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EXECUTIVE SUMMARY

As set forth in the Marine Mammal Protection Act
and the Endangered Species Act, the citizens of
the United States have placed great importance on
preserving wild species and on maintaining marine
mammal populations at levels well above what
would place them at risk of extinction. Consistent
with this concern, in 2004 Congress directed the
Marine Mammal Commission to “...review the
biological viability of the most endangered marine
mammal populations and make recommendations
regarding the cost-effectiveness of current protection
programs.”

The Commission reviewed 22 marine mammal
taxa (i.e., species, subspecies, or population stocks)
that occur regularly or entirely within U.S. waters
and that are either listed as endangered or threatened
under the Endangered Species Act or designated as
depleted under the Marine Mammal Protection Act.
The review considered methods for identifying taxa
at elevated risk of extinction, evidence regarding
their viability, threats to their conservation, and the
current status and funding for recovery programs.
The review also included an in-depth case study

of the cost-effectiveness of recovery efforts for the
North Atlantic right whale.

Of the 22 taxa, 2 are not considered to be viable:
the Caribbean monk seal is considered extinct
and the AT1 population of Killer whales appears
to be on the verge of extinction. The remaining 20
taxa are considered viable; that is, they can persist
and recover if human-related threats are identified
and addressed. Historical data indicate that many
wild species, including a number of marine mammal
taxa, have recovered from low numbers when
human-related threats were managed effectively.

Recovery programs for endangered, threatened,
and depleted taxa depend heavily on information

regarding population structure and dynamics,
population ecology and health, factors that act
with special force on small populations, and the
nature and severity of threats. Population viability
analysis provides a mechanism for integrating the
available data into an analysis of extinction risk.
However, such analyses have been conducted for
relatively few taxa due to a lack of critical data and
insufficient emphasis on the use of such tools to
enhance risk assessment.

Intentional Killing was undoubtedly the greatest
threat to marine mammals in the 1800s and early
to mid-1900s. Since the early 1900s the passage,
implementation, and enforcement of several key
domestic laws and international treaties have
contributed strongly to the conservation of many
marine mammal taxa by limiting and in many
cases prohibiting such killing. The Fur Seal Treaty,
the International Convention for the Regulation

of Whaling, the Marine Mammal Protection Act,
and the Endangered Species Act may well have
prevented the extirpation of some populations and
possibly even the extinction of some species.

The primary human-related threats to marine
mammals in U.S. waters have now shifted from
intentional to indirect or incidental taking and
degradation of habitat. Recovery efforts generally
have been less successful at addressing indirect or
incidental threats, which include competition with
fisheries for prey, contaminants, disease, noise,
coastal development and loss or degradation of
habitat, and climate change.

The indirect threats posed by human activities
often increase in proportion to human population
size, economic growth, and consumption patterns.
The consequences of “economic growth and
development untempered by adequate concern and




conservation” were incentives for passage of both the
Marine Mammal Protection Act and the Endangered
Species Act by Congress in the early 1970s. With
regard to indirect threats, the findings, purposes, and
challenges of the Marine Mammal Protection Act
and the Endangered Species Act are more germane
now than they were three decades ago.

Much remains to be learned about the threats
facing marine mammals and about the actions
needed to allow endangered taxa to recover. To

be successful, marine mammal recovery programs
must determine what critical information is lacking,
obtain that information, and select or adjust recovery
actions in response to the information. In the absence
of critical information, a precautionary management
approach is necessary to ensure conservation even
though it may impose a risk of overprotection.
Unfortunately, even under the best circumstances
the recovery of marine mammals is limited by their
inherently slow population growth rates, which
means that recovery for some species will require
decades or longer. Furthermore, as environmental
and other conditions change, so too do some of the
threats and options for recovery strategies. Strategies
must be adapted as more is learned about the animals
and the risks they face, and this adaptation must
occur at a pace consistent with the adverse effects

of socioeconomic development, climate change, and
similar human-related phenomena.

Each year Congress allocates a substantial budget
for marine mammal recovery programs, with
two reasonable expectations. The first is that
those funds will be used effectively and cost-
effectively in accordance with the conservation
framework established in the Marine Mammal
Protection Act and Endangered Species Act.

