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Executive Summary

This, the nineteenth Annual Report of the Marine Mammal Commission, describes
the activities of the Marine Mammal Commission and its Committee of Scientific
Advisors on Marine Mammals during calendar year 1991. The Commission was
established under Title II of the Marine Mammal Protection Act to provide guidance on
Federal activities and policies, be they domestic or international, that bear on the
protection and conservation of marine mammals. The Report is an in-depth summary of
Commission activities in this regard. Its purpose is to provide timely information to
Congress, government agencies, public interest groups, the academic community, private
citizens, and the international community on important issues and events concerning
marine mammal protection and conservation. To ensure factual accuracy, the Report was
provided in draft form to concerned Federal and State agencies and other involved parties
for review and comment prior to publication.

As described in Chapter II, the Commission and its Committee of Scientific Advisors
pay special attention to certain marine mammal species and populations each year.
Among the species and populations facing the most urgent conservation problems in 1991
were West Indian manatees, Hawaiian monk seals, Steller sea lions, the California
population of sea otters, and northern right whales.

The West Indian manatee is one of the most endangered marine mammals in the
United States. It occurs in coastal waters and rivers of Florida and Georgia and is the
largest known group in the species’ North, Central, and South American range.
Numbering something more than 1,800 animals, its long-term survival is in doubt.
Known deaths in the past three years have exceeded 550, more than 150 of which were
caused by water craft. In 1991, for the sixth time in eight years, vessel-related deaths
reached a new record high. However, habitat degradation from development may pose
an even more serious long-term threat than boats. As noted in Chapter II, the
Commission continued to work closely with the Fish and Wildlife Service, the State of
Florida, and other groups in 1991 to strengthen manatee recovery efforts. Encouraging
progress was made. Boat speed regulatory systems were expanded, additional manatee
habitat was added to Federal and State protected area systems, and shoreline development
plans received greater scrutiny. Efforts now appear sufficiently comprehensive to have
a chance of succeeding if vigorously sustained, but it will take several years before the
effectiveness of this expanded program can be judged.

The most endangered seal in United States waters is the Hawaiian monk seal. This
species, which may number fewer than 1,500 animals, inhabits the remote, largely
uninhabited Northwestern Hawaiian Islands. Over the past two years, significant declines
in births and beach counts have been recorded. Over the same period, there has been
an increase in reports of seal injuries and deaths due to interactions with the Hawaiian



swordfish longline fishery that has expanded from about 15 to 150 vessels. In 1991, the
National Marine Fisheries Service, the Fish and Wildlife Service, the Western Pacific
Regional Fishery Management Council, the United States Coast Guard, and the
Commission cooperated in efforts to prevent these harmful interactions. The National
Marine Fisheries Service also continued to rebuild some seal colonies through headstart
and pup rehabilitation programs and to address problems caused by groups of aggressive
male seals killing adult females and young seals of both sexes. Substantial progress was
made with respect to starting restoration efforts at Tern Island, and planning began in
earnest for the repair of the disintegrating seawall, something critical to both the welfare
of the seals and the integrity of the Island. Particularly noteworthy were the progress
made by the National Marine Fisheries Service’s program staff over the past two years
and the substantially improved levels of cooperation amongst all agencies involved in
monk seal recovery efforts. In addition to the groups already mentioned, the Hawaiian
Monk Seal Recovery Team, the Corps of Engineers, the Navy, and the Hawaii
Department of Land and Natural Resources were important contributors.

Because of alarming declines in the number of Steller sea lions throughout their
range, particularly in Alaska, the species was listed as threatened under the Endangered
Species Act in 1990. In 1991, the Steller Sea Lion Recovery Team constituted by the
National Marine Fisheries Service completed and provided a recovery plan to the Service
for adoption. At the same time, the Marine Mammal Commission began work to update
its 1988  Steller sea lion species account with research and management
recommendations. Among the things affecting Steller sea lions were the commercial
fisheries for pollock and other groundfish. In these fisheries, sea lions have been caught
in nets or shot by fishermen to protect gear and catch, and the fisheries themselves may
have depleted sea lion food supplies. In this regard, the Service promulgated emergency
rules to close areas within 10 miles of major rookeries to groundfish fishing and adjusted
proposed catch limits for pollock downward. Recommendations also were made by the
Recovery Team to designate critical habitat under the Endangered Species Act.

The remnant population of sea otters along the central California coast numbers
about 1,900 animals and remains at risk. A decline in numbers in the 1980s due fo
incidental take in gillnets has been stopped by State actions to prohibit the use of gillnets
in sea otter habitat and otter numbers again appear to be increasing. The major threat
to the population has been and continues to be the possibility of a large oil spill. To
address this threat, the Fish and Wildlife Service began efforts in 1987 to establish a
separate reserve colony of otters at San Nicolas Island, an island some distance from the
mainland colony. To date, however, only a few animals have remained at the Island and
efforts to translocate additional animals have ended. In addition, the Exxon Valdez oil
spill indicates that one massive spill could affect both the mainland and San Nicolas
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Island colonies. Therefore, future recovery objectives and activities were re-examined
in 1991.

The northern right whale, the most endangered marine mammal in U.S. waters, is
also the world’s most endangered species of large whale. The largest known population,
perhaps 350 animals, occurs seasonally in coastal waters off the east coasts of Canada
and the United States. Entanglement in fishing gear and collisions with ships are the
principal human causes of mortality and injury for this population. The Marine Mammal
Commission has urged development of a recovery plan and the Right Whale Recovery
Team has recommended designating critical habitat pursuant to the Endangered Species
Act. Although the Commission has provided extensive advice on both matters over the
past two years, it is not clear what the National Marine Fisheries Service intends to do.

Activities relative to harbor seals, North Pacific fur seals, Pacific walruses, sea
ofters in Alaska, polar bears, humpback whales, bowhead whales, gray whales, killer
whales, Gulf of California harbor porpoises, bottlenose dolphins, and harbor porpoises
also are discussed in Chapter II.

Marine mammals affect and are affected by certain commercial and recreational
fisheries. Currently, the taking of marine mammals incidental fo most commercial
fisheries is authorized under a five-year exemption, enacted in 1988, from the
moratorium on taking marine mammals. Before the interim exemption expires, Congress
will re-examine the issue in light of information gathered under the exemption program,
and enact a more permanent system for regulating the take of marine mammals by
fishermen. Efforts to implement the interim exemption and to develop a new regime to
govern the take of marine mammals incidental to commercial fishing operations after 1
October 1993 are discussed in Chapter III. One fishery not included under the interim
exemption is the eastern tropical Pacific purse seine fishery for yellowfin tuna. Actions
taken to reduce the mortality of dolphins incidental to that fishery also are discussed in
Chapter III.

The Marine Mammal Protection Act directs the Commission to review and provide
advice to the Secretary of State and other Federal officials on international arrangements
affecting marine mammals and their habitat. As discussed in Chapter IV, the
Commission devoted particular attention in 1991 to issues regarding the International
Whaling Commission, high seas driftnet fisheries, conservation of marine mammals and
their habitat in the seas surrounding Antarctica, and formation of the North Pacific
Marine Science Organization (PICES).

Ineffective regulation of commercial whaling by the International Whaling
Commission has allowed most exploited whale stocks to be reduced to dangerously low
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levels. To permit time for the stocks to recover and to review its management practices,
the International Whaling Commission initiated a worldwide moratorium on commercial
whaling that went into effect in 1986. Several countries are now advocating an end to
the moratorium and the resumption of commercial whaling. On 5 December 1991, the
Marine Mammal Commission, in consuitation with its Committee of Scientific Advisors,
sent a comprehensive review of issues related to commercial whaling and operation of
the International Whaling Commission to the U.S. Commissioner to the International
Whaling Commission. The Marine Mammal Commission noted, among other things,
that both the 1946 International Convention for the Regulation of Whaling and the
International Whaling Commission’s conservation program were in need of fundamental
revision and concluded that the United States should initiate efforts to update both.

At present, the incidental take of marine mammals in commercial fisheries,
particularly high seas driftnet fisheries, poses a greater threat to many marine mammals
than does commercial exploitation. As noted in previous Annual Reports, the
Commission has advocated banning large-scale high seas driftnet fisheries. In 1991, the
Commission continued to work with the Departments of State and Commerce to seek an
international ban on these fisheries. Largely thanks to efforts by the Department of
State, the United Nations General Assembly adopted a consensus resolution in December
1991 that calls for a 50 percent reduction in large-scale high seas driftnet fishing effort
by 30 June 1992 and a global moratorium on all such fishing to begin on 31 December
1992,

Another subject discussed in Chapter IV is the Commission’s continued work with
the Department of State and other Federal agencies to develop and implement
international agreements for conserving whales, seals, and their habitats in Antarctica.
An action of particular significance in this regard was the conclusion of the Antarctic
Treaty Protocol on Environmental Protection on 4 October 1991. At present, the issue
of greatest concern to the Commission continues to be the potential for unregulated
growth of the Antarctic krill fishery.

Many of the issues of concern in the Southern Ocean have parallels in the North
Pacific Ocean. To provide a mechanism for cooperatively identifying and assessing key
research issues in the North Pacific, the Governments of Canada, Japan, the People’s
Republic of China, the Soviet Union, and the United States concluded the Convention for
a North Pacific Marine Science Organization (PICES) in December 1990. In 1991, the
Commission provided partial support for and participated in a workshop to initiate
discussions on four key topic areas: climate change, the Bering Sea, environmental
quality, and fisheries oceanography. The workshop report, expected to be completed
early in 1992, will be provided to the member states to assist in preparing for the first
meeting of the Organization.
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As indicated in past Annual Reports, there appears to have been a worldwide
increase in unusual marine mammal mortality events since the late 1970s. More
occurred in 1991. While the reasons for the apparent increase are not clear, the increase
may be due, at least in part, to environmental pollution or other factors that suppress the
immune systems and weaken the ability of marine mammals to ward off natural disease.
This issue, of great concern to the Commission, is discussed in Chapter V.

Marine mammals and other species, including some that are endangered, are killed
or injured as a result of becoming entangled in or ingesting lost or discarded nets, line,
and other debris. Such debris is now recognized as a major form of marine pollution and
a serious threat to many species. As discussed in Chapter VI, the Commission continued
in 1991 to help the National Marine Fisheries Service in its efforts to carry out
education, mitigation, and research activities through the Marine Entanglement Research
Program. In cooperation with the Coast Guard and the National Marine Fisheries
Service, the Commission also helped focus attention on implementing the provisions of
Annex V of the International Convention for the Prevention of Pollution from Ships,
which regulates disposal of ship-generated garbage.

