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Marine Mammals of the
Paciﬁ Region and Hawaii

INTRODUCTION

The Pacific region has 64 stocks of at least 39
species of marine mammals. All species are pro-
tected under the Marine Mammal Protection Act
(MMPA), and threatened and endangered species
are also protected under the Endangered Species
Act (ESA). The U.S. Fish and Wildlife Service is
responsible for managing two stocks of sea otters
(central California and Washington), while the
National Marine Fisheries Service (NMFS) has
management authority for cetacean and pinniped
stocks. Of the 64 marine mammal stocks found
in the Pacific region, 13 stocks are listed under
the ESA (2 threatened, 11 endangered), and 16
stocks are strategic under the MMPA. In the eastern
Pacific Ocean (i.e. waters off Washington, Oregon,
California, and northern Mexico), the strategic

stocks of marine mammals include endangered
sperm, humpback, blue, fin, sei, and southern
resident killer whales; short-finned pilot whales;
long-beaked common dolphins; and threatened
Guadalupe fur seals and California sea otters. Stra-
tegic stocks in Hawaiian waters include endangered
sperm, blue, fin, and sei whales; false killer whales
(Hawaii stock); and endangered Hawaiian monk
seals. Fourteen stocks have known population
trends: seven are increasing, one is stable/increas-
ing, five are stable, and one is declining; the trends
for the remaining 50 stocks are unknown. The sta-
tus of marine mammal stocks in the Pacific region is
summarized in Table 22-1. Seven marine mammal
stocks are highlighted in this chapter: the Hawaiian
monk seal, the Pacific Islands Stock Complex of
false killer whales, the eastern North Pacific stocks
of humpback and blue whales, and three stocks of
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A killer whale breaks the
ocean surface. The South-
ern Resident stock of killer
whales is listed as Endan-
gered under the ESA.
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Table 22-1
Status of marine mammal
stocks in the Pacific region.

