
C-8 Correspondence – Victoria Bogdan Tejeda 

From: Victoria Bogdan Tejeda [mailto:vbogdantejeda@biologicaldiversity.org]  
Sent: Tuesday, March 21, 2023 3:27 PM 
To: CityClerk <CityClerk@longbeach.gov> 
Subject: CBD Sources, 4.2 
 
-EXTERNAL- 

 
Attached:   
USGS (2003) 

USFS, Southern Sea Otter 
 

 

Victoria Bogdan Tejeda (she/her) 

Staff Attorney, Climate Law Institute 

Center for Biological Diversity 

1212 Broadway, Suite 800 

Oakland, CA 94612 

Ph: 510.844.7103 ext. 303 

 



������������	�
� ���������������������������������������� ���!���"���#���$����%���#��&$��$�����!�'��%�� �(����(�%%��)��*��"+*�%�%�����*��,�-

*��+%���+��%.�%/%./�$��!�������!�����	�����������.*�" 0��
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5-YEAR REVIEW
Southern Sea Otter (Enhydra lutris nereis)

I. GENERAL INFORMATION

Purpose of 5-Year Reviews

The U.S. Fish and Wildlife Service (Service) is required by section 4(c)(2) of the Endangered
Species Act (Act) to conduct a status review of each listed species at least once every 5 years.
The purpose of a 5-year review is to evaluate whether or not the species’ status has changed
since it was listed (or since the most recent 5-year review). Based on the 5-year review, we
recommend whether the species should be removed from the list of endangered and threatened
species, be changed in status from endangered to threatened, or be changed in status from
threatened to endangered. Our original listing of a species as endangered or threatened is based
on the existence of threats attributable to one or more of the five threat factors described in
section 4(a)(l) of the Act, and we must consider these same five factors in any subsequent
consideration of reclassification or delisting of a species. In the 5-year review, we consider the
best available scientific and commercial data on the species and focus on new information
available since the species was listed or last reviewed. If we recommend a change in listing
status based on the results of the 5-year review, we must propose to do so through a separate
rule-making process defined in the Act that includes public review and comment.

Species Overview

The sea otter (Enhydra lutris) is the largest member of the family Mustelidae and the smallest
species of marine mammal in North America. An important predator in the nearshore marine
ecosystems of the North Pacific Ocean, the sea otter is generally considered to be a “keystone”
species in these communities. Sea otters exert a strong limiting influence on their prey
populations, including a wide variety of nearshore marine invertebrates, and have large-scale
community effects disproportionate to their abundance (Estes and Palmisano 1974, Palmisano
and Estes 1977, Estes et al. 1978, Duggins 1980, Palmisano 1983, Estes and Harrold 1982).

Sea otters once ranged along the North Pacific rim from the northern Japanese islands to mid-
Baja California, Mexico. Following near-extinction as a result of the fur trade during the 18th and
19th centuries, sea otters were legally protected in 1911 by the International fur Seal Treaty
(Service 2003). There are three recognized subspecies of sea otters: the Russian or Asian sea
otter (E. 1. lutris); the Alaskan or northern sea otter (E. 1. kenyoni); and the California or southern
sea otter (E. 1. nereis). The southern sea otter has the most southerly range of the three
recognized subspecies and currently occurs in only two areas of California, the mainland
coastline from San Mateo County to Santa Barbara County and San Nicolas Island, Ventura
County. Historically, 16,000-20,000 sea otters are believed to have resided in the area that is now
California (California Department of Fish and Game (CDFG) 1976).’ The population index for

1 As of January 2013, the California Department of fish and Game was renamed the California Department of fish
and Wildlife. We refer to that agency by its previous name when the document or action we are referring to was
produced or undertaken prior to January 2013.
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2014 is 2,944 animals (U.S. Geological Survey-Western Ecological Research Center (USGS
WERC) 2014).

Methodology Used to Complete This Review

This review was prepared by the Ventura Fish and Wildlife Office (VFWO), following the
Region $ guidance issued in March 2008. We used information from the recovery plan for the
southern sea oiler (Service 2003), survey information from USGS, peer-reviewed scientific
publications, personal communications with experts, and information submitted in response to
our Federal Notice initiating this 5-year review to update the species’ status and threats (74 FR
12878). This 5-year review contains updated information on the species’ biology and threats and
an assessment of that information compared to what was known at the time of listing or since the
last 5-year review. We focus on current threats to the species that are attributable to the Act’s
five listing factors. The review synthesizes this information to evaluate the listing status of the
species and to provide an indication of its progress towards recovery. Finally, based on this
synthesis and the threats identified in the five-factor analysis, we recommend a prioritized list of
conservation actions to be completed or initiated within the next 5 years.

Contact Information

Lead Regional Office: Michael Long, Division Chief, Endangered Species, Region 8,
Pacific Southwest; (916) 414-6464.

Lead Field Office: Lilian Carswell, Southern Sea Oiler Recovery and Marine
Conservation Coordinator, and Catherine Darst, Assistant Field Supervisor, Listing and
Recovery, Ventura Fish and Wildlife Office; ($05) 644-1766.

Federal Register (FR) Notice Citation Announcing Initiation of This Review

A notice announcing initiation of the 5-year review of this taxon and the opening of a 60-day
period to receive information from the public was published in the Federal Register on March 25,
2009 (74 FR 12878). We received three submissions of information during the 60-day period.

Listing History

Original Listing
FR Notice: 42 FR 2965, January 14, 1977
Entity Listed: the subspecies Enhydra lutris nereis
Classification: Threatened

State Listing
Enhydra lutris nereis was listed by the State of California as “frilly protected” in 1913.
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Associated Rulemakings

On August 11, 1987, we issued a final rule to establish and manage an experimental population
of southern sea otters at San Nicolas Island, California, under the authorities and guidelines of
Public Law 99-625, 100 Stat. 3500 (1986) (52 FR 29754). In 2012, we determined formally that
the translocation program, which included the requirement to maintain a management or “no
otter” zone in the Southern California Bight had failed; the experimental population designation
was removed upon termination of the translocation program and its respective translocation and
management zones by a rulemaking published in the Federal Register on December 19, 2012 (77
FR 75266).

Review History

On September 27, 1982, we requested new and relevant information on the status of the southern
sea otter (47 FR 42387). The 5-year review notice generated a large volume of comments, and
the comment period was extended to May 1, 1983. Among the comments received was a formal
petition from the Friends of the Sea Otter to reclassify the southern sea otter as endangered. After
the close of the comment period, Save Our Shellfish, the Greater Los Angeles Council of Divers,
and the Pacific Legal Foundation jointly submitted a petition to delist the southern sea otter (the
petition was dated February 3, 1984). The information provided with these petitions was
considered in the Service’s 5-year review, which was completed in 1984 (Service 1984). The
review recognized the deteriorated state of the population (no growth and possibly a decline over
the previous 10 years) and additional threats, including encroachment of outer-continental-shelf
oil and gas development and incidental drowning in gill and trammel set nets. It also recognized
the importance of moving forward with major recovery tasks, including establishment of at least
one additional population. However, it did not recommend a change in listing status. Subsequent
5-year reviews were noticed on July 7, 1987 (52 FR 25523), and November 6, 1991 (56 FR
56882). In these reviews, all then-listed species were evaluated simultaneously, with no in-depth
assessment of the factors pertaining to the status of each species or its progress towards recovery.
Neither of these reviews resulted in a recommendation to change the status of the species, and no
summaries were published. The current review constitutes the first species-specific 5-year review
of the southern sea otter since 1984.

Species’ Recovery Priority Number at Start of 5-Year Review

The recovery priority number for Enhydra tutris nereis is 9C, based on a 1 C-i 8 ranking system
where 1C is the highest-ranked recovery priority and 18 is the lowest (48 FR 43098; September
21, 1983). The number “9” indicates that the taxon is a subspecies that faces a moderate level of
threat and has a high potential for recovery. The letter “C” indicates conflict with economic
activity.

Recovery Plan

Name of Plan: Final Revised Recovery Plan for the Southern Sea Otter (Enhydra tutris
nereis)
Date Approved: February 24, 2003
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Dates of Previous Revisions: The first recovery plan for the southern sea otter was
completed in 1982. A draft revised recovery plan was made available for public comment
in 1991 but never finalized because of the controversy associated with its
recommendation that, in the absence of information needed to quantify particular risks,
the threshold for delisting should be equivalent to the lower limit of the optimum
sustainable population level under the Marine Mammal Protection Act of 1972, as
amended (MMPA). A second revised draft, based on population viability analysis and
modeled oil spill risk scenarios, was released in 1996. Because of the nature and
magnitude of public comments on the 1996 draft, a third draft plan was released to the
public in 2000. The 2000 draft plan was made final in 2003 (Service 2003).

II. REVIEW ANALYSIS

Application of the 1996 Distinct Population Segment (DPS) Policy

The Act defines “species” as including any subspecies of fish or wildlife or plants, and any
distinct population segment (DP$) of any species of vertebrate wildlife. The 1996 Policy
Regarding the Recognition of Distinct Vertebrate Population Segments under the Act (61 FR
4722; February 7, 1996) clarifies the interpretation of the phrase “distinct population segment”
for the purposes of listing, delisting, and reclassifying species under the Act.

The 1977 listing of the southern sea otter was at the subspecies level (42 FR 2965; January 14,
1977). Published analyses subsequent to the 1977 listing support this taxonomic status (Wilson et
al. 1991, Sanchez 1992, Cronin et al. 1996, Larson et al. 2002a). No portion of the southern sea
otter population has been designated a DPS, nor have we undertaken a formal assessment of
whether any portion of the southern sea otter population should be designated a DPS.