As noted in Chapter VII, marine mammal management in Alaska is particularly
challenging. This is due, in part, to the large numbers of marine mammals in Alaska,
their use for subsistence purposes by Alaska Natives, and interactions with commercial
fisheries and offshore oil and gas development. In 1991, the Commission took steps to
help the Fish and Wildlife Service and the National Marine Fisheries Service strengthen
their marine mammal programs in Alaska. Among other things, the Commission started
preparation of draft conservation plans for walruses, polar bears, and sea otters, and the
preparation of species accounts with research and management recommendations for
Steller sea lions, killer whales, and harbor seals. For reasons that are not known,
populations of a number of Alaska marine mammals and seabirds have declined
significantly in recent years. In December 1990, the Commission and the National
Marine Fisheries Service conducted a workshop fo assess possible causes and
implications of these declines and related research and management needs. The
workshop report, completed and widely distributed in 1991, is among the matters
discussed in Chapter VIL.

The Minerals Management Service, the National Marine Fisheries Service, and the
Fish and Wildlife Service share responsibility for ensuring that activities and events, like
oil spills, associated with offshore oil, gas, and mineral exploration and development do
not have significant adverse effects on marine mammals or the ecosystems of which they
are a part. In 1991, these agencies, in consultation with the Commission, promulgated
regulations and took other actions, as described in Chapter VIII, to give effect to section
101(2)(5) of the Marine Mammal Protection Act. This section of the Act directs the




Secretaries of Commerce and the Interior to authorize the taking of small numbers of
marine mammals incidental to activities other than commercial fishing, when the taking
would have negligible impacts and certain other conditions are met.

The Marine Mammal Protection Act directs that the Marine Mammal Commission
undertake, or cause to be undertaken, such studies as it considers necessary or desirable
to effect the protection and conservation of marine mammals. Actions taken by the
Commission in 1991 in response to this directive are described in Chapter IX. Reports
and other publications resulting from research and studies supported by the Commission
in previous years are listed in Appendices B and C.

Chapter X discusses the process for issuing permits to take marine mammals for
scientific research, public display, and species enhancement. Chapter XI discusses
regulations governing the care and maintenance of marine mammals in captivity. During
1991, the National Marine Fisheries Service continued to review its permitting system
and expects to publish proposed revisions to its existing permit regulations in 1992. In
1991, the Commission called upon the Animal and Plant Health Inspection Service, the
National Marine Fisheries Service, and the Fish and Wildlife Service to review and, as
necessary, revise the Standards and Regulations for the Humane Handling, Care,
Treatment, and Transportation of Marine Mammals. To begin the process, the
Commission provided the Services with a detailed discussion paper to serve as a base
document for the review.

Three Appendices follow the body of this Report. Appendix A summarizes
recommendations made by the Commission in 1991; Appendix B lists reports published
by the National Technical Information Service on Comnission-supported studies and
activities; and Appendix C lists other reports and papers based upon Commission-
supported studies and activities that have been published elsewhere.




Chapter 1

INTRODUCTION

This nineteenth Annual Report of the Marine
Mammal Commission covers the period 1 January
through 31 December 1991. It is being submitted to
Congress pursuant to section 204 of the Marine
Mammal Protection Act of 1972.

Established under Title II of the Act, the Marine
Mammal Commission is an independent agency of the
Executive Branch. It is charged with developing,
reviewing, and making recommendations on the
actions and policies of all Federal agencies with
respect to marine mammal protection and conservation
and with carrying out a research program.

Personnel

The Commission consists of three part-time Com-
missioners appointed by the President. The Marine
Mammal Protection Act requires that the Commission-
ers be knowledgeable in marine ecology and resource
management. At the end of 1991, the Commissioners
were: John E. Reynolds, IIl, Ph.D., (Chairman),
Eckerd College, St. Petersburg, Florida; Paul K.
Dayton, Ph.D., Scripps Institution of Oceanography,
La Jolla, California; and Jack W. Lentfer, Homer,
Alaska. During 1991, Robert Elsner, Ph.D., and
Francis H. Fay, Ph.D., both with the University of
Alaska, Fairbanks, completed their terms of service
on the Commission.

The Commission’s full-time staff members are:
John R. Twiss, Jr., Executive Director; Robert J.
Hofman, Ph.D., Scientific Program Director; David
W. Laist, Policy and Program Analyst; Michael L.
Gosliner, General Counsel; Steven L.. Swartz, Ph.D.,
Deputy Scientific Program Director; Richard L.
Wallace, Special Assistant to the Executive Director;
Anne K. Kiley, Administrative Officer; Alison G.
Kirk, Permit Officer; Eileen C. Shoemaker, Staff

Assistant in charge of publications; and Darel E.
Jordan and Susan E. Holcombe, Staff Assistants.

The Commission Chairman, with the concurrence
of the other Commissioners, appoints persons to the
nine-member Committee of Scientific Advisors on
Marine Mammals. Committee members are required
by statute to be scientists who are knowledgeable in
marine ecology and marine mammal affairs. At the
end of 1991, its members were: William F. Perrin,
Ph.D., (Chairman), National Marine Fisheries Ser-
vice, La Jolla, California; Douglas G. Chapman,
Ph.D,, Seattle, Washington; Murray L. Johnson,
M.D., Burke Museum, University of Washington,
Seattle; Burney J. LeBoeuf, Ph.D., University of
California, Santa Cruz; Lloyd F. Lowry, Alaska
Department of Fish and Game, Fairbanks; Marc
Mangel, Ph.D., University of California, Davis;
William Medway, D.V.M., Ph.D., University of
Pennsylvania, Philadelphia; Thomas J. O’Shea,
Ph.D., U.S. Fish and Wildlife Service, Gainesville,
Florida; and Tim D. Smith, Ph.D., National Marine
Fisheries Service, Woods Hole, Massachusetts.
During 1991, Jack W. Lentfer and John E. Reynolds,
i, Ph.D., completed their terms of service on the
Committee. In recognition of the importance of
marine mammals in the lives of many Eskimos,
Indians, and Aleuts, Matthew Iya of Nome, Alaska,
serves as Special Advisor to the Marine Mammal
Commission on Native Affairs.

Funding

Appropriations to the Marine Mammal Commis-
sion in the past five fiscal years have been: FY 1988,
$953,000; FY 1989, $953,000; FY 1990, $960,000;
FY 1991, $1,153,000; and FY 1992, $1,250,000.







Chapter 11

SPECIES OF SPECIAL CONCERN

Section 202 of the Marine Mammal Protection Act
directs the Marine Mammal Commission, in consulta-
tion with its Committee of Scientific Advisors on
Marine Mammals, to make recommendations to the
Departments of Commerce and the Interior and other
agencies on actions needed to protect and conserve
marine mammals. In 1991, the Commission contin-
ued to devote special attention to marine mammals
listed as endangered or threatened under the Endan-
gered Species Act (Table 1).

Because of their occurrence in U.S. waters and/or
an exceedingly high risk of extinction, greatest effort
in 1991 was devoted to West Indian manatees, Hawai-
ian monk seals, Steller sea lions, California sea otters,
northern right whales, humpback whales, bowhead
whales, gray whales, and Gulf of California harbor
porpoises. Given the serious threats facing certain
other species in U.S. waters, special attention also
was given to North Pacific fur seals, Pacific walruses,
sea otters and harbor seals in Alaska, polar bears,
killer whales, harbor porpoises, and bottlenose dol-
phins. Efforts to protect these species are described
in this Chapter.

West Indian Manatee
(Trichechus manatus)

One of the most endangered marine mammals in
U.S. waters is the West Indian manatee. The species’
U.S. range is limited primarily to rivers and coastal
waters of peninsular Florida and southern Georgia.
The southeastern U.S. population, also called the
Florida manatee population, is geographically isolated
from other manatee populations and is recognized as
a separate sub-species (7. manatus latirostris). Colli-
sions with boats and habitat destruction are by far the
leading human threats to these animals.

Early in 1991, the Florida Department of Natural
Resources organized two state-wide aerial surveys to
count manatees in Florida. They yielded preliminary
counts of 1,268 and 1,465 animals. Although the
counts closely match the previous minimum popula-
tion estimate (1,200 animals), which was based
primarily on counts at warm-water refuges, weather
conditions in all areas were not optimal. Because
comparable aerial surveys were not conducted before
1991 and because the previous estimate was intended
only as a conservative best guess of minimum popula-
tion size, the surveys are not comparable to any
earlier estimates. The recent counts are, however, the
largest ever recorded anywhere in the species’ range.

QOutside of the United States, West Indian manatees
are found in the Greater Antilles (including Puerto
Rico), along the Atlantic coast of Central America and
northern South America, and in Trinidad and Tobago.
In these areas, manatees are considered members of a
second subspecies, the Antillean manatee (7. manatus
manatus). These populations are thought to be small,
numbering perhaps 100 or fewer in most countries,
and generally declining. Major threats include poach-
ing, incidental take in gillnets, and habitat degrada-
tion, Since effective conservation programs do not
exist in most other countries, the species’ Iong-term
survival may well depend on the success of efforts to
protect remaining animals in Florida and Georgia.

Mortality in the southeastern United States, how-
ever, has increased steadily since 1980 (Table 2).
Recent levels are especially alarming given what is
known about the species’ abundance and low repro-
ductive rate. The high 1990 mortality was caused, in
part, by the death of at least 47 animals following an
intense cold spell the last week of 1989. However,
most of the steady increase over the past 13 years is
attributable to increasing numbers of vessel-related
deaths and perinatal calf mortality.




MARINE MAMMAL COMMISSION — Annual Report for 1991

Table 1.