The second is that the funded programs will

be adequate to achieve the goals of the Acts.

In fact, recovery programs have achieved mixed
results with regard to their effectiveness and cost-
effectiveness. The inconsistency is due in part to
insufficient information to assess extinction risks
and guide recovery actions and in part to inadequate
implementation of some programs. Nonetheless,

no marine mammal taxon in U.S. waters has gone

extinct during the period that the Acts have been in
place, and many taxa have demonstrably benefited
from the programs and protections implemented
under the Acts. In contrast, during the same period,
the Yangtze River dolphin appears to have become
extinct and several marine mammals not under U.S.
jurisdiction have declined to a very precarious state.

The agencies responsible for recovery programs
have used congressional funding to balance
competing interests and respond to a range of
priorities, all under the constraint of a limited
total budget. Congressional earmarks for specific
species, threats, or conflicts may limit the agencies’
discretion and their ability to prioritize recovery
efforts.

In the end, certain at-risk taxa have received
relatively high levels of attention in the form

of specifically directed funding (e.g., western
Steller sea lions), while certain other taxa have
not received enough attention to prevent or even
understand their ongoing decline (e.g., Cook
Inlet beluga whales). Absent a more integrated,
coherent national system for determining what the
funding needs are, setting priorities, and determining
how the limited funds should be allocated, the
Marine Mammal Commission is concerned that
recovery efforts for certain taxa will deteriorate into
a patchwork of reactive crises, increasing the risk
of extinction for those taxa, inflating the long-term
costs required to bring about their recovery, and
undermining our nation’s goal of maintaining the
health and stability of the marine ecosystem.

Therefore, the Marine Mammal Commission
concludes that the national strategy for setting
endangered marine mammal funding priorities—
in an informed manner and cognizant of recovery
needs—is not yet sufficiently coherent and
consistent. The lack of coherence and consistency
creates an obstacle to effective and cost-effective
recovery efforts. To address this problem, the
Marine Mammal Commission makes a single
recommendation to Congress, as follows.

The primary agencies serving on the committee

Vi



The Marine Mammal Commission recommends that Congress require the development and
implementation of a comprehensive national strategy for determining (a) the annual funding
requirements for research, monitoring, and recovery actions for endangered, threatened, and depleted
marine mammals, and (b) how those funds should be distributed to ensure that recovery efforts are
optimally effective and cost-effective. The strategy should be developed and updated at least annually
by a standing committee consisting of representatives from the responsible agencies.

would be those responsible for research and
management of endangered, threatened, and depleted
marine mammals—the National Marine Fisheries
Service, U.S. Geological Survey, Fish and Wildlife
Service, and the Marine Mammal Commission. Ex
officio members of the committee would include the
Council on Environmental Quality, the Smithsonian
Institution, and the National Academy of Sciences.
The Marine Mammal Commission would chair the
committee. The strategy should include the following
elements:

Funding for recovery: The comprehensive

national strategy would include a separate fund

for the specific purpose of addressing research and
management needs for endangered, threatened, and
depleted marine mammals. Funding levels would be
determined annually and reported to Congress for its
consideration during the budget process.

Prioritizing recovery efforts: The strategy would
establish and be based on clear, objective criteria

for assessing recovery needs including, among

other things, risk of extinction, critical information
gaps, expected conservation benefits, competing
conservation needs, and related socioeconomic
concerns. Prioritization would be based on structured
and transparent risk/benefit analysis.

Monitoring, reporting, and evaluation: On an
ongoing basis, the types of information sought by
the Commission to complete this current report
should be readily available for consideration by
all interested parties, including Congress, the
responsible agencies, and non-governmental
stakeholders. To that end, expenditures, activities,
and results of the committee would be reported

annually in the Marine Mammal Commission’s
Annual Report to Congress. The purpose of such
information is to inform and adapt recovery
processes by assessing past effectiveness, adjusting
for existing shortcomings, and setting future
directions. By measuring progress and identifying
successes, problems, and inefficiencies, the strategy
would provide a mechanism for holding the
relevant agencies, including the Marine Mammal
Commission, accountable for marine mammal and
marine ecosystem conservation.