Sea otter populations exhibit a high degree of spatial structure due to the limited mobility of
reproductive females. Very limited mixing of adult and sub-adult females between habitat areas
only 50 kilometers (km) (31 miles (mi)) apart occurs, and many of the factors driving population
trends, such as per-capita prey availability and point-source pollution, can vary at small spatial
scales (Tinker et al. 2013b). The translocated San Nicolas Island population is geographically
distinct from the mainland population, although the geographic separation is not expected to
preclude occasional exchanges of animals (most likely adult males or sub-adult animals of either
sex) between the two populations. Population growth rates and body condition differ
considerably between San Nicolas Island and the mainland range due to ecological factors such
as higher per-capita prey abundance at the island (Tinker et al. 2008a) and, presumably, the
absence or insignificance of shark attacks as a mortality factor there. Despite these ecological
differences, there is currently no expectation (or evidence) of genetic or morphological
discontinuity between the two populations because the translocated animals that founded the
island population were drawn from the mainland population. We will consider these and other
data in any potential future consideration of DPS status for a portion of the southern sea otter
population.
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Information on the Species and its Status

Species’ Biology and Life History

Southern sea otters reach adult length at approximately 4-6 years of age, with females averaging
118 centimeters (cm) (46.5 inches (in)) and males averaging 127 cm (50 in). Females reach adult
weight at around this same age, averaging 21 kilograms (kg) (46 pounds (ibs)), whereas males
continue to gain muscle mass until approximately $ years of age, when they weigh, on average,
29 kg (64 lbs) (Tinker et al. 201 3b). Typical life spans are 12-12 years for females and 10-15
years for males (Tinker pers. comm. 2014). However, one female sea otter translocated to San
Nicolas Island in 1987 as a juvenile was documented (in 2006) to have reached at least 19 years
of age in the wild (USGS unpublished data).

Unlike most other marine mammals, sea otters have little subcutaneous fat. They depend on their
clean, dense, water-resistant fur for insulation against the cold. Contamination of the fur by oily
substances can destroy its insulating properties and lead to hypothermia and death (Costa and
Kooyman 1982). Sea otters also maintain a high level of internal heat production to compensate
for their lack of blubber. Consequently, their energetic requirements are high, and they consume
an amount of food equivalent to 20—25 percent of their body mass per day (Costa and Kooyman
1982, Kenyon 1969, Morrison et al. 1974). Depending on factors such as habitat, sex,
reproductive status, and per-capita prey availability, obtaining this quantity of food requires that
sea otters spend, on average, 20—50 percent of the day foraging (Estes et al. 1986, Ralls and
Siniff 1990, Staedler 2011, Tinker et al. 2008a, Yeates et a!. 2007, Tinker et al. 2013b).

Mating and pupping occur throughout the year. The gestation period lasts approximately 6
months, consisting of a phase of 2-3 months during which the embryo remains unattached to the
uterine wall (delayed implantation) and an implanted phase of 4 months (Jameson and Johnson
1993). A peak period of pupping occurs from October to January, with a secondary peak in
March and April (Tinker pers. comm. 2014). Females typically give birth to a single pup, with
care provided solely by the female for the approximately 6 months until weaning (Riedman and
Estes 1990, Jameson and Johnson 1993). Pup rearing and provisioning impose high energetic
costs on females, requiring them to increase foraging effort during this period and leaving them
highly susceptible to stressors they may encounter when they come into estrous after weaning,
such as parasite infections or aggression by males (Tinker et al. 2013b, Thometz et a!. 2014).

Sea otters rest alone or in groups called “rafts,” which may range from 2 to 20 or more animals,
with larger groups more common among males. They tend to prefer areas with surface kelp
canopies but will also rest in open water (Riedman and Estes 1990). Sea otters sometimes haul
out, although opportunities for hauling out vary spatially and temporally. Hauling out likely
reduces thermal flux and thus overall energy requirements; as such, it may be especially
important in times of nutritional stress, such as for end-lactation stage females (females that have
recently weaned a pup and are entering estrous), which in areas of low per-capita prey abundance
may be in poor body condition with minimal energy reserves (Tinker et a!. 2013b).
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Spatial Distribution

The fur trade of the 18th and 19th

centuries reduced the range of sea
otters from a broad arc along the
North Pacific Rim to a number of
scattered remnant colonies. The
historical northern range limit of the
southern sea otter appears to have
been at least as far north as Newport,
Oregon (Valentine et al. 200$) but
probably south of Neah Bay,
Washington (Larson et al. 2002b).

__________

The historical southern range limit
was Punta Abreojos, Baja California.
All present-day southern sea otters
descended from a small group that

______

survived the fur trade near Bixby
Creek in Monterey County,
California, which numbered
approximately 50 animals in 1914

_____________

(Bryant 1915).

Since receiving protection under the
International fur Seal Treaty in 1911,
southern sea otters have gradually
expanded northward and southward Figure 1. Current range of the southern sea otter (USGS-WERC 2014)

along the central California coast.
Data on range extent by year through the mid-1980s are summarized by Lubina and Levin
(1988). At the time of listing in 1977, the southern sea otter range spanned 293 linear km (182
linear mi) of coastline from Soquel Point near the city of Santa Cmz, Santa Cruz County, to Pt.
San Luis, near Avila Beach, San Luis Obispo County. By 2009, the mainland sea otter range
extended about 523 km (325 mi), from the Tunitas Creek mouth near Half Moon Bay, San Mateo
County, to Coal Oil Point, Santa Barbara County.2 Since that time, the range ends have retracted,
to approximately 2.5 km (1.5 ml) southeast of Pigeon Pt. in the north and 5 km (3 mi) west of
Gaviota State Beach in the south (USGS-WERC 2014). A small, geographically distinct
population resulting from translocation efforts from 1988-1990 occurs at San Nicolas Island,
Ventura County (figure 1). Southern sea otters are occasionally found well beyond the limits of
the established range and have been documented as far south as Baja California, Mexico
(Schramm et al. 2014).

2 The range limits have been defined since 200$ as “the points farthest from the range center (to the north and south)
at which 5 or more offers are counted within a 10-km contiguous stretch of coastline (as measured along the 10-rn
bathymetric contour) during the two most recent spring censuses, or at which these same criteria were met in the
previous year” (USGS-WERC 2014). This definition has been adopted to standardize annual reporting of range
boundaries in light of the variability of the location of the terminal, mostly male, groups that usually mark the ends
of the range.

Sea Otter Census, Spring 2014

Southern Sea Otter Distribution
— Current extent of established range

Otters counted outed of rang.

1(srngle)dter

2 otters

3 offers

LHalf Moon Bay

Pigeon Pt
Santa Cruz

Monterey Bay

Monterey Seaside

.

PtSur .

• 3—5otters

• 5—25ters

Ragged Pt.

San Simeon Pt. mbria
Cayucos

Motto Bay

4

i Pismo Beach

Gaviota

_________

State

I Beach Santa Barbara
Pt Conception

0 25 50 100 Kilomisers

c1’

San Nicolas Island

7



Sea otter abundance varies across the range, with the highest densities occurring in the center
portion (Seaside to Cayucos), where sea otters have been present for the longest. Rocky, kelp-
dominated areas that are occupied primarily by females, dependent pups, and territorial males
generally maintain the most stable sea otter densities from year to year, whereas sandy and soft-
bottom habitats (particularly those in Monterey Bay, Estero Bay, and from Pismo Beach to Pt.
Sal), which are typically occupied by non-territorial males and sub-adult animals of both sexes
(and only rarely by adult females and pups), are more variable in abundance from year to year
(Tinker et al. 2008b). This variation is driven in part by the long-distance movements and
seasonal redistribution of males (Tinker et al. 200$b). The variability of counts at the southern
end of the range is also related to seasonal movements: many males migrate to the range
peripheries during the winter and early spring, apparently to take advantage of more abundant
prey resources, but then return to the range center during the period when most breeding occurs
(June to November) in search of estrous females (Jameson 1989, Rails et al. 1996, Tinker et ai.
2008b).

The home ranges of southern sea otters appear to reflect coastal bathymetry and the distribution
of resources as well as reproductive strategy. The maximum home range area in Monterey Bay,
45.22 km2 (17.46 mi2), is more than twice that in Big Sur, 20.11 km2 (7.77 mi2), presumably due
to the greater travel distances and ultimately prohibitive energy expenditures required to access
resources distributed along a narrow coastal shelf, like that off Big Sur, rather than along a wide
continental shelf, like that off Monterey (Tinker et al. 2013b). Males exhibit two distinct home
range strategies that reflect their reproductive status: territorial males maintain strong site fidelity
to a small home range consisting of a single center of use, whereas males that are non-territorial
(or territorial only during certain parts of the year) move between multiple range centers over a
larger total area and over a longer span of coastline (Tinker et al. 2013b). Female home range
characteristics fall between those of the two groups of males (Tinker et al. 2013b). Compared to
males, most female southern sea otters are more sedentary, with adult females rarely dispersing
more than 20 km (12 mi) within a 1-year period (Tinker et al. 2013b), although occasionally
females travel longer distances of 40-50 km (25-31 ml) (Tinker et al. 2006a). Juvenile males
move further from natal groups than do juvenile females. Aggressive behavior exhibited towards
the juvenile males by breeding males may be partially responsible for their more extensive
travels (Ralls et al. 1996). Jameson (1998) noted that territorial males exclude juvenile and
subordinate males from their territories. However, females move freely across these territories.

Abundance

The estimated historic abundance of sea otters in California is between 16,000 and 20,000
animals (CDfG 1976). According to information submitted by CDFG prior to the subspecies’
listing, the population had grown from its remnant population size of approximately 50 in 1914
(Bryant 1915) to approximately 1,760 animals in 1975 (42 FR 2965).

Data on population size have been gathered for more than 50 years. In 1982, a standardized
survey technique was adopted to ensure that subsequent counts were comparable (Estes and
Jameson 1988). This survey method involves shore-based censuses of approximately 60 percent
of the range, with the remainder surveyed from the air. These surveys are conducted each spring.