Potential Total
Minimum  biological Annual annual
population  removal fisheries- human- MMPA/
estimate level caused caused Strategic ESA
Species/stock (N (PBR)?  mortality® mortality* status® status® Trend’
Seals and sea lions
California sea lion (U.S.) 141,842 8,511 > 159 > 232 No |
Guadalupe fur seal 3,028 91 0.0 0.0 Yes T |
Harbor seal
California 31,600 1,896 389 >389 No S
Oregon & Washington Coast 22,380 1,343 >13 >15.2 No S
Washington Inland Waters 12,844 771 > 30 >34 No S
Hawaiian monk seal 1,214 Undet.  Unknown  Unknown Yes E D
Northern elephant seal (California Breeding) 74,913 4,382 >8.8 >10.4 No |
Northern fur seal (San Miguel Island) 5,096 219 >1.0 >1.0 No U
Whales and porpoises
Baird's beaked whale (CA/OR / WA) 203 2.0 0 0.2 No u
Blainville's beaked whale (Hawaii) 1,204 9.6 0.8 0.8 No u
Blue whale
Eastern North Pacific 1,005 1.0 0 0.6 Yes E U
Western North Pacific Unknown Undet.  Unknown  Unknown Yes E u
Bottlenose dolphin
California Coastal 290 2.4 0.4 0.4 No S
CA/OR /WA Offshore 2,295 23 0.2 0.2 No u
Hawaii 2,046 20 >0.2 >0.2 No u
Brydes whale
Eastern Tropical Pacific Unknown Undet. 0 0 No U
Hawaii 373 3.7 Unknown  Unknown No U
Common dolphin (CA/OR / WA) 392,687 3,927 59 59 No u
Cuvier's beaked whale
CA/OR/WA 1,234 10 0 >0.2 No u
Hawaii 6,919 69  Unknown  Unknown No U
Dall's porpoise (CA/ OR / WA) 43,425 347 1.8 1.4 No u
Dwarf sperm whale
CA/OR/WA Unknown Undet. 0 0 No u
Hawaii 11,555 116 Unknown  Unknown No U
False killer whale
Hawaii 249 2.4 4.9 4.9 Yes U
Palmyra Atoll 806 7.7 1.9 1.9 No U
Fin whale
CA/OR/WA 2,760 16 0 1.4 Yes E u
Hawaii 101 0.2 Unknown  Unknown Yes E U
Fraser’s dolphin (Hawaii) 7,917 79  Unknown Unknown No U
Harbor porpoise
Morro Bay 1,206 10 4.5 4.5 No |
Monterey Bay 1,149 10 9.5 9.5 No S
Northern California / Southern Oregon 12,940 259 >0 >0 No U
Oregon / Washington Coast 27,705 277 0.6 0.6 No U
San Francisco—Russian River 6,254 63 >0.8 >0.8 No S/l
Washington Inland Waters 7,841 63 15.2 15.4 No u
Humpback whale (CA/OR / WA) 1,236 2.5 >1.8 >272 Yes E |
Killer whale
Eastern North Pacific Offshore 331 3.3 0 0 No u
Eastern North Pacific Southern Resident 89 0.18 0 0.2 Yes E u
Hawaii 250 2.5 Unknown  Unknown No U
Long-beaked common dolphin (California) 1,152 1" 12.5 12.5 Yes U
Longman'’s beaked whale (Hawaii) 371 3.7 Unknown  Unknown No U
Melon-headed whale (Hawaii) 1,386 14 Unknown  Unknown No u
Mesoplodont beaked whales (CA/ OR / WA) 576 5.7 0 0 No u
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Potential Total
Minimum  biological Annual annual
population  removal fisheries- human- MMPA/
estimate level caused caused Strategic ESA
Species/stock (N (PBR)?  mortality® mortality* status® status® Trend”
Minke whale
CA/OR/WA 544 5.4 0 0 No u
Hawaii Unknown Undet.  Unknown  Unknown No U
Northern right whale dolphin (CA/OR / WA) 11,754 113 18 18 No U
Pacific white-sided dolphin (CA/OR / WA) 39,822 382 5.4 5.4 No u
Pantropical spotted dolphin (Hawaii) 7,362 74 >0.8 >0.8 No U
Pygmy killer whale (Hawaii) 382 3.8 Unknown  Unknown No U
Pygmy sperm whale
CA/OR/WA Unknown Undet. 0 0.2 No u
Hawaii 4,082 41 Unknown  Unknown No U
Risso's dolphin
CA/OR/WA 9,947 80 6.6 6.6 No u
Hawaii 1,426 14 Unknown  Unknown No u
Rough-toothed dolphin (Hawaii) 13,184 132 Unknown  Unknown No U
Sei whale
Eastern North Pacific 27 0.005 0 0 Yes E U
Hawaii 37 0.1 Unknown  Unknown Yes E u
Short-finned pilot whale
CA/OR/WA 123 0.98 1.0 1.0 Yes u
Hawaii 5,986 60 0.8 0.8 No u
Sperm whale
CA/OR/WA 1,719 3.4 0.2 0.2 Yes E U
Hawaii 5,631 1 0.0 0.0 Yes E U
Spinner dolphin (Hawaii) 1,691 17 0 0 No U
Striped dolphin
CA/OR/WA 16,737 167 0 0 No u
Hawaii 7,078 71 Unknown  Unknown No U
Other marine mammals®
Sea otter
California 2,376 7  Unknown  Unknown Yes T |
Washington? 790 8 Unknown  Unknown No |

Wmm is a conservative estimate of abundance used to estimate PBR; it provides reasonable assurance that the stock size is equal to or greater than
the estimate.

2The maximum number of animals, not including natural mortalities, that may be removed from a stock while allowing that stock to reach or stay
at its optimum sustainable population level (50-100% of its carrying capacity); calculated as the product of N, one-half of R__  (the maximum
productivity rate), and F, (the recovery factor). Undet. = undetermined.

max

SAn estimate of the total number of annual mortalities and serious injuries (likely to result in death) caused by commercial fisheries; represents
injuries/mortalities occurring only within the U.S. Exclusive Economic Zone.

4An estimate of the total number of annual mortalities and serious injuries (likely to result in death) caused by humans; includes other sources of
mortality, such as ship strikes, strandings, orphaned animals collected for public display, mortalities associated with research activities, take by
foreign countries, and mortalities associated with activities authorized through incidental take regulations.

5As defined in the Marine Mammal Protection Act (MMPA) Amendments of 1994, any marine mammal stock 1) for which the level of direct human-
caused mortality exceeds the PBR level; 2) which is declining and likely to be listed as threatened under the Endangered Species Act (ESA); or 3)
which is listed as threatened or endangered under the ESA or as depleted under the MMPA.

6As defined in the MMPA, any species that is listed as threatened (T) or endangered (E) under the ESA is also considered to be a depleted (D) stock.

7Trends: I=increasing; S/I=stable/increasing; S=stable; D=decreasing; U=unknown.

8These species are under the jurisdiction of the U.S. Fish and Wildlife Service, and are not included in the stock-status tables of the National Overview.

9There is no formal Federal ESA designation for the northern sea otter, but this stock is legally designated as endangered by the State of Washing-
ton (Washington Administrative Code 232-12-014).
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Juvenile monk seal.

harbor porpoise in central California. Additional

details and information about all 62 stocks man-
aged by NMES in the Pacific region can be found
in the MMPA stock assessment reports (Carretta
et al., 2007).