Adjusting total budget to needs: As the world’s
human population grows, the demands placed on
ocean resources will increase. So, too, will the
threats to many endangered, threatened, and depleted
marine mammals and the ecosystems of which they
are a part. Consequently, the total budget needs for
conservation of endangered, threatened, and depleted
taxa will change over time. Costs might decrease if
recovery programs are successful and taxa recover.
Alternatively, costs might increase if recovery
programs are not successful or additional taxa are
listed. Arisk- and effectiveness-based assessment
process will provide an orderly guide for appraisal
and adjustment of overall budgetary needs.

The Marine Mammal Commission believes that

the activities undertaken to satisfy this single
recommendation will lead to more effective and
cost-effective implementation of recovery programs
within the conservation framework defined in the
Marine Mammal Protection Act and the Endangered
Species Act. More effective implementation is
essential to address growing conservation challenges
in a rapidly changing world.

vii






INTRODUCTION

As part of the 2004 Omnibus Appropriations Bill,
Congress directed the Marine Mammal Commission to
“...review the biological viability of the most endangered
marine mammal populations and make recommendations
regarding the cost-effectiveness of current protection
programs.” This report is the Commission’s response to
that charge.

The Endangered Species Act of 1973 (16 U.S.C. § 1531
et seg.) and the Marine Mammal Protection Act of 1972
(16 U.S.C. § 1361 et seq.) are the principal legislative
instruments in the United States for protecting marine
mammals. Together, those statutes affirm a deep national
interest in conserving endangered marine mammals and
establish a corresponding commitment to promote their
survival and recovery.

The findings of the Endangered Species Act include the
following (paraphrased from section 2 of the Act):

e Some wild species in the United States have been
rendered extinct as a consequence of economic
growth and development untempered by adequate
conservation action;

e Other species have become so depleted in numbers
that they are in danger of extinction;

e These species are of aesthetic, ecological,
educational, historical, recreational, and scientific
value to the Nation;

e The United States has an international obligation to
conserve the various species facing extinction; and

e The development and maintenance of conservation
programs, with federal financial assistance and
other incentives, is key to meeting the Nation’s
commitments and safeguarding its heritage of wild
species for the benefit of all citizens.

The Endangered Species Act’s stated purposes are—

e to provide a means of conserving the ecosystems on
which endangered and threatened species depend;

e to provide programs for conserving endangered and
threatened species; and

o to take steps for achieving the purposes of the various

wildlife treaties and conventions to which the United
States is a signatory.

The findings of the Marine Mammal Protection Act
include the following (paraphrased from section 2 of the
Act):

e Certain species and population stocks of marine
mammals are, or may be, in danger of extinction or
depletion as a result of human activities;

e Such species and population stocks should not be
permitted to diminish beyond the point at which
they cease to be significant functioning elements
of the ecosystem, and measures should be taken to
“replenish” those that have so diminished;

e Our knowledge of the ecology and population
dynamics of marine mammals and of the factors
affecting their ability to reproduce is inadequate;

e The protection and conservation of marine mammals
and their habitats are necessary to assure the
continued availability of economic and other benefits
derived from these animals; and

e Marine mammals are of great aesthetic and
recreational, as well as economic, significance, and it
is the sense of Congress that they should be protected
and encouraged to exist at optimum sustainable
population levels, keeping in mind the carrying
capacity of their habitat.

The primary objective of the Marine Mammal Protection
Act is to maintain the health and stability of the marine
ecosystem. This objective is to be accomplished, in part,
by maintaining marine mammals within their optimum
sustainable population range so that they constitute
significant functioning elements of the ecosystems of
which they are a part.

The citizens of the United States, through their
representatives in Congress and the wording of the two
statutes, have articulated the importance they place on
preserving wild species and, in particular, on maintaining
marine mammal populations at levels well above what
would place them at risk of extinction. The Commission
interpreted the 2004 directive from Congress as a desire







to evaluate how well we as a society and as a nation are
satisfying those objectives, particularly with regard to
marine mammals. It was in this context that the Marine
Mammal Commission prepared this report to advise

on whether extant species and populations of marine
mammals are viable and whether efforts to protect them
(and, by inference, ensure their viability) have been cost-
effective.

