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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 42 Pacific marine mammal stocks under NMFS
jurisdiction. Information ontheremaining 14 Pacific region stocksisreprinted without revision and also appearsinthe
2001 and 2002 reports (Carretta et al. 2001, 2002). New information is highlighted in gray. Stock Assessments for
Alaskan marine mammals are published by the National Marine Mammal Laboratory (NMML) in a separate report.

The 42 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, Oregon/Washington coast harbor porpoise, and San Miguel I1sland
northern fur seal. Honolulu laboratory staff prepared the report on the Hawaiian monk seal. SWFSC, La Jolla
Laboratory staff prepared stock assessments for the remaining 35 stocks.

New abundance estimates are avail able for 26 stock assessments prepared by the Southwest Fisheries Science
Center. Thereport for the California/Oregon/Washington stock of pygmy sperm whale (Kogia sima), which had been
eliminated in 2000 due to the rarity of sighting or stranding records along the U.S. west coast, has been reinstated in
this volume because of recent strandingsin southern California.

Earlier versions of these stock assessment reportswere reviewed by members of the Pacific Scientific Review
Group; wethank themfor their hel pful comments. The authorsal so wish to thank thosewho provided unpublished data.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 California sealion Zalophus californianus includes
three subspecies: Z. c. wollebaeki (on the Galapagos |slands), Z.
C. japonicus (in Japan, but now thought to be extinct), and Z. c.
californianus (found from southern Mexico to southwestern
Canada; herein referred to as the California sea lion). The
breeding areas of the Californiasealion areonidandslocatedin | ™
southern California, western Baja California, and the Gulf of e Srares
Cdlifornia(Figure 1). Thesethreegeographicregionsareusedto | .| S©
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 Bgja California stock extends from | ™ ,
the U.S./Mexico border to the southern tip of the Baja Caifornia WESTERN BAJA CALIFORNIA STOCK
Peninsula; and (3) the Gulf of Californiastock whichincludesthe |
Gulf of California from the southern tip of the Baja Cdifornia PACIFIC OCEAN
peninsula and across to the mainland and extends to southern
Mexico (Lowry et a. 1992). Some movement has been
documented between these geographi c stocks, but rookeriesinthe
United States are widely separated from the mgjor rookeries of | ver—r— o o o
western Baja California, Mexico. Males from western Baja Longitude
California rookeries may spend most of the year in the United Figure 1. Geographic range of California sea
States. Genetic differences have been found between the U.S. lions showing stock boundaries and locations of
stock and the Gulf of California stock (Maldonado et al. 1995). major rookeries.
There are no international agreements for joint management of
Cdlifornia sealions between the U.S., Mexico, and Canada.
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POPULATION SIZE

The entire popul ation cannot be counted because all age and sex classes are never ashore at the sametime. In
lieu of counting all sealions, pups are counted during the breeding season (because thisis the only age class that is
ashore in its entirety), and the number of births is estimated from the pup count. The size of the population is then
estimated from the number of births and the proportion of pups in the popul ation.

Censuses are conducted in July after al pups have been born. To estimate the number of pups born, the pup
count in 4999 2001 (42,388 49,078) was adjusted for an estimated 15% pre-census mortality (Boveng 1988; Lowry et
al. 1992), giving an estimated 48,746 56,440 live births in the population. The fraction of newborn pups in the
population (22:8%-t6-23-9% 23.1% to 23.8%) was estimated from a life 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
California sealion population (5:6%t6-6:2% 5.4% to 6.1% yr*, respectively, seebelow). Multiplying the number of
pups born by the inverse of these fractions (4396419 4.32 to 4.20) results in population estimates ranging from
244;006-t6-204,000 244,000 to 237,000 (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 the4999 2001 breeding season. The minimum population size of the U.S.
stock is3689;854 138,881(NMFS unpubl. data). It includesall California sealions counted during the July $999 2001
census at the four rookeries in southern Californiaand at the haulout sites located between Point Conception and the
Oregon/Cdliforniaborder. Anadditional unknown number of California sealionsareat sea or hauled out at locations
that were not censused.



Current Population Trend
Records of pup counts from 1975 to CALIFORNIA SEA LION PUPS

4999 2001 (Figure 2) were compiled from the United States

literature, NMFS reports, unpublished NMFS 50

data, and Lowry 1999 (theliterature up to 1992 |

is listed in Lowry et al. 1992). Pup counts 45+

from 1975 through 999 2001 were examined ﬁ |

for four rookeries in southern California and Qo 40i = COUNTS

for hauloutsin central and northern California. = 8351 . COUNTS AND ESTIMATE

Log-linear interpolation between adjacent E % |

counts was used to estimate counts for 5 830

rookeries when they were not censused in a O 225;

given year: (1) 1980 at Santa Barbara Is.; (2) O |

1978-1980at San Clementels.; (3) 1978, 1979, % 20 |

1988, and 1989 at San Nicolas Is. The mean o f

was used when more than one count was 15

available for a given rookery. Also, an index 10i -
was used for San Miguel 1sland because some

years lacked data for certain areas. Three 1975 1980 1985 1990 1995 2000 2005
major declines in the number of pups counted YEAR

occurred during El Nifio eventsin 1983, 1992- Figure 2. U. S. pup count index for California sealions (39#5-99
93, and 1998 (Figure 2). A regression of the 1975-2001)

natural logarithm of the pup countsagainst year

mdrcates that the counts of pups mcreased at an annual rate of 5:6% 5 4% between 1975 and 1999 2001 —'Fheeeunts

i 5 i v- When pup countsfor
EI N|no years (1983 1992 1993 and 1998) are removed from the 1975-2001 tlme series, the count of pupsincreased
at an annual rate of 6.1%.

The $975-99 1975-2001 time series of pup counts shows the effect of three El Nifio events on the sealion
population. 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 (DelLong et al 1991) which prevented the rebound in pup production after the event
was over becausethere werefewer adult femalesavail ablein the population to produce apup (it took five yearsfor 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, is manifested in lower net productivity ratesfor 1997 and 1999 (relative to 1997; Figure 2) because fewer
fema es reached reproductlve age (femal es reach reproductlve age a 3 to5 years) —'Fheref-ere—t-heef—feets-ef—t-he&%’z‘-es

('D

grovvth

has—reaehed—eaﬁvmg-eapaerty- The severrty, timi ng, Iength and frequency of future El N|nos WI|| gover
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 mortalities take a
fraction of the net production. Net productivity was, therefore, calculated for $986-1999 1980-2001 astheredlized rate
of population growth (increasein pup countsfrom year | to year 1+1, divided by pup countinyear 1) plushuman related
mortalities (fishery and non-fishery mortalitiesin year | divided by population sizein year 1). 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, 14351,468, 1,348 1,443, 1,524, 1,613,



and 1,291 for 1980 to $998 2001,

respectively (Miller et al. 1983; NET PRODUCTION = Growth + Human related mortalities
Hanan et a. 1988; Hanan and United States
Diamond 1989; Brown and Jeffries 20
1993; Barlow et al. 1994, Julian & 4 A
1997, Julian and Beeson 1998, S 1.5 T
Cameron and Forney 1999, NMFS 2 1
. ) o 1.0
unpubl. data).—Fishery-moertatity-for — 4
1999-(4:261)wesestimatedasthe 3 0.5 T A
i D
Freer6f-1996-1996: S T2 e, .0, o o
: S 0.0 b
Between 1980 and 4999 I + N A
2001 the net production rate ks -0.5 + A
averaged 16:1% 15.1% (Figure 3). = T
A regron (thlﬂ ||ne) ShOWS a 10 ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
slight increase in net production 80 82 84 86 88 90 92 94 96 98 00
rates, but the regression is strongly YEAR

influenced by the El Nifio years

(1983, 1992, and 1998) and thehigh Figure 3. Net production rates and regression lines estimated from pup counts
net production rate during El Nifio with corrections for incidental human related mortalities. Thick line excludes
recovery years (1994 and 1999). El Nifio yearsand El Nifio recovery years (i.e., triangles); thin line includes all
When El Nifio years (1983, 1992, years.

1993, and 1998) and El Nifio

recovery years (1994 and 1999) are removed, the regression line shows aslight decrease (thick line) and net production
averages 13-2% 12.5%. Maximum net productivity rates cannot be estimated from available data.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(369,854 138,881) times one half the default maximum net growth rate for pinnipeds (Y2 of 12%) timesarecovery factor
of 1.0 (for astock of unknown status that is growing, Wade and Angliss 1997); resulting in a PBR of 6;59% 8,333 sea
lions per year.

ANNUAL HUMAN-CAUSED MORTALITY
Historical Depletion

Records of historic exploitation of California sealions include harvest for food by native Californiansin the
Channel 1slands 4,000-5,000 years ago (Stewart et al. 1993) and for oil and hides in the mid 1800s (Scammon 1874).
More recent exploitation of sea lions for pet food, target practice, bounty, trimmings, hides, reduction of fishery
depredation, and sport arereviewed in Helling (1984), Cass (1985), Seagerset a. (1985), and Howorth (1993). Lowry
et a. (1992) stated that there were few historical records to document the effects of such exploitation on sea lion
abundance.

Fisheries|Information

Cdlifornia sealions are killed incidentally in set and drift gillnet fisheries (Hanan et al. 1993; Barlow et al.
1994; Julian 1997; Julian and Beeson, 1998, Cameron and Forney 1999; Table 1). Detailed information on these
fisheriesisprovidedin Appendix 1. Mortality estimatesfor the Californiathe set and drift gillnet fisheriesareincluded
in Table 1 for the five most recent years of monitoring, $994-98 1997-2001 (Juttan-ana-Beeson1998; Julian 1997;
Cameron and Forney 1999, 2000; Carretta 2001, 2002). A controlled experiment during 1996-97 demonstrated that
the use of acoustic warning devices (pingers) reduced sealion entanglement rates considerably within the drift gillnet
fishery (Barlow and Cameron 1999). However, entanglement rates increased again during the 1997 El Nifio and
continued during 1998. The reasons for the increase in 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, which
would provide opportunity for increased interactionswith thedrift gillnet fishery (Barlow and Cameron 1999). Because
of interannual variability in entanglement rates, additional years of data will be required to fully evaluate the



effectlveness of p| ngersfor reduci ng mortahty of th|s partlcular speues Beeause—ef—t-heehaaga—m—t-kne—f—rshery—eﬁ-ter
atac Mortality

eﬂl mates from the drift gl lInet flshery are based on 1997-2001 observer data (~20% observer coverage). Estimates of
mortality for the halibut/angel shark set gillnet fishery in southern Californiaare based on 1991-94 kill ratesand current
levels of fishing effort, except for the Monterey portion of the fishery, which was observed in 1999 and 2000 (Table
1). Mortalities from these and other fisheries Fhis results in an average estimate of 1,476 458 (CV = 0.03 6:23)
Cdliforniasealionstaken annually (Table 1).
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
Cdliforniasealion mortality, if any, isnegligible (J. Scordino, per. comm.). The California and Oregon/Washington
MarineMammal Stranding Network databases maintained by the National M arine Fisheries Service-SetthwestRegion
contains records of human-related fishery mortalities of stranded Californiasealions. These records show that at |east
4+ 5 additional mortalities and 479 injuries occurred in $998 2001 as a result of fishing net entanglement and 24 2
additional mortalities and 31 6 injuries from hook and line fisheries.
Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of Baja California,
Mexico and may take animal sfrom the same popul ation. Quantitative dataareavailableonly for the M exican 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
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-specific information is not available for the Mexican fisheries. Fhere-arecurrentty Previous efforts
wnderway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels dternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegue 2002). {B—Heottspers—comin:).

Table 1. Summary of available information on the mortality and serious injury of California sealionsin commercial
fisheries that might take this species (Jutan-199+Jutan-ana-Beeson-1998; Cameron and Forney 1999, 2000; Carretta
2001; 2002, M. Perez per. comm, Appendix 1). Mean annual takes are based on1994-98 1997-2001 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 9% 5 28-(0-40)
swor dfish 1995 15:6% 4 26-(6-45)

1996 observer 124% 4 36(6:55) 158623y

1997 23.0% 36 201(0.34) 81 (0.19)

1998 20.0% 23 114 (0.23)

1999 20.0% 6 30(0.36)

2000 22.9% 13 50 (0.43)

2001 20.4% 2 9 (0.69)




Estimated Mean
Percent Observer | Observed Mortdity (CV in Annual Takes
Fishery Name Year(s) Data Type Coverage Mortality parentheses) (CV in parentheses)
CA set gillnet fishery
for halibut and angel 1994 ebserver % 169 —905(6-45)
shark 4995 estirnate 8% - —724-(0-08)*
1996 0% - 99940-06)-*
1997 extrapolated 0% - 1,206 (0.06)* +-642(6:04Y
1998 estimate 0% - 1,228 (0.07)* 1,267 (0.03)*
1999 1% 13 1,360 (0.07)*
2000 1.8% 28 1,346 (0.07)*
2001 0% 0 1,194 (0.07)*
WA, OR, CA
domestic groundfish 1994 53:8% E 20-68)
trawl fishery (At-sea 1995 56:2% ] S]
processing Pecific 1996 observer 65-2% ] <] HOE48)
whiting fishery only) 1997 65.7% 0 0 0.8 (0.43)
1998 77.3% 1 1(0.48)
1999 68.6% 1 3(0.55)
2000 80.6% 0 0
2001 96.2% 0 0
WA, OR salmon net
pen fishery 1996 4 4 -#6:39)
1997 tegbook 9 9
1998 MMAP 912 912 11
1999
2000 n/a n/a n/a
2001
Canada: BC salmon
pen fishery 1994 13
1995 23
4996 54 36(6-)
1997 FEPOrts 52 52 11
1998 MMAP 88 88
1999 134 134
2000 217 217
2001 88 88
Minimum total annual takes +268-(0-65)
1,476 (0.03)

* The CA set gillnets were not observed after 1994; mortality was extrapolated from effort estimates and previous entanglement rates, except for

Monterey Bay, where ~20-25% of the fishery was observed in 1999 and 2000. Changesin the distribution of effort in thisfishery add considerable
uncertainty to these estimates and associated CVs are likely to be underestimated.

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 entangledin 4to 4.5inch
square-mesh monofilament gillnet (Howorth $9951994). Of California sea lions entangled in gillnets, 0.8% in set
gillnetsand 5.4% in drift gillnets were observed to be released alive from the net by fishers during 1991-95 (Julian and
Beeson 1998). Clearly, some are escaping from gillnets; however, the rate of escape from gillnets, as well as the
mortality rate of these injured animals, is unknown.

Live strandings and dead beach-cast California sea lions have also been observed with gunshot wounds in
California(Lowry and Folk 1987, Deiter 1991, Barocchi et al. 1993, Goldstein et al. 1999). A summary of record sfor
4998 2001 from the Cdifornia Marine Mammal Stranding Network (CMMSN) and the Oregon and Washington



stranding databases showsthe following non-fishery related mortality: boat collision (3 3 mortalities), entrainment in
power plants (36 21 mortalities), and shootings (8 54 mortalitiesand 8 3injuries). Stranding records are agross under-
estimate of injury and mortality. However, CMMSN stranding records indicate a higher mortality rate as aresult of
shootings and hook and line entanglements during 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). Thereare
currently no estimates of the total number of California sea lions being killed or injured by guns, boat collisions,
entrainment in power pI ants, marl ne debris, or gaffs, but the m| nimum number in i9982001 wasi4=4 78.

Pacific Northwest treamy Indian trlbes have promul gated trlbai regulatlons aIIowmg tnbal members to exercise treaty
rights for subsistence harvest of sealions. Current estimates of annual take are 0-2 animals per year.

Sealion mortalitiesin 1998 aong the central Californiacoast have recently been linked to the algal-produced
neurotoxin domoic acid (Scholin et a. 2000). Future mortalities may be expected to occur, due 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 counts of 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 (3268
1,483 fishery-related mortalities plus444 78 from other sources) islessthan the PBR (6;592 8,333). Thetotal fishery
mortality and serious injury rate for this stock is not less than 10% of the calculated 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% 5.4% to 6.1% per year-ancthefishery-mortatity-+stncreasng.

REFERENCES

Barlow, J.,, R. W. Baird, J. E. Heyning, K. Wynne, A. M. Manvillelll, 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
USA and Canada and the east coast of the Russian Federation. Rept. Int. Whaling Comm., Special Issue
15:405-425.

Barlow, Jay, and G. A. Cameron. 1999. Field experiments show that acoustic pingers reduce marine mammal bycatch
inthe Californiadrift gillnet fishery. Paper SC/51/SM 2 presented to International Whaling Commission, May
1998 (unpublished). 20 pp.

Barocchi, M., L. E. Morgan, and K. D. Hanni. 1993. Frequency of fishery interactions among live stranded pinnipeds
incentral and northern California. (abstract). Tenth Biennial Conferenceon the Biology of MarineMammals,
Galveston TX, November 11-15, 1993.

Berdegué, J. 2002. Depredacion de las especies pelagicas reservadas a la pesca deportiva y especies en peligro de
extincion con uso indiscriminado de artes de pescano selectivas (palangres, FAD's, trampas parapecesy redes
de agallar fijasy aladeriva) por laflotapalangreraMexicana. Fundacion paralaconservaci 6n delos picudos.
A.C. Mazatlan, Sinaloa, 21 de septiembre.

Boveng, P. 1988. Status of the California sea lion population on the U.S. west coast. Admin. Rep. LJ-88-07.
Southwest Fisheries Science Center, National Marine Fisheries Service, P.O. Box 271, La Jolla, CA 92038.
26 pp.

Brown, R. F. and S. J. Jeffries. 1993. Preliminary report on estimated marine mammal mortality in Columbia River
fall andwinter saimongillnet fisheries, 1991-1992. ColumbiaRiver AreaMarine Mammal Observer Program,
53 Portway St., Astoria, OR. 13 pp.

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

Cameron, G.A. and K.A. Forney. 2000. Preliminary estimates of cetacean mortality in California/Oregon Gillnet



Fisheries for 1999. Report SC/52/024 presented to the Scientific Committee of the International Whaling
Commission, June 2000 (unpublished). 12p. [Available from Southwest Fisheries Science Center, National
Marine Fisheries Service, 8604 La Jolla Shores Drive, La Jolla, CA 92037, USA ]

Carretta, JV. 2001. Preliminary estimates of cetacean mortality in California gillnet fisheries for 2000. Report
SC/53/SM9 presented to the Scientific Committee of the International Whaling Commission, June 2001
(unpublished). 21p. [Availablefrom Southwest Fisheries Science Center, National Marine Fisheries Service,
8604 La Jolla Shores Drive, La Jolla, CA 92037, USA.].

Carretta, JV. 2002. Preliminary estimates of cetacean mortality in California gillnet fisheries for 2001. Report
SC/54/SM 12 presented to the Scientific Committee of the International Whaling Commission, April 2002
(unpublished). 22p. [Availablefrom Southwest Fisheries Science Center, National Marine Fisheries Service,
8604 La Jolla Shores Drive, La Jolla, CA 92037, USA.].

Cass, V.L. 1985. Exploitation of Californiasealions, Zalophus californianus, prior to 1972. Marine FisheriesReview
47:36-38.

Deiter, R. L. 1991. Recovery and necropsy of marine mammal carcassesin and near the Point Reyes national Seashore,
May 1982-March 1987. In J. E. Reynolds |11 and D. K. Odell (editors), Marine mammal strandingsin the
United States, Proceedingsof the second marinemammal stranding workshop, Miami, Florida, December 3-5-
1987. p. 123-141. NOAA Technica Rept. NMFS 98.

Goldstein, T., S. P. Johnson, A. V. Phillips, K. D. Hanni, D. A. Fauquier, and F. M. D. Gulland. 1999. Aquatic
Mammals 25:43-51.

DeLong, R. L., G. A. Antondlis, C. W. Oliver, B. S. Stewart, M. S. Lowry, and P. K. Yochem. 1991. Effects of the
1982-1983 El Nifio on several population parametersand diet of Californiasealionsonthe CaliforniaChannel
Idands. InF. Trillmich and K. A. Ono (editors), Pinnipeds and El Nifio: Responsesto environmental stress.
p. 166-172. Springer-Verlag, Berlin Heidelberg New Y ork.

Hanan,D. A.,and S. L. Diamond. 1989. Estimates of sealion, harbor seal, and harbor porpoisemortalitiesin California
set net fisheries for the 1986-87 fishing year. Final Report. Cooperative agreement No. NA-86-ABH-00018.
NOAA/NMFS SWR, January 1989. 10 pp.

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. Cadlif. Dept. Fish and Game Fish. Bull. No. 175. 95 p.

Hanan, D. A., J. P. Scholl, and S. L. Diamond. 1988. Estimates of sealion and harbor seal mortalitiesin Californiaset
net fisheries for 1983, 1984, and 1985. Final Report. Cooperative agreement No. NA-86-ABH-00018.
NOAA/NMFS SWR October 1988. 10 pp.

Helling, H.E. 1984. A follow-up report on available datafor Californiaand Stellar sealion (Zalophus caifornianus),
Eumetopias jubata) exploitation prior to 1950. Administrative Report LJ-84-45C. National Marine Fisheries
Service, Southwest Fisheries Center, La Jolla, CA 92037. 10pp.

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.

F. G. (editor), Third California lslands Symposium: Recent Advancesin Research in the California lslands.
Santa Barbara, CA, Santa Barbara Museum of Natural History. pp.

Howorth, P. C. 4995 1994. Entanglement of marine mammals in synthetic debris.—NMFSISWHFSE-eontract+eport
40J6NF166597 In W. L. Halvorson and G. J. Maender (editors), The Fourth Californialslands Symposium:
Update on the status of resources, p. 111-121.

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. Estimatesfor marine mammal, turtle, and seabird mortality for two Californiagillnet
fisheries: 1990-1995. Fish. Bull. 96:271-284.

Lowry, M. S. 1999. Counts of California sealion (Zalophus californianus) pups from aeria color photographs and
from the ground: a comparison of two methods. Marine Mammal Science 15:143-158.

Lowry, M. S. and R. L. Folk. 1987. Feeding habits of California sealions from stranded carcasses collected at San



Diego County and Santa Catalina Island, California. Admin. Rep. LJ-87-15. Southwest Fisheries Science
Center, National Marine Fisheries Service, P.O. Box 271, La Jolla, CA 92038. 33 pp.

Lowry, M. S., P. Boveng, R. J. DeLong, C. W. Oliver, B. S. Stewart, H. DeAnda, and J. Barlow. 1992. Status of the
Cdlifornia sea lion (Zalophus californianus californianus) population in 1992. Admin. Rep. LJ92-32.
Southwest Fisheries Science Center, National Marine Fisheries Service, La Jolla, CA 92038. 34 pp.

Maldonado, J. E., F. O. Davila, B. S. Stewart, E. Greffen, and R. K Wayne. 1995. Intraspecific genetic differentiation
in California sea lions (Zalophus californianus) from southern California and the Gulf of California. Mar.
Mamm. Sci. 11(1):46-58.

Miller, D. J.,, M. J. Herder, and J. P. Scholl. 1983. California marine mammal-fishery interaction study, 1979-1981.
Administrative Rept. L J-83-13C. Southwest Fisheries Science Center, National MarineFisheries Service, P.O.
Box 271, La Jolla, CA. 233 p.

NMFS. 1995. Environmental assessment of proposed regulationsto govern interactions between marine mammals and
commercid fishing operations, under Section 118 of the Marine Mammal Protection Act. Department of
Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries Service, Office of
Protected Resources, June 1995. 139 pp. + 4 Appendices.

Oliver, C. W. 1991. 1988-1991 field studies on pinnipeds at San Clementelsland. Admin. Rep. LJ-91-27. Southwest
Fisheries Science Center, National Marine Fisheries Service, P.O. Box 271, La Jolla, CA 92038. 33 pp.

Scammon, C.M. 1874. The marine mammals of the north-western coast of North America, described and illustrated:
Together with an account of the American whalefishery. John H. Carmany and Company, San Francisco, CA.
319p.

Schaolin, C. A., Gulland, F., Doucette, G. J., Benson, S., Busman, M., Chavez, F. P., Cordaro, J., DeLong, R., De
Vogelaere, A., Harvey, J., Haulena, M., Lefebvre, K., Lipscomb, T., Loscutoff, S., Lowensting, L. J., Marin
11, R., Miller, P. E., McLédlan, W. A., Modller, P. D. R., Powell, C. L., Rowles, T., Silvagni, P., Silver, M.,
Spraker, T., Trainer, V., and Van Dolah, F. M. 2000. Mortality of sealions along the central Californiacoast
linked to atoxic diatom bloom. Nature, 403:80-84.

Seagers, D.J., D.P. DeMaster, and R.L. DeLong. 1985. A survey of historic rookery sitesfor Californiaand northern
sealionsinthe Southern CaliforniaBight. Administrative Report LJ-85-13, National MarineFisheriesService,
Southwest Fisheries Center, 8604 La Jolla Shores Dr., La Jolla, CA.

Stewart, B. S. and P. K. Yochem. 1987. Entanglement of pinnipeds in synthetic debris and fishing net and line
fragments at San Nicolas and San Miguel Islands, California, 1978-1986. Marine Pollution Bulletin 18:336-
339.

Stewart, B.S., P.K.Yochem, R.L. DeLong, and G.A. Antonelis. 1993. Trends in Abundance and Status of Pinnipeds
onthe Southern CaliforniaChannel Islands. In: Hochberg, F. G. (editor), Third Californialslands Symposium:
Recent Advancesin Researchinthe Californialslands. SantaBarbara, CA, SantaBarbaraMuseum of Natural
History. pp 501-516.



Revised $2/31/266102/19/2003

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.
seals 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 someare alwaysaway 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 seals ashore during the peak haul-out period (thetay/une-mettMay to July)and by multiplying this count
by the inverse of the estimated fraction of sealson land. Boveng (1988) reviewed studies estimating the proportion of
seals hauled out to those in the water and suggested that a correction factor for harbor sealsislikely to be between 1.4
and 2.0. Huber (1995) estimated a mean correction factor of 1.53 (CV=0.065) for harbor seals in Oregon and
Washington during the peak pupping season. Hanan (1996) estimated that 83.3% (CV=0.17) of harbor seals haul out

9



a some time during the day during the Harbor Seals: CA Haulout Counts
May/June molt, and he estimated a

correction factor of 1.20 based on those 25000 : :
data. Neither correction factor isdirectly 1 TOf AL ﬂ ;\-
20000

applicable to an aeria photographic

count in California: the 1.53 factor was
15000 n /\/

measured at the wrong time of year
(when fewer sealsare hauled out) and in
a different area and the 1.20 factor was
based on the fraction of seals hauled out
over an entire 24 hr day (correction
factorsfor aeria counts should be based
on the fraction of seals hauled out at the
time of the survey). Hanan (pers.
comm.) revised his haul-out correction 0 =
factor to 1.3 by using only those seals

hauled out between 0800 and 1700 1955 1965 1975 1985 1995 2005
which better correspondsto thetiming of Year

his surveys. Based on the most recent

harbor sea counts (23;362+rMaydre
4995 Hanan-1996 21,433 in May-July

Mainland

0000 |
+ /ﬂ Channel Island
5000 ‘

S e

— n e

[72)

Number§ea|s Counted

Figure5. Harbor seal haulout countsin California during May/June (Hanan

2002; Lowry and Carretta, in prep.) and 1996 R Read, CDFG unpubl. data; NMES unpubl. data from 2002 survey).
Hanan's revised correction factor, the

harbor seal populat|on in Cal|forn|a is esti mated to number —38—298—27 863 A—harbeﬁseal—eeunt—m—eah-femra—was

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 assurancethat thetrue popul ation
is greater than or egqual to that number, and thus fulfills the requirement of a minimum population estimate. The
minimum size of the California harbor seal population is therefore 2962-25,720.

Current Populatlon Trend

Asse&ement—Reperﬁ-Counts of harbor seals in Callfornlashowed arapld mcreasefrom approxmately 1972 (When the
MM PA wasfirst passed) to 1990 (Fig. 2). Net production rates appeared to be decreasing from 1982 to 1994 (Fig. 3).
Since 1990 there has been no net growth along the mainland or on the Channel Islands. Although earlier analyseswere
equivocal (Hanan 1996) and there hasbeen no formal determination that the Californiastock hasreached OSP (Optimal
Sustainable Population level as defined by the MMPA), the decrease in growth rate has occurred at the same time as
a decrease in human-caused mortality and may indicate that the population has reached its environmental carrying
capacity. Growth has also slowed or stopped for the harbor seal stock on the outer coasts of Oregon and Washington
(see separate Stock Assessment Report).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
A readlized rate of increase was cal culated for the 1982-1995 period (when annual countswere available) by linear
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regression of the natural logarithm of total count
versus year. The dlope this regression line was
0.035 (s.e=0.007) which gives an annualized
growth rate estimate of 3.5%. The current rate of
net production is greater than this observed growth
rate because fishery mortality takesafraction of the
net production. Annual gillnet mortality may have
been as high as 5-10% of the Californiaharbor seal
population inthe mid-1980s; akill thislargewould
have depressed population growth rates
appreciably.  Net productivity was therefore
calculated for 1980-1994 as the realized rate of
population growth (increase in sea counts from
year i to year i+1, divided by the seal count in year
i) plus the human-caused mortality rate (fishery
mortality inyear i divided by population sizeinyear
i). Between 1983 and 1994, the net productivity
ratefor the Californiastock averaged 9.2% (Fig. 3).
A regression shows a decrease 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.

Harbor Seal Net Production in CA
0.4

£0-37 A

o
0.2+ A
e 1 A

o1t A —— 4
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-0.2 | | | —a
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Year

Figure 3. Net production rates and regression line estimated
from haulout counts and fishery mortality.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(2962-25,720) times one half the default maximum net productivity rate for pinnipeds (Y2 of 12%) times a recovery
factor of 1.0 (for astock of unknown status that is growing or for a stock at OSP, Wade and Angliss 1997), resulting
in a PBR of ;678 1,543.

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; Carretta 2001; 2002). n/aindicates that data are not available. Mean annual takes are based on
4994-98 1997-2001 data unless noted otherwise.

Mean
Percent Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Observer Mortality Mortality (CV in | (CV in parentheses)
Coverage parentheses)
CA/OR thresher
shark/swor dfish drift 4995- observer 42 20-23% 0 0,0,0,0,0 o
gillnet fishery 991997- data
2001
CA angel shark/halibut and
other specieslarge mesh 1995 6:6% 43y
(>3.5") set gillnet fishery 1996 8:6% 296-(6-68)*-
1997 extrapolated 0.0% 349 (0.08) 662
1998 estimate 0.0% 392 (0.10)* 429 (0.04)
1999 observer 4.0%3 57 662 (0.10)*
2000 data 1.7%° 24 415 (0.08)*
2001 extrapolated 0.0%* 329 (0.09)*
CA, OR, and WA salmon 1990-92 | logbook data Avg. Annual
troll fishery take =7.33 n/a
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Mean
Percent Observed Estimated Annual Takes
Fishery Name Year(s) Data Type Observer Mortality Mortality (CV in | (CV in parentheses)
Coverage parentheses)
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 $994-95 54-73% 3] 6:6:0:6:8 <]
trawl 1997 65.7% 0 0
1998 observer data 77.3% 0 0
1999 68.6% 0 0 0.6 (0.21)
2000 80.6% 2 3(0.21)
2001 96.2% 0 0
unmonitored
1997- hauls
2001 1 1 0.2 (n/a)
CA squid purse seine 4996-92 | logbook data Avg. Annua
fishery 1997- Warden obs 0 take =0 n/a
2001 2-3
trips/month-
(unknown net and hook 4995-98 | stranding data +#12 43
fisheries) 1997-
2000
Total annual takes 666 433 (0.04)

1The CA set qHInets were not observedf-rem—l995-98 after 1994 except for Monterey Bay Where theflshery was observed in 1999 and 2000.——n
Mortality in other regions was extrapolated from current (1997-2001) effort estimates and-prevtots1990-94 entanglement rates, thusthe CV of the
mortallty eﬁl matefor thlsflshery is Ilkely to be underesl mated by an unknown amount There wasno observer coverage in thlsflshery in 2001

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

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 commercia 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
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 fisheriesis 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 (3995-£999 1997-2001). Rough estimatesfor $995-£999 1997-2001
have been made by extrapolation of prior kill rates usi ng recent effort esti mates and observatlons in the Monterey
port| on of the flshery from 1999 and 2000 (Table 1) y -

Observati onsfrom the Monterey Bay portion of the flshery included 57 and 24 harbor seals takenin 1999 and 2000
respectively. Stranding data reported to the California Marine Mammal Stranding Network in $995-98 1997-2000
include harbor seal deaths and injuries caused by hook-and-line fisheries (37 9 deaths, 4 injuries) and gillnet fisheries
(&3 deaths, 23 injuries).

Other Mortality
The California Marine Mammal Stranding database maintained by the National Marine Fisheries Service,
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Southwest Region, contai nsthefollowing records of human-rel ated harbor seal mortalitiesandinjuriesin+995-991997-
2000: (1) boat collision (£t 12 mortalities, 2 injuries), (2) entrainment in power plants (24 20 mortalities), and (3)
shootings (£t 5 mortalities), and (4) ATV collision (1 injury).

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
SpeciesAct nor as"depleted” under theMMPA. Total fishing mortality cannot beaccurately estimated for recent years,
but extrapolations from past years ane-pretminary-datafor-1999 indicate that fishing mortality (433 per year) is less
than the calculated PBR for this stock (4:6+8-1,543), and thus they would not be considered a "strategic" stock under
the MMPA. The average rate of incidental fishery mortality for this stock is likely to be greater than 10% of the
calculated PBR; therefore, fishery mortality cannot be considered insignificant and approaching zero mortality and
seriousinjury rate. The population appears to be growing stabilizing at what may be their carrying capacity and the
fishery mortality is declining. There are no known habitat issues that are of particular concern for this stock. Two
unexplained harbor seal mortality events occurred in Point Reyes National Park involving at least 90 sealsin 1997 and
16 sealsin 2000. Necropsy of 3 sealsin 2000 showed severe pneumonia; tests for morbillivirus were negative, but
attempts are being made to identify another virusisolated 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-
Lamméet a. 1999).
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HARBOR SEAL (Phoca vitulinarichards):
Oregon/Washington Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor sealsinhabit coastal and estuarinewatersoff Baja ™
Cadlifornia, north along the western coasts of the continental U.S.,, %
British Columbia, and Southeast Alaska, west through the Gulf of
Alaska and Aleutian Islands, and in the Bering Sea north to Cape i
Newenham and the Pribilof 1slands. They haul out onrocks, reefs,
beaches, and drifting glacial ice and feed in marine, estuarine, and
occasionally fresh waters. Harbor seals generaly 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 some long
distance movement of tagged animals in Alaska (174 km) and &Ré\s’\tlg
along the U.S. west coast (up to 550 km) have been recorded stock
(Pitcher and McAllister 1981, Brown and Mate 1983, Herder
1986). Harbor seals have also 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 the continental U.S. (Boveng 1988):
1) inland waters of Washington State (including theHood Canal, | . .
Puget Sound, and Strait of Juan de Fuca out to Cape Flattery), 2) CA stock
outer coast of Oregon and Washington, and 3) California (see Fig.
1). Recent genetic analyses provide additional support for this
stock structure (Huber et al. 1994, Burg 1996, Lamont et al. 1996).
Samples from Washington, Oregon, and Californiademonstrate a
high level of genetic diversity and indicate that the harbor seal s of
inland Washington possess unique haplotypes not found in seals
fromthe coasts of Washington, Oregon, and California(Lamont et
al. 1996). Thisreport considers only the Oregon/Washington Coast stock. Harbor seal stocksthat occur in the inland
and coastal waters of Alaska are reported separately in the Stock Assessment Reports for the Alaska Region.

Figure 1. Approximate distribution of harbor
sealsinthe U.S. Pacific Northwest (shaded area).
Stock boundaries separating the three stocks are
shown.

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 numbersof hauled-out seal s (including pups) were counted during these
surveys. In 1999, the mean count of harbor seals occurring a ong the Washington coast was 10,430 (CV=0.14) animals
(Jeffries et a. trpress 2003). 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 studiesconducted at 6 | ocations (3 Washington inland waterssitesand 3 Oregon and Washington
coastal sites) collected information on haulout patterns from 63 harbor sealsin 1991 and 61 harbor sealsin 1992. Data
fromcoastal and inland siteswere not significantly different and werethus pooled, resulting in acorrection factor of 1.53
(CV=0.065) to account for animalsin the water which are missed during the aeria surveys (Huber et al. 2001). Using
this correction factor resultsin a population estimate of 24,732 (16,165 x 1.53; CV=0.12) for the Oregon/Washington
Coast stock of harbor sealsin 1999 (Jeffries et a. ipress 2003; ODFW, unpubl. data).
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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 popul ation apparently
decreased during the 1940s and 1950s due to 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
killed in Oregon between 1925 and 1972 by bounty huntersand astate-hired seal hunter (Pearson 1968). The population
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. #press 2003; ODFW, unpubl. data).

Between 1983 and 1996, the annual rate of increase for 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 al.
1997), which may indicate that this population has exceeded equilibrium levels. Analyzing only the Oregon data
(average annual rate of increase was 0.3% from 1988-96) indicates that the Oregon segment of the stock may be
approaching equilibrium (Brown 1997).

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 (Jeffries et 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 (Ry,.x)- When alogistic model was fit to the
Washington portion of the 1975-1999 abundance data, the resulting estimate of R,y Was18.5% (95% Cl = 12.9-26.8%)
(Jeffries et a. #rpress 2003). Thisvalue of Ry, is higher than the pinniped default value of 12%; however, since it
appliesto only aportion of the stock, the actual ratefor the entire stock isuncertain. Therefore, until additional datafor
the entire stock become available, 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 popul ation estimate
(22,380) times one-half the default maximum net growth rate for pinnipeds (%2 of 12%) times a recovery 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 SERIOUS INJURY
Fisheries Information

NMFS observers monitored the northern Washington marine set gillnet fishery edrifig-3994-1998-and in 1997,
1998, and 2000.:-tThere was no observer coveragein 1999 or 2001;;hewever; the total fishing effort wasenty 4 and 46
net days, respectively, in those years and occurred only in inland waters (Gearin et al. 1994, 2000; P. Gearin, unpubl.
data). For theentirefishery (coastal +inland waters), observer coverageranged from approxi mately 33 40 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 belonged to the
Oregon/Washington Coast stock. Somemovement of animalsbetween Washington’ scoastal and inland watersislikely,
although data from tagging studies have not shown movement of harbor seals between the two locations (Huber et al.
2001). 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), where

observer coverage was 39%|-H—]:994—aﬁd 100% i in 1995-1997 and 2000. +ﬁ—]:994—t-l=1e-ebsefveﬁpfeg|=am-was-del-ayed

yearﬁe&whreh—d&a—are—avaﬂ-ab{-e The mean estlmated mortallty for th|sf|shery in 1997-2001 |55—(GV—9-52} 3.2
(CV=0.79) harbor seals per year from this stock.
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The WA/OR/CA groundfishtrawl fishery (Pacific whiting component) wasmonitored for incidental takeduring
4996-2600 1997-2001 (M. Perez, unpubl. data). The only harbor seal mortalities occurred in $996; 1997 and 2000. The
mortalitytes in $996-and 1997 occurred during an unmonitored hauls and therefore were was not used to estimate
mortality for the entire fishery that Hthese years. However, observer coverage (based on observed tons) was 65%-and
66% frespectivety) in $996-and 1997, observers monitored 100% of the vessels during the fishery, and the reported
mortalitytes-are is thought to be the only harbor seal mortalityiesin the fishery that irthese years. In 1997-2001, Fthe
mean estimated mortality #-+996-2600 for-meniterecthatts in thisfishery is 0.8 (CV=1.0) harbor seals per year (from
monitored hauls) frerthtssteck, plus 84 0.2 animals per year (from unmonitored haul data).

Tablel. Summary of available information on the incidental mortality and injury of harbor seals (Oregon/Washington
Coast stock) in commercial and tribal fisheriesthat might take this species and cal culation of the mean annual mortality
rate; n/aindicatesthat dataare not available. All entanglementsresulted in the death of the animal. Mean annual takes
are based on $996-2660 1997-2001 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 o4 obs data 36% 4 13 54652
(tribal fishery in coastal waters: 95 366% 3 3 3.2(0.79)
areas 4 and 4A) 96 166% 9 9
97 100% 13 13
98 no fishery 0 0
99 no fishery 0 0
00 100% 3 3
01 no fishery 0 0
WA/OR/CA groundfish trawl 96 obs data 65:2% [¢] [¢] 0.8 (1.0
(Pecific whiting component) 97 65.7% 0 0
98 77.3% 0 0
99 68.6% 0 0
00 80.6% 2 4
01 96.2% 0 0
96 unmonitored B4{rtfay
97 hauls 1 0.2 (n/a)
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
mortatities
WA Willapa Bay drift gillnet 96-66 salf n‘a 0,0,6,8, n/a 3 3.5 (/a)
90-93 reports AfeRfe-fAfe; we text
Afe e fre;
Afa
Unknown west coast fisheries 96-60 strand data n/a 6,0,0,1,0,0 3
0.2 (n/a)
97-01
Minimum total annual takes 3 166 (6-35)
14.6 (0.4)

The Washington and Oregon Lower Columbia River 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 the fishery has changed substantially since the 1991-1992 fishing seasons, and this
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level of take no longer applies to the current fishery (see Appendix 1). The Oregon Department of Fish and Wildlife
(ODFW) conducted test fisheriesin the lower ColumbiaRiver in 2000-2002 to eval uate the use of small-mesh (3¥2'-6")
tangle (tooth) nets in commercial, spring chinook fisheries to effectively harvest target stocks, while allowing the live
release of non-target stocks and species (G. Whisler, pers. comm.). An experimental commercial permit fishery and a
full-fleet commercial demonstration fishery were also conducted in 2001 and 2002, respectively, to test the small-mesh
gear. Data on marine mammal interactions (predation, entanglement), recorded by observers during the permit and
demonstration fisheries, have not yet been summarized; however, no marine mammal mortalitiesor seriousinjurieswere
reported to NMFS by vessel operators. Thetest fishery in the lower Columbia River is expected to continue in 2003.

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 the fishery, though atotal kill was not extrapolated. Similar observer coveragein 1992 and 1993
(4.2% and 4.4%, respectively) suggests that 10 is also a reasonable estimate of the total kill in 1993. Thus, the mean
estimated mortality for this fishery in 1991-1993 is 6.7 (CV=0.50) harbor seals per year (Table 1). No observer data
are availablefor thisfishery after 1993, however, harbor seal takes are unlikely to have increased since the fishery was
last observed, dueto reductionsin the number of participating vessel sand availabl e fishing time (see detailsin Appendix
1). Fishing effort and catch have declined throughout all salmon fisheriesin the region due to management efforts to
recover ESA-listed salmonids.

Combining the estimatesfrom the northern Washington marine set gillnet (5 3.2), WA/OR/CA groundfish trawl
(0.8 from monitored hauls + 84 0.2 from unmonitored haul data), and Washington Grays Harbor salmon drift gillnet
(6.7) fisheriesresultsin an estimated mean mortality rate in observed fisheries of +2:9 10.9 harbor seals per year from
this stock.

The Washington Willapa Bay drift gillnet fishery was also monitored at low levels of observer coverage in
1991-1993 (Herczeg et al. 1992a, 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 mortalities were reported by observers. However, because mortalities
were self-reported by fishers in 1992 and 1993, the low level of observer coverage failed to document harbor seal
mortalities which had apparently occurred. Dueto the low level of observer coverage for thisfishery, the self-reported
fishery mortalities have been included in Table 1 and represent aminimum mortality estimate resulting from that fishery
(3.5 harbor seals per year). Harbor seal takesare unlikely to have increased since the fishery waslast observed in 1993,
due to reductionsin the number of participating vessels and avail able fishing time (see detailsin 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 seals killed or injured incidental to commercial
fishery operations is the self-reported fisheries information required of vessel operators by the MMPA. During the
period between $994-are-2660 1997 and 2001, there were no fisher self-reports of any harbor seal mortalities. 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 were modified. 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 therecordsare considered incompl ete and estimates of mortality based onthem
represent minimums (see Appendix 7 in Angliss et a. 2001 for details).

Strandings of harbor seals entangled 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 (B. Norberg, pers.
comm.) and, sinceit could not be attributed to aparticular fishery, itislisted in Table 1 as occurring in an unknown west
coast fishery. Fishery-related strandings during $996-2660 1997-2001 resulted in an estimated annual mortality of 0.2
harbor sealsfromthisstock. Thisestimateisconsidered aminimum becausenot all stranded animalsarefound, reported,
or examined for cause of death (via necropsy by trained personnel).

Other Mortality
According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
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Region, atotal of 6 8 human-caused harbor seal mortalities or seriousinjuries were reported from non-fisheries sources
in1996-2660 1997-2001. Seven Five animalswere shot (1 eachin 1997, 1999, and 2000 and 2 each in 1998 and 2001)
and 1 animal was struck by an off-road-vehicle (in 1997), resulting in an estimated mortality of -2 1.6 harbor seal s per
year 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).

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 because tribal
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 sealsarenot considered as* depleted” under the MM PA or listed as“ threatened” or “ endangered” under
the Endangered Species Act. Based on currently available data, the level of human-caused mortality and seriousinjury
(366 14.6 + 2 1.6 + 5-10 = 228-278 21.2-26.2) is not known to exceed the PBR (1,343). Therefore, the
Oregon/Washington Coast stock of harbor seals is not classified as a “strategic” stock. The minimum total fishery
mortality and serious injury for this stock (366 14.6: based on observer data (32:9 10.9) and self-reported fisheries
information (3.5) or stranding data (0.2) where observer datawere not available or failed to detect harbor seal mortality)
appearsto belessthan 10% of the calculated PBR (134) and, therefore, appearsto beinsignificant and approaching zero
mortality and seriousinjury rate. The stock size increased until 1992, but has declined in recent years. At thistimeit
is not possible to assess the 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 sealsinhabit coastal and estuarinewatersoff Baja -
California, north along the western coasts of the continental U.S,, %
British Columbia, and Southeast Alaska, west through the Gulf of
Alaska and Aleutian Islands, and in the Bering Sea north to Cape i

Newenhamand the Pribilof Islands. They haul out on rocks, reefs,
beaches, and drifting glacial ice and feed in marine, estuarine, and
occasionally fresh waters. Harbor seals generally are non-
migratory, with local movements associated with such factors as
tides, weather, season, food availability, and reproduction
(Scheffer and Slipp 1944, Fisher 1952; Bigg 1969, 1981). Harbor
seals do not make extensive pelagic migrations though some long
distance movement of tagged animals in Alaska (174 km) and OR/WA
along the U.S. west coast (up to 550 km) have been recorded gooiita'
(Pitcher and McAllister 1981, Brown and Mate 1983, Herder
1986). Harbor seals have also 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 the continental U.S. (Boveng 1988):
1) inland waters of Washington State (including the Hood Canal,
Puget Sound, and Strait of Juan de Fuca out to Cape Flattery), 2)
outer coast of Oregon and Washington, and 3) California(seeFig.
1). Recent genetic analyses provide additional support for this = . —
stock structure (Huber et al. 1994, Burg 1996, Lamont et a. Figure 1. Approximate distribution of harbor
1996). Samples from Washington, Oregon, and Caifornia SealsintheU.S. Pecific Northwest (shaded areq).
demonstrate ahigh level of genetic diversity and indicate that the ~ StOCk boundaries separating the three stocks are
harbor seals of inland Washington possess unique haplotypesnot ~ SNOWnN.
found in sedls from the coasts of Washington, Oregon, and
California (Lamont et a. 1996). This report considers only the Washington Inland Waters 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 surveysof harbor sealsin Washington were conducted during the pupping season in 1999, during which
time the total number of hauled-out seals (including pups) were counted. In 1999, the mean count of harbor seals
occurring in Washington’' s inland waters was 9,550 (CV=0.14) animals (Jeffries et a. irpress 2003).

Radio-tagging studiesconducted at 6 | ocations (3 Washington inland waterssitesand 3 Oregon and Washington
coastal sites) collected information on haulout patterns from 63 harbor sealsin 1991 and 61 harbor sealsin 1992. Data
fromcoastal and inland siteswere not significantly different and werethus pooled, resulting in acorrection factor of 1.53
(CV=0.065) to account for animalsin the water which are missed during the aeria surveys (Huber et al. 2001). Using
this correction factor results in a population estimate of 14,612 (9,550 x 1.53; CV=0.15) for the Washington Inland
Waters stock of harbor seals (Jeffries et al. ipress 2003).

Minimum Population Estimate
The log-normal 20th percentile of the 1999 population estimate for this stock is 12,844 harbor seals.
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Current Population Trend

Historical levels of harbor seal abundance
in Washington are unknown. The population 14000 -
apparently decreased during the 1940s and 1950s
due to a state-financed bounty program. 12000 - *
Approximately 17,133 harbor seals were killed in 10000 *
Washington by bounty hunters between 1943 and | o s o
1960 (Newby 1973). The population remained > 8000 -
relatively low during the 1970s but, since the 8
termination of the harbor seal bounty program in § 6000 -

1960 and with the protection provided by the = 4000 -
passage of the Marine Mammal Protection Act

(MMPA) in 1972, harbor seal numbers in 2000 +
Washington have increased (Jeffries 1985).

Between 1983 and 1996, the annual rate of 0 ‘ ‘ ‘ ‘ ‘
increase for this stock was 6%. From 1991 to 1996, 1975 1980 1985 1990 1995 2000
thisstock increased 10% (t=5.28; p=0.034) annually, Year
with the peak count occurring in 1996. The higher

rate of increase in recent years may be due to
emigration of harbor sealsfrom the Canadian waters Figure 2. Generalized logistic growth curve for the Washington
of the Strait of Georg|a to the San Juan |dands Inland Waters stock of harbor %als, 1978-1999 (Jeffrles et al.

(Jeffries et al. 1997). 2003).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

From 1991 to 1996, countsof harbor seal sin Washington State haveincreased at an annual rate of 10% (Jeffries
et al. 1997). Because the population was not at a very low level by 1991, the observed rate of increase may
underestimate the maximum net productivity rate (Ry.x).- When alogistic model was fit to the 1978-1999 abundance
data, the resulting estimate of Ry, Was12.6% (95% CI = 9.4-18.7%) (Jeffrieset al. tpress 2003). Thisvalue of Ry ax
isvery closeto 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 remova (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 (Y2 of 12%) times arecovery factor of 1.0

(for stockseftnknewn-statusthat-areinereastgtrsize within OSP, Wade and Angliss 1997), resultinginaPBR of 771
harbor seals per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fisheries Information

NMFS observersmonitored the northern Washington marineset gill net fishery during1994-1998in 1997, 1998,
and A 2000; there was no observer coveragein 1999 or 2001 (Gearin et al. 1994, 2000; P. Gearin, unpubl. data). For
theentirefishery (coastal +inland waters), observer coverage ranged from approximately 33 40 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 belonged to the
Oregon/Washington Coast stock. Somemovement of animalsbetween Washington’ scoastal and inland watersislikely,
although data from tagging studies have not shown movement of harbor seals between the two locations (Huber et al.
2001). Accordingly, Table 1 includes data 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 40 to 80% between $994-anre-2000 1997 and 2001—From-1996-t6-1993; and fishing effort
ranged from 215-469 446 net days per year (1 net day equals a 100- fathom Iength net set for 24 hours) fﬁ-t-l‘le-lﬂl-aﬁd

pertion-of-thefishery.