Marine Mammal Species and Populations Listed as Endangered (E) or Threatened (T)

under the U.S. Endangered Species Act as of 31 December 19911

Common Name

Manatees and Dugongs
West Indian manatee

Amazonian manatee
West African manatee
Dugong

Oftters
Marine otter
Southern sea otter

Seals and Sea Lions
Hawaiian monk seal
Caribbean monk seal

Mediterranean monk seal

Guadalupe fur seal
Steller sea lion

Whales and Porpoises
Gulf of California
harbor porpoise

Northern right whale

Southern right whale

Bowhead whale
Humpback whale
Gray whale

Blue whale

Finback or fin whale
Sei whale

Sperm whale

Scientific Name

Trichechus manatus

Trichechus inunguis
Trichechus senegalensis
Dugong dugon

Lutra felina
Enhydra lutris nereis

Monachus schauinslandi
Monachus tropicalis
Monachus monachus

Arctocephalus townsendi

Eumetopias jubatus

Phocoena sinus
Eubalaena glacialis

Eubalaena australis

Balaena mysticetus
Megaptera novaeangliae
Eschrichtius robustus
Balaenoptera musculus
Balaenoptera physalus
Balaenoptera borealis
Physeter catodon

Status

g -1 ™

o m

5 A

FtmmoEoEom oW o\

! From Fish and Wildlife Service Regulations at 50 C.F.R. § 17.11

Range

Eastern North, Central and South America coast
and rivers from southeast United States to Bra-
zil, including Puerto Rico and other Greater
Antilles Islands

Amazon River basin of South America

West Africa coast and rivers; Senegal to Angola
Northern rim of Indian Ocean; Indonesia; Philip-
pines; Malagasy; Australia; southern China;
Palau

Western South America; Peru to southern Chile
Central California coast

Hawaiian Archipelago

Caribbean Sea and Bahamas

Mediterranean Sea; Atlantic coast of northwest
Africa

West coast of Baja California, Mexico, to south-
ern California

North Pacific Rim from northern Japan to south-
ern California

Northern and central Gulf of California, Mexico
North Atlantic Ocean; North Pacific Ocean;
Bering Sea

South Atlantic, South Pacific, Indian, and South-
ern Oceans

Arctic Ocean and adjacent seas

Oceanic, all oceans

Eastern and western North Pacific; Bering Sea
Oceanic, all oceans

Oceanic, all oceans

Oceanic, all oceans

Oceanic, all oceans




Chapter II — Species of Special Concern

Table 2. Known Manatee Mortality in the Southeastern United States (excluding Puerto Rico) Reported
through the Manatee Salvage and Necropsy Program from 1978 - 1991

Vessel- All

Related Perinatal Other

Deaths Deaths Deaths
Year No. (%) No. (%) No. (%)
1978 21 (24) 10 (12) 55 (64)
1979 24 (28) 9 (12) 45 (58)
1980 16 (23) 13 (19) 38 (56)
1981 25 (21) 13 (11) 81 (72)
1982 20 (17 14 (12) 86 (68)
1983 15 (19 18 22) 48 (59)
1984 34 (26) 26 20) 71 (54)
1985 3527 25 20 69 (53)
1986 33 (26) 27 (22) 65 (52)
1987 39 (33) 30 (25) 49 (42)
1988 43 (32) 30 (22) 61 (46)
1989 51 (29) 37 21) 36 (49)
1990 49 (23) 45 21) 120 (56)
1991 53 (30) 53 (30) 69 (39)

Deaths Deaths Total No.
Inside Qutside of Deaths
Florida Florida in U.S.
86 0 86
77 1 78
63 4 67
116 3 119
114 6 120
81 0 81
128 3 131
120 9 129
122 3 125
114 4 118
133 1 134
166 8 174
206 8 214
174 1 175

! Totals provided by the Florida Department of Natural Resources for 1991 are preliminary.

As noted above, death from interactions with boats
is one of two principal threats to Florida manatees.
Vessel-related deaths have reached record levels in
five of the past seven years and appear to be the result
of dramatic increases in vessel traffic. In 1960, the
number of registered vessels in Florida was about
100,000; in 1990, the number exceeded 700,000.
Whereas known vessel-related manatee deaths aver-
aged 22 percent of total known mortality from 1978
to 1983, they accounted for 27 percent from 1984
through 1986. Since 1987, vessel-related deaths have
been responsible for 29 percent of the total mortality
(31 percent if the unusual cold-related death of 47
animals early in 1990 is excluded).

Increases in perinatal deaths (i.e., stillborn and
newborn calves) parallel those of wvessel deaths.
Previous records have been equaled or exceeded in six
of the past seven years. Perinatal deaths averaged 14
percent of the total known mortality from 1978 to

1983, 20 percent from 1984 through 1986, and 24
percent since 1987.

The cause of the increase in perinatal deaths is
uncertain and may be due to a combination of factors
including contaminant pollution, disease, or environ-
mental changes, It also may be related to vessel
traffic. That is because some newborn calves may die
when their mothers are killed or seriously injured by
boat collisions, when they become permanently
separated from their mothers while dodging intensive
boat traffic, or when stress from vessel noise or traffic
induces premature births.

In any case, whereas vessel-related and dependent
calf deaths together accounted for about one-third of
the total known mortality in the late 1970s and early
1980s, it has accounted for more than 50 percent of
total mortality in recent years. Although a reliable
measure of population trends has proven elusive, it is
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likely that current mortality exceeds recruitment and
that the population is declining.

The second primary threat to Florida manatees is
degradation and loss of habitat due to coastal develop-
ment. Florida’s human population is now growing at
a rate of more than 1,000 people per day. Develop-
ment accompanying this growth has occurred largely
along coastal waters and rivers used by manatees.
Siltation, nutrient enrichment, other forms of water
pollution, and direct removal or filling of wetlands for
shoreline development degrade manatee habitat. This
degradation, in turn, reduces manatee food supplies,
eliminates natural secluded areas for mating, calving,
and nursing, and generally reduces the capacity of
coastal and river ecosystems to support manatees and
other aquatic species native to Florida. In the long
term, loss of habitat and environmental pollution may
well pose the most serious threat to manatees.

Background on Recovery Activities

Although the Fish and Wildlife Service is the
Federal agency with lead responsibility for research
and management related to manatees, assuring protec-
tion of manatees and their habitats is beyond the
ability of any one agency or group. It requires
extensive cooperation by many State and Federal
agencies and other organizations. In this regard, the
Commission has played a major role in helping the
Service and other agencies identify and undertake
cooperative efforts.

Late in the 1970s, the Commission provided the
Service detailed comments and advice on developing
a recovery plan for manatees, and the first manatee
recovery plan was adopted by the Service in 1980.
Using a special one-time appropriation from Congress
that year, the Commission assisted the Service in
initiating and coordinating priority work under the
plan. It also helped the Florida Department of
Natural Resources by providing seed money to
constitute a Manatee Technical Advisory Council to
provide recommendations and advice on recovery
priorities.

The 1980 plan helped forge cooperative efforts
among the Service, the Florida Department of Natural

Resources, several other State agencies, the Coast
Guard, the Army Corps of Engineers, industry
groups, such as the Florida Power & Light Company
and various marine zoological parks in Florida, and
many other groups. Among other things, work under
the plan produced new information and fostered
development of novel research techniques (such as
satellite tagging of manatees) to shed light on manatee
movements and ecology. Progress was also made in
reducing manatee mortality associated with some
human-related perturbations (e.g., entrapment in flood
gates), increasing efforts to review and mitigate site-
specific impacts of coastal development projects in
manatee habitat, and acquiring and protecting critical
manatee habitat in Kings Bay, a major warm-water
refuge on Florida’s west coast.

During the 1980s, efforts to protect manatees were
greatly enhanced by the Florida Department of Natu-
ral Resources as it assumed an increasingly prominent
role in supplementing the Service’s research and
management efforts, For example, in 1985, it as-
sumed responsibility from the Service for the manatee
salvage and necropsy program, which is the primary
source for determining trends in manatee mortality.
By doing so, it freed Service support for urgently
needed studies of manatee movements and ecology.
The Department also supported other needed research
(e.g., aerial surveys), established and enforced 20
boat speed regulatory zones in important manatee
habitats, and increased efforts to acquire manatee
habitat for the state park, reserve, and preserve
systems.

While all of these efforts were well placed, they
proved insufficient. Given the movement of animals
throughout the State and the magnitude of increases in
vessel traffic and shoreline construction, vessel-related
deaths increased and preferred habitat continued to be
degraded. ‘Therefore, in 1987, the Commission
recommended that the Service re-examine research
and management efforts and update the West Indian
Manatee Recovery Plan.

The Service agreed and, while work on revising
the plan was underway, the Commission provided the
Service and the State with additional recommendations
{see, for example, Appendix B, Reynolds and Gluck-
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man 1988 and Marine Mammal Commission 1989).
The Commission urged development of an effective
satellite tagging and tracking program to gather more
precise information on manatee habitat use patterns.
It also recommended site-specific actions to enlarge
the system of boat speed regulatory zones, strengthen
enforcement, acquire important manatee habitat,
control shoreline development in key manatee areas,
improve the manatee salvage and necropsy program,
and speed development of a geographic information
system for storing, manipulating, and retrieving
research data crucial for manatee management.

The Service completed work on the revised recov-
ery plan and, in May 1989, adopted it. The revision
was exceedingly well done and, in a strong show of
support for carrying out its provisions, it was signed
by the heads of 12 other cooperating Federal and State
agencies and private organizations, including the
Marine Mammal Commission. The new plan reflects
most of the Commission’s recommendations and,
consistent with its provisions, research and manage-
ment efforts are being further increased. Major new
efforts are focusing on tagging and tracking manatees,
expanding boat speed regulatory zones, and acquiring
and protecting important manatee habitat.

Activities in Support of the
Revised Manatee Recovery Plan

Research and Management Funding — The
revised manatee recovery plan adopted in 1989 clearly
identifies the need for expanding research and man-
agement efforts, While it calls for additional support
from all cooperating agencies, most increased commit-
ments fall upon the Fish and Wildlife Service and the
Florida Department of Natural Resources.

As noted in previous Annual Reports, the Florida
Legistature substantially increased funding and person-
nel limits to enable the Florida Department of Natural
Resources to meet its expanded responsibilities under
the recovery plan. In 1990, it authorized nine addi-
tional staff positions for the Department’s mana-
tee/marine mammal program. In 1991, these posi-
tions were filled, doubling the size of the program’s
staff.

In 1989, the Florida Legislature established a Save
the Manatee Trust Fund, which provides support for
the State’s manatee program. The Fund is maintained
by annual contributions from a part of State boat
registration fees, fees for an optional State automobile
license plate featuring a manatee, voluntary contribu-
tions, and other sources as authorized by the Florida
Legislature. To cover increases in salaries and
expenses for the manatee program, the Legislature
provided supplemental program funding and autho-
rized an increase in certain Fund contributions. For
Florida’s Fiscal Year 1990-1991 (1 July 1990 - 30
June 1991), the program’s budget was $1,171,406;
for Fiscal Year 1991-1992, it is $2,210,336.

The additional staff and funding are being used to:
(1) develop and help implement county-wide boat
speed regulatory zones in 13 key counties where the
risk of boat kills is particularly great; (2) help develop
county manatee protection plans in those counties;
(3) shorten response times and improve facilities for
manatee necropsy and rescue efforts; (4) improve
understanding of manatee habitat use patterns through
aerial surveys and radio-tagging studies; (5) develop
a geographic information system to compile and map
relevant information for management decisions; (6)
review permit and submerged lands lease applications
for development projects and marine events (e.g., boat
races) in manatee habitat; and (7) support the develop-
ment and distribution of public information and
education materials.

Early in 1990, however, it was not clear whether
the Fish and Wildlife Service was taking the steps
necessary to support the most critical elements of its
responsibilities under the revised plan. Therefore, the
Commission, in consultation with its Committee of
Scientific Advisors, reviewed tasks identified in the
plan and, on 2 March 1990, wrote to the Service,

In its letter, the Commission expressed concern
that the level of funding needed to meet Service
responsibilities was not adequate for even maintaining
past levels of effort. It aiso set forth views as to
minimum levels of funding and personnel needed by
the Service to address only its highest priority work in
Fiscal Years 1991 through 1995, For Fiscal Years
1991 and 1992, it recommended that Service research
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funding be no lower than $583,000 and $598,000,
respectively, and that funding for management work
be at least $315,000 and $327,000, respectively.