HAWAIIAN MIONK SEAL
Stock Definition and Geographic Range

Hawaiian monk seals are distributed through-
out the Northwestern Hawaiian Islands (NWHI)
in six main reproductive subpopulations at French
Frigate Shoals, Laysan Island, Lisianski Island, Pearl
and Hermes Reef, Midway Atoll, and Kure Atoll.
Additional populations with limited reproduction
are found at Necker and Nihoa Islands, and a small
but apparently growing number of seals occur
throughout the main Hawaiian Islands (MHI).

Genetic variation among NWHI monk seals
appears low and may reflect both a long-term histo-
ry of low population levels and more recent declines
due to human influences. On average, 10-15% of
the seals migrate among the NWHI subpopulations
(Johnson and Kridler, 1983; Harting, 2002 ). These
subpopulations are therefore not demographically
isolated, although the different island subpopula-
tions have exhibited considerable independence.
For example, abundance at French Frigate Shoals
grew rapidly from the 1950’s to the 1980’, while
other subpopulations rapidly declined. NWHI and
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MHI seals have not been compared genetically,
but observed interchange of individuals among
the regions is extremely rare, suggesting that these
may be more appropriately designated as separate
stocks. Further evaluation of a separate MHI stock
will be pursued following genetic stock structure
analysis (currently underway) and additional stud-
ies of MHI monk seals. In the meantime, while
research and recovery activities may focus on the
problems of single island/atoll subpopulations, the
species is managed as a single stock.

Population Size and Current Trend

The total Hawaiian monk seal abundance
in 2007 was estimated at 1,247; this estimate is
the sum of estimated abundance at the six main
NWHI subpopulations, an extrapolation of counts
at Necker and Nihoa Islands, and a minimum
abundance estimate for the MHI. A total of 1,072
seals (including pups) were estimated for the main
reproductive subpopulations in 2005. Estimates for
Necker and Nihoa Islands (+ standard deviation)
were 48.5 (£ 19.9) and 51.7 (¢ 22.1), respectively.
The total number of individually identifiable seals
in the MHI was 77 for 2005, and is the current
best minimum abundance estimate for this area.
The minimum population estimate (V_, ) for the
entire Hawaiian monk seal population in 2007 was
1,214 seals.

Total mean non-pup beach counts at the six
main reproductive NWHI subpopulations in 2005
were 67% lower than in 1958. From 1998 (the first
year for which a reliable total abundance estimate
has been obtained) through 2005, abundance has
declined at 3.8% per year; this is the best estimate
of current population trend.

Natural sources of mortality which may impede
the recovery of Hawaiian monk seals include food
limitation, shark predation, single- and multiple-
male aggression, and disease/parasitism. Various
measures to detect and mitigate male aggression
have been developed and successfully applied.
Shark-related injury and mortality incidents occur
throughout the monk seal’s range, but shark preda-
tion on monk seal pups has emerged as a serious
threat since the late 1990’s. Various mitigation

measures are ongoing to address this problem.
An Unusual Mortality Event (UME) contin-
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gency plan has recently been published for the
monk seal (Yochem et al., 2004). While disease
effects on monk seal demographic trends are un-
certain, there is concern that diseases of livestock,
feral animals, pets, or humans could be transferred
to native monk seals in the MHI and potentially
spread to the core population in the NWHI. Recent
diagnoses confirm that in 2003 and 2004, two
deaths of free-ranging monk seals were associated
with diseases not previously found in the species:
leptospirosis and toxoplasmosis. Leprospira bacteria
are found in many of Hawaii’s streams and estuar-
ies and are associated with livestock and rodents.
Cats, domestic and feral, are a common source of
toxoplasma parasites.

Human-induced mortality has caused two
major declines of the Hawaiian monk seal (Ragen,
1999). Sealers, surviving sailors of wrecked ships,
guano gatherers, and feather hunters decimated
this species in the 1800’s (Dill and Bryan, 1912;
Wetmore, 1925; Clapp and Woodward, 1972). A
1958 survey indicated at least a partial recovery
of the species during the first half of this century
(Rice, 1960); however, subsequent surveys docu-
mented a second major decline beginning in 1958
(or earlier), during which several populations
(Kure Atoll, Midway Atoll, and Pearl and Hermes
Reef) decreased by 80-100%. The causes of this
second decline have not been fully explained, but
population trends at some sites appear to have been
determined by the pattern of human disturbance
(Kenyon, 1972; Gerrodette and Gilmartin, 1990;
Ragen, 1999). Such disturbances have caused preg-
nant females to abandon prime pupping habitat
and nursing females to abandon their pups, thereby
increasing juvenile mortality. Currently, human ac-
tivity in the NWHI is highly restricted and human
disturbance of seals has become relatively rare. In
contrast, a small number of seals coexist with 1.2
million residents and over 6 million tourists each
year in the MHI, where disturbance of seals is a
concern.