- There was no observer program in 1999 or 2001;;

hoewever; the total fIShI ng effort was orty 4 and 46 net days, respectively, in those years and occurred only fin inland
waters.yand Two harbor seal mortal |t|e5ﬂoﬁ=tarrﬁeﬁ=rammal-t-ak$|n 2001 were reported toNMFS by thevessel operator

and are listed as self reported data in Table 1

%ﬁ%@m The mean eﬂlmated mortal |ty for th|sf|shery iSzere 0 4 harbor
seals per year from this stock.

In1993, asapilot for future observer programs, NM FSin conjunction with the Washington Department of Fish
and Wildlife (WDFW) monitored al non-treaty components of the Washington Puget Sound Region salmon gillnet
fishery (Pierceetal. 1994). Observer coveragewas 1.3% overall, ranging from 0.9%to 7.3% for the variouscomponents
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 biasesinherent in the
data. Thearea 7/7A sockeyelandingsrepresented the majority of the non-treaty salmon landingsin 1993, approximately
67%. Results of this pilot study were used to design the 1994 observer programs discussed below.

Table 1. Summary of availableinformation on the incidental mortality and injury of harbor seals (Washington Inland
Watersstock) in commercial and tribal fisheriesthat might takethis species and cal culation of the mean annual mortality
rate; n/aindicatesthat dataare not available. All entanglementsresulted in the death of the animal. Mean annual takes
are based on $996-2660 1997-2001 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% 2] 2] ot
(tribal fishery in inland waters: 95 24% ] ]
areas 4B and 5) 96 6% [¢] [¢]
97 80% 0 0
98 40% 0 0
99 0% n/a n/a
00 58% 0 0
01 0% n/a n/a
94-60 self 12-6:6;0, 6
97-01 reports 0,0,0,2 3 0.4 (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% 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)
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Per cent Mean annual
Data observer Observed Estimated takes (CV in
Fishery name Years type coverage mortality mortality parentheses)
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
mortatities
WAPHget-Seune-Regror-satmen 94-60 e Ara Afe-Are—Are—hre; Ara eetext
setarftgHnet FEPOFts Afe-fAfe-Ara
WA salmon net pens 9760 salf n/a 10,5,0,0,0 n/a 3.8-(rte)
P 97-01 reports M
3(n/a)
Unknown Puget Sound fishery 96-60 strand n/a 21,1022 n/a 3 1.2 (Wa)
97-01 data '
Minimum total annual takes
3 39¢1e)
29.6 (1.0)

'$9951997-98 and 2000 mortality estimates are included in the average.

In 1994, NMFSin conjunction with 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 tripscomprising thetotal effortinthisfishery,
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 theentirefishery. The Puget Sound treaty chum salmon gillnet fishery inHood 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 monitoredin 1994 (NWIFC 1995). No harbor seal mortalitieswerereported intheobserver programscovering 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.

Also in 1994, NMFS in conjunction with WDFW and the Tribes monitored 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 number of setsin the fishery (Pierce et al. 1996). There was one observed harbor
seal mortality (two others were entangled and released unharmed), resulting in amortality rate of 0.00045 harbor seals
per set, which extrapolated to 15 mortalities (CV=1.0) for the entire fishery.

In 1996, Washington Sea Grant Program conducted a test fishery in the non-treaty sockeye salmon gillnet
fishery (area 7) to compare entanglement rates of seabirds and marine mammals and catch rates of salmon using three
experimental gears and a control (monofilament mesh net). The experimental nets incorporated highly visible meshin
the upper quarter (50 mesh gear) or upper eighth (20 mesh gear) of the net or had low-frequency sound emitters attached
to the corkline (Melvin et al. 1997). In 642 setsduring 17 vessal 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 (0.4) 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
salmon gillnet fishery inareas 7 and 7A (15) resultsin an estimated minimum annual mortality ratein observed fisheries
of 25.4 harbor sealsfrom thisstock. It should be noted that the 1994 observer programs did not sample all segments of
the entire Washington Puget Sound Region salmon set/drift gillnet fishery and, further, the extrapolations of total kill
did not include effort for the unobserved segments of thisfishery. Therefore, 25.4 isan underestimate of the harbor seal
mortality duetotheentirefishery. Thepercentage of the overall Washington Puget Sound Region salmon set/drift gillnet
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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 have
increased since the fishery was last observed in 1994, due to reductions in the number of participating vessels and
availablefishing time (seedetailsin Appendix 1). Fishing effort and catch have declined throughout all salmon fisheries
in 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 operationsisthe self-reported fisheriesinformation required of vessel operatorsby theMMPA. During the period
between 1994 and 2001, there were no frsher self- reports of harbor seal mortalrtresfrom the Washi ngton Puget Sound
Regr on salmon set/drrft grllnet frshery ]

: ; i : UnI i kethe 1994 observer program data, the self reported fishery
data cover the entl re fishery (|ncI udrng treaty and non-treaty components) ane-have-thts-been-inectuded--the-tabte.
Therewerefisher self-reportsof 15 harbor seal mortalities dueto entanglement in Washington salmon net pensin +997-
2000 1997-2001, 10 in 1997 and 5 in 1998 (Table 1), resulting in an estimated annual mortality of 3-8 3 harbor seals
from 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 were modified. Under the new system,
logbooks are 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 a. 2001 for details).

Strandings of harbor seals entangled in fishing gear or with injuries caused by interactions with gear areafinal
source of fishery-related mortality information. During the period from $996-t6-2660 1997 to 2001, small numbers of
fishery-related strandings of harbor seal shave occurredinmost years(B. Norberg, pers. comm.). Asthestrandingscould
not be attributed to a particular fishery, they have been included in Table 1 as occurring in an unknown Puget Sound
fishery. Fishery-related strandingsduring $996-2660 1997-2001 resulted in an estimated annual mortality of 1.2 harbor
seals 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).

The minimum estimated fishery mortality and seriousinjury for thisstock is3629.6 harbor seal s per year, based
on observer program data (25.4), fisher self-reports (3-8 3), and stranding data (1.2).

Other Mortality

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region, atotal of 20 18 human-caused harbor seal mortalitiesor seriousinjurieswerereported from non-fisheriessources
in$996-2000 1997-2001. Fifteen Seventeen animalswereshot (4; 7, 2, 1, and 3 and 2 each year, respectively), & 2 was
were struck by a ships (1 each in 1999 and 2001), and 2 1 hagHheag-or was found with neck injuriesin 1999, resulting
in an estimated mortality of 4 3.6 harbor seals per year from thisstock. This estimate is considered a minimum because
not all stranded animals are found, reported, or cause of death determined (via necropsy by trained personnel).

Subsistence Harvests by Northwest Treaty Indian Tribes

Several 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 because tribal
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, the level of human-caused mortality and serious
injury (30 29.6 + 4 3.6 + 0-5 = 34-39 33.2-38.2) is not known to exceed the PBR (771). Therefore, the Washington
Inland Waters stock of harbor sealsis not classified as a“ strategic” stock. At present, the minimum estimated fishery
mortality and serious injury for this stock (30 29.6) appears to be less than 10% of the calculated PBR (77) and,
therefore, appearsto beinsignificant and approaching zero mortality and seriousinjury rate. Thestock sizehastrereased
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Sustainable Population (OSP) level (Jeffries et al. 2003).

is within its Optimum
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NORTHERN ELEPHANT SEAL (Mirounga angustirostris):
California Breeding Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE =
Northern elephant seals breed and give birth in
Cdlifornia(U.S.) and Baja California (Mexico), primarily on | s
offshore idands (Stewart et al. 1994), from December to
March (Stewart and Huber 1993). Males feed near the
eastern Aleutian Islands and in the Gulf of Alaska, and I
femalesfeed further south, south of 45°N (Stewart and Huber Ano Nuovo—
1993; Le Boeuf et al. 1993). Adults return to land between | |, |cAvrornia ereeone
March and August to molt, with males returning later than | Shamemy
females. Adults return to their feeding areas again between
their spring/summer molting and their winter breeding | ™o e Goadatupe
Seasons. isla Benito~ |
Populations of northern elephant seals in the U.S. P s
and Mexico were al originaly derived from afew tensora | "
few hundreds of individuals surviving in Mexico after being PACIFIC OCEAN
nearly hunted to extinction (Stewart et al. 1994). Giventhe | .
very recent derivation of most rookeries, no genetic
differentiation would be expected. Although movement and
genetic exchange continues between rookeries, most elephant | ™2+ - - e "o - o
seals return to their natal rookeries when they start breeding Longitude
(Huber et al. 1991). The California breeding population is Figure 1. Stock boundary and major rookery areas
now demographically isolated from the Baja California for northern elephant sealsin the U.S. and Mexico.
population. No international agreements exist for the joint
management of this species by the U.S. and Mexico. The California breeding population is considered here to be a
separate stock.
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POPULATION SIZE

A complete population count of elephant sealsisnot possiblebecauseal 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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2001 (Fig. 2) but appear to be stable or slowly decreasing in Mexico (Stewart et a. 1994).
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Figure 2. Estimated number of northern elephant seal birthsin California 1958-2001. Multiple independent
estimates are presented for the Channel Islands 1988-91. Estimates are from Stewart et al. (1994), Lowry et d.
(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.

CURRENT AND
MAXIMUM NET
PRODUCTIVITY RATES
Althoughgrowthrates
as high as 16% per year have
been documented for elephant
seal rookeriesinthe U.S. from
1959 to 1981 (Cooper and
Stewart 1983), much of this
growth was supported by
immigration from 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
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Figure 3. Net production rates for northern elephant sealsin California based on
pup births and fishery mortality. Annua mortality for 1980-1987 is assumed to be
300, the average of 1988-90 values (Perkins et al. 1994).
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productivity rate" as defined in the Marine Mammal Protection Act (MM PA) would therefore be 8.3%. In California,
the net productivity rate appears to have declined in recent years [Figure 3; net production rate was calculated as the
realized rate of population growth (increasein pup abundancefromyear i to year i+ 1, divided by pup abundanceinyear
i) plus the harvest rate (fishery mortality in year i divided by population size in 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 commercial 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 takesare
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) 2 60 (0.10)
1999 extrapo- 23.1%° 107 76 (0.19) 2
2000 lated 26.9%°2 471 48(0.23) 2
estimate
WA, OR, CA observer
groundfish trawl 1998 data 7% 1 1(n/a) 1(n/a)
WA Willapa Bay drift personal
gillnet fishery (salmon) 1991 communica n/a 2 2 n/a
tion
Chehalis River salmon personal
setnet fishery 1993 communica na 4 4 na
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 a 1997
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.

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

HUMAN-CAUSED MORTALITY
FisheriesInformation

A summary of known fishery mortality and injury for this stock of northern elephant sealsis givenin Table
1. More detailed information on these fisheries is 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
small numbers of elephant sealsin the past; therefore, the overall mortality is likely to be slightly greater than 86 per
year. Stranding data reported to the CaliforniaMarine Mammal Stranding Network in 1996-2000 include el ephant seal
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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 Pacific 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 al. 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 avail ablefor 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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GUADALUPE FUR SEAL (Arctocephalus townsendi)

STOCK DEFINITION AND GEOGRAPHIC RANGE

Commercial 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 Idands,
Mexico (Fleischer 1987, Hanni et al. 1997; Figure 1). The | .
capture of two adult males at Guadalupe Idland in 1928
established the species return (Townsend 1931); however,
they were not seen again until 1954 (Hubbs 1956). | "
Guadal upefur seals pup and breed mainly at 1slaGuadalupe,
Mexico. In 1997, a second rookery was discovered at Isla
Benito del Este, Bga Cdlifornia (Maravilla-Chavez and Isla Guadalupe—«
Lowry 1999) and a pup was born a San Miguel Island, e
Cdlifornia (Melin and DelLong 1999). Individuals have | s
stranded or been sighted as far north as Blind Beach,
Cdlifornia(38°26' 10" N, 123°07' 20" W); inside the Gulf of
Cdiforniaand as far south as Zihuatanegjo, Mexico (17° 39" | " Islas
N, 101° 34'W; Hanni et al. 1997 and Aurioles-Gamboa and
Hernadez-Camacho 1999). The population is considered to s
beasinglestock because all arerecent descendantsfromone | wio  wis  wlko  whs  who  wis i
breeding colony at |sla Guadal upe, Mexico. —
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Figure 1. Geographic range of the Guadalupe fur
seal, showing location of two rookeries at Isla

POPULATION SIZE Guadalupe and Isla Benito Del Este.

The size of the population prior to the commercial
harvests of the 19th century isnot known, but estimatesrange
from 20,000 to 100,000 animals (Wedgeforth 1928, Hubbs 1956, Fleischer 1987). The population was estimated by
Gallo (1994) to be about 7,408 animalsin 1993. The population estimate was derived by multiplying the number of
pups (counted and estimated) by a factor of 4.0.

Minimum Population Estimate

All theindividual s 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 countswas 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
PRODUCTIVITY RATES GUADALUPE FUR SEAL COUNTS

The maximum net productivity rate can Guadalupe Island, Mexico
be assumed to be equal to the annual growth rate '

observed over the last 30 years (13.7%) because 7000
the population was at avery low level and should 6000 |
have been growing at nearly its maximum rate. 5000
n

POTENTIAL BIOLOGICAL REMOVAL '24000 8

The potential biological removal (PBR) 8 3000 |
for this stock is caculated as the minimum O
population size (3,028) timesone half the default 2000 7
maximum net growth rate for pinnipeds (Y2 of 1000 -
12%) times a recovery factor of 0.5 (for a 0
threatened species, Wade and Angliss 1997), 50 55 60 65 70 75 80 85 90 95
resulting in a PBR of 104 Guadalupe fur seals YEAR
per year. The vast ma ority of this PBR would A Non-breeding season ® Breeding season ~—— Pop. growth curve

apply towardsincidental mortality in Mexico. -
Figure 2. Counts of Guadalupe fur seals at Guadal upe Island,

HUMAN-CAUSEDMORTALITYAND Mexico, and theeﬂim_ated populatipn growth curve derived
SERIOUS INJURY from counts made during the breeding season.

FisheriesInformation

Driftand 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 species-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 monofilament line, and polyfilament string (Hanni et al. 1997).

STATUSOF STOCK

The state of Californialists the Guadaupe fur seal as afully protected mammal in the Fish and Game Code
of California (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 qualifiesthis asa"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 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).
2The CA set gillnets were not observed after 1994; mortality was extrapol ated from effort estimates and previous entanglement rates.
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NORTHERN FUR SEAL (Callorhinusursinus): San Miguel I sland Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Northern fur seals occur from southern California
north to the Bering Sea and west to the Okhotsk Sea and
Honshu Island, Japan (Fig. 1). During the breeding season,
approximately 74% of the worldwide population is found
on the Pribilof I1slandsin the southern Bering Sea, with the
remaining animals spread throughout the North Pacific
Ocean (Lander and Kgjimura 1982). Of the sealsin U.S.
waters outside of the Pribilofs, approximately 1% of the
population is found on Bogoslof Idand in the southern
Bering Sea and San Miguel Island off southern California
(NMFS1993). Northernfur sealsmay temporarily haul out
on land at other sitesin Alaska, British Columbia, and on
islets along the coast of the continental United States, but
generally outside of the breeding season (Fiscus 1983).
Due to differing requirements during the annual
reproductive season adult males and females typically
occur ashore at different, though overlapping times. Adult
males usually occur on shore during the 4-month period
from May-August, though some may be present until
November (well after giving up their territories). Adult
females are found ashore for as long as six months (June-
November). After their respective times ashore, seals of
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Figurel. Approximatedistribution of northernfur seals
in the eastern North Pacific (shaded ared).

both genders spend the next 7-8 months at sea (Roppel

1984). Adult females and pups from the Pribilof Islands migrate through the Aleutian Islands into the North Pacific
Ocean, often to the Oregon and Californiaoffshorewaters. Many pupsmay remain at seafor 22 monthsbefore returning
to their rookery of birth. Adult malesfrom the Pribilof Islands generally migrate only asfar south asthe Gulf of Alaska
(Kajimura1984). Thereis considerable interchange of individuals between rookeries.

The following information was considered in classifying stock structure based on the Dizon et a. (1992)
phylogeographic approach: (1) Distributional data: geographic distribution is continuous during feeding, geographic
separation during the breeding season, high natal site fidelity (Del.ong 1982); (2) Population response data: substantial
differences in population dynamics between Pribilofs and San Miguel Island (Delong 1982, DelL ong and Antonelis
1991, NMFS 1993); (3) Phenotypic data: unknown; and (4) Genotypic data: unknown. Based on thisinformation, two
separate stocks of northern fur sealsarerecognized 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 1sland stock of northern fur seals is calculated as the estimated
number of pupsat rookeriesmultiplied by an expansionfactor. Based on research conducted on the Eastern Pacific stock
of northern fur seals, alife table analysis was performed to estimate the number of yearlings, 2 year olds, 3 year olds,
and animals at least 4 yearsold (Lander 1981). Theresulting population estimate was equal to the pup count multiplied
by 4.475. The expansion factors are based on a sex and age 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 eventsin 1982-1983 and 1997-1998 (R. Delong, 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, and by 2002 the with-a total pup count was 1,946 61,684 (S. Mdlin,
unpubl. data). Based on the 999 2002 count and the expansion factor, the most recent population estimate of the San
Miguel Island stock is4;336 7,784 (3684 1,946 x 4.0) northern fur seals. Currently, a CV for the expansion factor is
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unavailable.

Minimum Population Estimate

The survey technique utilized for estimating the abundance of northern fur seals within the San Miguel 1sland
stock is adirect count, with no associated CV(N) as sites are surveyed only once. Additional estimates of the overall
population size (i.e., Ngesr) @nd associated CV are also unavailable. ThereforeN,,, for this stock can not be estimated
by cal culating thelog-normal 20th percentile of the popul ation estimate. Rather, Ny, isestimated astwicethemaximum
number of pups bornin £999 2002 (to account for the pups and their mothers) plus the maximum number of adult and
sub-adult males counted for the $999 2002 season, which resultsin an N, of 2,336 4,190 ((1,946 4,684 x 2) + 298
468). This method provides a very conservative estimate of the northern fur seal population at San Miguel Island.

Current Population Trend
The population of northern fur sealson San Miguel I1sland originated from the Pribil of 1slands popul ation during
thelate 1950s or early 1960s (Del ong 1982). The colony hasincreased steadily, sinceitsdiscovery in 1968, except for
severe declines in 1983 and 1998
associated with El Nifio Southern
Oscillation events in 1982-1983 3000
and 1997-1998 (DelLong and
Antonelis 1991, Melin and 2500 ﬂ
Delong 2000). El Nifio events,
which occur periodically along the
California coast, impact
population growth of fur seals at
San Miguel Idand and are an
important regulatory mechanism

1500
for this population (DeLong and 1000 \ /
Antonelis 1991; Melin and W
Del ong 1994, 2000; Melin et al. V
1996). 500 1

Specifically, live pup
counts increased about 24% 0
annually from 1972 through 1982,
an increase due, in part, to
immigration of females from the
Bering Seaand the western North - £y re 2. Northern fur seal Irve pup counts on San Mrguel Island 1972-1999
Pacific Ocean (DeLong 1982) 1972-2002. A
(Fig. 2). The 1982-1983 El Nifio thefrgure
event resulted in a 60.3% decline '
in the northern fur seal population
at San Miguel Island (Del.ong and Antonelis 1991). 1t 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
(Mélin et al. 1996).

FromJuly 1997 through May 1998, themost severe El Nifio eventinrecorded history affected Californiacoastal
waters (Lynn et al. 1998). In 1997, total fur seal pup production was 3,068 pups, the highest recorded since the colony
has been monitored. However, it appears that up to 87% of the pups born in 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 4684 1,946 in 2002 999 (S. Melin, unpubl. data), erstew recovery from the 1998 decline is
antreipated has been slowed by the adult femal e mortality which occurred in addition to the high pup mortality in 1997
and 1998 (Melin and DeLong 2000; S. Mélin, unpubl. data).

N

o

o

o
.

Number of live pups

1972
1974 +

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
The northern fur seal population in the Pribilof Islands increased steadily during 1912-1924 after the
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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
rateissimilar and slightly 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 Ryay-

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum popul ation estimate
(2336 4,190) times one-half the observed maximum net growth rate (%2 of 8.6%) times a recovery factor of 1.0 (for
stocks of unknown statusthat areincreasing in size, Wade and Angliss 1997), resulting in aPBR of 460 180 San Miguel
Island northern fur seals per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fisheries Information

Northern fur sealstaken 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 isthe intention of NMFS to consider any takes of
northern fur seals by commercia fisheries in waters off California, Oregon, and Washington as being from the San
Miguel Island stock. Information concerning thethree observed fisheriesthat may haveinteracted with northern fur seals
arelisted in Table 1. There were no observer reportseeHmortatities of northern fur seals mortalities in any observed
fishery along the west coast of the continental U.S. during the period from 1997-2001 1994-1998 (T abl e 1;J3uHan1997;
dui-raﬁ—aﬁd—Beemn—]:QQB- Cameron and Forney 1999, 2000 Carretta 2001 2002 M. Perez unpubl data). eveFaH

from this stock.

An additional source of information on the number of northern fur seals killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between $994-and-1998 1997 and 2001, there were 1o two fisher self-reports of northern fur seal
mortalities in the Washington/Oregon/California groundfish trawl (Pacific whiting) fishery, resulting in an annual

estlmated mortallty of 0. 4 fur sealsfrom—aﬁy-ﬁsheﬁﬁ-eperaﬁﬁg-mt-hm-t-heﬁﬁge-ef thls stock. Sel-f-repeﬁed—f—r-sheﬁﬁ

BeM-a&er—]:QQB-)— However because logbook records (frsher self- reports required during 1990-94) are most Irkely
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. 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 northern fur seals entangled in fishing gear or W|th |nj uries caused by interactions Wlth gear are afina
source of fishery-related mortality information.
fishery-related stranding was reported in 2001 (J. Cordaro pers. comm) and, since it could not be attrr buted toa
particular fishery, itislistedin Table 1 as occurring in an unknown west coast fishery. Fishery-related strandingsduring
4$994-1998 1997-2001 resulted in an estimated annual mortality of zere 0.2 animals from this stock. This estimate is
considered aminimum because not all stranded animalsarefound, reported, or examined for cause of death (vianecropsy
by trained personnel).
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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 $994-98 1997-2001 data unless noted otherwise.

Per cent Mean annual
observer Observed Estimated takes (CV in
Fishery name Years Data type coverage mortality mortality par entheses)
CAJ/OR thresher shark/ 94 obs data 179% e 2] (05
swordfish drift gillnet 95 15:6% €] ]
96 124% €] [¢]
97 23.0% 0 0
98 20.0% 0 0
99 20.0% 0 0
00 22.9% 0 0
01 20.4% 0 0
CA angel shark/halibut set o4 obs data % €] ] €]
gillnet
95 extrapotated 0% 0 o 0
96 estimates 0% e e
97 4995-98) 0% 0 0t
98 0% 0 (0
99 1% 0 (o
00 1.8% 0 ot
01 0% 0 o
WA/OR/CA groundfish trawl o4 obs data 53:8% 0 ] 0
(Pecific whiting component) 95 56:2% 0 ]
96 652% 0 [¢]
97 65.7% 0 0
98 77.3% 0 0
99 68.6% 0 0
00 80.6% 0 0
01 96.2% 0 0
EATORthreshershark! 94-98 setfreports Afa Afehfe-Rfe e Afa -
ESA-ange-sharithatibut-set 94-98 setfreports Afa Afa-Ara-Ara—hre; Afa -
gHnet Afa
WA/OR/CA groundfish trawl 97-01 self reports n/a 2,0,0,0,0 n/a 3 04 (/a)
(Pacific whiting component) :
Unknown west coast fishery 94-98 strand data n/a 676:6;0,0,0, n‘a [¢]
97-01 01 3 02(a)
Minimum total annual takes €]
3 06(na)

21 The Cdiforniaset gillnetswere not observed after 1994; mortality was extrapol ated from effort esti mates and previous entanglement rates, except
for Monterey Bay, where the fishery was observed in 1999 and 2000.

Other Mortality

According to California Marine Mammal Stranding Network records, maintained by the NMFS Southwest
Region, one human-caused northern fur seal mortality (due to a head injury) was reported from a non-fisheries source
in 1999, resulting in an estimated annual mortality of 0.2 northern fur sealsin 1997-2001. This estimate is considered
aminimum because not all stranded animalsarefound, reported, or examined for cause of death (vianecropsy by trained
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personnel).

STATUSOF STOCK

The San Miguel Island northern fur seal stock isnot considered to be “ depleted” under the MMPA or listed as
“threatened” or “ endangered” under the Endangered SpeciesAct. Based on currently availabledata, theestimated annual
level of total human-caused mortality and serious injury (8 0.6 + 0.2 = 0.8) does not exceed the PBR (366 180).
Therefore, the San Migudl 1sland stock of northern fur sealsis not classified as a strategic stock. The minimum total
fishery mortality and seriousinjury for this stock (8 0.6) isnot known to exceed 10% of the calculated PBR (10 18) and,
therefore, eanbeeonsidered appearsto beinsignificant and approaching zero mortality and seriousinjury rate. Thestock
sizedecreased 79.6% from 1997 to 1998, aned began to recover in 1999, and is currently at 63.4% of the 1997 level. 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 thetotal population sizeis+463 1,409. Thisestimateisthe sum of countsat 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 sealsinthe main reproductive subpopul ations can be identified on the basis of thosetags. In 20001, identification
effortswere conducted during two- to sixX five-month studiesat all main reproductive sites. exceptiteiwayAtotwhere
studirestasted8-menths: A total of 1;3031,257 seals (including $93178 pups) were observed at the main reproductive
subpopulations in 20081 (Johanos and Baker, in press 2661). The estimated probability that known-aged seals are
identified during agivenfield season averageover 90% at French Frigate Shoals, Laysan Island, Midway Atoll and Kure
atoll; approximately 85% at Lisianski |sland, and approximately 80% at Pearl and Hermes Reef (Harting 2002). These
probabl I ities| |ker repr&nt the potentlal extent of negatlve bIaSI n enumerati ng the subpopulatl ons. Remeval—anal-ys&

Monk seals also occur at Necker and Ni hoa Islands, where counts are conducted from zero to eree-or afew
timesin asingle year. Abundanceis estimated by correcting the mean of all beach counts accrued over the past five
years. The mean (£SD) of al counts (excluding pups) conducted between etrtng 19976-20010 were 15.4 (+ 6.8)
48:2(+8:6) at Necker Island and 18.0 (£ 9.2) 26:6+4:2) at Nihoa I sland (Johanos and Ragen 1999a;b; Johanos and
Baker 2000, 2001, 2002, 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 a correction factor (+SE) of 2.89
(x0.06, NMFS unpubl. data). Resulting estimates (plus the average number of pups known to have been born during
19976-20016) are 45.7 (+ 19.8) 53-6{+24-9) at Necker Island and 54.3 (x 26.5) 61+-+{+12-1) at Nihoa Island.

A 2001 aerial survey determined aminimum abundance of 52 sealsin the main Hawaiian |slands (Baker and
Johanos, submitted). Antmber-of-s Seal s are-atso-distribtted-throtghett in the main Hawaiian |lands Fhese include
those natural Iy occurri ng %ats and any an| mals rema| ni ng from 21 seals released around the |slands in 1994. A—H—but

;-'-‘ Ea Ease
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Minimum Population Estimate

Thetotal number of sealsidentified at the main reproductive sitesisthe best estimate of minimum population
sizeat thosesites(i.e., 1,2573063 seals). Minimum population sizesfor Necker and Nihoalslands (based on theformula
provided by Wade and Angliss (1997)) are 32 37 and 37 52, respectively. The minimum abundance estimate for the
main Hawaiian Islands based upon the 2001 aeria survey is45 52 seals. The minimum population size for the entire
stock (species) is the sum of these estimates, or 1,378 £437 sedls.

Current Population Trend

Thetotal of mean non-
pup beach counts at the main
reproductive NWHI 600
subpopulations in 20081 is | -
approximately 60% lower than
in 1958. In previous Hawaiian
monk seal stock assessments,
current population trend was
estimated using log-linear
regression of total non-pup
beach counts (excluding
Midway) since 1985. This
method however, had two
shortcomings. First, Midway
Atoll counts were excluded
because there was very little
field effort at Midway prior to
1992, dueto the small number of
seals present at that time. By 30—+
comparability throughout the Y ear
time series was achieved at the
expense of completeness. By
now, the Midway subpopulation
has grown considerably and is
an integral part of the stock that
should be represented in the trend analysis. Thus, this report analyzes current population trend using all six main
subpopulations.

Counts declined from 1985 to 1993, then becamerather stable. Asaresult, alog-linear trend through the entire
time series has resulted in lack of fit. To remedy this, a broken-line regression isfitted (two regression lines joined at
a break point), with the break point chosen to minimize the sum of sguares error (B. Venables, s-news website,
http://www.bi ostat.wustl.edu/mailinglists/s-news/200004/msg00212.html). Thismethod estimatesthat thetotal counts
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Figure 17. Mean beach counts of Hawaiian monk seals (non-pups) at the six main
NWHI subpopulations, 1985-2001.

declined 4.3% yr until 1993, then declined at 0.7% yr* thereafter (Fig. 1). The broken line regression fit significantly
better than a single regression line (p = 0.02). Thus, current population trend is best estimated as -0.7% yr? (95% ClI
=-2.1%100.8% yr. For comparison, if Midway Atoll counts are excluded from thisanalysis, results are similar (pre-
1993 decline of 4.5% yr-1, subsequent decline of 1.4% yr™), except that the post-1993 decline is steeper because the
increasing trend at Midway is omitted. Thelow mean beach count in 2001 reflects, in part, both continued declinesin
counts at French Frigate Shoals and widespread low juvenile survival associated with an Unusual Mortality Event in
2001 (see below).




CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Assuming mean beach counts are arellable i ndex of total abundance the current net product|V|ty ratefor this
speciesis-0.007 yr (see above)teetire: > ¢
Trends in abundance vary considerably among the Six main subpopul ations. For example, the decl ine since the m|d—
1980's (Fig. 1) was FhistreneHs largely dueto asevere decline at French Frigate Shoal's, where non-pup beach counts
decreased by 670% from 1989 -20001. Populations at Laysan and Lisianski |slands have remained relatively stable
since approximately 1990, though the former has tended to increase dlightly while the latter has decreased slowly.

Contrary to trends at the above sites, the subpopulation at Kure Atoll has grown at an average rate of ea: 5%
yrsince 1983 (loglinear regression of beach counts, 1983-20081; R? = 0.85, P<0.001), duelargely to decreased human
disturbance and introduced femal es. The subpopulation at Pearl and Hermes Reef has grown at approximately 6% yr*
since 1983 (loglinear regression of beach counts, 1983-20001; R = 0.84, P<0.001). Growth of the Pearl and Hermes
popul ation may be slowing slightly, as previousto 1999 the growth rate averaged 7%yr*. Thislatter annual growth rate
is the best indicator of the maximum net productivity rate (R,,,) for this species. Findly, the small 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 (1437
1,378) times one haf the maximum net growth rate for this stock (Y2 of 7%) times a recovery factor of 0.1 (for an
endangered species, Wade and Angliss 1997), which yields a PBR of 4.85 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
explained at Pearl and HermesReef, or Lisianski and Laysan Islands. At Kure Atoll, Midway Atoll, 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
outsidetheHawaiian archipelago, 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 24seals have been observed with embedded fish hooksduring 1982-20081. Thehookswere
not always recovered and it was not possible to attribute each hooking event to a specific fishery. Among hooks that
could beidentified, 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 2002).  Importantly,
the mgj ority of these deaths and injuries have been observed incidentally during land-based research or other activities;
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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
dueto low spawning stock biomass of spiny lobster. After Sihee 1994, landings remained lower than inthe mid- to late
1980s, while catch of dipper lobster increased in some areas. The number of vesselsin the fishery increased from four
in 1983 to 17 in 1985, then ranged from 0-12 during 1991-2000 (Dollar 1995; DiNardo et al. 1998; Kawamoto and
Pooley, 2000). Historically, both effort and landings were have-been concentrated at Gardner Pinnacles, Maro Reef,
Necker Island, and St. Rogatien Bank (Clarke and Todoki 1988; Pol ovr na and MOffItt 1989) However spatlal
management of the NWHI Iobster flshery began in 1998 with-th ‘ B

chwas-adoepted in an effort to prevent Iocal depletlon of Iobster stocksat
€ -an drerPHnac andtodlsperseflsmngeffort whichinrecent years had been limited
to Necker Island and Maro Reef. Asaresult of the new management approach, |obsters were taken from Area 4 (all
banks between Nihoalsland and Kure Atoll, excepting Necker Island, Maro Reef and Gardner Pinnacles), which, until
1998, had not been fished sincethe early 1990's (DiNardo et al.1998; Kawamoto and Pooley 2000). Summariesof 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 20081. Aswas noted, one mortality was documented in 1986; a monk seal drowned after becoming
entangled in the bridle rope of an actively fishing lobster trap near Necker Island. The potential for indirect interaction
due to competition for prey is being investigated (see Habitat 1ssues below).

NMFS closed the Northwestern Hawaiian Islands 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 1989-20001 (Kawamoto 1995; Moffitt, pers. comm.). The
number of vesselsrosefrom 19in 1984 to 28in 1987, and then varied from 10 to 17 in 1988 through 20081 (Kawamoto
1995; Moffitt, pers. comm.). Currently, the bottomfish fishery remains open, although its area of operation has been
substantially restricted by President Clinton’ s Executive Order (1/18/2001). The Agency tspreparingrantnvironmentat
tmpect-Statement-and prepared a Section 7 Biological Opinion on the Fishery Management Plan for the bottomfish
fishery eperationofthefishery, and concluded that the operation of thisfishery isnot likely to jeopardize the continued
existence of the Hawaiian monk seal nor would it likely destroy or adversely modify the monk seal’s critical habitat
(NMFS2002). Thefishery wasmonitored by observersfrom October 1990 to December 1993 (ca. 13% coverage), but
iscurrently monitored by the State of Hawaii usinglogbooks. However, the Statelogbook doesnot includeinformation
on protected species and, therefore, the nature and extent of interactions with 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(€)); no such mortality or injury has been reported since 1994 when the MM PA
was amended to include section 118. Nittaand Henderson (1993) eval uated observer datafrom 1991-92 and reported
aninteraction rate of oneevent per 34.4 hoursof fishing, but they do not provideaconfidenceinterval for their estimate.
The authors documented observer reports of seals taki ng| bottomflsh and bait off f|sh| ng Imes and observer reports of
seals attracted to dlscarded bottomflsh bycatch an y

S : NV f f HitOR(INW Theecolog|cal
effects of this flshery on monk seals (e g competltlon for prey or alteratlon of prey assembl ages by removal of key
predator fishes) are unknown. 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
commercia species (many prey items recovered from scats and spews were identified only to the level of family;
Goodman-Lowe 1998, Parrish et al. 2000). Fatty acid signature analysis is incomplete regarding the importance of
commercia bottomfish in the monk seal diet, but this methodol ogy continues to be pursued.

A-thtreHfishery-rwhieh In the past, interactions between the pelagic longline fishery and monk seals were
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documented. This fishery targets swordfish and tunas, primarily, and does not compete with Hawaiian monk sealsfor
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 vessels
ranged from463101-141 during 1991-20061. Entry iscurrently limited to amaximum of 164 vessels(Ito and Machado,

1999). Total landingsranged from 7,0768;1686-13,000 metric tons during 1991- 20091 (Ito, pers comm. ). While most
of the flshery has operated outsi de of the NWHI Excl usr ve Economr C Zone, thetap

A v eat ewdence of interactions began to
accumulate in 1990 mcl udmg at Ieast two hooked seals (| ncl uded in hook| ngs reported above) and 13 unusual seal
woundsthought to haveresulted frominteractions. Inresponse, NM FSestablished apermanent Protected SpeciesZone
extending 50 nautical miles around the NWHI and the corridors between the islands in October 1991. Subsequent
shore-hased observations of seals have found no further evidence of interactions with the longline fishery after
establishment of the Protected SpeciesZone. At present, interactionswith protected species are assessed using Federal
logbooks and observers (4-5% coverage), which may lack sufficient statistical power to estimate monk seal
mortality/seriousinjury ratesfrom longlineinteractions. However, since 1991, there have been no observed or reported
interactions of this fishery with monk seals.

There have al so been interactions between recreational fisheriesand monk sealsin both the NWHI and aretnd
themain Hawaiian Islands. At least three seal swere have-been hooked at Kure Atoll before 7btt-suehtheitentsshottd
fetonger-ocetrat-thissitebeeatse the U.S. Coast Guard vacated the atoll in 1993. 1n the main Hawaiian Islands, one
seal was found dead in an offshore (non-recreational) gillnet in 1994 and a second seal was found dead with a
recreational hook lodged in its esophagus. A total of 149 seals have been observed with embedded hooks in the main
Hawaiian Islands during 1989-20001 (NMFS unpubl. data). Severa incidents involved hooks used to catch ulua
(Caranx spp) A sport f|sh| ng charter company recently ceased operatlons a M |dway Atall —'Fo-theexteﬁt—t-hat—qeeﬁ

Interest in the harvest of precious coral in the 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 Regiona 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.

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 rhort. (in annual
coverage mort. iven years) mort.
NWHI lobster 91-001 0-12 Observer 0-100% 0 n/a n/a
Log book
NWHI 91-001 11-17
Bottomfish n/a n/a n‘a n/a n‘a
Pelagic longline 91-001 1013-141 Observer
L.og book 4-5% 0 n/a na
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
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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 21264 cases of seals entangled in fishing gear or other debris have been
observed through 20081 (Henderson 2001; NMFS, unpubl. data), including six documented mortalitiesresulting 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 in the NWHI.
For example, trawl net and monofilament gillnet accounted for approximately 35% and 34% of the debrisremoved from
reefsinthe NWHI by weight, and traw! net alone accounted for 88% of the debris by frequency (Donohue et al. 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 marinedebrisfrom reefssurrounding monk seal haul out sitesaregrowing. During 1996-20001 debrissurvey
and removal efforts, 264,726 78;875 kg of derelict net and other debris were removed from the coral reef habitat inthe
NWHI (Donohue et a. 2000, Donchue et al. 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 transl ocation, onewas euthanized (an aggressive male known to cause mortality), three died during captive
research and three died during field research (Baker and Johanos, 2002 Hpress).

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 earher In 1991 aseal died after becomlng trapped behl nd
an eroding seawall on Tern Island, French Frigate Shoals. Ay
tothe-safety-of-seatsand-otherwitdhfe:

Theonly documented case of illegal killing of an Hawaiian monk seal occurred when aresident of Kauai killed
an adult femalein 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 femal e 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 sealshavedied 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 (1995-200681). Suchimbalancesintheadult sex ratio aremorelikely 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 asaresult 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.
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Shark-related injury and mortality incidents may have increased in the late 1980s and early 1990s at French
Frigate Shoals, 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 were killed by sharks. After 1999, losses of pups to shark predation have been fewer, but this
source of mortality remainsaseriousconcern. V ariousmitigation eff orts have been undertaken by NMFSin cooperation
with the USFWS which manages French Frlgate Shoals as part of the Hawar ian Islands Natl onal W| Idl |fe Refuge-l-ﬁ

Disease effects on monk seal demographic trendsisatse uncertain. In 2001, an Unusual Mortality Event was
declared following the deaths of four yearling monk sealsin the course of ninedaysat Laysan Island. At least 11 deaths
occurred inthe NWHI, but many more are suspected due to unusually low survival of juvenilesat most subpopulations.
Health screening of both health and unhealthy seals was conducted, and necropsies were performed on six seals. No
evidence of infectious disease or toxrcoss was found WhICh Would I|nk the mortalltles However aII the necropsred
ani mals were emamated 5 5 S 5

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
sustainabl e popul ation (OSP) and;-sitice-1985; has not recovered from past declines tectinedorraverageapproxtmatety
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 11, alobster fishing vessel, ran aground on the eastern edge of Kure Atoll. 1n 200081, vessel fragments remained
on the reef and shoreline of Green Idland. On occasion, monk seals land on wreck debris. During aninitial clean up
effort, accessiblehazardousmaterial and Iobstertrapswereremoved Insubsequent years, several hundred trapswashed
ashore and were removed from Green Idland.

Another grounding occurred on 6 June 2000 whenthe 77 ft IongI iner SNordman | ran aground on the perl meter
reef of Pearl and Hermes Atoll fettm 5

ek 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.
Salvage crews subseguently spert2weeks cl eanedirig the Svordman | vesset, anetpreparingitforremova-fromthereer:
On-Juty-27-2000-the-satvage tug-Amertcan-Satvor removed it-the-Swordmant from the pertmeter 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 also being conducted to identify and characterize at-sea habitat use. In 20061, 54 42 seals of
various ages and both sexes were fitted with satellite-linked dive recorders to track movements and dive patterns at
Laysan Idand and Kure Atoll. With these most recent instrument deployments, information on at-sea movement and
diving has been collected from seals at all six main subpopulationsin the NWHI. Hradditiorn,a Goodman-L owe (1998)
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provides information on prey selection study using tdentifieattorrof-prey hard parts in scats and spewings. hasbeen
pbtshed.

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. Historicaly,
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 in the 1970s and 1980s, but has recently grown dueto immigration
from nearby sites. The U.S. Nava Air Facility at Midway closed in 1993 and feHewing-ctean-tp-and+estoration
activitresturisdietton 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 seacannot yet be characterlzed or quantlﬂed
> ~ Ternldandis
the site of at-he U.S. Fish and Wildlife refuge station, and isone of two sutesm 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 wastesi nto the ocean. The Fish and Wildlife Serviceis scheduled to begin aproject

There areindicationsthat monk seal abundanceisincreasinginthe main Hawaiian | slands(Baker and Johanos,
submitted). Further, the excellent condition of pups weaned on these islands suggests that there may be ample prey
resources available. If the monk seal population does expand in the Main Hawaiian Islands, it may bode well for the
species recovery and long-term persistence. In contrast, there are many challenges that may limit the potential for
growth in this region. The human population in the Main Hawaiian |slands is approximately 1.2 million compared to
less than 100 in the NWHI, so that the potential impact of disturbanceinthe Main Hawaiian Islandsis great. Potential
for disease transfer from domesticated animals to naive monk sealsin the main islands, which could, in turn, transmit
disease to the core popul ation in the NWHI is also a concern. As noted above, the hooking of monk seals by fishermen
in the Main Hawaiian Islands is another source of injury and mortality . Finaly, vessel traffic around the popul ated
islands carries the potential for collision with seals and impacts from oil spills. Thus, issues surrounding the presence
of monk sealsinthemain Hawaiian Islandswill likely become an increasing focus for management and recovery of this
Species.
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HARBOR PORPOI SE (Phocoena phocoena): Morro Bay Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the Pacific, harbor porpoise are found in coastal N1 0
and inland waters from Point Conception, California to | OregonMashingto
Alaska and across to Kamchatka and Japan (Gaskin 1984). coast
Harbor porpoise appear to have more restricted movements
along thewestern coast of the continental U.S. than along the
eastern coast. Regional differencesin pollutant residuesin  |N42.0- o
harbor porpoise indicate that they do not move extensively Northern California/ [ Clifornia
between California, Oregon, and Washington (Calambokidis Southern Oregon
and Barlow 1991). That study also showed some regional
differences within California (although the sample size was
small). This pattern stands as a sharp contrast to the eastern
coast of the U.S. and Canada where harbor porpoise are
believed to migrate seasonally from as far south as the
Carolinastothe Gulf of Maineand Bay of Fundy (Polacheck San Francisco-
et a. 1995). A phylogeographic analysis of genetic data  [N38.0- Russian River
from northeast Pacific harbor porpoise did not show
complete concordance between DNA sequence types and
geographic location (Rosdl 1992). However, an analysis of
molecular variance (AMOVA) of the same data with |35 -
additional samples found significant genetic differences for
four of the six pair-wise comparisons between the four areas
investigated: California, Washington, British Columbia, and
Alaska (Rosdl et al. 1995). These results demonstrate that
harbor porpoise along the west coast of North Americaare  [N340 \ \ \ ===
not panmictic or migratory, and movement is sufficiently Wiz80 WI260 W10 WI220 W1200 WLI80
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
Columbiaindicatethat thereissmall-scalesubdivisionwithin -~ (0-200 m) aong the U.S. west coast.
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 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 Oregon watersareshownin Figure 1. For the2002 MarineMammal Protection Act (MMPA) Stock
Assessment Reports, other Pacific coast harbor porpoise stocksinclude: 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) a Gulf of Alaska stock, and 8) a Bering Sea stock. Stock
assessment reports for Monterey Bay, San Francisco-Russian River, northern California’/southern Oregon,
Oregon/Washington coast, and Inland Washington waters harbor porpoise appear in this volume. The three Alaska

Cape Mendocino
N40.0+

Point Arena

Russian River

Monterey

Bay Monterey Bay

Morro Bay

Point Conception
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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 surveys extended farther offshore (to the 200m depth contour
or 15-nmi-distancewhicheverts-farther a minimum of 10 nmi from shore in the region of the Morro Bay stock) to
provide a more complete abundance estimate. Based on aeria surveys from 1997-99 under good survey conditions

(Beaufort £ 2, cloud cover £ 25%) the estimate of abundance for this stock is 932 animals (CV = 0.41) (Carretta
2003).

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 a 1986-95 time 0.50
series of aerial surveys have been
conducted to examinetrendsin harbor
porpoise abundance in central
Cdifornia (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

o
8
!

0.30 +

0.20 +

0.10
| //\\/\\v/’/’/

Relative abundance (porpoise/km)

included in an updated non-linear 0.00 } t t t t f t
trend analysis (Forney 1999b). The 85 87 89 91 93 95 97 99
negative correlation between harbor Year

porpoisesightingratesandseasurface  Figure2. Relativeabundance (+/- onestandard error) of central California(Pt.
temperatures indicates that apparent Conception to Russian River) harbor porpoise, 1986-99, adjusted for seastate
trends could be caused by changing and cloud cover (following methods of Forney 1995). The trend shown
oceanographic conditions and includestherange of three California stocks (Morro Bay, Monterey Bay, and
movement of animalsinto and out of  San Francisco-Russian River).

thestudy area. Encounter ratesfor the

1997 survey, however, were very high (Forney 1999a) despite the warmer sea surface temperatures caused by strong
El Nifio conditions. These observations suggest that patterns of harbor porpoise movement are not directly related to
sea surface temperature, but rather to the more complex distribution of potential prey speciesin thisarea. Although
encounter rates during the 1999 aerial survey were again higher than in past years, the trend in relative abundance
(following methodsof Forney 1995) ishot statistically significant (p=0.12, Figure 2). M oredetail ed studiesof encounter
rate patternsin relation to satellite-derived seasurface temperature during 1993-99 are planned to shed light on potential
oceanography-related movement patterns of harbor porpoisein thisregion.
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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
well justified.] Population growth rates have not actually been measured for any harbor porpoise population. Because
areliable estimate of the maximum net productivity rate is not available for Morro Bay harbor porpoise, we use the
default 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.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
The set gillnet fishery for haibut and angel shark eperates has operated in the vicinity of Morro Bay, and
fishing effort there has steadily increased +ecent-years through 2001. California Department of Fish and Game
(CDFG) esti mated f|5h| ng effort for 1996-2001 s as 32 88, 139, 121, 284, and 375 391 days respectively.—Fhe
S e ‘ yv- Mortality rates of harbor
porpoisein theset gi I I net flshery in thIS region are avallable only from 43 trips observed between 1990-94 (Julian and
Beeson 1998), in which one harbor porpoise was killed. This represents a kill rate of 0.023 porpoise/day fished
(bootstrap CV = 0.97). Applying thiskill rate to the 2001 estimate of fishing effort results in a mortality estimate of
9 porpoise (0.023 * 375 391 days)-through-the firstthree-guartersof 2001, which exceeds PBR. Projected mortality
levelsbased on thiskill rate and effort levelsfor 1996-2001 are summarized in Table 1. It should be noted that thiskill
rate |ncI udes sets made i in less than 30 fathoms of water, Where the potent|a| to entangle porp0|se is probably h|gher

g|IInet fishery also epetﬁ&e has operated in the vicinity of Morro Bay, and this f|shery has been documented to take
harbor porpoisein the past (Norrisand Prescott 1961). Effort in the white seabassfishery in the vicinity of Morro Bay
for the last five years (1997-2001) has been 0, 26, 7, 61, and 132 fishing days respectively. No estimates of harbor
porpoise mortality are available for this fishery, although takes have been documented in the past.

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 a., 2001;
NMFS/SWFSC, unpublished data). Meanannual takesare based on $996-2660 1997-2001 dataunl essnoted 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 6% - +HE:9AH
mesh (>3.5") set gillnet 1997 0% - 2(0.97)
fishery 1998 1990-94 0% - 3(0.97)
1999 | observer data 0% - 0.023* 3(0.97) 3:24.8(0.97)%
2000 0% - 7(0.97)
2001* 0% - 9(0.97)
Fishery closed
2002 permanently
in waters < 60
fathoms
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Percent Estimated [ Mean Annual Takes
Fishery Name Year(s) Data Type Observer Observed Mortality (CV in parentheses)
Coverage Mortality Kill/Day (CVin
parentheses)
Minimum total annual takes 3:24.8 (0.97)*

21M ortalrty rate is based on 1 observed mortalrty from 43 observed trrps in thrs regron between 1990 94
82Mean annual takes are based on 19967-20001 effort dataand 1990-94 kill rates.—Mean-annta-takestsiag

Both of the above central California gillnet fisheries were restricted by a series of emergency closures
beginning in September 2000, because of concern over mortality of Common Murres and a decline in the southern sea
otter population. During the emergency closure, fishing wasallowed in waters deeper than 30 fathoms between Y ankee
Point (Monterey County)and Pt. Sal (Santa Barbara County) until April 2002, and fishing effort initially increased
within the range of the Morro Bay harbor porpoise stock. A ban on the use of gill and trammel netsin all ocean waters
60 fathoms or |ess between Point Reyes (Marin County) and Point Arguello (Santa Barbara County) was i mplemented
in April 2002 and became permanent on September 4, 2002. Thebanisexpectedto virtually €liminate bycatch of Morro
Bay harbor porp0|se in theee two glllnet flshenes, becausethlsspecms is pr| marlly found in Waters shallower than 60

Two harbor porp0|semortalrt| eswerei naccurately reported inMarineMammal 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

Harbor porpoisein Californiaarenot listed asthreatened or endangered under the Endangered Species Act nor
as depleted 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
Cdlifornia population (including Morro Bay, Monterey Bay, and San Francisco-Russian River stocks) could have been
reduced to between 30% and 97% of K by incidental fishing mortality, depending on the choice of input parameters.
They concludethat thereisno practical way to reducetherange of thisestimate. New information does not changethis
conclusion, and the status of central California harbor porpoise populations relative to their Optimum Sustainable
Population (OSP) levels must be treated as unknown.