Late in 1990, the Service received a special Con-
gressional appropriation for additional work on
manatees and other endangered species. It was not
¢lear how much of that special appropriation would be
used for manatee work, Therefore, on 20 November
1990, the Commission wrote to the Service asking for
information on immediate and longer term funding
plans. The Service replied by letters of 12 March and
20 May 1991. The letters indicated that the Service
planned to support manatee work in 1991 and 1992 at
levels that would exceed the minimum levels identified
in the Commission’s 2 March 1990 letter. The
Service further expressed an intent to fund research
and management needs after 1992 at levels compara-
ble to those in the Commission’s letter.

Among other things, the Service’s strong support
for manatee work in 1991 enabled it to hire two
additional staff members to help review permit appli-
cations for shoreline comstruction projects and to
otherwise help implement the revised manatee recov-
ery plan. It also allowed the research staff to develop
and implement an expanded satellite tagging and
tracking program to generate accurate information on
manatee movement and habitat use patterns. Such
information is essential for directing efforts to develop
site-specific boat speed regulations, to assess shoreline
development proposals, and to guide land acquisition
plans. The Service also was then able to increase its
efforts to study manatee population dynamics, ecolo-
gy, and life history.

As described in this and previous Annual Reports,
the Marine Mammal Commission also increased its
efforts in support of the revised recovery plan.
Among other things, it provided funds to the Fish and
Wildlife Service to purchase additional satellite-linked
tags for tracking manatee movements, provided partial
support for a study to develop and apply techniques to
estimate the age of salvaged manatees based on bone
samples, helped fund a study of energetics require-
ments and thermal tolerances of lactating females and
their calves, and increased efforts to review and

comment on research and management activities by
State and Federal agencies.

Other agencies also have increased their effort to
address critical issues. A particularly good example
in this regard is the Navy’s efforts to install propeller
shrouds on its tug boats at the Kings Bay Naval Base
in southern Georgia. Following the death of a few
manatees that apparently were killed by the large
propellers of the Base’s tugs in 1989, the Navy, in
consuitation with the Fish and Wildlife Service,
promptly began engineering studies to design a
propeller guard to prevent animals from coming into
contact with the propeller blades. The designs were
tested and found satisfactory in 1991 and efforts are
now proceeding to install shrouds on all large tugs at
the Base.

Status of Boat Speed Regulatory Zones — The
dark, turbid waters in which manatees live make
spotting manatees from boats extremely difficult even
for trained observers. Expecting operators of speed-
ing boats to spot and avoid hitting manatees is there-
fore unrealistic. The only effective ways to reduce
collisions between manatees and boats, therefore, are
by: (1) slowing boats down in areas where manatees
are likely to occur to afford animals a chance to avoid
oncoming vessels, and (2) excluding boats from core
areas with exceptionally dense concentrations of
animals.

Because of the extensive movements of manatees
throughout Florida and the lack of speed restrictions
along most of the State waterway system, slowing
boats down over an area wide enough to provide
effective protection requires imposing new speed
restrictions for a substantial part of the State’s water-
ways. Doing so, however, increases travel time for
many boaters. Public acceptance of and compliance
with new speed rules therefore requires a major
change in the conduct of boat operators. Even more
basic, they require a change in attitudes regarding
responsible behavior on public waterways.

Although such factors underscore the difficulty and
magnitude of efforts to implement an effective boat
speed regulatory system to protect manatees, the
Florida Governor and Cabinet members recognized
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the limited options available and the need to reduce
manatee deaths and injuries by boats. They therefore
approved a bold recommendation by the Florida
Department of Natural Resources to begin developing
boat speed regulatory systems in 13 key counties
where manatees are most common and mortality is
high. The recommended action also required those
counties to develop and implement comprehensive
manatee protection plans. These efforts were to be
followed by similar efforts for other counties contain-
ing important manatee habitat.

The recommendation was approved late in 1989,
As a first step, the Department cooperated closely
with officials and residents in each of the 13 counties
to begin developing proposed boat speed regulations
for all waters used by manatees in their respective
counties. After developing proposed rules for a
county that reflect a best effort to accommodate needs
of both manatees and boaters, the Department must
submit each county proposal to the Governor and
Cabipet for review and adoption into the State regula-
tory code. )

Using information on manatee distribution and
local boating patterns, the Department and county
officials have sought to apply various types of speed
restrictions throughout manatee habitat. The goal has
been to confer effective manatee protection while
minimizing inconvenience to boaters. Examples of
the types of speed zones considered are: year-round
or seasonal slow and idle speed zones for water bodies
or river segments of particular importance t0 mana-
tees; shoreline slow or idle speed zones applicable
within a set distance (e.g., 50, 100, or 500 feet) from
shore; zones in which non-channel areas are slow or
idle speed while marked channels are set at higher
speeds (e.g., 25 mph); seasonal or year-round no-
entry areas in which all vessel traffic is prohibited;
and high-speed (e.g., 30 or 35 mph) water sports
areas.

As noted in previous Annual Reporis, representa-
tives of the Commission testified before the Florida
Governor and Cabinet in 1989 in strong support of the
recommended approach. In 1990, the Department
completed, and the Governor and Cabinet adopted,
rules for 4 of the 13 key counties for manatees

(Brevard, Collier, Martin, and Palm Beach Counties).
During 1991, the rules for Palm Beach County were
amended and rules for four additional counties (Volu-
sia, Dade, Sarasota, and Citrus Counties) were
developed and adopted.

During 1991, the Commission, in consultation with
its Committee of Scientific Advisors, provided com-
ments to the Department of Natural Resources on
proposed rules for Palm Beach, Volusia, Dade, and
Citrus Counties. It also provided comments to, and
in some cases testified before, the Florida Governor
and Cabinet during deliberations on proposed county
rules.

Without exception, proposed county rules signifi-
cantly strengthened manatee protection. In all cases,
the Commission expressed strong support for the pro-
posals. In general, it noted that the proposed speed
restrictions reflected the best available information on
manatee habitat use patterns. In almost all cases,
areas known to be used intensively by manatees (e.g.,
warm water refuges) received high levels of protection
(e.g., no-entry or slow and idle speed limits).

In addition, major travel corridors, feeding areas,
and other important habitats used regularly by mana-
tees received important, though more moderate,
protection (e.g., shoreline or non-channel slow speed
limits). For those counties addressed to date, all areas
identified by the Commission as needing stronger boat
speed regulations in its 1989 report on east coast
manatee habitat protection needs (see Appendix B,
Marine Mammal Commission 1989) have been ad-
dressed in adopted county rules. Notwithstanding its
strong support for rule proposals overall, the Commis-
sion suggested a number of technical and substantive
changes. Many of these have been adopted.

In 1992, efforts will be undertaken to complete and
adopt boat speed regulations for the remaining five
key counties (Indian River, St. Lucie, Duval, Lee,
and Broward Counties). After adopting rules for all
13 key counties, the Department anticipates develop-
ing similar rules for important manatee habitat in
other counties. It also will continue working with
county and municipal officials on local manatee
protection plans. These plans may refine boat speed
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regulatory systems as well as address other needs,
such as marina siting policies and guidelines for
shoreline development in manatee habitat,

Boat Speed Regulations in the Lake Woodruff
National Wildlife Refuge — There has been broad
support for strengthening boat speed rules to protect
manatees, This support includes segments of the
boating community anxious to limit speeds to improve
boater safety because waterways are becoming in-
creasingly congested with faster and faster boats
(some of which are capable of speeds in excess of 100
mph). However, there also has been strong opposi-
tion from some marine industry groups and other
segments of the boating community, Opponents of
the new rules believe the new speed limits cover too
much area and cause vessel transit times to be unac-
ceptably lengthened.

A particularly contentious case in this regard arose
in 1991 in Volusia County. Over the objections of
local officials and some residents, the Department of
Natural Resources proposed a slow speed rule for a
10-mile stretch along two County waterways, the
Norris Dead River and the Zeigler Dead River,
associated with the upper St. Johns River, Radio-
tracking data indicate that manatees using the Blue
Spring warm-water refuge 10 miles to the south
regularly occupy both waterways.

Although most lands along the two rivers are part
of the Lake Woodruff National Wildlife Refuge, a
privately owned sport fishing camp on the Norris
Dead River has long operated from a tract of land
surrounded by the Refuge. For guests at the fish
camp to reach certain preferred fishing sites, the
proposed rules would increase travel time by an hour
or more. The owner of the fish camp stated the rule
would encourage his clientele to go elsewhere and
force him out of business. After examining the issue,
including comments and testimony provided in support
of the Department’s slow speed proposal by the
Marine Mammal Commission, the Governor and
Cabinet adopted the proposed rules for Volusia
County on 25 June 1991.

State law allows affected parties to challenge such
rules. Pending resolution of a challenge, the rules are
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not effective. Local residents, including the fish camp
owner and operators of marine-oriented businesses,
made known their intent to challenge the Volusia
County rules adopted by the Governor and Cabinet.
In response, the Environmental Defense Fund wrote
to the Fish and Wildlife Service on 7 August 1991
recommending that the Service develop Federal
regulations to back up the State regulations in the
Lake Woodruff National Wildlife Refuge. The letter
urged the Service to use its independent authority for
regulating boat speeds within National Wildlife
Refuges.

A copy of the letter was sent to and reviewed by
the Commission. While the Commission agreed that
developing back-up regulations was prudent, it was
not clear whether the State or the Service retained
jurisdiction over the rivers and lakes within the Lake
Woodruff Refuge. Therefore, on 10 September 1991,
the Commission wrote to the Service recommending
that it consider and act promptly on the Environmental
Defense Fund’s recommendation. It also noted that,
if the rivers and lakes were determined to be outside
refuge boundaries and, thus, not subject to refuge
management authority, the Service could set speed
limits using authority under the Endangered Species
Act and the Marine Mammal Protection Act to estab-
lish “Manatee Refuges" under 50 CFR Part 17 of the
Service’s regulations.

On 17 October 1991, the Service replied noting
that it intended to publish a notice of intent to prepare
rules under the authority cited by the Commission.
Concerned about the need to act promptly, the Com-
mission wrote to the Service on 19 November 1991
recommending that the Service expedite the intended
notice. It also recommended that, if the Service had
not already done so, it should immediately begin
developing proposed rules that include measures at
least as strong as those in the State rules adopted by
the Governor and Cabinet for Volusia County.

On 27 November 1991, a formal challenge to the
State’s Volusia County boat speed rules was filed by
a local citizens’ boating group. By the end of 1991,
the Service had not yet published its proposed notice.



Chapter II — Species of Special Concern

While boat speed regulations being adopted by the
State afford a strong legal foundation for protecting
manatees, their effect cannot be realized until signs
are posted, enforcement efforts are implemented, and
vessel operators become accustomed to the new
restrictions. Logistic matters, including approving
sign placement locations and contracting for sign
installation, dictate at least some delay between the
date of rule adoption and the point at which enforce-
ment can begin.