Fishery interactions with monk seals include
operations/gear conflict, seal consumption of
discarded fish, and competition for prey. En-
tanglement of monk seals in discarded fishing
gear, which is believed to originate outside the
Hawaiian Archipelago, is a source of mortality and
injury throughout the seal’s range. The NWHI

J. P. McVey, NOAA Sea Grant

lobster fishery has been closed since 2000 due
to uncertainty in stock assessments, removing a
potential source of interactions with monk seals.
The NWHI bottomfish fishery, which has been
reported to interact with monk seals, will close
no later than 2011 in accordance with President
Bush’s establishment of the Papahanaumokuikea
Marine National Monument in 2006. Interactions
between the pelagic longline fishery and monk seals
apparently ceased in 1991 after NMEFS established
a permanent Protected Species Zone extending 50
nautical miles (n.mi.) around the NWHI and the
corridors between the islands. Interactions between
nearshore fisheries and monk seals also occur in the
MHI, mostly involving hookings of seals. A total
of 32 seals were observed with embedded hooks in
the MHI during 1990-2005, and the frequency of
such hookings appears to be on the rise.

In addition to disturbance and nearshore fish-
ery interactions, monk seals face other challenges
in the MHI. These include exposure to feral and
domestic animals, which represent potential dis-
ease vectors. Additionally, vessel traffic around the
populated islands carries the potential for collisions
with seals and impacts from oil spills. Thus, issues
surrounding the presence of monk seals in the
MHI will likely become an increasing focus for
management and recovery of this species.

Stock Status

In 1976, the Hawaiian monk seal was desig-
nated as endangered under the ESA and depleted
under the MMPA. The species is well below its
optimum sustainable population (OSP) and
therefore is characterized as a strategic stock un-
der the MMPA. According to the methodology
specified in the 1994 Amendments to the MMPA
and guidelines subsequently developed by NMES,
potential biological removal (PBR) for the monk
seal is undetermined. The original 1983 Recovery

Plan for the Hawaiian monk seal was revised in

2007.
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Figure 22-1

False killer whale sighting locations during standardized shipboard surveys
of the Hawaiian U.S. EEZ (2002, black diamond), the Palmyra U.S. EEZ (2005,
open squares), and pelagic waters of the central Pacific south of the Hawaiian
Islands (2005, open squares). Outer lines represent approximate boundary of
U.S. EEZs.
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FALSE KILLER WHALE:
PACIFIC ISLANDS STOCK COMPLEX

Stock Definition and Geographic Range

False killer whales are found worldwide in
tropical and warm-temperate waters. In the North
Pacific, this species is well known from southern Ja-
pan, Hawaii, and the eastern tropical Pacific. Most
knowledge about this species comes from outside of
Hawaiian waters, although there are six stranding
records from Hawaiian waters (Nitta, 1991; Mal-
dini et al., 2005) and two sightings of false killer
whales were made during a 2002 shipboard survey
of U.S. waters surrounding the Hawaiian Islands
(Figure 22-1; Barlow, 2006). Smaller-scale surveys
conducted in the MHI show that false killer whales
are also commonly encountered in nearshore waters
(Mobley et al., 2000; Mobley, 2001, 2002, 2003,
2004; Baird et al., 2005).

Genetic analyses of tissue samples collected near
the main Hawaiian Islands indicate that Hawaiian
false killer whales are reproductively isolated from
false killer whales found in the eastern tropical
Pacific Ocean (Chivers et al., 2007); however,
the offshore range of this Hawaiian population is
unknown. Fishery interactions demonstrate that
this species also occurs in U.S. territorial waters
around Palmyra Atoll (Table 22-2; Figure 22-2),
but it is not known whether these animals are part
of the Hawaiian stock or whether they represent a
separate stock of false killer whales. Recent surveys
have confirmed the presence of false killer whales
in the U.S. Exclusive Economic Zone (EEZ) wa-
ters of American Samoa and Johnston Atoll. For
the MMPA stock assessment reports, there are
currently two Pacific Island Region management
stocks: 1) the Hawaiian stock, which includes ani-
mals found within the EEZ of the Hawaiian Islands;
and 2) the Palmyra stock, which includes false killer
whales found in the EEZ of Palmyra Atoll.

