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PART ONE

Background and Creation
Beginning and Rationale
In 1971, the message from the United States Congress was clear: The State of the Union’s
Marine Mammals was not strong.
“Recent history indicates that man’s impact upon marine mammals has ranged from what
might be termed malign neglect to virtual genocide,” Congress declared. “These animals,
including whales, porpoises, seals, sea otters, polar bears, manatees and others…have
been shot, blown up, clubbed to death, run down by boats, poisoned, and exposed to a
multitude of other indignities, all in the interests of profit or recreation, with little or no
consideration of the potential impact of these activities on the animal populations involved.”1

As awareness grew, Congress also recognized that marine mammals were at risk from
threats to their habitat. After singling out the dumping of pollutants in the ocean with the
passage of the Ocean Dumping Act in 1972, Congress further identified that “the incidence
of pesticide and heavy metal contamination of the oceans seemed to be increasing, as
indicated by biopsies on animals such as sea lions and sea otters.” Additionally, Congress
highlighted “man’s increased take of fish stocks upon which these animals depend,” and
“the operation of high-speed boats.”

Interest in the development of protection for those marine mammal species was driven
by a number of high-profile issues. Although it would not be until 1974 that television
viewers saw the first images of Greenpeace protesters driving inflatable boats in front of
whaling ships, the seemingly unconstrained commercial hunting of whales was increasingly
infiltrating the public consciousness, nurtured by the notion that whales and dolphins

“When to these hazards there is added the additional stress of deliberate taking, it
becomes clear that many marine mammals may indeed be in urgent need of protection,”
it concluded. “Man’s taking alone, without these factors, might be tolerated by animal
species or populations, but in conjunction with them, it could well prove to be the
proverbial straw added to the camel’s back.”

“Once destroyed, biological capital
2

are highly intelligent and social animals. The hunting of harp and hooded seal pups on
an enormous scale — tens of thousands of pups, less than a week old, were killed for
their fur each spring — was horrifying in its brutality, and had led to the formation of the
International Fund for Animal Welfare (IFAW) in 1969. In the Eastern Tropical Pacific Ocean,
the U.S. tuna fleet was exploiting the fact that schools of yellowfin tuna frequently swam
beneath large groups of dolphins by searching for the latter and circling them with giant
purse seine nets; by 1971, an estimated five million dolphins had been killed in this way,
with an estimated 400,000 being killed each year.

Marine Mammal Protection Act

cannot be recreated.”
International Fund for Animal Welfare

— Rep. John Dingell (D-MI), 9 September 1971
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It was against this backdrop that Congress conducted a series of hearings on how best
to protect the nation’s marine mammal populations from a multiplicity of human threats
and enable them to recover from depletion. The result, after a little more than a year of
discussions and drafts, was the Marine Mammal Protection Act.

Adoption and Key Elements
The Marine Mammal Protection Act (MMPA) was enacted on October 21, 1972, and has
subsequently been amended and reauthorized on multiple occasions. It established that
the protection of marine mammals would be divided between two federal agencies: The
U.S. Department of Commerce, through the National Marine Fisheries Service (also known
as NOAA Fisheries or NMFS), has jurisdiction over all cetaceans and all pinnipeds other
than walruses; and the U.S. Department of Interior has responsibility for walruses, polar
bears, sea otters, marine otters and manatees. Within Interior, the U.S. Geological Service
conducts marine mammal research, while the U.S. Fish and Wildlife Service have regulatory
and management authority.
The act further established the Marine Mammal Commission, a three-person panel whose
members are appointed by the President from a list unanimously agreed to by the Chair
of the Council on Environmental Quality, the Secretary of the Smithsonian Institution, the
Director of the National Science Foundation, and the Chair of the National Academy of
Sciences. The commission provides comprehensive oversight of all science, policy, and
management actions affecting marine mammals, makes recommendations on research
and conservation measures, and produces an annual report on the status of U.S. marine
mammals and their management.
The MMPA lists a number of key “findings” that form the backbone of its policies. It
recognizes, for example, that certain species and population stocks of marine mammals
are, or may be, in danger of extinction or depletion as a result of human activities and
that such species and population stocks should not be permitted to diminish beyond
the point at which they cease to be a significant functioning element in the ecosystem of
which they are a part. A further significant finding which has been crucial to much of the
work that the MMPA has accomplished is the acknowledgment that there is inadequate
knowledge of the ecology and population dynamics of such marine mammals and of
the factors which bear upon their ability to reproduce themselves successfully. Perhaps
most importantly, it notes that:
Marine mammals have proven themselves to be resources of great international
significance, esthetic and recreational as well as economic, and it is the sense of the
Congress that they should be protected and encouraged to develop to the greatest
extent feasible commensurate with sound policies of resource management and
that the primary objective of their management should be to maintain the health and
stability of the marine ecosystem. Whenever consistent with this primary objective, it
should be the goal to obtain an optimum sustainable population keeping in mind the
carrying capacity of the habitat.
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IFAW rescuers safely remove
a common dolphin from the
tidal mud flats in Cape Cod, MA
in order to perform a health
assessment with the goal of
releasing back into the ocean.
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Habitat

A FEW ELEMENTS OF THE ACT ARE WORTHY OF SPECIAL NOTE:
Scientific Research
The importance of scientific
research is underlined in the
MMPA by the finding that there
is insufficient knowledge of the
ecology and population dynamics
of marine mammals, and by a
finding that “negotiations should
be undertaken immediately to
encourage the development of
international agreements for
research on, and conservation
of, all marine mammals.” It was
further emphasized with the
creation of the Marine Mammal
Commission and its Committee
of Scientific Advisers on Marine
Mammals. This commitment to
research is perhaps most readily
manifested in the ongoing Stock
Assessment Reports (SARs) of
marine mammal populations,
which on a regular, and when
possible even annual, basis,
provide updated information on
stock sizes, trends and humaninduced mortality.
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Optimum Sustainable Population/Potential Biological Removal
The MMPA was the first legal instrument to use “optimal sustainable
population” (OSP) as a goal for marine mammal populations; its
emphasis on population conservation stood in contrast to Maximum
Sustainable Yield (MSY) which requires managing a population so
that the greatest number of individuals can be extracted from it.
The act defined OSP as “the numbers of animals which will result in
the maximum productivity of the population of the species, keeping
in mind the carrying capacity of the habitat and the health of the
ecosystem of which they form a constituent element.” In addition to
being the principal conservation objective of the Act, whether or not
a population is considered to be at or above OSP has traditionally
been the yardstick for determining whether any “takes” (see below)
could be permitted. That standard has shifted in later years, following
amendments enacted in 1988 and 1994, as a result of which the
key focus has become Potential Biological Removal (PBR). The Act
defines PBR as “the maximum number of animals, not including
natural mortalities, that may be removed from a marine mammal stock
while allowing that stock to reach or maintain its optimum sustainable
population.” It is designed to ensure that stocks that are at or above
OSP remain so, and that those below OSP increase to OSP within a
reasonable amount of time. When human-caused take exceeds PBR,
plans must be developed to reduce it below that level.