$



As recommended in the Final Revised Recovery Plan for the Southern Sea Otter (Service 2003),
3-year running averages are used to characterize population trends to dampen the effects of
anomalous counts in any given year. Because the population at San Nicolas Island is no longer
considered an experimental population (77 FR 75266, December 19, 2012), beginning in 2013
the San Nicolas Island counts have been added to those for the mainland range in order to arrive
at a California-wide index of abundance. The 3-year running average for 2014 is 2,944, which
represents the combined 3-year running averages for the mainland population and San Nicolas
Island, 2,881 and 68, respectively (USGS-WERC 2014).

Whereas the trend in abundance for the mainland population over the past 5 years remains
essentially flat, the San Nicolas Island population has begun to grow rapidly, averaging
approximately 16 percent annually over the past 5 years (Figure 2) (USGS-WERC 2014).

Southern Sea Otter Population Trends
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Figure 2. Trends in abundance of sea otters in California, based on 3-year running averages of raw counts. Data are
shown for all sea otters (solid line) and independents (non-pups) only (broken line) for: the mainland range (left axis); San
Nicolas Island (right axis); and the entire range after 2012 (left axis), when counts were combined to create an official
index of abundance (USGS-WERC 2014).
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Estes et al. (2003) reported that elevated mortality (rather than reduced fecundity) appeared to be
the main reason for both sluggish growth and periods of decline in southern sea otters. The 2003
recovery plan emphasized the slow rate of population growth of the southern sea otter population
relative to recovering northern sea otter (E. 1. kenyoni) populations and the need to determine the
causes of elevated mortality. Although rates of pupping were consistent across populations, the
observed maximum population growth rates (calculated for each population as a whole) were
very different (Service 2003). The maximum growth rate for the southern sea otter population
along the mainland coastline has never been more than 6 percent per year since the early 1 980s,
when reliable trend data first became available, although localized sub-populations have been
observed to grow at much higher rates immediately after re-colonization (Lafferty and Tinker
2014). In contrast, recovering or translocated populations at Attu Island, southeast Alaska,
British Columbia, and Washington state all exhibited growth rates of up to 17 or 20 percent
annually during the early stages of recovery (Estes 1990, Jameson and Jeffries 1999, Jameson
and Jeffries 2005).

However, recent data and analyses indicate that the emphasis on differential rates of population
growth may be misplaced. First, a variety of evidence in recent years supports the conclusion
that sea otters throughout much of the central portion of the range (between Seaside and
Cayucos) are at or very near carrying capacity of the local environment, which explains the lack
of growth in these areas (i.e., additional population growth in this portion of the range is limited
by available food resources) (Tinker et al. 2006b, Tinker et al. 2008a, Tinker et al. 2013b,
Thometz et al. 2014, Lafferty and Tinker 2014). Second, radio-tagging studies report age- and
sex-specific rates of survival and reproduction that are comparable for southern sea otters and
northern sea otters, at least when status with respect to carrying capacity is controlled for
(Monson et al. 2000, Tinker et al. 2006b). finally, recent modeling analyses indicate that the
spatial configuration of available habitat (the long narrow strip of coastal shelf characteristic of
California versus the bays, islands, and complex matrices of inland channels characteristic of the
habitat in British Columbia and Alaska), combined with the high degree of spatial structure in
sea otter populations (due to limited mobility of reproductive females), will result in greatly
different expected population growth rates over the long term and may account in large part for
the differences in trends between the southern sea otter and northern sea otter populations
(Tinker pers. comm. 2013). The same demographic processes frmax, dispersal, rate of range
expansion and local equilibrium abundance) that explain the observed rate of recovery in
Southeast Alaska are also consistent with the observed rate of recovery in California over the
past 75 years (Tinker pers. comm. 2014).

Monitoring of stranding rates and causes of death allows for the detection of new or unexpected
sources of mortality that may cause deviations from expected population growth. An effort to
document all southern sea otter strandings (live and dead sea otters that wash ashore) has been
underway since 196$. While nearly all stranded sea otters are found dead, a small proportion is
retrieved alive and is included in the stranding database. Relative mortality (measured by
dividing the number of carcasses retrieved in a given year by the number of sea otters counted in
the mainland spring count for that same year) indicates that mortality was roughly constant at
about 5 percent during the period when the population was growing (from about 1985-1995) but
somewhat higher during periods of apparent decline (the early 1980s and from 1996-1999)
(Figure 3). Whereas the decline during the early 1 9$Os has been attributed to gill net mortality
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contributor (Jessup et al. 2004), but no one cause was identified as being responsible. Relative
mortality has exceeded even 2003 levels in recent years. These increases in relative mortality
appear to be due largely to an accelerating increase in shark bite mortality, particularly in the
northern and southern portions of the range (north of Seaside and, most markedly, from Estero
Bay to Point Conception) (Tinker et al. 2015). Rangewide, the estimated probability that a
stranded sea otter will be shark-bitten has increased threefold, from 19 percent in 1990 to 61
percent in 2013; in the southern portion of the range this probability has increased eightfold,
from 8 percent in 1990 to 6$ percent in 2013 (see Tinker et al. 2015 for the associated 95-percent
confidence bounds). White shark bites now account for more than 50 percent of recovered
carcasses. These shark bites are non-consumptive and probably serve an investigatory function.
The reasons for the increase in shark bites in areas of the sea otter range not previously subject to
high rates of shark-related mortality are not well understood, but they may reflect growing white
shark (Carcharodon carcharias) numbers and/or changes in white shark behavior and
distribution associated with increasing populations of northern elephant seals (Mirounga
angustirostris) and California sea lions (Zalophus californianus) along the California coastline
(Tinker et al. 2015).

Habitat or Ecosystem

Sea otter habitat is typically defined by the 40 m (131 ft) depth contour (Riedman and Estes
1990, Laidre et a!. 2001). The total nearshore area in California (to the 40-m depth contour) is
7,569 km2 (2,922 mi2), of which 27 percent is rocky habitat, 51 percent is sandy habitat, and 22
percent is mixed habitat (Laidre et al. 2001). Depending on local bathymetry, most sea otters in
California reside within 2 km (1.2 ml) of shore. Southern sea otters forage in both rocky and
soft-sediment communities in water depths generally 25 m (82 ft) or less, although some animals
utilize deeper waters. Sea otters occasionally make dives of up to 100 m (328 ft), but the vast
majority of feeding dives (about 95 percent) occur in waters less than 40 m (131 ft) in depth
(Tinker et a!. 2006a). Dive depth and dive pattern vary by sex (males tend to make dives greater
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than 25 m ($2 fi) more frequently than females), geographic location, and diet specialization
(Tinker et al. 2006a, Tinker et aL 2007), as well as age and reproductive status (Tinker et al.
2013b).

The density of southern sea otters within most of the population’s range is most likely related to
substrate type. Rocky habitats that are topographically heterogeneous and support kelp forests
are likely to support the greatest diversity and abundance of sea otter food resources, which
include abalone, rock crabs, sea urchins, kelp crabs, clams, turban snails, mussels, octopus,
barnacles, scallops, sea stars, and chitons. Rocky bottom habitats support an average equilibrium
density of 4.65-5.62 individuals per km2 (12.05-14.56 individuals per mi2), whereas areas with
sandy bottoms and areas of mixed habitat support average equilibrium densities of 0.84-1.32 and
0.44-1.16 individuals per km2 (and 2.18-3.42 and 1.14-3.01 individuals per mi2), respectively
(Laidre et al. 2001). Based on these densities and the area consisting of these benthic habitat
types, Laidre et al. (2001) estimated the carrying capacity of California as approximately 16,000
animals. The high densities of sea otters observed in Elkhom Slough over recent years (USGS
WERC 2014) suggest that estuaries may serve as particularly valuable habitat.

Sea otters’ mobility, forelimb dexterity, and ability to crush large invertebrates, either with their
teeth or with rocks, enable them to prey on most invertebrates. The best refuges for invertebrates
from predation by sea otters appear to be deep holes and crevices in rocky areas or deep water
(e.g., Lowry and Pearse 1973, Hines and Pearse 1982). Shallow water may also provide refuge
for invertebrates; southern sea otters failed to find an “unusually dense concentration of Pismo
clams (that occupied a very narrow band of habitat in the high intertidal (zone)) ... for several
years” (CDFG 1999). The energetic inefficiency of consuming small prey items may protect
invertebrates of small size, although specialists preying on small items appear to be able to
compensate for low energetic return with increased efficiency (Tinker et al. 2006a, Tinker et al.
2007). Because of their ability to eat large quantities of marine invertebrates, sea otters play a
significant role in nearshore marine ecosystems, enhancing not only kelp forests (Estes and
Palmisano 1974, Palmisano and Estes 1977, Estes et al. 1978, Duggins 1980, Palmisano 1983,
Estes and Harrold 1982) but also seagrass beds (Hughes et al. 2013).

Changes in Taxonomic Classification or Nomenclature

All sea otters of the subspecies E. 1. nereis are descended from a single remnant population.
Southern sea otters are geographically isolated from the other two recognized subspecies of sea
otters, E. 1. lutris and E. 1. kenyoni, and have been shown to be distinct from these subspecies in
studies of cranial morphology (Wilson et al. 1991) and variation at the molecular level (Sanchez
1992, Cronin et al. 1996, Larson et al. 2002a). No changes in the taxonomic classification of the
southern sea otter have been proposed in the published literature since the time of listing.

Genetics

Genetic variation in the southern sea otter is among the lowest observed for any mammal
(Aguilar et al. 2002) and is generally most similar to that seen in other species that have
undergone known bottlenecks or persistent population declines, such as the northern elephant
seal (Mirounga anguistirostris) and Mediterranean monk seal (Monachus monachus) (Larson et
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a!. 2002a, Aguilar et al. 200$). The loss of genetic variation in sea otter populations is consistent
with the bottleneck caused by the documented fur trade (Larson et al. 2002b, Larson et al. 2012)
but may have begun earlier (up to 550 years ago), possibly as a result of intensive hunting by
native people (Aguilar et a!. 200$).