Population Size and Current Trend

Population estimates for this species have been
made from shipboard surveys in Japan and the
eastern tropical Pacific, but genetic evidence sug-
gests that false killer whales around Hawaii form
a distinct population. A recent mark—recapture
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Outside of U.S. EEZ

Hawaiian Island EEZ

Palmyra Island EEZ

% observer Mean annual Mean annual Mean annual
Year coverage Obs. Est. takes Obs. Est. takes Obs. Est. takes
2001 23.0 2 11 (0.71) 0 0(-) 1 4(1.00)
2002 24.8 3 12 (0.58) 0 0(-) 2 5(0.71)
2003 21.9 0 0(-) 7.7 (0.34) 2 8(0.68) 4.9 (0.41) 0 0(-) 1.9 (0.59)
2004 25.4 3 12 (0.58) 3 13 (0.58) 0 0(-)
2005 34.2 1 4(1.00) 1 3(1.00) 0 0(-)

photo-identification study of false killer whales in
the inshore waters of the main Hawaiian Islands
produced an estimate of 123 individuals (CV =
0.72; Baird et al., 2005). Analyses of a 2002 ship-
board line-transect survey of the entire Hawaiian
EEZ (Hawaiian Islands Cetacean and Ecosystem
Assessment Survey or HICEAS) resulted in an
abundance estimate of 236 (CV = 1.13) false
killer whales (Barlow, 2006). A re-analysis of the
HICEAS data using improved methods and incor-
porating additional sighting information obtained
during line-transect surveys south of the Hawaiian
EEZ during 2005 resulted in a revised estimate
of 484 (CV = 0.93) false killer whales within the
Hawaiian Islands EEZ (Barlow and Rankin, 2007).
This is the best available abundance estimate for
false killer whales within the Hawaiian Islands
EEZ.

Recent line-transect surveys in the Palmyra
EEZ produced an estimate of 1,329 (CV = 0.65)
false killer whales (Barlow and Rankin, 2007). This
is the best available abundance estimate for false
killer whales within the Palmyra Atoll EEZ.

Information on the current population trend of
false killer whales is not available for either Hawaii
or Palmyra Atoll.

Stock Status

Information on fishery-related mortality of
cetaceans in Hawaiian waters is limited, but the
types of gear used in Hawaiian fisheries (includ-
ing gillnets, traps, and longlines) 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 occasionally entangle whales. Interactions

with cetaceans have been reported for all Hawaiian

pelagic fisheries, and false killer whales have been
identified in fishermen’s logs and NMES observer
catches from pelagic longlines (Nitta and Hender-

son, 1993).

Table 22-2

Summary of available infor-
mation on observed (Obs.)
and estimated (Est.) inci-
dental mortality and serious
injury of false killer whales
(Hawaiian stock) in commer-
cial fisheries, by EEZ region.
Data is based on observer
data from the Hawaii-based
longline fishery. Mean annu-
al take estimates are based
on 2001-05 data; the coef-
ficient of variation (CV) is in
parentheses. The minimum
total annual take within U.S.
EEZ waters is estimated to be
6.8 (CV =0.34).
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Figure 22-2

Between 1994 and 2005, 20 false killer whales
were observed hooked in the Hawaii-based longline
fishery, with approximately 4-34% of all effort ob-
served (Forney and Kobayashi, 2007; Figure 22-2).
The average interaction rate of false killer whales
was 0.81 animals per 1,000 sets. All false killer
whales caught were considered seriously injured,
based on the nature of the interactions (Forney
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Locations of observed false
killer whale takes (filled sym-
bols) and possible takes of
this species (open symbols)
in the Hawaii-based longline
fishery, 2001-05. Stars are
locations of genetic samples
from fishery-caught false
killer whales. Solid lines
represent the U.S. EEZ.
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Humpback whale breaching,
Hawaiian Islands Hump-
back Whale National Marine
Sanctuary.

and Kobayashi, 2005). Average 5-year estimates of
mortality and serious injury for 2001-05 are 7.7
(CV = 0.34) false killer whales per year outside of
the U.S. EEZ, 4.9 (CV = 0.41) false killer whales
within the Hawaiian Islands EEZ, and 1.9 (CV =
0.59) false killer whales within the Palmyra Atoll
EEZ (Table 22-2). Total U.S. EEZ mortality and
serious injury for all areas combined averaged 6.8
(CV = 0.34) false killer whales per year between
2001 and 2005.