Based on the last 5 years of fishing effort (19967-20001), mean annual takes are 3:2 4.8 porpoise per year,
which |slessthan thePBR of 7 animals, r%ultr ngin a“ non- strategrc” classrfrcatron i—teweo‘eﬁf-rﬁrrﬁgef-feft—merefhaﬁ

closureinsi de of 60 fathomsrs—aepeeted—te—beﬁﬁsl-aee-by-M-ay—Zeez was |mpI emented in April 2002 and finalized in
September 2002, whichwottereffectively eliminateing set gillnets from most harbor porpoise habitat ane in theregion

of thisstock. Thisisexpected to reduce fishery mortality of Morro Bay harbor porpoise to near zero. Although in recent
years the average fishery mortality exceeded 10% of the PBR and, therefore, cannot be considered to be insignificant
and approaching zero mortality and injury rate, it islikely that this goal will be met following the 2002 gillnet closure.
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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.
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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 Oregon/Washingto
Alaska and across to Kamchatka and Japan (Gaskin 1984). coast
Harbor porpoise appear to have more restricted movements
along thewestern coast of the continental U.S. than along the
eastern coast. Regional differencesin pollutant residuesin ~ [N42.0 M
harbor porpoise indicate that they do not move extensively Northern Calfornia/ [ California
between California, Oregon, and Washington (Calambokidis Southern Oregon
and Barlow 1991). That study also showed some regional
differences within California (although the sample sizewas  Jyaq o
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
Carolinasto the Gulf of Maineand Bay of Fundy (Polacheck
et al. 1995). A phylogeographic analysis of genetic data [V38.0
from northeast Pacific harbor porpoise did not show
complete concordance between DNA sequence types and
geographic location (Rosdl 1992). However, an analysis of
molecular variance (AMOVA) of the same data with |y3604
additional samples found significant genetic differences for
four of the six pair-wise comparisons between thefour areas
investigated: California, Washington, British Columbia, and
Alaska (Rosdl et al. 1995). These results demonstrate that
harbor porpoise along the west coast of North America are
not panmictic or migratory, and movement is sufficiently
restricted that genetic differences have evolved. Recent
preliminary genetic analyses of samples ranging from
Monterey Bay, Cdifornia to Vancouver Island, British
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 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 porpoise stocksinclude: 1) a Morro Bay stock, 2) a San Francisco-
Russian River stock, 3) a northern 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 Alaska stock, and 8) a Bering Sea stock.
Stock assessment reports for Morro Bay, San Francisco-Russian River, northern California/southern Oregon,
Oregon/Washington coast, and Inland Washington waters harbor porpoise appear in this volume. The three Alaska
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Figurel. Stock boundariesand distributional range of
harbor porpoise aong the California/southern Oregon
coast. Shaded area represents harbor porpoise habitat
(0-200 m) along the U.S. west coast.
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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 a. 2001b). A recent analysis of harbor
porpoisetrendsincluding oceanographi ¢ 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 $5nmi-distance - whichevertsfarther a minimum of 15 nmi from shore in the region of the Monterey Bay stock) to
provide a more complete abundance estimate. Based on aeria surveys from 1997-99 under good survey conditions

(Beaufort £ 2, cloud cover £ 25%) the estimate of abundance for this stock is 1,603 animals (CV = 0.42) (Carretta
2003).

Minimum Population Estimate
The minimum population

estimate for the Monterey Bay harbor
porpoise stock istaken asthelower 20th
percentile of thelog-normal distribution
of the abundance estimated from the
1997-99 aerial surveys, or 1,142
animals.

Current Population Trend

Anayses of a 1986-95 time
series of aerial surveys have been
conducted to examine trends in harbor
porpoiseabundancein central California
(Forney, 1995; 1999b). After
controlling for the effects of sea state,
cloud cover, and area on sighting rates,
Forney (1995) found anegative trend in
population size; however, that trend was
no longer significant when sea surface
temperature (a proxy measure of
oceanographic conditions) wasincluded

0.50

030 + //
020 + J
| -
010 +
///\\\//\/

0.00 : : : : : : :
85 87 89 91 93 95 97 99

Y ear
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

o
8
I

Relative abundance (porpoise/km)

in an updated non-linear trend anadysis  River)

(Forney 1999b). The negative

correlation between harbor porpoise

sighting rates and sea surface temperatures indicates that apparent trends could be caused by changing oceanographic
conditionsand movement of animalsinto and out of the study area. Encounter ratesfor 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 rates during the 1999
aerial survey were again higher than in past years, the trend in rel ative abundance (following methods of Forney 1995)
isnot statistically significant (p=0.12, Figure 2). More detailed studies of encounter rate patternsin relation to satellite-
derived seasurfacetemperature during 1993-99 are planned to shed light on potential oceanography-rel ated movement
patterns of harbor porpoise in this region.
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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
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 population 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 AND SERIOUSINJURY
Fishery Information
Therncr dental capture of Monterey Bay harbor porp0|se|slargely I|m|ted tothe halrbut angel shark set grllnet

deﬁet—eeewrﬁ-seuthem-eahn‘emra) Detarled mformatron on thrsﬂshery is provrded in Append|x 1 A summary of
estimated fishery mortality and injury for this stock of harbor porpoiseis given in Table 1. Mortality estimates for

19967-98 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 1999-20001 are based on a
National Marine Fisheries Service monitoring program in Monterey Bay (Cameron and Forney 2000, Carretta 2001;
Carretta 2002). Although mortality estimates for the most recent five years (19967-20081) are presented in Table 1,
average annual takesin the setnet fishery are eatedtated estimated using only $999-2666 2001 data, because the fishery
was largely closed under emergency regul atlons after September 2000 The cI osurewas made permanent in September
2002. thes v 3 5 y

areavattable. An averageof ?93 harbor porporse(CV 9—290 50) werekllledaﬁﬁual-l-y in thlsflshery in Monterey Bay

duri ng theyears—1999-2€)ee 2001

Table 1. Summary of available irfermation on incidental mortality and injury of harbor porpoise (central CA stock
19967-98; Monterey Bay stock 1999-20001) in commercial fisheriesthat might take this species (Cameron and Forney
2000, Carretta 2001, Carretta 2002, Forney et a., 2001-NMFSISAHFSEtnptbtisheddata). Mean annual takes are
based on $999-2600 2001 data because of fishery restrictions implemented in late 2000. trtesstoted-otherwise. n/a
indicates that data are not available.

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 / 1996 8% - - 48019
halibut and other 1997 1990-94 0% - - 80 (0.19)
species large mesh 1998 observer data 0% - - 57 (0.19)
(>3.5") set gillnet
fishery 1999 observer 23.0% 28? 0.17 133 (0.23)?
2000 data 27.0% 7 0.10 26 (0.50) 7940:29) 3 (0.77)*
2001 2000 observer 0% i 0.10 3(0.77)
data
2002 Fishery closed
permanently
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Percent Estimated [ Mean Annual Takes
Fishery Name Year(s) Data Type Observer Observed Mortality (CV in parentheses)
Coverage Mortality Kill/Day (CVin
parentheses)
Unknown-fishery 1996-2000 | Straneings - 3999 Afa 3 g6 (rie)
2-Hr-26006)
Minimum total annual takes 806-29) 3(0.77)*

Only $999-26062001 mortality estimates are included in the average because the flshery was Iargely clowd under emergency regulatlons in
September 2000. ThecI osurewas made permanent in September 2002 heseat y

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

All central Californianearshoregill and trammel net fisherieswererestricted by aseriesof emergency closures
beginning in September 2000, because of concern over mortality of Common Murres and a decline in the southern sea
otter population. During the emergency closures, fishing was prohibited in waters less than 60 fathoms in the region
of the Monterey Bay harbor porpoise stock. Following a brief lapse in the closure in late 2001, the restrictions were
reinstated in January 2002. A permanent ban on the use of gill and trammel netsin all ocean waters 60 fathoms or less
between Point Reyes (Marin County) and Point Arguello (Santa Barbara County) was implemented on September 4,
2002. The ban is expected to virtually eliminate bycatch of Monterey Bay harbor porpoise in these gillnet fisheries,

because this specms is prlmarlly found in waters shallower than 60 fathoms H—Septembeﬁeee—t-he-eah-f-efﬁra

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 wereactually short-beaked common dol phins (NMFS, Southwest Fisheries Science Center, unpublished
data). Thisfi shery has not prew ously been known to take harbor porpoise.

i ; F|ve flshery related strandlnq
mortalities of harbor porpoise were documented Wlthln the range of the Monterey Bay harbor porpoise stock: onein
1998 near Watsonville, two in 1999 near Seaside and Pacific Grove, and two in 2000 at Afio Nuevo State Reserve and
near Santa Cruz. These mortalities probably originated from the hallbut set glllnet flshery in Monterey Bay, and are
thus accounted for in the mortallty esti matesfor th|sf|shery 5 ;

STATUSOF STOCK

Harbor porpoisein Californiaare not listed asthreatened or endangered under the Endangered Species Act nor
asdepleted under the MarineMammal 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
Californiapopulation 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 annua mortality for 2001, after implementation of the emergency closure for central California
gillnet fisheries, was for-1999-2606-80 3 harbor porpoise), which is greater less than the calculated PBR (11) for
Monterey Bay harbor porpoise; therefore, the Monterey Bay harbor porpoise population is not considered “ strategic”
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under the MM PA.. A permanent set gillnet closureinsideof 60 fathoms wasimplemented in September 2002, effectively
eliminating set gillnets from most harbor porpoise habitat in the region of thIS stock Thls is expected to V|rtuaIIy
ellml nate glllnet mortal ity of Monterey Bay harbor porp0|se

ferheeﬁeem—AIthough in recent years the average flshery mortallty exceeded the PBR and therefore cannot be
considered to be insignificant and approaching zero mortality and injury rate, it is likely that this goa will be met
following the 2002 permanent gillnet closure. 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.
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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 regional |40 o-|
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

o1\ California

Cape Mendocino

Point Arena

Russian River

from northeast Pacific harbor porpoise did not show Monterey
complete concordance between DNA sequence types and Bay Ly
geographic location (Rosel 1992). However, an analysisof  f\36 0
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 'W128.0 Wi26.0 W124..0 W12_2'0 - W.120.0 Wil8J
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 boundaries are 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 Oregon watersareshownin 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

Point Conception
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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 surveys extended farther offshore (to the 200m depth contour
or 5nmi-distance-whichevertsfarther a minimum of 15 nmi from shore in the region of the San Francisco-Russian
River stock) to provide a more complete abundance estimate. Although two harbor porpoise sightings were made in
offshore waters under poor conditions (Beaufort sea state 3), only good conditions have traditionally beenincluded 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 is 6,674 animals (CV = 0.39)
(Carretta 2003).
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 a 1986-95 time
series of aeria surveys have been 0.50
conducted to examine trends in
harbor porpoise abundancein central
Cdlifornia (Forney, 1995; 1999h).
After controlling for the effectsof 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 Y ear
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 thestudy area. Encounter rates  San Francisco-Russian River).
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

Relative abundance (porpoise/km)
8
I I
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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 rel ative abundance (following methods of Forney 1995)
isnot statistically significant (p=0.12, Figure 2). More detailed studies of encounter rate patternsin relation to 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 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
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

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 (Y2 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 AND SERIOUSINJURY
Fishery Information

The incidental capture of harbor porpoise in California has largely been limited to set gillnet fisheriesin
Monterey Bay and to a lesser extent, Morro Bay. Coastal setnets are not allowed north of Bodega Head (to protect
salmon resourcesthere). However, #11998; two harbor porpoise strandings near Bodega Head in 1998, oneinside San
Francisco Bay in 1998, and one near Montara, San Mateo County in 2001 were attributed to fishery-related mortality,
but the responsible fishery is unknown. Although the stranding locations falls within the range of the San Francisco-
Russian River harbor porpoise stock and thisis probably the source stock for the mortalities, it is possible that some of
these animals were taken from the northern Cahforma/southern Oregon stock and subsequently drifted southward to
the stranding location. y y y

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 19967-2000
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 | 19967- stranding n/a 23 (in 1998) n/a 3 8408
Minimum total annual takes 3 g4l08
(n/a)
STATUSOF STOCK

Harbor porpoisein Californiaarenot listed asthreatened or endangered under the Endangered Species Act nor
asdepleted under theMarine 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
California population (including Morro Bay, Monterey Bay, and San Francisco-Russian River stocks) could have been
reduced to between 30% and 97% of K by incidental fishing mortality, depending on the choice of input parameters.
They concludethat thereisno practical way to reducetherange of thisestimate. New information does not changethis
conclusion, and the status of central California harbor porpoise populations relative to their Optimum Sustainable
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Population (OSP) Ievels must betreated as unknown There areno known habitat |ssue£tha¢ are of partlcular concern
for thIS stock > >

mortallty or serious |njury (9—4 0.8 harbor porpoise per year) is I%sthan the PBR (49), this stock is not consi dered 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  [\24g

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 Oregon
along thewestern coast of the continental U.S. thanalongthe  [V42.0 — Ritoria
eastern coast. Regional differences in pollutant residuesin Northern California/

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 regiona  |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 N38.07 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 Morro 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 L
Alaska (Rosdl et dl. 1995). These resuits demonstrate that U0 ™ b wihay  wioo winp  wilso
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 Chiverset al., in press).

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., in press), 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 (Carretta et 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. The stock 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 aeriad surveys in southern | 1
Oregon, or 12,940 animals. This g 100 -
estimate includes harbor porpoise | £ T
within an areaextendingtothe200m | & %80 T
isobath or 15 nmi, whichever is | § T \
farther from shore. g 060+ /\\\\
8 1
=}
Current Population Trend § 0.40 +
Forney (1999b) examines | > T
trends in relative harbor porpoise |8 020+ /\——/N/
abundance in central and northern | 1
Cdlifornia based on aeria surveys 0.00 : : : : : :
from 1989-95. No significant trends 87 89 91 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;ozgrend in relative abundance adjusted for sea state and cloud cover (following methods of Forney 1995).

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 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 areaof 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). Aeria
survey data from coastal Oregon and Washington, collected
during all seasons, suggests that harbor porpoise distribution
varies by depth (Green et a. 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
watersduring late winter (Dohl et al. 1983, Barlow 1988), harbor stock
porpoise have al so been conspi cuously 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 eeeeeddeed Cape Blanco
cladeispresentin California, Washington, British Columbia, and
Alaska (no samples were available from Oregon), while the other ggrthem cA
. . . . . uthern OR
isfound only in Californiaand Washington. Although these two stock L\
clades are not geographically distinct by latitude, the results may
indicatealow mixing ratefor harbor porpoisealongthewestcoast Figure 1. Approximate distribution of harbor
of North America. Investigation of pollutant loads in harbor porpoise in the U.S. Pacific Northwest (shaded
porpoise ranging from California to the Canadian border also ared). Stock boundaries separating the stocks are
suggestsrestricted harbor porpoi semovements(Calambokidisand  shown.

Barlow 1991). Further genetic testing of the same data mentioned

above, along with additional samples, found significant genetic

differencesfor four of thesix pair-wise comparisonsbetween thefour areasinvestigated: California, Washington, British
Columbia, and Alaska (Rosel et al. 1995). These resultsdemonstrate that harbor porpoise along the west coast of North
Americaare not panmictic or migratory, and that movement is sufficiently restricted to evolve genetic differences. This
is consistent with low movement suggested by genetic analysis of harbor porpoise specimens from the North Atlantic,
where numerous stocks have been delineated with clinal differences over areas as small as the waters surrounding the
British Isles.

Using the 1990-91 aeria 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 the waters of coastal
Oregon/Washington and inland Washington/southern British Columbia, Canada (i.e., Strait of Juan de Fuca/San Juan
Islands). Although differencesin density exist between coastal Oregon/Washington and inland Washington waters, a
specific stock boundary line cannot beidentified based upon biological or genetic differences. However, beeatse harbor
porpoise movementsand rates of intermixing within therertheast eastern North Pacific arerestricted, and there hasbeen
asignificant declinein harbor porpoise sightings within southern Puget Sound since the 1940s; therefore and, following
arisk 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) (seeFig.
1). Recent genetic evidence suggests that the population of eastern North Pacific harbor porpoise is more finely
structured than is currently recognized (Chivers et al. 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
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in Oregon and 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 (Chiverset al.
2002), California coast stocks were re-evaluated and significant genetic differences were found among four identified
sampling sites. Revised stock boundaries based on these genetic data and density discontinuitiesidentified from aerial
surveysresultedin six California/Oregon/Washington stockswhere previously there had been four (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 considers only 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 porpoise stocks
arereported separately inthe Stock Assessment Reportsfor the AlaskaRegion. Theharbor porpoiseoccurringin 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 aeria 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.
watersnorth of CapeBlanco, OR (Laakeet al. 1998a). Using acorrection factor of 3.42 (1/g(0); g(0)=0.292, CV=0.366)
to adjust for groups missed by aerial observers, the corrected estimate of abundance for harbor porpoise in coastal
Oregon (north of Cape Blanco) and Washington watersis 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,
due to: 1) the larger sampling region in the 1997 survey (out to water depths of 200 m vs. 91 min 1991), and 2) a
different estimate of g(0) (Laake et al. 19984).

Minimum Population Estimate

The minimum population estimate (N,,,,,) for thisstock iscal culated using Equation 1 from the PBR Guidelines
(Wade and Angliss 1997): 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,,, for the Oregon/Washington Coast stock of harbor porpoiseis 28,967.

Current Population Trend
There are no reliable data on population 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% (Wadeand Angliss 1997) be employed for the Oregon/Washington Coast harbor porpoise
stock.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological remova (PBR) level for this stock is calculated as the minimum population size
(28,967) times one-half the default maximum net growth rate for cetaceans (¥2 of 4%) timesarecovery factor of 0.5 (for
a stock of unknown status, Wade and Angliss 1997), resulting in a PBR of 290 harbor porpoise per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fisheries Information

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 Willapa Bay drift gillnet fisheries were monitored at
observer coverages of approximately 4% and 2%, respectively. There were no observed harbor porpoise mortalitiesin
these fisheries.
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NMFS observers monitored the northern Washington marine set gillnet fishery eidring-1994-1998-and in 1997,
1998, and 2000.:-tThere was no observer coverage in 1999 or 2001;;however; the total fishing effort wasenty 4 and 46
net days, respectively, in those years and occurred only in inland waters (Gearin et al. 1994, 2000; P. Gearin, unpubl.
data). For the entire areafished (coastal + inland waters), observer coverage ranged from approximately 33 40 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 animalstaken in theinland 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 waters
islikely, 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 Fl attery WA, and north of Cape Blanco, OR),

for thlsf|shery |59-(GV—G-62} 32 (CV 0. 79) harbor porpoise per year from this stock.

Tablel. Summary of incidental mortality of harbor porpoise (Oregon/Washington Coast stock) incommercia andtribal
fisheries and cal culation of the mean annual mortality rate; n/aindicatesthat dataare not available. Mean annual takes
are based on $996-2660 1997-2001 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 o4 obs data 36% [¢] [¢] 9662}
(tribal fishery in coastal waters: 95 166% 20 20 3.2(0.79)
areas 4 and 4A) 96 166% 29 29
97 100% 13 13
98 no fishery 0 0
99 no fishery 0 0
00 100% 3 3
01 no fishery 0 0
94-60 seHreperts 9-6:-6:6:6; ]
69
Estimated total annual takes 94662
3.2 (0.79)

In Fhe 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 alarmsto
reduce bycatch of harbor porpoise in salmon gillnets. Results in 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
(Gearin et a. 1996, 2000; Laake et a. 1997). In 1997, 96% of the sets were equipped with acoustic alarms and 13
mortalitieswere observed (Gearin et al. 2000; P. Gearin, unpubl. data). Harbor porpoise were displaced by an acoustic
buffer around thealarmed nets, but it is unclear whether the porpoise were repelled by the alarms or whether it wastheir
prey that were repelled (Kraus et al. 1997, Laake et al. 1998b). However, the acoustic alarms did not appear to affect

the target catch (chmook salmon and sturgeon) in theflshery (Gearln et al 2000) —Beeauseﬂms—ﬂsherws—&kel-y—te—have
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Anadditional source of information onthe number of harbor porpoisekilled or injured incidental to commercial
fishery operationsisthe self-reported fi sheriesinformation required of vessel operatorsby theMMPA. Duringtheperiod
between $994-ane-2600 1997 and 2001, therewereno fisher self-reportsof harbor porpoise mortalitiesfrom any fisheries
operating withintherange of the Oregon/Washington Coast stock. However, becausel ogbook records (fisher sel f-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 period is fragmentary. After 1995, the level of reporting dropped dramatically, such that the
records are considered incompl ete 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
(B. Norberg, pers. comm.).

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 sources in
1996-26060 1997-2001.

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 3.2) does not exceed the PBR (290). Therefore, the Oregon/Washington Coast stock of harbor porpoiseis not
classified as “strategic.” Thetotal fishery mortality and serious injury for this stock (9 3.2: 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 t

(Gaskin 1984). Harbor porpoise primarily frequent coastal
waters. Harbor porpoise are known to occur year-round in the
inland trans-boundary area of Washington and British Columbia,
Canada (Osborne et a. 1988), and along the Oregon/Washington
coast (Barlow 1988, Barlow et al. 1988, Green et a. 1992).
Aerial survey datafrom coastal Oregon and Washington, collected
during all seasons, suggests that harbor porpoise distribution
varies by depth (Green et a. 1992). Although distinct seasonal OR/WA|
changes in abundance along the west coast have been noted, and Coast
attributed to possible shifts in distribution to deeper offshore stock
watersduring late winter (Dohl et al. 1983, Barlow 1988), harbor
porpoise have al 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 Pacific was
analyzed using mitochondrial DNA from samplescollected along
the west coast (Rosel 1992) and is summarized in Osmek et al. eeeeeqqeed Cape Blanco
(1994). Two distinct mtDNA groupings or clades exist. One Northern CA/
cladeispresent in California, Washington, British Columbia, and Southern OR
Alaska (no sampleswere available from Oregon), while the other stock R
isfound only in California and Washington. Although these two
clades are not geographically distinct by latitude, the results may
indicate a low mixing rate for harbor porpoise along the west
coast of North America. Investigation of pollutant loadsin harbor
porpoise ranging from California to the Canadian border aso
suggestsrestricted harbor porpoise movements (Calambokidisand
Barlow 1991). Further genetic testing of the same data mentioned above, along with additional samples, found
significant genetic differencesfor 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
the west coast of North America are not panmictic or migratory, and that movement is sufficiently restricted to evolve
genetic differences. Thisisconsistent with low movement suggested by genetic analysis of harbor porpoise specimens
from the North Atlantic, where numerous stocks have been delineated with clinal differences over areas as small asthe
waters surrounding the British Isles.

Using the 1990-1991 aeria 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 inland Washington/southern British Columbia, Canada (i.e., Strait of Juan de Fuca/San
Juanlslands). Although differencesin density exist between coastal Oregon/Washington and inland Washington waters,
a specific stock boundary line cannot be identified based upon biological or genetic differences. However, becatse
harbor porpoise movements and rates of intermixing within the rertheast eastern North Pacific are restricted, and there
has been asignificant decline in harbor porpoise sightings within southern Puget Sound since the 1940s; therefore and,
following arisk averse management strategy, two stocks are recognized: the Oregon/Washington Coast stock (between
Cape Blanco, OR, and Cape FHattery, WA) and the Washington Inland Waters stock (in waters east of Cape Flattery)
(seeFig. 1). Recent genetic evidence suggeststhat the population of eastern North Pacific harbor porpoiseismorefinely
structured than is currently recognized (Chivers et al. 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

Figure 1. Approximate distribution of harbor
porpoise in the U.S. Pacific Northwest (shaded
area). Stock boundaries separating the stocks are
shown.
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in Oregon and 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 (Chiverset al.
2002), California coast stocks were re-evaluated and significant genetic differences were found among four identified
sampling sites. Revised stock boundaries based on these genetic data and density discontinuitiesidentified from aerial
surveysresultedin six California/Oregon/Washington stockswhere previously there had been four (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 considers only the Washington Inland Waters stock. 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 porpoise stocks
arereported separately inthe Stock Assessment Reportsfor the AlaskaRegion. Theharbor porpoiseoccurringin British
Columbia have not been included in any stock assessment report from either the Alaska Region or Pacific Northwest
(Oregon/Washington).

POPULATION SIZE

Aeria surveysof theinsidewatersof Washington and southern British Columbiawere conducted during August
of 1996 (Calambokidis et a. 1997). These aerial surveysincluded the Strait of Juan de Fuca, San Juan Islands, Gulf
Islands, and Strait of Georgia, which includes watersinhabited by harbor porpoise from British Columbia, aswell asthe
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 porpoisein 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
(/g(0); 9(0)=0.292, CV=0.366), the estimated abundance for the Washington Inland Waters stock of harbor porpoise
is3,509 (CV=0.396) animals (Laake et al. 19973, 1997b).

Minimum Population Estimate

The minimum population estimate (N,,,,,) for thisstock iscal culated using Equation 1 from the 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,,, for the Washington Inland Waters stock of harbor porpoiseis 2,545.

Current Population Trend

There are no reliable data on long-term population trends of harbor porpoise for most waters of Oregon,
Washington, or British Columbia. For comparability to the 1996 survey, are-analysis of the 1991 aerial survey datawas
conducted (Calambokidisetal. 1997). Theabundanceof harbor porpoiseintheWashington Inland Watersstock in 1996
was not significantly different thanin 1991 (Laake et a. 1997a).

A different situation exists in southern Puget Sound where harbor porpoises are now rarely observed, a sharp
contrast to 1942 when they were considered common in those waters (Scheffer and Slipp 1948). Although quantitative
datafor thisareaare lacking, marine mammal 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 aeria survey effort conducted during favorable sighting conditions produced no
sightings of harbor porpoise in southern Puget Sound. Reasons for the apparent decline are unknown, but it may be
related to fishery interactions, pollutants, vessel traffic, or other activitiesthat may affect harbor porpoise occurrence and
distribution in this area (Osmek et al. 1995). Research to identify trends in harbor porpoise abundance is also 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 3 0.80, Wade and Angliss 1997), resulting in a PBR of 20 harbor porpoise
per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fisheries Information

NM FSobserversmonitored the northern Washington marine set gillnet fishery durirg1994-1998in 1997, 1998,
and 1 2000; there was no observer coveragein 1999 or 2001 (Gearin et al. 1994, 2000; P. Gearin, unpubl. data). For
the entire area fished (coastal + inland waters), observer coverage ranged from approximately 33 40 to 98% during
observed years. Fishing effort isconducted 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 waters
islikely, but it is currently not possible to quantify the extent of such movements. Accordingly, Table 1 includes data
only fromthat portion of the northern Washington marine set gill net fishery occurring within therange of the Washington
Inland Waters stock (those waters east of Cape Flattery), where observer coverage ranged from 6 40 to 80% between
1997 and 2001 +994-ant-2600—rom-1996t6-1993; and fishing effort ranged from 235-469 4r46 net days per year (1

net day equals a 100- fathom Iength net set for 24 hours) Ha-t-he+nl-ar=rd-pemen-ef—t-l=re-f+sl=rery

yearS,tal ea

1994—and€9%ef—t-heﬁets-were—ebserved- There was no observer proqram in 1999 or 2001,,—hewe¢er— the total flshlng
effort wasenty 4 and 46 net days, respectlvely, in those years, occurred only fin |nIand waters), and nom&meﬁaamma}
harbor porpmsetakeswere reported i

- ' ter No mortalitieswereobservedin thelnland portion
of theflshery between 1994rmd—2999 1997 and 2001 thus —Fthe mean estimated mortality for thisfishery iszero harbor
porpoise per year from this stock.

In1993, asapilot for future observer programs, NM FSin conjunction with the Washington Department of Fish
and Wildlife (WDFW) monitored al non-treaty components of the Washington Puget Sound Region salmon gillnet
fishery (Pierceetal. 1994). Observer coveragewas 1.3% overall, ranging from 0.9%to 7.3% for the variouscomponents
of the fishery. No harbor porpoise mortalities were reported (Table 1). Pierce et al. (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 the majority of the non-treaty salmon landingsin 1993,
approximately 67%. Results of this pilot study were used to design the 1994 observer programs discussed below.

In 1994, NMFSin conjunction with 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 tripscomprising thetotal effortinthisfishery,
as estimated from fish ticket landings (Erstad et al. 1996). No harbor porpoise were reported within 100 m of observed
gillnets. The Puget Sound treaty chum salmon gillnet fishery in Hood Canal (areas 12, 12B, and 12C) and Puget Sound
treaty sockeye/chum gillnet fishery in the Strait of Juan de Fuca (areas 4B, 5, and 6C) were also monitored in 1994
(NWIFC 1995). No harbor porpoise mortalities were reported in the observer programs covering these treaty salmon
gillnet fisheries, where observer coverage was estimated at 2.2% (based on % of total catch observed) and approximately
7.5% (based on % of observed trips to total landings), respectively.

Alsoin 1994, NMFS in conjunction with WDFW and the Tribes conducted an observer program to examine
seabird and marinemammal interactionswith the Puget Sound treaty and non-treaty sockeyesalmon gillnet fishery (areas
7and 7A). During thisfishery, observers monitored 2,205 sets, representing approximately 7% of the estimated 33,086
sets occurring in the fishery (Pierce et al. 1996). There was one observed harbor porpoise mortality (one other was
entangled and released alive with no indication that it was injured), resulting in a mortality rate of 0.00045 harbor
porpoise per set, which extrapolates to 15 mortalities (CV=1.0) for the entire fishery.
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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 a control (monofilament mesh net). The experimental nets incorporated highly visible meshin
the upper quarter (50 mesh gear) or upper eighth (20 mesh gear) of the net or had low-frequency sound emitters attached
tothecorkline (Melvinetal. 1997). In 642 setsduring 17 vessel trips, 2 harbor porpoise werekilled in the 50 mesh gear.

Combining the estimatesfrom the 1994 observer programs (15) with the northern Washington marine set 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 vessels and available fishing time
(seedetailsin Appendix 1). Fishing effort and catch have declined throughout all salmon fisheriesin the region dueto
management efforts to recover ESA-listed salmonids.

Tablel. Summary of incidental mortality of harbor porpoise (Washington Inland Waters stock) due to commercial and
tribal fisheries and calculation of the mean annual mortality rate; n/aindicates that data are not available. Mean annual
takes are based on $996-2660 1997-2001 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% 2] 2] ot
(tribal fishery in inland waters: 95 24% ] ]
areas 4B and 5) 96 6% [¢] [¢]
97 80% 0 0
98 40% 0 0
99 0% n/a n/a
00 58% 0 0
01 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 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
mortatities
WA-Puget-Setne-Regionsatmen 94-60 s A Are-Afaffe e ffa seetext
setarftgHtnhet feperts Afe-Afe-Afa
Unknown Puget Sound fishery 96-60 strand 60,0010 3 0.2 (na)
97-01 data '
Minimum total annual takes 3 152 (10)

'$9951997-98 and 2000 mortality estimates are included in the average.

Anadditional source of information onthe number of harbor porpoisekilled or injured incidental to commercial
fishery operationsisthe self-reported fisheriesinformation required of vessel operatorsby theMMPA. Duringtheperiod
between 1994 and 2660 2001, there were no fishery self-reports of any harbor porpoise mortalities from the Washington
Puget Sound Region salmon set/drift gillnet fishery (Fabte-t). Unlikethe 1994 observer program data, the self-reported
fisheries data cover the entirefishery. However, because logbook records (fisher self-reports required during 1990-94)
aremost 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 requirements
were modified. 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 porpoise wrapped in fishing gear or with injuries caused by interactions with gear are a
final sourceof fishery-related mortality information. Onefishery-related stranding of aharbor porpoise occurredin 2000
(B. Norberg, pers. comm.). Asthe stranding could not be attributed to a particular fishery, it hasbeenincluded in Table
1 as occurring in an unknown Puget Sound fishery. Fishery-related strandings during 4996-2660 1997-2001 resulted
in an estimated annual mortality of 0.2 harbor porpoise from thisstock. Thisestimateis considered a minimum because
not all stranded animals are found, reported or exarnl ned for cause of death (V|a necropsy by trained personnel).

Although, i o commercia gillnet
fisheriesin Canadian Waters,—whreh-hero‘e-ﬁ(-)t—beeﬂ-meﬁrtered-but are known to have taken harbor porpoise in the past
(Barlow et al. 1994, Stacey et al. 1997), few data are available because the fisheries were not monitored. In 2001, the
Department of Fisheries and Oceans, Canada, conducted a federal fisheries observer program and a survey of license
holders to estimate the incidental mortality of harbor porpoisein selected salmon fisheriesin southern British Columbia
(Hall et al. 2002). Based on the observed bycatch of porpoise (2 harbor porpoise mortalities) in the 2001 fishing season,
the estimated mortality for southern British Columbiain 2001 was 20 porpoise per 810 boat daysfished or atotal of 80
harbor porpoise. As-a+esdtt However, it is not known how many the-aurmberof harbor porpoise from this the
Washington Inland Waters stock are currently taken in the waters of southern British Columbia tshetkrown.

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) in U.S. waters.

Other Mortality

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region, one fie human-caused harbor porpoise mortalityies-er-seriotstijdries-were was reported from non-fisheries
sources in $996-2600 1997-2001. An animal was struck by a ship in 2001, resulting in an estimated mortality of 0.2
harbor porpoise per year from this stock.
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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, the total level of human-caused mortality and serious
injury (15.2 + 0.2 = 15.4) is not known to exceed the PBR (20). Therefore, the Washington Inland Waters harbor
porpoisestock isnot classified as“ strategic.” Theminimum total fishery mortality and seriousinjury for thisstock (15.2)
exceeds 10% of the calculated PBR (2.0) and, therefore, cannot be considered to be insignificant and approaching zero
mortality and seriousinjury rate. Thestatusof thisstock relativeto its Optimum Sustainabl e Popul ation (OSP) level and
populationtrendsisunknown, although harbor porpoi se sightingsin southern Puget Sound havedeclined sincethe 1940s.

AdthetghtThis stock is not recognized as “ strategic” atthistime, however, theret+seadseforconceriddeto
thefeHowigtssues—) the estimated take level is close to exeeedirg the PBR. The mortality rateis based on observer
data from asubset of the Washington Puget Sound Regi on salmon set/drift gillnet fishery.2) Evaluation of the estimated
take level is complicated by alack of knowledge about the extent to which harbor porpoise from U.S. waters frequent
the waters of British Col umb|a, and aretherefore subJ ect to frshery rel ated mortalrty —rs—uﬁkﬁewﬁ—aﬁd%)—t-hemertal-rty

Hewever; leen that the estlmated take Ievel |sfrom 1994 |t is approprrate to consider Whether the current take Ievel
is different. No new information is available about mortality per set, but 1) fishing effort has decreased in recent years,
and 2) preliminary analysis of datafrom vessel (1999, 2002) and agerial (2002) surveystoeesnet indicates that any-major
adeehnetn abundance er-contraction+n and range has-eceurred have not declined since 1996.
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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 the U.S. west coast, they are
commonly seenin shelf, ope and offshorewaters (Figure 1;
Morejohn 1979). Sighting patternsfrom aerial and shipboard
surveys conducted in California, Oregon and Washington at i
different times (Green et a. 1992, 1993; Mangels and
Gerrodette 1994; Barlow 1995; Forney et al. 1995) suggest
that north-south movement between these states occurs as
oceanographi c conditionschange, both on seasonal andinter-
annual time scales. The southern end of this population's -
range is not well-documented, but they are commonly seen
off Southern California in winter, and during cold-water
periodsthey probably rangeinto M exican watersoff northern
BajaCalifornia. Thestock structure of eastern North Pacific
Dall's porpoiseis not known, but based on patterns of stock
differentiation in the western North Pacific, where they have
been more intensively studied, it is expected that separate
stocks will emerge when data become available (Perrin and
Brownell 1994). Although Dall's porpoise are not restricted
to U.S. territorial waters, there are no cooperative
management agreementswith Mexico or Canadafor fisheries
which may take this species (e.g. gillnet fisheries). For the
Marine Mammal Protection Act (MMPA) stock assessment
reports, Dall's porpoises within the Pacific U.S. Exclusive
Economic Zonearedividedinto two discrete, non-contiguous

WASHINGTON

N46-

OREGON

N42-

N38+

N34+

N30+

wis2  wi2g  wi2e  Wwi23  wi20  wii7
Figurel. Dall’ sporpoisesightingsbased on aerial and

areas: 1) watersoff California, Oregon and Washington (this
report), and 2) Alaskan waters.

POPULATION SIZE
Shipboard surveys are expected to be more reliable

shipboard surveys off California, Oregon, and
Washington, 1991-962001 (see Appendix 2;-Fgurest-
5; for data sources and information on timing and
location of survey effort). Dashed line represents the
U.S. EEZ, thick lineindicatesthe outer boundary of all

surveys combined. 1 = summer/autumn ship-based
sightings; + = winter/spring aerial-based sightings.

for this species than aerial surveys because of the large,
unknown fraction of diving animals missed from the air
(Forney 1994). Fhree Two summer/fall shipboard surveys
were conducted within 300 nmi of the coasts of California #r1991-and-1993(Bartow-and-Gerrodette-1996)—and
€stifernta; Oregon and Washingtonin 1996 (Barlow 1997) and 2001 (Barlow 2003). Thedistribution of Dall’ sporpoise
throughout thisregionishighly variabl e between yearsand appearsto 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 4994-96 1996-2001 weighted average abundance estimate for California, Oregon and
Washington waters based on the-three two ship surveysis 116,616 98,617 (CV = 8:450.33) Dall’ s porpoise (Barlow
49972003). Additional aerial surveyswere conducted in theinland waters of Washington in4991-and 1996, resulting
inDal’s porp0|se abundance esti mates of 2—?4—7—66V—9—48)—m—1991—and 900 (CV=0.40) 11996 (Caambokidis et al.
1997);-writh est 46y. Beth This estimates includes approximate correction
factors for ani mals m|ssed due to perceptlon and avallablllty blas Combining the average 1996 estimate for inland
Washington waterswith the 994-96 1996-2001 outer coast estimate of Bartow-{1997)-from NM FS ship surveysyields
atotal abundance estimate of 1545 99,517 (CV=6450.33) Dall’s porpoise for the California/Oregon/Washington
stock.
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Minimum Population Estimate
Thelog-normal 20th percentile of the 499196 1996-2001 weighted average abundance estimate for both the
outer coast of California, Oregon and Washington and inland Washington waters is 81866 75,915 Dall's porpoise.

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
scales 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
(8186675,915) times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor

of 845 0.48 (for aspecies of unknown status and amortality rate CV>6:660.30 ane-£-6:80; Wade and Angliss 1997),
resulting in a PBR of #3# 729 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 fisheries is provided in Appendix 1. Mortality estimates for the Caifornia drift gillnet
fishery areincluded for the five most recent years of monitoring, $994-98 1997-2001 (utan-andBeesor1998:3utan
4997-Cameron and Forney 1999, 2000; Carretta2001, 2002). After the 1997 implementation of aTake Reduction Plan,
whichincluded skipper education workshopsand required the use of pingersand 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 data will be required to fuIIy eval uate the effectlvenels of p| ngers for redu0| ng mortallty of this
particular species. Bee i i
annual takesin Table 1 are based eﬁl-y on 1997 200198 data. This results in an average eetl mate of 19 4 (CV 0.95)
Dall’ s porpoise taken annually.

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 mammals in 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-specificinformation is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
wReerway to convert the M exican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels alternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with
unknown gear type (Berdegué 2002). {B—Hottspers—comim).

Low levels of mortality for Dall’ s porpoise have also been documented in the California/Oregon/Washington
domestic groundfish trawl fisheries (Perez and Loughlin 1991; Perez, in prep). Between $994-ane-+998 1997 and 2001,
with 5466%-7796% of thefishing effort observed, fivesix Dall’ s porpoisewerereported killed in the at-seaprocessing
portion of the Pacific whiting trawl fishery, and five two animals were reported in unmonitored hauls.. Based only on
the systematically observed hauls, Dall’ s porpoise mortality was estimated to be five ten (CV=6440.69) in 1997,-and
three (CV=6-33 0.40) in 1998, and one (CV = n/a) in 1999 (Perez, in prep). Combining these estimates with the three
two reported mortalitiesfor 3994 1997 and $9961998 that are not accounted for in the estimates, the minimum average
annual mortality for $994-98 1997-2001 is 2:63.2 (CV=6:230.50) Dall’ s porpoise per year.
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STATUSOF STOCK

The status of Dall's porpoise in California, Oregon and Washington relative to OSP is not known, and there
are insufficient data to evaluate potential trends in abundance. No habitat issues are known to be of concern for this
species. They arenot listed as"threatened" or "endangered” under the Endangered Species Act nor as" depleted” under
the MMPA. Including driftnet mortality only for years after implementation of the Take Reduction Plan (1997-98),
the average annual human-caused mortality in4994-981997-2001 (32 7 animals) is estimated to be |ess than the PBR
(#3#729), and therefore they are not classified asa"strategic" stock under the MMPA. Thetotal fishery mortality and
seriousinjury for thisstock islessthan 10% of the cal culated PBR and, therefore, can be considered to beinsignificant
and approaching zero mortality and serious injury rate.

Table 1. Summary of available information on the incidental mortality and injury of Dall's porpoise (Cdifornia/
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; nfa = not available. Mean annual takes are based on $994-98 1997-2001 data unless noted otherwise.
Per cent Observed | Estimated Annual Mean Annual
Fishery Name Data Type Year(s) Observer Mortality Mortality Takes(CV in
Coverage parentheses)
CA/OR thresher
shark/swor dfish drift 1994 5% 2 11-0-64)
gillnet fishery 1995 15:6% k- ©{0:92)
1996 124% 2 24-(0-68)
1997 23.0% 4 20 (0.95)
observer 1998 20.0% 0 0 10695y
data 1999 20.0% 0 0 4(0.95)
2000 22.9% 0 0
2001 20.4% 0 0
WA/OR/CA domestic observer data
groundfish trawl fisheries 1994 53:8% ] ]
(At-sea processing Pacific 1995 56:2% ] ]
whiting fishery only). 1996 652% ] 2]
1997 65.7% 3 5{644y 10 (0.69) | 6623y 2.8(0.50)
1998 77.3% 2 3 (633 0.40)
1999 68.6% 1 1(n/a)
2000 80.6% 0 0
2001 96.2% 0 0
Minimum total annual takes 12HEV=6:79)
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PACIFIC WHITE-SIDED DOLPHIN (Lagenorhynchus obliquidens):
California/Oregon/Washington, Northern and Southern Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE
Pacific white-sided dolphins are endemic to

temperatewatersof the North Pacific Ocean, and are common

both on the high seas and along the continental margins. Off

L]
"% | WASHINGTON

the U.S. west coast, Pacific white-sided dolphins have been N46+ \\ s
seen primarily in shelf and dope waters (Figure 1). Sighting *
patterns from recent aerial and shipboard surveys conducted i / *. e,

in California, Oregon and Washington at different times of /
theyear (Green et a. 1992; 1993; Barlow 1995; Forney et al.
1995) suggest seasonal north-south movements, with animals
found primarily off Californiaduring the colder water months
and shifting northward into Oregon and Washington aswater
temperaturesincreasein late spring and summer (Green et al.
1992; Forney 1994).

Stock structure throughout the North Pacific is
poorly understood, but based on morphol ogical evidence, two
forms are known to occur off the Californiacoast (Walker et
al. 1986; Chivers et al. 1993). Specimens belonging to the
northern form were collected from north of about 33°N, 3,
(Southern Californiato Alaska), and southern specimenswere
obtained from about 36°N southward along the coasts of
Cdliforniaand Bgja California. Samples of both forms have
been collected in the Southern California Bight, but it is
unclear whether this indicates sympatry in this region or N30+
whether they may occur there at different times (seasonally or -—
interannually). Recent genetic analyses have confirmed the w132 w129  wi26 w123  WI120  W117
distinctness of animals found off Baja California from Figurel. Pacific white-sided dolphin sightings based
animals occurring in U.S. waters north of Point Conception, on aerial and shipboard surveysoff California, Oregon,
Californiaandinthe high seas of the North Pacific (Lux etal. and Washington, 1991-962001 (see Appendix 2;
1997). Based on these genetic data, a boundary or area of Fgtrest5; for datasourcesand information ontiming
mixing between the two forms appears to be located off and location of survey effort). Dashed line represents
Southern California (Lux et al. 1997). theU.S. EEZ, thick lineindicatesthe outer boundary of

Although there is clear evidence that two forms of  all surveyscombined. I =summer/autumn ship-based
Pacific white-sided dol phins occur along the U.S. west coast, sightings; + = winter/spring aerial-based sightings.
there are no known differences in color pattern, and it is not
currently possible to distinguish animals without genetic or morphometric analyses. Geographic stock boundaries
appear dynamic and are poorly understood, and therefore cannot be used to differentiate the two forms. Until means
of differentiating the two forms for abundance and mortality estimation are developed, these two stocks must be
managed as a single unit; however, this is an undesirable management situation. Furthermore, Pacific white-sided
dolphins are not restricted to U.S. territorial waters, but cooperative management agreements with Mexico exist only
for thetunapurse seinefishery and not for other fisherieswhich may takethisspecies(e.g. gillnet fisheries). Additional
means of differentiating the two types must be found, and cooperative management with Mexico is particularly
important for this species, given the apparently dynamic nature of geographical stock boundaries. Until thesegoalsare
accomplished, the management stock includesanimal s of both forms. For the Marine Mammal Protection Act (MMPA)
stock assessment reports, Pacific white-sided dol phins within the Pacific U.S. Exclusive Economic Zone are divided
into two discrete, non-contiguous areas: 1) waters off California, Oregon and Washington (thisreport), and 2) Alaskan
waters.

N42-

N38
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POPULATION SIZE

The previous best estimates of abundance for Pacific white-sided dol phins {Bartew-et-a-—1997 were based
on three summer/autumn winterfspring-1991-92-aertat-surveystrorney-et-a—1995) shipboard surveys conducted within
300 nmi of the coasts off Californiain 1991 and 1993 (Barlow and Gerrodette 1996) and California, Oregon, and
Washington in 1996 (Barlow 1997). More recently, a shipboard survey within 300 nmr of the coasts of Calrfornra,

ane-Ce i gora ashingtonts ; cwhrtesdeddolphrns
throughout thrs region is highly varrable apparently in raponse to oceanographic changes on both seasonal and
interannual timescal es(Forney and Barlow 1998). Asoceanographic conditionsvary, Pacific white-sided dolphinsmay
spend timeoutsidetheU.S. Exclusive Economic Zone, and thereforeamulti-year average abundance estimateincluding
Cdlifornia, Oregon and Washington is the most appropriate for management within U.S. waters. The 99196 1996-
2001 weighted average abundance estimate for California, Oregon and Washington waters based on the three two most
recent ship surveysis 25,825 59,274 (CV = 8490.50) Pacific white-sided dolphins (Barlow $9972003).

Minimum Population Estimate
The log-normal 20th percentile of the $994-96 1996-2001 weighted average abundance estimate is ++4+5
39,822 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 ratesisavailablefor 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
(FA+4#539,822) times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor

of 645 0.48 (for a species of unknown status with a mortality rate CV 3 6:66 0.30 ane—£-6-80; Wade and Angliss
1997), resulting in a PBR of 5% 382 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 fisheriesis provided in Appendix 1. Mortality estimatesfor the Californiadrift
gillnet fishery areincluded for the five most recent years of monitoring, $994-98 1997-2001 (3utar-ana-Beesonr-1998:
Jutan—1997#—-Cameron and Forney 1999, 2000; Carretta 2001, 2002). 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 Pacific white-sided
dolphin entanglements, additional years of data WI|| be required to fuI Iy eval uate the el‘fectrveness of p| ngers for
reducing mortality of this particular species. Beeats
ReduetionPtan,m Mean annual takesin Table 1 are based eﬁl-y on 1997- 2001 98 data. Thrs results inan average
estimate of 6:0 5.9 (CV = 6:680.42) Pacific white-sided dolphins taken annually.

Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of Baja California,

Mexico and may take animal sfrom the same popul ation. Quantitative dataareavailableonly 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
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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 mammals in 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-specificinformation is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
wReerway to convert the M exican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels alternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegué 2002). (B—Holtspers—eomir).

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/fa = not available. Mean annual takes are based on $994-98 1997-2001 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
shark/swordfish drift 1994 9% 3 H6:6H
gillnet fishery 3995 15:6% E —6(6:92)
observer data 1996 124% 3 25-6:96)
1997 23.0% 3 12 (0.68) 660068
1998 20.0% 0 0 5.2 (0.44)
1999 20.0% 0 0
2000 22.9% 2 5(1.02)
2001 20.4% 2 9 (0.69)
WA/OR/CA domestic
groundfish trawl fisheries observer data 1994 53:8% ] 9
(At-sea processing Pacific 1995 562% ] S]
whiting fishery only). 1996 65:2% -6 2] 0.2 (0.48)
1997 65.7% 0 0
1998 77.3% 1 1(0.48)
1999 68.6% 0 0
2000 80.6% 0 0
2001 96.2% 0 0
Minimum total annual takes 6-:8(6-66)
5.4 (0.42)

Low levelsof mortality for Pacific white-sided dol phins have al so been documented in the California/Oregon/
Washington domestic groundfish trawl fisheries (Perez and Loughlin 1991; Perez, in prep;). Between $9941997 and
49982001, with 54%-F% 66%-96% of thefishing effort observed, one Pacific white-sided dol phin wasreported killed
in the at-sea processing portion of the Pacific whiting trawl! fishery, and three additional animals were reported in
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 mortalities
for 1996 that are not accounted for in the estimate, the minimum average annual mortality for $994-98 1997-2001 is
0.8 (CV=0.48) Pacific white-sided dolphins.

Other removals

Additional removals of Pacific white-sided dolphinsfrom the wild have occurred in live-capture fisheries of f
Cdifornia. 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
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display (Forney 1994). No MMPA permits are currently active for live-captures of Pacific white-sided dolphins.