Marine Mammal Protection Act

The MMPA recognizes the importance of maintaining
marine mammal populations, not just for their
inherent value, but as a “significant functioning
element of the ecosystem of which they are a part.”
It also establishes as a key goal the protection of
“essential habitat”, including rookeries, mating
grounds and other areas of particular significance
“from the adverse effects of man’s actions.” While
the Act does not specify any measures to be taken
in order to protect such habitats, it does authorize
the Secretary to “prescribe such regulations as are
necessary and appropriate” in this regard.

International Cooperation and Enforcement
The Act calls for “the development of bilateral or
multinational agreements with other nations for the
protection and conservation of all marine mammals.”
It also calls on the federal government to encourage
other agreements to protect specific regions of “special
significance to the health and stability of marine mammals.”
It further requires the Secretary of the Treasury to “ban the
importation of commercial fish or products from fish which
have been caught with commercial fishing technology which
results in the incidental kill or incidental serious injury of
ocean mammals in excess of United States standards.”
This clause has been used to, for example, embargo
yellowfin tuna catches from countries whose fleets caught
large numbers of dolphins in the Eastern Tropical Pacific,
while the threat of an embargo was sufficient to dissuade
Chilean fishers from using dolphins as crab bait.
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Zero Take
Perhaps the centerpiece of the Act as originally passed
was a moratorium on “taking” of any marine mammals
in any areas, or by any individuals or vessels, subject
to jurisdiction by the United States. The Act defines
“take” as “to harass, hunt, capture, or kill, or attempt
to harass, hunt, capture, or kill any marine mammal.”
The initial Act did not define “harass,” so a 1994
amendment clarified it as being “any act of pursuit,
torment, or annoyance which (i) has the potential to
injure a marine mammal or marine mammal stock in
the wild; or (ii) has the potential to disturb a marine
mammal or marine mammal stock in the wild by causing
disruption of behavioral patterns, including, but not
limited to, migration, breathing, nursing, breeding,
feeding, or sheltering.”
The Act does grant a few exceptions under which
some taking is allowed, including scientific research,
subsistence takes by Alaska Natives on the North
Pacific or Arctic Ocean coast, and self-defense. Such
exceptions are generally only granted after review and
the issuing of permits. One area where that is no longer
the case is commercial fisheries that entangle, ensnare
or otherwise take marine mammals incidentally in the
course of their operations. However, the Secretary
does have the authority to establish fishery-specific
closures, and the Act continues to state as a goal that
the incidental mortality and serious injury of marine
mammals in commercial fisheries should be reduced
“to insignificant levels approaching a zero rate.”
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Climate change, barely on the radar of all but a relatively small number of scientists when
the MMPA was being drafted, is today the most widely-studied environmental phenomenon
in the world, and its pervasive impacts are already being felt and recorded. For marine
mammals in the United States, none are experiencing the immediate effects of climate
change as noticeably as those in the Alaskan Arctic. Sea ice retreat in the Southern
Beaufort Sea, north of Alaska, is coincident with declining body condition and higher
subadult mortality of polar bears in the region.5 Diminishing sea ice also imperils the
ringed seal, polar bears’ primary prey,6 and is resulting in walruses being forced to “haul
out” onto land in massive numbers in the fall, with 2017 being the earliest date on which
this behavior has been recorded.7

PART TWO

MMPA Response to Current Threats

The MMPA is clearly not the appropriate vehicle for addressing such fundamental issues
as greenhouse gas emissions, however, it can work to minimize as much as possible the
extent to which those issues impact marine mammals in the United States. One important
means by which climate change mitigation happens is the production of Stock Assessment
Reports of all marine mammal populations in U.S. waters, once every year for the most
threatened stocks and once every three years for all others. This ongoing program yields
a wealth of data that allows for the identification of trends in marine mammal population
dynamics and the development of management plans.
Meanwhile, there are a number of more directed threats to marine mammals, which the
MMPA can be, and has been, used to address.

The situation facing marine mammals in the United States and around the world is both
different from when the MMPA was first adopted and, in many ways, strikingly similar.
Relative to pre-1972, the number of animals being killed by commercial whaling, the
yellowfin tuna industry, or by the commercial hunt of baby harp seal ‘white coats’ in Canada
has declined precipitously. However, despite the efforts of the MMPA to provide protection
for marine mammals, multiple threats remain, acting independently and synergistically on
marine mammal populations.
Some of these have emerged or have become magnified in the years since the MMPA’s
adoption. Shipping noise, for example, now infiltrates throughout the global ocean, the
result of seaborne trade more than quadrupling since 1970 and doubling over the last
two decades.2 Because underwater noise emitted from large ships overlap with similar
low-frequency sounds that many whales use to communicate, these species in particular
are affected. In Cape Cod Bay, noise pollution created primarily by shipping traffic has
shrunk the acoustic space of right whales — the distance over which their vocalizations
can be heard — by over 80 percent.3 The extent to which ship traffic can affect whales
was demonstrated through an accidental discovery in the wake of the terrorist attacks
of September 11, 2001. In the immediate aftermath of the attacks, commercial
transportation around the world was brought to a halt, resulting in a significant decrease
in underwater noise — and, as a team of scientists observed, a reduction in stress-related
hormones in the feces of North Atlantic right whales.4
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A North Atlantic right whale observed with
a severe chronic entanglement that has
lacerated through the blubber layer which
decreases the animal’s mobility while also
exposing the body to infection.
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A whale disentanglement team attempts
to remove numerous lines wrapped
around the animal’s tail flukes.
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HOW THE MMPA HELPS
Amendments made to the MMPA in 1994 require the NMFS to implement Take Reduction
Plans for reducing bycatch and injury from commercial fisheries for certain specified
populations of marine mammals. These Take Reduction Plans are developed through
ongoing dialogue among Take Reduction Teams (TRTs) made up of multiple stakeholders
including officials, scientists, NGOs, and the fishing industry.
Compared to other countries, the United States has well-developed mechanisms for both
monitoring bycatch and implementing mitigation measures. These include the TRTs and the
National Marine Mammal Health and Stranding Response Program consisting of more than
120 organizations.
Under the MMPA, the incidental serious injury and mortality of marine mammals in
commercial fishing operations must be reduced to insignificant levels approaching a zero
mortality and serious injury rate. This has become known as the Zero Mortality Rate Goal
(ZMRG). NMFS has defined a threshold for what is considered to be an insignificant level of
bycatch from a conservation perspective as less than 10 percent of the Potential Biological
Removal (PBR) level for any population of whales.