The two Florida inland navigation districts are
responsible for posting new manatee speed zones,
while enforcement duties fall primarily to the Florida
Marine Patrol. Substantial progress is being made in
posting newly regulated areas. More than 200 miles
of waterway were posted or approved for posting in
1991. However, all newly approved speed zones are
not yet fully posted and enforced. It will probably
take several years to develop, post, and enforce rules
for new manatee speed zones and to evaluate their
effectiveness in reducing vessel-related manatee
deaths.

Manatee Sanctuaries — Perhaps the single most
important habitat for manatees in Florida is Kings Bay
at the head of Crystal River on the west coast of
Florida. The Bay is about one mile long and one half
to ‘one mile wide. It is formed by the discharge of a
few large natural warm-water springs and many
smaller ones. In winter, more manatees depend on
the Bay’s warm waters than any other natural warm-
water refuge in Florida.

In recent years, peak winter manatee counts have
increased significantly, making Crystal River mana-
tees one of only two groups of animals in the State
known to be increasing in number. Whereas maxi-
mum counts early in the 1980s were about 100
animals, they are now about 300 animals. The
increase, which appears to be due to natural recruit-
ment, very high adult survival rates, and immigration
of animals from central and southwest Florida,
indicates the special importance and suitability of
habitat in and around Crystal River for manatees.
The Bay, also used regularly in summer by smaller
numbers of animals, is surrounded by residential and
commercial development. Its clear, warm waters and
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the presence of manatees have attracted large and
increasing numbers of recreational divers.

In response to the increasing numbers of divers and
boaters and their potential to affect manatee use of
Kings Bay, the Fish and Wildlife Service established
three small manatee sanctuaries in parts of Kings Bay
in 1980. The three areas, which cover about five
acres combined, were designated using the Service’s
authority under the Marine Mammal Protection Act
and Endangered Species Act (50 C.F.R. Part 17) to
establish "Manatee Sancthuaries” (i.e., areas in which
no waterborne activities are permitted) and "Manatee
Refuges" (i.e., areas in which specific waterborne
activities can be regulated).

The three sanctuaries in Kings Bay are clearly
marked by ropes and buoys, and all waterborne
activities, including diving and boating, are prohibit-
ed. They offer havens where manatees can retreat to
avoid human disturbance. Manatees have learned to
use these sanctuaries and thejr importance is apparent.
During periods when large numbers of divers are
present, manatees often concentrate within or close to
sanctuary boundaries.

Since 1980, the number of divers and boaters, as
well as manatees, has increased significantly. As a
result, it is no longer clear whether the three sanctuar-
ies are providing adequate manatee protection. To
examine this issue, the Service provided support for
a study completed in 1990 to assess manatee habitat
use patterns in Kings Bay and the effects of human
activities on them. The report noted that the three
existing sanctuaries did not include significant feeding
areas and that additional sanctuaries in other parts of
the Bay appear warranted, given increasing numbers
of animals using the Bay, their distribution, and
human activity patterns.

Based on the report and other information, the
Service proceeded to identify and assess additional
possible manatee sanctuaries in Kings Bay. On 21
March 1991, it convened a public meeting in Crystal
River to receive comments on several possible sites
under consideration. To provide manatees protection
during the coming winter when their use of the Bay
peaks, the Service promulgated emergency rules in
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November 1991 to establish four additional manatee
sanctuaries. The four areas cover a total of about 32
acres and include grassbeds used regularly by mana-
tees for feeding. The emergency rules went into
effect on 15 November 1991 and expire on 14 March
1992. Like rules for the three existing sanctuaries,
they prohibit all waterborne activities, including
swimming, diving, and boating. Early in 1992, the
Service expects to publish proposed rules to establish
new permanent manatee sanctuaries in Kings Bay.

Land Acquisition — Acquiring important manatee
habitats for inclusion in existing Federal and State
protected area systems is a major part of the manatee
recovery program. It is one of the most important
means of addressing long-term habitat protection
objectives. Often habitat most important to manatees
also is vital to many other wildlife species as well.
Thus, while a few acquisitions may be primarily to
further manatee protection, more often a potential
site’s importance as manatee habitat is but one impor-
tant factor favoring the action.

At the Federal level, most acquisitions to protect
manatees are carried out by the Fish and Wildlife
Service using money from the Federal Land and
Water Conservation Fund. Acquired sites are added
to the National Wildlife Refuge System, which is
managed by the Service. At the State level, most
acquisitions are made through Florida’s Conservation
and Recreation Lands Trust Fund. The State Fund is
administered by the Florida Governor and Cabinet,
which serve as the Fund’s Board of Trustees, and by
a Land Acquisition Advisory Council. The latter
group evaluates and ranks acquisition projects and the
Board approves or deletes listed projects. The Divi-
sion of State Lands in the Department of Natural
Resources provides staff support, and the Office of
Protected Species Management identifies acquisition
projects important for manatees. Projects important
for manatee protection are eligible for priority funding
through the Trust Fund.

Acquisitions in the Crystal River Area: The first
land acquisition principally for manatees was in the
Crystal River area on Florida’s west coast in 1982
when The Nature Conservancy acquired the islands in
Kings Bay to prevent their proposed development. In
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1984, the Conservancy sold the islands to the Fish and
Wildlife Service, which incorporated them into the
National Wildlife Refuge System as the Crystal River
National Wildlife Refuge.

While protecting manatee habitat in Kings Bay is
essential because of its fundamental importance as a
winter refuge, accompanying efforts also must be
made to protect habitat used by manatees in other
seasons. To help address this need, the Commission
prepared a report on habitat requirements and protec-
tion needs for the Crystal River manatees in 1984 (see
Appendix B, Marine Mammal Commission 1984).

The report recommended that the Service and the
State work together to expand the regional network of
Refuges and Reserves to include more of the areas
most important to manatees. The report urged atten-
tion to a four-county area (Dixie, Levy, Citrus, and
Hernando Counties) that contained the region’s most
important manatee habitat. It recommended areas for
acquisition along the Crystal River and efforts to
coordinate Federal and State regionmal acquisition
efforts. In response, the Service convened a meeting
in March 1985 to develop a recommended joint
Federal-State approach for expanding regional acquisi-
tion efforts to better protect manatee habitat.

Since 1985, much has been accomplished. In the
late 1980s, the Fish and Wildlife Service acquired
most of the 56,000-acre Lower Suwannee National
Wildlife Refuge. The refuge includes some of the
region’s most important summer feeding and resting
areas for manatees. The Service also developed and
approved a proposal to add 3,000 acres along the
lower Homosassa River to its regional refuge system.
The lower Homosassa River is an essential access
corridor to the warm-water refuge at the head of the
river and a feeding and resting area for manatees in
non-winter months. In 1991, the Service received
$500,000 through the Land and Water Conservation
Fund to acquire the area as part of the Crystal River
National Wildlife Refuge and acquisition is expected
to proceed in 1992.

In 1990, the Service also acquired a 3.5-acre site
on Kings Bay to serve as a headquarters for its
regional refuge management staff. The site, selected



Chapter - — Species of Special Concern

to strengthen enforcement of manatee protection rules
in Kings Bay, has a direct line of vision to the Bay’s
main spring, used most intensively by manatees and
divers.

Recent acquisition efforts by the State in the
Crystal River region have focused on a 25-mile stretch
of coast from Crystal River south to Weeki Wachee
Springs. The northern two-thirds of this area includes
natural warm-water refuges at the heads of the Crys-
tal, Homosassa, and Chassahowitzka Rivers and forms
the core of the region’s winter manatee habitat. These
rivers and the network of creeks between them also
are used by smaller numbers of manatees in other
seasons.

Since 1984, five adjacent land acquisition projects
in this area have been added to the State’s Conserva-
tion and Recreation Lands priority acquisition list
(Stoney-Lane, Crystal River, St. Martins River,
Homosassa Springs, and Homosassa Reserve).
Together, they include nearly 23,000 acres. More
than 10,000 acres had been acquired as of the end of
1991,

Among the areas acquired to date is a 150-acre site
around the large warm-water spring at the head of the
Homosassa River. Discharge from the spring run
provides the region’s second most important winter
refuge for manatees. Land around the spring has been
designated as a state park and the upper part of the
spring run is used as a site for rehabilitating injured
manatees and offering the public a chance to view
manatees in a natural environment. In addition, a
previously listed State project in the southern third of
the 25-mile stretch (Chassahowitzka Swamp) was
expanded in 1988 to 23,000 acres. More than 18,500
acres of that project have been purchased.

The State’s six regional projects surround the
30,000-acre Chassahowitzka National Wildlife Re-
fuge. If all six projects are completed, Federal and
State protection would cover more than 75,000 acres
of contiguous undeveloped creeks, rivers, wetlands,
and uplands. In combination with the Lower Su-
wannee National Wildlife Refuge and existing State
Reserves and Preserves in the four-county area, an
outstanding protected area system would be estab-
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lished containing much of the region’s important
manatee feeding and resting habitat.

Acquisitions in the Blue Spring Area: After Kings
Bay, Blue Spring is Florida’s second most important
natural warm-water refuge for manatees. Waters
north and south of the spring along a 25-mile stretch
of the St. Johns River include important non-winter
habitat for a significant number of the Blue Spring
manatees. While Blue Spring itself is protected within
a state park and portions of the surrounding region
important to manatees also are protected (e.g., in the
Hontoon Island State Park and Lake Woodruff Nation-
al Wildlife Refuge), many of the most important
surrounding areas used for travel, feeding, resting,
and mating are outside the bounds of protected areas.

In 1988, the Marine Mammal Commission com-
pleted a second report on manatee habitat protection
needs. The 1988 report addresses manatees on the
east coast of Florida, including the St. Johns River
(see Appendix B, Marine Mammal Commission
1988). In part, the report recommends a focused
acquisition effort along the upper St. Johns River near
Blue Spring to consolidate the regional network of
protected areas and better protect important manatee
habitats.

In 1990, the State’s Land Acquisition Advisory
Council and Board of Trustees acted on two acquisi-
tion projects important to Blue Spring manatees. It
revised an 8,290-acre project along the St. Johns
River by adding 3,700-acres. The modified project
(Wekiva-Ocala Connector) includes about 10 miles of
undeveloped shoreline along the St. Johns River and
Hontoon Dead River north and south of Blue Spring.
The Board and Council also added a new 37,000 acre
project (Lake George) along the St. Johns River, Lake
Dexter, and Lake George north of the Lake Woodruif
National Wildlife Refuge. More than 19,000 acres of
the Lake George project have been acquired.

If the two projects are completed, a continuous
wildlife corridor of Federal and State lands would be
established along most of the St. Johns River north
and south of Blue Spring from Lake George to the
Wekiva River. The 25-mile corridor would provide
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a solid basis for securing long-term habitat protection
for Blue Spring manatees.