Species-Specific Research and/or Grant-Supported Activities

Extensive research has been undertaken by a range of federal, state, non-governmental, and
academic entities since the listing of the southern sea otter. Because this body of work is vast, we
do not provide a full account of it here. However, much of the important literature is referenced
throughout this document. In what follows, we provide a summary of recent Service-supported
federal, state, and other research and activities directed towards southern sea otter recovery.

federal: Through the Science Support Partnership program, in which USGS funds are directed
to priority Service-research needs, the Service and USGS entered into a multi-year collaborative
effort from 200 1-2004 to investigate the mortality of southern sea otters. Funding was dedicated
in the amount of $315,000 for this research. USGS’s primary report on sea otter mortality was
published in Marine Mammal Science (Estes et al. 2003). Another $23,500 was awarded in 2005
to study movement and foraging patterns of sea otters at San Nicolas Island. This study (Tinker
et al. 2008a) contributed to our understanding of food limitation in the mainland range. For the
past several years, the Service has allocated funding to support recovery-related research
undertaken by USGS.

FY 200$ - $100K: Partial support for “Investigating the Consequences of Coastal
Contamination and Anthropogenic Stressors for Sea Otter Recovery.” The purpose of this
3-year study was to determine the impact of contaminants and pathogens on sea otters in
food-limited areas.

FY 2009 - $65K: Partial support for “Investigating the Consequences of Coastal
Contamination and Anthropogenic Stressors for Sea Otter Recovery”

FY 2010 - $30K: Partial support for “Investigating the Consequences of Coastal
Contamination and Anthropogenic Stressors for Sea Otter Recovery”

FY 2011 - $42K: Partial support for “Territoriality, reproductive success, and dispersal in
southern sea otters.” The purpose of this research was to characterize patterns of male
territoriality, to measure the degree of polygamy, to examine the factors affecting male
reproductive success in southern sea otters, and to describe the patterns and predictors of
long distance dispersal, all of which are relevant to determining equilibrium abundance of
a given habitat and the rate of re-colonization of new habitat.

FY 2012 - $42K: Partial support for monitoring of sea otter movements and habitat use at
the southern end of the range. This research was part of a larger study funded by the
Bureau of Ocean Energy and Management (BOEM).
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FY 2013 - $3 1.5K: Partial support for “Factors limiting sea otter recovery and range
expansion into Santa Barbara Channel.” This research was part of a larger study funded
by BOEM.

FY 2014 - $5 OK: Partial support for “Patterns and consequences of shark bite mortality in
southern sea otters” ($3 OK) and “Southern sea otter recovery and ecosystem health in
Elkhorn Slough” ($20K)

FY 2015 - $30.5K: Partial support for “Southern sea otter recovery and ecosystem health
in Elkhom Slough”

State: The Service has also awarded funds under section 6 of the Act and recovery funds for
research and assistance related to sea otter recovery conducted by CDFW.

FY 2001 - $40K (Oil Spill Prevention and Response): Section 6 grant for personnel and
programs to support recovery of the southern sea otter, including monitoring existing and
translocated populations

FY 2002 - $46.2K: Section 6 grant to refine and report, in peer-reviewed literature, the
aerial survey methodologies being developed and the influence of differing viewing
conditions; to continue to assist with twice-yearly otter population counts; and to
continue to retrieve, and conduct postmortem examination of otter carcasses to determine
cause of death

FY 2006 - $5 6.5K: Section 6 grant for work in 2007 and 2002 to assist the Service with
recovery of the southern sea otter. CDfW stated that they would participate in
implementation of the Southern Sea Otter Recovery Plan, primarily by continuing to
determine the cause for the high mortality rate of prime-age adults and the extent of the
contribution of anthropogenic activities to this rate.

FY 2010 - $20K: CDFW necropsy services in support of the USGS-led study,
“Investigating the Consequences of Coastal Contamination and Anthropogenic $tressors
for Sea Otter Recovery”

FY 2011 - $30K: CDFW aerial surveys as part of southern sea otter rangewide counts

FY 2012 - $1 6.5K: Histopathology contract with University of Illinois to address CDFW
necropsy case backlog

FY 2015 - $4.5K: Histopathology contract with University of Illinois to address CDFW
necropsy case backlog

Other: The Service has awarded recovery funds to support other efforts related to sea otter
research and recovery.
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FY 2010 - $5K: Partial support for sea otter tagging technology workshop (Monterey Bay
Aquarium)

fY 2011 - $40K: Labor and hardware required for researchldevelopment of 5 flipper tags
for sea otters with electronics capable of collecting solar energy and data to determine an
animal’s position (Desert Star Systems). This contract was completed in February 2013.

fY 2015 - $50K: Support for Be Sea Otter Savvy, an education and outreach program to
reduce sea otter disturbance from wildlife viewing activities and other forms of marine
recreation

Five-Factor Analysis

The following five-factor analysis describes and evaluates the threats attributable to one or more
of the five listing factors outlined in section 4(a)(1) of the Act. For the purposes of this analysis,
we consider the current range and areas the species may expand into over the next several years.

FACTOR A: Present or Threatened Destruction, Modification, or Curtailment of Habitat
or Range

In the listing rule, we identified the curtailment of range as an important factor in the designation
of southern sea otters as threatened, citing the fact that the then-current range encompassed only
about 10 percent of the southern sea otter’s historic range (42 FR 2965; January 14, 1977). We
also noted that the “remaining habitat and population [were] potentially jeopardized by oil spills,
and possibly by pollution and competition” with human beings (42 FR 2965). In order to
maintain consistency with the listing rule, in which we addressed oil spills under Factor E, we
discuss non-oil-spill pollution and the curtailment of range here and oil spills and competition
with human beings under Factor E.

Non-Oil-Spill Pollution

Non-oil-spill pollution in this context refers to chemical and biological contaminants. The
recovery plan includes a number of sub-tasks that recommend evaluation of the effects of
pollution under Task 4.3, “Determine concentrations and possible effects of disease, stress, toxic
trace elements, and organochlorines on sea otters” (Service 2003). Significant progress has been
made on most of these sub-tasks. Numerous studies have elucidated the effects of a suite of
stressors on southern sea otter health and demographic trends.

Due to its proximity to coastlines densely occupied by humans, sea otter habitat is potentially
subject to degradation resulting from anthropogenic activities and inputs, including contaminants
and terrestrial disease-causing pathogens for which the sea otter is not a natural host (see Factor
C for a discussion of pathogens). Studies of contaminants have documented accumulations of
dichlorodiphenyltrichloro-ethane (DDT), dichlorodiphenyl-dichloroethylene (DDE) (Bacon
1994, Bacon et al. 1999), and polychiorinated biphenyls (PCBs) in stranded sea otters (Nakata et
al. 199$), as well as the presence of butyltin residues, which are known to be an
immunosuppressant (Kannan et at. 199$). Kannan et a!. (2006, 2007) found a significant
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association between infectious diseases and elevated concentrations of perfluorinated
contaminants and polychiorinated biphenyls (PCBs) in the livers of dead stranded sea otters.
While these studies suggest that chemical contaminants may influence susceptibility to disease,
confounding factors (such as the mobilization of fat stores shortly before death) prevent any clear
conclusions regarding causality. Jessup et al. (2010) found similar levels of persistent organic
pollutants in serum from healthy free-ranging sea otters.

Harmful algal or cyanobacterial blooms, which are exacerbated in some cases by anthropogenic
inputs of nitrogen or phosphorus into coastal watersheds and the nearshore marine environment
(Mos 2001, Kudela et a!. 2008, Vezie et al. 2002), can cause acute, subacute, or chronic effects
in exposed sea otters (Kreuder et al. 2003, Miller et al. 20 lOb). Biotoxins released during
harmful blooms include domoic acid, which is produced by marine diatoms of the genus Pseudo
nitzschia, and microcystin, which is produced by freshwater cyanobacteria of the genus
Microcystis. Domoic acid intoxication of sea otters was first reported in 2003 (Kreuder et al.
2003) and has subsequently been associated with cardiac disease (Kreuder et al. 2005).
Microcystin has been implicated as either a primary or contributing cause in the deaths of more
than 40 sea otters through 2013 (with the earliest known case occurring in 1999 and the greatest
number of cases occurring in 2007) (Miller et al. 2010a, Miller et al. 2013).

Anthropogenic inputs can have profound effects on sea otter health and survival, particularly
when combined with other stressors. For instance, exposure to domoic acid may have increased
the susceptibility of sea otters to the protozoal parasite Sarcocystis neurona (discussed further
under Factor C) and worsened the resulting neurological symptoms during a mortality spike in
Morro Bay in 2004 (Miller et al. 20 lOb). The body condition of sea otters in high-density areas
of the range (i.e., areas with low per-capita prey availability) appears to strongly influence their
susceptibility to additional stressors (Tinker et al. 201 3b).

Because density-dependent resource limitation is the primary factor influencing demographic
trends of sea otters in much of the central portion of the mainland range, reducing anthropogenic
inputs could reduce cumulative health effects on sea otters, but it would not likely significantly
increase survival rates in these high-density areas (Tinker et al. 2013b). For significant
population growth to occur, range expansion into areas with higher per-capita prey availability is
necessary.

Curtailment of Range

Restrictions on the natural range expansion of sea otters into their historic habitat in southern
California waters were put in place in 1987. Ten years after listing the southern sea otter, the
Service undertook a translocation program to establish a second population at San Nicolas Island
in order to safeguard the species against catastrophic events, such as large oil spiils. Legislation
was enacted that specifically authorized the Service to establish a translocation program (Public
Law 99-625, November 7, 1986). The legislation required, as a component of the program, the
designation of a translocation zone and a management zone. It also specified the regulations to
be associated with these zones. The program as implemented included a translocation zone
around San Nicolas Island and a management zone, which was to be kept otter-free, that
included all other southern California waters (52 FR 29754; August 11, 1987). However, the
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program was unsuccessful as a primary recovery action, and moving sea otters from the
management zone proved to be more difficult than expected.3 Sea otters were removed from the
management zone until 1993, when maintenance was suspended. By 1998, many factors related
to the status of the southern sea otter population had changed since initiation of the program, and
the program did not appear to be meeting the recovery objectives outlined for it. We
subsequently reinitiated Section 7 consultation under the Act. The resulting biological opinion
(Service 2000) determined that containment of southern sea otters was not consistent with the
requirement of the Act to avoid jeopardy to the species. In 2001, the Service issued a policy
statement advising the public that we would not capture and remove southern sea otters from the
management zone pending completion of our reevaluation of the translocation program against
the established regulatory failure criteria and under the National Environmental Policy Act (66
FR 6649).