Fisheries Entanglements and Incidental Take
THE PROBLEM
Commercial fishing operations are the largest cause of human related injury and mortality
for many marine mammals, with the single biggest contributory factor being incidental
take or entanglement, or bycatch, in fishing gear. It is estimated that more than 650,000
individual marine mammals are killed this way around the world each year.8 In some
cases — for example, the vaquita, a small porpoise that is found only in the upper Gulf of
California — bycatch can essentially doom a species to extinction.
Because of the obvious overlap between fish-eating marine mammals and gear deployed to
catch those same fish, the number of incidents can be very high, even when entanglements
are not fatal. In Alaska, analysis of scars on humpback whales showed that 71 percent
of individuals have been entangled at some time in their lives with about 8 percent of the
population acquiring scars annually.9 It is likely that many other populations suffer much
higher mortality from entanglement than is currently documented. Part of the reason for this
is that a large proportion, perhaps a majority, of marine mammals that become entangled
are not observed or reported.
Whether it ends in mortality or not, the process of entanglement can be an almost
incomprehensibly painful and inhumane experience. Many entanglement injuries can be
deep and extensive, penetrating through multiple tissue layers and even bone. Death may
ultimately be caused by infection of the deep wounds, through exhaustion, or through
restriction of movement leading to starvation. Whatever its ultimate cause, death, when it
occurs, is likely to be slow and painful. Indeed, as one team of scientists wrote, “from a
welfare perspective, lethal entanglements of baleen whales are, arguably, one of the worst
forms of human-caused mortality in any wild animal.” A study of six North Atlantic right
whales that had died from entanglement found that the average time to death was 5.6
months; however, some whales with potentially fatal entanglement injuries have survived
considerably longer, up to 18 months.10
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All U.S. fishing vessel owners or operators are also required to report all incidental injuries
and mortalities of marine mammals that occur during commercial fishing operations.
Commercial fisheries are classified into three categories based on the take risk to marine
mammals. Category I fisheries cause frequent mortality (that is, greater than 50 percent
PBR). Category II fisheries cause occasional mortality (1 to 50 percent PBR). Category
III fisheries are those with a remote likelihood of or no known mortality or serious injury.
Category I or II fisheries must comply with any applicable take reduction plan regulations,
including the placement of fisheries observers on board if required.
In 2016, building on existing plans, the United States developed a National Bycatch
Reduction Strategy, to guide and coordinate NOAA Fisheries’ efforts to reduce bycatch and
bycatch mortality in support of sustainably managing fisheries and recovering and conserving
protected species.11 Nevertheless, while there have been some successes in reducing
bycatch of small cetaceans such as porpoises, there still remain serious problems. This
is largely because the most effective measure, reducing the amount of fishing with gear
that poses entanglement risks, is difficult for social and economic reasons. Unlike other
TRTs, the Atlantic Large Whale Take Reduction Team (ALWTRT) has been unable to meet
its mitigation targets, despite many regulations imposed by the NMFS including the sinking
groundline requirements that took effect in 2008. Bycatch of large whales along the east
coast of the United States continues to be a serious conservation and welfare problem.
Meanwhile, because the United States is a major importer, as well as producer, of seafood,
NMFS has developed regulations to fully implement sections of the MMPA requiring import
bans on seafood caught in foreign fisheries whose bycatch injures or kills marine mammals
in excess of U.S. standards. As a first step toward that goal, NMFS has drawn up a draft list
of foreign fisheries that export fish and fish products to the United States and has classified
each of those fisheries based on their frequency of marine mammal interactions.12

International Fund for Animal Welfare
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MAKING TUNA DOLPHIN-SAFE
It has been estimated that the total
number of whales of all species killed by
commercial whaling during the 20th century
was approximately 2.9 million. It is, by any
standards, a huge number, one that decimated
many whale populations and fully justified the
international campaign to bring commercial
whaling to a halt. But, amazingly, that figure is
slightly less than half the number of dolphins
killed in a shorter time frame, in one specific
region of the Pacific, so that fishing fleets could
catch tuna. This huge level of mortality was a
major driving force behind the adoption of the
MMPA, and the fact that it has been reduced
to a tiny fraction of its previous numbers is
a testament to how the Act and American
consumers are able to work together to achieve
conservation successes.
In the Eastern Tropical Pacific Ocean (ETP),
schools of large yellowfin tuna associate with
groups of pantropical spotted, spinner and, to a
lesser extent, common dolphins — possibly as a
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way for the tuna to avoid predation. Fishermen in
the ETP have known about this association since
the 1920s, and initially used it to their advantage
by looking for surface disturbances caused by
the dolphins to locate the tuna. They would then
throw live bait into the water, sending the tuna
into a feeding frenzy during which they would bite
at anything, including the hooks lowered to catch
them. The dolphins were able to avoid the hooks
and in fact were rewarded by the association, as
they also ate the live bait.
In the late 1950s, the nature of the fishery
changed with the development of the ‘power
block’, a hydraulic pulley that enables the
rapid deployment and retrieval of a large nylon
purse-seine net. It was now possible, and
more profitable, to find a school of dolphins,
set an entire purse-seine net around it, and
haul in dolphins and tuna together as one.
Through this process, the subsequent suffering
of the dolphins — encircled by speedboats to
keep them in place while a net was deployed,