False killer whales are not listed as threatened
or endangered under the ESA or as depleted
under the MMPA. Because the rate of mortality
and serious injury to false killer whales within
the Hawaiian Islands EEZ (4.9 animals per year)
exceeds the PBR (PBR = 2.4) under the MMPA,
this stock is considered a strategic stock under the
1994 amendments to the MMPA. The total fishery
mortality and serious injury for Hawaiian false
killer whales cannot be considered to be insignifi-
cant and approaching zero, because it exceeds the
PBR. The rate of mortality and serious injury to
false killer whales within the Palmyra Atoll EEZ in
the Hawaii-based longline fishery (1.9 animals per
year) does not exceed the PBR (7.7) for this stock

290

Stan Butler

and thus, this stock is not considered strategic.
The total fishery mortality and serious injury for
the Palmyra stock is greater than 10% of the PBR
and, therefore, cannot be considered insignificant
and approaching zero.

HUMPBACK WHALE: CALIFORNIA/
OREGON/WASHINGTON STOCK

Stock Definition and Geographic Range

Within the North Pacific, at least three sepa-
rate stocks of humpback whales migrate between
their winter/spring calving and mating areas and
their summer/fall feeding areas: 1) the California/
Oregon/Washington stock (CA/OR/WA stock,
also called the eastern North Pacific stock), which
includes whales that migrate from Mexico and
Central America to feeding grounds off the U.S.
west coast and southern British Columbia in
summer/fall (Figure 22-3); 2) the Central North
Pacific stock, which includes whales that migrate
from the Hawaiian Islands to northern British
Columbia, Southeast Alaska, and Prince William
Sound west to Kodiak; and 3) the Western North
Pacific stock, which includes whales that migrate
from islands in the western Pacific to feeding areas
off Russia, along the Aleutian Islands, and in the
Bering Sea. Winter/spring populations of hump-
back whales also occur in Mexico’s offshore islands,
but the summer/fall feeding destination of these
whales is not well known. Although this structure
represents the predominant migration pathways,
some individual whales migrate from Mexico to
the Gulf of Alaska and others migrate from Japan
to British Columbia. In general, interchange occurs
(at low levels) between breeding areas, but fidelity
is extremely high among the feeding areas.

Significant genetic differences exist between
the California and Alaska feeding groups based on
analyses of mitochondrial DNA and nuclear DNA.
The genetic exchange rate between the California
and Alaska groups is estimated to be less than one
female per generation. The two breeding areas (Ha-
waii and coastal Mexico) showed fewer genetic dif-
ferences than did the corresponding feeding areas.
The observed movement of individually identified
whales between Hawaii and Mexico substantiates
these findings.
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Population Size and Current Trend

Based on whaling statistics, the pre-1905 popu-
lation of humpback whales in the North Pacific
was estimated to be 15,000, but whaling reduced
this population to approximately 1,200 by 1966.
The entire North Pacific total now almost certainly
exceeds 6,000 humpback whales. For the CA/OR/
WA stock, the more recent abundance estimate is
1,300~1,400 whales based on ship surveys in 1996
and 2001 and on mark-recapture studies in 2002
and 2003. Ship surveys provide some indication
that humpback whales increased in abundance
in California coastal waters between 1979-80
and 1991 and between 1991 and 1996; however,
estimates declined between 1996 and 2001. Mark—
recapture population estimates increased steadily
from 1988-90 to 1997-98 at about 8% per year.
The CA/OR/WA stock appears to have declined in
abundance between 1998 and 1999, but the most
recent mark—recapture estimate shows that growth
may have resumed. Population estimates for the en-
tire North Pacific have also increased substantially,
from 1,200 whales in 1966 to between 6,000 and
10,000 whales circa 1992. Although these estimates
are based on different methods and the earlier
estimate is extremely uncertain, the population
growth rate implied by these estimates (6-8%) is
consistent with the recently observed growth rate
of the CA/OR/WA stock. The best estimate of
humpback whale abundance in the CA/OR/WA
region is the average of the 2001-05 line-transect
estimate (1,401 animals) and the 2002/2003
mark—recapture estimate (1,391 animals) or 1,396
whales.

Stock Status

Humpback whales in the North Pacific were
estimated to have been reduced to 13% of carrying
capacity (K) by commercial whaling. The initial
abundance has never been estimated separately
for the CA/OR/WA stock, but this stock was also
depleted (probably twice) by whaling. Both the
central and eastern stocks have been recovering
since the end of commercial whaling in 1964, and
recent population growth rates have been 6-8%
annually. Humpback whales are formally listed as
endangered under the ESA, and consequently the
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California/Mexico stock is automatically consid-
ered as a depleted and strategic stock under the
MMPA. The estimated annual mortality and injury
due to entanglement (1.8 per year), ship strikes (0.2
per year), and other anthropogenic sources (0.2 per
year) is less than the potential biological removal
(PBR = 2.5) estimated for U.S. waters.