STATUSOF STOCK

Thestatusof Pecific white-sided dolphinsin California, Oregon and Washington relativeto OSPisnot known,
and thereis 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 annual human-caused mortality in $994-981997-2001 (6-8 5.4 animals) is estimated to be less than the PBR
(857382), and therefore they are not classified asa"strategic" stock under the MMPA. Thetotal fishery mortality and
seriousinjury for thisstock islessthan 10% of the calculated PBR and, therefore, can be considered to beinsignificant
and approaching zero mortality and serious injury rate.
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RISSO'SDOLPHIN (Grampus griseus): Califor nia/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Risso's dolphins are distributed world-wide in

tropical and warm-temperatewaters. Off the U.S. West coast, WASHINGTON
Risso's dolphins are commonly seen on the shelf in the N46-

Southern CaliforniaBight and in slope and offshore waters of

Cdifornia, Oregon and Washington. Based on sighting . | orEcON

patterns from recent aerial and shipboard surveys conducted *
in these three states during different seasons (Figure 1),

animals found off California during the colder water months N42-
arethought to shift northward into Oregon and Washington as
water temperaturesincreasein late spring and summer (Green
etal. 1992). Thesouthern end of thispopulation'srangeisnot
well-documented, but on a recent joint U.S./Mexican ship
survey, Risso's dolphins were sighted off northern Bgja
Cdlifornia, and a conspicuous 500 nmi gap was present
between these animals and Risso's dolphins sighted south of
Baja California and in the Gulf of California (Mangels and
Gerrodette 1994). Thusthis population appears distinct from
animals found in the eastern tropical Pacific and the Gulf of
Cdifornia. Although Risso's dolphins are not restricted to
U.S. waters, 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 30
fisheries). For the Marine Mammal Protection Act (MMPA)

stock assessment reports, Risso's dolphinswithin the Pacific  wis2' wizo  wize  wi2s  wizo  wi17
U.S. Exclusive Economic Zone are divided into two discrete,  Figure 1. Risso’s dolphin sightings based on aerial
non-contiguous areas: 1) waters off California, Oregon and and shipboard surveys off California, Oregon, and

N38+

N34+

Washington (this report), and 2) Hawaiian waters. Washington, 1991-962001 (see Appendix 2;-Fgtres-
5; for data sources and information on timing and
POPULATION SIZE location of survey effort). Dashed line represents the

The previous best estimates of abundance for U.S. EEZ, thick lineindicatesthe outer boundary of all
Risso’s dolphins {Bartow-et-a—1997 were based on three surveys combined. ! = summer/autumn ship-based
summer/autumn winter/spring-1991-92eertal-surveys{Ferney  sightings; + = winter/spring aerial-based sightings.
et-a—1995) shipboard surveys conducted within 300 nmi of
the coasts eff Californiain 1991 and 1993 (Barlow and Gerrodette 1996) and California, Oregon, and Washington in
1996 (Barlow 1997). More recently, a shipboard survey within 300 nmi of the coasts of Callfornla, Oregon and

eregeﬁ-andWedamgteﬁ-m—lQ%fBaH-ew—]:%ﬁ- The distri butlon of Risso’'s doI ph| nsthroughout this reglon is h|ghly

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 amulti-year average abundance estimate isthe most appropriate for management within
U.S. waters. The $994-96 1996-2001 weighted average abundance estimate for California, Oregon and Washington
waters based on the three two most recent ship surveysis 46;483 16,066 (CV = 6:280.28) Risso’s dolphins (Barlow
4$9972003).

Minimum Population Estimate
The log-normal 20th percentile of the $994-96 1996-2001 weighted average abundance estimate is 43,679
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12,748 Risso's dolphins.

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
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
(#3,67912,748) times one half the default maximum net growth rate for cetaceans (%2 of 4%) times a recovery factor

of 6-460.45 (for aspeciesof unknown statuswith amortality rateCV 3 0.800.60and £ 0.80; Wadeand Angliss1997),
resulting in a PBR of 485 115 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 areincluded for the five most recent years of monitoring, $994-98 1997-2001 (utan-and-Beesor1998: Julian
1997; Cameron and Forney 1999, 2000; Carretta 2001, 2002). 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 WI|| be reqw red to fuIIy eval uate the effectlvene&s of pi ngers for redu0| ng
mortality of this particular species. Bee 6 3
Pran,m Mean annual takesin Table 1 are based onty on 1997 200198 data_ Th|srewltsm an averageeetl maIe of 3. 65-5
(CV =6:960.63) Risso's dolphins taken annually.

Drift gillnet fisheriesfor swordfish and sharks exist along the entire Pacific coast of Baja California,
Mexico and may take animal sfrom the same popul ation. Quantitative dataareavailableonly for the Mexican swordfish
drift gillnet fishery, which usesvessel s, 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
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 rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformation is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
wReerway to convert the M exican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels alternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with
unknown gear type (Berdegué 2002). {B—Hottspers—comim).

Additional mortality of unknown extent has been documented for Risso's dolphinsin the squid purse seine
fishery off Southern California(Heyning et al. 1994). Thismortality probably represented animalskilled intentionally
to protect catch or gear, rather than incidental mortality, and such intentional takes are now illegal under the 1994
Amendment tothe MM PA.. Th| sfi shery has expanded markedly since 1992 (Cal |forn| aDepartment of Fi sh and Game
unpubl. data). N 3 y
In 2002, two Risso’sdol ph| nstranded in close pI‘OXI mity in southern Californiaon the same day, bulletswereretri eved
from one animal, the other showed evidence of gunshot wounds. The timing and location of the strandings suggests
that the squid purse seine fishery may have been responsible for the mortalities.
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Table 1. Summary of available information on the incidental mortality and injury of Risso's dolphin (California/
Oregon/Washington Stock) in commercia fisheriesthat might takethisspecies. All observed entanglements of Risso's
dolphinsresultedinthedeath of theanimal. Coefficientsof variation for mortality estimatesare providedin parentheses;
n/a= not available. Mean annual takes are based on $994-98 1997-2001 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 9% E- 6(6:9Y
shark/swordfish drift gillnet data 1995 15:6%- 6 3H6:5H
fishery 1996 124%- ] ] 55696y
1997 23.0% 3 11 (0.96) 3.6 (0.63)
1998 20.0% 0 0
1999 20.0% 0 0
2000 22.9% 2 7 (0.58)
2001 20.4% 0 0
Minimum total annual takes 5:5(6:96)

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
the MMPA. —Hﬁel-udmg-ehﬂﬁﬁet—meﬁah-ty Over the last 5-year period (1997-2001), onty-for-yearsaftertmptementation

, the average annual human-caused mortality #+3994-98 (55 3.6 animals) is

estimated to belessthan the PBR (i9599) and thereforethey arenot classified asa"strategic" stock under the MM PA.
Thetotal fishery mortality and seriousinjury for this stock isless 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

Bottlenose dol phinsare distributed world-
wide in tropical and warm-temperate waters. In
many regions, including California, separate coastal
and offshore populations are known (Walker 1981,
Ross and Cockcroft 1990; Van Waerebeek et a.
1990). California coastal bottlenose dolphins are
found within about one kilometer of shore (Figure
1; Hansen, 1990; Carretta et al. 1998; Defran and SAN
Weller 1999) primarily from Point Conception - FRANCISCO
south into Mexican waters, at least as far south as
Ensenada. In southern California, animals are N37 MONTEREY CALIFORNIA
found within 500 m of the shoreline 99% of the BAY
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  [y3s]
Southern California and a northward range POINT
extension into central California after the 1982-83 CONCEPTION
El Nifio (Hansen and Defran 1990; Wells et al. LOS
1990). Sincethe 1982-83 El Nifio, which increased l(;%%lgc ow- GELES
water temperatures off California, they have been
consistently sighted in central California as far . N ™
north as San Francisco.  Photo-identification  [N%1 \
studies have documented north-south movementsof DIEGO
coastal bottlenose dolphins (Hansen 1990; Defran - T T I ,
et a. 1999), and monthly counts based on surveys Wi win win wiig wii6

between the U.S/Mexican border and Point  Figure 1. Approximate range (in bold) of California coastal
Conception are variable (Carretta et a. 1998), bottlenose dolphins based on aerial surveys along the coast of

indicating that animals are probably moving into  California from 1990-2000. This population of bottlenose
and out of thisarea. Although coastal bottlenose  dolphins is found within about 1 km of shore.

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 animalsfound within U.S. waters. For the Marine Mammal Protection
Act (MMPA) stock assessment reports, bottlenose dolphins within the Pacific U.S. Exclusive Economic Zone are
dividedintothreestocks: 1) Californiacoastal stock (thisreport), 2) California, Oregon and Washington offshore stock,
and 3) Hawaiian stock.

N39".

SAN

POPULATION SIZE

Photo-identification studiesa ong the coasts of southern Californiaand northern Mexico identified 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 population 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% CI 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
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revised abundance estimates of 289 (95% CI 230-298) for the period 1984-86 and 354 (95% CI 330-390) for 1987-89
(Dudzik 1999). The most recent photographic mark-recapture abundance estimate is 356 (95% Cl 306 - 437) for the
period 1996-98 (Dudzik 1999). Because coastal bottlenose dolphins spend an unknown amount of timein Mexican
waters, where they are subject to mortality in Mexican fisheries, an average abundance estimate for Californiaonly 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 dolphins 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 a. 1998, NMFS,
SWFSC, unpublished data). Aerial survey correctionfactorshavebeenimproved using recent informationon California
coastal bottlenose dolphin 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 dol phins.

Current Population Trend )
A 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 (¥ 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 SERIOUS INJURY
Fishery Information

Dueto itsexclusive 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 dolphins 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. 12061 ¢itthets
were-banned-nshore-of 66-fathomsfrom In 2002, a permanent ban on set gill and trammel netsinshore of 60 fathoms
from Point Reyes to Point Arguello became effective. by-the-Catiforntabepartmentof Frshrane-Game- Because of
these closures, the potential for mortality of coastal bottlenose dolphins in the California set gillnet fishery has been
greatly reduced. Fisher self-report data.and 36 stranding records for $994-98 1997-2001 do not include any recerds
evidence of fishery interactionsfor thisstock. Coastal gillnet fisheries exist in Mexico and probably take animalsfrom
this population, but no details are available.

Other removals

Seven coastal bottlenose dolphinswere collected during thelate 1950sin thevicinity 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
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documented since 1982, and no live-capture permits are currently active for this species.

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 Mortality
CA angel shark/ halibut and other
species large mesh (>3.5in) set $9951997-98 0%
gillnet fishery observer 1998 0% 0 0 0
data 1999 4.0 %!

2000 1.8%"

2001 0%
Minimum total annual takes 0

1 The CA set gillnets were not observed frem1995-98 during 1997-98 and in 2001; mortality was extrapolated from effort estimates and previous
(1991-94 ) entanglement rates. In 1999 and 2000, approximately 25% of Monterey portion of the set gillnet fishery was observed, representing <5%
of the overall fishery.

STATUSOF STOCK

The status of coastal bottlenose dolphinsin Californiarelativeto OSP is hot known, and thereis no evidence
of atrendin 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 dolphinsare
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.

Habitat Issues

Pollutant levels, especially DDT residues, found in Southern Californiacoastal bottlenose dol phins have been
found to be among the highest of any cetacean examined (O'Sheaet a. 1980; Schafer et al. 1984). Although the effects
of pollutants on cetaceans are not well understood, they may affect reproduction or make the animals more prone to
other mortality factors (Britt and Howard 1983; O’ Sheaet al. 1999). This population of bottlenose dolphins may also
be vulnerable to the effects of morhillivirus 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
tropical and warm-temperate waters. In many regions,
including California, separate coastal and offshorepopulations
are known (Walker 1981; Ross and Cockcroft 1990; Van
Waerebeek et al. 1990). On surveysconducted off California,
offshore bottlenose dolphins have been found at distances
greater than a few kilometers from the mainland and
throughout the Southern California Bight. They have also
been documented in offshorewatersasfar north asabout 41°N
(Figure 1), and they may range into Oregon and Washington
waters during warm-water periods. Sighting records off
Cdlifornia and Baja California (Lee 1993; Mangels and
Gerrodette 1994) suggest that offshore bottlenose dolphins
have a continuous distribution in these two regions. Based on
aerial surveys conducted during winter/spring 1991-92
(Forney et al. 1995) and shipboard surveys conducted in
summer/fall 1991 (Barlow 1995), no seasondlity in
distribution is apparent (Forney and Barlow 1998). Offshore
bottlenose dolphins are not restricted to U.S. waters, but
cooperative management agreements with Mexico exist only
for the tuna purse seine fishery and not for other fisheries
which may takethisspecies(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, bottlenosedol phinswithin
the Pacific U.S. Exclusive Economic Zone are divided into
three stocks: 1) Californiacoastal stock, 2) California, Oregon
and Washington offshore stock (thisreport), and 3) Hawaiian
stock.

POPULATION SIZE
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Figure 1. Offshore bottlenose dolphin sightings based
onaertatand shipboard surveysoff California, Oregon,

and Washington, 1991-962001 (see Appendix 2;
Fgurest=5; for datasourcesand information ontiming
and location of survey effort). Dashed line represents
theU.S. EEZ, thick lineindicatesthe outer boundary of
al surveys combined.

recent Shl pboard surveys conducted wi th| n 300 nmi of the coasts of Cal |forn| a, Oregon and Washl ngton werein 1996
(Barlow 1997) and 2001 (Barlow 2003). Because the distribution of bottlenose dolphins appearsto vary interannually
and they may spend time outsidethe U.S. Exclusive Economic Zone, amulti-year average abundance estimateisthe most
appropriatefor management within U.S. waters. Themost comprehensive multi-year average abundanceistheweighted
average abundance estimate for California, Oregon and Washington waters based on the $994-96 1996-2001 ship
surveys, 9565,065 (CV = 8:340.66) offshore bottlenose dolphins (Barlow-3997 2003).

Minimum Population Estimate

Thelog-normal 20th percentile of the $994-96 1996-2001 weighted average abundance estimate is 856 3,053

offshore bottlenose dolphins.
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Current Population Trend
No information on trends in abundance of offshore bottlenose dolphinsis available.

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

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(8563,053) times one half the default maximum net growth rate for cetaceans (V2 of 4%) times arecovery factor of 0.50
(for a species of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in a PBR of 85
31 offshore bottlenose dol phins per year.

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

A summary of known fishery mortality andinjury for thisstock of bottlenosedolphinisshowninTable1l. More
detailed information on these fisheries is provided in Appendix 1. Mortality estimates for the California drift gillnet
fishery areincluded for the five most recent years of monitoring, $994-98 1997-2001 (Jutian-anc-Beeson-1998Jutan
499#-Cameron and Forney 1999, 2000; Carretta2001; 2002). 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 requwed to fuIIy eval uate the effectweness of pi ngers for reduci ng mortality of this particular
species. Becats ] ' m Mean annual takes
inTable 1 are based enty on 1997 982001 data. Th| s results inan average esti mate of zero offshore bottlenose dolphins
taken annually.

Table1l. Summary of available information on the incidental mortality and injury of bottlenose dolphins (California/
Oregon/Washington Offshore Stock) in commercial fisheriesthat might take this species. Mean annual takes are based
on $994-98 1997-2001 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 9% [¢] [¢]
shark/swordfish drift data 1995 15:6% ] ]
gillnet fishery 1996 124% [¢] [¢] 0*
1997 23.0% 0 0
1998 20.0% 0 0
1999 20.0% 0 0
2000 22.9% 0 0
2001 20.4% 0 0
Minimum total annual takes 0

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
fromdataprovided 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 rateis
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similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformation is not available for the Mexican fisheries. Fhere-arecurrentty Previous efforts
wnderway to convert the Mexican swordfish driftnet fishery to alonglinefishery have resulted in amixed-fishery, with
20 vessels dternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with
unknown gear type (Berdegue 2002). {B—Heottspers—comin:).

Offshore bottlenose dolphins are often associated with Risso's dolphins and pilot whales, for which mortality
has been documented in the squid purse seine fishery off Southern California (Heyning et al. 1994). Based on this
associ ati on, offshore bottlenose dol phinsmay a so have experienced somemortality inthisfishery. However thesewould
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 off Californiabetween 1966 and 1982 (Walker 1975; Reeves
and Leatherwood 1984). Based on thelocations of capture activities, these animals probably were offshore bottlenose
dolphins(Walker 1975). No additional capturesof bottlenose dol phinsoff Californiahave been documented since 1982,
and no MMPA live-capture permits are currently active for this species.

STATUSOF STOCK

The status of offshore bottlenose dol phinsin Californiarelativeto OSPis not known, and there areinsufficient
datato evaluate trendsin abundance. No habitat issues are known to be of concern for this species. They are not listed
as "threatened" or "endangered” under the Endangered Species Act nor as "depleted” under the MMPA. Because no
recent fishery takes have been documented, offshore bottlenose dolphins are not classified as a"strategic" stock under
the MMPA, and the total fishery mortality and serious injury for this stock can be considered to be insignificant and
approaching zero.
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STRIPED DOLPHIN (Stenella coeruleoalba):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Striped dolphins are distributed world-wide in i
tropical and warm-temperate pelagic waters. On recent WASHINGTON
shipboard surveys extending about 300 nmi offshore of
Cdlifornia, they were sighted within about 100-300 nmi from
the coast (Figure 1). No sightings have been reported for I
Oregon and Washington waters, but striped dolphins have 1
stranded in both states (Oregon Department of Fish and |
Wildlife, unpublished data; Washington Department of Fish | . | \
and Wildlife, unpublished data). Striped dolphins are aso
commonly found in the central North Pacific, but sampling
between this region and California has been insufficient to
determine whether the distribution is continuous. Based on
sighting records off Californiaand Mexico, striped dolphins n3g-
appear to have acontinuous distribution in offshore waters of
thesetwo regions (Perrin et al. 1985; Mangelsand Gerrodette
1994). Noinformation on possible seasonality in distribution
is available, because the California surveys which extended
300 nmi offshorewere conducted only during thesummer/fall N34
period. Although striped 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, themanagement stock includesonly animalsfound N30
within U.S. waters. For the Marine Mammal Protection Act — T T T T T T T T T
(MMPA) stock assessment reports, striped dolphins within _ W132 ~ W120 ~ wi26 ~ wi23 = Wwi20  Wil7
the Pacific U.S. Exclusive Economic Zone are divided into F19urel. Stripeddolphinsightingsbased onaerial and

two discrete, non-contiguous areas: 1) waters off California, SniPboard surveys off = California, Oregon, and
Oregon and Washington (this report), and 2) waters around  YWashington, 1991-962001 (see Appendix 2 Fgures
Hawaii. 5; for data sources and information on timing and

location of survey effort). Dashed line represents the
POPULATION SIZE U.S. EEZ, thick lineindicates the outer boundary of all

Fhree TWo summer/fall shipboard surveys were SUrveys combined.

conducted within 300 nmi of the coasts of €atiferarat+1991

ant-1993(Bartow-and-Gerrodette-1996)-and California, Oregon and Washington in 1996 (Barlow 1997) and 2001
(Barlow 2003). The abundance of striped dolphins in this region appears to be variable between years and 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 oceanographic conditions change, a
multi-year average abundance estimate isthe most appropriate for management within U.S. waters. The+994-96 1996-
2001 weighted average abundance estimatefor California, Oregon and Washington watersbased on the abovethreetwo
ship surveys is 26,235 13,934 (CV = 8:140.53) striped dol phins (Barlow-1997 2003).

N46- \\

OREGON

CALIFORNIA

Minimum Population Estimate
The log-normal 20th percentile of the $994-96 1996-2001 weighted average abundance estimate is +4995
9,165 striped dolphins.
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Current Population Trend

Prior to the a 1991 shipboard survey (Barlow 1995), striped dolphins were not thought to be common off
Cdifornia(Leatherwood et al. 1982), and two surveysextending approximately 200 nmi offshore of Californiaand Bgja
Cdliforniain 1979 and 1980 resulted in only one sighting of three striped dolphins (Smith et a. 1986). Thusit is
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 remova (PBR) level for this stock is calculated as the minimum population size
(#4995 9,165) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times arecovery factor of
0.50 (for a species of unknown status with no known fishery mortality; Wade and Angliss 1997), resulting in a PBR
of 486 92 striped dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
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, $994-981997-2001 (3utan-and-Beeson1998:3utan
4997-Cameron and Forney 1999, 2000, Carretta2001; 2002). After the 1997 implementation of a Take Reduction Plan,
whichincluded skipper education workshopsand required the use of pingersand 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 ratesand therarity of striped dol phin entanglements, additional years
of datawi II be reqw red to fuIIy evauate the effec‘uven&es of p| ngers for reduu ng mortality of this particular species.

seof-theehange o 8 1 Mean annual takesin Table
lare based onty on 1997 982001 data. This results in an average estimate of zero striped dolphins taken annualy.

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 $994-98 1997-2001 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 9% % 646:96)
shark/swordfish drift observer 3995 15-6%- ] 9
gillnet fishery data 1996 12-4%- 2] 9 (0
1997 23.0% 0 0
1998 20.0% 0 0
1999 20.0% 0 0
2000 22.9% 0 0
2001 20.4% 0 0
Minimum total annual takes 0

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,
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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 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-specific information is not available for the Mexican fisheries. Fhere-arecurrentty Previous efforts
wnderway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels aternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegue 2002). {B—Heottspers—comin:).

STATUSOF STOCK

The status of striped dolphinsin 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 $994-98 1997-2001 is zero. Because recent mortality is zero, striped dolphins are not
classified as a"strategic" stock under the MMPA, and the total fishery mortality and serious injury for this stock can
be considered to be insignificant and approaching zero.

REFERENCES

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. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-SWFSC-233. 15 pp.

Barlow, J. 2003. Preliminary estimates of the abundance of cetaceans along the U.S. west coast: 1991-2001.
Southwest Fisheries Science Center Administrative Report LJ-03-03. Availablefrom SWFSC, 8604 LaJolla
Shores Dr., LaJollaCA 92037. 31p.

Berdegué, J. 2002. Depredacion de las especies pelégicas reservadas a la pesca deportiva y especies en peligro de
extincion con uso i ndiscriminado de artes de pescano selectivas (palangres, FAD's, trampas parapecesy redes
de agallar fijasy aladeriva) por laflotapalangreraMexicana. Fundacion paralaconservaci én delos picudos.
A.C. Mazatlan, Sinaloa, 21 de septiembre.

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.

Cameron, G.A. and K.A. Forney. 2000. Preliminary estimates of cetacean mortality in California/Oregon Gillnet
Fisheries for 1999. Report SC/52/024 presented to the Scientific Committee of the International Whaling
Commission, June 2000 (unpublished). 12p. [Available from Southwest Fisheries Science Center, National
Marine Fisheries Service, 8604 La Jolla Shores Drive, La Jolla, CA 92037, USA ]

Carretta, JV. 2001. Preliminary estimates of cetacean mortality in California gillnet fisheries for 2000. Report
SC/53/SM9 presented to the Scientific Committee of the International Whaling Commission, June 2001
(unpublished). 21p. [Availablefrom Southwest Fisheries Science Center, National Marine Fisheries Service,
8604 La Jolla Shores Drive, La Jolla, CA 92037, USA.].

Carretta, JV. 2002. Preliminary estimates of cetacean mortality in California gillnet fisheries for 2001. Report
SC/54/SM 12 presented to the Scientific Committee of the International Whaling Commission, April 2002
(unpublished). 22p. [Availablefrom Southwest Fisheries Science Center, National Marine Fisheries Service,
8604 La Jolla Shores Drive, La Jolla, CA 92037, USA.].

Forney, K. A. 1997. Patterns of variability and environmental models of relative abundance for California cetaceans.

113



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.

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:
|. 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.

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.

Leatherwood, S., R. R. Reeves, W. F. Perrin, and W. E. Evans. 1982. Whales, dolphins and porpoises of the eastern
North Pacific and adjacent Arctic waters. A guidetotheir identification. NOAA Tech. Rep. NMFS Circular
444, U.S. Dep. Commer., NOAA, NMFS. 245 pp.

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

Perrin, W. F., M. D. Scott, G. J. Walker and V. L. Cass. 1985. Review of geographical stocks of tropica dolphins
(Stenella spp. and Delphinus delphis) in the eastern Pacific. NOAA Tech. Rep. NMFS 28. Available from
NMFS, Southwest Fisheries Science Center, P.O. Box 271, La Jolla, California, 92038. 28p.

Roemmich, D. 1992. Ocean warming and sealevel rise along the southwest U.S. coast. Science 257:373-375.

Smith, R. C., P. Dustan, D. Au, K. S. Baker, and E. A. Dunlap. 1986. Distribution of cetaceans and sea-surface
chlorophyll concentrations in the California Current. Marine Biology 91:385-402.

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.

114



Revised $2/45/2660 02/19/2003

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 Californiahas been shown N467 |
to change on both seasonal and inter-annual time scales(Dohl [
et al. 1986; Barlow 1995; Forney et a. 1995). Higtorically, 1 ! OREGON
they werereported primarily south of Pt. Conception (Dohl et
al. 1986), but on recent (1991/93/96) summer/fall surveys, o
they were commonly sighted as far north as42°N (Figure 1). N4z
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 ashort-beaked common dol phin (J. Hodder, pers. comm.).
Significant seasonal shiftsin 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 y34
southward into Mexican waters to about 13°N (Perrin et al.
1985; Wade and Gerrodette 1993; Mangels and Gerrodette
1994), and short-beaked common dol phinsoff Californiamay
be an extension of the "northern common dolphin” stock
defined for management of eastern tropical Pacific tuna N30
fisheries (Perrin et al. 1985). However, preliminary data on -——
variation in dorsa fin color patterns suggest there may be W13z w129 wi26  Wi123 w120  W117
multiple stocks in this region, including at least two possible Figure 1. Short-beaked common dolphin sightings
stocks in California (Farley 1995). The less abundant long- based onshipboard surveysoff California, Oregon, and
beaked common dol phin hasonly recently beenrecognizedas Washington, 1991-962001 (see Appendix 2, Figtires3-
a different species (Heyning and Perrin 1994; Rosel et al. 5 for data sources and information on timing and
1994), and much of the available information has not location of survey effort). No Delphinus sightings
differentiated between the two types of common dolphin. have been made off ©regerrand Washington. Dashed
Although short-beaked common dol phinsare not restricted to  line represents the U.S. EEZ, thick line indicates the
U.S. waters, cooperative management agreements with outer boundary of all surveys combined.
Mexico exist only for the tuna purse seine fishery and not for
other fisherieswhich may takethis 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, thereis a single Pacific management stock including only animals found within the U.S. Exclusive Economic
Zone of California, Oregon and Washington.

WASHINGTON

CALIFORNIA
N38

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 possiblefromtheair (Forney et al. 1995). Based on sighting locations, the mgjority of thesewere
probably short-beaked common dolphins. More recent A-better, species-specific abundance estimates s are available
based on three two summer/fall shipboard surveys that were conducted within 300 nmi of the coasts of €atiferntafin
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1991-ene-1993- Bartow-and-Gerrodette-1996)-and California, Oregon and Washington in 1996 (#-1996: Barlow 1997)
and 2001 (Barlow 2003). Thedistribution of short-beaked common dol phinsthroughout thisregionishighly variable,
apparently in response to oceanographic changes on both seasona and interannual time scales (Heyning and Perrin
1994; Forney 1997; Forney and Barlow 1998). Asoceanographic conditionsvary, short-beaked common dolphinsmay
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 $994-96 1996-2001 weighted average abundance estimate
for California, Oregon and Washington waters based on the three two ship surveysis 373,573 449,846 (CV=6-19 0.25)
short-beaked common dol phins (Barlow-39972003).

Minimum Population Estimate
The log-normal 20th percentile of the $991-96 1996-2001 weighted average abundance estimate is 318,795
365,617 short-beaked common dolphins.

Current Population Trend

In the past, common dol phin 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 a. 1995) resulted in overall abundance estimates (for both types of common dolphins
combined) whichwere considerably greater than historical estimates(Dohl et al. 1986). Therecent combined abundance
estimate for the $991-96 1996-2001 summer/fall surveys (Barlow $9972003) 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 declinein 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 mgjority of thisis 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 dol phins stranding aong 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 dol phin more commonly observed for several yearsafterwards. Thus, it appearsthat 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
(318,795 365,617) times one half the default maximum net growth rate for cetaceans (V2 of 4%) timesarecovery 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;88 3,656 short-beaked common dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for short-beaked common dolphinsis 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, $994-98 1997-2001 (Jutian-anc-Beeson-1998:
JuHan-199+-Cameron and Forney 1999, 2000; Carretta 2001, 2002). 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
animalsarelikely to have been a short-beaked common dolphin, and they areincluded below for thisspecies. 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
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considerably (Barlow and Cameron 1999), but entanglement rates increased again in 1999 (Figure 2) and have since
returned to low levels. Heweverb Because of interannual variability in entanglement rates, additional years of data
WI|| be reqw red to fuIIy eval uate the effchveness of p| ngersfor redu0| ng mortal|ty of this speciesin the long term.

o - Mean annual takesin Table
lare based erﬂ-y on 1997 982001 data_ This results inan average eetl mate of -T‘B 93(CV=0.23) short-beaked common
dolphins taken annually.

Short-beaked common dolphin: Kill rates

0.1 Pinger use begins

0.08 i
AN
0.02 J \\ ‘/ ¥

0 T T T T T T T T T T T
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Kill/Day
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—— Kill/Day

Figure 2. Kill rates of short-beaked common dolphin observed in the drift gillnet fishery for
swordfish and shark, 1990-2001. The number of observed mortalities ranged from four in 1990
t039in 1992.

Additional common dol phin mortality hasbeenreported for set gillnetsin California(Julian and Beeson 1998);
however, because of 21994 ban on gillnetsin nearshore areas of Southern California, the size of thisfishery decreased
by about a factor of two (see Appendix 1), and the observer program was discontinued. Approximately 4% and 1.8%
of the entire flshery was observed in Monterey Bay in 1999 and 2000 respectlvely, and no common dolphin were
observed taken. N > el ) o 4-bt Marine Mammal Authorization
Permit (MMAP) fisher self reportsfor 1994-98 mdrcate that at least four common dolphins (type not specified) were
killed between 1995 and 1998. Although these reportsare considered unreliable (see Appendix 4 of Hill and DeMaster
1998) they represent a minimum mortality for this fishery.

Fwo Nine common dolphins (type not specified) stranded wrth ewdence of flshery mteractlon (NM FS
Southwest Region, unpublished data) between 1997-2001. +-on 2
ventrum;-and-the-other-antmathacHtsfhakesedtoff: 1tisnot known Wh|ch f|sher| eswere recponsr bl efor theee deaths

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 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 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-specific information is not available for the Mexican fisheries. Fhere-arecurrentty Previous efforts
wnderway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels dternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with
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unknown gear type (Berdegue 2002). {B—Heottspers—comin:).

Table 1. Summary of available information on the incidental mortality and injury of short-beaked common dolphins
(California/Oregon/Washington Stock), incommercial fisheriesthat might takethisspecies. All entanglementsresulted
in the death of the animal. The observer program for the set gillnet fishery was discontinued during 1994 and later
resumedin Monterey Bay from 1999-2000. Coefficientsof variationfor mortality estimatesare providedin parentheses;
n/a = not available. Mean annual takes are based on $994-98 1997-2001 data unless noted otherwise.

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Y ear Observer Mortality Mortality Annual Takes
Coverage (CVin
parentheses)
CA/OR thresher
shark/swor dfish drift 1994 9% 26 146(6-18)
gillnet fishery observer 1995 15:6%- 36 23629 (includes prorated)
data 1996 124% 27 31946:23)
1997 23.0% 21 105 (0.30) 78623y
1998 20.0% 9 51 (0.33) 90 (0.17)
1999 20.0% 34 191 (0.31)
2000 22.9% 23 75 (0.32)
2001 20.4% 7 26 (0.41)
Common dolphins, species not determined
observer
deta 1994 7% ) )
_ 4995-98 % nta e ffa
CA angel shark/ halibut | extrapolated | 1997-2001 0-4% 0 3t 3 1
) - 0.6
and other specieslarge estimates
mesh (>3.5in) set gillnet
fishery 4995 — 1 3 3
4996 — 4
MMAP 1097 ] 0 j—*o % 6804 (n/a)
self- 1998 - 2 5
reporting 1999 N 0 2
2000 - 0 8
2001 - 0
0
Undetermined strandings 4994-98 | 2 9 common dolphins (species not determined) stranded with 3 6418 (n/a)
1997-2001 | evidence of fishery interactions o
Minimum total annual takes 3 (0.23)

5 5 H-clechned: Thesetglllnet flshery wasobserved from 1991 94and then onlym Monterey Bay
dun nq 1999- 2000 where 20- 25% of the local flshery was observed. Recent mortality estimates for common dolphinin thisfishery are based on kill
rates observed from 1991-94 and current levels of fishing effort.

Other Mortality

In the eastern tropical Pacific, 'northern common dol phins' have been incidentally killed in international tuna
purse seinefisheriessincethelate 1950's. Cooperative international management programs have dramatically reduced
overall dolphin mortality in these fisheries during the last decade (Joseph 1994). Between 994 1997 and $9982001,
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 9% 101 (IATTC, in prep). Although it is unclear
whether these animals are part of the same popul ation as short-beaked common dolphinsfound 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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STATUSOF STOCK

Thestatusof short-beaked common dol phinsin Californianwatersrelativeto OSPisnot known. The observed
increase in abundance of this species off California ever-thetast-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
increasedueto growth. No habitat issuesare known to be of concernfor thisspecies. 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 $994-98 1997-2001 (9 93 animals) is estimated to be less than the PBR (3;388 3,656), and therefore they are not
classified as a "strategic" stock under the MMPA. The total estimated fishery mortality and injury for short-beaked
common dolphinsis less than 10% of the calculated PBR and, therefore, can be considered to be insignificant and
approaching zero mortality and serious injury rate.
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LONG-BEAKED COMMON DOLPHIN (Delphinus capensis):
California Stock
STOCK DEFINITION AND GEOGRAPHIC RANGE

Long-beaked common dolphins have only recently
been recognized as a distinct species (Heyning and Perrin

1094; Rosel et al. 1994). Along the U.S. west coast, their WASHINGTON
distribution overlaps with that of the short-beaked common N467 \\

dolphin, and much historical information has not |

distinguished between these two species. Long-beaked ] / OREGON

common dol phins are commonly found within about 50 nmi
of the coast, from Bgja California (including the Gulf of \
Cdlifornia) northward to about central California (Figure 1). N4
Stranding data and sighting records indicate that the relative
abundance of this species off California changes both
seasonally andinter-annually, with highest densities observed
during warm-water events (Heyning and Perrin 1994).
Although long-beaked common dol phins are not restricted to
U.S. waters, 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). Under the Marine Mammal Protection Act n34-
(MMPA), long-beaked ("Baja neritic') common dolphins
involvedineasterntropical Pacific tunafisheriesare managed
separately as part of the 'northern common dolphin' stock
(Perrin et a. 1985), and these animals are not included in the
assessment reports. For the MM PA stock assessment reports, N30+
there is a single Pacific management stock including only ——
animals found within the U.S. Exclusive Economic Zoneof =~ W132 ~ Wi129 ~ Wi126  wi23  wl20  Wi1l7

CALIFORNIA
N38+

Cadlifornia. Figure 1. Long-beaked common dolphin sightings
based on shipboard surveysoff California, Oregon, and
POPULATION SIZE Washington, 1991-962001 (see Appendix 2;Figtres3-

Aerial linetransect surveys conducted inwinter and S; for data sources and information on timing and
spring of 1991 and 1992 resulted only in a combined location of survey effort). No Delphinus sightings
abundance estimate of 305,694 (CV=0.34) long-beaked and have been made off Sregon-and Washington. Dashed
short-beaked common dol ph| ns, because q)ec|es_|eve| line I'epl’esents the U.S. EEZ, thick line indicates the
identification was not possible from the air (Forney et al. outer boundary of all surveys combined.

1995). Based on sighting locations, the majority of these

animalswere probably short-beaked common dolphins. More recent A-better, species-specific abundance estimates+s
are. avallable based on t-hree two summer/fall sh|pboard surveys that were conducted within 300 nmi of the coasts of
and California, Oregon and Washingtonin 1996 (1996
BarI ow 1997) and 2001 (NM FS unpubl |shed data) Thedistribution and abundance of long-beaked common dol phins
off California appears to be variable on interannual and seasona time scales (Heyning and Perrin 1994). As
oceanographic conditions change, long-beaked common dol phins 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 43,360 (CV=6-38-0.72) long-beaked common dolphins (Barlow +99+2003).

Minimum Population Estimate
Thelog-normal 20th percentile of the $991-96 weighted average abundance estimate is 27739 25,163 long-
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beaked common dolphins.

Current Population Trend

Duetothehistorical lack of distinction between the two species of common dolphins, itisdifficult to establish
trends in abundance for this species. In the past, common dolphins have been shown to increase in abundance off
Cdliforniaduring thewarm-water months(Dohl et al. 1986). Surveysconducted during both cold-water and warm-water
conditionsin 1991 and 1992 (Barlow 1995, Forney et al. 1995) resulted in overall abundance estimates (for both types
of common dolphins combined) which were considerably greater than historical estimates (Dohl et a. 1986). The
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
apossible northward shift in the distribution of common dol phins during this period of gradual warming of the waters
off California(Roemmich 1992). However, itisunclear how much of thisincreasereflectsanincreaseinthe abundance
of the long-beaked common dolphin. Heyning and Perrin (1994) have detected changes in the proportion of short-
beaked to long-beaked common dol phins 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 yearsafterwards. Thus, it appearsthat bothrelative
and absol ute abundance of these species off Californiamay 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
(2629 25,163) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times a recovery factor

of 645 0.48 (for a species of unknown status with a mortality rate CV 3 6:66 0.30 and—£-6:86; Wade and Angliss
1997), resulting in a PBR of -250 242 |ong-beaked common dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality andinjury for long-beaked common dolphinsisshowninTable1l. More
detailed information on these fisheries is provided in Appendix 1. Mortality estimates for the California drift gillnet
fishery areincluded for the five most recent years of monitoring, $994-98 1997-2001 (3ttan-and-Beeson-1998:Jutan
499#-Cameron and Forney 1999, 2000; Carretta2001, 2002). Because of the difficulty in distinguishing short-beaked
and long-beaked common dolphinsin 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 dolphinskilled (NMFS, unpublished data). Based on past patterns (Barlow et al. 1997), thesetwo animalsare
likely to have been ashort-beaked common dol phin, and they have not been included in the mortality cal cul ations 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 pingersand minimum 6-fathom extenders, common dol phin entanglement
rates in the drift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual
variability in entanglement rates additional years of datawill be reqm red to fuIIy eval uate the effectlveneﬁs of p| ngers
for reducing mortality of this speciesin the long term. Beeats H
theFakeReductionPtan—+m Mean annual takes in Table 1 are based eﬁi-y on 1997- 982001 data_ Th|s raults in an
average estimate of 43 11 (CV=6-74 0.50) long-beaked common dol phins taken annually.

Additional common dol phin mortality hasbeenreported for set gillnetsin California(Julian and Beeson 1998);
however, because of a1994 ban on gillnetsin nearshore areas of Southern California, the size of thisfishery decreased
by about a factor of two (see Appendix 1), and the observer program was discontinued. Approximately 4% and 1.8%
of the entire flshery was observed in Monterey Bay in 1999 and 2000 respectlvely, and no common dolphin were
observedtaken. N 5 € 3 A 994, bt Marine Mammal Authorization
Permit (MMAP) fisher self reports for 1994-98 1997 2001 indicate thz-n at least fott two common dol phins (type not
specified) werekilled between 199597 and $9982001. Although thesereportsare considered unreliable (see Appendix
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4 of Hill and DeMaster 1998) they represent a minimum mortality for this fishery.

Fwo Nine common dolphins (type not specified) stranded W|th evidence of flshery |nteract|on (NM FS
Southwest Region, unpublished data) between 1997-2001. :
vertrim;-and the otherantmat-hadHtsflukesedt-off: 1tisnot known WhICh flshen%were responsi blefor th@e deaths

Table 1. Summary of available information on the incidental mortality and injury of long-beaked common dolphins
(Cdlifornia Stock) and prorated unidentified common dolphinsin commercial fisheriesthat might takethisspecies. All
observed entanglements resulted in the death of the animal. The observer program for the set gillnet fishery was
discontinued during 1994 and later resumed in Monterey Bay from 1999-2000. Coefficientsof variation for mortality
estimates are provided in parentheses, when available. Mean annual takes are based on $994-98 1997-2001 dataunless
noted otherwise.

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Annual Takes
Coverage (CVin
par entheses)
CA/OR thresher observer 1994 9% 4 6(6:94)—
shark/swor dfish drift data 1995 15:6% 6 —3H6-65—
gillnet fishery 1996 32-4% -+ - 13074y
1997 23.0% 4 25(0.74) 8.4 (0.50)
1998 20.0% 0 0
1999 20.0% 1 8(0.93)
2000 22.9% 1 9(0.76)
2001 20.4% 0 0
CA angel shark/ halibut Common dolphins, species not determined
and other specieslarge
mesh (>3.5in) set gillnet
fishery 1994 7% 0 0
obdsa’ver 1995-98 % Ala Ala ﬁr‘:/
A8 | 19972001 |  0-4% 0 3 06(ma)
) 1996 — Y 34 - 0.4
reporting 1997 R 0 n
0 (n/a)
1998 - 2 3
1999 - 0 2
2000 - 0 g
2001 - 0
0
Undetermined strandings 4994-98 | 2 9 common dolphins (species not determined) stranded 3 6418 (n/a)
1997-2001 | with evidence of fishery interactions o
Minimum total annual takes 674

3 H-dechned: Thesetqnlnetflsherywasobserved from 1991 94and then onlym Monterey Bay
dun nq 1999- 2000 where 20- 25% of thelocal flshery was observed Recent mortality estimatesfor common dolphinin thisfishery are based on kill
rates observed from 1991-94 and current levels of fishing effort.

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 mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rate is
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similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformation is not available for the Mexican fisheries. Fhere-arecurrentty Previous efforts
wnderway to convert the Mexican swordfish driftnet fishery to alonglinefishery have resulted in amixed-fishery, with
20 vessels dternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegue 2002). {B—Heottspers—comin:).

Other Mortality

In the eastern tropical Pacific, 'northern common dolphins' have been incidentally killed in international tuna
purse seinefisheriessincethelate 1950's. Cooperative international management programs have dramatically reduced
overall dolphin mortality in these fisheries during the last decade (Joseph 1994). Between 4994 1997 and 49982001,
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 9% 101 (IATTC, in prep). Although it is unclear
whether these animals are part of the same popul ation as short-beaked common dolphinsfound off California, they are
managed separately under a section of the MMPA written specifically for the management of dolphins involved in
eastern tropical Pacific tunafisheries.

STATUSOF STOCK

The status of long-beaked common dolphinsin Californiawaters 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 $994-98 1997-2001 (14 animals) is
estimated to belessthan the PBR (256226), and thereforethey arenot classified asa"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 seriousinjury rate.
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NORTHERN RIGHT-WHALE DOLPHIN (Lissodel phis borealis):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Northern right-whale dolphins are endemic to
temperate waters of the North Pacific Ocean. Off the U.S.
west coast, they have been seen primarily in shelf and slope
waters (Figure 1), with seasonal movementsintothe Southern  N467
CdliforniaBight (Leatherwood and Walker 1979; Dohl et al.
1980; 1983; NMFS, unpublished data). Sighting patterns 1 e OREGON
from recent aerial and shipboard surveys conducted in
Cdlifornia, Oregon and Washington during different seasons
(Green et al. 1992; 1993; Forney et al. 1995; Barlow 1995)
suggest seasonal north-south movements, with animal sfound
primarily off California during the colder water months and
shifting northward into Oregon and Washington as water
temperaturesincreasein 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 rangeinto Mexican
waters off northern Baja California. Genetic analyses have
not found statistically significant differences between N34
northern right-whale dol phins 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
differencesfor thisspeciesispoor, giventraditional statistical
error levels (Dizon et a. 1995). Although northern right- N30+
whale dolphins are not restricted to U.S. territorial waters, —
there are currently no international agreements for W32  Wwi29  Wi26  wi23 w120  WIl7
cooperativemanagement. FortheMarineMammal Protection Figure 1. Northern right whale dolphin sightings
Act (MMPA) stock assessment reports, there is a single based on aerial and shipboard surveys off California,
management stock including only animals found within the Oregon, and Washington, 1991-962001 (see A ppendix
U.S. Exclusive Economic Zone of California, Oregon and 2-Ftgtres—3=5; for data sources and information on

WASHINGTON

N42+

N384

Washington. timing and location of survey effort). Dashed line
represents the U.S. EEZ, thick line indicates the outer
POPULATION SIZE boundary of all surveyscombined. ¥=summer/autumn

The previous best estimates of abundance for Ship-based sightings; + = winter/spring aerial-based
northern right-whale dolphins (Barlow et al. 1997) were sightings.
based on winter/spring 1991-92 aerial surveys (Forney et al.
1995) off California, which were presumed to include northern right-whale dolphins that are found off Oregon and
Washington dur| ng summer and fall. :FhfeeTwo summer/fall shipboard surveyswere conducted within 300 nmi of the
coasts of €ah A Ad California, Oregon and Washington in 1996
(Barlow 1997) and 2001 (N M FS unpubI |shed data) Thedistribution of northern right-whal e dol phinsthroughout this
regionishighly 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 dol phins may spend time outside
the U.S. Exclusive Economic Zone, and therefore a multi-year average abundance estimate isthe most appropriate for
management within U.S. waters. The4+994-96 1996-2001 wei ghted average abundance estimatefor California, Oregon
and Washington waters based on the three two ship surveys is 13,7685 20,362 (CV=6:380.26 ) northern right-whale
dolphins (Barlow-199+ 2003).
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Minimum Population Estimate

The log-normal 20th percentile of the $994-96 1996-2001 weighted average abundance estimate is 46,660
16,417 northern right-whal e dol phins.
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 ratesis available for northern right-whal e dolphins
off the U.S. west coast.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological remova (PBR) level for this stock is calculated as the minimum population size
(36;666 16,417) times one half the default maximum net growth rate for cetaceans (¥ of 4%) times a recovery factor
of 848 0.50 (for a species of unknown status with a mortality rate CV><0.30; Wade and Angliss 1997), resulting in
aPBR of 97 164 northern right-whale dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
A summary of recent fishery mortality and injury for this stock of northern right-whale dolphin is shown in

Tablel. Moredetailed information on thesefisheriesisprovided in Appendix 1. Mortality estimatesfor the California
drift gillnet fishery are included for the five most recent years of monitoring, $994-98 1997-2001 (3utian-anc-Beeson
4998 Jutan-1997-Cameron and Forney 1999, 2000; Carretta 2001, 2002). 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 rel ativerarity 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. Entanglement rates for this species may be related to oceanographic
conditi ons as lower entanglement rates have been observed durlng warm- water periods, such as El Nifio (Figure 2).

5 3 Frpten - m Mean annual takesin Table
lare based onty on 1997 982001 data ThIS results inan average esti mate of 1523 (CV=6420.27) northernright-wha e
dolphins taken annually.

Northern right whale dolphin: Kill Rates

Pinger use begins

0.1
0.08
>
CQU 0.06
= 0.04
Z

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Year

—— Kill/Day

Figure 2. Kill rates of northern right whale dolphin observed in the drift gillnet fishery for
swordfish and shark, 1990-2001. The number of observed mortalities ranged from zero in 1990
and 1998 to 11 in 2000.
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Drift gillnet fisheriesfor swordfish and sharks exist al ong 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 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 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 rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformation is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
wReerway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in a mixed-fishery, with
20 vessels alternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegué 2002). (B—Holtspers—eomir).

Table 1. Summary of available information on the incidental mortality and injury of northern right-whale dolphins
(Cadlifornia/Oregon/Washington Stock) incommercial fisheriesthat might takethisspecies. 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 $994-98 1997-2001 data unless noted otherwise.

vean
Per cent Observed Estimated Annual Annual ‘I_'akes
Fishery Name Data Type Year(s) Observer Mortality Mortality (CVin
Coverage par entheses)
CA/OR thresher observer 1994 5% 7 3042
shark/swor dfish drift data 1995 15:6% 9 58659
gillnet fishery 1996 12-4% 5 27068y 15(0-42"
1997 23.0% 5 29 (0.42) 23(0.27)
1998 20.0% 0 0
1999 20.0% 3 17 (0.66)
2000 22.9% 11 47 (0.51)
2001 20.4% 5 22 (0.54)
Minimum total annual takes 23(0.27)

STATUSOF STOCK

The status of northern right-whale dolphins in California, Oregon and Washington relative to OSP is not
known, and there are insufficient data to evaluate 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. Including driftnet mortality only for years after implementation of the Take Reduction
Plan (1997-98), the average annual human-caused mortality in $994-981997-2001 (15 23 animals) is estimated to be
lessthanthe PBR (97158), and thereforethey arenot classified asa" strategic" stock under the MM PA. Thetotal fishery
mortality and seriousinjury for northern right-whale dol phinsis greater than 10% of the cal culated PBR and, therefore,
cannot be considered to be insignificant and approaching zero mortality and serious injury rate.
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KILLER WHALE (Orcinusorca):
Eastern North Pacific Offshor e Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Killer whales have been observed in all oceansand

seas of the world (Leatherwood and Dahlheim 1978). o .. WASHINGTON

Although reported from tropical and offshore waters, killer N6 .

whales prefer the colder waters of both hemispheres, with \ .

greatest abundancesfound within 800 km of major continents '

(Mitchell 1975). Along the west coast of North America, 1 OREGON

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 a. 1995). Seasonal and

year-round occurrence has been noted for killer whales

throughout Alaska (Braham and Dahlheim 1982) and inthe N3s-

intracoastal waterways of British Columbiaand Washington

State, where pods have been labeled as 'resident’, 'transient’

and ‘offshore’ (Bigg et a. 1990, Ford et al. 1994) based on

aspects of morphology, ecology, geneticsand behavior (Ford

and Fisher 1982; Baird and Stacey 1988; Baird et al. 1992, N34+

Hoelzel et al. 1998). Through examination of photographs of

recognizable individuals and pods, movements of whales

between geographical areas have been documented. For

example, whales identified in Prince William Sound have

been observed near Kodiak Island (Heise et al. 1991) and N30

whalesidentified in Southeast Alaska have been observedin

Prince William Sound, British Columbia, and Puget Sound

(Leatherwood et al. 1990, Dahlheimet al. 1997). Movements

of Killer whales between the waters of Southeast Alaska.and Shg;‘?a' d surveys ;ff California, oaeon and
central California have also been documented (Goley and Washington, 1991-96 00? (seeAppm |x27Fr_gufe£—1~
Straley 1994). 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.

Wiz2  wi29  wi2e Wwi23  wi20  wii7
Figure 1. Killer whale sightings based on aerial and

Offshorekiller whaleshave morerecently 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). Studiesindicatetheoffshore’ type, although distinct from the other types
(‘resident’ and ‘transient’), appears to be more closely related genetically, morphologically, behaviorally, and vocally
tothe'resident’ typekiller whales(Black et al. 1997, Hoel zel et al. 1998; J. Ford, pers. comm.; L. Barrett-Lennard, pers.
comm.). Based on dataregarding association patterns, acoustics, movements, genetic differences, and potential fishery
interactions, 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 Pecific
Transient stock - occurring from Alaskathrough California, 4) the Eastern North Pacific Offshore stock - occurring from
Southeast Alaska through California (this report), and 5) the Hawaiian stock. ‘ Offshore’ whalesin Canadian waters
are considered part of the Eastern North Pacific Offshore stock. The Stock Assessment Reportsfor the Alaska Region
contain assessments of the Eastern North Pacific Northern Resident and transi ent stocks, and the most recent assessment
for the Hawaii Stock isincluded in this volume.
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POPULATION SIZE

Off British Columbia, approximately 200 offshorekiller whaleswereidentified between 1989 and 1993 (Ford
et al. 1994), and 20 of theseindividuals have al so 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 offshorekiller
whalesthat were not previously known have beenidentified off the Californiacoast, bringing thetotal number of known
individuals in this population to 211. Thisis certainly an underestimate of the total population size, because not all
animals in this population have been photographed. 1n 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 $994-1993-and 1996 (Barlow 1997) and 2001 (Barlow 2003), the total number of
killer whaleswithin 300 nmi of the coastsof California, Oregon and Washington wasrecently estimated to be819 1,340
animals (CV=6:380.31). 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 arough estimate of the proportion of whalesin each
stock. A total of 161 individual killer whales photographed off Californiaand 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 * 8191,340 = 285 466 offshore killer whales along
the U.S. west coast. Thisis 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 valueis 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 spendsin 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 49934-1996 1996-2001 line-transect surveysas
the 20" percentile of the abundance estimate, or 661 1,038 killer whales. Using the same prorating asabove, aminimum
of 56/161 * 661 1,038= 269 361 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 whalesin thisregion.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(209361) 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 2%
3.6 offshore killer whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of information on fisheries that may take animals from thiskiller whale stock is shown in Table
1. More detailed information on these fisheriesis provided in Appendix 1. In the California drift gillnet fishery, no
offshorekiller whal es have been observed entangled ( Julian 1997; Julian and Beeson 1998; Cameron and Forney 1999,
2000; Carretta 2001, 2002), but one killer whale from the Eastern North Pacific Transient Stock was observed taken
in 1995, and offshore killer whales may a so 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
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Dahlheim 1995), fishery interactions may also occur with U.S. West coast pelagic longline fisheries, but no such
interactions have been documented to date.