Marine Mammal Protection Act

entangled and suffocated in the net or crushed
by the weight of the tuna or each other or even
in the power block — was prolonged, and the
carnage was immense. In the late 1960s, it
was estimated that US tuna fleets were killing
250,000 dolphins every year.
News of this slaughter was instrumental in
the passage of the MMPA — which, among
other things, called for dolphin mortality in the
fishery to be reduced to “insignificant levels
approaching zero.” The industry was initially given
an exemption period to develop alternative fishing
methods, until a lawsuit by environmentalists
brought about the implementation of a series of
rapidly decreasing annual quotas and an onboard
observer program. The first quota, in 1976,
allowed the killing of 78,000 dolphins; by 1981,
that had been reduced to 20,500. However, this
was only part of the story.
When the MMPA was adopted and the quota
system introduced, US-flagged ships constituted
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90 percent of the yellowfin tuna fleet. But the
composition changed rapidly in the 1970s and
1980s, and countries such as Mexico, Ecuador
and Venezuela became the predominant players
in the industry; as they were unbound by the
restrictions that now affected US boats, dolphin
mortality increased again, and by 1986 was
estimated to have risen to 133,000 annually.
The United States began demanding that tuna
that was imported into the country be caught
according to the same standards required of
American fleets, and the ‘Dolphin Safe’ label
became ubiquitous. A series of steps by the
international fleet, including decreased dolphin
quotas and increased observer coverage, led
to the adoption of an International Dolphin
Conservation Program Agreement, which
entered into force in 1999. The total number
of dolphins killed in the fishery is now down to
approximately 1000 per year.13 14 15
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HOW THE MMPA HELPS
In the early 1990s, it became apparent that ship strikes were one of the two major threats
to the survival of the North Atlantic right whale, which migrate along the east coast of the
United States and Canada, crossing busy shipping lanes and also congregating in areas of
high shipping traffic to breed and feed. The most effective measure to reduce collision risk
is to keep whales and vessels apart. Consequently, in a few specific, high-overlap areas,
a relatively straightforward solution has been to adjust shipping lanes to avoid the highest
densities of whales. The United States has moved and narrowed the shipping lanes crossing
Stellwagen Bank National Marine Sanctuary, a marine protected area north of Cape Cod,
MA, and has established a seasonal Area to be Avoided (ATBA) in the Great South Channel,
a critical foraging ground southeast of Nantucket, MA where North Atlantic right whales
congregate in the spring.

Ship Strikes
THE PROBLEM
Perhaps the most iconic marine mammal image is that of humpback whales launching
themselves from the water and spiraling through the air before splashing back beneath the
waves. It is undeniably a magnificent sight, and a joyful one; similarly, dolphins surfing off a
ship’s bow, or sea otters lying lazily on their back, can enthrall and entrance.
But marine mammals are not always so visible. Some may spend more time nearer the
surface but are still hard to see, particularly if the swells are high or visibility is low. In the
same way that pedestrians crossing a dark street at night may be especially at risk from
traffic, some marine mammals in particular are incidentally struck by vessels, ranging from
small pleasure craft to the massive container ships. The collisions may, in some cases,
damage the vessels, but more frequently, the greater damage by far is suffered by the whale,
dolphin or manatee — and indeed, the crew of large merchant vessels may be completely
unaware that collisions have occurred.
Two species of marine mammals are particularly at high risk from collisions with vessels
of various kinds. The North Atlantic right whale is so called because, to early commercial
whalers, it was the “right” whale to kill, partly because it swam slowly and close to the
surface in nearshore waters. That makes it particularly vulnerable to vessel strikes which
may not see them or may not be unable to slow down or stop in time to avoid being struck.
Because the North Atlantic right whale population hovers only around 450 individuals, with
only around 100 breading females remaining, the loss of any single animal, especially a
female, is a serious impediment to the population’s chance of recovery.
In Florida, manatees, like right whales, swim slowly just below the surface of the water,
and as a result they are highly vulnerable to being struck by watercraft. Between 1974
and 2013, 21 percent of manatee mortality was determined likely to have been caused
in this manner. Sub-lethal impacts are also common — so much so, in fact, that individual
manatees may often be identified by the propeller scars that they bear. Of 88 manatees
that received critical care between 2008 and 2012, 75 were treated for injuries from being
struck by watercraft.16
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Elsewhere within the range of the North Atlantic right whale, it has been more difficult to move
shipping lanes or predict where concentrations of whales may occur. In areas where a high
risk has been identified but keeping ships and whales apart has not been possible, speed
restrictions have been imposed. The Final Rule to Implement Speed Restrictions to Reduce
the Threat of Ship Collisions with North Atlantic Right Whales, the “Ship Strike Rule,” as
established by NMFS took effect December 9, 2008, imposing “speed restrictions of no more
than 10 knots applying to all vessels 65 feet or greater in overall length in certain locations
and at certain times of the year along the east coast of the U.S. Atlantic seaboard.”
There is also a system of dynamic management areas involving voluntary speed restrictions
around concentrations of North Atlantic right whales. These have typically been imposed
for periods of 14 days following observations of high numbers of whales. Mariners are
requested to route around the areas or transit through them at 10 knots or less; mariners
may subscribe, via the NOAA website, to email alerts advising them of these restrictions.
Additionally, NOAA and the U.S. Coast Guard developed, in coordination with the International
Maritime Organization, a mandatory ship reporting system requiring all commercial vessels
of more than 300 gross tons to report to a shore-based station when they enter areas of
critical right whale habitat. These two areas are year round in the feeding areas off the
Massachusetts coast and in the winter calving grounds off of the Georgia-Florida coasts.
The main objective is to raise mariner awareness about the risk of collisions with right
whales and provide information on recent whale locations. This mandatory reporting system
was modeled after the voluntary ship reporting system that IFAW helped institute through
collaboration with the shipping industry, NOAA, and other science and industry partners.
Elsewhere, the National Park Service imposes and implements seasonal speed and
distance restrictions to protect humpback whales in Alaska’s Glacier Bay National Park and
Preserve. In Hawaiian waters, NOAA requires boaters to stay more than 100 yards away from
humpback whales and encourages traveling at slow, safe speeds in areas where humpbacks
are prevalent.
The State of Florida has established manatee refugees and a series of mandatory speed
zones for watercraft — including idle speed, slow speed, and no entry zones — to protect
manatees and their habitat. However, NMFS and others have expressed concern over the
continued high numbers of manatees struck, injured and killed by watercraft in Florida waters.