BLUE WHALE:
EASTERN NORTH PACIFIC STOCK

Stock Definition and Geographic Range

The North Pacific contains at least two stocks of

blue whales that are distinguishable based on stable
differences in call characteristics. Up to five stocks

291

Humpback whale sightings
based on shipboard sur-
veys off California, Oregon,
and Washington, 1991-2005.
Dashed line represents the
U.S. EEZ; thin lines indicate
completed transect effort of
all surveys combined.
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have been proposed for the North Pacific. This

section covers the Eastern North Pacific stock that
feeds primarily in California waters in summer/
fall (from June to November) and migrates south
to reproductive areas off Mexico and as far south
as the Costa Rica Dome (10°N) in winter/spring.
Blue whales have been seen and heard off Oregon
with increasing frequency since 2000 (Figure 22-
4). In 2004, blue whales were seen in the northern
Gulf of Alaska for the first time in approximately
two decades. One of those whales was identified

by photographers as a whale that was previously
seen off southern California in the 1990%. In re-
cent years, acoustic researchers have documented
Eastern North Pacific blue whale calls in the Gulf
of Alaska. It is not known whether blue whales are
now rediscovering this historical feeding area or
whether they have continued to use this area in
small numbers that escaped the notice of whale
biologists.

Population Size and Current Trend

The size of the feeding stock of blue whales in
California was estimated recently using both line-
transect methods and mark—recapture methods.
The line-transect estimates of 800 whales were
based on ship surveys off California, Oregon,
and Washington in 2001 and 2005. The mark-
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Figure 22-4

Blue whale sighting locations based on aerial and summer/autumn shipboard
surveys off California, Oregon, and Washington, 1999-2005. Dashed line
represents the U.S. EEZ; thin lines represent completed transect effort for all
surveys combined.

Aerial photo of a blue whale
with her calf in the eastern
tropical Pacific Ocean.

recapture estimates were based on photographs of
individual whales taken off California in 2000-02,
and averaged 1,567 individuals. The best current
estimate of blue whale abundance is the average of
the line-transect and mark—recapture estimates, or
approximately 1,186 blue whales off the U.S. West
Coast.

There is some indication that blue whales
have increased in abundance in California coastal
waters between 1979—-80 and 1991, and between
1991 and 1996. This may be due to an increase
in the blue whale stock as a whole, but could also
be the result of increased use of California waters

as a feeding area. Although the population in the

SWFSC Protected Resources Division

North Pacific is expected to have grown since be-
ing given protected status in 1966, the possibility
of continued unauthorized takes after blue whales
were protected and the existence of incidental ship
strikes make this uncertain.
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Stock Status

Previously, blue whales in the entire North
Pacific were estimated to be at 33% (1,600) of
historic carrying capacity (4,900). The initial abun-
dance has never been estimated separately for the
eastern stock, but this stock was almost certainly
depleted by whaling. Blue whales are formally listed
as endangered under the ESA, and consequently
the eastern North Pacific stock is automatically
considered as a depleted and strategic stock under
the MMPA. There were no observed fishery en-
tanglements during the period of 1998-2002, and
the total estimated human-caused mortality and
serious injury due to ship strikes (0.6 per year) is
less than the potential biological removal (PBR =
1.0) calculated for this stock.

HARBOR PORPOISE:
CENTRAL CALIFORNIA STOCKS

Stock Definition and Geographic Range

In the Pacific, harbor porpoises are found in
coastal and inland waters from Point Concep-
tion, California, north to Alaska and west to the
Kamchatka Peninsula (in eastern Russia) and Ja-
pan (Gaskin, 1984). Most harbor porpoise along
the California coast are found in waters less than
60 m deep (Barlow, 1988; Carretta et al., 2001).
In contrast to harbor porpoises on the U.S. East
Coast, which exhibit seasonal migrations between
the Carolinas and the Gulf of Maine (Polacheck et
al., 1995), U.S. West Coast harbor porpoises appear
to have limited geographic movement. Along the
California coast, harbor porpoise were previously
divided into two stocks (central California and
northern California) based on regional differences
in pollutant levels and other evidence of limited
movement in this region (Calambokidis and
Barlow, 1991). Recent molecular genetic evidence
has revealed further population subdivision within
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Figure 22-5

this region (Chivers et al., 2002), and four harbor
porpoise stocks are now recognized off California
(Figure 22-5). This stock structure includes three
stocks in central California (Morro Bay, Monterey
Bay, and San Francisco—Russian River; Table 22-3),
and a Northern California/Southern Oregon stock.
Harbor porpoise stock boundaries may be further
refined as additional genetic samples are analyzed
in this region.