The recovery pian recommends under Task 5 that we “Evaluate the translocation program in
light of changed circumstances and determine whether one or more failure criteria have been
met” (Service 2003). We completed this evaluation in 2012. The translocation program,
including its component translocation and management zones, was terminated by a rulemaking
published in the Federal Register on December 19, 2012 (77 FR 75266). This decision retained
sea otters at San Nicolas Island and eliminated the possibility that the southern sea otter range
could be curtailed by resumed enforcement of a “no-otter” management zone. However, the
decision is the subject of pending litigation. Any future establishment (through active means
rather than by natural range expansion) of a new population of southern sea otters outside of their
existing range, if undertaken under the authority of Public Law 99-625, would require the
establishment of a new translocation zone and otter-free management zone. The current southern
sea otter range—from approximately Pigeon Point, San Mateo County, in the north, to Gaviota
State Beach, Santa Barbara County, in the south—spans roughly 500 km (310 ml) of linear
coastline (figure 4). As detailed above, an additional translocated population occurs at San
Nicolas Island. The range has increased by approximately 210 km (130 ml) since the time of
listing in 1977. The range at that time was estimated to be 293 km (182 ml) (Lubina and Levin
1988). If, as recent genetic studies suggest, the historic northern range limit is between Newport,
Oregon, and Neah Bay, Washington (near the Straits of Juan de Fuca) (Larson et a!. 2002b,
Valentine et al. 2008), southern sea otters occupy approximately 13 percent of their historic
range (assuming sea otters once occupied all offshore islands and San Francisco Bay, areas that
may not have been included in the historic range estimate at the time of listing). The current
population index for southern sea otters (2,944) constitutes approximately 19 percent of the
carrying capacity of California as determined by Laidre et al. (2001). The population index
represents an even smaller proportion of carrying capacity if historic southern sea otter range is
viewed in its entirety, but this proportion is unknown because carrying capacity has not been
determined for the historic southern sea otter range outside of California.

The history of the program is described in detail in Appendix C to the Final Supplemental Environmental Impact
Statement on the Translocation of Southern Sea Offers (Service 2012). It should also be noted that, subsequent to the
1982 recovery plan, the recovery strategy fundamentally changed, in part because of the results of the translocation
program. The 2003 recovery plan recommends allowing population size to increase by means of natural range
expansion and recommends against relocating sea otters.
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Figure 4. Current and historic range of the southern sea otter.

Summary

The southern sea oiler range, though less restricted than at the time of listing, remains curtailed:
only approximately 13 percent of historic range is occupied. The current level of range
curtailment reflects the legacy of the fur trade, the slow pace of sea oiler range expansion along a
linear coastline, the factors discussed in this section, and other natural and anthropogenic factors
discussed under Factors C and E. Because sea oilers in the central portion of the mainland range
have reached equilibrium densities (increasing their susceptibility to natural and anthropogenic
stressors and limiting the potential for additional population growth in that area), significant
growth of the population as a whole will require range expansion into currently unoccupied
habitat.

Area of
Detail Map
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FACTOR B: Overutilization for Commercial, Recreational, Scientific, or Educational
Purposes

Overutilization for Commercial Purposes

Overutilization for commercial purposes (intentional direct lethal take) was the cause of the near-
extinction of sea otters throughout the North Pacific rim, but state, federal, and international laws
had protected southern sea otters from commercial exploitation by the time of listing. Therefore,
overutilization for commercial purposes was not considered to be a factor in the 1977 listing rule
(42 FR 2965), nor would it become a factor if sea otters were delisted under the Act, because
MMPA and state protections would remain in place.

Overutilization for Recreational Purposes

Overutilization for recreational purposes (in the form of recreational hunting) is not currently an
issue, nor would it become an issue if sea otters were delisted under the Act, because MMPA and
state protections that prevent the recreational hunting of sea otters would remain in place.
However, the disturbance of sea otters by kayakers, ecotour operators, and photographers
(including videographers and filmmakers) in the form of close approaches that disrupt natural
sea otter behaviors is occurring daily throughout portions of the sea otter’s range, despite
existing MMPA protections against harassment. The disturbance of resting sea otters depletes
their energy reserves by increasing their need for metabolic heat production and may be
especially harmful to nutritionally compromised sea otters, such as end-lactation-stage females
(Yeates et al. 2007, Thometz et a!. 2014). Education and outreach, when combined with the
presence of on-the-water staff, have proven effective in reducing instances of harassment
(Gunvalson 2011). To date an educationlenforcement presence has not been available in most
cases, but in 2015 a program called Be Sea Otter Savvy was initiated to improve education and
outreach. It is not known whether the levels of disturbance that are currently occurring are
having demographically significant effects.

Overutilization for Scientific or Educational Purposes

Overutilization for scientific or educational purposes is not currently an issue, nor would it
become an issue if sea otters were delisted under the Act, because MMPA and State protections
would remain in place. MMPA permitting requirements are discussed under Factor D below.

Summary

Overutilization for commercial, recreational, scientific, or educational purposes is not currently
an issue, nor would it become an issue if sea otters were delisted under the Act, because MMPA
and state protections and permitting requirements would remain in place. However, repeated
disturbance of sea otters is occurring despite MMPA protections against harassment, reflecting a
lack of enforcement capability and a lack of education and outreach. It is not known whether the
levels of harassment currently occurring are having demographically significant effects.
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FACTOR C: Disease or Predation

We did not identify disease or predation as serious threats in the listing rule (42 FR 2965).
Since that time, however, disease and white shark attacks have been identified as important
mortality factors for southern sea otters. Gerber et al. (2004) found, based on analysis of beach-
cast carcasses, that the two causes of death most important for limiting southern sea otter
population growth were infectious disease and white shark attacks. We address these issues in
turn.

Disease

Detailed necropsies of sea otters conducted from 1992-95 revealed an unexpectedly high
occurrence of infectious diseases, including protozoal encephalitis, acanthocephalan peritonitis,
coccidioidomycosis, and various bacterial infections (Thomas and Cole 1996). Sub-tasks 4.3.4
and 4.3.5 in the recovery plan recommend additional research into the prevalence and sources of
disease agents and stressors to which southern sea otters are exposed (Service 2003). A
significant number of studies have since further elucidated the agents, routes of exposure,
frequency of occurrence, and effects of these diseases.

Important disease-causing pathogens in sea otters include the protozoal parasites Toxoplasma
gondli, which is shed in the feces of both wild and domestic cats (Dubey et al. 1970, Miller et al.
2002, Miller et al. 2004, Miller et al. 200$) and Sarcocystis neurona, which is shed in the feces
of opossums (Didelphis virginiana and D. albiventris) (Kreuder et al. 2003, Miller et a!. 20 lOb).
Both of these pathogens can cause severe encephalitis in sea otters. Protozoal encephalitis was
identified as the primary cause of death in approximately 23 percent of beach-cast sea otter
carcasses examined between 199$ and 2001 (Kreuder et a!. 2003). Encephalitis caused by T
gondii in particular has been associated with shark attack and cardiac disease (Kreuder et al.
2003). A seroprevalence analysis updated through 2004 revealed that 52 percent of 305 freshly
dead, beach-cast sea otters and 38 percent of 257 live sea otters sampled along the California
coast were infected with T. gondii (Conrad et a!. 2005). Infection by acanthocephalan parasites
(Proflhicolfls spp.) was reported as the direct or indirect cause of mortality in 13 percent of 162
beach-cast carcasses sampled from 1997-200 1 (Mayer et al. 2003) and the primary cause of
death in 16.2 percent of 105 beach-cast carcasses sampled from 1998-200 1 (Kreuder et al. 2003).

As with contaminants and biotoxins, the susceptibility of sea otters to pathogens and parasites
appears to be related synergistically to other factors. As noted under Factor A, susceptibility to
$arcocystis neurona may be increased by concurrent domoic acid exposure (Miller et al. 2010b).
Nutritional stress is a particularly important factor in this regard. Lower per-capita food
availability leads to poorer body condition and greater reliance on sub-optimal prey, which
increases exposure and susceptibility to novel disease-causing pathogens (Johnson et a!. 2009,
Tinker et al. 2013b).

White Shark Attacks

Shark attacks have long been an important mortality factor for southern sea otters, particularly at
the northern end of the mainland range, but a recent dramatic increase in mortality resulting from
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non-consumptive shark-bites, especially in the southern portion of the mainland range (from
Estero Bay to Point Conception), appears to be inhibiting southern sea otter recovery and may
prevent recovery for the foreseeable future if it continues unabated (Tinker et al. 2015).
According to a modeling analysis (Tinker et a!. 2013a), if the rate of shark bite mortality had not
increased after 2000, the current population size would now be approximately 3,400, well above
the delisting criterion identified in the recovery plan (Service 2003). If shark bite mortality
continues at current levels (and if other parameters remain the same), the probability of reaching
the delisting criterion based on population growth in the mainland range alone, even 25 years
from now, is close to zero (during this same period, it may approach, but is not expected to dip
below, the uplisting criterion of 1,850) (Tinker et al. 201 3a).