International Fund for Animal Welfare
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Navy Sonar

HOW THE MMPA HELPS

THE PROBLEM

In 2001, the U.S. Navy acknowledged that its active sonar played a role in the stranding
deaths of 14 beaked whales, two minke whales, and a dolphin in the Bahamas in 2000.
The Navy’s report stated that the strandings were caused by “the unusual combination of
several contributory factors acting together”—specifically, that calm water and undersea
topography focused the sound generated by the sonar in the top 200 meters of the ocean.
In 2005, the Natural Resources Defense Council filed a lawsuit contending that the use of
active, submarine-hunting sonar posed threats to cetaceans and violated, among other laws,
the MMPA, the National Environmental Policy Act and the Endangered Species Act. Although
a Los Angeles federal court agreed, and ordered the Navy to enact a number of safety
measures to protect whales, Navy officials appealed to the Supreme Court, which in 2008
overturned two of six mitigation measures while leaving the rest in place. In January 2009,
the incoming Obama Administration asked NOAA to conduct a comprehensive review of all
mitigation measures applicable to the use of sonar. In 2015, following further legal action
that highlighted the relevance of the MMPA, the Navy and conservation groups reached an
agreement that would safeguard important marine mammal habitat without compromising
military readiness off of the coastlines of Southern California and Hawaii — two of the Navy’s
most intensively-used ranges.

In 1996, 12 Cuvier’s beaked whales were observed beached along the coast of Greece.
It was a highly unusual event; Cuvier’s beaked whales are deep-diving, open-ocean
animals that are rarely seen and only occasionally strand en masse. But, in the years
to come, there would be other events remarkably similar in nature: in the Bahamas in
2000, in Madeira the same year, off the Canary Islands in 2002 and 2004 — all involving
beaked whales, and some featuring other species, as well.17 The common factor? As
far back as 1991, an article in the journal Nature suggested cetaceans might be at
risk from certain military activities,18 and another article in the same journal following
the Greek incident pointed the finger squarely at nearby naval exercises testing “active
sonar” to detect submarines.19 Each of the subsequent incidents also coincided with
military tests, and by 2004, the Scientific Committee of the International Whaling
Commission stated that “there is now compelling evidence implicating military sonar
as a direct impact on beaked whales in particular.”
Two specific types of naval sonar have been linked to problems affecting cetaceans:
low-frequency active sonar and mid-frequency active sonar. Low-frequency active sonar
(LFAS) is used for broad-scale military surveillance, allowing listening platforms to detect
submarines over scales of hundreds of miles. Mid-frequency active sonar (MFAS) is
used for detecting submarines over a shorter range of approximately five or six miles
or less. There are about 300 MFAS in active service in the world’s navies. These MFAS
were formerly used mainly in offshore waters but now also scan shallower inshore
environments to detect submarines that are able to operate closer to shore.
Necropsies of beaked whales stranded in the Bahamas in 2000 clearly revealed that the
animals had suffered acoustic trauma resulting in hemorrhaging around the brain, in the
inner ears, and in the acoustic fats located within the jaw and head that are involved in
sound transmission. The official interim report for the mass stranding event concluded
that an acoustic or impulse injury caused the animals to strand and that MFAS used by
the navy on a nearby exercise was the most plausible source of the observed acoustic
trauma. Analysis of subsequent mass stranded beaked whale events documented
acute systemic micro-hemorrhages and gas and fat emboli in individuals that stranded
during a naval exercise in the Canary Islands in 2002. In other words: the whales
experienced such stress from the blasts that they rapidly changed their diving behavior
and in doing so they suffered hemorrhaging and physical trauma akin to “the bends” or
decompression sickness.20
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A live stranded common
dolphin is given a full
heath assessment inside
an enclosed rescue trailer.
The physical examination
will help determine if the
animal is healthy enough to
be relocated and released.
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PART TWO: MMPA RESPONSE TO CURRENT THREATS

Oil, Gas and Other Industrial Development

HOW THE MMPA HELPS

THE PROBLEM

In an attempt to reduce the impact of seismic vessels on marine mammals, regulations
require visual observers to examine the area for marine mammals for a period of at
least 30 minutes before a seismic survey can begin. Assuming the coast is clear, the
survey must ramp up slowly by firing first one seismic gun and then others over a period
of between 20 and 40 minutes until the desired level is reached. However, should a
marine mammal appear within an exclusion zone of 500 meters from the center of the
seismic array, the operation must shut down, and visual examination must resume for
30 minutes.

As the ocean has become more industrialized, it has also become noisier. In addition to the
impact of shipping noise and military sonar, industrial activity, as it expands from land to
shore to sea, fills the underwater world with a veritable cacophony of sounds from activities
such as explosives, pile drivers, drilling, dredging, and seismic blasts. But the activity that
raises the most concern, in terms of noise pollution and other forms of disturbance is oil
and gas exploration and drilling.
Exploration for oil and gas frequently involves the use of blasts from seismic vessels.
There are approximately 100 such vessels available globally, and roughly 20 percent of them
are conducting field operations at any one time.21 Essentially, a seismic or seabed survey
involves directing a high energy sound pulse into the sea floor and measuring the pattern
of reflected sound waves. The main sound-producing elements used in oil exploration are
air-gun arrays, which are towed from marine vessels. Air guns release a volume of air under
high pressure, creating a sound wave from the expansion and contraction of the released air
bubble. To yield high acoustic intensities, multiple air guns are fired with precise timing to
produce a coherent pulse of sound. During a survey, guns are fired at regular intervals (for
example, every 10 to 15 seconds) as the towing source vessel moves ahead.
A number of studies have reported airgun surveys raising background levels of noise in the
ocean from several thousand miles away, sufficient to drown out recordings of whales and
other naturally ambient sounds.22

However, such efforts, while laudable, are inadequate at preventing severe acute
effects. Seismic surveys take place around the clock, in all weather conditions, and
marine mammals are not always easy to spot. In addition, shutting down a source in
response to the presence of marine mammals often means that the survey track is
repeated, resulting in more overall noise. The most effective mitigation of noise is to
reduce the number, duration, and intensity of seismic surveys or sonar exercises while
at the same time conducting them at times of year or in areas where marine mammal
density is believed to be low. The Marine Mammal Commission has also highlighted
the need for coordination to avoid “repetitious seismic surveys of the same area when
a single survey would suffice.” Additionally, alternative techniques are being developed
that would enable surveys to be conducted without using airguns at all.