Acquisitions Elsewhere in Florida: Still other
acquisition projects important to manatees are on the
State’s Conservation and Recreation Lands priority
Iist. These include: Sebastian Creek (3,776 acres)
and Spruce Creek (1,790 acres), both of which are
manatee feeding and resting areas and freshwater
sources along the east coast manatee travel corridor;
Rookery Bay (44,846 acres), which is a manatee
feeding, resting, and mating area in southwest Flori-
da; and Dunns Creek (8,900 acres), a travel corridor
and a feeding and resting area connecting Crescent
Lake and the St. Johns River. During 1991, the State
completed acquisition of the Seabranch project (939
acres), which includes more than a mile of shoreline
along a critical segment of the east coast manatee
travel corridor north of Hobe Sound.

Permit Reviews — Each year, public and private
interests submit many hundreds of requests to Federal
and State agencies for permission to develop or hold
events in public waterways. Most of these requests
are for dredge and fill permits from the Corps of
Engineers and the Florida Department of Environmen-
tal Regulation. Many requests also are filed with the
Coast Guard for permission to hold events such as
boat races or waterskiing contests. The Fish and
Wildlife Service and the Florida Department of
Natural Resources” Office of Protected Species
Management review and comment to the responsible
permitting agency on such permit applications when
they may affect manatees.

For example, under authority of the Fish and
Wildlife Coordination Act and the Endangered Species
Act, the Service reviews many hundreds of permit
applications to the Army Corps of Engineers for
dredge and fill projects in manatee habitat. Each
application must be examined individually to assess
the potential impact of construction work, as well as
completed projects, on manatees and their habitat,
For those that may affect manatees, formal consulta-
tions with the permitting agency must be undertaken.
As part of this process, recommendations for permit
conditions to mitigate or avoid possible effects must
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be provided and meetings with permit applicants may
be scheduled.

Because of the broad distribution of manatees in
Florida and the number of projects proposed in
manatee habitat, the review process is demanding.
Based on reviews of the hundreds of permit applica-
tion notices circulated by the Corps of Engineers
annually, the Service has initiated consnltations on an
average of nearly 200 applications per year in recent
years. These manatee-related consultations have
produced more jeopardy opinions {(i.e., projects
judged to be unacceptable because of risks to the
species) than for all other listed endangered species in
the United States combined. Comparable review
efforts have been undertaken at the State level by the
State’s Office of Protected Species Management.,

As noted above, the Commission recommended
that the Service increase funding and staff to address
permit review needs. In 1991, the Service did so. To
help speed and improve reviews, the Commission also
has urged accelerating work on a geographic informa-
tion system to facilitate access and retrieval of site-
specific manatee related information needed for
reviewing permits (see Appendix C, Reynolds and
Haddad 1990). The Florida Department of Natural
Resources, in cooperation with the Service, has taken
the lead in addressing this need. Despite these
efforts, the incremental effect of approved projects is
a source of serious concern.

Conclusions

Over the past three years, manatee recovery efforts
have been redoubled. This is thanks largely to the
efforts of the Fish and Wildlife Service, the Florida
Legislature, the Florida Governor and Cabinet, and
the Florida Department of Natural Resources. They
are now at a point where they have a reasonable
chance of being effective, provided efforts to see them
through are continued vigorously. Because of the
scope of what remains to be done, however, it will be
several years before all management components can
be put in place, tested, and refined as necessary.

In the interim, Florida manatees remain at serious
risk. Their future will depend on the ability of
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responsible management agencies to maintain and
expand the efforts that have been begun. The Com-
mission will continue working with those most in-
volved to ensure, to the extent possible, that this is
done. In this regard, the Commission plans to hold
its 1992 annual meeting in Florida and to devote much
of its meeting to a review of the status and direction
of manatee recovery efforts. Based on its review, the
Commission will provide recommendations, advice,
and assistance as appropriate.

Hawaiian Monk Seal
(Monachus schauinslandi)

The Hawaiian monk seal is the most endangered
seal in U.S. waters. It occurs almost exclusively
atong the chain of small, mostly uninhabited islets and
atolls stretching 1,100 miles northwest of the main
Hawaiian Islands. Although two other species of
monk seals have been described - the Caribbean
monk seal (M. tropicalis) and the Mediterranean monk
seal (M. monachus) — there have been no reliable
sightings of the Caribbean species since 1952, and the
Mediterranean species, which may number fewer than
500 animals, is one of the world’s most endangered
seals. Thus, the fate of the entire monk seal genus
may depend on the survival of Hawaiian monk seals.

The five major breeding sites for Hawaiian monk
seals are Kure Atoll, Pearl and Hermes Reef, Lis-
ianski Island, Laysan Jsland, and French Frigate
Shoals (Figure 1), Nearly half of the species’ pups
are born at the last site, which contains the largest
colony. Although monk seals likely occurred on the
main Hawaiian Islands before human occupation,
there is virtually no record of their presence in
Polynesian history. Recently, however, a number of
sightings have occurred on Kauai and, in 1991, two
births were recorded in the main Hawaiian Islands, on
Oazhu and Kauai.

Shipwrecked sailors and commercial sealers are
believed to have reduced the number of monk seals to
very low levels in the 1800s. The first systematic
counts of seals were made in the 1950s. By 1983,
when the total population (including pups) was esti-
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mated at 1,488 animals, beach counts were roughly
half those recorded in 1958, A new estimate of 1,752
seals was derived from beach counts in 1988. How-
ever, because of assumptions required in calculating
these numbers, both estimates are believed to be high.

Population estimates have not been developed since
1988. In part, this is because the National Marine
Fisheries Service has been unable to support all the
field work needed for such analyses. Based on other
population indicators, however, Hawaiian monk seals
appear to have declined significantly since 1988.

Between 1989 and 1990, total recorded births at
the major pupping beaches declined nearly 40 percent
from the 1988 level and about 30 percent from the
average annual level between 1983 and 1988. De-
clines were reported at all five major breeding sites in
1990. In 1991, the number of births recovered to
previous levels at three sites, but continued to decline
at the largest pupping colony (French Frigate Shoals)
and remained low at Lisianski Island. Total births in
1991 (165) remained about 30 percent below the 1988
level (224). In addition, at French Frigate Shoals,
mean beach counts of juvenile and adult seals declined
about 30 percent from 1989 to 1991. Although
immature animals have been the primary group af-
fected by the decline, counts decreased for all age and
sex classes. The data suggest a possible loss of 150-
200 animals from that colony.

The cause of these recent trends is not clear. They
may be caused by a combination of human and natural
factors that differ from island to island. Among those
that may be at least partly responsible are interactions
with commercial fishing gear and fishermen, declines
in available prey due to over fishing or natural envi-
ronmental changes, entanglement in lost or discarded
nets or other marine debris, human disturbance on
pupping beaches, die-offs due to disease or naturally
occurring biotoxins, shark predation, and, on Tern
Isiand at French Frigate Shoals, entrapment in a
decaying seawall. In recent years, an additional
concern has been a "mobbing” phenomenon involving
the death and injury of adult female seals and young
animals of both sexes caused by overly aggressive
groups of male seals attempting to mate.
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Figure 1. The Hawaiian Archipelago

During 1991, particular emphasis was placed on
addressing interactions with commercial fishing,
protecting and rehabilitating pups for release back into
the wild, cleaning up hazardous debris, correcting
structural and contamination problems at Tern Island
in French Frigate Shoals, reducing the death and
injury of adult female and immature seals due to
"mobbing," and monitoring the five major breeding
populations.

Interactions with Commercial Fisheries

Hawaiian monk seals interact with at least four
commercial fisheries operating around the Northwest-
ern Hawaiian Islands — the pelagic longline fishery
for swordfish, other billfish, and tuna; the hook and
line bottomfish fishery for snapper and grouper; the
Iobster fishery; and the high seas squid driftnet
fishery. Interactions may be direct (e.g., entrapment
in gear or clubbing and shooting by fishermen seeking
to protect gear or catch) or indirect (e.g., depletion of
seal prey species).
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Interactions with Longline and Bottomfish
Fisheries — In 1990, there were several reports of
seals, as well as albatrosses, being killed or injured as
a result of interactions with longline and bottomfish
fisheries. As discussed in its previous Annual Report,
the Commission provided recominendations to the
National Marine Fisheries Service on steps to investi-
gate and respond to the reports. Among other things,
the Service interviewed fishermen returning from the
Northwestern Hawaiian Islands, advised fishermen of
concerns about potential interactions and legal require-
ments, and placed observers aboard some longline and
bottomfish vessels fishing in the Northwestern Hawai-
ian Islands.

Although no injuries to seals were reported by
observers placed aboard fishing vessels as of early
1991, Fish and Wildlife Service personnel stationed
on Tern Island began finding injured seals and alba-
trosses. By April 1991, seven seals had been seen on
the beaches at French Frigate Shoals or swimming in
open water with embedded hooks, cut lips, or head
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injuries suggesting that they had been clubbed. There
were also reports of large numbers of albatrosses
killed or injured by longline fishermen, The increase
in reported deaths and injuries coincided with expan-
sion of the pelagic longline fishing fleet in Hawaiian
waters from about 15 vessels in 1988 to more than
150 vessels in 1991. In addition, a number of long-
line vessels were observed fishing within sight of
French Frigate Shoals.

Concerned that observed injuries were but a
fraction of the total number of animals being killed or
injured and also alarmed by the rapid growth of the
longline fleet, the Western Pacific Regional Fishery
Management Council and the National Marine Fisher-
ies Service took a number of steps in 1991. In
particular, the two agencies acted on various emergen-
cy rules and amendments to fishery management plans
for pelagic longline and bottomfish fisheries off the
Northwestern Hawaiian Islands. The Commission, in
consultation with its Committee of Scientific Advisors,
provided recommendations throughout the process (see
Appendix A, 7 February, 1 April, 19 April, 23 April,
9 August, 16 August, 20 September (two letters), 17
December, and 20 December 1991).

In its series of letters, the Commission recommend-
ed that: waters within 50 nautical miles of the North-
western Hawaiian Islands be closed to pelagic longline
fishing; observers be placed aboard a representative
sample of longline vessels fishing between 50 and 100
nautical miles of the Northwestern Hawaiian Islands
and a sample of bottomfish vessels operating over
adjacent reefs to document any interactions with seals;
formal consultations under section 7 of the Endan-
gered Species Act be reinitiated to address the effect
of the fisheries on monk seals; haulout beaches be
monitored closely for further evidence of fishery-
related effects; steps be taken to evaluate the applica-
tion and required use of satellite-linked radio transmit-
ters aboard longline vessels to monitor vessel posi-
tions in real-time; and satellite tagging studies of seals
be designed and implemented by the 1992 field season
to provide a better basis for assessing the occurrence
and habitat use patterns of seals beyond 50 nautical
miles from shore.
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The National Marine Fisheries Service acted
shortly after receiving the new reports of injured seals
early in 1991, It began investigating the extent of the
problem by interviewing fishermen returning to port
from the Northwestern Hawaiian Isiands, sending
researchers to haulout beaches in the area to look for
additional evidence of injured seals, and placing
observers aboard bottomfish and longline vessels
fishing around the Northwestern Hawaiian Islands.