The reasons for the increase in shark bite mortality are not well understood. Adult white sharks,
whose diet is composed primarily of marine mammals, are associated with pinniped rookeries,
primarily those at Afto Nuevo and the South Farallon Islands (reviewed in Dewar et a!. 2004). It
may be that increasing populations of elephant seals and California sea lions are playing a role in
shifting the distribution and abundance of white sharks. The Southern California Bight serves
primarily as a summer pupping area for pregnant females and a nursery ground for young sharks
(reviewed in Dewar et al. 2004). Because young white sharks do not eat mammals but rather
invertebrates and fish (reviewed in Dewar et al. 2004), it is possible that as the sea otter range
expands further into southern California waters, sea otters there will have a lower risk of
mortality from white shark bites than those in most of the currently established range. Despite
the high levels of shark-related mortality and declining sea otter numbers in the portion of the
range from Cayucos to Point Conception, the small portion of the mainland range southeast of
Point Conception has experienced a positive trend in sea otter numbers over the past five years
(USGS-WERC 2014, Lafferty and Tinker 2014). Shark bite mortality is not currently known to
be a factor at San Nicolas Island.

Summary

Infectious disease is an important cause of death for southern sea otters. Increased susceptibility
to pathogens and parasites appears to be the consequence of poor body condition resulting from
low per-capita prey availability in portions of the range that are at or near local carrying capacity.
White shark attacks are currently the single most important cause of mortality for southern sea
otters. Shark bite mortality has long been an important factor at the northern end of the mainland
range, but it has increased dramatically over the past 10 years in the southern portion of the
mainland range between Cayucos and Point Conception.

FACTOR B: Inadequacy of Existing Regulatory Mechanisms

In the listing rule, we determined that existing federal and state laws were adequate to protect
southern sea otters from direct taking but stated that these laws did not afford sufficient habitat
protection, a situation that would be improved through application of section 7 of the Act (42 FR
2965, January 14, 1977).

The legal protections that apply to southern sea otters throughout most of their current range are
similar to those in effect at the time of listing. The regulatory mechanisms that currently afford
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protection to southern sea otters include the Act, the MMPA (under which southern sea otters are
considered a “depleted” species), and the fish and Wildlife Code of the State of California,
(under which southern sea otters are listed as a “fully protected” mammal (section 4700) and
protected marine mammal (section 4500)). New state laws and regulations have been enacted
since listing that provide additional protection to sea otters from fisheries-related impacts. The
protections afforded to sea otters by federal and state legislation were reduced in the waters south
of Point Conception as a result of translocation program criteria specified in Public Law 99-625,
which was passed subsequent to the listing, but upon termination of the program in 2012, these
provisions ceased to apply (see discussion below).

Endangered Species Act

Since the species’ listing, the Service has analyzed the potential effects of federal projects under
section 7(a)(2) of the Act, which requires federal agencies to consult with the Service prior to
authorizing, funding, or carrying out activities that may affect listed species. A jeopardy
determination is made for a project that is reasonably expected, either directly or indirectly, to
appreciably reduce the likelihood of the survival and recovery of a listed species in the wild by
reducing its reproduction, numbers, or distribution (50 C.f.R. § 402.02). A non-jeopardy opinion
may include reasonable and prudent measures that minimize the impact of incidental take of
listed animal species associated with a project. Incidental take refers to taking of listed animal
species that results from, but is not the purpose of, carrying out an otherwise lawful activity by a
federal agency or applicant (50 C.f.R. § 402.02). In cases where some incidental take is
unavoidable, the Service works with the agency to include additional conservation measures to
minimize negative impacts. For projects without a federal nexus that may result in incidental
take of listed animal species, the Service may issue incidental take permits pursuant to section
10(a)(1)(B). To qualify for an incidental take permit, applicants must develop, fund, and
implement a Service-approved habitat conservation plan (HCP) that details measures to
minimize and mitigate the impacts of the take of listed species resulting from the project.
Regional HCPs are often coordinated with Natural Community Conservation Plans approved
under the State of California’s Natural Community Conservation Planning Act. In order to
authorize incidental take of a marine mammal under section 7(a)(2), the Service must first
authorize such take under the more protective MMPA (discussed below). As a result, the Service
has only rarely authorized incidental take of southern sea otters under section 7(a)(2). To date,
the Service has not issued any permits for the incidental take of sea otters under section
10(a)(1)(B). Take for research purposes is permitted under section l0(a)(1)(A) of the Act but
also requires authorization under the MMPA. Since the subspecies’ listing, the Service has
routinely issued threatened marine mammal research permits.

Marine Mammal Protection Act

The MMPA was enacted on October 21, 1972, and protects all marine mammals. The MMPA
prohibits, with certain exceptions, the “take” of marine mammals in U.S. waters and by U.S.
citizens on the high seas, and the importation of marine mammals and marine mammal products
into the U.S. Congress passed the MMPA of 1972 based on the following findings and policies:
some marine mammal species or stocks may be in danger of extinction or depletion as a result of
human activities; these species or stocks must not be permitted to fall below their optimum
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sustainable population level (“depleted”); measures should be taken to replenish these species or
stocks; there is inadequate knowledge of the ecology and population dynamics; and marine
mammals have proven to be resources of great international significance. The MMPA was
amended substantially in 1994 to provide for: certain exceptions to the take prohibitions, such as
for Alaska Native subsistence and permits and authorizations for scientific research; a program
to authorize and control the taking of marine mammals incidental to commercial fishing
operations (however, the applicable section of the MMPA, section 118, does not govern the
incidental taking of California sea otters, and thus the take of southern sea otters in commercial
fisheries cannot be authorized); the preparation of stock assessments for all marine mammal
stocks in waters under U.S. jurisdiction; and studies of pinniped-fishery interactions. Sections
101(a)(5)(A) and (D) of the MMPA, as amended (16 U.S.C. 1371 (a)(5)(A) and (D)), authorize
the Secretary of the Interior to allow, upon request, the incidental, but not intentional, taking of
small numbers of marine mammals by U.S. citizens who engage in a specified activity (other
than commercial fishing) within a specified geographical region, provided that we make certain
findings and either issue regulations or, if the taking is limited to harassment, provide a notice of
a proposed authorization to the public for review and comment. To date, the Service has issued
two Incidental Harassment Authorizations under the MMPA for the incidental harassment of
southern sea otters.

California Fish and Wildlife Code

CDFW classifies the southern sea otter as a hilly protected species (section 4700). A hilly
protected species may not be taken or possessed at any time, and no licenses or permits may be
issued for their take except for collecting for necessary scientific research. Hence, incidental take
and purposeful take are not authorized for a fully protected species except for collecting for
necessary scientific research (and relocation of the bird species for the protection of livestock,
but this provision is not applicable to southern sea otters). California Fish and Wildlife Code
(section 4500) states that it is unlawful to take any marine mammal except in accordance with
provisions of the MMPA or provisions of Title 50 of the Code of Federal Regulations, or until
such time as federal laws or regulations permit the state to assume jurisdiction over marine
mammals, at which point the Fish and Game Commission may adopt regulations governing
marine mammals and the taking thereof.

Public Law 99-625

Public Law 99-625 was enacted on November 7, 1986. It authorized the Secretary of the Interior
to develop and implement a southern sea otter translocation program and mandated a regulatory
regime that would accompany the program if it were implemented. In 1987, the Service initiated
the program, designating the area surrounding San Nicolas Island as a translocation zone and all
other waters south of Point Conception as a management zone (52 FR 29754; August 11, 1987).
Under Public Law 99-625, sea otters in the translocation zone were to be treated as a threatened
species, except with respect to defense-related agency actions, in which case they were to be
treated as a species that was proposed to be listed.4 Additionally, any sea otters found in the

“for species that are proposed to be listed, federal agencies are not required to consult under Section 7 of the Act
but only to conference with the Service (or the National Marine Fisheries Service, as appropriate) if a proposed
action is likely to jeopardize the continued existence of the species.
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management zone were required to be non-lethally removed and, while in the management zone,
were also to be treated as a proposed species. Any incidental taking that occurred during the
course of an otherwise lawful activity within the management zone was not to be considered a
violation of either the Act or the MMPA. Regulatory mechanisms otherwise available to avoid or
minimize the impacts of incidental take of sea otters in southern California waters would thus
have remained absent had the translocation program continued. Although Public Law 99-625 has
not been repealed, the translocation program to which it applied (including the translocation and
management zones and their associated regulatory regimes) was terminated by regulation on
December 19, 2012 (77 FR 75266).

State Laws and Regulations

Several state laws and regulations have been enacted to protect sea otters from injury or
mortality in fisheries since the time of listing. A 1991 closure restricted gill and trammel nets to
waters deeper than 30 fathoms throughout most of the southern sea otter’s range (California
Senate Bill No. 2563). Fishing with set gill nets has since been further restricted throughout the
range of the southern sea otter. An order prohibiting the use of gill and trammel nets year-round
in ocean waters of 110 m (60 fathoms) or less from Point Reyes in Mann County to Point
Arguello in Santa Barbara County was made permanent in September 2002. In the waters south
of Point Arguello, the Marine Resources Protection Act of 1990 (California Constitution Article
1 OB) defined a Marine Resources Protection zone in which the use of gill and trammel nets is
banned. This zone includes waters less than 128 m (70 fathoms) or within 1.6 km (1 mile),
whichever is less, around the Channel Islands, and waters generally within three nautical miles
offshore of the mainland coast from Point Arguello to the Mexican border. This closure
generally encompasses the depths (less than 40 m or 131 fi) to which sea otters most commonly
dive (Tinker et al. 2006a).

Summary

The regulatory mechanisms currently in effect are generally adequate to protect the southern sea
otter. Even if the southern sea otter were delisted under the Act, MMPA and state protections
would remain in place.

FACTOR E: Other Natural or Manmade Factors Affecting its Continued Existence

In the listing rule, we identified oil spili risk as the most serious potential threat to the species (42
FR 2965). We discussed that the loss of genetic diversity and competition with humans are
possible but unproven threats (42 FR 2965).