Marine animals have been recorded fleeing survey areas during seismic surveying, and
displacement from habitat is a major concern. Many types of marine mammals have reacted
strongly to the intense sound of seismic surveys, including cetaceans and pinnipeds. If the
displacement results in the animals being excluded from important feeding, breeding, or
nursery habitats, there is likely to be an impact on survival and growth of the population.
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How successful has the Marine Mammal Protection Act been in protecting and promoting
the recovery of marine mammals? One way to look at it is to compare the relative state of
marine mammal populations that are under the MMPA’s protection to those that are not.
One study of recovery trends in marine mammal populations worldwide found that, of five
populations across the globe that had at one stage been depleted to below 10 percent
of historical levels but had subsequently recovered to greater than 90 percent of those
historical levels, four were in the United States: harbor seals in Washington and Oregon,
and North Atlantic and North Pacific humpback whales.24 It did not seek to specifically
compare US and non-US marine mammal conservation successes, however, another
study, conducted to coincide with the act’s 40th anniversary did so by comparing the
status of marine mammal species within the U.S. Exclusive Economic Zone (EEZ) with
those outside of that limit.
This second study found that fewer U.S. species were ranked in high-risk categories — i.e.
vulnerable, critically endangered, near threatened, or extinct — and that the status of more U.S.
species was considered to be of least concern. While the study’s authors said that it was not
possible to draw definitive conclusions as to the factors responsible for this difference, the
patterns suggested that the fundamental prohibitions against the taking of marine mammals
in the MMPA, along with the Endangered Species Act, was a likely contributor.25

PART THREE

MMPA Successes
“The MMPA, buttressed by additional protection from the ESA, has successfully
prevented the extirpation of any marine mammal population in the United
States in the 40 years since it was enacted. Countless tens of thousands of
individual whales, dolphins, seals, and manatees have been protected from
harm since 1972, exactly as intended by those who crafted the legislation.
As a consequence, many marine mammal populations, particularly seals and
sea lions, have recovered to or near their carrying capacity…The remarkable
recovery of harbor and gray seals in New England and California sea lions,
harbor seals, and elephant seals on the Pacific Coast highlights the value of the
act and serves as a striking reminder of the magnitude of the persecution of
these species before 1972. The provisions [that] require NMFS and the USFWS
to prepare assessments for each stock of marine mammals living in waters
under the jurisdiction of the United States, have spurred an enormous amount
of research by federal agencies, greatly increasing our understanding of marine
mammal biology. As a result, we have an unparalleled grasp of the distribution,
population structure, and status of marine mammals within the U.S. EEZ. The
SARs [Stock Assessment Reports]…are a treasure trove of information on the
status of marine mammals in the United States, tracing the history and reviewing
new information at least once every three years for every stock…This allows for a
rapid quantitative assessment of the status of each stock. No other country has
attempted such an audacious scientific undertaking.23
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Indeed, some of the population recoveries that have taken place since the MMPA was
enacted are considerable. For example, harbor seal numbers in Washington and Oregon
plummeted during the 1940s and 1950s due to state-financed bounty programs.26
Approximately 17,133 harbor seals were killed in Washington by bounty hunters between
1943 and 1960, and more than 3,800 were killed in Oregon between 1925 and 1972
by bounty hunters and a state-hired seal hunter. Since the termination of the harbor seal
bounty program and with the protection provided by the passage of the MMPA, harbor
seal counts in the region have increased to a point where the population is believed to
be stable and at or close to carrying capacity.27
The California sea lion was hunted extensively in the 1800s and 1900s and there was
a small commercial hunt for them in Baja California from the 1920s to the 1940s. As
with other pinnipeds, state-sanctioned bounties were offered by Washington, Oregon and
California because of their perceived conflict with fisheries. Since the MMPA, however,
the population appears to have soared. In 1972, counts yielded figures of approximately
10,000 sea lion pups. The most recent survey, in 2011, yielded a figure of 61,943,
suggesting an overall population in excess of 300,000. Pup counts increased by an
annual rate of 5.4 percent between 1975 and 2008, despite periodic dips during El Niño
years due to reductions in prey availability.
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A 2017 survey of gray seals in New England — another species that had been severely
depleted, due in part to bounty hunts — found that they too had rebounded to the point
that there were an estimated 30,000-50,000 in the region. The recovery was touted by
the study’s lead author as a “conservation success that should be celebrated.”28
Some large whales have also shown clear benefits from protection. In 1972, the
California gray whale, feared extinct in the early 1900s, was only three years removed
from being subjected to a “scientific” hunt by shore-based whalers, which killed 316
whales from 1959-1964 and 1966-69. However, by the early twenty-first century, the
population was estimated to be around 21,000 whales, as high as or perhaps even
higher than its size before it first became the target of full-scale commercial whaling
in the mid-nineteenth century.29 The Western Arctic population of bowhead whales,
estimated to number 11,000 before the onset of commercial whaling in 1848, is
believed to have plummeted in size to between 1,000 and 2,300 whales by the time
that whaling ended. In contrast, from 1978, when systematic counts began on sea ice
sites near Point Barrow, Alaska, until 2011, the stock increased at an annual rate of 3.7
percent, approximately tripling in size from roughly 5,000 to around 16,000 whales.30
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Other large whales have also shown impressive recoveries, albeit frequently from very
low numbers. Surveys show the population of humpback whales in the Western North
Pacific to be increasing by 6.7 percent annually over 1991-93 levels, although that figure
is exaggerated to an unknown degree by an expansion of the survey area since that
initial count.31 In the Central North Pacific, the region that includes the Hawaiian Islands,
the estimated increase from 1993 to 2000 was 7 percent per year.32 In the western
Atlantic, humpback numbers have been estimated to be just under 5,000, with one
study suggesting a rate of increase of 3.1 percent annually.33
Unquestionably, the initial impetus for such recoveries in great whales came from
the end of commercial whaling in US waters and on whale populations that inhabit or
migrate through those waters, which largely predates the MMPA and was brought about
by restrictions imposed by the International Whaling Commission (IWC) as well as by
the collapse of the industry as a result of its excessive predations. But in Alaska, the
bowhead whale population has continued to increase even with a growth in the allotted
subsistence take by Alaska Natives, due to a management program, based on extensive
and ongoing field research, conducted cooperatively under the terms of the MMPA by
NOAA Fisheries and the Alaska Eskimo Whaling Commission (AEWC). And while the end
of commercial whaling may have relieved the greatest single pressure on many whale
populations, it did not remove them all; and many populations globally are recovering
slowly at best.34 35 36 That makes the significant recovery from low levels of Atlantic and
Pacific humpback whales especially notable. Meanwhile, although the North Atlantic right
whale population is alarming — even prior to the deaths of more than dozen whales in
2017, there were signs that the population might be declining, even from its already very
low numbers37 — the case could easily be made that the situation might be significantly
worse were it not for ongoing and concerted efforts to greatly reduce bycatch and to
slow vessel traffic in coastal areas.

