
count.

Current Population Trend

Based on count totals from 1977 to the present, the Washington sea otter population is continuing to
increase. Since 1989 (when the current survey method was initiated) through 1994, the population has grown at an
average rate of 12 percent per year (R. Jameson, National Biological Service, pers. comm.).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The maximum growth rate (r,,,) for sea otter populations is about 20 percent. Except for California and
Washington sea otter populations, all increasing populations for which data are available have grown at about this
rate (Estes 1990). In Washington, ther,,, appears to be 12 percent.

ANNUAL HUMAN-CAUSED MORTALITY

Incidental drowning of sea ottersin gill and trammel entangling nets has been a significant source of
mortality for southern sea otters (Wendell et al. 1985). In 1992, a dead sea otter was recovered by a California
Department of Fish and Game warden in a crab pot located in 30 to 60 feet of water off Point Santa Cruz. The level
of take of southern sea ottersin lobster and crab fisheriesin Californiais unknown. Reports from Alaska further
substantiate the incidental take of sea ottersin traps fisheries.
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Sea otters are susceptible to drowning in gill netsin Washington's coastal gill net fisheries, but documented
incidental takes arerare. In Washington, one sea otter waskilled in atribal chinook salmon set-net in the vicinity of
the mouth of the Ozette River on the north Washington coast. However, as the sea otter population expands,
mortality in crab pot and tribal set-net fisheries may increase.

Other sources of human-caused mortality affecting the Washington population of sea otters are not well
documented. Documented sources of human-caused mortality for the southern sea otter include shooting, boat
strikes, capture and relocation efforts, oil spills and possibly elevated levels of polychlorinated biphenyls (PCBs)
and other toxic contaminants. In Washington , an uncertain number of sea otters may have been killed in recent
years by small oil spills.

Native Americans of the Pacific northwest have Tribal Rights to wildlife resources. These resources are
claimed by the tribes to include sea otters. Currently thereis no harvest of sea otters by the Native Americans;
however, there is an interest to develop such a program.

FISHERIESINFORMATION

At present, there has been only one recorded otter-fishery interaction in Washington. Set gill nets are used
by Native Americans to catch salmon along the north coast of Washington and the Strait of Juan de Fuca. This
fishery operates out of Neah Bay. Asthe Washington sea otter population moves north, or if the fishery moves
south, the probability of fisheries-related incidental take will increase.

As sea otters expand their range north or south, they will encounter several sport and commercial shellfish
fisheries (urchins, razor clams, Dungeness crabs) along the coast. Evidence from California and Alaska suggests
that incidental take of sea otter in crab traps may occur.

STATUSOF STOCK

The Washington sea otter has no formal Federal designation. It islegally designated as endangered by the
State of Washington (Washington Administrative Code 232-12-014). The Washington sea otter population is below
its Optimum Sustainable Population level.

POTENTIAL BIOLOGICAL REMOVAL

The Potential Biological Removal (PBR) for the Washington stock is 11 animals. PBR isthe product of
three elements: the minimum population estimate (N,;,); half the maximum net productivity rate (0.5 R,,); and a
recovery factor (F,). For the Washington sea otter stock, N,,,=360; R,,=12 percent; and F,=0.5.
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