Response To THE CoNGRESSIONAL DIRECTIVE

After consultation with congressional staff, the
Commission interpreted the directive to mean that
Congress was most interested in endangered marine
mammals occurring entirely or regularly in areas under
U.S. jurisdiction. Therefore, the Commission focused its
analyses on the 22 marine mammal species, subspecies,
and populations (referred to generally in this report as
“taxa”) currently listed as endangered or threatened under
the Endangered Species Act or designated as depleted
under the Marine Mammal Protection Act (Table 1).

The Commission also understood that the purpose of the
directive was to obtain an assessment of the effectiveness
with which funding was being used to implement
recovery programs for the most endangered marine
mammals, rather than an evaluation and comparison of
the full range of possible societal costs associated with
those programs.

To guide its response to the congressional directive, the
Commission formed a steering committee (Appendix

1), reviewed systems for identifying imperiled species
(Lowry et al. 2007; Appendix 2), reviewed the activities
and status of protection programs (Weber and Laist 2007;
Appendix 3), convened a workshop of experts to review
population viability analysis (PVA) (Marine Mammal
Commission 2007a, Appendix 4), and, with the National
Marine Fisheries Service, convened a case-study review
of the cost-effectiveness of the North Atlantic right whale
recovery program (Reeves et al. 2007; Appendix 5).
With the white papers and workshop reports in hand, the
Commission proceeded with the analyses summarized in
this report.

Figure 1.  The Antillean manatee, one of three subspecies of
the West Indian manatee, occurs in waters around
Puerto Rico and elsewhere in the Caribbean.
(Photograph © Avampini/ V & W /SeaPics.com)
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THE MOST ENDANGERED MARINE MAMMALS
AND THEIR VIABILITY

The Endangered Species Act defines an “endangered
species™ as one that is in danger of extinction throughout
all or a significant portion of its range. Hence, “risk

of extinction” is the ideal variable for evaluating and
comparing degrees of endangerment among taxa. For the
purpose of this review, we define “biological viability”
(or simply “viability”) to mean the potential for a taxon
to persist far into the future with appropriate management
of human-related threats. In general terms, species are
often characterized as being either viable or not viable
(implying a high or low potential for such persistence).
However, a middle ground clearly exists between these
two extremes. The transition from viable to not viable
has been the subject of extensive research aimed at
identifying the “minimum viable population.” This term
was based on the idea that a declining population would
reach a predictable point at which factors driving it
toward extinction would dominate and recovery would
be impossible or highly unlikely. This approach has given
way to a growing body of empirical data illustrating that
for any given species the transition from viable to not
viable is determined by a variety of factors, both natural
and anthropogenic, and the location of the threshold for
such transition cannot be readily and reliably predicted.

For many marine mammal taxa, the existing information
is not sufficient to judge their viability with a high level
of confidence. For practical purposes, however, all
marine mammal taxa must fall into one of the following
categories:

e Taxa that are extinct. These taxa cannot recover.
The Caribbean monk seal and Steller sea cow are
examples.

e Taxa that are almost certain to become extinct in
the near future. The persistence of such taxa is
improbable and there is little hope that they will
continue to persist or can be saved, irrespective of
human efforts. The AT1 stock of killer whales appears
to fall in this category.

e Taxa with the potential to persist far into the future

1 The Act recognizes subspecies and distinct population segments as
manageable units under the rubric “species.”

but that may require the extra protection and active
management provided for threatened or endangered
species on an ongoing basis. The Hawaiian monk seal
may be one such species.

e Taxa with the potential to recover but that require
extra protection and active management until they
have done so. Most listed species fall within this
category.

e Taxa that have recovered. The eastern North Pacific
population of gray whales has recovered to the
extent that it has been delisted under the Endangered
Species Act.

e Taxa that are not currently at risk of extinction and
do not require the special protections or active
management afforded by the Endangered Species Act
so long as the protections of the Marine Mammal
Protection Act are maintained. Most marine
mammals are in this category.

The primary distinguishing elements of these categories
are a taxon’s (1) inherent potential for recovery and
persistence, and (2) dependence on human intervention
(e.g., policy decisions and management actions) to
address threats. These two elements are becoming more
entwined as the effects of human activities become
more nearly ubiquitous and as the boundary between
anthropogenic and natural risk factors becomes less
clear (as in the case of climate change). In general,
viability analyses incorporate both anthropogenic and
natural factors that may influence a population’s risk of
extinction.