Countless tens of thousands of individual
whales, dolphins, seals, and manatees
have been protected from harm since 1972,
exactly as intended by those who
crafted the legislation.

Some of the successes of the MMPA are demonstrable even when there is insufficient
data, or it is too soon, to show population effects. Bycatch of bottlenose dolphins due to
mid-Atlantic gillnet fisheries from 1996 to 2000 averaged 233 annually. Due to the Take
Reduction Plan and changes in fishery methods, bycatch is now essentially zero.38 The
offshore drift gillnet fishery for swordfish and thresher sharks, operating off the coasts
of California and Oregon, entangled as many as 50 beaked whales some years in the
early 1990s. Ever since the Pacific Offshore Cetacean Take Reduction Plan mandated
the use of acoustic ‘pingers’ in 1999, only one beaked whale is believed to have been
caught since 2002. Take Reduction Teams have reduced mortality of other cetaceans,
for example, by lowering nets so that surface-swimming dolphins can swim above them
without becoming entangled. The number of short-beaked common dolphins entangled
each year has plummeted from a peak of almost 400 to fewer than 10. Despite their
prevalence in the fishery area, no humpback whales have been recorded as becoming
entangled since 2008.39 40
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STRANDING SCIENCE INFORMS POLICY

Studying and assessing marine mammal
health in the wild can be extremely difficult.
There are many logistical constraints,
including the ability to easily locate marine
mammals and inspect their basic body
condition. However, as apex predators at or
near the top of a complex marine food web,
marine mammals serve as critical indicators
of overall ocean ecosystem health. Marine
mammals are the marine “canaries in
the coal mine.” If they are healthy and
reproducing, then there is a good chance
that their environment is also doing well.
In order to understand the basics of marine
mammal health, one of the most fruitful
undertakings is to examine marine mammals
when they beach themselves along the
shoreline, or are found deceased. With the
emerging field of marine mammal health
beginning to take root in the late 1970s and
80s, scientists, researchers, veterinarians, and
other field biologists recognized the scientific
value that examination of stranded marine
mammals could provide to their knowledge of
anatomy, physiology, disease and pathogenic
processes. In order to better identify health trends,
both scientists and Congress determined the
critical need to establish a system of baseline
documentation of marine mammal strandings
observed throughout the U.S., with investigations
into why the stranding(s) occurred and/or an
approximate cause of death.
In 1992, Congress made formal amendments to
the MMPA to establish the Marine Mammal Health
and Stranding Response Program (MMHSRP).
This federal program, coordinated through NOAA’s
National Marine Fisheries Service (NMFS), included;
1) establishment and oversight of stranding
response networks, 2) coordination of stranding
responses and investigations of mortality events,
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IFAW rescue team members
help guide a stranded
common dolphin back into
ocean. The dolphin has
a small satellite tag
attached to the back of its
dorsal fin which enables
the rescue team to monitor
the animal’s movements
post-release.

Using a specially designed aluminum cart, IFAW rescuers safely extricate
a live dolphin that was stranded in a tidal marsh in Cape Cod, MA.

3) biomonitoring, 4) tissue and serum banking, and
5) analytical quality assurance.
Because all marine mammals are federally
protected under the MMPA, stranding response
organizations throughout the US coastline
(university scientists, aquarium staff, non-profit
science teams, and local and state environmental
officials) are required to hold a Letter of
Authorization from NOAA in order to legally
interact, assess, handle, provide medical care,
euthanize, and perform post-mortem analysis.
Since the establishment of the MMHSRP, the field of
marine mammal stranding science has blossomed
and has been instrumental in determining the
baseline “health” of numerous species and
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populations of marine mammals. From the tireless
field work that stranding networks undertake,
novel viruses and bacteria have been discovered
that otherwise would have remained unidentified.
Combined with documenting human-induced causes
of marine mammal deaths (vessel collision, ship
strikes, contaminant exposure) through post-mortem
dissection, stranding science remains the essential
applied science that is critical to informing policy
makers and regulators how well the mitigation
measures established through the MMPA are
ensuring adequate protections from threats to
marine mammal health and well-being.
Nowhere is the field of stranding science being
implemented more evident than with IFAW’s own
Marine Mammal Rescue & Research Program.
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The small group of field biologists, veterinarians, and
a cadre of specially trained volunteers serve as part
of the Greater Atlantic Region stranding network
(compromised of groups and agencies stretching
from Maine through Virginia). Based in Cape Cod, MA
and officially established in 1998, this specialized
team responds to an average of 250 live and dead
stranded whales, dolphins, seals, and porpoises
throughout southeastern Massachusetts. However,
their reach and reputation is not only relegated to
New England. They are viewed as leaders in the
field for response to single and mass stranded
dolphins both nationally and internationally, and
are responsible for changing the model of what is
possible for rapid field health assessment.
Their response work has led to a shift in the
practice of how to successfully approach and triage
live stranded dolphins (reversing decades of dogma
that all stranded animals are unhealthy and thus
should be euthanized) which has lead resource
managers to recalibrate previous rescue policies
and procedures on a national level.
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While the Marine Mammal Protection Act has proven highly successful in stabilizing many
depleted marine mammal populations, and reducing the threats that marine mammals face
in US waters, it is not a magic wand, and human impacts have not ceased.
Populations may suffer from unpredictable events that the MMPA is powerless to prevent.
For example, bottlenose dolphins in the northern Gulf of Mexico have experienced a high
level of mortality since 2010, which scientists have linked to the after-effects of the
Deepwater Horizon explosion and oil spill that year.41 Twenty-eight years after the Exxon
Valdez oil spill, two pods of orcas in Prince William Sound are continuing to struggle; in
one pod, no calves have been born since the accident, and the two remaining females are
too old to reproduce, effectively guaranteeing the pod’s ultimate doom.42