Table 1. Summary of available information on the incidental mortality and injury of killer whales (Eastern North
Pacific Offshore Stock) in commercial fisheriesthat might take this species. Mean annual takes are based on $994-98
1997-2001 data unless noted otherwise.

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

CA/OR thresher observer 1994 9% [¢] €]
shark/swordfish drift data 1995 15:6% ] 9
gillnet fishery 1996 124% [¢] €] (05

1997 23.0% 0 0

1998 20.0% 0 0

1999 20.0% 0 0

2000 22.9% 0 0

2001 20.4% 0 0
Minimum total annual takes 0

* Onh/ 1997 09 ma L octi o

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
fromdataprovided 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 s per set; Julian and Beeson,
1998), but species-specific information is not available for the Mexican fisheries. Fhere-arectrrentty Previous efforts
wnderway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels dternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegue 2002). {B—Heottspers—comin:).

Historical mortality

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

STATUSOF STOCK

The status of killer whales in Californiain relation to OSP is unknown, and there are insufficient data to
evaluate trends in abundance. No habitat issues are known to be of concern for this species. They are not listed as
"threatened" or "endangered" under the Endangered Species Act nor as"depleted” under the MMPA. There hasbeen
no documented human-caused mortality of thisstock, and thereforethey are not classified asa"strategic" stock under
the MMPA. Thetota fishery mortality and serious injury for offshore killer whalesis zero and can be considered to
be insignificant and approaching zero mortality and seriousinjury rate.
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KILLER WHALE (Orcinusorca):
Eastern North Pacific Southern Resident Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Killer whales have been observed in all oceans and sess of the
world (Leatherwood and Dahlheim 1978). Although reported from tropical
and offshore waters, killer whales prefer the colder waters of both
hemispheres, with greatest 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 whal esthroughout Alaska (Braham and
Dahlheim 1982) and in the intracoastal waterways of British Columbiaand
Washington State, where pods have been labeled as ‘resident,’ ‘transient,’
and ‘offshore’ (Bigg et al. 1990, Ford et al. 1994) based on aspects of
morphology, ecology, genetics, and behavior (Ford and Fisher 1982, Baird
and Stacey 1988, Baird et al. 1992, Hoelzel et a. 1998). Through !
examination of photographs of recognizable individuals and pods, R
g California

Washington

movements of whales between geographical areas have been documented.
For example, whalesidentified in Prince William Sound have been observed
near Kodiak Island (Matkin et al. 1999) and whales identified in Southeast
Alaskahave been observed in Prince William Sound, British Columbia, and
Puget Sound (L eatherwood 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, Hoel zel and Dover 1991, Hoelzel et al. 1998). Analysisof 73
samples collected from eastern North Pacific killer whales from California
to Alaskahasdemonstrated significant genetic differencesamong ‘ transient’ - ; ,
whales from California through Alaska, ‘resident’ whales from the inland Fllgu_re 1 Approximate Apnl-Octo.b'er
waters of Washington, and ‘ resident’ whal esranging from British Columbia distribution of_the Eas_tern North Pacific
to the Aleutian Islandsand Bering Sea(Hoelzel et al. 1998). Most sightings Southern Resident killer Whal'e SFOCk
of the Eastern North Pacific Southern Resident stock of killer whales have ~ (Shaded _area) and range of sightings
occurred inthe summer ininland waters of Washington and southern British (dotted line).

Columbia. However, pods belonging to this stock have also been sighted in

coastal waters off southern Vancouver I1sland and Washington (Bigg et al. 1990, Ford et al. 2000). The complete winter
range of thisstock isuncertain. Of the three pods comprising this stock, one (J1) iscommonly sighted in inshore waters
inwinter, while the other two (K1 and L 1) apparently spend more time offshore (Ford et al. 2000). PodsK1andL1 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 thewinter. Off
the Washington coast, Southern Resident killer whal eshave been sighted asfar south as Grays Harbor (season unknown)
(Bigg et al. 1990), and members of pods K1 and L1 were 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 Columbiathrough Alaska, 2) the Eastern North Pacific Southern Resident stock -
occurring mainly within theinland waters of Washington State and southern British Columbia(seeFig. 1), 3) the Eastern
North Pacific Transient stock - occurring from Alaskathrough California, 4) the Eastern North Pacific Offshore stock -
occurring from Southeast Alaskathrough California, and 5) the Hawaiian stock. The Stock Assessment Reportsfor the
Alaska Region contain information concerning the Eastern North Pacific Northern Resident and Eastern North Pacific
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Transient stocks.

POPULATION SIZE
The Eastern North Pacific

Southern Resident stock is a trans

boundary stock including killer whalesin g 100 -

inland Washington and southern British ® 90 -

Columbia waters. Photo-identification é 30 -

of individual whales through the years S 70 4

has resulted in a substantial &

understanding of this stock’s structure, g 60 -

beha\/iors,andmovefnents.|n1993,the — 50 B B T e s s B B B B s B B B
three pods comprising this stock totaled NOoo22d33ILR333d§s8g8x8y
96 killer whales (Ford et al. 1994). The QRPN R9 2929 2Q
population increased to 99 whales in vear

1995, then declined to the current

population of 79 80 whal esin 2061 2002
(Fig. 2; Ford et al. 2000; Center for Figure2. Population of Eastern North Pacific Southern Resident stock of
Whale Research, unpubl. data). The killer whales, $974-2661 1974-2002. Each year’s count includes animals
2001 and 2002 counts includes awhale first seen and first missed; awhaleis considered first missed the year after
born in 1999 (L-98) that was listed as it waslast seen alive (Ford et al. 2000; Center for Whale Research, unpubl.
missing during theannual censusinMay  data).

and June 2001 but was subsequently

discovered alonein aninlet off the west

coast of Vancouver Island (J. Ford, pers. comm.). As of February 26062 2003, L-98 has remained separate from L pod,
and it remains unclear whether it will rgjoin L pod in the future. For now, it will be included in the current population
size. However, two one new calfves observed in the fall of 20602 2002 will not be apart of the official census until seen
in May/June 2062 2003 (Center for Whale Research, unpubl. data).

Minimum Population Estimate

The abundance estimate for this stock of killer whalesisadirect count of individually identifiable animals. It
is thought that the entire population is censused every year. This estimate therefore serves as both a best estimate of
abundance and aminimum estimate of abundance. Thus, the minimum population estimate (N,,,,) for the Eastern North
Pacific Southern Resident stock of killer whalesis#9 80 animals.

Current Population Trend

During the live-capture fishery that existed from 1967 to 1973, it is estimated that 47 killer whales, mostly
immature, were taken out of this stock (Ford et al. 1994). 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). Thisrepresentsanet annual growth rate of 1.8% during thoseyears. Since 1995, the population has declined
to 79 80 whales (Ford et al. 2000; Center for Whale Research, unpubl. data).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rateis currently unavailablefor thisstock of killer whales.
Studies of ‘resident’ killer whale pods in British Columbia and Washington waters resulted in estimated population
growth rates of 2.92% and 2.54% over the period from 1973 to 1987 (Olesiuk et al. 1990, Brault and Caswell 1993).
However, apopulation increases at the maximum growth rate (Ry,,) only whenthe populationisat extremely low levels;
thus, the estimate of 2.92% may be an underestimate of R,,,x. Hence, until additional data become available, it is
recommended that the cetacean maximum theoretical net productivity rate (Ry,»x) 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 (79
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80) times one-half the default maximum net growth rate for cetaceans (Y2 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

NMFS 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 40 to 98% in the entire fishery
(coastal +inland waters) between $994-ane-2660 1997 and 2001. Therewasno observer coveragein thisfishery in 1999
or 2001;;hewever; the total fishing effort was enty 4 and 46 net days, respectively, in those years, occurred only {in
|nland waters), and no ﬂaaﬁ-ﬁeﬁaammar k| I Ier Whaletak$ were reported Bata#em—]:QQA—te—zeee-afemel-uded-m—'Fabl-e

avattabte: No killer Whale mortalities have been recorded inthis flshery since the |ncept|on of the observer program.

In1993, asapilot for future observer programs, NM FSin conjunction with the Washington Department of Fish
and Wildlife (WDFW) monitored al non-treaty components of the Washington Puget Sound Region salmon gillnet
fishery (Pierceetal. 1994). Observer coveragewas 1.3% overall, ranging from 0.9%to 7.3% for the variouscomponents
of thefishery. Encounters (whaleswithin 10 m of anet) 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 thetotal effort in thisfishery, asestimated
fromfish ticket landings (Erstad et al. 1996). No interactionswith killer whaleswere observed during thisfishery. 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 at 2.2%
(based on % of total catch observed) and approximately 7.5% (based on % of observed tripsto total landings) observer
coverage, respectively (NWIFC 1995). Nointeractionsresultinginkiller whalemortalitieswerereportedin either treaty
salmon gillnet fishery.

Alsoin 1994, NMFS, WDFW, and the Tribes conducted an observer program to examine seabird and marine
mammal interactionswith the Puget Sound treaty and non-treaty sockeye salmon gillnet fishery (areas7 and 7A). During
thisfishery, observersmonitored 2,205 sets, representing approximately 7% of the estimated number of setsinthefishery
(Pierceet al. 1996). Killer whales were observed within 10 m of the gear during 10 observed sets (32 animalsin all),
though none were observed to have been entangled.

Killer whale takes in the Washington Puget Sound Region salmon drift gillnet fishery are unlikely to have
increased since the fishery was last observed in 1994, due to reductions in the number of participating vessels and
availablefishing time (seedetailsin Appendix 1). Fishing effort and catch have declined throughout all salmon fisheries
in the region due to management efforts to recover ESA-listed salmonids.

An additional source of information on the number of killer whales killed or injured incidental to commercial
fishery operationsisthe self-reported fisheriesinformation required of vessel operatorsby theMMPA. Duringtheperiod
between 1994 and 2660 2001, there were no fisher self-reports of killer whale mortalities from any fisheries operating
within the range of thisstock. However, because logbook records (fisher self-reports required during 1990-94) are most
likely negatively biased (Credleet al. 1994), these are considered to be minimum estimates. Logbook dataare available
for part of 1989-1994, after which incidental mortality reporting requirements were modified. Under the new system,
loghbooks are 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 a. 2001 for details).
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Dueto alack of observer programs, there are few data concerning the mortality of marine mammalsincidental
to Canadian commercial fisheries. Since 1990, there have been no reported fishery-related strandings of killer whales
in Canadian waters. However, in 1994 one killer whale was reported to have contacted a salmon gillnet but did not
entangle (Guenther et al. 1995). Data regarding the level of killer whale mortality related to commercial fisheriesin
Canadian waters are not available, though the mortality level is thought to be minimal.

Duringthisdecadethere have been no reported takesfrom thisstock incidental to commercial fishing operations
(D. Ellifrit, pers. comm.), no reports of interactions between killer whales and longline operations (as occursin Alaskan
waters; see Y ano and Dahlheim 1995), no reports of stranded animalswith net marks, and no photographs of individual
whales carrying fishing gear. Thetotal fishery mortality and serious injury for this stock is zero.

Other Mortality

According to Northwest Marine Mammal Stranding Network records, maintained by the NMFS Northwest
Region, no human-caused killer whale mortalities or seriousinjuries were reported from non-fisheries sourcesin 996~
2660 1997-2001.

STATUSOF STOCK

Killer whalesarenot listed as*“ depleted” under the MMPA or listed as“ threatened” or “endangered” under the
Endangered Species Act. Based on currently available data, the total fishery mortality and seriousinjury for this stock
(0) isnot known to exceed 10% of the calculated PBR (0.08) and, therefore, appearsto beinsignificant and approaching
zero mortality and seriousinjury rate. The estimated annual level of human-caused mortality and seriousinjury of zero
animals per year is not known to exceed the PBR (0.8). Therefore, the Eastern North Pacific Southern Resident stock
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of killer whalesisnot classified asa“ strategic” stock. The stock size has decreased in recent years, although at thistime
it is not possible to assess the status of this stock relative to its Optimum Sustainable Population (OSP) level.

InApril 1999, Canada’ sCommitteeonthe Statusof Endangered Wildlifein Canada(COSEWIC) listed resident
killer whalesin British Columbiaas*threatened,” i.e., likely to become“endangered” if limiting factorsare not reversed
(Baird 1999). In November 2001, COSEWIC split the original listing for resident killer whales into two populations.
The northern resident population was designated as “threatened” and the southern resident popul ation was designated
as“endangered,” i.e., facing imminent extirpation or extinction (COSEWIC 26862 2003). I1n June 2000, the Washington
Department of Fish and Wildlife designated killer whalesin Washington State as a*“ state candidate species’ (a species
that the Department will review for possiblelisting as* state endangered, threatened, or sensitive”) (WDFW 2662 2003).

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 thisstock under that Act. On 13 August 2001 (66 FR 42499), NMFS published itsfinding that the petition presented
substantial scientificinformation indicating that alisting may bewarranted; thus, NMFSwasrequired to conduct an ESA
status review of the stock and issue a report on its findings by 2 May 2002. NMFS established a Biological Review
Team (BRT) for this purposein late August 2001. In accordance with the BRT report (NMFS 2002), NMFS published
itsfinding on 1 July 2002 (67 FR 44133) that Southern Resident killer whalesare not a“ species’” under the ESA and that
alisting of “threatened” or “ endangered” isnot warranted. The BRT report (NMFS 2002) identified potential risk factors
that could influence this killer whale population, including: changes in prey availability, caused by fluctuations in
environmental conditions (e.g., El Nifio events); high level s of contaminants (Rosset al. 2000, Ylitalo et al. 2001); noise
generated by whal e-watching vessel's; di seases and parasites; declinesin stocks of salmon, which areimportant prey; and
catastrophes, such as oil spills and blooms of harmful algae. However, few quantitative data are available to determine
which, if any, of these factors are likely to place the population in imminent danger of extinction. NMFS will continue
to seek new information on the taxonomy, biology, and ecology of these whales, as well as potentia threats to their
continued existence, and will reassess their status under the ESA within 4 years (67 FR 44133). NMFSis currently
reviewing the status of the stock to determine whether it warrantsreclassification asa“ depleted” stock under the MM PA
(67 FR 44132).
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Revised $2/45/2660 02/19/2003

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

STOCK DEFINITION AND GEOGRAPHIC RANGE
Short-finned pilot whal eswere once commonly seen
off Southern California, with an apparently resident
population around Santa Catalina lsland, aswell as seasonal
migrants (Dohl et al. 1980). After astrong El Nifio event in
1982-83, short-finned pil ot whalesvirtually 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 whal eswere 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 summarizesthe sighting history of short-finned pilot
whales off the U.S. west coast. Although the full geographic
range of the California/Oregon/Washington populationisnot
known, it may be continuous with animals found off Baja
Cdifornia, 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 (Kasuyaet al.
1988; Wada 1988; Miyazaki and Amano 1994). For the
Marine Mammal Protection Act (MMPA) stock assessment
reports, short-finned pilot whales within the Pacific U.S.
Exclusive Economic Zone are divided into two discrete, non-
contiguous areas. 1) waters off California, Oregon and
Washington (this report), and 2) Hawaiian waters.

POPULATION SIZE

WASHINGTON
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Figure 1. Short-finned pilot whale sightings made
during aerial and shipboard surveys conducted off
Cdliforniain 1975-83 (+) and off California, Oregon,
and Washington, 1991-96 2001 (!). See Appendix 2;
Fgtres1=5; for datasourcesand information ontiming
and location of survey effort. Dashed line represents
theU.S. EEZ, thick lineindicatesthe outer boundary of
all surveys combined.

groups of pilot whales (numben nq approxi mately 80 animals) were seen during the two most recent ship surveys
conducted off California, Oregon, and Washington in 1996 and 2001 (Barlow 1997; Barlow 2003). All animalswere
seen during the 1996 survey. The abundance of short-finned pilot whalesin thisregion appearsto be variable and may
relate to oceanographic conditions, aswith 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-1991-96-1996-2001
weighted average abundance estimate for California, Oregon and Washington waters based on the abevethreetwo ship
surveysis 970 304 (CV=8:371.02) short-finned pilot whales (Barlow 19972003).

Minimum Population Estimate

The log-normal 20th percentile of the $994-96 1996-2001 weighted average abundance estimate is 7+ 149

short-finned pilot whales.
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Current Population Trend

Approximately nine years after the virtual disappearance of short-finned pilot whales following the 1982-83
El Nifio, they appear to have returned to California waters, as indicated by an increase in sighting records as well as
incidental fishery mortality (Barlow and Gerrodette 1996; Carrettaet al. 1995; Julian and Beeson 1998). However, this
cannot be considered a true growth in the population, because it merely reflects large-scal e, long-term movements of
this speciesin response to changing oceanographic conditions. 1t isnot known where the animalswent after the 82-83
El Nifio, nor where the recently observed animals came from. Until the range of this popul ation and the movements of
animalsin relation to environmental conditions are better documented, no inferences can be drawn regarding trendsin
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
Cdlifornia, Oregon and Washington.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(F£#149) times one half the default maximum net growth rate for cetaceans (2 of 4%) times arecovery factor of 0.40
(for aspeciesof unknown statuswith amortality rate CV>0.80; Wade and Angliss1997), resultinginaPBR of 571.19
short-finned pilot whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of known fishery mortality and injury for this stock of short-finned pilot whaleis shownin 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, $994-98 1997-2001 (Jutian-anc-Beeson-1998:
JuHan99+-Cameron and Forney 1999, 2000; Carretta2001, 2002). After the 1997 implementation of aTakeReduction
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 partlcular spemei The observed mortallty of a smgle short flnned p|Iot whale in 1997 was in a
pingered net. m Mean annual
takesin Table 1 are based onty on 1997 98 2001 data. This results inan average estl mate of 3—9 1.2 (Cv=0.96) short-
finned pilot whales taken annually.

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
fromdataprovided 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 rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformation is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
wReerway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in a mixed-fishery, with
20 vessels alternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegué 2002). (B—Holtspers—eomir:).
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Table 1. Summary of available information on the incidental mortality and injury of short-finned pilot whales
(Cdlifornial Oregon/Washington Stock) incommercial fisheriesthat might takethisspecies. 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 $994-98 1997-2001 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 9% 2] °]
shark/swor dfish drift data 1995 15:6-% 2] 2]
gillnet fishery 1996 424% 2] °] 3:61.2 (0.96)*
1997 22.8% 1 6 (0.96)
1998 20.2 % 0 0
1999 20.0% 0 0
2000 22.9% 0 0
2001 20.4% 0 0
Undetermined (probably strandings 1975-90 | 14 short-finned pilot whales stranded in Southern n/a
squid purse seine fishery) Californiawith evidence of fishery interactions,
probably with the squid purse seine fishery
Minimum total annual takes 3012 (0.96)

Historically, short-finned pilot whaleswere a so 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. Thisfishery is not currently monitored, and has expanded markedly since 1992 (V ojkovich
1998).

STATUSOF STOCK
The status of short-finned pilot whales off California, Oregon and Washingtonin relation to OSPisunknown.
They have declined in abundance in the Southern CaliforniaBight, likely aresult of achangeintheir distribution since
the 1982-83 El Nifio, 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 $994-98 1997-2001 is {3:0 1.2 animals.} is greater-estimatecHto-be
than the PBR (5:71.19), and therefore they arenet-classified as a "strategic" stock under the MMPA. Fhetotat
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BAIRD'SBEAKED WHALE (Berardius bairdii):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Baird's beaked whales are distributed throughout
deep waters and aong 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 elsawhere (Balcomb 1989). Along the U.S. west
coast, Baird's beaked whal es 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 col der 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
Cdlifornia, Oregon and Washington (this report), and 2)
Alaskan waters.

POPULATION SIZE

Fhree Two summer/fal shipboard surveys were
conducted within 300 nmi of the coasts of Eatiferntafin99t
ant—1993:Bartow—ana—Gerrodette—1996)—and—California,
Oregon and Washington in 1996; (Barlow 1997) and 2001
(Barlow 2003), resulting in acombined total of 4611 Baird’s
beaked whale sightings. Because their distribution variesand
animals probably spend time outside the U.S. Exclusive
Economic Zone, a multi-year average abundance estimate is
the most appropriatefor management within U.S. waters. The
499196 1996-2001 wei ghted average abundance estimatefor
Cdifornia, Oregon and Washington waters based on the
above three two ship surveys is 379 228 (CV=6-230.51)
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,
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Figure 1. Baird's beaked whale sightings based on
aerial and shipboard surveys off California, Oregon
and Washington, 1991-962001 (see Appendix 2;
Frgtrest-5; for datasourcesand information ontiming
and location of survey effort). Dashed linerepresents
theU.S. EEZ, thick lineindicatesthe outer boundary of
all surveys combined.

0(0)=1.0for larger groups), which aresimilar to the estimate of g(0)=0.96 cal culated morerecently (Barlow 1999) based

on dive-interval studies.

Minimum Population Estimate

The log-normal 20th percentile of the 399396 1996-2001 weighted average abundance estimate is 313 152

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.
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POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(313152) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times arecovery factor of 0.50
(for a species of unknown status with no fishery mortality; Wade and Angliss 1997), resulting in aPBR of 3:3 Baird's
1.5 beaked whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for Baird' s beaked whalesin thisregion is shown in 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, $994-98-1997-2001 (Jutian-anc-Beeson-1998:
Julian 1997, Cameron and Forney 1999, 2000; Carretta 2001; 2002). 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 ratesand therel ativerarity of Baird' sbeaked whale
entanglements, additional years of data will be reqm red to ful Iy eval uate the effectlveneﬁs of p| ngers for reduci ng
mortality of this particular species. Beeats -
Pran,m Mean annual takesin Table 1 are bamd onty on 199—7‘-98 1997-2001 data Th|s results inan averaqe edti mated
annual mortality of zero Baird’ sheaked whales. One Baird’ sbeaked whalewastakeninthedrift gillnet fishery in 1994.

Tablel. Summary of availableinformation ontheincidental mortality and injury of Baird'sbeaked whales(Caifornia/
Oregon/Washington Stock) in commercial fisheries that might take this species. The single observed entanglement
resulted inthe death of theanimal. Coefficientsof variation for mortality estimatesare provided in parentheses. Mean
annual takes are based on 1994-98 1997-2001 data unless noted otherwise.

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

CA/OR thresher 1994 9% k- 6(6:96)
shark/swordfish drift observer 1995 15:6%- ] 9
gillnet fishery data 1996 124% [¢] €] (05

1997 23.0% 0 0

1998 20.0% 0 0

1999 20.0% 0 0

2000 22.9% 0 0

2001 20.4% 0 0
Minimum total annual takes 0

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 mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal sper set; Julian and Beeson,
1998), but species-specificinformation is not available for the Mexican fisheries. Fhere-areturrentty Previous efforts
wReerway to convert the M exican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels alternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegué 2002). (B—Holtspers—eomir:).
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Other mortality

Cdlifornia 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).

Additional, unknown levels of injuries and mortalities of Baird's beaked whales may occur as a result of
anthropogenic noise, such as military sonars (U.S. Dept. of Commerce and Secretary of the Navy 2001) or other
commercia and scientific activities involving the use of air guns. Such injuries or mortalities would rarely be
documented, due to the remote nature of many of these activities and thelow probability that an injured or dead beaked
whale would strand.

STATUSOF STOCK

Thestatusof Baird'sbeaked whalesin California, Oregon and Washingtonwatersrel ativeto OSPisnot known,
and there are insufficient data to evaluate trends in abundance. No habitat issues are known to be of concern for this
species, but inrecent yearsquestionshave been rai sed regarding potential effectsof human-made soundson deep-diving
cetacean species, such asBaird’ sbeaked whales(Richardson et al. 1995). In particular, active sonar hasbeenimplicated
in the mass stranding of beaked whalesin the Mediterranean Sea (Frantzis 1998) and more recently in the Caribbean
(U.S. Dept. of Commerce and Secretary of the Navy 2001).

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 1997-2001 is zero. Because recent mortality iszero, Baird' s beaked whales
arenot classified asa"strategic” stock under the MM PA.., and thetotal fishery mortality and seriousinjury for thisstock
can be considered to be insignificant and approaching zero.
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MESOPLODONT BEAKED WHALES (Mesoplodon spp.):
California/Oregon/Washington Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE
Mesoplodont beasked whales are distributed
throughout deep watersand along the continental slopes of the

North Pacific Ocean. At least 5 species in this genus have WASHINGTON
been recorded off the U.S. west coast, but due to the rarity of N46+ \\

records and the difficulty in identifying these animals in the |

field, virtually no species-specific information is available | ! OREGON
(Mead 1989). The fiwve six species known to occur in this /

region are: Blainville's beaked whae (M. densirostris), \
Heetor'sbeakechwhate{M-heetert) Perrin’ s beskedwhale (M. N4
perrini), Lesser beaked whale (M. peruvianus), 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 di stinguishing thesefive six species
aredevel oped, the management unit must be defined toinclude
all Mesoplodon stocksin thisregion. 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. For the Marine Mammal Protection
Act (MMPA) stock assessment reports, three Mesoplodon
stocks are defined: 1) all Mesoplodon species off California, n30-
Oregon and Washington (this report), 2) M. stejnegeri in . . . . .
Alaskan waters, and 3) M. densirostris in Hawaiian waters. w132 wi2o  wi2s  wi23  wi20  wii7
Figure 1. Mesoplodon beaked whale sightings based
POPULATION SIZE on aerial and shipboard surveys off California, Oregon
Although mesoplodont beaked whales have been and Washington, 1991-962001 (see Appendix 2;
sighted along the U.S. west coast on several line transect Fgres35; for datasourcesand information ontiming
surveysutilizing both aerial and shipboard platforms, sightings and location of survey effort). Key: 1 = Mesoplodon
have generally been too rare to produce reliable population densirostris, + = Mesoplodon spp. Dashed line
estimates, and species identification has been problematic. representsthe U.S. EEZ, thick line indicates the outer
Previous abundance estimates have been imprecise and biased boundary of all surveys combined.
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 Californiawaters, and thus could not include animals off Oregon/Washington. Furthermore, there were
alarge number of unidentified beaked whale sightings, wh|ch were etther M@opl odon sp or Cuwer S beaked whales
(lehluscawrostns) ReeeﬁtUpdated analyses Bartow

CALIFORNIA
N38+

N34+

are based on 1) comb| ni ng data from t-hfee two surveys
A A A 2 anc-California,
Oregon and Washingtonin 1996; (Barlow 1997) and 2001 (Barlow 2003) 2) whenever poss bI e, 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 animal s missed because they are submerged, based on dive-interval datacol I ected for m&opl odont Whal esi n 1993—
95 (about 26% of aII trackl ine groups are estl mated to be seen) H

a v erttse: Of the 12 sghtlngs of
Meeopl odon made dunng the 1996 and 2001 surveys none could be |dent|f|ed to the specieslevel. Thus, an updated
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estimate of Blainville's beaked whale abundance is unavailable. An updated estimate of abundance for unidentified
mesopl odont beaked whalesis presented, based on 1996-2001 sightings. Becausetheir distribution variesand 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 $994-96 1996-2001 weighted average abundance estimates for
Cdlifornia, Oregon and Washington waters based on the above anaI yses are3—7—38 1 247(CV =6:560. 92) meeopl odont
beaked whales of unknown speciesptd =2

Minimum Population Estimate

Based on the eembired abundance estimate of 4,698 1,247 (CV=6:5680.92), the minimum popul ation estimate
(defined as the log-normal 20th percentile of the abundance esti mate) for meeoplodont beaked whales in Cal|forn|a,
Oregon, and Washington is 2,734 645 animals. Fh 3t
Btamnvite-sbeaked-whates—

Current Population Trend
Due to the rarity of sightings of these species on surveys along the U.S. West coast, ho 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
(2,734645) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times arecovery factor of 0.50
(for a species of unknown status with no known recent frshery mortal |ty Wade and Anglrss 1997) reﬂrltr nginaPBR
of 27 6.5 mesoplodont beaked whales per year. Fh v wha

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for mesoplodont beaked whales in this region is shown in
Tablel. Moredetailedinformation onthesefisheriesisprovidedin Appendix 1). Mortality estimatesfor the California
drift gillnet fishery are included for the five most recent years of monitoring, $994-98 1997-2001 (Jutten-and-Beeson
19983utan199+-Cameron and Forney 1999, 2000; Carretta 2001, 2002). A recently completed genetic analysis of
tissue samples has allowed the reliabl e identification of the majority of these animals (Henshaw et al. 1997). Based on
past patternsof identification (NMFS, unpublished data), the remaining unidentified beaked whaleislikely 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 ratesin
thedrift gillnet fishery dropped considerably (Barlow and Cameron 1999). However, because of interannual variability
in entanglement rates and the relative rarity of mesoplodont beaked whal e entanglements, additional years of datawill
be reqU| red to fuI Iy eval uatethe effectlveness of p| ngersfor reduu ng mortality of thisgroup of species. Beecatseofthe

S A1 Mean annual takesin Table 1 are based enty
on 1997 982001 data ThIS results inan average esti mated annual mortality of zero mesoplodont beaked whales. Prior
to themost recent 5-year period, therewere atotal of 8 mesoplodont beaked whalesentangled in thedrift gillnet fishery:
1990 (1 animal), 1992 (4), and 1994 (3).

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 mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal sper set; Julian and Beeson,
1998), but species-specific information is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
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wnderway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels dternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegue 2002). {B—Heottspers—comin:).
Other mortality

Additional, unknown levels of injuries and mortalities of mesoplodont beaked whales may occur as a result
of anthropogenic noise, such as military sonars (U.S. Dept. of Commerce and Secretary of the Navy 2001) or other
commercia and scientific activities involving the use of air guns. Such injuries or mortalities would rarely be
documented, due to the remote nature of many of these activitiesand the low probability that an injured or dead beaked
whale would strand.

STATUSOF STOCKS

The status of mesoplodont beaked whalesin California, Oregon and Washington watersrelativeto OSPis not
known, and there are insufficient data to evaluate trendsin abundance. No habitat issues are known to be of concern
for this speci es, butin recent years questions have been raised regardi ng potential effects of human- made sounds on

€F|=aﬁt-zr3-1998§-aﬁdﬁefe+eeeml-\rﬁ+ﬂaeeaﬁbbeaﬁ I n partlcular actlvesonar has been |mpI|cated |nthe massstrandlng
of beaked whalesin the Mediterranean Sea (Frantzis 1998) and morerecently inthe Bahamas (U.S. Dept. of Commerce

and Secretary of the Navy 2001).

Table 1. Summary of available information on the incidental mortality and injury of Mesoplodon beaked whales
(Cdlifornia/Oregon/Washington Stocks) in commercial fisheries that might take these species. All observed
entanglements of Mesoplodon beaked whalesresulted inthe death of theanimal. Coefficientsof variation for mortality
estimates are provided in parentheses. M ean annual takesare based on $994-98 1997-2001 data unless noted otherwise.

Per cent Observed Estimated Annual Mean
Data Type Year(s) Observer Mortality Mortality Annual Takes
Fishery Name Coverage (CV in parentheses)
CA/OR thresher Hubbs' besked whale, Mesoplodon carlhubbsi
shark/swordfish drift
gillnet fishery observer 1994 9% 2 1064y
data 3995 15:6%- 2] 2]

1996 124% [¢] €] (05

1997 23.0% 0 0

1998 20.0% 0 0

1999 20.0% 0 0

2000 22.9% 0 0

2001 20.4% 0 0

Stejneger’ s beaked whale, Mesoplodon stejnegeri

observer 1994 9% 1 669

data 1995 15-6%- 3] <]
1996 124%- [¢] (<] (05
1997 23.0% 0 0
1998 20.0% 0 0
1999 20.0% 0 0
2000 22.9% 0 0
2001 20.4% 0 0

Unidentified beaked whale (probably Mesoplodon)
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Per cent Observed Estimated Annual Mean
Data Type Year(s) Observer Mortality Mortality Annual Takes
Fishery Name Coverage (CV in parentheses)
observer 1994 9% 1 6(6-96)
data 1995 15:6%- [¢] €]
1996 12-4%- 2] 2] (05
1997 23.0% 0 0
1998 20.0% 0 0
1999 20.0% 0 0
2000 22.9% 0 0
2001 20.4% 0 0

None of thefive siX speciesislisted 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 $994-98 1997-2001 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 seriousinjury for this stock can be considered to be insignificant and approaching zero. It islikely 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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CUVIER'SBEAKED WHALE (Ziphius cavirostris):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Cuvier's beaked whales are distributed widely

throughout deep watersof al oceans(Heyning 1989). Off the Z WASHINGTON
U.S. west coast, this species is the most commonly N6 \

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 1 ! OREGON

single eastern North Pacific population from Alaskato Bgja |
California, Mexico (Mitchell 1968). However, there are 4, | \
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
Zonearedivided into three discrete, non-contiguousareas: 1) n3s-
waters off California, Oregon and Washington (this report),

2) Alaskan waters, and 3) Hawaiian waters.

CALIFORNIA

POPULATION SIZE

Although Cuvier's beaked whaleshave been sighted N34+
along the U.S. west coast on several line transect surveys
utilizing both aerial and shipboard platforms, sightings have
generaly been too rare to produce reliable population
estimates. Previousabundance estimateshave beenimprecise
and biased downward by an unknown amount because of the N30
large proportion of time this species spends submerged, and
because the ship surveys on which they were based covered
only Californiawaters, and thus could not observe animal s of f
Oregon/Washington. Furthermore, therewerealarge number , X
of unidentified beaked whale sightings, which were probaply @d Washington, 1991-962001 (see Appendix 2,
either Mesoplodon sp. or Cuvier's beaked whales (Ziphius F18tres5; for datasourcesand informationontiming

cavirogris Reeert Updated analvses EBa=I5'” and and location of survey effort). Dashed linerepresents
- Bartor _ - . B4 ooy theU.S.EEZ,thick lineindicatesthe outer boundary of

all surveys combined.

Wwis2 Wiz Wwi2e  Wi23  Wi20  Wii7
Figure 1. Cuvier's beaked whale sightings based on
aerial and shipboard surveys off California, Oregon

ba%d on 1) combining datafrom fhreetwo surveys conducted
within 300 nmi of the coasts of €ati ; 6)-and-California, Oregon and
Washingtonin 1996 (Barlow 1997) and 2001 (Barl ow 2003) 2) whenever possi bI e, assigning unidentified beakedwhale
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 whalesin 1993-95 (an
estimated 13% of all groups are estimated to be seen). Because animals probably spend time outsidethe U.S. Exclusive
Economic Zone, a multi-year average abundance estimate is the most appropriate for management within U.S. waters.
The $991-96 1996-2001 weighted average abundance estimate for California, Oregon and Washington waters based
on the above analyses is 5;876 1,884 (CV=06:380.68) Cuvier’s beaked whal es{Bartow-1997with-corrected-EV).

Minimum Population Estimate

Based on the above abundance estimate and CV, the minimum popul ation estimate (defined asthelog-normal
20th percentile of the abundance estimate) for Cuvier's beaked whalesin California, Oregon, and Washington is4;369
1,121 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
(43691,121) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times a recovery factor of
0.50 (for aspecies of unknown status with no known recent fishery mortality; Wade and Angliss 1997), resultingin a
PBR of 43 11 Cuvier's beaked whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for Cuvier’ s beaked whalesin thisregion isshownin Table
1. Moredetailed information on these fisheriesisprovidedin Appendix 1. Mortality estimatesfor the Californiadrift
gillnet fishery areincluded for the five most recent years of monitoring, $994-98 1997-2001 (3utan-ana-Beesonr-1998:
Jutan1997-Cameron and Forney 1999, 2000; Carretta2001, 2002). 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).
However, because of interannual variability in entanglement rates and the relative rarity of Cuvier's beaked whale
entanglements, additional years of data will be reqw red to fuI Iy eval uate the effectlvenels of p| ngers for redu0| ng
mortality of this particular species. 6
Pranrm Mean annual takesin Table 1 are based only on 1997 982001 data_ ThIS resultsm an average esti mated annual
mortality of zero Cuvier’'s beaked whales. Prior to the most recent 5-year period, there were a total of 21 Cuvier's
beaked whales entangled in the drift gillnet fishery: 1992 (6 animals), 1993 (3), 1994 (6) and 1995 (6).

Tablel. Summary of availableinformation ontheincidental mortality andinjury of Cuvier'sbeakedwhales(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 annua takes are based on £994-98 1997-2001 data unless
noted otherwise.

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality + Mortality / Mortality + Annual Takes
Coverage ReleasedAlive Entanglements (CVin
par entheses)
CA/OR thresher observer 1994 +9%— 6 34(6:36)
shark/swor dfish drift data 4995 15:6%— 5+ 32-(6-46)+39+0-36)
gillnet fishery 1996 124%— [¢] €] (0
1997 23.0% 0 0
1998 20.0% 0 0
1999 20.0% 0 0
2000 22.9% 0 0
2001 20.4% 0 0

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,
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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 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-specific information is not available for the Mexican fisheries. Fhere-arecurrentty Previous efforts
wnderway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels aternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegue 2002). {B—Heottspers—comin:).
Other mortality

Additional, unknown levels of injuries and mortalities of Cuvier's beaked whales may occur as a result of
anthropogenic noise, such as military sonars (U.S. Dept. of Commerce and Secretary of the Navy 2001) or other
commercia and scientific activities involving the use of air guns. Such injuries or mortalities would rarely be
documented, due to the remote nature of many of these activities and the low probability that an injured or dead beaked
whale would strand.

STATUSOF STOCK

The status of Cuvier's beaked whales in California, Oregon and Washington waters relative to OSP is not
known, and there are insufficient data to evaluate trends in abundance. No habitat issues are known to be of concern
for this species, but in recent years questions have been raised regarding potential effects of human-made sounds on
deep dIVI ng cetacean spedes, such as Cuvrer s beaked Whales (Rlchardson etal. 1995) +ﬁ-paﬁreu+a|h|:ew-Frequeney

i998)—and—mere—reeentl-y—m—tlae—€arrbbean— In particular, actlve sonar has been |mpI|cated in the mass strandl ng of
beaked whalesin the M editerranean Sea (Frantzis 1998) and more recently in the Caribbean (U.S. Dept. of Commerce
and Secretary of the Navy 2001). They are not Ilsted as threatened or endangered under the Endangered Spedes
Act nor as "depleted" under the MMPA. traethde i ears &l

ReduetionPtan{1997-98)t Theaverageannua human caused mortal |ty in 1994-98 1997-2001 iszero. Because recent
mortality iszero, Cuvier’ sheaked whalesare not classified asa"strategic" stock under the MM PA, and thetotal fishery
mortality and seriousinjury for this stock can be considered to be insignificant and approaching zero.
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PYGMY SPERM WHALE (Kogia breviceps):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Pygmy spermwhal esaredi stributed throughout deep
waters and along the continental slopes of the North Pacific
and other ocean basins (Ross 1984; Caldwell and Caldwell
1989). Along the U.S. west coast, sightings of this species N467
and of animals identified only as Kogia sp. have been very [
rare(Figure 1). However, thisisprobably areflection of their 11 OREGON
pelagic distribution, small body size and cryptic behavior,
rather than anindication of truerareness. Strandingsof pygmy \
sperm whales in this region are known from California, N4z
Oregon and Washington (Roest 1970; Caldwell and Caldwell
1989; NMFS, Northwest Region, unpublished data; NMFS,
Southwest Region, unpublished data), while strandings of
dwarf sperm whales are rare in this region. At-sea sightings
in this region have all been either of pygmy sperm whales or
unidentified Kogia sp. Available data 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 N34
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.

WASHINGTON

CALIFORNIA
N38

N30+

POPULATION SIZE —— T
A|th0ugh pygmy sperm whales have been sghtaj W132 W129 W126 W123 W120 W117
aong the U.S. west coast on several line transect surveys Figure 1. Kogia sightings based on aeria and
utilizing both aerial and shipboard platforms, sightings have shipboard surveys off California, Oregon and
generally been too rare to produce reliable population Washington, 1991-96 2001 (seeAppendix 2;Fgtirest
estimates. Previousabundance estimates have beenimprecise 5; for data sources and information on timing and
and biased downward by an unknown amount becausepygmy location of survey effort). Key: I = Kogia breviceps,
spermwhales spend alarge proportion of timesubmergedand  + = Kogia spp. Dashed line representsthe U.S. EEZ,
arevery difficult to detect at the surface unless seasarecalm.  thick line indicates the outer boundary of all surveys
Furthermore, the ship survey covered only Californiawaters, combined.
and thus could not observe animals off Oregon/Washl ngton
Recent Updated analyses {Bartow
tmproved-estimates-of-abtndance by-1) are ba%d onl) comb| ni ng datafrom ’ehreetwo surveys conducted W|th| n 300

nmi of the coasts of Eattferntatinrto9tand1993: Bartow and-Gerrodette 1996)-and California, Oregon and Washington
in 1996 (Barlow 1997), and 2001 (Barlow 2003), 2) estimating a correction factor for animals missed becausethey are

submerged, based on dive-interval data collected for Kogia simain 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 499196 1996-2001 weighted
average abundance estimate for California, Oregon and Washlngton waters based on the above analyses is 2,933
247(CV=6:541.06) pygmy sperm whal esptus-an-estis ‘ SPer , based on
two sighti ngsthat could onIy be |dent|f|ed tothe genus KoglafBaH-ew—leQ?—wrt-Freeﬁeeted-eV-) Beeause-t-here-have

eet+mate4te—4—?4€r(ev—e-67a— Ba%d on prewous sughtlng surveys and hlstoncal strandl ng data, |t |sI|ker thaI recent
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ship survey sightings were of pygmy sperm whales; K. breviceps.

Minimum Population Estimate

Based on the above abundance estimate and CV, the minimum popul ation estimate (defined asthelog-normal
20th percentile of thetotal Kogia abundance estimate) for pygmy spermwhalesin California, Oregon, and Washington
is 2,837 119 animals.

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

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

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(2,837119) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times arecovery factor of 0.50
(for a species of unknown status with no known recent fishery mortality; Wade and Angliss 1997), resultingin aPBR
of 28 1 pygmy sperm whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

A summary of recent fishery mortality and injury for pygmy sperm whalesand unidentified Kogia, which may
have been pygmy sperm whales, isshownin Table 1. More detailed information on the drift gillnet fishery is provided
in Appendix 1. Inthe Californiadrift gillnet fishery, no mortality of pygmy sperm whales or unidentified Kogia was
observed during the most recent five years of monitoring, $994-98 1997-2001 (3utten-1997Juttan-and-Beeson1998:
Cameron and Forney 1999, 2000; Carretta2001, 2002). One pygmy sperm whal ewas observed killed inthe drift gillnet
fishery in 1992 and another in 1993. 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 therarity of Kogia entanglements, additional years of datawill berequiredto fully
eval uate the effectlvenms of p| ngers for reduci ng mortaJ ity of pygmy sperm whales. Becatse-of-thechangestthis

ar-mM Mean annual takes in Table 1 are based enty on 1997-
982001 data_ Th|s results in an average estimated annual mortality of zero pygmy sperm whales.

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 setsinthisfishery in 1992 can be estimated
from dataprovided by these authorsto be approximately 2700, with an observed rate of marinemammeal 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 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformation is not availablefor the Mexican fisheries. Fherearectrrentty Previous efforts
wReerway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in a mixed-fishery, with
20 vessels alternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegué 2002). (B—Holtspers—eomir:).

Other mortality

Additional, unknown levels of injuries and mortalities of pygmy sperm whales may occur as a result of
anthropogenic noise, such as military sonars (U.S. Dept. of Commerce and Secretary of the Navy 2001) or other
commercial and scientific activities involving the use of air guns. Such injuries or mortalities would rarely be
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documented, due to the remote nature of many of these activities and the low probability that an injured or dead pygmy
sperm whale would strand.

STATUSOF STOCK

Thestatusof pygmy spermwhalesin California, Oregon and Washington watersrel ativeto OSPisnot known,
and there are insufficient data to eval uate potential trendsin abundance. No habitat issues are known to be of concern
for this species, but in recent years questions have been raised regarding potential effects of human-made sounds on
deep-diving cetacean speci es, such aspygmy spermwhales (Richardson et al. 1995). In particular, active sonar hasbeen
implicated in the mass stranding of beaked whales in the Mediterranean Sea (Frantzis 1998) and more recently in the
Caribbean (U.S. Dept. of Commerce and Secretary of the Navy 2001). They are not 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
4994-98 1997-2001 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 commercia fisheries that might take this species.
Coefficients of variation for mortality estimates are provided in parentheses. Mean annual takes are based on+994-98
1997-2001 data unless noted otherwise.

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Mortality of K. Annual Takes
Coverage K. breviceps breviceps/Kogia sp. (CVin
/Kogia sp. par entheses)
CA/OR thresher observer 1994 9% 6+96 6+96
shark/swor dfish drift data 1995 15:6% &+ &+
gillnet fishery 1996 124% 8+0 8+0 (05
1997 23.0% 0/0 0/0
1998 20.0% 0/0 0/0
1999 20.0% 0/0 0/0
2000 22.9% 0/0 0/0
2001 20.4% 0/0 0/0
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DWARF SPERM WHALE (Kogia sima):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Dwarf spermwhal esaredistributed throughout deep
waters and along the continental slopes of the North Pacific
and other ocean basins (Caldwell and Caldwell 1989; Ross
1984). This species was only recognized as being distinct
from the pygmy sperm whale in 1966 (Handley, 1966), and
early records for the two species are confounded. Along the
U.S. west coast, no at-sea sightings of this species have been
reported; however, this may be partially areflection of their
pelagic distribution, small body size and cryptic behavior. A
few sightings of animals identified only as Kogia sp. have
been reported (Figure 1), and some of these may have been
dwarf sperm whales. At least three dwarf sperm whales
stranded in California between 1967 and 1981 (Roest 1970;
Jones 1981; J. Heyning, pers. comm.), two in Californiain
1990 (NMFS, Southwest Region, unpublished data), and one
stranding is reported for western Canada and (Nagorsen and
Stewart 1983). It isunclear whether records of dwarf sperm
whales are so rare because they are not regular inhabitants of
this region, or merely because of their cryptic habits and
offshore distribution. Available data are insufficient to
identify any seasonality in the distribution of dwarf sperm
whales, or to delineate possible stock boundaries. For the
Marine Mammal Protection Act (MMPA) stock assessment
reports, dwarf spermwhal eswithinthePacificU.S. Exclusive
Economic Zonearedividedinto two discrete, non-contiguous
areas: 1) waters off California, Oregon and Washington (this
report), and 2) Hawaiian waters.
POPULATION SIZE

No information is available to estimate the
population size of dwarf sperm whales off the U.S. west
coast, as no sightings of this species have been documented
despite numerous vessel surveys of this region. Based on
previous sighting surveys and historical stranding data, it is

WASHINGTON
N46- \
\
|
,’ OREGON
|
\
N42-
CALIFORNIA
N38-
N34~
N30+

wiz2  wi29  wi2e  Wwi23  wi20  wii7
Figure 1. Kogia sightings based on aerial and
shipboard surveys off Cdifornia, Oregon and
Washington, 1991-96 2001 (see Appendix 2-Fgtrest
5; for data sources and information on timing and
location of survey effort). Key: T = Kogia breviceps,
+ = Kogia spp. Dashed line represents the U.S. EEZ,
thick line indicates the outer boundary of all surveys
combined.

likely that recent ship survey sightingswere of pygmy spermwhales; K. breviceps. ranetheteckef-sightingorstranding

Minimum Population Estimate

No information is available to obtain a minimum population estimate for dwarf sperm whales.
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Current Population Trend
Dueto therarity of records for this species along the U.S. West coast, no information exists regarding trends
in abundance of this population.

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

POTENTIAL BIOLOGICAL REMOVAL

Based on this stock's unknown status and growth rate, the recovery factor (F,) is 0.5, and %2R, is the default
value of 0.02. However, dueto thelack of abundance estimatesfor this species, no potential biological removal (PBR)
can be calculated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Informat|on

Inthe CaI |forn|adr|ft gillnet flshery no mortallty of dwarf sperm thes or unidentified Kogia was observed durlng
the most recent five years of monitoring, 1997-2001 (Cameron and Forney 1999, 2000; Carretta 2001, 2002). 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 datawill be required to fully eval uate the effectiveness of pingersfor
reducing mortality of dwarf sperm whales. Mean annual takesin Table 1 are based on 1997-2001 data. Thisresultsin
an average estimated annual mortality of zero dwarf sperm whales.

Similar drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Bgja California,
Mexico and may take animal sfrom the same popul ation. Quantitative dataareavailableonly for the Mexican swordfish
drift gillnet fishery, which hasincreased from two vesselsin 1986 to 29 vesselsin 1992 (Sosa-Nishizaki et al. 1993).
The total number of sets in this fishery in 1992 can be estimated from data provided by these authors to be
approximately 2700, with an observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammalsin
77 observed sets; Sosa-Nishizaki et al. 1993). Thisoverall mortality rateissimilar tothat observedin Californiadriftnet
fisheries during 1990-95 (0.14 marine mammals per set; Julian and Beeson, 1998), but species-specific informationis
not availablefor the Mexican fisheries. Previous effortsto convert the Mexican swordfish driftnet fishery toalongline
fishery have resulted in amixed-fishery, with 20 vesselsalternately using longlines or driftnets, 23 using driftnetsonly,
22 using longlines only, and seven with unknown gear type (Berdegué 2002).
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Table 1. Summary of available information on the incidental mortality and injury of dwarf sperm whales and
unidentified Kogia sp. (California/Oregon/Washington Stock) in commercial fisheries that might take this species.
Coefficients of variation for mortality estimates are provided in parentheses. Mean annual takes are based on $994-98
1997-2001 data unless noted otherwise.