Oil spili risk

Sea otters are particularly vulnerable to oil contamination. When sea otters come into contact
with oil, it causes their fur to mat, which prevents it from insulating their bodies. Without this
natural protection from the frigid water, sea otters can quickly die from hypothermia. The
toxicity of oil can also be harmful to sea otters, causing liver and kidney failure and damage to
their lungs and eyes (Kooyman and Costa 1979, Siniff et al. 1982, Lipscomb et al. 1993).
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Oil spiii risk from tankers and other large vessels that transit the California coast remains a
primary threat to the southern sea otter. The translocation program was undertaken, in part, to
establish a colony sufficiently far from the existing population to minimize the likelihood of
simultaneous loss from catastrophic events, such as oil spills. However, as the recovery plan
notes, the Exxon Valdez oil spill demonstrated that San Nicolas Island was not sufficiently far
from the mainland range to safeguard against an oil spiii of that magnitude (Service 2003). The
Deepwater Horizon oil spill of 2010 has since illustrated the potential for releases of oil of a
much greater magnitude. The Deepwater Horizon spill released an estimated 4.9 million barrels
of oil (of which about $00,000 barrels were captured by containment efforts), almost 19 times
the amount of oil spilled during the Exxon Vatdez disaster (about 261,905 barrels)
(http://www.eoearth.org/article/Deepwater_Horizon_oil_spill). The rupture of a Plains All-
American pipeline on May 19, 2015, released an estimated 2,500 barrels (101,000 U.S. gallons)
of crude oil into the environment near Refugio Beach State Park, of which approximately 500
barrels (21,000 U.S. gallons) may have migrated to the water
(http://www.refugioresponse.coml). Although the spill occurred just outside the current southern
edge of the mainland range, and no sea otters are believed to have been directly affected by the
spilled oil, the incident demonstrates the continuing potential for oil spills to occur in the
southern sea otters’ range.

Substantial volumes of crude oil and petroleum products continue to be transported off the
California coast from Alaska, from foreign countries, and between California production sources.
An increase in tankering and shipping activities is expected and may pose a growing threat
(McCrary et al. 2003). In its evaluation of oil spill risk from vessel traffic, the West Coast
Offshore Vessel Traffic Risk Management Project found that coastwise traffic density is higher
along the section of the west coast between the Strait of Juan de Fuca (at the US/Canadian
border) and Los Angeles/Long Beach than either north of the Strait or south of Los
Angeles/Long Beach, with highest traffic densities specifically 1) between the Strait of Juan de
Fuca and the Columbia River, and 2) between San Francisco and Los Angeles/Long Beach
(http://library.state.or.us/repository/2010/2010070709511 03/index.pdf). The Los Angeles/Long
Beach and San Francisco Bay harbors include some of the highest volume oil importing ports
and refining facilities in the United States
(http://resources.ca.gov/oceanl97AgendalChap5VTS.html). Although these ports are outside the
current range of the southern sea otter, collisions or ship groundings off the California coast, or
within congested ports or harbor areas, have the potential to occur as a result of these operations
and to kill large numbers of sea otters if spilled oil enters the range. A vessel traffic management
system was put in place in 2000 (http://montereybay.noaa.gov/vt/vtexec.html), reducing the risk
of oil spills throughout the southern sea otter range, but it is clear that spills still have the
potential to occur. This fact is exemplified by the Cosco Busan spill, which, although it occurred
outside the current range, released 203,099 liters (53,653 gallons) of bunker fuel into the ocean
when the container ship struck the San Francisco-Oakland Bay Bridge on November 7, 2007
(United States Coast Guard 2009).

Platform spills may also become a factor as the sea otter range expands into southern California
waters because numerous offshore oil platforms are located in the Southern California Bight.
However, the threat from oil produced at these platforms is expected to decrease over the next
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several decades as offshore oil production declines (McCrary et al. 2003). Even assuming
continued production at late20thcentury levels, the volume of a future spill on the Pacific Outer
Continental Shelf resulting from offshore oil production would likely be relatively small,
probably less than 200 barrels (8,400 U.S. gallons), and almost certainly less than 500 barrels
(21,000 U.S. gallons) (McCrary et al. 2003).

Despite significant advances in techniques for washing oiled sea otters made during the last 20
years at the CDFW’ s Marine Wildlife Veterinary Care and Research Center, it is clear that a spill
of sufficient magnitude to cause population-level effects would overwhelm the capacity of
rehabilitators to rescue sea otters and return them to the wild.

Loss of genetic diversity

Since the time of listing, a number of studies have identified low genetic diversity in sea otters
generally and particularly low levels of genetic diversity in southern sea otters (Larson et al.
2002a, Larson et al. 2002b, Aguilar et al. 2008). Sea otter populations have a very low level of
variation at major histocompatibility complex (MHC) genes (Aguilar et al. 2008). Low genetic
variability has the potential to compromise the ability of southern sea otters to withstand
environmental change and increase their susceptibility to land-borne (novel) pathogens.
However, inbreeding depression in southern sea otters has not been demonstrated.

Competition

Because certain areas of the mainland sea otter range appear to be food-limited (Tinker et al.
2008a, Tinker et al. 2013b), it would be logical to surmise that reductions in prey abundance due
to overfishing by humans could pose a threat to southern sea otters. However, there is currently
no empirical evidence of direct effects of competition by human fishing on sea otters (Estes pers.
comm. 2007).

Mortality in fishing gear

In the listing rule, we did not explicitly identify mortality in fishing gear as a threat to southern
sea otters. However, it is clear that sea otters may become entangled/entrapped and drown in
commercial fishing gear that is deployed or abandoned in the nearshore marine environment. A
period of decline in the southern sea otter population from 1976 to 1984 was likely due to
incidental mortality in set-net fisheries (Estes et al. 2003), although gill and trammel nets have
since been restricted throughout most of the range of the southern sea otter. The potential exists
for sea otters to drown in traps set for crabs, lobsters, and finfish, but only limited documentation
of mortalities is available. Hatfield and Estes (2000) summarize records of 18 sea otter
mortalities in trap gear, 14 of which occurred in Alaska. With the exception of one sea otter,
which was found in a crab trap, all of the reported Alaska mortalities involved Pacific cod traps
and were either recorded by National Marine Fisheries Service (NMFS) observers or reported to
NMFS observers by fishers. Four sea otters are known to have died in trap gear in California:
one in a lobster trap near Santa Cruz Island in 1987; a mother and pup in a trap with a 10-inch
diameter opening (presumed to be an experimental trap) in Monterey Bay in 1987; and one in a
rock crab trap 0.8 km (0.5 mi) off Pt. Santa Crnz, California (Hatfield and Estes 2000). In 1995,
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USGS began opportunistic efforts to observe the finfish trap fishery in California. These efforts
were supplemented with observations by CDFW in 1997 and two hired observers in 1999. No
sea otters were found in the 1,624 traps observed (Hatfield and Estes 2000). However, a very
high level of observer coverage would be required to see any indication of trap mortality, even if
mortality levels were high enough to substantially reduce the rate of population growth (Hatfield
etal. 2011).

Controlled experiments conducted by the USGS and the Monterey Bay Aquarium demonstrated
that sea otters could enter a baited commercial finfish trap with inner trap funnel openings of 14
cm (5.5 in) in diameter (Hatfield and Estes 2000). Hatfield et al. (2011) confirmed that some sea
otters exposed to finfish, lobster, and mock Dungeness crab traps in a captive setting could
succeed in entering them. Based on experiments with carcasses and live sea otters, they
concluded that finfish traps with 13 cm (5 in) diameter circular openings would largely exclude
diving sea otters; that circular openings of 14 to 15.2 cm to (5.5 to 6 in) in diameter and
rectangular openings 10.2 cm (4 in) high (typical of Dungeness crab pots) could allow the
passage of sea otters up to about 2 years of age; and that the larger fyke openings of spiny lobster
pots and finfish traps with openings larger than 13 cm (5 in) could admit larger sea otters.
Reducing the fyke-opening height of Dungeness crab traps by 2.5 cm (1 in) to 7.6 cm (3 in)
would exclude nearly all diving sea otters while not significantly affecting the number or size of
harvested crabs (Hatfield et al. 2011).

Since January 2002, CDfW has required 12.7 cm (5 in) sea otter exclusion rings to be placed in
live-fish traps used along the central coast from Pt. Montara in San Mateo County to Pt. Arguello
in Santa Barbara County. No rings are required for live-fish traps used in the waters south of
Point Conception, and no rings are currently required for lobster or crab traps regardless of their
location in California waters.

Climate change

Climate change is a threat that has been identified since listing. Our analyses under the Act
include consideration of ongoing and projected changes in climate. The terms “climate” and
“climate change” are defined by the Intergovernmental Panel on Climate Change (IPCC). The
term “climate” refers to the mean and variability of different types of weather conditions over
time, with 30 years being a typical period for such measurements (IPCC 2013a). The term
“climate change” thus refers to a change in the mean or variability of one or more measures of
climate (for example, temperature or precipitation) that persists for an extended period, whether
the change is due to natural variability or human activity (IPCC 2013a).

Scientific measurements spanning several decades demonstrate that changes in climate are
occurring, and that the rate of change has increased since the 195 Os. Examples include warming
of the global climate system, and substantial increases in precipitation in some regions of the
world and decreases in other regions (for these and other examples, see Solomon et al. 2007,
IPCC 2O13b, IPCC 2014). Results of scientific analyses presented by the IPCC show that most
of the observed increase in global average temperature since the mid-2Oth century cannot be
explained by natural variability in climate and is “very likely” (defined by the IPCC as 90
percent or higher probability) due to the observed increase in greenhouse gas (GHG)
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concentrations in the atmosphere as a result of human activities, particularly carbon dioxide
emissions from use of fossil fuels (Solomon et al. 2007, IPCC 2013b). Further confirmation of
the role of GHGs comes from analyses by Huber and Knutti (2012), who concluded it is
extremely likely that approximately 75 percent of global warming since 1950 has been caused by
human activities.