PART FOUR

Challenges and the Future
“The Marine Mammal Protection Act is a remarkable piece of legislation. It is one of the
first major pieces of wildlife legislation that the US government produced, and it is the first
US environmental law to require the use of best available scientific evidence in decision
making. That makes it a real landmark in the evolution of environmental law in the US — and,
I would argue, in the world. It takes a truly precautionary view of marine mammals; and it
is, in a lot of ways, a really comprehensive statute. It not only governs impacts on marine
mammals from multiple sectors, it sets the terms for marine mammal management from
the basics of accumulating population data to evaluating the sustainability of fisheries. It
places enormous value in establishing science as the means of managing vulnerable marine
mammal populations, which it achieves through the creation of institutions that have partial
independence from the management agencies themselves.

Some populations remain stubbornly resistant to restorative efforts, or even after showing
some recovery, continue to encounter impacts that in some cases may stall or slow that
recovery. Although the southern sea otter, which was at one point in the early twentieth
century feared to have been extirpated from Californian waters, has recovered significantly
under strict protection, its numbers remain well below Optimum Sustainable Population
levels; and, in some parts of its range, mortality rates have been rising in recent years.43
Hawaiian monk seals, at one stage feared destined for extinction, have avoided that fate; but
although numbers in the main Hawaiian Islands appear to be increasing, the long-term trend
in the Northwest Hawaiian Islands over the last 50 years has been one of decline — although
there are signs the rate of decline has moderated lately.44 The number of Florida manatees
has likewise increased since the MMPA’s inception, but between 2008 and 2012,
approximately 20 percent of all manatee carcasses that were recovered in the Sunshine
State’s waters had died as a result of human activity, with boat strikes by far the most
common cause;45 in 2016, more than 100 Florida manatees were killed in that way, the first
time that statistic reached triple figures since record-keeping began in 1974.46 The Southern
Beaufort Sea sub-population of polar bears may be declining — and surveys suggests mature
males are smaller and cub survival rates are lower— as climate change causes the region’s
sea ice to diminish.47

 It is undeniable that the Act has been tremendously successful. You can see it by comparing
the status of marine mammal populations in this country with those elsewhere, where this
kind of protection doesn’t exist. You can see it in the reductions in marine mammal bycatch in
many fisheries, and by the recovery in several populations — for example, harbor porpoises in
the Northeast — that had been depleted as a result of that bycatch. And then of course there
are the day-to-day benefits of the Act, in mitigating impacts from a variety of sources: offshore
oil-and-gas exploration, military sonar, offshore construction, the list goes on.
 Marine mammals have come to inhabit a unique place in our culture; to willfully hurt them is
something that feels to many people utterly profane. The MMPA has been a powerful barrier
to those who would do so, and has allowed marine mammal populations to not only survive
but, in many cases, thrive in our waters. Long may it continue to do so.”— Michael Jasny,
Director, Marine Mammal Protection Project, Natural Resources Defense Council
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The innovative Take Reduction Team approach to reducing bycatch has frequently proven
successful, but not always. Right whales continue to be imperiled by bycatch despite the
efforts of the Atlantic Large Whale Take Reduction Team. Indeed, 2017 was the worst year
for right whale mortality in the Northwest Atlantic since the end of whaling. As of the end
of October, 16 confirmed mortalities have taken place — or three percent of the estimated
remaining population of 451 whales — with entanglement in fishing gear identified as a
factor in seven of those deaths.48
The path forward is not always a straight one, and the MMPA alone cannot work miracles.
Conditions change, threats wax and wane and population recoveries can be fitful. But
countless individual marine mammals have been saved, and populations and species have
been stabilized or are undergoing recovery because of the existence of the MMPA, the
ongoing and extensive scientific research and monitoring program it has established, the
legal standards of protection it requires, and the precautionary framework it has laid for the
treatment of marine mammals in the United States. That framework is now being applied
elsewhere, through such international undertakings as the joint effort with Mexico to protect
the vaquita in the Gulf of California, and with the implementation of the Foreign Fisheries
Import Rule, which ultimately will require those fisheries exporting to the United States to
operate to the same standards with regards to marine mammals as those in the domestic
fishing industry.
The MMPA’s protections will be all the more important in the coming years and decades;
the threats of commercial whaling or bounty-killing of seals may have been eliminated, the
number of marine mammals dying in fishing gear may have been reduced, and the impact
of other human activities may be limited, but the specter of climate change is an ever-more
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present one. As the ocean warms, ecosystems become disrupted and marine mammals,
their predators, and their prey migrate to different areas where they may come into conflict
with each other and with humans. Marine mammals may cross shipping lanes they had
not previously approached, or move into fishing grounds they had not formerly occupied.
As a changing climate places increased stress on marine ecosystems, individual marine
mammals may be more susceptible to disease and populations may prove more vulnerable
to widespread mortalities. Oil and gas exploration will likely only increase as more areas
become accessible as sea ice shrinks. All of which means that the stressors marine
mammal populations face will only grow and intensify, and the need for the management
measures established under the MMPA will only be amplified.
And yet, there are those who would diminish, rather than enhance, the MMPA’s
effectiveness. Because the Act’s protective measures often bump up against activities
that have high economic value or are promoted by powerful interests, the wildlife agencies
tasked with implementing those measures frequently find themselves pressured into not
mandating the appropriate protection efforts. Fortunately, because the MMPA is written in
an explicitly precautionary way, with clearly-expressed standards to ensure the protection
of marine mammals, the public has generally been able to use the courts to compel its
implementation, although sometimes requiring great effort.
The Marine Mammal Protection Act has been a clear success. It is a paean to American
compassion, science and leadership. It should be celebrated and strengthened, not
weakened. In a global environment that is changing more rapidly than at any time in human
history, it is needed now more than ever.
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