Per cent Observed Estimated Annual Mean
Fishery Name Data Type Year(s) Observer Mortality Mortality of K. Annual Takes
Coverage K. breviceps breviceps/Kogia sp. (CVin
/Kogia sp. par entheses)
CA/OR thresher observer 1994 9% 6496 6496
shark/swordfish drift data 1995 15:6% 6+96 6+96
gillnet fishery 1996 124% 6496 6496 (05
1997 23.0% 0/0 0/0
1998 20.0% 0/0 0/0
1999 20.0% 0/0 0/0
2000 22.9% 0/0 0/0
2001 20.4% 0/0 0/0
Minimum total annual takes 0

STATUSOF STOCK

The status of dwarf sperm whalesin California, Oregon and Washington watersrelative to OSPis not known,
and there areinsufficient datato evaluate potential trendsin abundance. No habitat issues are known to be of concern
for this species, but in recent years questions have been raised regarding potential effects of human-made sounds on
deep-diving cetacean species, such asdwarf sperm whales (Richardson et al. 1995). In particular, active sonar has been
implicated in the mass stranding of beaked whalesin the Mediterranean Sea (Frantzis 1998) and more recently in the
Caribbean (U.S. Dept. of Commerce and Secretary of the Navy 2001). They are not listed as "threatened” or
"endangered" under the Endangered Species Act nor as "depleted” under the MMPA. Given that this species rarely

occurs off the U.S. west coast and current flshery mortallty iszero, fuﬁ%nﬂydeeﬁ—net—appeaﬁt&eeeuf—ef-f—meﬂ—s—weﬁ
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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 mgjority are thought to be south of 40°N in WASHINGTON
winter (Rice 1974; Gosho et al. 1984; Miyashitaet al. 1995). N46- o) .

For management, the International Whaling Commission ¢ ‘I-

(IWC) had divided the North Pacific into two management / ‘e

regions (Donovan 1991) defined by a zig-zag line which | ! . OREGON

starts at 150°W at the equator, is 160°W between 40-50°N, !
and ends up at 180°W north of 50°N; however, theIWC has N42-
not reviewed this stock boundary in many years (Donovan
1991). Sperm whales are found year-round in California
waters (Dohl et a. 1983; Barlow 1995; Forney et al. 1995),
but they reach peak abundance from April through mid-June
and from the end of August through mid-November (Rice
1974). They were seen in every season except winter (Dec.-
Feb.) in Washington and Oregon (Green et 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
Columbiain April (Rice1974). Recent summer/fall surveys
in the eastern tropical Pacific (Wade and Gerrodette 1993)
show that although sperm whales are widely distributed in 54
the tropics, their relative abundance tapers off markedly

westward towardsthe middle of thetropical Pacific (near the W;|_32I IW;|I_29I ijl_zel IW;|I_23I IW]I_Z()I IW;|I_;|_7

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  aerial and shipboard surveys off California, Oregon,
whale populations in the eastern tropical Pacific is not and Washington, 4989-96 1991-2001. Dashed line
known, but the only photographic matches of known representsthe U.S. EEZ, thick line indicates the outer
individuals from this area have been between the Galapagos  boundary of all surveys combined. Greater effort was
Islands and coastal waters of South America (Dufault and conducted off California (south of 42°N) and in the
Whitehead 1995), suggesting that theeasterntropical animals - jnshore half of the U.S. EEZ. See Appendix 2 for data

condtitute a distinct stock. A recent survey designed spurces and information on timing and location of
specifically to investigate stock structure and abundance of - survey effort.

sperm whalesin the northeastern temperate Pacific revealed
no apparent hiatus in distribution between the U.S. EEZ off Californiaand areas farther west, out to Hawaii (Barlow
and Taylor 1998). Recent analyses of genetic relationships of animals in the eastern Pacific found that mtDNA and
microsatellite DNA of animalssampledinthe CaiforniaCurrent issignificantly different from animal s sampled further
offshore and that genetic differences appeared larger in an east-west direction than in anorth-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) Alaskawaters.

N38+

N34+

POPULATION SIZE
Barlow and Taylor (2001) estimated 1,407 (CV=0.39) sperm whales along the coasts of California, Oregon,
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- Forney et al. (1995) estimated 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. The most recent abundance estimate is based on summer/autumn shipboard
surveys conducted within 300 nmi of the coastsof California, Oregon, and Washingtonin 1996 (Barlow 1997) and 2001
(Barlow 2003). The combined weighted estimate for the 1996 and 2001 surveysis 1,233 (CV = 0.41) sperm whales
(Barlow 2003). Green et al. (1992) report that sperm whales were the third most abundant large whale (after gray and
humpback whales) in aerial surveysoff Oregon and Washington, but they did not estimate popul ation sizefor that area.
A large 1982 abundance estimate for the entire eastern North Pacific (Gosho et al. 1984) was based on a CPUE method
which is no longer accepted 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 whal es based on visual sightings, and 39,200 (CV =0.60) based acoustic detections and visual
group size estimates (Barlow and Taylor 1998). However, it isnot known whether any or all 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 movements from the eastern tropical
Pacificto the U.S. EEZ. Barlow and Taylor (2001) also estimated 1,640 (CV=0.33) sperm whales off the west coast
of Baja California, but again there is no evidence for interchange between these animals and those off California,
Oregon and Washington.

Clearly, large populations of 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 and recent estimate of sperm whale
abundance for this stock is therefore from the ship surveys conducted in 1996 and 2001 (Barlow 2003). -estimate-6f

Bartow-and-Faytor(2061).

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 1996-2001 summer/fall ship surveys off California, Oregon and
Washington (Bartow-ane-TFaytor, 2061 Barlow 2003) or approximately 4,626885. More sophisticated methods of
estimating minimum population size would be availableif acorrection factor (and associated variance) were available
to correct the aerial survey estimates for missed animals.

Current Population Trend

Spermwhal eabundanceappearsto havebeenrather 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 popul ation size (3,626885) times one half the default maximum net growth ratefor cetaceans (Y2 of 4%) times
arecovery factor of 0.1 (the default value for an endangered species), resulting in a PBR of 2:31.8.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Historic Whaling
Between 1800 and 1909, about 60,842 sperm whales were estimated taken in the North Pecific (Best 1976).
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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 a. (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
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 were reported 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 whal esfrom thisstock. Detailed
information on thisfishery isprovided in Appendix 1. A $395-99 1997-2001 summary of known fishery mortality and
injury for this stock of sperm whalesis givenin Table 1. After the 1997 implementation of a Take Reduction Plan,
whichincluded skipper education workshopsand required the use of pingersand 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
is rare and because those nets which took sperm whales did not use the full mandated complement of pingers, it is
difficult to eval uate whether p| ngers have any effect on sperm whale entanglement in drift gillnets. Beeadse-of-the
hery ' m Mean annual takes for this fishery (Table
1) are bamd enty on 1997 992001 data Th|s reﬁults inan average estimate of ++ 1.0 (CV = 0.89) sperm whale
mortalities per year.

Table 1. Summary of availableinformation ontheincidental mortality and injury of sperm whales (CA/OR/WA stock)
for commercial fisheriesthat might take this speci es (3utanr1997Jutarand-Beesor1998:-Cameron and Forney 1999;

2000; Carretta2001; 2002). Injury |ncl udes any entanglement that does not result in |mmed|ate death and may include
serious injury resulting in death. 5 pectes - n/aindicates that
data are not available. Mean annual takes are based on 1994-98 1997 2001 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 Mortetity Mortetity
shark/swor dfish drift gillnet 4995 15-6% 3] 86850
fishery 4996 12-4% D +6:89)- 17089y
ey ey
1997 23.0% 0 0
1998 observer 20.0% 1 5(0.89)
1999 data 20.0% 0 0 1(0.89)
2000 22.9% 0 0
2001 20.4% 0 0
Total annual takes ++1.0 (0.89)

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

171



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 a. 1993). This overall mortality rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal s per set; Julian and Beeson,
1998), but species-specific information is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
wnderway to convert the Mexican swordfish driftnet fishery to alonglinefishery have resulted in amixed-fishery, with
20 vessels dternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegue 2002). {B—Heottspers—comin:).

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

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 (&+ 1.0 per year) is less than the calculated PBR for this stock (231.8). Total fishery takes may not be
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 sperm whales that 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), there is .
now good evidence for multiple populations of humpback 46 \
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 N42
areas and winter/spring caving and mating areas
(Cadambokidis et a. 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 al. 1991, N387
Calambokidis et al. 1993) - referred to as the eastern North
Pacific stock (Figure 1); 2) winter/spring populations of the
Hawaiian Islands which migrate to northern British
Columbia/Southeast Alaska and Prince William Sound west
toKodiak (Baker et al. 1990, Perry et a. 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  \y130°  "wiz2e  wiz2e  wi23  wi2o  wii7

Pecificstock. Winter/spring populationsof humpback whales  Figure 1. Humpback whale sightings based on aexiat

also occur in Mexico's offshore islands; the migratory gnd shipboard surveys off California, Oregon, and
destination of thesewhalesis not well known (Calambokidis - \yashington, 1989-961991-2001. Dashed line

Islands.  This stock structure represents the predominant  eepeeted-off-Catifornia-{sotith-of-42°N)-and-in-the
migration patterns, but there is not a perfect correspondence  pgherehatf-of-the t-S-EEZ: See Appendix 2 for data
between the breeding and feeding areasthat are paired above.  gpyrces and information on timing and location of

For example, some individuals migrate from Mexico to the - gryey effort.

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 a. 2001).

Significant levels of genetic differences were found between the Californiaand Alaska feeding groups based
on analyses of mitochondrial DNA (Baker et a. 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

WASHINGTON

OREGON

N34

N30+
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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 amost certainly exceeds 6,000 humpback whales (Calambokidis et al.
1997). Estimates 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 bemissed. Morerecent estimatesareavailable
from ship surveys and mark-recapture studies. Barlow ang-Faytor{2661) (2003) estimated +37+EV—=06:28) 1,314
(CV=0.30) humpbacks in California, Oregon, and Washington waters based on thetr summer/fall ship line-transect
surveys in 1993-ane-1996 and 2001. Calambokidis et al. (20012002) estimated humpback whal e abundance in these
feeding areas from 1991 to 2666 to 2001 using Petersen mark-recapture estimates based on photo-identification
collectionsin adjacent pairs of years (Figure 2). These data show ageneral upward trend in abundance followed by a
large (but not statistically significant) dropinthe 1999/2000 estimate. Theauthorsattributed thisdeclineto non-random
sampling and bias towards sampling in Monterey Bay in both 1999 and 2000 (Calambokidis et al. 2001); however,
evidence of a decline persisted with the 2000/2001 eetlmate and itis I|ker that an actual declme d|d occur between
1998 and 1999 (Cal ambokldlset a. 2002) ar a -

i999/2889—&et+ma&e—ln general mark recapture ectl mates are negahvely blased due to heterogeneny in srghtl ng
probabilities (Hammond 1986); however, thisbiasislikely to be minimal because the above mark-recapture estimate
is based on data from over half of the entire populatlon (the 19981‘2000/2001 data contal ned 5&6—425 known
|nd|V|duals) 6 5 > ii

cks: TherecentshlpllnetransectectlmatefBaﬁew-aﬁd—'Fayteﬁeei-)

from 1996—2001 surveys isless precrse than the mark recapture estimates and is negatively biased because it does not
include some humpback whales which could not be identified in the field and which were recorded as “unidentified
largewhale”.

Minimum Population Estimate

The minimum population estimate for humpback whalesin the California/Mexico stock istaken asthe lower
20th percentile of the log-normal distribution of $998/2666-2000/2001 abundance estimated from mark-recapture
methods (Calambokidis et al. 26864-2002) or approximately 774-681.

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); however estimates
declined between 1996 and 2001 (Barlow 2003). Mark-recapture popul ation estimatesi ncreamd steadl Iy from 1988/90
to 1997 98 at about 8% per year (Cal ambokldlset a. 1999) A a

appears to have decreased in abundance between 1998 and 1999 but the most recent mark-recapture estimate shows
that growth may have resumed (Calambokidis et al. 2002, Figure 3). 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 rateimplied by these estimates (6-7%)
is consistent with the recently observed growth rate of the eastern North Pacific stock. Additional years of study will
be needed to determine whether the popul ation is continuing to grow after the apparent decline between 1998 and 1999.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The proportion of calves in the California/Mexico 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 ratesfor this popul ation are closer to those reported for
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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 appesarsto-begrowingwas growing in the 1980s and
early 1990s (Barlow 1994; Calambokidis et al. 2000) with a best estimate of 8% growth per year (Calambokidis et al.
1999). The current net productivity rate is unknown.

POTENTIAL BIOLOGICAL REMOVAL

The potentia biologica removal (PBR) level for thisstock is cal culated as the minimum popul ation size (74
681) timesone half the estimated population growth ratefor this stock of humpback whales (Y2 of 8%) timesarecovery
factor of 0.1 (for an endangered species), resulting in a PBR of 3:32.7. Because this stock spends approximately half
its time outside the U.S. EEZ, the PBR allocation for U.S. waters is4:6-1.35 whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
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 includes at least the 2,000 taken in Oregon and Washington, the 3,400 takenin California,
andthe2,800takenin BajaCalifornia(Rice1978). Shore-based whaling apparently depleted 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 prohihbition on taking humpback whales since 1966.

Fishery Information

A $996-2600 1997-2001 summary of known fishery mortality and injury for this stock of humpback whales
isgivenin Table 1. Detailed information on thesefisheriesisprovided 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 ratesin the drift gillnet fishery dropped considerably (Barlow and
Cameron 1999). catse-of-the-changesathisfisheryafter-implementation-of-the Fake ReduettonPlan—m M ean
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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. 2681 2002).
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annual takes for this fishery (Table 1) are based enty on 1997- 26862001 data. This results in an average estimate of
zero humpback whal estaken annually. Somegillnet mortality of large whales may go unobserved becausewhalesswim
away with aportion of thenet. The deaths of two humpback whalesthat stranded in the Southern CaliforniaBight have
been attributed to entanglement in fishing gear (Heyning and Lewis 1990), and a humpback whale was observed off
Ventura, CA in 1993 with a 20 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 and fishing buoys off Grover City (2000), but the fate of these animalsisnot known (J. Cordero,
NMFS unpubl. data). One humpback whale was entangled and released 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 aso
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); thistype of injury is not 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; Carretta2001, 2002). |njury includesany entanglement that does not result inimmediate death and
may include seriousinjury resulting in death. n/aindicatesthat dataare not available. Mean annual takes are based on
4996-2600 1997-2001 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 124% ] 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% 22.9% 0 (05

2001 20.4% 0
CA angel shark/halibut and 1990-94 10-15% 0,0,0,0,0 0,0,0,0,0
other specieslarge mesh
(>3.5") set gillnet fishery 1999 observer 23.1%3 03 02 02

2000 data 26.9%° 03 02

2001 0% (0 o

Unidentified fisheries | 1996- stranding na 0 n/a >0.6

2000 & sightings (©)]

CA salmon troll fishery 1997 incidental 0% 1) n/a Injury
report >0.2 (n/a)

Total annual takes >0.8

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. The fishery was not observed in 2001, owing to area closures that
reduced fishing effort to negligible levels.

% Observer coverage and observed mortality in 1999-2000 only includes the observed portion of the fishery in Monterey Bay. Observer coverage
throughout the entire fishery was only 4.0% and 1.8%, respectively.

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 marinemammeal 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 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformation is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
tifeiernay to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
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20 vessels alternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with
unknown gear type (Berdegué 2002). (B—Holtspers—eomir:).

Ship Strikes
Ship strikes were implicated in the deaths of a Ieas two humpback Whalesm 1993 onein 1995 and onein
2000 (J Cordaro NM FS unpubl data) i 0 W ey H 5

Ma dete)- Dunng 1997 2001 there were
an addltlonal 4 injuries and 2 mortalltles of unldentlfled Iarge whalas attri buted to ship strikes. 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 California with large gashes in their dorsal
surface that appear to be from ship strikes (J. Calambokidis, pers. comm.). The average number of humpback whale
deaths by ship strikes for $996-2660 1997-2001 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 conseguently the California/Mexico 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 Californiaislessthan the PBR all ocation of
46 1.35for U.S. waters. In areview of the severity of injury to the humpback whale entangled in 1997, the Pacific
Scientific Review Group determined that this anima was not seriously injured. The three humpbacks that were
observed to be entangled at sea may have been serioudly injured. Based on strandings and gillnet observations, annual
humpback whale mortality and serious injury in California’s drift gillnet fishery is probably greater than 10% of the
PBR; therefore, total fishery mortality may not be approaching zero mortality and seriousinjury rate. The eastern North
Pacific stock appearsto beincreasing in abundance. Theincreasing levelsof anthropogenic noiseintheworld’ soceans,
such asthose produced by ATOC (Acoustic Thermometry of Ocean Climate) or LFA (Low Frequency Active) Sonar,
have been suggested to be ahabitat concern for whales, particularly for baleen 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 WASHINGTON
oceanisthought toinclude morethan onepopulation (Ohsumi 46 \
and Wada 1972; Braham 1991), possibly as many as five
(Reeves et a. 1998). This report covers one population that /
feeds in California waters in summer/fall (from June to ] / o ORECGON
November) and migratessouthto productiveareasoff Mexico '
(Calambokidis et al. 1990) and as far south asthe CostaRica N42-
Dome (10° N) (Mate et al. 1999; Calambokidis, pers. comm.)
inwinter/spring. Bluewhales are occasionally seen or heard
off Oregon (McDonald et al. 1994, Stafford et al. 1998;
VonSaunder and Barlow 1999), but sightings there are rare.
Reilly and Thayer (1990) speculate that blue whales found N387
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 animalsto the
population that feeds off California at the same time of year.
Rice (1974) hypothesized that blue whales from Bagja
Cdlifornia migrated far offshore to fed in the eastern
Aleutiansor Gulf of Alaskaand returned tofeedin California
waters; however, he has more recently concluded that the
Cdlifornia population is separate from the Gulf of Alaska
population (Rice 1992). Recently, blue whale feeding i3> wi2e  wiz2e  wi23  Wi20  Wii7
aggregations have not been found in Alaska despite several  Figyre 1. Blue whale sighting locations based on
surveys (Leatherwood et al. 1982; Stewart et al. 1987, Forney  geriat—and summer/autumn shipboard surveys off
and Brownell 1996). One other stock of North Pecific blue - cgifornia, Oregon, and Washington, 1991-962001(see
whales (in Hawaiian waters) is recognized in the Marine  Appendix 2—Figtires—+5; for data sources and
Mammal Protection Act (MMPA) Stock Assessment Reports.  jnformation on timing and location of surveys).
Dashed line represents the U.S. EEZ; bold line

POPULATION SIZE _ ~indicates the outer boundary of all surveys combined.
The size of the feeding stock of blue whales in

Cdliforniawas estimated recently by both line-transect and mark-recapture methods. Barlow (3997-2003) estimates
+927HEv=06-16) 1,736 (CV=0.23) blue whales off California, Oregon, and Washington based on ship line-transect
surveys in $991-96-1996 and 2002. Calambokidisane-Stetger{1994) et al. (2002) used photographic mark-recapture
and estimated popul ation sizes of 2,638{€%=06:33) 744 (CV=0.58) based on 2000-2001 photographs of |eft sides and
+£99HEV=042 1,251 (CV 0 51) based on rlght sdes Theaverage of the mark-recapture estimates{2,6+#-€v=06-38}
998 (CV=0.55) isirrs SH? H sect-estimate considerably lessthan the line-transect
estimate but is not S|gn|f|cantly dlfferent in astatlstlcal sense. Mark recapture estimates are often negatively biased by
individual heterogeneity in sighting probabilities (Hammond 1986); however, Calambokidis and Steiger (1994)
minimize such effects by selecting one sample that was taken randomly with respect to distance from the coast.
Similarly, theline-transect estimates may al so be negatively biased because some bluewhalesin thisstock are probably
along BajaCaliforniaand, therefore, out of the study area at the time of survey (Wade and Gerrodette 1993). The best
estimate of blue whale abundance is the average of the line-transect and mark-recapture estimates, weighted by the
inverse of their variances, or 4;946(€v=06:15)-1,480 (CV=0.32).

N34

N30+

Minimum Population Estimate
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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
4746 1,138.

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
Cdiforniaas afeeding area. The size of the apparent increase abundance seen by Barlow (1994) is too large to be
accounted for by populationgrowth alone. Also, Larkmanand Veit (1998) did not detect any increase along consi stently
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 the existence of incidental ship strikesand gillnet mortality makes
thisuncertain. Estimates made by Calambokidis et al. (2002) and Barlow (2003) declined in 2000/2001 compared to
previous years, but sample sizes were small and this apparent decline may not be real.

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 popul ation size (1,716
1,138) 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 34-2.3. Because this stock spends approximately half itstime outside
the U.S. EEZ, the PBR allocation for U.S. watersis half this total, or 1.2 whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
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 al. 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.

FisheriesInformation
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 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 ratesi n the dnft g| Il net
fishery dropped considerably (Barlow and Cameron 1999). Bee s '
of-the FakeRedudctionPran+n Mean annual takes for thisfishery (Table 1) are bamd onty on 1997 982001 data. Th|s
results in an average estimate of zero blue whales taken annually. Some gillnet mortality of large whales may go
unobserved because whales swim away with a portion 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 fisheriesfor swordfish and sharks exist along the entire Pacific coast of Baja California,
Mexico and may take animal sfrom the same popul ation. Quantitative dataareavailableonly 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
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 rateis
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similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal s per set; Julian and Beeson,
1998), but species-specificinformation is not available for the Mexican fisheries. Fhere-arecurrentty Previous efforts
wnderway to convert the Mexican swordfish driftnet fishery to alonglinefishery have resulted in amixed-fishery, with
20 vessels dternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegue 2002). {B—Heottspers—comin:).

Table 1. Summary of availableinformation on theincidental mortality and injury of bluewhales (Eastern North Pacific
stock) for commercial fisheriesthat might takethis species (Julian 1997; Julian and Beeson 1998; Cameron and Forney
1999, 2000; Carretta 2001, 2002). Mean annual takes are based on $994-98-1997-2001 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 4994-98 | observer 12-23% 6;6:6,6:6 6:6:6,0:0
shark/swor dfish drift 1997 data 23.0% 0 0
gillnet fishery 1998 20.0% 0 0
1999 20.0% 0 0 (05
2000 22.9% 0 0
2001 20.4% 0 0
Total annual takes 0

Ship Strikes

Ship strikeswereimplicated in the deaths of bluewhalesin 1980, 1986, 1987, and 1993 (J. Cordaro, Southwest
Region, NMFS and J. Heyning, pers. comm.). During 1997-2001, there were an additional 4 injuriesand 2 mortalities
of unidentified large whales attributed to ship strikes. Additiona 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. Severa blue whales
have been photographed in California with large gashes in their dorsal surface that appear to be from ship strikes (J.
Calambokidis, pers. comm.). The average number of blue whale mortalitiesin California attributed to ship strikeswas
0.0 per year for $994-981997-2001.

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 " Eatiferna
eastern” stock, but thisstock wasamost certainly depleted by whaling. Bluewha esareformally listed as" endangered”
under the Endangered SpeciesAct (ESA), and consequently the Eastern North Pacific stock isautomatically considered
asa"depleted" and "strategic" stock under the MMPA. The annual incidental mortality from ship strikesis apparently
less than the calculated PBR for thisstock. To date, no bluewhale mortality has been associated with Californiagillnet
fisheries; therefore, total fishery mortality isapproaching zero mortality and seriousinjury rate. The population appears
to be growing. Theincreasing levels of anthropogenic noise in 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)
recognized two stocks of finwhalesinthe North Pacific: the
East China Sea and the rest of the North Pacific (Donovan
1991). Mizroch et al. (1984) citesevidencefor additional fin N46+ \\
whale subpopulations in the North Pacific. From whaling | s
records, fin whales that were marked in winter 1962-70 off _ /
southern Californiawere later taken in commercial whaling let
operationsbetween central Californiaand the Gulf of Alaska .« °
in summer (Mizroch et al. 1984). More recent observations N42 d
show aggregations of fin whales year-round in
southern/central California (Dohl et a. 1983; Barlow 1997,
Forney et al. 1995), year-round in the Gulf of Cdifornia
(Tershy etal. 1993), in summer in Oregon (Green et al. 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
Cdlifornia, Oregon and Washington, with aconcentration of
vocal activity between September and February (Mooreet al.
1998). Finwhales appear very scarce in the eastern tropical
Pacific in summer (Wade and Gerrodette 1993) and winter
(Lee 1993).

Thereis still insufficient information to accurately
determine population structure, but from a conservation
perspective it may be risky to assume panmixiain the entire
North Pacific. IntheNorth Atlantic, finwhaleswerelocally

WASHINGTON

* .| OREGON

CALIFORNIA
N38+

N34+

N30+

— T T T T T T T T T T T T
W132 W129 W126 w123 W120 W117

depleted in some feeding areas by commercia whaling
(Mizroch et al. 1984), in part because subpopulations were
not recognized. This assessment will cover the stock of fin
whales which is found along the coasts of California,
Oregon, and Washington. Because fin whale abundance
appears lower in winter/spring in California (Dohl et al.
1983; Forney et al. 1995) and in Oregon (Green et al. 1992),

Figurel. Finwhale sighting locations based on aerial
and shipboard surveys off California, Oregon, and
Washington, 1991-962001 (see Appendix 2;-FHgurest-
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.

it is likely that the distribution of this stock extends

ef—t-he—U—S—weﬁ—eeaﬁ—peﬁul-etreﬁ—Genetlc studles of the fin Whales have shown that the populatlon in the Gulf of
Cdliforniaisisolated from fin whalesin the rest of the eastern North Pacific and is an evolutionary unique population
(Bérubé et al. 2002). The Marine Mammal Protection Act (MMPA) stock assessment reports recognize three stocks
of finwhalesin the North Pacific: 1) the California/Oregon/Washington stock (this report), 2) the Hawaii stock, and
3) the Alaska stock.

POPULATION SIZE

The initial pre-whaling population of fin whales in the North Pacific was estimated to be 42,000-45,000
(Ohsumi and Wada 1974). 1n 1973, the North Pacific popul ation was estimated to have been reduced to 13,620-18,680
(Ohsumi and Wada 1974), of which 8,520-10,970 were estimated to belong to the eastern Pacific stock. A minimum
of 148 individually-identified fin whales are found in the Gulf of California (Tershy et al. 1990). Recently,85%
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3,279(CV=6-190.31) fin whales were estimated to be off California, Oregon and Washington based on ship surveysin
summer/autumn of $993-and 1996 (Barlow and Taylor 2001) and 2001 (Barlow 2003). This is probably a slight
underestimate becauseit almost certainly excludes somefin whaleswhich could not beidentified in thefield and which
were recorded as “ unidentified rorqual” or “unidentified large whale’.

Minimum Population Estimate

The minimum population estimate for fin whales is taken as the lower 20th percentile of the log-normal
distribution of abundance estimated from 1996 and 2001 summer/fall ship surveys (Barlow and Taylor 2001; Barlow
2003) or approximately 4;5812,541.

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 (
45812,541) times one half the default maximum net growth rate for cetaceans (Y2 of 4%) times a recovery factor of
61 0.3 (for an endangered species, with N > 1,500 and CVin < 0.50), resulting in a PBR of 3:215.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
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 drlft gl I I net flshery dropped
considerably (Barlow and Cameron 1999). v i : 3
ReduetionPrarn,—m Mean annual takes for thlsflshery (Table 1) are based eﬁl-y on 1997 992001 data_ Th|s r%ults in
an average estimate of £5 1.0 fin whales taken 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 finwhales)
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 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 mammals in 77 observed sets; Sosa-Nishizaki et al. 1993). This overall mortality rateis
similar tothat observedin Californiadriftnet fisheriesduring 1990-95 (0.14 marinemammal sper set; Julian and Beeson,
1998), but species-specific information is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
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wnderway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in amixed-fishery, with
20 vessels dternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with
unknown gear type (Berdegue 2002). {B—Heottspers—comin:).

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 (3utan-1997Jutan-and-Beesor1998-Cameron and Forney 1999,
2000; Carretta 2001, 2002).

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 $995-99 12-23% 8:6:0:6: 8:6:6:6:45 5t
gillnet fishery 1997 23.0% 0 0
1998 observer 20.0% 0 0
1999 data 20.0% 1 5(0.94) 1(0.94)
2000 22.9% 0 0
2001 20.4% 0 0
Average annual takes +5-1(0.94)

Ship Strikes

Ship strikes were implicated in the deaths of one fin whale i-199%-oret-1996;-and-ene in 1997 and 2001
(J. Heyning and J. Cordaro, Southwest Region, NMFS, pers. comm.). During 1997-2001, there were an additional 4
injuries and 2 mortalities of unidentified large whales attributed to ship strikes. Additiona mortality from ship strikes
probably goes unreported because the whales do not strand or, if they do, they do not always have obvious signs of
trauma. The average observed annual mortality due to ship strikes is 0.4 fin whales per year for the period $995-
991997-2001.

STATUSOF STOCK

Finwhalesin the entire North Pacific were estimated to be at |ess than 38% (16,625 out of 43,500) of historic
carrying capacity (Mizroch et al. 1984). Theinitial abundance 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 dueto fisheries (1.0:5/yr) and ship
strikes (0.4/yr) appears to be less than the calculated PBR (3:215). Total fishery mortality is grester less than 10% of
PBR and, therefore, may fet 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
beahabitat concern for whales, particularly for baleen whal esthat may communi cate using low-frequency sound (Croll
et al. 2002).
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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 whales) were made in Californiawaters during
extensive ship and aeria 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 Oregon and 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 0t
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 islikely 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 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 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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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
Thelnternational Whaling Commission (IWC) only WASHINGTON
considers one stock of sei whales in the North Pacific
(Donovan 1991), but some evidence exists for multiple N467 |
populations (Masaki 1977; Mizroch et a. 1984; Horwood [
1987). Sei whalesare distributed far out to seain temperate 1 ! OREGON
regions of the world and do not appear to be associated with |
coastal features. Whaling effort for this species was N4 \
distributed continuously acrossthe North Pacific between 45-
55°N (Masaki 1977). Two sei whales that were tagged off
Cdlifornia were later killed off Washington and British
Columbia (Rice 1974) and the movement of tagged animals
has been noted in many other regions of the North Pacific. g
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 Californiacoastal whalersin the 1950s-1960s (Rice
1974). They are extremely rare south of California (Wade N34
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.

CALIFORNIA

N30+

POPULATION SIZE I e T T S S e !
Ohsumi and Wada (1974) estimatethe pre-whaling ~ W132 ~ W129  Wi126  Wwi23 ~ Wwi20  Wil7
abundance of sei whales to be 58,000-62,000 in the North Figure 1. Sei whale sighting locations based on aerial
Pacific. Later, Tillman (1977) used a variety of different and shipboard surveys off California, Oregon, and
methods to estimate the abundance of sei whalesintheNorth  Washington, 1991-962001 (see Appendix 2-Figtirest-
Pacific and revised this pre-whaling estimate to 42,000. His S for data sources and information on timing and
estimatesfor theyear 1974 ranged from 7,260 to 12,620. All location of surveys). Dashed line represents the U.S.
methods depend on using the history of catchesand trendsin  EEZ; bold line indicates the outer boundary of all
CPUE or sighting rates; there have been no direct estimates  SUrveys combined.
of sei whale abundance in the entire (or eastern) North
Pacific based on sighting surveys. Only ere two confirmed sightings of sei whalesand 5 possible sightings (identified
as sei or Bryde's whales) were made in California, Oregon, and Washington waters during extensive ship and aerial
surveysin 1991, 1992, 1993, and 1996, and 2001 (Hill and Barlow 1992; Carretta and Forney 1993; Mangels and
Gerrodette 1994; VonSaunder and Barlow 1999; Barlow 2003) Green et aI (1992) d|d not report any sghtlngs of Sei
whalesin aeria surveys of Oregon and Washington. € ;
eoastof-the J-S—ort-the-eastern-NorthPacifie: The abundance &stl mate for Callfornla, Oreqon and Washl ngton
waters out to 300 nmi, based on 1996 and 2001 shipboard surveys, is 56 (CV = 0.61) whales (Barlow 2003).

Minimum Population Estimate
The M minimum population estimates for sei whales is taken as the lower 20" percentile of the log-normal
distribution of abundance estimated from 1996 and 2001 shipboard line-transect survey, or approximately 35. doot
et o ; o

Current Population Trend
There are no data on trends in sei whale abundance in the eastern North Pacific waters. Although the
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populationinthe 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).

POTENTIAL BI OLOGI CAL REM OVAL

PBR—leo‘els—eaﬁﬂet—be-ealeul-ated- The potentlal b|oloqwal removal (PBR) Ievel for thls stock is calculated as the
minimum population size (35) times one half the default maximum net growth rate for cetaceans (¥ of 4%) times a
recovery factor of 0.1 (for an endangered species), resulting in a PBR of 0.1

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
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 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 ratesi n the dnft gill net
fishery dropped considerably (Barlow and Cameron 1999). : '
of-the FakeReductionPran+m Mean annual takesfor this fishery (Table 1) are based onty on 1997 982001 data Th|s
resultsin an average estimate of zero sei whalestaken annually. However, some gillnet mortality of large whal es 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 take this species (Iutan-1997Juttan-anc-Beeson-1998:-Cameron and Forney
1999, 2000; Carretta 2001, 2002). 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 (05
shark/swor dfish drift 1997-2001 data 20-23%
gillnet fishery
Total annual takes 0

Ship Strikes

Ship strikesmay occasionally kill sei whales asthey have been shown to kill their larger relatives: blueand fin
whales. No ship strikes have been reported for this speciesin thisarea. During 1997-2001, there were 4 injuries and
2 mortalities of unidentified large whales attributed to ship strikes.

STATUSOF STOCK
Previoudy, sei whaleswere estimated to have been reduced to 20% (8,600 out of 42,000) of their pre-whaling
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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 (Croll et al. 2002).
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MINKE WHALE (Balaenoptera acutorostrata):
California/Oregon/Washington Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The International Whaling Commission (IWC)
recoghizes 3 stocksof minkewhalesinthe North Pacific: one WASHINGTON
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 exploitationin the eastern Pacific and does 1 / g ©/RECEN
not imply that only one population exists in that area l .
(Donovan 1991). Inthe"remainder” area, minkewhalesare N42-
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 al. N38-
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 al.
1990). Minkewhalesoccur year-roundin California(Dohl et
al. 1983; Forney et al. 1995; Barlow 1997) andinthe Gulf of N34
Cdlifornia(Tershy et al. 1990). Minke whales are present at
least in summer/fall along 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) witte are considered asaseparate g re 1. Minke whale sighting locations based on
stock. Minke whales in Alaskan waters are considered in a aerial and shipboard surveys off California, Oregon

separate stock assessment report. and Washington, 1991-96 2001 (see Appendix 2;
Fgures =5 for data sources and information on timing
POPULATION SIZE and location of surveys). Dashed line represents the

_ No estimates have been made for the number of ) g £g7: bold lineindicatesthe outer boundary of all
minke whales in the entire North Pacific. The number of surveys combined.

minke whales is estimated as 631{€Ev=645) 1,015 (CV =
0.73) based on ship surveys in $99%-1993-and 1996 and
2001 off CaI |forn|aaﬁd-rn—1996-ef-f Oregon and Washl ngton (Barlow199-7 2003) Femey—et—al—&Q%)—e&rmateﬁ-tet-a}

CALIFORNIA

N30+

— T T T T T T T T T T T T
w132 w129 W126 w123 W120 w117

d - Two mi nke whales were seen dun ng 1996 aenal surveys |n
Washl ngton and Brrtrsh Columb|a|nland Wamers (CaI ambokrdlset al. 1997), but no abundance estimates are available
for thisarea.

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 1996 and 2001 summer/fall shrp surveys in Calrfornra, Oregon and
Washi ngton waters (Barlow 2003) or apprOX|maIe|y 448585 i
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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

The potential biological removal (PBR) level for this stock is calculated as the minimum population size
(4406585) times one half the default maximum net growth rate for cetaceans (V2 of 4%) times a recovery factor of 0.5
(for astock of unknown status), resulting in a PBR of 445.8.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
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 take this species (Pierce et a. 1996; duttan-1997dutian-andBeeson-1998: Cameron
and Forney 1999, 2000; Carretta 2001, 2002). Mean annual takes are based on $994-98 1997-2001 data unless noted
otherwise.

Percent Observer Observed Estimated Ann’l\JA aleern aKes
Fishery Name Year(s) Data Type Coverage Mortdlity Mortdity (CV in (CV in parentheses)
parentheses)

CA/OR thresher 1994 +#5% E 6(6:9%)
shark/swor dfish drift 1995 15:6% 3] <]
gillnet fishery 1996 124% kS 12096y (05

1997 23.0% 0 0

1998 20.0% 0 0

1999 observer 20.0% 0 0

2000 data 22.9% 0 0

2001 20.4% 0 0
WA Puget Sound Region
salmon drift gillnet fishery 1994 ebserver F%0% 0 0 oen/a
(areas7 and 7A) 1997-2001 deta

self-reports

CA angel shark/halibut
and other specieslarge 199194 16-18% 8,6:6,6 6:6:6;0 n/a
mesh (>3.5") set gillnet 1997 extrapolated 0%
fishery 1998 estimates 0% 0/0

1999 observer 4.0%"

2000 data 1.8%"

2001 0%
Total annual takes 0.0

HIn 1999/2000 aoprommately 25% of the Monterey Bay port| on of thlsflshery was observed accounti ng for Ie&thm 5% of dl fIShI ng effort -eﬁl-y

Fishery Information
Minke whales may occasionally be caught in coastal set gillnets off California, in salmon drift gillnet in Puget
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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 ratesi n the dnft g| Il net
fishery dropped considerably (Barlow and Cameron 1999). Bee : '
of-the FakeReductionPran+m Mean annual takesfor this fishery (Table 1) are based onty on 1997 982001 data. Th|s
results in an average estimate of zero minke whales taken annually. In 1999, awhale skin sasmple was retrieved from
alargeholethat had been punched through adrift gillnet (trip DN-SD-0941). Thesamplewas|ater identified asaminke
whale using genetic sequencing methods. Total fishery mortality for minke whal es was 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 minke whales or
40 per year.

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 mammals in 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-specificinformation is not available for the Mexican fisheries. Fherearectrrentty Previous efforts
wneerway to convert the Mexican swordfish driftnet fishery to alongline fishery have resulted in a mixed-fishery, with
20 vessels alternately using longlines or driftnets, 23 using driftnets only, 22 using longlines only, and seven with

unknown gear type (Berdegué 2002). (B—Holtspers—eomir:).

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 $994-981997-2001. 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 Bgja Caifornia to Washington.
Minkewhalesarenot listed as"endangered” under the Endangered Species Act and arenot considered " depl eted” under
the MMPA. The greatest uncertainty in their status is whether entanglement in commercia 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 this stock (445.8), so they are not considered a "strategic" stock under the MMPA. Fishery mortality isless
than 10% of the PBR; therefore, total fishery mortality is approaching zero mortality and seriousinjury rate. Thereis
no information on trends in the abundance of this stock. The increasing levels of anthropogenic noise in the world's
oceans has been suggested to be a habitat concern for whales, particularly for baleen whales that may communicate
using low-frequency sound.
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Revised 12/15/2000

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°
(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 ‘Ho:“m

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

management stock including only animals found Wll 60° 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, atotal of twelve aerial surveys were conducted within about 25 nmi of the main Hawaiian
Islands in 1993, 1995 and 1998. An abundance estimate of 123 (CV=0.63) rough-toothed dolphins was recently
calculated from the combined survey data (Maobley et a. 2000). This abundance underestimates the total number of
rough-toothed dol phinswithinthe U.S. EEZ off Hawaii, because areasaround the Northwest Hawaiian I 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 (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 0.8 rough-
toothed dolphins per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
No estimate of annual human-caused mortality and seriousinjury is available, as no mortality of this species
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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 linesfrom lobster traps and longlines can be expected to
occasionaly entangle whales (Perrin et a. 1994).

Interactionswith cetaceanshavebeen reported 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 all 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). 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 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 MM PA given the absence of reported fisheriesrelated mortality. However,
thereisno 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. Evauation 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, Vol.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: JE. Reynolds 11, 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.

Perrin, W.F., G. P. Donovan and J. Barlow. 1994. Gillnets and Cetaceans. Rep. Int. Whal. Commn., Special I1ssue 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,

207



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.

208



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 N2
reported sightings of this species by Shallenberger
(1981), only one was verified. There are four
stranding records from the main islands (Nitta
1991). Balcomb (1987) referred to asighting of a
large herd off the Kona Coast in February 1985. N20°.

For the Marine Mammal Protection Act (MMPA) NORTH

stock assessment reports, Risso's dolphins within PACIFIC OCEAN

the Pacific U.S. Exclusive Economic Zone are

divided into two discrete, non-contiguous areas: 1) 11-40:“20

Hawaiian waters (this report), and 2) waters off N1s° NAUTICAL MILES

Cdlifornia, Oregon and Washington. Wll 60° W1I58° W1I56° Wi5¢°

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 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.

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
entangle whales (Perrin et al. 1994).
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Interactions with cetaceans have been

reported for all Hawaiian pelagic fisheries (Nitta z |
and Henderson 1993), and some of these g
interactions involved Risso’s dolphinsin waters _ uw oM
outside the U.S. EEZ. Four Risso’'s dolphins 8
were observed hooked in the Hawaiian longline TS w
. : z - GG GG
fishery between 1994 and 1998, with . N_
approximately 4.4% of all effort (measured as ¢ '“‘*p\c_ sL
the number of hooks fished) observed. This 2 T~ ‘-\_~\
interaction rate extrapolates to a total 5-year \~-~_\ ' . ‘\
estimate of 90 (95% Cl = 27-213) Riss0's z | S PC vy
dolphins, or an average of 18 per year (Kleiber A TT T.truncatus ~—s ,’

B s . GG G. griseus ~ -
1999). Three of the observed Risso’s dolphins z SL S longirostris. S—-
were reported to have been hooked in the mouth = cM gi macrorhynchus uc
or to have ingested the hook, and they were | [ow whate, unident.
released with hook and line dtill attached. 2L

80W 170w 160W 150 W 140 W

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 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 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 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 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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Revised $2/45¢2666-01/31/2003

BOTTLENOSE DOLPHIN (Tursiopstruncatus): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenose dol phinsare widely distributed
throughout the world in tropical and warm-
temperate waters. The speciesis primarily coastal o
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 a. 1990), and 0
similar onshore-offshore forms may exist in | N20'-

. NORTH
Hawalian waters. PACIFIC OCEAN
Although only three strandings have been
reported (Nitta 1991), bottlenose dolphins are e
common throughout the Hawaiian Islands, from the 0 4 % m
isand of Hawaii to Kure Atoll (Shallenberger | N18° il " |
1981). Recent sighting locations for systematic W160° Wis8° wi156° w154’

aerial surveys within about 25nmi of the main
Hawaiian Islands in 1993-98 (Mabley et al. 2000) Figure 1. Bottlenose dolphin sighting |ocations during 1993-98
are shown in Figure 1. In the Northwestern aerial surveyswithin about 25 nmi of the main Hawaiian Islands
Hawaiian Islands, they are found primerily in (see Appendix 2 for details on timing and location of survey
relatively shallow inshore waters (Rice 1960). In  effort). Outer line indicates approximate boundary of survey
the main Hawaiian Idlands, they are found in both  area.
shallow inshore waters and deep channels between
islands.

In their analysis of sightings of bottlenose dolphins in the eastern tropical Pacific (ETP), Scott and Chivers
(1990) noted that there was a large hiatus between the westernmost sightings and the Hawaiian Islands. These data
suggest that the bottlenose dolphins in Hawaiian waters belong to a separate stock from those in the ETP. Recent
nearshore photo-identification studies off Oahu, Maui, Lanai, and Hawaii suggest limited movement of bottlenose
dolphins between islands and into offshore waters (Baird et a. 2002), but insufficient data are available to evaluate
whether separate stocks may exist around the different islands and in offshore waters. For the Marine Mammal
Protection Act (MM PA) stock assessment reports, bottlenose dol phinswithinthe Pacific U.S. Exclusive Economic Zone
aredivided into three stocks: 1) Hawaiian stock (thisreport), 2) California, Oregon and Washington offshore stock, and
3) California coastal stock.

POPULATION SIZE

Population estimates have been made in 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. Photographic mark-recapture studies off Maui and Lanai estimated 134 (95% C.|. 107-
180) bottlenose dol phinsinhabiting that area(Baird et al. 2002). As part of the Marine Mammal Research Program of
the Acoustic Thermometry of Ocean Climate (ATOC) study, a total of twelve aerial surveys were conducted within
about 25 nmi of the main Hawaiian Islands in 1993, 1995 and 1998. An abundance estimate of 743 (CV=0.56)
bottlenose dolphins was recently calculated from the combined survey data (Mobley et a. 2000). This abundance
underestimates the total number of bottlenose 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. A line-
transect vessel survey of the Hawaiian archipelago EEZ was completed in 2002 and is expected to provide a more
comprehensive estimate of abundance for Hawaiian bottlenose dolphins in the near future.

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 areas within about 25 nmi of the main Hawaiian Islands and
is therefore an underestimate.
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Current Population Trend
No data are available on current population trend.

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

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock is cal cul ated as the minimum popul ation size (479)
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 4.8
bottlenose dolphins per year.

HUMAN CAUSED MORTALITY AND SERIOUSINJURY
Fishery Infor mation

Information on fishery-related mortality of cetaceansin Hawaiian watersislimited, but the gear typesused in
Hawaiian fisheries are responsible for marine mammal mortality and seriousinjury in other fisheries throughout U.S.
waters. Gillnets 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). In Hawaii, some mortality of bottlenose
dolphins has been observed in inshore gillnets, but no estimate of annual human-caused mortality and seriousinjury is
available, because these fisheries are not observed or monitored. Regulations governing the use of nearshore gillnets
(lay nets) are currently under revlew by the State of Hawan

Interactions with cetaceans have : ‘

been reported for al Hawaiian pelagic | nas- 1997 - 2001 L
fisheries, and meny some of these .
interactions involved bottlenose dolphins | -1
(Nittaand Henderson 1993). Between 1997
and 2001, one ©ne bottlenose dolphinwas | -
observed hooked in the Hawaiian longline
fishery between—1994-and-1998-Hrwaters
ottside—the—5-S—EEZ (Figure 2), with
approximately 44 4-23% of all effort
{measured-as-the number-of hooksfished)
observed eachyear. Thisextrapolatesto an
average interaction rate of 2.3 (95% CI =
1-11) bottlenose dolphins per year for the
entire fishery (NMFS unpublished data,
Kleiber 1999); however, not all interactions
with longlines lead to the death or serious Figure 5 Locations of observed bottlenose dolphin interactions (1) and
injury of cetaceans. Cetaceans may ingesta possible bottlenose dolphin interactions (**) in the Hawaiian longline
hook, become hooked inthe mouth or other  fishery, 1997-20032. The solid line surrounding the Hawaiian Islands
body part, or become entangled in fishing representsthe U. S. Exclusive Economic Zone (EEZ).

line, causing varying levels of injury.

Following the guidelines of a1997 Serious | njury Workshop (Anglissand DeMaster 1998), small cetaceansthat ingest
a hook, are hooked in the mouth or head, are swimming abnormally, or are entangled and released trailing gear are
consi dered Sexi ously |nj ured (defl ned under theMMPA asli kely to result inmortality). Hs-rnter‘aeﬁeﬁ-rateext-rapel-et&
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i999)— The s ngl e observed bottl enose doI phin was reported to have mgested the hook and is, therefore consr dered to

have been serlously injured.




5 the—The estimate of seriousinjury or mortality for bottl enose
dol phl nsin the entire flshery duri ng theflve most recent years for which dataare available (1997-2001) is 12 (95% CI
= 1-55), or an average of 2.3 dolphins per year (NMFS, unpublished data, Kleiber 1999). Within the U.S. EEZ, the
annual rate of seriousinjury or mortality for bottlenose dol phinsin the Hawaiian longline fishery during 1997-2001 is
zero. Two additional unidentified cetaceans that may have been bottlenose dol phins were taken outside the U.S. EEZ
and were not considered to have been serioudly injured. Their inclusion would not increase the annual rate of serious
injury or mortality for bottlenose dolphins within U.S. EEZ waters.

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 phinsarerarely reported entangled or raiding set gill netsinHawaii," considering
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 amendments to the M M PA givertheabsenceof reported because the estimated rate of fisheriesrelated
mortality or seriousinjury withinthe U.S. EEZ iszero. However, thereis no systematic monitoring of gillnet fisheries
that may take this species, and the potential effects of interactions with the Hawaiian longline fishery in international
watersor the bottomfish fishery in the NWHI are not known. Insufficient information isavail ableto determinewhether
thetotal fishery mortality and seriousinjury for bottlenose dol phinsisinsignificant and approaching zero mortality and
seriousinjury 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 speciesin theNorth Pacific hasbeen learned N22°]
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, particularly in channels| N20°

. . NORTH

between islands, over offshore banks (e.g. Penguin

Banks), and off the lee shores of the islands (see PACIFIC OCEAN

Shallenberger 1981). Recent sighting locations from

aerial surveys around the main Hawaiian Islands 0-40:“20

(Mobley et al. 49992000) areshownin Figure 1. Nitta| N18° NAUTICAL MILES

(1991) only documented three strandings of this W1I60° W1I58" W1I56° wW154°

species in Hawaii. Morphological differences and

distribution patterns have been used to establish that £jgyre 1. Pantropical spotted dolphin sighting locations during
the spotted dolphins around Hawaii belong to astock 1993.98 agrial surveys within about 25 nmi of the main
that is distinct from those in the ETP (Perrin 1975; y4uaiian Islands (see Appendix 2 for details on timing and

Dizonetal. 1994; Perrinet al. 1994b). Their possible |oeation of survey effort). Outer line indicates approximate
affinities with other stocks elsewhere in the Pacific boundary of survey area.

have not been investigated. For the Marine Mammal

Protection Act (MMPA) stock assessment reports, there is a single Pacific management stock including only animals
found within the U.S. Exclusive Economic Zone of the Hawaiian Ilands. Spotted dolphinsinvolved 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 phinswasrecently
calculated from the combined survey data (Mobley et a. 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. A line-transect vessel survey of the
Hawaiian archipelago EEZ was completed in 2002 and is expected to provide a more comprehensive estimate of
abundance for Hawaiian pantropical spotted dolphinsin the near future.

Minimum Population Estimate

The log-normal 20th percentile of the combined 1993-98 abundance estimate is 2,040 pantropical spotted
dolphins. Aswiththe best abundance estimate above, thisincludesonly 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.

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 (Y2 of 4%) times a recovery factor of 0.50 (for a
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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
Information on fishery-related mortality of cetaceansin Hawaiian watersislimited, but the gear typesusedin
Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other fisheries throughout U.S.
waters. Gillnets 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). In Hawaii, no mortality of pantropical
spotted dol phins has been observed in inshore gillnets, but these fisheries are not observed or monitored. Regulations
governl ng the use of nearshore glIInets (Iay nets) are currently under review by the State of Hawau Ne-eeﬂfnete-ef-

Interactions W|th cetaceans have
been reported for al Hawaiian pelagic

fisheries (Nitta and Henderson 1993); bt 1997 - 2001

no-thteractions-with—pantropieat—spotted | nzse-| L
dotphinshavebeentdeetmernted. Between
1997 and 2001, one pantropical spotted | o
dolphin was observed killed in the
Hawaiianlonglinefishery (Figure 2), with | ;25|
approximately 4-23% of all effort
observed each year. This extrapolatesto | .
an average interaction rate of 2.3 (95% Cl
= 1-11) pantropical spotted dolphins per
year in the entire fishery (NMFS,
unpublished data, Kleiber 1999). Although
this animal waskilled, not all interactions
result in the death or serious injury of | . |
cetaceans. Cetaceans may ingest a hook,

become hooked in the mouth or other
body part, or become entangled infishing Figure 2. Locations of observed pantropical spotted dolphin interactions
line, causing varying levels of injury. (1) and possible interactions with this species (**) in the Hawaiian
Following the quidelines of a 1997 longline fishery, 1997-2001. The solid line surrounding the Hawaiian
Serious Injury Workshop (Angliss and Islands representsthe U. S. Exclusive Economic Zone (EEZ).