Scientists use a variety of climate models, which include consideration of natural processes and
variability, as well as various scenarios of potential levels and timing of GHG emissions, to
evaluate the causes of changes already observed and to project future changes in temperature and
other climate conditions (Meehl et al. 2007, Ganguly et al. 2009, Prinn et al. 2011). All
combinations of models and emissions scenarios yield very similar projections of increases in the
most common measure of climate change, average global surface temperature (commonly known
as global warming), until about 2030. Although projections of the magnitude and rate of
warming differ after about 2030, the overall trajectory of all the projections is one of increasing
global warming through the end of this century, even for the projections based on scenarios that
assume that GHG emissions will stabilize or decline. Thus, there is strong scientific support for
projections that warming will continue through the 21st century, and that the magnitude and rate
of change will be influenced substantially by the extent of GHG emissions (Meehl et al. 2007,
Ganguly et al. 2009, Prinn et al. 2011, IPCC 2013b). See IPCC 2013b, for a summary of other
global projections of climate-related changes, such as frequency of heat waves and changes in
precipitation.

Various changes in climate may have direct or indirect effects on species. These effects may be
positive, neutral, or negative, and they may change over time, depending on the species and other
relevant considerations, such as threats in combination and interactions of climate with other
variables (for example, habitat fragmentation) (IPCC 2014). Identifying likely effects often
involves aspects of climate change vulnerability analysis. Vulnerability refers to the degree to
which a species (or system) is susceptible to, and unable to cope with, adverse effects of climate
change, including climate variability and extremes, Vulnerability is a function of the type,
magnitude, and rate of climate change and variation to which a species is exposed, its sensitivity,
and its adaptive capacity (Glick et al. 2011, IPCC 2014). There is no single method for
conducting such analyses that applies to all situations (Glick et al. 2011). We use our expert
judgment and appropriate analytical approaches to weigh relevant information, including
uncertainty, in our consideration of the best scientific information available regarding various
aspects of climate change.

Global climate projections are informative, and, in some cases, the only or the best scientific
information available for us to use. However, projected changes in climate and related impacts
can vary across and within different regions of the world (IPCC 2013b). Therefore, we use
“downscaled” projections when they are available and have been developed through appropriate
scientific procedures, because such projections provide higher resolution information that is
more relevant to spatial scales used for analyses of a given species (see Glick et al. 2011 for a
discussion of downscaling).

Coastal zones are particularly vulnerable to climate variability and change. In addition to sea
level rise, climate change is also expected to affect rainfall-runoff patterns, with expected trends
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towards increased annual river runoff in the wintertime (Southern California Coastal Water
Research Project 2009). Climate change may thus affect southern sea otters by modifying
hydrological processes that influence the transport of pathogens and contaminants from land to
the nearshore marine environment (Waither et al. 2002). It also has the potential to alter (in
unknown ways) the frequency of algal blooms in both freshwater and the marine environment.
Increasing ocean temperatures may increase the incidence and spread of disease among marine
organisms (Burge et al. 2014), with potentially negative or positive effects on sea otters
depending on the particular ecological relationships affected. In addition to increasing ocean
temperatures, changes in the carbonate chemistry of the oceans due to increasing atmospheric
CO2 levels (ocean acidification) may pose a serious threat to marine organisms, particularly
calcifying organisms (Kroeker et al. 2010, Kurihara et al. 2004, Kurihara et al. 200$, Stumpp et
a!. 2011, Gazeau et al. 2013), many of which are important prey for sea otters. Because of the
apparent synergistic relationship between food limitation and disease, potential climate-driven
declines in food availability may in turn result in increased susceptibility to disease.

Summary

Numerous natural and anthropogenic factors not captured under Factors A-D continue to affect
the southern sea otter. Of these, the most significant threats appear to be the potential for a large
oil spill within the southern sea otter’s range and the impacts that may result from climate
change.

III. RECOVERY CRITERIA

Recovery plans provide guidance to the Service, States, and other partners and interested parties
on ways to minimize threats to listed species, and on criteria that may be used to determine when
recovery goals are achieved. There are many paths to accomplishing the recovery of a species,
and recovery may be achieved without fully meeting all recovery plan criteria. For example, one
or more criteria may have been exceeded while other criteria may not have been accomplished.
In that instance, we may determine that, overall, the threats have been minimized sufficiently,
and the species is robust enough to downlist or delist. In other cases, new recovery approaches
and/or opportunities unknown at the time the recovery plan was finalized may be more
appropriate ways to achieve recovery. Likewise, new information may change the extent that
criteria need to be met for recognizing recovery of the species. Overall, recovery is a dynamic
process requiring adaptive management, and assessing a species’ degree of recovery is likewise
an adaptive process that may, or may not, fully follow the guidance provided in a recovery plan.
We focus our evaluation of species status in this 5-year review on progress that has been made
towards recovery since the species was listed by eliminating or reducing the threats discussed in
the five-factor analysis. In that context, progress towards fulfilling recovery criteria serves to
indicate the extent to which threat factors have been reduced or eliminated.

The Final Revised Recovery Plan was approved in 2003 (Service 2003). It establishes one
recovery criterion: “The average population level over a 3-year period exceeds 3,090 animals.
This criterion accounts for the number of southern sea otters that would be needed to ensure with
reasonable certainty that an excess of 1 ,$50 animals would survive following a major oil spill of
the size of the Exxon Valdez oil spill (over 10 million gallons) and to ensure that a declining
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trend of 5 percent per year would be detected before the population reached the threshold level
for endangered status. The threshold level for endangered status (1,850 animals) is based on the
minimum number of animals needed to ensure a genetically effective population size of 500 if
the ratio between effective population size and actual population size is 27 percent” (Service
2003).

The recovery criterion has not been met. The 3-year running average population level for 2014 is
2,944. Reaching the criterion may ensure that the subspecies remains above the criterion for
endangered status in the event of an oil spiil of the magnitude of the Exxon Valdez and afford the
opportunity to detect a declining trend, but it does not specifically address the threats that are
currently limiting population growth. Before delisting, a full five-factor analysis would be
undertaken to determine whether threats to the subspecies have been ameliorated sufficiently to
allow for the long-term conservation of the species.

IV. SYNTHESIS

The southern sea otter population has expanded considerably in range and number since its near-
extinction by the end of the 19th century and since the time of listing in 1977. The 2014
population index of 2,944 animals is now within approximately 150 animals of the delisting
threshold identified in the 2003 recovery plan. However, the subspecies remains restricted to a
small fraction of its historic range. Despite progress in vessel management to avoid oil spills and
advances in washing oiled sea otters, it remains possible that a large spill could occur, and it is
likely that in the case of a large spill most oiled sea otters would die despite rescue efforts.
Factors affecting the southern sea otter that have emerged or been recognized more fully since
listing include shark-bite mortality, food limitation, disease/biotoxin intoxication, mortality in
fishing gear, recreation-related harassment, and climate change. Some of these factors are known
to operate synergistically. The limited genetic diversity in southern sea otters may conceivably
impede the ability of the population to confront novel pathogens and to adapt to changes
resulting from climate change, although there is currently no evidence to suggest that low genetic
diversity is negatively affecting the population. Of the abovementioned factors, the most
significant drivers of demographic trends along the mainland range (where the vast majority of
southern sea otters occur) appear to be food limitation and shark bite mortality. Sea otter range
expansion into areas that are not subject to food-limitation or high shark-bite mortality would
allow for increased population growth and increase security from the effects of catastrophic or
widespread events. However, natural range expansion has halted along the mainland in recent
years, presumably due to the effects of shark-bite mortality on the once-growing population
segment near the southern end of the range. Because the southern sea otter remains below the
delisting criterion, and because of the ongoing effects of these other factors, we believe that the
southern sea otter still meets the definition of threatened and recommend no status change at this
time.
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V. RESULTS

Recommended Listing Action:

____

Downlist to Threatened

____

Uplist to Endangered

____

Delist (indicate reason for delisting according to 50 CfR 424.11):

____

Extinction

_____

Recovery

____

Original datafor classWcation in error
X No Change

New Recovery Priority Number and Brief Rationale: No change. The recovery priority
number remains 9C because the taxon is a subspecies that faces a moderate level of threat and
has high potential for recovery. Although food limitation/disease and shark bite mortality are
important factors influencing recovery, sea otters expanding their range into southern California
waters are expected to encounter higher per-capita prey availability and lower shark bite risk
than sea otters along the central California coast and thus to contribute to population growth in
the future. The “C” indicates the potential for continuing conflict with economic activity.

VI. RECOMMENDATIONS FOR ACTIONS OVER THE NEXT 5 YEARS

The recovery plan outlines seven main tasks. A number of tasks/subtasks have been completed,
as described in the “Review Analysis” portion of this report. for ongoing tasks, emphasis should
be placed on continued implementation of the following activities, in coordination between the
Service and our partners:

• Monitor existing and translocated populations (Task 1; this action includes the
development of new tagging technologies);

• Implement plans to reduce the probability of an oil spill in the sea otter range and
minimize effects of a spill on the otter population, in the event that one occurs (Task 2);

• Monitor the incidental take of sea otters in commercial fisheries (Sub-task 3.1.1) and
minimize intentional take of southern sea otters (Sub-task 3.2);

• Develop and implement a public education and outreach program (Task 7; this action
should include significant new efforts 1) to minimize recreation-related and other
harassment (i.e., the Be Sea Otter Savvy program) and 2) to increase public understanding
of the broad range of sea otter community effects and ecosystem services).

The following actions are not addressed in the Recovery Plan but should be initiated, in
coordination between the Service and our partners, during the next 5 years:

• Complete spatially explicit Integrated Population Model (incorporating results from Sub
task 4.3) to prioritize recovery actions with rigorous demographic sensitivity analyses;

• Determine the cause(s) of the geographic shift/increase in shark-bite mortality;
• Develop and implement a plan to enhance natural range expansion through releases of

small numbers of rehabilitated live-stranded sea otters.
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