SyYsTEMS FOR IDENTIFYING SPECIES AT Risk OF EXTINCTION

Assessments of extinction risk underlie most systems for
identifying species and populations in need of additional
protection or intervention. With increasing information
about species at risk, these systems are becoming more
quantitative and objective. In the United States the
primary list used for identifying species at risk is the List
of Endangered and Threatened Species of Wild Fauna
and Flora maintained by the Fish and Wildlife Service
under the Endangered Species Act. The most common




international list is the Red List of Threatened Species
developed by IJUCN-The World Conservation Union. The
U.S. Marine Mammal Protection Act identifies marine
mammal species in need of additional protection based
on their ability to function within their ecosystems rather
than their risk of extinction. In practice, these species

are designated as depleted if they fall below 60 percent
of their estimated historic population level (42 Fed.

Reg. 12010, 42 Fed. Reg. 64548). Any species listed as
threatened or endangered under the Endangered Species
Act is automatically designated as depleted under the
Marine Mammal Protection Act.

The Endangered Species Act identifies five factors (16
U.S.C. § 1533(a)(1)) that must be considered during
listing decisions:

(1) the present or threatened destruction, modification, or
curtailment of a species’ habitat or range;

(2) overutilization of the species for commercial,
recreational, scientific, or educational purposes;

(3) disease or predation;

(4) inadequacy of existing regulatory mechanisms; and

(5) other natural or manmade factors affecting the
species’ continued existence.

The IUCN system has been developed over several
decades and is applied over a range of geographical
scales from global to regional or national. It also uses
multiple criteria to indicate extinction risk for various
conservation units (i.e., species, subspecies, and
geographic populations). Each unit is assessed in a
stepwise manner against a set of quantitative criteria or
decision rules based on, among other things, reduction in
population size, geographic range and area of occupancy,
number of mature individuals, population structure, and
analytical estimation of extinction probabilities. A species
conservation unit that meets one or more of the criteria
is assigned to the most protective of those possible
categories (e.qg., critically endangered, endangered,
vulnerable, or near threatened).

INFORMATION NEEDS FOR ASSESSING VIABILITY

Whether under the Endangered Species Act or the

IUCN system, assessments of extinction risk or viability
depend on the availability of key types of information.
Initial marine mammal listings under the Endangered
Species Act or its predecessors were based on qualitative
assessments of limited quantitative data—although in
some circumstances very limited data might still be

very compelling. For example, listings of large whales

(i.e., blue, fin, sei, humpback, right, bowhead and sperm
whales) were based on their severe reductions as a

result of commercial whaling and concern that existing
international management was inadequate to ensure their
conservation. Abundance was, and probably still is, the
most common single consideration in listing decisions.
However, depending on circumstances, other factors
also are important determinants of extinction risk for

a species. An abundant population may still be at risk

if it is experiencing a significant, prolonged decline of
undetermined or poorly managed cause(s) or if its habitat
is being degraded or will be degraded in the near future,
and so on. The Endangered Species Act addresses such
circumstances with its all-inclusive listing factor of
“other natural or manmade factors affecting the species’
continued existence.”

A comprehensive assessment of extinction risk (or,
conversely, population viability) requires information on
the following:

e population structure (e.g., species, subspecies, distinct
population segments);

e population dynamics (e.g., numbers of individuals,
age and sex structure, rates of reproduction and
survival);

e population ecology and health (e.g., habitat, predators
and prey, disease, parasites, contaminants)

o factors that apply with special force to small
populations (e.g., social dysfunction, inbreeding, and
environmental change); and

e current and projected threats (e.g., human-caused
mortality, habitat destruction).

Population Structure: Identification of the appropriate
conservation unit should be the first step in assessment
of extinction risk (Taylor 2005). Most species of marine
mammals exist as multiple populations that are discrete
from one another to varying degrees and that occupy
different parts of the species’ overall range (Reeves et al.
2004). Different populations can be subjected to different
environmental conditions and to different types and levels
of threat. In extreme cases, one or more populations of

a single species may be endangered or even extirpated
while other populations of that same species are thriving.
The contrast between the substantial recovery of the

gray whale population in the eastern North Pacific,

the continued very low numbers of gray whales in the
western North Pacific, and the extinction of the gray
whale population in the North Atlantic illustrates the
importance of recognizing different populations of the
same species and managing them individually.