DeMaster 1998), small cetaceans that

ingest a hook, are hooked in the mouth or head, are swimming abnormally, or are entangled and released trailing gear
arecons idered senously inj ured (defined under theM MPA asllkely to result in mortallty) Reperts—feret—h&edeﬁteeetes

MN15°— -

N10°— -

T T T T T T T T T T
W85 W180°  WI1750  WITOe W65 WI160m  WI1550  W150°  W148°  Wi40°  W135°

heeks—f-rdaedﬁ-ebsaﬁfed-ﬂ(—terbeﬁle%)—The stlmate of seriousinj ury or mortal ity for pantroplcal spotted doI phl nsin
the entire fishery during the five most recent years for which data are available (1997-2001) is 12 (95% CI = 1-55), or

an average of 2.3 dolphins per year (NMFS, unpublished data, Kleiber 1999). Within the U.S. EEZ, the annual rate of
serious injury or mortality for pantropical spotted dolphinsin the Hawaiian longline fishery during 1997-2001 is zero.
One additional unidentified cetacean that may have been apantropical spotted dol phinswas hooked and injured outside
the U.S. EEZ. Theinclusion of thistakewould not increasethe annual rate of seriousinjury or mortality for pantropical
spotted dolphins within U.S. EEZ waters.

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
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in serious injury or mortality of dolphins, nor whether pantropical spotted dolphins are 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 SpecresAct (1973) nor as*“ depl eted” under the

a—strateqre—stee&eundeeﬂae—M—hHaA— AIthouqh mformatr onon pantroprcal spotted dol phl nsin Hawauan watersis
limited, this stock would not be considered strategic under the 1994 amendments to the MM PA because the estimated
rate of fisheries related mortality or serious injury within the U.S. EEZ is zero. However, there is no systematic
monitoring of gillnet fisheries that may take this species, and the potential effects of interactions with the Hawaiian
longline fishery in international waters are not known. | nsufficient information is available to determine whether the
total fishery mortality and seriousinjury for pantropical spotted dol phinsisinsignificant and approaching zero mortality
and serious injury rate.
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SPINNER DOLPHIN (Stenella longirostris): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Spinner dolphins are found throughout the
worldintropical and warm-temperate waters (Perrin
and Gilpatrick 1994). They are common and
abundant throughout the entireHawaiian archipel ago 0
(Shallenberger 1981; Norris and Dohl 1980; Norris N22 -
et a. 1994). Recent sighting locations around the
main Hawaiian Islands (Mobley et al. 2000) are
showninFigure 1. Thereissomesuggestion froman
intensive study of spinner dolphins off the Kona
Coast of Hawaii that the waters surrounding this N20".
isand may have alarge, relatively stable "resident"
population (Norris et al. 1994). Currently, it is not
known whether spinner dolphins regularly move
between idands or island groups, or whether Ho:“w
separate populations may exist. Nig° NAUTICAL MILES
Hawaiian spinner dol phinsbel ong to astock L L LN 0
that is separate from those involved in the tuna W160 W18 W156 W14
purse-seine fishery in the eastern tropical Pecific Figure 1. Spinner dolphin sighting locations during 1993-98
(Perrin1975; Dizonetal. 1994). TheHawalianform aerial surveys within about 25 nmi of the main Hawaiian Islands
is referable to the subspecies S longirostris (see Appendix 2 for details on timing and location of survey

longirostris, which occurs pantropically (Perrin effort). Outer lineindicates approximate boundary of survey area.
1990). For the Marine Mammal Protection Act

(MMPA) stock assessment reports, thereisasingle 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.

PACIFIC OCEAN

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
the U.S. EEZ off Hawaii, because areas around the Northwest Hawaiian | slands (NWHI) and beyond 25 nautical miles
fromthemainislandswere not surveyed. A line-transect vessel survey of the Hawaiian archipelago EEZ was compl eted
in 2002 and is expected to provide a more comprehensive estimate of abundance for Hawaiian spinner dolphinsin the
near future.

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 Ilands and
istherefore an underestimate.

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
No information on current or maximum net productivity rate is currently available for the Hawaiian stock.
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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 SERIOUSINJURY
Fishery Information

Information on fishery-related mortality of cetaceansin Hawaiian watersislimited, but the gear typesusedin
Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other fisheries throughout U.S.
waters. Gillnets 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). In Hawaii, some entanglements of
spinner dolphins have been observed (Nittaand Henderson 1993; NMFS, unpublished data), but no estimate of annual
human-caused mortality and serious injury is available, because the nearshore gillnet fisheries are not observed or
monitored. Regulations governing the use of nearshore gillnets (lay nets) are currently under review by the State of
Hawaii.

1997 - 2001

N34 r

N20°—

N25°

N20°

157 r

) N10e-| =
Interactions with cetaceans have

been reported for all Hawaiian pelagic | | |
fisheries—and-there-are-records-ef-spHiner t . t t t r . r . \
W185°  WM800 W75 WA1T0®  WIB50  Wi1B0°  W1550  W150°  W145°  wW140e W35
detphins—taken—n—inshore—monofttament
i t H Figure 2. Locations of observed spinner dolphin interactions (1) and

waters (Nitta and Henderson 1993). possible interactions with this species (**) in the Hawaiian longline
Between 1997 and 2001, two spinner fishery, 1997-2001. The solid line surrounding the Hawaiian Islands
dolphins were observed hooked in the representsthe U. S. Exclusive Economic Zone (EEZ).

Hawaiian longline fishery (Figure 2), with

approximately 4-23% of all effort observed each year. This extrapol ates to an average interaction rate of 4.6 (95% Cl
= 1-15) spinner dolphins per year for the entire fishery (NMFS unpublished data, Kleiber 1999); however, not all
interactions with longlines lead to the death or serious injury of cetaceans. Cetaceans may ingest a hook, become
hooked in the mouth or other body part, or becomeentangled in fishing line, causing varying levelsof injury. Following
the guidelines of a1997 Serious I njury Workshop (Anglissand DeMaster 1998),small cetaceansthat ingest ahook, are
hooked in the mouth or head, are swimming abnormally, or are entangled and rel eased trailing gear are considered

serlously |njured (deflned under the MMPA as Ilkely to result in mortallty) Based—oﬁ—t-he—t-we—sprmerhdel-phrﬁ

6 1 One of the spinner dol phins,
taken outsr de of the U S EEZ was report have been hooked in the fluke and was released alive;,—FoHowingthe
) Mest this animal would not be considered




seriously injured. Interaction detailsarenot availablefor the second spinner doI phininteraction, Wh| ch occurred within
the U. S. EEZ, and the severlty of injury cannot be determln ' y-ats

Depending on the nature of this injury, the estl mate of serious injury or mortallty for spinner dolphinsin the entlre
fishery during the five most recent years for which data are available (1997-2001) is either zero or 12 (95% CI = 1-55),
or an average of 0-2.3 dolphins per year (NMFS, unpublished data, Kleiber 1999). The samerates apply if only takes
within the U.S. EEZ are considered. One additiona unidentified cetacean that may have been a spinner dolphin was
hooked and injured outsidethe U.S. EEZ. Theinclusion of thistakewould not increasethe annual rate of seriousinjury
or mortality for spinner dolphins within U.S. EEZ waters.

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. It isnot 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
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.
The Hawaiian stock is not considered a strategic stock under the 1994 amendments to the MM PA, beeatsethere-are
no-estimates-of-mortatity-withinthe-U-SEEZ because the estimated rate of serious injury within the U.S. EEZ (0-2.3
spinner dolphins per year), islessthan the PBR (24) . However, there is no systematic monitoring of gillnet fisheries
that may take this species, and the potential effect of interactions with the Hawaiian longline fishery in international
watersis not known. Insufficient information is available to determine whether the total fishery mortality and serious
injury 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-temperate watersthroughout 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 e

from the early 1960s through the late 1970s, during N18" ! Nill’mmsomms 124)

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 MM PA.

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.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is cal culated as the minimum population 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
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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 fisheriesthroughout U.S. waters. Gillnets are used in Hawaiian
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 a. 1994).

Interactionswith 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 all 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 MM PA.. 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, especialy off the Waianae coast of Oahu,

NORTH

the north Kohala coast of Hawaii, and the leeward PACIFIC OCEAN

coast of Lanai (Shallenberger 1981). Recent

sightinglocationsaround themainHawaiian | slands 11-40:“20

(Mobley et a. 2000) are shown in Figure 1. Little N18° NAUTICAL MILES

1 i 1 iNni 1 || ||

is known about this species elsawhere in its range, Wi60° Wis8° W156° Wi5¢°

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
Idlands. 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 whaleswithin the
U.S. EEZ off Hawaii, because areasaround the Northwest Hawaiian 1 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 Idlands 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.

POTENTIAL BIOLOGICAL REMOVAL
The potential biological removal (PBR) level for this stock is cal culated as the minimum popul ation size (81)
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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 0.8 melon-
headed whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

Melon-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).

Interactions 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 ashore by 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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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 numbers 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 aerial surveys within about 25 nmi of the main Hawaiian Islands (Mobley et
al. 2000; see Appendix 2 for detailed information on timing and location of effort), suggesting that they are uncommon
in these nearshore regions. Nitta (1991) documented five strandings from Maui and the island of Hawaii. For the
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 the Marine
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. I1tislikely 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).

I nteractionswith 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
whether these interactions result in serious injury or mortality of dolphins, nor whether pygmy killer whales are
involved.
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Other Removals
Three specimenswere live-captured by Sea L ife Park between 1963 and 1971 (Pryor et al. 1965; Pryor 1975;
Shallenberger 1981).

STATUSOF STOCK

The status of pygmy killer whales in Hawaiian waters relative to OSP is unknown, and there are insufficient
datato evaluate trendsin abundance. No habitat i ssues 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.
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 seriousinjury for pygmy killer whalesis
insignificant and approaching zero mortality and serious injury rate.
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FALSE KILLER WHALE (Pseudorca crassidens): Hawaiian Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

False killer whales are found worldwide
mainly in tropica and warm-temperate waters
(Stacey et a. 1994). In the North Pacific, this
speciesiswell known from southern Japan, Hawaii, N22°
and theeasterntropical Pacific. It occursaround all
the main Hawaiian |slands, but its presence around
the Northwestern Hawaiian | landshasnot yet been
established (Nitta and Henderson 1993). Recent
sighting locations around the main Hawalian N20°.

Islands (Mobley et al. 2000) are shown in Figure 1. NORTH

There are only 4 stranding records from Hawaiian PACIFIC OCEAN

waters (Nitta1991). Large numbers of falsekiller

whales have been taken in direct fisheries in g
0 & % 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). Recent genetic analyses of tissue samples
from Hawaiian falsekiller whalesindicatethat they
may be genetically distinct from animals found in
both the eastern and western North Pacific (S.
Chivers, NMFS unpublished data); however, the
offshore range of this Hawaiian population is
unknown. Efforts are currently underway to obtain additional samples of false killer whales for further studies of
population structure in the North Pacific Ocean. For the Marine Mammal Protection Act (MMPA) stock assessment
reports, thereis asingle Pacific management stock including only animals found within the 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 the main 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 madefrom Shl pboard surveys in Jaoan (M |yash|ta 1993) and
the eastern tropr ca Pacrfr c (Wade and Gerrodette 1993), b
tands but evidence suggeststhar[ falsekil Ier whales around Hawaii form
a dlstlnct populatlon (S Chrvers NM FS unpubllshed data). As part of the Marine Mammal Research Program of the
Acoustic Thermometry of Ocean Climate (ATOC) study, atotal of twelve aeria surveyswere conducted within about
25 nmi of the main Hawaiian Islandsin 1993, 1995 and 1998. An abundance estimate of 121 (CV=0.47) false killer
whales was 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 animals missed from the survey aircraft. A line-transect vessel survey of the Hawaiian

archipelago EEZ is ptanned-for-summerfattumn-2002-which-witt was completed in 2002 and is expected to provide

amore comprehensive estimate of abundance for thts-steek Hawaiian false killer whales in the near future.

Minimum Population Estimate

Thelog-normal 20th percentile of the combined 1993-98 abundance estimateis 83 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
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No data are available on current or maximum net productivity rate for this species in Hawaiian waters.

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is 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 Infor mation

Information on fishery-related mortality of cetaceansin Hawaiian watersislimited, but the gear typesused in
Hawaiian fisheries are responsible for marine mammal mortality and seriousinjury in other fisheries throughout U.S.
waters. Gillnets 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). In Hawaii, no mortality of false killer
whales has been observed in inshore gillnets, but these fisheries are not observed or monitored. Regulations governing
the use of nearshore gillnets (lay nets) are currently under review by the State of Hawaii

aWa

1997 - 2001

N34 r
N20°—
N25°

N20°

entangte-whates(Perrinet-a—1994)- . L
Interactions with cetaceans have
been reported for al Hawaiian pelagic
fisheries, and false killer whales have been
identified in fishermen's logs and NMFS
observer records as taking catches from
pelagic longlines (Nitta and Henderson
1993, NMFS unpublished data). They have Figure 2. Locations of observed false killer whale interactions (1) and
also been observed feeding on mahi mahi, possible interactions with this species (**) in the Hawaiian longline
Coryphaena hippurus, and yellowfin tuna, fishery, 1997-2001. The solid line surrounding the Hawaiian Islands
Thunnus albacares, and frequently steal representsthe U. S. Exclusive Economic Zone (EEZ).
large fish (up to 70 pounds) (Shallenberger
1981) from the trolling lines of both commercial and recreational fishermen (S. Kaiser, pers. comm.).
TheHawaiianlonglinefishery currently operatesunder new restrictionswhich prohibit swordfish stylefishing
methods in an effort to reduce seaturtle mortality (NMFS Western Pacific Pelagic Fisheries Biological Opinion 2001).
Changes in this fishery have not been in place long enough to assess their influence on the rate of false killer whale
interactions, but overall cetacean take rates are similar. Between 1997 and 2001, five falsekiller whaleswere observed
hooked in the Hawaiian longline fishery (Figure 2), with approximately 4-23% of all effort observed each year. This
extrapolates to an average interaction rate of 11.6 (95% Cl = 4-25) false killer whales per year for the entire fishery
(NMFS unpublished data, Kleiber 1999); however, not all interactionswith longlines|ead to the death or seriousinjury
of cetaceans. Cetaceans may ingest a hook, become hooked in the mouth or other body part, or become entangled in
fishing line, causing varying levels of injury. Following the guidelines of a 1997 Serious Injury Workshop (Angliss
and DeMaster 1998), small cetaceans that ingest a hook, are hooked in the mouth or head, are swimming abnormally,
or are entangled and rel eased trailing gear are considered seriously injured (defined under the MM PA aslikely to result
in mortality). Three of the false killer whales, two of which were taken inside of the U.S. EEZ, would thus be
considered seriously injured. The resulting estimate of serious injury or mortality for false killer whales in the entire
fishery during the five most recent yearsfor which dataare available (1997-2001) is 35 (95% Cl = 8-92), or an average
of 6.9 falsekiller whalesper year (NMFS, unpublished data, Kleiber 1999). Considering only animalstaken withinthe
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U.S. EEZ, thisrate dropsto 23 (95% CI = 3-74) animals during the 5-yr period, or 4.6 false killer whales per year. In
addition, five unidentified cetacean that may have been false killer whaleswere taken in thelongline fishery, including
one animal with injuries of unknown severity taken within the EEZ, one animal considered serioudly injured and taken
outside the U.S. EEZ, and three animals with injuries of unknown severity taken outside the U.S. EEZ. If the single
unidentified cetacean taken within EEZ waters was a false killer whale, this would yield a U.S. EEZ rate of serious
injury or mortality of 4.6-6.9 falsekiller whales per year, depending on whether thisanimal is considered to have been
seriously injured.

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 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
therate of seriousinjury to falsekiller whales withinthe U.S. EEZ in the Hawaiian longlinefishery (¥ 4.6-6.9 animals
per year) exceeds the PBR (0.8), this stock is considered a strategic stock under the 1994 amendments to the MMPA.
Thetotal fishery mortality and serious injury cannot be considered to be insignificant and approaching zero, because
it exceedsthe PBR. However, the available abundance estimate, on which PBR is based, applies only to a portion of
this species’ rangein Hawaiian waters, and additional studies of abundance, distribution, and fishery-related mortality
and injury of falsekiller whalesin Hawaiian waterswill be required to re-evaluate this species’ statusin the future. A
line-transect vessel survey of the Hawaiian archipelago EEZ was completed in 2002 and is expected to ptenned-for
sdmmerfadtumn2602whichwitt provide amore comprehensive estimate of abundance for this stock in the near future.
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Revised 12/15/2000

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 al. 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
(Perrin et a. 1994).

Interactionswith cetaceans have been reported for all Hawaiian pelagic fisheries (Nittaand Henderson 1993),
but killer whaleinteractions appear to berare. In 1990, a solitary killer whale was reported to have removed the catch
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fromalonglinein 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
in1990-1993, 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 dolphinswho 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 tropica and warm-temperate
waters. They arecommonly observed aroundthemain
Hawaiian Idands and are probably also present N22°.
around the Northwestern Hawaiian Islands
(Shalenberger 1981). Recent sighting locations
around the main Hawaiian Islands (Mobley et al.
2000) areshowninFigure 1. Several massstrandings
have been reported from the main islands (Tomich N20°-
1_986; Nitta 1991). Stock structure of shprt—f_l nned PACIFIC OCEAN
pilot whales has not been adequately studied in the
North Pacific, except in Japanese waters, where H

Japanese—waters—two stocks have been identified P& B m
based on pigmentation patterns and differencesinthe | N18° ““:““Lms ' '
shape of the heads of adult males (Kasuyaet al. 1988). W160° WI158° Wi156° W154°

The pilot whales in Hawaiian waters are similar

morphologically to the Japanese "southern form.”  Figure 1. Short-finned pilot whale sighting locations during
Recent genetic analyses of tissue samples from 1993-98 aerial surveys within about 25 nmi of the main
Hawaiian short-finned pilot whalesindicate that they Hawajian Isiands (see Appendix 2 for details on timing and

may begenetically distinct fromanimalsfoundinboth |ocation of survey effort). Outer line indicates approximate
the eastern and western NOI’th PaCIfIC (S Ch|VerS, boundary of wrvw area.

NM FS unpublished data); however, theoffshorerange

of this Hawaiian population is unknown. Efforts are currently underway to obtain additional samples of short-finned
pilot whales for further studies of population structure in the North Pacific Ocean. Preliminary photo-identification
work with pilot whalesin Hawaii indicated a high degree of site fidelity around the main island of Hawaii (Shane and
McSweeney 1990). For the Marine Mammal Protection Act (MMPA) stock assessment reports, short-finned pilot
whales within the Pacific U.S. Exclusive Economic Zone are divided into two discrete, non-contiguous areas. 1)
Hawaiian waters (this report), and 2) waters off California, Oregon and Washington.

POPULATION SIZE

Estimatesof short-finned pil ot whal e popul ations have been made of f Japan (Miyashita1993) andintheeastern
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 |slands (NWHI) and beyond 25 nautical milesfromthemainislandswerenot surveyed. A line-transect vessel
survey of the Hawaiian archipelago EEZ was completed in 2002 and is expected to provide a more comprehensive
estimate of abundance for Hawaiian short-finned pilot whalesin the near future.

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 |slands
and is therefore 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.

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum population 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

Information on fishery-related mortality of cetaceansin Hawaiian watersislimited, but the gear typesusedin
Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other fisheries throughout U.S.
waters. Gillnets 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). In Hawaii, no mortality of short-finned
pilot whales has been observed in inshore gillnets, but these fisheries are not observed or monitored. Regulations
governi ng the use of nearshore gillnets (lay nets) are currently under revrew by the State of HaNau

I nteract| onswrth cetaceans have been reported for all Hawaiian pel agic fisheries (Nittaand Henderson 1993);
. Between 1997 and 2001, four short-

finned pilot whaleﬁ were observed hooked in
the Hawaiian longlinefishery (Figure 2), with
approximately 4-23% of all effort observed
each year. This extrapolates to an average | ne=-
interaction rate of 9.3 (95% CI = 3-22) short-
finned pilot whales per year for the entire | no=
fishery (NMFS unpublished data, Kleiber
1999); however, not al interactions with | nz=
longlines lead to the death or seriousinjury of
cetaceans. Cetaceans may ingest a hook, | M
become hooked in the mouth or other body
part, or become entangled in fishing line, | "
causing varying levels of injury. Following o
the guidelines of a 1997 Serious Injury | "o r
Workshop (Angliss and DeMaster 1998), .
small cetaceansthat ingest ahook, are hooked | "7 ‘ ‘ : ‘ ‘ ‘ ‘ : ‘ T
|n the mOUth Or heaj, are S’V'mm'ng W185® W\180° WW1T50 W1T0®  WI1B5° W80 w1550 W50°  W145° w1400 W135°

abnormally, or are entangled and released
trailing gear are considered seriously injured
(defined under the MMPA as likely to result
in mortality). Two of the short-finned pilot
whales, both taken outsidetheU.S. EEZ, were
dead or considered seriously injured. The
resulting estimate of serious injury or mortality for short-finned pilot whales in the entire fishery during the five most
recent years for which data are available (1997-2001) is 23 (95% CI = 3-74), or an average of 4.6 short-finned pilot
whales per year (NMFS, unpublished data, Kleiber 1999). Considering only animals taken within the U.S. EEZ, this

Figure 2. Locations of observed short-finned pilot whale interactions
(1) and possible interactions with this species (**) in the Hawaiian
longline fishery, 1997-2001. The solid line surrounding the Hawaiian
Islands represents the U. S. Exclusive Economic Zone (EEZ).
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rate dropsto zero. |n addition, four unidentified cetaceans that may have been short-finned pilot whalesweretaken in
the longline fishery, including one animal taken within the U.S. EEZ with injuries of unknown severity, and three
animals taken outside the U.S. EEZ with undetermined, non-serious, and serious injuries, respectively. If the single
unidentified cetacean taken within EEZ waters was a short-finned pilot whale, this would yield a U.S. EEZ rate of
serious injury or mortality of 0-2.3 short-finned pilot whales per year, depending on whether thisanimal is considered
to have been serioudly injured.

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 short-finned pilot whales are involved.

Other Removals
Since 1963, at least 20 short-finned pilot whales have been live-captured from Hawaiian waters by SeaLife
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 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 short-finned pilot whales i in Hawaiian waters is limited, th|s stock WouId not be
considered strategic under the 1994 amendmentsto the MM PA ¢ > 3
withirrthe- d-S—EEZ, because the estimated rate of seriousinj ury within the U S. EEZ (0-2.3 short flnned pllot Whales
per year), islessthan the PBR (13) . However, there is no systematic monitoring of gillnet fisheries that may take this
species, and the potential effect of mortality in the Hawaiian longline fishery in international waters is not known.
Insufficient information isavailable to determine whether thetotal fishery mortality and seriousinjury for short-finned
pilot whales isinsignificant and approaching zero mortality and seriousinjury 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 locationsaround 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 mainislandswerenot surveyed.
Furthermore, this speciesis known to spend alarge proportion of time diving, causing additional downward biasin the
abundance estimate. A line-transect vessel survey of the Hawaiian archipelago EEZ was completed in 2002 and is
expected to provide a more comprehensive estimate of abundance for Blainville' s beaked whales in the near future.

Minimum Population Estimate

Thelog-normal 20th percentile of the combined 1993-98 abundance estimateis43 Blainville' sbeaked whal es.
Aswith the best abundance estimate above, thisincludes only areas within about 25 nmi of the main Hawaiian |slands
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

241



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 (%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 0.4
Blainville's beaked whales per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information

Information on fishery-related mortality of cetaceansin Hawaiian watersislimited, but the gear typesusedin
Hawaiian fisheries are responsible for marine mammal mortality and serious injury in other fisheries throughout U.S.
waters. Gillnets 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). In Hawaii, no mortality of Blainville's
beaked whales has been observed in inshore gillnets, but these fisheries are not observed or monitored. Regulations
governl ng the use of nearshore glIInets (Iay nets) are currently under review by the State of Hawall Ne-eet-nﬁate-ef-

1997 - 2001

N25° r

N20°

N25°—

NZ20°—

N15°— r

Interactions with dotphins | | |
cetaceans are reported for al pelagic | | |
f|mq|67&h&humﬁbmham W1g5°e W1‘80° VV1|75“ W1‘70° WW‘BS" W1‘60° Wt‘55° W1|50° W1‘45° Wt|40° W1‘35°
entangted—in—tenghnes—offtheHawattan
tstands(Nittaand Henderson 1993), but no  Figure 2. Location of a single observed interaction with a possible
takes of Blainville's beaked whales have beaked whale (**) in the Hawaiian longline fishery, 1997-2001. The
been documented —However—three solid line surrounding the Hawaiian Islands represents the U. S.
tntdentifiec—whates—ang-one—tntdentified  Exclusive Economic Zone (EEZ).

September 2001, no |dent|f|ed BlanV|IIe sbeaked whal eswereobserved takenin the Hawaiianlonglinefishery (Figure
2), with approximately 4-23% of all effort observed each year. However, there was one interaction with an unidentified
whale that may have been aBlainville' s beaked whale, outsidethe U.S. EEZ. Not al interactionsresult in the death or
serious injury of cetaceans. Cetaceans may ingest a hook, become hooked in the mouth or other body part, or become
entangled infishing line, causing varying levels of injury. Following the guidelines of a1997 Serious | njury Workshop
(Angliss and DeMaster 1998), small cetaceans that ingest a hook, are hooked in the mouth or head, are swimming
abnormally, or are entangled and released trailing gear are considered seriously injured (defined under the MMPA as
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likely to result in mortality). The unidentified cetacean was hooked in the fluke and released alive; therefore, it would
not be considered seriously injured. During the five most recent years for which data are available (1997-2001), the
estimated mortality or seriousinjury for Blainville's beaked whale in the entire fishery is zero.

Other Mortality

Inrecent years, there hasbeen increasing concernthat loud underwater sounds, such asactivesonar and seismic
operations, may be harmful to beaked whales (Maakoff 2002). The use of active sonar from military vessels has been
implicated in mass strandings of beaked whales in the Mediterranean Sea during 1996 (Frantzis 1998), the Bahamas
during 2000 (U.S. Dept. of Commerce and Secretary of the Navy 2001), and the Canary Islands 2002 (Martel, 2002).
No estimates of potential mortality or seriousinjury are available for U.S. waters.

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
Hawaiian longline fishery in Y-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 (Richardson et al. 1995), particularly for deep-diving whaleslike
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°
Idands (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.

Wi6o' Wis§' Wis6* Wiss'

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 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 Ilands in 1993, 1995 and 1998. Seven sightings of Cuvier's beaked whales were made. An abundance
estimate of 43 (CV=0.51) Cuvier's beaked whales was recently calculated from the 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 bias in the abundance estimate. A line-transect vessel survey of the Hawaiian archipelago EEZ was
completed in 2002 and i sexpected to provide amore comprehensive estimate of abundancefor Cuvier’ sbeaked whales
in the near future.

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 (¥2 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 Infor mation

Information on fishery-related mortality of cetaceansin Hawaiian watersislimited, but the gear typesused in
Hawaiian fisheries are responsible for marine mammal mortality and seriousinjury in other fisheries throughout U.S.
waters. Gillnets 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). In Hawaii, no mortality of Cuvier's
beaked whales has been observed in inshore gillnets, but these fisheries are not observed or monitored. Regulations
governl ng the use of nearshore g| illnets (I ay nets) are currentIy under review by the State of Hawan Ne—estrmateef
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beaked whales have been documented. Fidure 2.Location of a single observed interaction with a possible

HewevHaree—unrdenﬂ-f—redwhat&md—ene beaked whale (**) in the Hawaiian longline fishery, 1997-2001. The
solid I|ne surrounqu the Hawaiian Islands represents the U. S.

beaked—whalm— Between 1997 and September 2001 no |dent|f|ed Cuwer S beaked whaleswere observed taken inthe
Hawaiian longline fishery (Figure 2), with approximately 4-23% of all effort observed each year. However, there was
one interaction with an unidentified whale that may have been a Cuvier’ s beaked whale, outside the U.S. EEZ. Not all
interactions result inthedeath or seriousinjury of cetaceans. Cetaceansmay ingest ahook, becomehooked inthe mouth
or other body part, or become entangled in fishing line, causing varying levels of injury. Following the guidelines of
a 1997 Serious Injury Workshop (Angliss and DeMaster 1998), small cetaceans that ingest a hook, are hooked in the
mouth or head, are swimming abnormally, or are entangled and rel eased trailing gear are considered seriously injured
(defined under the MMPA as likely to result in mortality). The unidentified cetacean was hooked in the fluke and
released alive; therefore, it would not be considered seriously injured. During the five most recent yearsfor which data
are available (1997-2001), the estimated mortality or serious injury for Cuvier's beaked whale in the entire fishery is
zexo.
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Other Mortality

Inrecent years, there hasbeen increasing concernthat loud underwater sounds, such asactivesonar and seismic
operations, may be harmful to beaked whales (Ma akoff 2002). The use of active sonar from military vessels has been
implicated in mass strandings of beaked whales in the Mediterranean Sea during 1996 (Frantzis 1998), the Bahamas
during 2000 (U.S. Dept. of Commerce and Secretary of the Navy 2001), and the Canary Islands 2002 (Martel, 2002).
No estimates of potential mortality or seriousinjury are available for U.S. waters.

STATUSOF STOCK

The statusof Cuvier'sbeaked whalesin Hawaiian watersrel ativeto OSPisunknown, and there areinsufficient
datato evaluatetrendsinabundance. They arenot listed as“threatened” or “ endangered” under the Endangered Species
Act (1973), nor as“ depleted” under the MMPA. 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 whal es (which may have been Cuvier’ s beaked whal es) with the Hawaiian longlinefishery in =&
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(Richardson et al. 1995), particularly for deep-diving whaleslike 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 Islands (Figure 1; Mobley et al. 1999). A PACIFIC OCEAN
stranded calf was held for several days at SealLife
Park (Pryor 1975:94). Nothing is known about o -

. . . t a4 8
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 (Mobley 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
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).
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I nteractions with cetaceans have been reported for all Hawaiian pelagic 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 al effort (measured as the number of hooks
fished) observed (Kleiber 1999).

STATUSOF STOCK

The status of pygmy 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 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 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,
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 whales 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 N22°
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 | N2¢°

about 25 nmi of the main Hawaiian Islands (Figure NORTH
_ O , PACIFIC OCEAN
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 1H0:lﬂ-120
the paucity of records. For the Marine Mammal N18° NAUTICAL MILES
Protection Act (MMPA) stock assessment reports, w160’ Wi58° W156° Wi5¢°

thereisasingle Pacific management stock of dwarf
sperm whales including only animals found within
the U.S. Exclusive Economic Zone of the Hawaiian
Islands. 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.

Figure 1. Pygmy or dwarf sperm 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

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
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
waters and appear to capture marine mammals wherever they are used, and float lines from lobster traps and longlines
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can be expected to occasionally entangle whales (Perrin et a. 1994).

Interactionswith cetaceans have been reported for all Hawaiian pel agic fisheries (Nittaand Henderson 1993),
but no interactions with dwarf sperm whales have been documented. None were observed hooked in the Hawaiian
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 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 the world' 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
acrosstheentire North 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 Wi
tapers off markedly westward towards the middle = — - , ,
of the tropical Pacific (near the IWC stock Figurel. .Sp.erm whalesgh.tl ng Iocanqnsdurmg 1993-98 agerial
boundary at 150°W) and tapers off northward Surveys w ithin abou_t 25 nmi c_)f the main I—!awauan Isiands (see
towards the tip of Baja California. The Hawaiian Appendm 2fo_r detailson timing and location of survey effort).
Islands marked the center of a major nineteenth Outer line indicates approximate boundary of survey area.

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 toinvestigate 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)
sperm whales was recently calculated from the combined survey data (Mobley et a. 2000). This abundance
underestimates the total number of sperm whaleswithinthe 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
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species is known to spend a large proportion of time diving, causing additional downward bias in the abundance
estimate. A line-transect vessel survey of the Hawaiian archipelago EEZ was completed in 2002 and is expected to
provide a more comprehensive estimate of abundance for the Hawaiian stock of sperm whalesin the near future.

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 (¥2 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 Infor mation

Information on fishery-related mortality of cetaceansin Hawaiian watersislimited, but the gear typesusedin
Hawaiian fisheries are responsible for marine
mammal mortality and seriousinjury in other , ‘ ‘ ‘ ,
fisheries throughout U.S. waters. Gillnets 1997 - 2001
appear to capture marine mammals wherever | "' i
they are used, and float lines from lobster
traps and longlines can be expected to
occasionally entangle whales (Perrin et al.
1994). In Hawaii, no mortality of Cuvier's
beaked whales has been observed in inshore
gillnets, but thesefisheriesarenot observed or
monitored. Regulations governing the use of
nearshore gillnets (lay nets) are currently
under review by the State of Hawaii. No
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Figure 2. Locations of observed sperm whale interaction (1) in the
Hawaiian longlinefishery, 1997-2002. The solid line surrounding the
Hawaiian Islands represents the U. S. Exclusive Economic Zone

(EEZ).

et-a—3994).

Interactions with cetaceans are reported for all pelagic fisheries, and large whales have been entangled in
longlines off theHawaiian | slands (Nittaand Henderson 1993, NMFSunpublished data). Between 1997 and September
2001, one sperm whale was observed taken within the U.S. EEZ in the Hawaiian longline fishery (Figure 2), with
approximately 4-23% of all effort observed each year.

This extrapolates to an average interaction rate of 2.3 (95% CI = 1-11) sperm whales per year for the entire fishery
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(NMFS unpublished data, Kleiber 1999); however, not all interactions result in the death or seriousinjury of cetaceans.
Cetaceans may ingest a hook, become hooked in the mouth or other body part, or become entangled in fishing line,
causing varying levels of injury. Following the guidelines of a 1997 Serious I njury Workshop (Angliss and DeMaster
1998), if large cetaceans are entangled and released trailing gear that could impede feeding or locomotion, they are
considered serioudly injured (defined under the MM PA aslikely to result in mortality). The sperm whal e was entangled
but appeared to free itself from the ling; therefore, it would not be considered seriously injured. During the five most
recent yearsfor which dataare available (1997-2001), the estimated mortality or seriousinjury for sperm whalesinthe
entire fishery is zero.

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 least 436,000 sperm whaleswere 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 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 pelagic whaling stopped earlier, in
1980. Some of thewhal estaken during thewhaling erawere certainly from apopul ation or popul ationsthat occur within
Hawaiian waters.

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
listedas' endangered under the Endangered Species Act (ESA), and conseguently the Hawaiian stock isautomatically

consi dered as a "depl eted and strateglc stock under the M M PA :I=he—tetal—ﬁel=te|°y—meftal+ty—aﬁd-seﬁeus—mjﬂry—fer

mrufv-rate Insuff|C| ent mformatlon isaval Iableto determine whether the total flshery mortallty and seriousinjury for
sperm whales is insignificant and approaching zero mortality and serious injury rate. Furthermore, the effect of
interactions with the Hawaiian longlinefishery in U.S. and international watersis not known. Theincreasing levels of
anthropogenic noise in the world’ s oceans has been suggested to be a habitat concern for whales (Richardson et al.
1995), particularly for deep-diving whales like sperm whales that feed in the oceans’ “sound channel”.
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Revised 12/15/2000

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 Idlands. 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
werewithin the U.S. Exclusive Economic Zone. The recordings made off Oahu showed bimodal peaks throughout the
year, suggesting that the animals were migrating into the 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). Thelnternational 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/fall (from June to November) and migrates south to productive areas off Mexico and as far south as
the Costa Rica Dome (10° N) in winter/spring (Mate et al. 1999, Stafford et al. 1999). Rice (1974) hypothesized that
blue whales from Baja California migrated far offshore to fed in the eastern Aleutians or Gulf of Alaskaand returned
tofeed in Californiawaters; however, he has more recently concluded that the California population 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 whalesfeeding 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 al. 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) isrecognizedinthe 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
whal e 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 atotal of twelve aerial surveys conducted in 1993-98
within about 25 nmi of the main Hawaiian Islands as part of the Marine Mammal Research Program of the Acoustic
Thermometry of Ocean Climate (ATOC) study (Mobley 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.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fishery Information
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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 are used, and float linesfrom | obster trapsand longlines can be expected to occasionally
entangle whales (Perrin et a. 1994). Interactions with dolphins are reported for all pelagic fisheries, and humpback
whales have been entangled in longlines off the Hawaiian Islands, 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 al effort (measured as the number of hooks fished) observed (Kleiber 1999).

Historical Mortality

At least 9,500 blue whal eswere taken by commercial 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 serious injury for blue whalesis 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 al. 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 aeria 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
entangle whales (Perrin et al. 1994).

Interactions with dolphins are reported for all pelagic fisheries, and humpback whal es have been entangled in
longlinesoff theHawaiian I lands (Nittaand Henderson 1993), but no takes of fin whal eshave been documented. None
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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 whales 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 Pacific 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 |slands, 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 all 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).

Historical Mortality
Small numbers of Bryde's whales were taken near the Northwestern Hawaiian | slands by Japanese and Soviet
whaling fleets during the early 1970s (Ohsumi 1977). Pelagic whaling for Bryde's whales in the North Pacific ended
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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's whalesin 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

The Marine Mammal Protection Act requiresNMFSto publish alist of commercial fisheriesand classify each
fishery based on whether incidental mortality and seriousinjury of marine mammalsisfreguent (Category |), occasional
(Category 1), or mortality is unlikely or unknown (Category I11). This“List of Fisheries’ is published annually in the
Federal Register. This appendix describes commercial fisheries that are currently active in California, Oregon,
Washington, and Hawaii and that interact or may interact with marinemammal s. Thefirst three sectionsdescribe sources
of marine mammal mortality datafor these fisheries. The fourth section describes the commercial fisheries for these
states. A list of al known fisheriesfor these stateswas publ |shed in the Federal Reglsxer voI 6466 no. 8614 dated 24

February—]:999 22 January 2001

1. Sources of Mortality/Injury Data

There are three major sources of marine mammal mortality/injury datafor the active commercial fisheriesin
Cdlifornia, 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) currently observes about
12-45-20% of the annual CA swordfish drift-net fishery effert-aneas-6f1999) (based on the five-year period 1997-
2001, Figure 1). The set gillnet fishery for halibut/angel shark was observed from 1990-94, after which the observer
program was discontinued owing to legislation which banned set gillnets within 3 nmi of the mainland in southern
Cadlifornia and a consequent reduction in fishing effort. A regional set gillnet observer program was reinstated in
Monterey Bay in 1999 and 2000 in response to evidence of increasing harbor porpoise mortalities in this fishery.
Observer coverage in Monterey Bay for 1999 and 2000 was 21% and 27%, respectively (this represented <5% of the
entire California fishery). The set gillnet observer program was discontinued in 2001, owing to an area closure
implemented by the California Department of Fish and Game (CDFG), which effectively eliminated most set gillnet
fishingin Monterey Bay. Permanent year-round regulatlonscurrently prohlbltthe use of glllnet and trammel netflshlng
inshore of 60 fathoms from Pt. Reyesto Pt. Arguello. &b 3 '
trthe-NMHS-ObserverProgram.  Data from these observer programs are combl ned with emmates of total effort
provided by the €attferntabBepartment-of Fshand-Game{CDFG), to estimate marine mammal mortality. Data on
mammal mortality and injury are reported to the MMAP by fishers in any commercia fisheries. Marine mammal
mortality and injury is aso monitored by the NMFS Marine Mammal Stranding Network (MMSN). Data provided by
the MM SN is not duplicated by either the NMFS Observer Program or MMAP reporting. Human-related data from
theMM SN include occurrencesof mortality dueto entrainment in power stationintakes, ship strikes, shooting, evidence
of net fishery entanglement (with net remaining on animal, net marks, severed flukes), 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
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not entered into the MMEP logbook database in order to focus staff efforts on implementing the 1994 amendments to
the MMPA.

In 1994, the MM PA 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 th|s system in Apnl 1996 the number of |nteract|ons have been
grossly under reported by dr|ft net flshers y y-54 v

tetal—ef—tert—FFabte—la— Durmq 1997-2001 the number of self reported mteractlonsfrom the CaI |forn|aSNordf|sh/shark
drift gillnet fishers was 199. By comparison, there were 247 interactions recorded by observers, which is based on
observing approximately one-fifth of the total fishing effort (Table 1). Inthe Californiahalibut/angel shark set gillnet
fishery, the number of self-reported interactions for 1999-2000 was 74, compared to 122 reported by observers over
the same period with approximately 25% observer coverage.

3. NMFSMarine Mammal Stranding Network data

1996: In Callforn|a, for the year31996 1997 through i998 2001 there Were89- 101 and—l%@ 120 154 152, and 100
cetacean strandings respectively and 449 2,061, 3,568, 1,066, 1,857 and 1,482 pinniped strandings respectively
Fabte?). In Oregon/Washington from 1997-2001, there were 20, 43, 50, 48, and 28 reported cetacean strandings and
254, 321 267,235, and 250 pinniped strandings, raspectlvely ApprOX| mately 8% of all cetacean and 6% of all pinniped

1—Stel+e|=8ea-|:ren+n—1997— Human related causes of mortal ity mcl ude entral nment in power station mtakeﬁ shooting,
net fishery entanglement, and hook/line, set-net and trap fishery interaction. A species summary of all cetacean and
pinniped strandings for the period 1997-2001 is given in Table 2 of this Appendix.

4. Fishery Descriptions
Category |, CA/OR thresher shark/swordfish drift gillnet fishery

Number of permit holders. The number of eligible permit holdersin Californiafor $994-1998 1997-2001 are $62185;
i67—120 -and—H-? 148 136 126 and 113 respectlvely 1—Sr-r=1ee—]:995—19-de'o‘eI-c->pr=1=te|=1’fat—(—u1=1l-|-|=n|-tedﬁ—f-rsi=1ery-permr-ts

Number of active permit holders: as
123(3from-Oregon)respectively—The number of actl ve permlt hoI ders observed by N M FSfrom 1994-—1998 1997 2001
were 70;52-5174-and-67 98, 92, 84, 89, and 75 respectively.

Pers. Comm. Robert Read California Dept. of Fish and Game.
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Total effort: Both estimated and observed effort for the drift-net fishery during the calendar years 1990 through
49982001 are shown in Figure48-7. In 4998 2001 there was an estimated 3;353 1,665 effort-days, where an effort-day
is defined to be one day of effort by one vessel.? (In this fishery, 1 effort-day is equivalent to 1 set.). There were
636339 (313 65 trips) of observed effort-days in $9982001.

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 shows approximate locations of observed marine mammal entanglements for each-year1994—1998: the period
1997-2001.

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). Themajority of the effort occursfrom October through December. A season-areaclosure
to protect leatherback seaturtleswasimplementedinthisfishery in August 2001. Theclosureareaprohibitsdrift gillnet
fishing from August 15 through November 15, in the area bounded by straight lines from Point Sur, California (N36°
17" to N 34°27' W 123° 35, west to W129°, north to N 45°, then east to the Oregon coast. Additional season-area
closures south of Point Conception are being considered to protect loggerhead turtles in this region.

Gear type and fishing method: Typical gear used for this fishery is a 1000 fathom gillnet with a stretched mesh size
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 placesince 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 angedl shark/halibut large mesh (>8.0in) set gillnet fishery.

Number of permit holders: There is no specific permit category for this fishery. Hewever-1996-there-were-an
estimeated80-permithotders: Overal, the current number of legal permit holders for gill and trammel nets, excluding

’Read, R. B. $9992002. 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, $998 2001. aned-each
catendargtarter: Report submitted to NOAA Fisheries/National Marine Fisheries Service, Southwest Region in
partial fulfillment of Cooperative Agreement No. NA77FX0349. Available from Southwest Fisheries Science
Center, La Jolla, CA.

3Barlow, Jay and Grant Cameron. 1999. Field experiments show that acoustic pingers reduce marine
mammal bycatch in the California drift gillnet fishery. IWC working paper SC/51/SM?2.
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swordfish drift gillnetsand herring gillnetsfor $994 1997 through 998 2001 are, respectively, 368,-366;273; 219, 255,
245, 232, and 265"212. Thisgenera permit category includes the fishery, “ CA. large mesh (>3.5") for other species’
described below.

1998—were—58,—54,—7—1—aﬁd—83:reﬁpeetiﬂvel-y:2 For the perlod 1997-2001 there were 52 45 66, 62 and 57 active permit
holdersin this fishery.

in theset net flshery has hlstorlcally been as hlgh as’, 000 days in 1991 decllned to feNer than 2, 000 daysfollowmg
a gillnet closure within 3 nautical miles of the mainland and 1 nmi of the Channel Islandsin 1994, and has been steady
at about 3,000-4,000 daysin the last five years. A summary of estimated fishing effort and observer coverage for the
years 1990-2001 is shown in Figure 8.

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 VVenturaFlats 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.

4. Spratt, California Dept. of Fish and Game (Monterey)
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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: An observer program for thisfishery operated from 1990-94 and was discontinued after area closureswere
implemented in 1994, which prohibited gillnets within 3 nmi of the mainland and within 1 nmi of the Channel Islands
insouthern California. NM FShas re-established the(1996-1994) an observer program for thisfishery in Monterey Bay
in 1999-2000 due to a suspected increase in harbor porpoise mortality eabsedby-a-shiftreffort-fromthenorthern-to
the-sotthern-section-of in Monterey Bay. In 1999 and 2000, fishery mortality exceeded PBR for the Monterey Bay
harbor porpoise stock , and the stock is currently designated as strategic. In the autumn of 2000, the California
Department of Fish and Game implemented the first in a series of emergency area closures to set gillnets within 60
fathoms aong the central California coast. This effectively reduced fishing effort to negligible levels in 2001 in
Monterey Bay. A permanent ban on gill and trammel nets inside of 60 fathoms from Point Reyes to Point Arguello
became effectivein September 2002. Thisareaclosure effectlvely bans glIInet fIShI ng in mos: harbor porp0|se habi tat
in central California.
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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. White seabass is the primary target of this fishery. This fishery is now prohibited from
operating inshore of 60 fathomsfrom Pt. Reyesto Pt. Arguello, essentially eliminating the fishery from that portion of
the central California coast.

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.. Fh NV ; : v
In the gillnet fishery for white sea bass and yeI lowtail, the number of v%sel S actlvely fi sh| ngin 1995-&:998 1997-2000
were 2028, 2359, 2830 and 59 and 44, respectively-? (source: White Seabass Fishery Management Plan, California
Department of Fish and Game, www.dfg.ca.gov). An estimated 43 vessels participated in this fishery in 20012,

Total effort: Total effort for these set-net fisheriesisnot currently estimated but the majority of effort isdueto thewhite
seabassand yellowtail fishery. For thisfishery, $995-19981997-2001, there were an estimated 263,276,411, and 761,
460, 657, and 551 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 is localized
inmoreproductiveareas. San Y sidro, San Diego, Oceanside, Newport, San Pedro, Ventura, SantaBarbara, Morro Bay,
and Monterey Bay. As-with-the-hatibttfangel-shark—set-net-fishery;—effort Effort from Pt. Arguello south to the
U.S./Mexico border isrestricted to waters farther than 3 nmi offshore and greater than 1 nmi from any of the Channel
Islands and waters deeper than 60 fathoms north of Pt. Arguello.

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
totheMMAPfor Californiaset gill net fisheriesaregivenin Table 1. In April of 2000, the CaliforniaMarine Mammal
Stranding Network reported a dead gray whale near Seal Beach, CA with “white seabass gillnet” wrapped around its
flukes.

Category |1, CA swordfish longline fishery
Number of permit holders: The number of vessels currently unloading in Californiasince 1999 is approximately 40-50.

No permit is currently required to participatein thisfishery, but permits will be required under a Fishery Management
Plan expected to be completed in 2003.
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Number of active permit holders: As of 2001, approximately 45 vessels participated in thisfishery. Between 1991-93
only 3 high-seas longline vessels participated in this fishery; by 1994 this number had risen to 31 vessels (Vojkovich
and Barsky 1998).

Total Effort: From August 1, 1995 through December 31, 1999, 30 different vessels fished a total of 2,090 days,
deploying atotal of 7,071,745 hooks (CDFG unpublished data).

Geographic range: This fishery operates in west coast waters outside the 200 nm EEZ and unload their catch in
Cadlifornia ports.

Seasons: The fishery operates year-round.

Gear type: Typicaly, vesselsfish 24-72 km of mainline, rigged with 22 m gangions at approximately 60 m intervals.
Anywhere from 800 to 1,300 hooks are deployed in aset, with large squid (1lex sp.) used for bait, typically. Variously
colored lightsticks are used, for fishing takes place primarily during the night, when more swordfish are available in
surface waters. The mainline is deployed in 4-7 hours and |eft to drift unattached for 7-10 hours. Retrieval typically
takes about 7-10 hours.

Regulations: Longline vessels are prohibited from operating within the 200 nmi limit, but may unload their catch in
Cdlifornia ports and are required to have a California state commercial fishing license.

Management type: The California longline fishery is currently not covered by a fishery management plan (FMP).
However, the Pacific Fishery Management Council isin the process of devel oping a pelagic FMP that will include the
Cdlifornia longline fishery. The FMP is expected to be finalized in 2003. A draft of the FMP can be found at the
Pacific Fishery Management Council website: http://www.pcouncil.org/hms/draftfmp.html. A mandatory observer
program became effective for this fishery in August 2002.

Comments. Many of the vesselsin thisfishery previously landed in Hawaii, but closures around the Hawaiian | lands
have moved fishing effort farther east, and as aresult some longline vessels now land in California. Preliminary catch
data has been compiled for the Californialongline fishery from skipper logbooks, dated between August 1,1995 and
December 31, 1999. The logbooks do not report any whale or dolphin interactions, but do show interactions with
Cadlifornia sea lions. Other documented bycatch in this fishery includes striped marlin, seabirds, and sea turtles
(Vojkovich and Barsky, 1998). Since 1993, the number of vesselsin thisfishery has increased, from 3 to the current
estimate of 40-50.. Thisincreasein vesselsinitially resulted from the movement of vessel s based in the Gulf of Mexico
into southern Californiain the summer of 1993, and morerecently from increased effort eastward by vesselsoriginating
inHawaii, responding to acourt injunction closing fishing areasaround theHawaiian islands. Currently, approximately
40-50longlinevesselsunload in California, and of these, 40 boats originating from Hawaii (and which also have Hawaii
longline limited entry permits) have unloaded their catchin Californiaportssince December, 1999 (D. Petersen, NMFS,
personal communication, April, 2000). Between October 2001 and March 2003, eleven trips were observed by
Cdlifornia-based longline observers, with 240 sets observed (<10% observer coverage). To date, one cetacean
interaction with a Risso’ s dolphin (outside the U.S. EEZ) has been observed.