At the same time, the Western Pacific Regional
Fishery Management Council also began assessing
how to respond to the reports. With regard to regula-
tory measures, the Council recommended, and the
Service adopted, emergency rules on 18 April 1991 to
establish a Protected Species Zone within 50 nautical
miles of the Northwestern Hawaiian Islands and in
corridors between the islands. The rules prohibited
pelagic longline fishing within that zone and required
bottomfish fishermen to notify the Service before
leaving port if they planned to fish in that area. The
latter provision, adopted as a permanent rule on 30
May, was intended to assure the Service an opportuni-
ty to place observers aboard bottomfish vessels. At
the recommendation of the Council, the Service
extended the emergency rules establishing the Protect-
ed Species Zone on 19 July. The rules were made
permanent on 18 October 1991,

Some longline fishermen attempted to continue
fishing in the closed area by using longline gear
shorter than the one-mile regulatory definition of such
gear. In response, the Service adopted an emergency
rule on 2 August 1991 redefining longline gear within
the Protected Species Zone as longline gear of any
Iength. Emergency rules limiting new entries into the
longline fishery also were adopted on 12 April 1991
and extended on 24 June and 22 August.

The Coast Guard is responsible for assisting the
National Marine Fisheries Service with enforcement
of fishery regulations. Because of limited funds,
however, the Coast Guard was not making overflights
off the Northwestern Hawaiian Islands early in 1991.
On 25 February 1991, the Commission wrote to the
Coast Guard asking that the Coast Guard assist efforts
to detect and enforce fishing violations in monk seal
habitat by providing surveillance flights off the
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Northwestern Hawaiian Islands. The Coast Guard
responded positively and so advised the Commission
by letter of 21 March 1991,

To help address long-term enforcement needs, the
Western Pacific Regional Fishery Management
Council contracted for a study to test various types of
real-time vessel tracking systems. The study was
carried out in the spring and summer of 1991 and a
copy of the study report was sent to the Commission
by the Council. The report indicated that available
technology was reliable, could assure confidentiality
of location data, and was not cost-prohibitive. On 20
November 1991, the Commission wrote to the Service
commending the Council’s efforts and recommending
that the Service immediately review the report with a
view towards developing a strategy that would require
vessel tracking devices aboard longline vessels at the
earliest possible date.

As of the end of 1991, no injured seals other than
those reported early in the year had been documented
by fishery observers or researchers on island beaches.
However, the Service rejected the Commission’s
recommendation to place observers aboard longline
vessels fishing between 50 and 100 nautical miles
from shore. In doing so, the Service stated that,
because nearly all monk seals occur only in the 50-
nautical-mile Protected Species Zone, it assumed that
all seal injuries occurred within this zone, and it
believed that the expense of placing observers aboard
longline vessels was not justified.

The Commission is aware of no reliable informa-
tion on at-sea movement patterns of seals during their
absence from island beaches or on the geographic
range of fishery interactions. In rejecting the Com-
mission’s recommendation for longline observers
between 50 and 100 nautical miles, the Service
provided no data on at-sea movements to support its
statements. Thus, the Commission remains concerned
that seals may be injured by longline fishing beyond
50 nautical miles from shore and may die before they
can reach shore. At the end of 1991, it was the
Commission’s understanding that the Service planned
to support the study recommended by the Commission
to begin tagging seals and tracking their movements at
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sea in 1992. The study should provide at least some
data to address this critical concern.

Interactions with the Lobster Fishery — Deple-
tion of lobster and other prey species by commercial
fishermen in the Northwestern Hawaiian Islands also
may adversely affect monk seals and impede their
recovery. Among other things, decreased prey
availability could depress birth rates and increase
mortality, particularly among pups, as has been
observed in recent years. Lobsters are suspected to
be important prey of Hawaiian monk seals. During
1990 and early 1991, lobster stocks were reduced by
commercial fishermen and/or possible environmental
changes to levels approaching, and perhaps lower
than, 20 percent of the pre-exploitation level.

The fishery management plan adopted by the
National Marine Fisheries Service for lobster in the
western Pacific defines "overfishing" of Iobster stocks
in the Northwestern Hawaiian Islands as fishing which
reduces the stock to a Ievel equal to or less than 20
percent of the spawning stock biomass that existed
before exploitation, which began in 1978. In re-
sponse, the Western Pacific Regional Fishery Manage-
ment Council requested, and the Service adopted, an
emergency rule closing the lobster fishery in the
Northwestern Hawaiian Islands as of 8 May 1991.

In addition, the Council began developing a recom-
mended amendment to the crustacean fishery manage-
ment plan for the western Pacific. Its proposed
amendment called for a limited-enfry system that
would freeze the size of the lobster fleet at approxi-
mately current levels, an annual six-month closed
season prior to and during part of the spawning
season, and a system for setting annual harvest
quotas. By letter of 7 November 1991, the Service
asked the Commission for comments on the Council’s
proposed amendment.

The Commission, in consultation with its Commit-
tee of Scientific Advisors, replied on 6 December
1991, supporting all measures proposed by the Coun-
cil. The Commission noted, however, that recent
declines and the ultimate recovery of Hawaiian monk
seals may be related to the recent declines and recov-
ery of lobster stocks in the Northwestern Hawaiian
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Islands. It therefore recommended that the Service
consult with the Council under section 7 of the
Endangered Species Act. The purpose of the consul-
tations would be to determine whether, in light of the
recent declines in both species, the definition of
overfishing and other measures in the crustacean
fishery management plan fully reflect ecological
relationships between monk seals and lobsters as
required by the Magnuson Fishery Conservation and
Management Act. Also, the consultation should
determine whether the plan provides a level of protec-
tion for lobster stocks sufficient to assure recovery of
monk seals.

Head Start and Pup Rehabilitation Programs

Since the late 1950s, Hawaiian monk seal numbers
have declined significantly in the western end of the
Northwestern Hawaiian Islands. At Kure Atoll, the
westernmost island in the chain, the decline appears to
have been related to the disturbance of seals on
pupping beaches by Coast Guard personnel stationed
on the atoll and to a very low pup survival rate
through the first year of life. Births on the atoll
gradually declined as breeding females disappeared
and apparently died. They reached a low point in
1986 when only one pup was born.

To help rebuild the number of breeding females at
Kure, the National Marine Fisheries Service began a
head start program in 1981. The effort involves
removing newly weaned female pups from the beaches
of Kure, placing them in an enclosed pen on the
atoll’s shoreline, raising them through their first
summer in the protective enclosure, and releasing
them back into the wild at Kure. From 1981 through
1991, 33 pups were treated and released, including 5
in 1991. As of the end of the 1991 field season, 25
of the 33 head start animals released on Kure Atoll
were known {0 be alive.

To supplement these efforts, emaciated female pups
unlikely to survive on their own have been taken from
French Frigate Shoals for rehabilitation since 1984.
These animals are moved to facilities in Honolulu,
hand-reared, and later released at Kure. As of the
end of 1990, 14 rehabilitated pups had been released
at Kure. In addition five healthy pups were taken
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from French Frigate Shoals and released on Kure in
1990. In 1991, six additional animals were rehabili-
tated and released. Fourteen of the 20 animals
rehabilitated and released at Kure were known to be
alive as of the end of the 1991 field season.

In recent years, the Coast Guard has helped rebuild
the Kure Atoll seal colony by reducing human distur-
bance of pupping beaches. This has been done by
placing some, though not all, beach areas off-limits to
its station personnel. During 1991, the Coast Guard
announced its intent to close the Kure Atoll LORAN
station by July 1992. At that time, the island will be
returned to the State of Hawaii, and disturbance
should be effectively eliminated. During 1991, the
Coast Guard began consultations with the State and
the National Marine Fisheries Service on steps that
would be taken to close the station.

Seals released from the head start and pup rehabili-
tation programs now constitute a majority of the
females giving birth on Kure Atoll, and beach counts
on the atoll have increased significantly since 1981.
In light of the Coast Guard’s plans and the past
success of efforts to reverse the decline in the Kure
Atoll seal colony, the Service plans to shift efforts in
1992 to Midway, the atoll immediately east of Kure.

The seal colony at Midway has declined to only a
few individuals, and in 1991 only two births were
reported. A study to test for ciguatera, a naturally
occurring biotoxin that may accumulate in monk seal
prey, will be done at Midway early in 1992, If the
results indicate that levels of the toxin pose no threat
to monk seals, rehabilitated pups from French Frigate
Shoals will be released at Midway later in 1992.
Head start efforts will not be undertaken at Midway
unless it is determined that pup survival rates are low.
Efforts at Kure in 1992 will be limited to monitoring
the colony to determine if further efforts to rebuild the
population are necessary.

Interactions with Marine Debris

Hawaiian monk seals, particularly pups, can be
attracted to derelict fishing nets and other marine
debris. Once attracted to such material, they may
become entangled, possibly leading to injury or death
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(see Chapter VI). Seals also may ingest small items
of debris. While evidence of entanglement is clear,
no documented cases of monk seals’ ingesting debris
have been reported. Ingestion of debris has been
reported in other seal species.

From 1974 through 1984, at least 35 cases of
entangled monk seals were documented. In most
cases, seals were able to free themselves without
injury. From 1985 through 1990, 51 entanglement
incidents were observed, including four instances in
which seals were known to have died. A few other
seals that were badly entangled likely would have died
had researchers not freed them. Derelict trawl net
webbing appears to be the most common and most
hazardous form of debris for seals. Routine efforts
were begun in 1982 to remove hazardous debris
washing ashore.

Observed entanglement rates have fluctuated.
From 1982 to 1985, they declined to a low point of
about 0.05 incident per 100 camp days per 100 seals
(including pups and adults). Between 1985 and 1988,
they increased steadily to a high of about 0.5 incident
per 100 camp days per 100 animals. For pups alone,
entanglements in 1988 averaged about 1.5 incidents
per 100 camp days per 100 pups.

In 1989, observed entanglement rates declined
slightly, in 1990 they declined substantially, and in
1991 they increased again to a level approximately
half that observed in 1988. Six entanglements were
recorded in 1991, none of which are known to have
resulted in the animal’s death, Entanglement rates
vary from island to island and have consistently been
greatest at Lisianski Island where, between 1982 and
1988, they averaged 4.4 entanglements per 100 camp
days per 100 seals. Unfortunately, there is no basis
for estimating the number of animals entangled
offshore that do not make it back to the beach.