Important biological and ecological distinctions among
populations may be subtle and difficult to discern without
up-to-date scientific approaches. A variety of indicators
have been studied (e.g., geography, demography,
morphology; Dizon et al. 1991) using a variety of
techniques (e.g., tagging, telemetry, photo-identification).
More recently, genetic studies have dominated this field,
revealing differences that often were not discernible using
other methods (e.g., Reeves et al. 2004). Such insights
are vital to understanding and maintaining the role of
marine mammal populations as functioning elements of
their ecosystems. Eastern and western Steller sea lions,
southwest Alaska sea otters, and southern resident Killer
whales are three examples where population units below
the species level have been explicitly recognized in listing
actions under the Endangered Species Act, and where

the recognition of such structure is proving essential

to conservation (Taylor 2005). Better information on
population structure is needed for many other listed
marine mammals, as well as for non-listed species that
may have population segments that merit listing.

Population Dynamics: For any particular population,
determination of status requires information on a suite of
parameters, including population size and distribution,
vital rates such as reproduction and mortality, and age
and sex structure, each of which may vary over time and
space. Under the best circumstances, such data are often
difficult to collect and may require years or decades of
research and monitoring.

Directed research over the past 30 years or more has
generated valuable long-term datasets for Florida
manatees, Hawaiian monk seals, North Atlantic right
whales, bowhead whales, southern sea otters, northern
fur seals, Steller sea lions, and southern resident

killer whales, all of which are depleted, threatened, or
endangered taxa. For many other taxa, including some
that are not listed, data on key demographic parameters
are sparse, outdated, or entirely lacking (e.g., fin, sei,
sperm, and blue whales; see Appendix 2; National
Marine Fisheries Service 1998, 2006a, 2006b). Often
assessments are based on crude population estimates
generated from data collected opportunistically or on
default values derived from related, better-studied taxa.
Hence, such assessments can involve great uncertainty.
Even rudimentary data are lacking for a number of non-
listed species (e.g., many beaked whales, many North
Pacific cetaceans, ice-associated seals; see Carretta et al.
2007, Angliss and Outlaw 2007). Thus, it is likely that
some marine mammal taxa qualify for listing as depleted,
threatened, or endangered but are not recognized as such.

Population Health and Ecology: The status of a taxon
is influenced by the health and condition of individuals
within the population, their biotic interactions with
other taxa (e.g., predators, prey, parasites, symbionts,
biotoxins), and by the physical and chemical
characteristics of their environment (e.g., temperature,
salinity, currents, bottom topography, contaminants).
The interplay of these factors determines the overall
health of a population and, more broadly, creates the
ecological structure of the ecosystem in which the taxon
exists. Understanding the nature of such structure lies at
the heart of the ecosystem approach to conservation and
management. Any change in that structure may affect the
population or species through a variety of mechanisms
and pathways. Population ecology has been characterized
qualitatively for many marine mammal species, but
quantitative evaluation is an extremely challenging task,
generally requiring years of study and multidisciplinary
research approaches. Such evaluation, however difficult,
can be essential for distinguishing natural trends and
variation from changes driven by human activities. This
distinction is frequently at the center of controversies
involving recovery actions.

Factors Affecting Small Populations: Small populations
are susceptible to certain factors (“small-population
factors™) that elevate their risk of extinction. Such factors
are often referred to as “Allee” effects (Allee 1931)

and include inbreeding, disruption of social structure,
unfavorable environmental conditions, demographic
stochasticity (e.g., the chances of skewed sex ratios),

and various types of catastrophes (e.g., severe weather,
disease). The population size at which vulnerability to
these factors becomes significant is difficult to determine
and varies by species and circumstances. When these
factors begin to feed back on themselves in a manner
that hastens a population’s decline toward extinction, the
population is said to have entered an “extinction vortex”
(Gilpin and Soulé 1986), which, although possibly
reversible, significantly exacerbates the conservation
challenge. The most recent research emphasizes the
genetic consequences of small population size as a serious
factor contributing