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 475 150 for the wetfish fisheries (currently, tuna

®Pers-Comm—tvtary-Larson-CBFG-biotogist
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does not require a specific permit to operate other than ageneral commercial fishing permit). Starting January 1, 2000
under a new Coastal Pelagic Species Fishery Management Plan (CPS-FMP), a limited entry program witt-be was
initiated for the areasouth of 39° North latitude. Eligibility witt required amitatmat minimum of 100 metric tonsof CPS
finfish be landed between January 1, 1993 through November 5, 1997.

Number of active permit holders. For the wetfish fishery, there are an estimated 65 vessel g/persons actively fishing;
for tuna, there are approximately 15 vessel s/persons fishing.

Total effort: Ne-esti i ] el i H
trrecentyears— An estl mated 70 v&sels are ellglbleto fISh under the limited entry permlt reqwrements

Geographic range: These fisheries occur along the coast of California predominantly from San Pedro, including the
Channel Islands, 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 PFMC in accordance with a CPS
(coastal pelagic species) /FMP (fishery management plan) under federal laws.

Management type: The mackerel and sardinefisheries are quotafisheriesbtth 3 i y o
of-Califerntaforthepast15-years. Several closures for both mackerel and sardl ne have been requwed by NMFS in
recent years(mackerel 2001, 2002; sardine 2002, subareaclosure) (pers. comm., Dale Sweetnam, CaliforniaDepartment
of Fish and Game).

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 11, WA Puget Sound Region salmon drift gillnet fishery.
Number of permit holders: Thiscommercia 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 Indlan salmon glIInet fishi ng is not
|ncI uded inthis commerC| aI flshery

aetty - In 1999 the u.s. and Canada reached an agreement that
sqnlflcantly reduced the U S. share of sockeye saI mon. In order to compensate the non-treaty U.S. fishermen for the
impact of this reduction, afederally funded buyback program was established. By the 2001 fishing season, the number
of available drift gillnet permits had been reduced from 675 (1999) to 216. The intent of the buyback program wasto
reduce the number of drift gillnet permits to 200 (pers. comm., David Cantillon, NMFS, Northwest Region).

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 (F73 725 in
49982001), and the remainder of the permits are inactive and do not participate in the fishery during agivenyear. The
number of "active" permitsis assumed to be equal to or less than the number of permits that are eligible to fish. Fer
3:996 From 1997-2001 the number of actlve permlts was 552633, m—199-7—ane| 559, 199 248 and 182 respectlvel
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Total effort: Effort inthe Puget Sound salmon drift gillnet fishery isregulated by systematic openingsand closuresthat
are specificto areaand target salmon species.  Since 1994, the number of active vesselsin the Puget Sound drift gillnet
fishery has declined. In addition, at least one major portion of the fishery, the previously observed sockeye fishery in
areas 7 and 7A, has experienced reductionsin available fishing time (openings). The number of days and total number
of hoursthat the sockeye fishery remained open, approached the 1994 level only once (1997) in the period from 1995
through 1998. In the remaining years the available sockeye fishing time was | ess than half of the 1994 level. In recent
years, poor sockeye returns and market conditions have combined to reduce participation in the fishery beyond the
reductions created originally by the federal buyback program. In 2001, drift gillnets fished for only one opening and
182 gear units were fished in all areas as compared to the 559 cited for 1998. Owing to the buyback program and
reduced salmon runs, it is expected that the number of active permits will remain low.

Geographic Range: The fishery occurs in the inland marine waters south of the U.S./Canada border and east of the
Bonilla/Tatoosh line at the entrance to the Strait of Juan de Fuca. Theinland waters are divided into smaller statistical
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. U.S. and Canadian Fraser River sockeye and pink
salmon fisheries are managed by the bilateral Fraser Panel in Panel Areawaters. Thisincludes the entire U.S. drift
gillnet fishery for Fraser sockeye and pink salmon. For U.S. fisheries, Fraser Panel Orders are given effect by federal
regulations that consist of In-season Orders issued by the NMFS Regional Administrator of the NMFS Northwest
Region. These regulations arefiled in the Federal Register post-season.

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.
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Category |1, OR swordfish surfacelonglinefishery.

Number of permit holders: The number of Oregon Devel opmental Fi shery Permltsfor fIShI ng SNOI‘deSh usi ng afI oati ng
longlineislimited to 20. N v ] i
ea—m—]:997—t-l=rree(—3)—rﬁ—1998—aﬁd-feu1=€4)—rn—199& The number of permlts |$ued for the perlod 1998 2002 (throuqh
May 2002) were 3, 4, 7, 2, and 3, respectively (pers. comm., Jane McCrae, Oregon Department of Fish and Wildlife,
Marine Resources Program).

Number of active permit holders: Based on landings of swordfish with this gear type, there were no active permit
holdersin this fishery dtring1998-6r-1999 from 1997-2002.

Total effort: H1998-and-againin-1999 From 1997-2002, 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. This fishery 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 asin groundfish longline fisheries). Swordfish
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. 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.

Category |1, OR blue shark surface longlinefishery.

Number of permit holders. The number of Oregon Developmental Flshery Permlts for fIShI ng bI ue shark usi ng a
floatlng Iongllne|sI|m|ted t02810 i 5 3 v

15ued—f-eﬁhe—bl-ue—sl=raﬂ<—+engl+ne—f—rshery From 1997- 2002 there were 4, O 0, 4 1 and 3 permlts issued for this flshery
(pers. comm., Jane McCrae, Oregon Department of Fish and Wildlife, Marine Resources Program).

Number of active permit holders: There were no active permitsin the blue shark longline fishery off Oregon duririg
4998-6r-1999 from 1997 through mid-2002. The effort in thisfishery prior to 1998 was estimated to be low based on
the number of permitsissued and very limited landings.

Total effort: Actual catch by the few developmental permit 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 Ibs - '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.
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Seasons. Thisfishery 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. The mainlineisfished 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 a pole 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. 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 |11, CA herring purse seinefishery.’

Thisfishery iscomposed of aroe herring fishery and afresh herring fishery. The sac-roefishery occursin California's
four largest herring spawning regions: San Francisco Bay, Tomales Bay, Humboldt Bay, and Crescent City Harbor.
The largest spawning aggregations occur in San Francisco Bay and produces more than 90% of the herring catch. The
four spawning areas are managed separately by the California Department of Fish and Game (CDFG); catch quotas are
based on population estimates derived from acoustic and spawning-ground surveys. 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 purseseineor lamparanets). Between 1993 and 1998, all roe herring fishersconverted their gear to gillnets
with stretched mesh sizel eﬁsthan 2.5i nch@ (whr ch are not known to take mammal s) as part of CDFG effortsto protect
herr| ng resources. Fh y

Sac-roe frshery is managed through alimited-entry program. Since 1983 only five new permr ts have been |ssued and
the number of annual permits has remained at about 450. 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. Thereare 10
permits available for the fresh herring round haul fishery (purse seine or lamparanets). Thisfishery isrestricted to the
non-spawning season, or approximately mid-March through theend of November. Fishing may takeplacein openocean
areas ( e.g. Monterey Bay) or inside bays (e.g. San Francisco Bay).

Category |1, CA squid purse seinefishery.?

Number of permrt hoI ders A permrt to partrcr pate in the squrd frshery was—requrred—as—ef has been requr red s nceAprrI

e Ma i i i permits: There aretwo types of permits.
Market squrd vessel permrtsallow aquht vesse to Irqht and/or catch squrd quht boat owner permits allow the use of
attracting lights to aggregate market squid. In the 2001/2002 season there were 214 market squid vessel permits and
47 light boat owner permitsissued. Landings of two tons or less are considered incidental and no permit is required.

’ Pers. Comm. Diana Watters, biologist at CDFG Menlo Park and California’s Living Marine Resources, A
Status Report, CDFG December 2001.

8Thisfishery description was provided by Maritavofkevich Annette Henry, biologist at CDFG Santa
BarbaraLaJolla.
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Number of active permit holders: The number of active permits varies by year depending on market conditions and
squid availability. Duri ng i999;‘89 2001/2002 season, there were approxmately 68 95 vessels act|ve dur| ng some
port| on of the year es i

ejtek- DUI’I ng the—1998+99-2001/2002 season, there were apprOX| mately 95
veleel sactive dun ng some portl on of theyear Forty-seven vessels harvested 90% of thetotal landings greater than two
tons. The 1999/2000 season had the hlghest sqwd Iandl ngs to date 132 vessels made Sqm id landi ngs greater than two

5 - Begl nning in May 2000 Iogbooks
were reqU| red for the sqwd flshery PreI|m| nary resultsfor the 2001 calendar year indicate that each hour of fishing
required 5.5 hours of search time by light boats. Combined searching and fishing effort resulted in 3.7 mt of catch per
hour. In the 2001/2002 season, the fishery made 3,402 landings. Thisis a 21.7% decrease from the previous season.
On the other hand, the average landing increased from 27.2 mt to 28.2 mt.

Geoqraphl c ranqe

The ma or|ty of thesqw d fIShI ng harvei occurssouth of P0| nt Conceptlon Duri ng the200:lJ2002 season, sl i ghtly more
than 90% of the catch was taken from this region with the majority (80%) harvested near the Channel Islands. Squid
catch north of Point Conception accounted for almost 10% of the 2001/2002 landings. Although the northern fishery
operates from Lopez Point to Half Moon Bay, the majority of fishing activity takes place within a half mile of the
Monterey Bay shoreline. The Monterey Bay fishery has been in operation since the mid-1800s and has historical
significance for California.

Seasons: This fishery occurs year-round, however, effort in this fishery differs north and south of Point Conception.
Typically, the fishery north of Point Conception operates from April through September while the southern fishery is
most activefrom October through March. El Nifio conditions hamper thefishery and squid landingsare minimal during
theee events. The LaNlnaevent in 1999 resulted in the southern fi shery Iandl ng sqm id year round general+y-|egfea&e§

Gear type: There are several gearsemployed in thisfishery. From 1997-2001, the vast majority (98%) of vessels uses
either purse (77%) or drum (21%) seine nets. Other types of nets used include lampara, dip and brail nets which are
used by afew vesselsin southern California. Another gear type associated with the market squid fishery is attracting
lights that are used to aggregate spawning squid. In 2000, attracting lights were regulated and each vessel is now
restricted to no more than 30,000 watts of lights during fishing activities. Further, to reduce light scatter, lights must
be shielded and oriented directly downward. The lighting re;trlctlons were enacted to avoid I’ISkS to nestlng brown
peI icans and |nteract|onSW|th other seabi rd sped esof concern. Fh 5
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Regulations. All vessels participating in the squid fishery must have a permit. Commercial squid fishing is prohibited
between noon on Friday and noon on Sunday of each week to allow a two-day consecutive uninterrupted period of
spawning. A mandatory logbook program for fishing and lighting vessels has been in place since May 2000. In May
2001, a%asonal harvest gurdelrne of 125 000 short tons for market squrd was establrshed $he-f+she|=y-ﬁeft-h-ef—PeH=ﬁ

Management type: This fishery was largely unregulated until 1998 when it came under more strict regul atory control
by the Department of Fish and Game. Thefishery isconsidered amonitored fishery inthe Pacific Fishery Management
Council’ s Coastal Pelagic Species Fishery Management Plan. A state fishery management plan isto be adopted by the
Fish and Game Commission by December 2002. The plan considers seasonal and daily catch limitations; weekend
closures, research and monitoring programs, harvest replenishment areas, live bait and incidental market squid catch,

restricted access programs mcl ud| ng transferabl li |ty gear restri CtIOI’]S, areaand time cI osuresto addr% seabl rd |$ues
and permit fea i S y . an Py

Comments: The squid fishery operates primarily at night and targets spawning aggregati onswith the anetuses of lights.
Encounters between the fishery and pilot whales, pinnipeds, and birds have been documented. Seal bombs are used
regularly. Lethal and nonlethal interaction ratesare unknown. Duringthe1980s, California ssquidfishery grew rapidly
in fleet size and landings when international demand for squid increased due to declining squid fisheriesin other parts
of theworld. In 1997, therapid growth of fleet size was halted by amoratorium on new permits. Landing recordswere
set several times duri ng the 19905, but have been curtar Ied Wrth the establ |shment of the 125 OOO short ton seasonal

harv%t gwdelme

Category 111, WA Willapa Bay salmon drift gillnet fishery.

Number of permit holders. The total number of permit holders for this fishery in 1995 and 1996 was 300 but this
number has declined in subsequent years. In 1997 there were 264 total permitsand 243in 1998. The NMFS 2001 List
of Fisherieslists an estimate of 82 vessels/personsiin this fishery.

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 isregulated 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
availablefishing time. There were 43, 45, 22 and 16.5 available open fishing days during 1995 through 1998.
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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.

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 this fishery 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 hasbeen
closed since it was last observed in 1993 and available fishing time declined from 1996 through 1998.

Category |11, WA GraysHarbor salmon drift gillnet fishery.
Number of permit holders. Thiscommercial drift gillnet fishery does not include Treaty Indian salmon gillnet fishing.

Thetotal number of permit holdersfor thiscommercial fishery in 1995 and 1996 was 117 but this number has declined
in subsequent years. In 1997 there were 101 total permits and 87 in 1998.

Number of active permit holders. The NMFS 2001 List of Fisherieslistsatotal of 24 vessels/persons operating in this
fishery. The number of active permit holders is assumed to be equal to or less than the number of permits eligible to
fishinagiven 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
doinclude permitsthat were eligible to fish at some point during the year and subsequently entered a buyback program.
The number of permits issued for this fishery has been reduced through a combination of State and federal permit
buyback programs. Vessels permitted to fish in Grays Harbor are also permitted to fish in the lower Columbia River
salmon 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 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
openingshave also 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
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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
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 holders was 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 vessals (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 levels to protect upriver ESA listed salmon stocks. In 1995 there was ho 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 openings varied 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 areaopeningswhich 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
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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
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 commercial salmon net pen or aguaculture 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: 1nWashington, 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. The NMFS List of Fisheriesfor 2001 lists
585 vessels as participating in this fishery. Groundfish trawl vessels harvest a variety of species including Pacific
whiting (hake), flatfish, sablefish, lingcod, and rockfish. Thiscommercial fishery doesnotinclude Treaty Indianfishing
for groundfish.
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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 vessdl to provide comprehensive data on total catch, including marine mammal takes. In the California,
Oregon, and Washington range of the fishery, the number of vessels fishing ranged between 12 and 16 (al with
observers) during 1997-2001. Whiting vessels that 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 processors were monitored. The
following is a description 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. 1n 1998, approximately 61 limited entry vessels,
7 catcher/processors and 50 catcher vessels delivering to shoreside and mothership processors, made commercial
landings of whiting during the regular season. In addition, 6 unpermitted mothership 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 whiting in 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 40° 30" N. latitude) to the U.S.-Canada border.
Pacific whiting migrate from south to north during the fishing season, so effort in the south usually 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 |atitude 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 October 13, 1998. The primary seasons for the mothership and catcher/processor sectors began May 15, north of
42°N. lat. In 1998, the mothership fishery closed on May 31, the catcher/processor fishery closed on August 7.

Gear type: The Pacific whiting trawl fishery is conducted with mid-water trawl gear with a minimum mesh size of 3
inches throughout the net.

Requlations/M anagement type: Thisfishery ismanaged through federal regul ationsby 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, northern fur seal, and northern el ephant seal have been documented in the whiting fishery. From
1996t6-1999 1997-2001, 4 Californiasealions, 2 harbor seals, 2 northern elephant seals, 1 Pacific white-sided dolphin,

and 6 DaII sporp0|sewere reported taken in Cal |forn| a/Oregon/Washl ngton reglons by thlsflshery Q—SteHeﬁsea-Heﬁs

281



Appendix 1. Fishery Descriptions
Category |11, Hawaii gillnet fishery.®

Number of active permit holders: 1n 1997 therewere 129 active commercial fishers. 1n 1995 therewere approximately
115.

Total effort: 1n 1997 therewere 2,109 tripsfor atotal catch of 864,194 poundswith 792,210 poundssold. 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 | ocation. New restrictionsimplemented in 2002 include that nets may not: 1) be used morethan oncein a24-hour
period; 2) exceed a 12 ft stretched height limit; 3) exceed asingle-panel; 4) be used at night; 5) be set within 100 ft. of
another lay net; 6) be set in more than 80 ft depths; 7) be |eft unattended for more than %2 hour; 8) break coral during
retrieval and nets must be 1) registered with the Division of Aquatic Resources; 2) inspected within two hours after
being set; 2) tagged with two marker buoys while fished. In addition to these gear restrictions, non-commercial users
of lay nets may not use anet longer than 500 ft, while commercial usersmay use netsup to 1200 ft inlength. Additional
mesh restrictions are in place for taking the big-eyed scad.

Regulations. Gear and season restrictions (see above).

Management type: Managed by the State of Hawaii Division of Aquatic Resources.

Comments: The principle catchesinclude reef fishesand big-eyed scad (akule) and mackerel scad (opelu). Interactions
have been documented with bottlenose dolphin and spinner dolphin.

Category |11, Hawaii swordfish, 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.

there were 105 115, 122 125 and 101 ve&els actlvely f|sh| ng, respectlvely

Total effort: For the years $994-49981997-2001, there wereeﬁ—average—l—l—ze-ﬁﬁrﬁel—lee-maﬁ.—}% 1 162 1, 181
1,165, 1,135, and 1,075 trips made respectively; d AHAG an i So=

mithen)-heoksset. The number of hooks set has been steadlly mcreasedrng since 1994 1997 (15 5 m|II|on) and has
peaked in1998 2001 Wlth'l-7—4 22 3 m|II|on hooksset Mos

*Descri ptions of Hawaii State managed fisheries provided by William Devick, State of Hawaii, Department
of Land and Natural Resources, Division of Aquatic Resources, Honolulu Hawaii.

10

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 and
Honolulu Laboratory annua longline reports.
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In 2001, most effort occurred within the U.S. EEZ (13.7 million hooks set), while 8.6 million hooks were set outside
were 1.8 million hooks set in 2001. Feettandingsfor-1998

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 theHawaiian Islands. The fishery is closed north of the equator to swordfish-style fishing, while tuna-stylefishing
is permitted with certain time/area closures.

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 conflictswith smaller fishing vessels. Thisfishery currently operatesunder restrictions
which prohibit swordfish style fishing methods (deepest hooks fished at depths < 100 m, use of lightsticks, setting at
night) in an effort to reduce sea turtle mortality (NMFS Western Pacific Pelagic Fisheries Biological Opinion 2001).
Other seaturtle bycatch reduction methods implemented include time and area closures for tuna styl e fishing methods,
limited access permit restrictions, gear modification research, and skipper workshops aimed at reducing sea turtle
interactions. Changesin thisfishery have not beenin place long enough to assesstheir influence on the rate of cetacean
interactions.

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
fishery has been observed since February 24, 1994. Initially, observer with-a coverage of was | ess than 5%, increased
to 10% in 2000, and has exceeded 20% in 2001 and 2002.

Category |11, Hawaii lobster trap fishery.® 1 2

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.

K awamoto, K. and Samuel G. Pooley. 1999. Draft Annual report of the 1998 western pacific lobster
fishery.

2k awamoto, K. 1999. Summary of the 1999 NWHI Lobster Fishing Season. NMFS Honolulu Laboratory.
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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 thistime. However, the majority 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 vessels have 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 plasticlobster traps. About 10 such stringsare pulled
and set each day. Since 1987 escape vents that allow small lobsters to escape from the trap have been mandatory. 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.

Reqgulations. 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.

Category 111, Hawaii inshore handline fishery.

In 1997 atotal 750 fishers made 8,526 fishing tripsin the main Hawaiian I slands and caught 531,449 pounds and sold
475,562 pounds for an ex-vessel landing value of $1,010,758. This fishery occurs in nearshore and coastal pelagic
regions. The principal catches include reef fishes and big-eyed scad (akule) and mackerel scad (opelu). In 1995
approximately 650 fishers were active. Interactions have been documented for bottlenose dolphin.

Category |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. In 1997 in the MHI atotal of 750 fishers were active. The NWHI are divided into
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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 lessthan 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 depthsof 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 seal'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 stealing 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
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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Tablel. Thenumber of animalsinjured (1) and killed (K) reported totheMarineM ammal Authorization Program (MM AP) compar ed with datareported
from the NMFS Observer Program for two California gillnet fisheriesfor the years 4996 1997-19982001.

Category I, CA/OR thresher shark/swordfish drift gillnet fishery

1997 1998 1999 2000 2001
MMAP NMFS MMAP NMFS MMAP NMFS MMAP NMFS MMAP NMFS
Species I K I K 1 K | K | K I K 1 K I K | K | K
Minke whale 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Sperm whale 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Gray whale 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0
Humpback whale 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Pacific white-sided dolphin 1 3 0 3 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 2
Common dolphin spp. 1 20 1 24 2 5 0 9 8 29 0 35 3 15 0 25 1 6 0 7
Risso’s dolphin 0 0 0 3 0 0 0 0 0 0 0 0 0 2 0 3 0 0 0 0
Northern right-whale 0 4 0 5 0 0 0 0 0 1 0 3 0 6 0 11 0 1 0 5
dolphin
Dall’'s porpoise 0 0 0 4 0 0 0 0 0
Unidentified Small 0 0 0 0 3 0 4 1 0 2
cetacean

California sea lion 4 15 2 37 3 19 0 23 0 5 0 6 0 14 0 13 1 2 0 2
Steller sea lion 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Northern elephant seal 0 6 1 8 0 0 0 4 2 1 0 2 1 1 0 6 0 0 0 1
Harbor seal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unidentified seal 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Unidentified baleen whale 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Unidentified toothed whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Total Occurrences 6 48 4 81 1 28 0 38 10 41 1 46 8 40 0 60 4 13 0 17

Reported
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Table 1 (continued). Category |, CA large mesh (>3.5in) set gillnet fisheries (angel shark/halibut and other species)

MMAP NMFS MMAP NMFS MMAP NMFS MMAP NMFS MMAP NMFS
Species | K | K | K | K | K | K | K | K | K | K
Common dolphin 0 3 0 2 0 0 0 0 0 0 0 0 0 0
? ° °
Harbor porpoise 0 0 s 0 0 s 6 5 0 22 0 0 0 7 0 0 s
3 3 3
California sea lion 0 4 o 0o 2 o 3 20 0 13 0 25 0 28 0 8 o
[e] (] (]
Harbor seal 0 0 < 0 o < 6 17 0 5 0 3 0 24 0 2 <
Total Occurrences 0 7 0 4 9 37 0 70 0 28 0 52 0 10

Reported
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Table 2. Strandings reported to the NMES Marine Mammal Stranding Network 1997-2001. %HR = Percent human-related strandings.

1997 1998 1999 2000 2001
Species CA OR/WA CA OR/WA cA OR/MWA cA OR/MWA cA OR/MWA
n wHR#H) | n | %HR®) n wHR#) | n | wHR®) n wHR#) | n | wHR® n wHR#) | n | wHR® n wHR#) | n | wHR®
Harbor Porpoise | 26 0] 3 00| 37 10.8(4)| 25 0] 31 64| 7 00| 20 102 6 16.6 (1) | 12 33(4)| 15 6.6 (1)
Dall's Porpoise 4 0] 10 0| 2 0] 2 0| 4 0| 3 0| 3 0| 9 11| 2 50 (1)| 6 0(0)
Pac. White-sided Dolphin 5 20.0(1)| o 0| 5 0] 1 0| 4 25(1)| 1 00| 3 0| o 0| & 33| o 0(0)
Risso’s Dolphin 2 0] o 0| 3 0] o 0| 2 0] 1 0| & 0] 1 00| 3 0| o 0(0)
Bottlenose Dolphin 3 0] o 0| 4 0] o 0| 3 0] o 0| 12 0| o 00| 14 0| o 0(0)
Common Dolphin | 15 6.71)| o 0| 35 29| o 00| 37 10.8(4)| © 00| 30 33| o 00| 33 12@] o 0(0)
Striped Dolphin 1 0] 1 0| 2 0] o 0| © 0] o 0| © 0] o 0| © 0| o 0(0)
N. Right Whale Dolphin 0 0] o 0| 1 0] o 0| 2 0| o 0@| © 0| o 0| 5 0| o 0(0)
Rough-toothed Dolphin 0 0] o 0| 1 0] o 0| 2 0| o 0| © 0] o 0| © 0] o 0(0)
Killer Whale 1 0] o 0| o 0] 1 0| 1 0] 1 0| © 0] o 0| © 0| 1 0(0)
Short-finned Pilot Whale | 0 0] o 0| o 0] o 0o©@| © 0| o 0| 1 0] o 0| © 0] o 0(0)
Stejneger's Beaked Whale | 0 0] o 0| o 0] o 0| 1 0| o 0@| © 0| o 0| © 0] 2 0(0)
Cuvier's Beaked Whale 2 0] o 0| 2 0] 1 o©@| © 0| o 0| 1 0| o 0| © 0] 1 100 (1)
Peruvian Beaked Whale | 0 0] o 0| 1 100(1)] © 0| © 0| o 0| © 0] o 0| 1 0] o 0(0)
Unident. Beaked Whale | 0 0] o 0| o 0] o 0| 1 0| o 0| © 0] o 0| © 0] o 0(0)
Pygmy Sperm Whale | 0 0] o 0| 6 0] o 0| 1 0| o 0| © 0] o 0| 1 0| o 0(0)
Dwarf Sperm Whale | 0 0] o 0| o 0] o 0@| © 0| o 0| 1 0| o 0| © 0| o 0(0)
Sperm Whale 1 0] o 0| o 0] o 0| 1 0] o 0| © 0] 1 0| © 0| o 0(0)
Gray Whale | 10 60.0(6)| 4 0| 3 1003)| 4 25(@1)| 47 12.7(6)| 31 6.0(2)| 58 13.7(8)| 25 0| 5 20| 1 0(0)
Minke Whale | © 0] o 0| 1 0] 1 0| 1 0] o 0| © 0] o 0| 1 0| o 0(0)
Blue Whale | © 0] o 0| o 0] o 0o©@| © 0| o 0| © 0] o 0| © 0| o 0(0)
Fin Whale 1 100(1)| 1 0| 1 0] o o©@| © 0| o 0@| © 0| o 0| 1 100 (1)| © 0(0)
Humpback Whale 3 33.3(1)| o 0| 2 0] 2 0o©@| © 0| o 0| 2 753)| o 0| 2 50 (1) © 0(0)
Unidentified Cetacean 3 0] o 0| o 0] o 0o©@| © 0] 3 0| 1 0] 4 251 o 0| o 0(0)
Unidentified Porpoise 0 0] o 0| o 0] o 0| © 0] o 0| © 0| o 0| © 0| o 0(0)
Unidentified Dolphin | 16 0] 1 00| 12 0] 5 0] 13 152)| 2 00| 11 0] 2 0| 9 0] 2 0(0)
Unidentified Whale 7 14.3(1)| 1 1001) | 2 0] o 0| 3 331)| o 0| 1 0| o 0| 2 100 (4)| © 0(0)
Unident. Balaenopterid 1 100(1)] © 0| o 0] 1 0] © 0] 1 0| © 0] o 00| 2 50 (1)| © 0 (0)
Northern Fur Seal | 50 00)[ 1 00) [ 21 00)| 1 oo 7 14@)T 38 o 3 o] 6 o 2 o1 1 @]
Guadalupe Fur Seal 2 0| o 0| 3 0] o 0| 5 O 0| 1 0| o 0| 3 33| o 0(0)
Steller (Nthn) Sea Lion 7 0| 3 33.3(1) | 10 20.02)| 7 0] 11 9| 3 0| 10 202)| 5 0| o 0| 4 0(0)
California Sea Lion | 1262 10.6(134)| 10 30.03) | 2576 7.7(199)| 75 12.09)| 596 8.752)| 35 @) | 1268 5.2(67)| 32 ) | 990 9.8(98)| 27 3.7 (1)
Unidentified Sea Lion 0 0] o 0| o 0] o o] © 0] o 11| 1 0| 8 0| © 00| 17 0(0)
Harbor Seal | 297 5.7(17) | 127 9.4(12) | 313 6.7(21) | 121 5.8(7)| 135 5.1(7)| 176 2.2(4)| 230 5.6(13) | 148 54() | 152 5.3(8)| 170 4.7(8)
Northern Elephant Seal | 241 04| o 0(0)| 409 1.56)| 24 0(0)]| 200 05| 2 0(0)| 211 1.4@3)| 11 0(0) | 216 1.8(4)| 11 0(0)
Unidentified Seal 0 0] o o©@| o 0] 5 o] © 0] 26 38@| o 00| 17 58| o 00| 11 9.0 (1)
Unidentified Pinniped | 202 00)| 113 0(0)| 236 0(0)] s8 0(0)]| 112 00| 13 0(0)| 133 0| 8 0(0)| 110 0] 9 0(0)
Totals for Cetaceans | 101 11.9(12)| 20 5.0(1) | 120 6.1(9)| 43 2.3 154 10.3(16)| 50 4.0 (2| 152 9.2(14)| 48 6.2 (3) | 100 15 (15)| 28 7.0 (2)]
Totals for Pinnipeds | 2061 7.3(152) | 254 6.3(16) | 3568 5.3(228) | 321 5.0(16) | 1220 5.8(62) | 267 3.3 (9) | 1857 4.483)] 235 5.9 (14) | 1482~ 7.4 111)] 250 4.0 (10)]
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Appendix 1. Fishery Descriptions

Table 3. Characteristics of Category | Gillnet Fisheries in California.

Fishery Species Mesh Size Water Depth Set Duration Deployment Miscellaneous
Category | Swordfish/ 14" - 22" Ranges from 50fms to Typically 8-15 hrs. Drift Net Nets 300-1000 fms;
CA/OR Thresher Shark 2500fms Only 1000fms common; Other species caught:
Shark/Swordfish opah, louvar, tuna, thresher, blue shark,
drift gillnet fishery mako shark.
Category | Halibut/angel shark 8.5" <40fms 24 hrs Set Net
CA angel shark/ halibut and
other species large mesh Barracuda 35" - <12hrs Drift Net April - July
(>3.5in) set gillnet fisheries
Leopard Shark 7.0" -9.0" <50 fms -- - Fished similar to halibut. Few boats target
leopard shark.
Perch/Croaker 3.5"-4.0" <15-20fms <24 hrs Set Net Few boats target these species.
Rockfish 45" -7.5" > 50 fms 12 - 18 hrs Set Net Net lengths 250 - 1000 fms. Soupfin shark
is a major 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- 24 hrs. Mostly Drift Net White sea bass predominant target
Yellowtail 6.0" - 7.0" or Shallow 3 - 4 fms species. Nets 200 - 1000 fms.
Miscellaneous Shark 6.0" - 14" < 40 fms 8 -24 hrs Drift, some Set Net Species include thresher and swell sharks.

Additional Notes:
1. In southern California, gillnets are generally prohibited within three miles of shore.

2. In central California, there are 30 or 40 fathom closures depending on area.

3. In northern California, set gillnets are not allowed.
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Figurel. Locationsof 692 observed sets
in the swordfish/thresher shark drift
gillnet fishery in 1997. An estimated

3,039 setswere fished in 1997.
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Figure?2. Locationsof 587 observed sets
in the swordfish/thresher shark drift
gillnet fishery in 1998. An estimated

3,353 satswere fished in 1998.
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Figure 3. Locationsof 526 observed sets
in the swordfish/threshser shark drift
gillnet fishery in 1999. An estimated
2,634 sets were fished in 1999.
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Figure4. Locationsof 444 observed sets
in the swordfish/thresher shark drift
gillnet fishery in 2000. An estimated
1,936 sets were fished in 2000.
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Figure5. Locationsof 339 observed sets
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1,665 sets were fished in 2001.
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Figure 6. Observed locations of 259
marine mammal entanglements in the
drift gillnet fishery, 1997-2001.
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Drift Gillnet Fishery 1990-2001
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Figure 7. Estimated (gray) and observed (black) days of effort in the California
swordfish/shark drift gillnet fishery for 1990-2001. Percent values above bars
represent fraction of observer coverage in the fishery for agiven year.

Set Gillnet Fishery 1990-2001
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Figure 8. Estimated (gray) and observed (black) days of effort in the
halibut/angel shark set gillnet fishery for 1990-2001. Percent values above bars
represent fraction of observer coverage in the fishery for agiven year. The set
gillnet fishery was observed only in Monterey Bay in 1999-2000, where 20-25%
of the local fishery was observed.
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Figure 9. Reported effort in the halibut/angel shark set Figure 10. Reported effort in the halibut/angel shark set
gillnet fishery for 1997. gillnet fishery for 1998.
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Figure 11. Reported effort in the halibut/angel shark set
gillnet fishery for 1999.
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Figure 12. Reported effort in the halibut/angel shark set
gillnet fishery for 2000.
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Figure 13. Reported effort in the halibut/angel shark set

gillnet fishery for 2001.
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Revised 02/19/2003

Appendix 2. Cetacean Survey Effort

This Appendix presents a summary of survey effort from which cetacean sighting locations were plotted in the stock
assessment reports. In Figures 1-6, the thick solid line represents the outer boundary of all surveysand the thin dashed

line represents the U.S. EEZ.
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Figure 1. Transect lines completed
during a 1991 winter/spring aerial
survey of California waters (Forney

et al. 1995).
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Figure 2. Transect lines completed
during a 1992 winter/spring aerial
survey of Californiawaters (Forney
et al. 1995).
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Figure 3. Transect lines completed
during a 1991 summer/autumn
vessel survey of California waters

(Barlow 1995).
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Figure 4. Transect lines completed
during a 1993 summer/autumn
vessel survey of California waters
(Mangels and Gerrodette 1994).
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Figure5. Transect lines completed
during a 1996 summer/autumn
vessel survey of California, Oregon,
and Washington waters (Barlow
1997; Von Saunder and Barlow
1999).
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during a 2001 summer/autumn
vessel survey of California, Oregon,
and Washington waters (Barlow, in

prep.; NMFES, unpubl. data).
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Figure 7. Harbor porpoise stock boundariesin Caifornia and
southern Oregon. Stippled area shows approximate harbor
porpoise habitat between 0- 200 m. Thick solid lines represent
survey transectsflown during 1989-2002 aerial surveys (Forney
etal. 1991; Forney 1995; NMFSunpubl. data). Survey coverage
north of the California/Oregon border is completed by National
Marine Mammal Laboratory personnel.

N40

N39—|

San Francisco

N37—|

Monterey Bay California

N36—

N35—

Point Conception

N34—
Pacific Ocean

N33—

N32—

N3L | | | | | |
w123 W122 w121 W120 w119 W118 w117 W116

Figure 8. Coastline section (in bold) surveyed during 1990-
2000 coastal bottlenose dolphin aerial surveys in southern and
central California (Carretta et al. 1998, NMFS unpubl. data)
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Figure9. Areacovered by 1993-98 aerial surveysaroundthemain Hawaiian
Islands (Mobley et al. 1999).
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APPENDI X 3 (revised 16/312606202/19/2003)
Stocks for which assessment reports were revised in 2003 are indicated by bold font.

SUMMARY OF 2003 PACIFIC MARINE MAMMAL STOCK ASSESSMENT
REPORTS (FOR STOCKSUNDER NMFSJURISDICTION)

299

Total Annual
NMFS Annual Fish. Strategic
Species Stock Area Region | Center Nmin Rmax Fr PBR Mortality | Mortality Status
+ Serious | + Serious
Injury Injury
California sea u.s. PAC SWC | 169854 | 0.12 1.0 6:59% 4352 4268 N
lion 138,881 8,333 1,562 1,476
Harbor Seal California PAC swcC 27962 0.12 1.0 +678 3 44 666 N
25,720 1,543 443 433
Harbor Seal Oregon/ PAC AKC 22,380 0.12 1.0 1,343 317 3 3615 N
Washington
Coast
Harbor Seal Washington PAC AKC 12,844 0.12 1.0 771 334 330 N
Inland Waters
Northern Cdlifornia PAC SwcC 60,547 | 0.083 1.0 2,513 388 3 86 N
Elephant Seal breeding
Guadalupe Fur Mexico to PAC SwcC 3,028 0.137 05 104 0.0 0.0 Y
Seal Cadlifornia
Northern Fur San Miguel PAC AKC 2336 0.086 1.0 166 86 86 N
Seal Island 4,190 180 0.8 306
Monk seal Hawaii PAC swcC +A437 0.07 0.1 56 n/a n/a Y
1,378 4.8
Harbor Morro Bay PAC SWC 669 0.04 0.5 7 32 32 N
por poise 4.8 4.8
Harbor Monterey Bay PAC SWC +15% 0.04 0.5 11 80 86 b
por poise 1,142 3 3 N
Harbor San Francisco- | PAC swcC 4,858 0.04 05 49 3 g4 3 64 N
por poise Russian River 0.8 0.8
Harbor porpoise Northern PAC SWC 12,940 0.04 1.0 259 30 30 N
CA/Southern
OR
Harbor Oregon/ PAC AKC 28,967 0.04 05 290 9 9 N
porpoise Washington 32 32
Coast
Harbor Washington PAC AKC 2,545 0.04 0.4 20 15.2 15.2 N
por poise Inland Waters
Dall’s Porpoise | California/ PAC swcC 81866 004 | 645 3 2 2 N
Oregon/ 75,915 0.48 729 7 4
Washington




APPENDI X 3 (revised 16/312606202/19/2003)
Stocks for which assessment reports were revised in 2003 are indicated by bold font.

SUMMARY OF 2003 PACIFIC MARINE MAMMAL STOCK ASSESSMENT
REPORTS (FOR STOCKSUNDER NMFSJURISDICTION)

300

Total Annual
NMFS Annual Fish. Strategic
Species Stock Area Region | Center Nmin Rmax Fr PBR Mortality | Mortality Status
+ Serious | + Serious
Injury Injury
Pacific White- California/ PAC SwWC A 0.04 845 157 3 68 3 68 N
sided Dolphin Oregon/ 39,822 0.48 382 54 54
Washington
California/ 13679
Risso’s Dolphin Oregon/ PAC SWC 12’748 0.04 0.4 ﬁg g-g g-g N
Washington ’ ’ ’
Bottlenose California
Dolphin coastal PAC SwcC 186 0.04 0.5 19 0 0 N
California/
Bottlenose Oregon/ 850 85
Dolphin Washington | FAC | SWC | 353 | 004 | 05 3 0 0 N
Offshore
. California/
Storl'pfﬁ?] Oregon/ PAC | swc *95 '196955 004 | 05 “;829 0 0 N
P Washington !
Common California/ 318795 3488
dolphin, Oregon/ PAC SwWC 365’617 0.04 0.5 3’656 ;g gg N
short-beaked Washington ! !
Common 27 230
dolphin, California PAC SWC 25’163 0.04 g-jg gig ﬁ ﬁ N
long-beaked ’ ’
. California/
Northern right- 16,660 848 o7 15 15
) Oregon/ PAC SWC ' 0.04 N
whale dolphin Washington 16,417 0.50 164 23 23
Eastern North
Killer whale Pacific pac | swe | 22 | 004 | 05 = 0 0 N
361 3.6
Offshore
Eastern North
. Pacific 78
Killer whale Southern PAC AKC 80 0.04 0.5 0.8 0 0 N
Resident
. California/
Short-finned 7 5+ 30 30 N
B Oregon/ PAC SwWC 0.04 04
pilot whale Washington 149 1.19 1.2 12 )7
- California/
Ba"svf]Ziake" Oregon/ PAC | swc ifz’ 004 | 05 fg 0 0 N
Washington ’
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Stocks for which assessment reports were revised in 2003 are indicated by bold font.

SUMMARY OF 2003 PACIFIC MARINE MAMMAL STOCK ASSESSMENT
REPORTS (FOR STOCKSUNDER NMFSJURISDICTION)

301

Total Annual
NMFS Annual Fish. Strategic
Species Stock Area Region | Center Nmin Rmax Fr PBR Mortality | Mortality Status
+ Serious | + Serious
Injury Injury
California/
M esoplodont 2734 27
Oregon/ PAC swc . 0.04 0.5 0 0 N
Beaked Whales Washington 645 6.5
. California/
Cuvier’'s 4369 43
Oregon/ PAC SWC ' 0.04 0.5 0 0 N
Beaked Whale Washington 1,121 11
California/
Pyg@ﬁasl%erm Oregon/ PAC | swc 2'181395 004 | 05 218 0 0 N
Washington
California/
Sperm whale Oregon/ PAC | swc *;398256 004 | 01 ﬁ: ﬁ ﬁ Y
Washington ’ ’ ’
Humpback Eastern North 4 +6
whale Pacific PAC | SWC | gg | 008 | 01 | 435 P12 108 Y
Eastern North +746 +=
Bluewhale Pacific PAC | SwWC 113g | 004 | 01 i 0.0 0 Y
California/ 4584
Fin whale Oregon/ PAC SWC 2’541 0.04 0.1 gel ?_j 160 Y
Washington ! ’ ’ ’
Californial/
Bryde' swhale Oregon/ PAC SWC 11,163 0.04 0.5 na 0 0 N
Washington
California/
Sei whale Oregon/ PAC | swc ’;"g 004 | 01 g’? 0 0 Y
Washington ’
California/
Minkewhale Oregon/ PAC SWC ggg 0.04 0.45 :-g 0 0 N
Washington ’
Rough-Toothed |\, o pac | swe| 7 | o004 | o5 | o8 na na N
Dolphin
Ris0's Hawaii pac | swc | na | 004 | 05 na na na N
Dolphin
Bottlenose Hawaii PAC | swc | 479 | oosa | 05 | 48 réa ra N
Dolphin 0 0
Pantropical
spotted Hawaii PAC | swc | 2040 | 004 | 05 20 ﬂéa ﬁ(’;a N
dolphin




APPENDIX 3 (revised 16f31266202/19/2003)

Stocks for which assessment reports were revised in 2003 are indicated by bold font.

SUMMARY OF 2003 PACIFIC MARINE MAMMAL STOCK ASSESSMENT
REPORTS (FOR STOCKSUNDER NMFSJURISDICTION)

Total Annual
NMFS Annual Fish. Strategic
Species Stock Area Region | Center Nmin Rmax Fr PBR Mortality | Mortality Status
+ Serious | + Serious
Injury Injury
Spinner . Afa ffa
dolphin Hawaii PAC SWC 2,355 0.04 0.5 24 0-23 0-23 N
Striped dolphin Hawaii PAC SWC 52 0.04 0.5 0.5 na n/a N
Melon-headed | pac | swe | 81 | 004 | o5 08 na na N
whale
Pygmy killer Hawaii PAC | swc | na | 004 | 05 n/a n/a na N
whale
FalseKkiller . 7 +
whale Hawaii PAC SWcC 83 0.04 0.5 0.8 46-6.9 46-69 Y
Killer whale Hawaii PAC SwWC n/a 0.04 0.5 n/a n/a n/a N
Pilot whale, . Afa fAfa
short-finned Hawaii PAC SWC 1,313 0.04 0.5 13 0-23 0-23 N
Blainville's . Afa Afa
beaked whale Hawaii PAC SwcC 43 0.04 0.5 0.4 0 0 N
Cuvier's . fAta ffa
beaked whale Hawaii PAC SWC 29 0.04 0.5 0.3 0 0 N
Pygmy sperm Hawaii pac | swe | wa | 004 | o5 na na na N
whale
Dwarf sperm Hawaii PAC | swc | nwa | 004 | 05 n/a n/a na N
whale
Sperm whale Hawaii PAC | swc 43 004 | 01 0.4 ”éa “;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. Values appearing in Annual Fishery Mortality + Serious Injury columns

represent mortalities/injuries occurring only within the U.S. EEZ.
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APPENDI X 4 (revised $6f31266202/19/2003)

CHRONOLOGY OF U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS, 1995-2003.
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 || 2003

PINNIPEDS

CALIFORNIA SEA LION (Zalophus californianus californianus): X X X R R X
U.S. Stock

HARBOR SEAL (Phoca vitulina richardsi): X X X X R X
California Stock

HARBOR SEAL (Phoca vitulina richardsi): X X X X R X X
Oregon & Washington Coastal Waters Stock

HARBOR SEAL (Phoca vitulina richardsi): X X X X R X X
Washington Inland Waters Stock

NORTHERN ELEPHANT SEAL (Mirounga angustirostris): X X X R X R
California Breeding Stock

GUADALUPE FUR SEAL (Arctocephalus townsendi) X R X R R R

NORTHERN FUR SEAL (Callorhinus ursinus): X X X X R R X

San Miguel Island Stock

HAWAIIAN MONK SEAL X X X X X X X
(Monachus schauinslandi)

CETACEANS- U. S. WEST COAST

HARBOR PORPOISE (Phocoena phocoena): Morro Bay Stock N X

HARBOR PORPOISE ((Phocoena phocoena): Monterey Bay N X

Stock

HARBOR PORPOISE ((Phocoena phocoena): San Francisco- N X

Russian River Stock

HARBOR PORPOISE ((Phocoena phocoena): N California/'S N R

Oregon Stock

HARBOR PORPOISE (Phocoena phocoena): X X X X X E E
Central California Stock

HARBOR PORPOISE (Phocoena phocoena): X X X X X E E
Northern California Stock

HARBOR PORPOISE (Phocoena phocoena): X X X X X R X2 X
Oregon/Washington Coast Stock

HARBOR PORPOISE (Phocoena phocoena): X X X X X R X X
Washington Inland Waters Stock

DALL'S PORPOISE (Phocoenoides dalli): X X X R R X
California/Oregon/Washington Stock

PACIFIC WHITE-SIDED DOLPHIN (Lagenorhynchus X X X R R X

obliquidens): California/ Oregon/Washington, Northern and

Southern Stocks

RISSO'S DOLPHIN (Grampus griseus): X X X R R X

California/lOregon/Washington Stock

BOTTLENOSE DOLPHIN (Tursiops truncatus): X X X X R X
California Coastal Stock

BOTTLENOSE DOLPHIN (Tursiops truncatus): X X X R R X
California/Oregon/Washington Offshore Stock
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APPENDI X 4 (revised $6f31266202/19/2003)

CHRONOLOGY OF U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS, 1995-2003.
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 " 2003 |
X R R X

STRIPED DOLPHIN (Senella coeruleoalba): X X
California/lOregon/Washington Stock

SHORT-BEAKED COMMON DOLPHIN (Delphinus delphis): X X X R R X
California/lOregon/Washington Stock

LONG-BEAKED COMMON DOLPHIN (Delphinus capensis): X X X R R X
California Stock

NORTHERN RIGHT-WHALE DOLPHIN (Lissodelphis borealis): X X X R R X
California/lOregon/Washington Stock

KILLER WHALE (Orcinus orca): X X E E E E E
California/Oregon/Washington Pacific Coast Stock

KILLER WHALE (Orcinus orca): X X X X X X X
Eastern North Pacific Southern Resident Stock

KILLER WHALE (Orcinus orca): (INCLUDED IN ALASKA REPORTS) X X R (IN (IN

Eastern North Pacific Transient Stock ALASKA ALASKA
REPORTS) REPORTS)

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

SHORT-FINNED PILOT WHALE (Globicephala X X X X R R X

macrorhynchus):

California/lOregon/Washington Stock

BAIRD'S BEAKED WHALE (Berardius bairdii): X X X R R X
California/lOregon/Washington Stock

MESOPLODONT BEAKED WHALES (Mesoplodon spp.): X X X X R R X
California/lOregon/Washington Stocks

CUVIER'S BEAKED WHALE (Ziphius cavirostris): X X X R R X
California/lOregon/Washington Stock

PYGMY SPERM WHALE (Kogia breviceps): X X X R R X
California/lOregon/Washington Stock

DWARF SPERM WHALE (Kogia sima): X X E E E X
California/lOregon/Washington Stock

SPERM WHALE (Physeter macrocephalus): X X X X X R X
California/lOregon/Washington Stock

HUMPBACK WHALE (Megaptera novaeangliae): X X X X X X X
Eastern North Pacific Stock

BLUE WHALE (Balaenoptera musculus): X X X R R X
Eastern North Pacific Stock

FIN WHALE (Balaenoptera physalus): X X X X R X
California/lOregon/Washington Stock

BRYDE'S WHALE (Balaenoptera edeni): X X X R R R
Eastern Tropical Pacific Stock

SEI WHALE (Balaenoptera borealis): X X X R R X
Eastern North Pacific Stock

MINKE WHALE (Balaenoptera acutorostrata): X X X X R R X
California/lOregon/Washington Stock

CETACEANS - HAWAII
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APPENDI X 4 (revised $6f31266202/19/2003)

CHRONOLOGY OF U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS, 1995-2003.
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 " 2003 |
X R R R

ROUGH-TOOTHED DOLPHIN (Steno bredanensis): X R
Hawaiian Stock

RISSO'S DOLPHIN (Grampus griseus): X R X R R R
Hawaiian Stock

BOTTLENOSE DOLPHIN (Tursiops truncatus): X R X R R X
Hawaiian Stock

PANTROPICAL SPOTTED DOLPHIN (Senella attenuata): X R X R R X
Hawaiian Stock

SPINNER DOLPHIN (Senella longirostris): X R X R R X
Hawaiian Stock

STRIPED DOLPHIN (Senella coeruleoalba): X R X R R R
Hawaiian Stock

MELON-HEADED WHALE (Peponocephala electra): X R X R R R
Hawaiian Stock

PYGMY KILLER WHALE (Feresa attenuata): X R X R R R
Hawaiian Stock

FALSE KILLER WHALE (Pseudorca crassidens): X R X X X X
Hawaiian Stock

KILLER WHALE (Orcinus orca): X R X R R R
Hawaiian Stock

SHORT-FINNED PILOT WHALE (Globicephala X R X R R X
macrorhynchus):
Hawaiian Stock

BLAINVILLE'S BEAKED WHALE (Mesoplodon densirostris): X R X R R X
Hawaiian Stock

CUVIER'S BEAKED WHALE (Ziphius cavirostris): X R X R R X
Hawaiian Stock

PYGMY SPERM WHALE (Kogia breviceps): X R X R R R
Hawaiian Stock

DWARF SPERM WHALE (Kogia sima): X R X R R R
Hawaiian Stock

SPERM WHALE (Physeter macrocephalus): X R X R R X
Hawaiian Stock

BLUE WHALE (Balaenoptera musculus): X R X R R R
Hawaiian Stock

FIN WHALE (Balaenoptera physalus): X R X R R R
Hawaiian Stock

BRYDE'S WHALE (Balaenoptera edeni): X R X R R R
Hawaiian Stock

APPENDIX TITLES APPENDIX NUMBERS

Summary of Pacific Stock Assessment Reports 1 3 1 2 3 3 3 3
Description of U.S. Commercia Fisheries 1 1 1 1 1
Cetacean Survey Effort 2 2 2 2 2
Chronology of U. S. Pecific Stock Assessment Reports 1 4 4 4 4
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APPENDI X 4 (revised $6f31266202/19/2003)

CHRONOLOGY OF U.S. PACIFIC MARINE MAMMAL STOCK ASSESSMENT REPORTS, 1995-2003.
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 " 2003 |

U.S. Fish and Wildlife Service California & Washington sea otter
stock assessments

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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