Small-scale movements of harbor porpoises
along the California coast in response to changing
oceanographic conditions, such as El Nifio, have
been suggested by Forney (1999), who found that
porpoise abundance off central California was
negatively correlated with higher than normal sea

surface temperatures.

Population Lower 95% Upper 95% Coefficient
Stock size confidence interval confidence interval of variation
Morro Bay 1,656 730 3,183 0.39
Monterey Bay 1,149 675 3,353 0.42
San Francisco—Russian River 8,521 4,151 17,145 0.38
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Harbor porpoise stocks and
boundaries in California and
southern Oregon. Stippled
area shows approximate
harbor porpoise habitat be-
tween 0-200 m depths. The
thick solid line represents
survey transects flown dur-
ing 1989-2002 aerial surveys.
Survey coverage north of the
California/Oregon border
has been completed by the
National Marine Mammal
Laboratory.

Table 22-3

Estimated population sizes
for harbor porpoise stocks
in central California based
on 1999 and 2002 aerial
surveys.
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Figure 22-6

Aerial survey estimates of abundance for central California stocks
of harbor porpoise, 1988-2002. Error bars represent the lower and
upper 95% confidence intervals. Solid lines represent linear regres-
sions on the natural logarithm of abundance over time.Top, Morro
Bay stock (slope of regression is statistically significant, p <0.002);
middle, Monterey Bay stock (slope of regression is not statistically
significant, p = 0.64); bottom, San Francisco-Russian River stock
(slope of regression is not statistically significant, p = 0.24).
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Population Size and Current Trend

The most recent estimates of population size
for the three central California porpoise stocks are
based on pooled data from aerial surveys conducted
in 1999 and 2002 (Carretta and Forney, 2004;
Table 22-3). A new series of aerial surveys was con-
ducted between 2003 and 2007 to provide updates
on the abundance of these stocks. Data from these
surveys are currently being analyzed.

Morro Bay Stock: Abundance estimates from a series
of nine aerial surveys conducted between 1988 and
2002 suggested that the Morro Bay population
of harbor porpoise was increasing. The first five
aerial surveys conducted between 1988 and 1993
yielded abundance estimates between 100 and
500 animals. Aerial surveys conducted between
1995 and 2002 yielded abundance estimates be-
tween 600 and 1,700 animals. Based on just the
1999-2002 aerial surveys, which were conducted
under the best conditions, the abundance estimate
is 1,656 animals. The slope of a linear regression on
the natural logarithm of abundance from 1988 to
2002 is significantly different from zero (p < 0.002,
Figure 22-6), indicating population growth.

Monterey Bay Stock: Harbor porpoise in Monterey
Bay do not show any trend in abundance over the
period of 1988-2002. The slope of a linear regres-
sion on the natural logarithm of abundance from
1988 to 2002 is not significantly different from
zero (p = 0.64, Figure 22-6). Based on just the
1999-2002 aerial surveys, which were conducted
under the best conditions, the abundance estimate
is 1,613 animals.

San Francisco-Russian River Stock: Abundance of
the San Francisco-Russian River stock of harbor
porpoise appeared to be stable or declining between
1988-1991, and the slope of a linear regression on
the natural logarithm of abundance from 1988 to
2002 is not significantly different from zero (p =
0.24, Figure 22-6). Based on just the 1999-2002
aerial surveys, which were conducted under the
best conditions, the abundance estimate is 6,254

animals.
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Stock Status

Harbor porpoise in California waters are not
listed as threatened or endangered under the ESA or
as depleted under the MMPA. In the early 19807,
harbor porpoise mortality in set gillnets off central
California was estimated at more than 200 animals
annually (Diamond and Hanan, 1986). In the
mid-to-late 1990’s, estimates of harbor porpoise
mortality in Monterey Bay ranged from 40 to 130
animals annually (Forney et al., 2001). A ban on
all gillnets in central California waters shallower
than 110 m took effect in September 2002; this
ban is expected to effectively reduce fishery-caused
harbor porpoise mortality in this region to near
zero. The current mean annual human-caused
mortality (take) for the three central California
stocks is less than the potential biological removal,
and none of the stocks is considered strategic under
the MMPA. The average annual mortality for each
stock compared to PBR is given in Table 22-4.

Stock PBR Mean annual takes
Morro Bay 10 4.5(0.97)
Monterey Bay 10 9.5 (0.66)

San Francisco—Russian River 63 0.8 (NA)

Table 22-4

Potential biological removal (PBR) and mean
annual mortality and serious injury of harbor
porpoise for the period 1998-2002, with the coef-
ficient of variation in parentheses.
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