To mitigate the problem, researchers attempt to
free any observed entangled animals and to remove or
destroy debris that washes ashore. Since 1985, the
Service’s Marine Entanglement Research Program has
provided funds to help defray program costs needed
to accomplish these objectives. Since 1985, the
amount of debris observed and removed or destroyed
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from the Northwestern Hawaiian Islands has more
than doubled. Efforts to reduce sources of marine
debris are discussed in Chapter VL.

In 1991, derelict "lightsticks" used by longline
fishermen also became a source of concern. Light-
sticks are sealed plastic tubes, several inches in
length, filled with liquid. When bent, an interior tube
is snapped, releasing chemicals that react to produce
a phosphorescent glow lasting several hours. Light-
sticks are attached near baited hooks where their light
attracts target species, such as swordfish and albacore,
as well as other animals during nighttime fishing.
Fish and Wildlife Service personnel stationed on Tern
Island in French Frigate Shoals began finding large
numbers of lightsticks washing ashore early in 1991
during the period when longline fishermen operate
closest to the Northwestern Hawaiian Islands.

There was no evidence of lightsticks being ingested
by seals. However, they did find lightsticks in the
gullets of some albatrosses. It appeared that light-
sticks, used in the tens of thousands by longline
fishermen, were being discarded after use, Discard-
ing any plastics in U.S. waters is illegal. When the
matter was brought to the attention of the Western
Pacific Regional Fishery Management Council, it
wrote to the National Marine Fisheries Service asking
that steps be taken to assess possible effects on
Hawaiian monk seals. A copy of the Council’s 5 July
1991 letter was sent to the Commission and, on 16
August 1991, the Commission wrote to the manager
of the Service’s Marine Entanglement Research
Program.

In its letter, the Commission noted the need to
investigate possible toxic effects of chemicals in
lightsticks on wildlife as well as possible mechanical
injury due to ingestion by seals or albatrosses. It also
noted that fishermen should be advised that lightsticks
were being found on isiand beaches and posed a
hazard to protected species, that intentional discard is
illegal, and that fishermen are obligated to take steps
to prevent intentional or unintentional losses.

The program manager replied on 27 September
1991, noting that brochures and placards had been
provided to the Service’s Regional Office in Honolulu
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describing legal requirements governing the disposal
of plastics and other garbage at sea. The materials
would be provided to fishermen during meetings on
various fishery issues, including the need to retain
lightsticks for disposal back in port. The letter also
advised that a preliminary assessment of the chemicals
in lightsticks indicated that they are non-toxic and that
the matter was being further investigated by contacting
the manufacturer.

Late in 1991, there was a significant decline in the
number of lightsticks found on French Frigate Shoals
by Fish and Wildlife Service personnel. In the past,
however, peak occurrence on the beaches has been in
late winter when fishing vessels were closest to the
Northwestern Hawaiian Islands. Thus, it is not yet
clear whether the decline resulted from a reduction in
the number of lightsticks being lost or discarded or
from the seasonal location of fishing operations.

Tern Island Cleanup and Seawall Repair

Tern Island is a strategically vital facility for
protecting Hawaiian monk seals, seabirds, and sea
turtles. Located 500 miles west-northwest of Honolu-
lu, it is the only permanently occupied field station in
the Hawaiian Islands National Wildlife Refuge, which
includes a number of small islands extending nearly
1,000 miles from Nihoa Island to Midway.

The island is little more than a 3,000-foot runway
built by the Navy on an 11-acre island in 1942. Navy
construction expanded the island to 37 acres, most of
which was sand and coral backfill behind a sheet-
metal bulkhead. In 1952, the Coast Guard took over
the island to establish a LORAN navigation station.
In 1979, the Coast Guard station was closed and the
Fish and Wildlife Service began using the facilities as
a full-time field station.

As in previous years, the importance of the field
station and its facilities was illustrated again in 1991
when Fish and Wildlife Service personnel documented
evidence of commercial fishery-related injuries to
monk seals and albatross and alerted fishery manag-
ers. Field station personnel also documented the
occurrence of and problems associated with light-
sticks, helped monitor the status of seal and other
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wildlife populations, assisted in airlifting emaciated
seal pups to rehabilitation facilities for subsequent
restoration of other island colonies, and freed monk
seals and sea turtles that might otherwise have died
from debris and entrapment in the island’s deteriorat-
ing seawall.

Tern Island, however, is also a source of serious
problems and faces an uncertain future. When
constructing the runway, the Navy installed 20 under-
ground fuel tanks. When the Navy withdrew from the
island, many of the tanks were left full or partially
full. With age, the tanks began leaching their hazard-
ous contents into island subsoil. Large amounts of
cable and other debris capable of entrapping wildlife
also were buried when the runway was built or left on
an adjacent island, When the Coast Guard abandoned
the island, it left behind generators and electrical
equipment containing highly toxic polychlorinated
biphenyls (PCBs). Complicating these problems, the
protective seawall has deteriorated to a point where
complete structural failure and massive erosion are
imminent.

In the late 1980s, the Fish and Wildlife Service
considered abandoning the field station as a cost-
cutting measure. The Commission, as well as Con-
gress and others, urged the Service not to do so.
After further analysis and with special Congressional
appropriations for the Hawaiian Islands Refuge, the
Service agreed. Since then, the Commission, the
Service, the Navy, the Corps of Engineers, and the
National Marine Fisheries Service have worked
closely to organize efforts to clean up the island and
repair its seawall. In 1991, involved agency officials
reviewed progress and coordination needs during the
Commission’s 25-27 April annual meeting in Belle-
vue, Washington, and during a 5-6 November Hawai-
ian monk seal program review in La Jolla, California.

As part of initial efforts, the Fish and Wildlife
Service and the Corps of Engineers signed an agree-
ment late in 1990 for an engineering study to identify
alternative approaches for restoring the seawall. In
1991, the two agencies also reached an agreement for
immediate action to proceed with cleanup efforts.
Using funds available under the Defense Environmen-
tal Restoration Act, which establishes an account to
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support work on mitigating environmental damage and
hazards caused by Defense Department activities, the
Corps emptied the underground storage tanks, filled
them with a concrete slurry to stabilize them, and
removed the electrical equipment containing PCBs.
Further work to treat or remove soils contaminated by
leaking fuel may be undertaken in 1992.

With regard to repair of the deteriorating seawall,
the Fish and Wildlife Service has conducted a bathy-
metric survey and provided funds to the Corps for the
engineering study. Based on the results, a recom-
mended approach will be selected and the Corps will
enter a project design phase expected to be completed
in 1993. Construction could begin by 1995.

Male Mobbing Behavior

As noted above, recovery of Hawaiian monk seals
at some of the major breeding colonies is being
impaired by the death of females and immature seals
as a result of aggressive attacks by groups of up to 25
male seals attempting to mate. These incidents are
believed to have caused a skewed sex ratio favoring
males at some atolls. During mobbing incidents,
aggressive males repeatedly bite and scratch their
victims on the back and neck, often causing serious
injuries. Some female victims die directly from the
injuries and others are probably killed by sharks
attracted by secretions from open wounds. Mobbing
incidents have been most apparent at Laysan Island
but have also been seem on Lisianski Island and
French Frigate Shoals. The frequency of these
incidents appears to have increased in recent years.

Mobbing behavior threatens the reproductive
potential of affected colonies by reducing the number
of breeding females. For example, at Laysan seven
mature females were killed in 1989, while only one
animal was recruited to the breeding population. In
1990, two mature females were killed and two recruit-
ed. In both years, male and female pups were also
killed in mobbing incidents at the island. If the
behavior continues, the ratio of males to females will
become more strongly skewed towards males, which
could exacerbate the problem.
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To address this problem, the National Marine
Fisheries Service has investigated the possibility of
removing selected male seals known or suspected to
have engaged in male mobbings, and administering a
drug to suppress testosterone production and reduce
their libido, or otherwise treating problem males.
Because of risks to the island colonies, including the
possibility of removing or otherwise interfering with
dominant males responsible for siring pups, the
Service has proceeded cautiously. Work to date has
been limited to monitoring the nature and frequency
of mobbing incidents, identifying male seals involved,
collecting tissue samples for analyses to identify male
seals responsible for siring pups, and testing on
captive males a drug that temporarily suppresses
testosterone levels.

In previous years, the Commission has recom-
mended that certain background studies be completed
before any field testing to address the problem.
Although much background work has been done, all
of the recommended studies have not been completed
and some critical questions remain unanswered. For
example, genetic studies to identify dominant male
seals responsible for siring pups have not been com-
pleted. Also, while a testosterone suppressant drug
has been tested on captive animals and shown to
depress testosterone levels, it has not been determined
whether doing so will also decrease the libido of
treated males.

Nevertheless, the number of female seals being
killed as a result of male mobbing is far out-pacing
recruitment at some colonies and thereby is seriously
threatening their future reproductive potential.
Therefore the Service is considering a limited field
trial of the testosterone suppressant drug during the
1992 field season to examine behavioral and social
structure effects of chemically “"removing" males
involved in mobbing. Favorable results from the
experiment would be followed by further drugging
and/or actual physical removal of offending males.
At the end of 1991, a decision on whether to proceed
had not been made and was to be considered further
at a Hawaiian Monk Seal Recovery Team meeting
scheduled for 13-15 January 1992,
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Hawaiian Monk Seal Program Review

As described in previous Anmual Reports, in the
Iate 1980s, support and direction of the Hawaiian
monk seal recovery activities did not appear to be
commensurate with the species’ critical status. To help
address problems facing the species, the Commission
recommended to the National Marine Fisheries
Service that the Hawaiian Monk Seal Recovery Team,
which had not met since 1984, be reconvened. The
Service agreed and scheduled a meeting for 12-14
December 1989. To ensure that the Service and the
Team had a careful review of the critical issues, the
Commission, in cooperation with the Service, also
convened a 4-5 December 1989 review of the Hawai-
jan monk seal recovery program., The Commission
provided results from the review, including recom-
mendations, to the Service and the Recovery Team by
letter of 11 December. As noted in the 1990 Annual
Report, most of those recommendations were adopted.

As indicated above, many critical recovery issues
remain. To provide further assistance in identifying
priority needs, the Commission, again in cooperation
with the National Marine Fisheries Service, scheduled
another program review for 5-6 November 1991 at the
Service’s Southwest Fisheries Science Center in La
Jolla, California. The review was again scheduled so
that the results could be provided to the Recovery
Team in time for its meeting later in the winter. To
make the review as productive and as valuable as
possible, the Commission invited representatives of
the Fish and Wildlife Service, the Navy, the Corps of
Engineers, and the Coast Guard.

The review confirmed that much progress had been
made since the 1989 program review. For example,
the Recovery Team had resumed a regular meeting
schedule, the budget for monk seal recovery activities
had been increased, and the overview of monk seals
in captivity had been greatly strengthened. Partici-
pants noted, however, that most funding and staff
effort was still being devoted to population monitoring
and data analyses that do little in and of themselves to
actually restore the species. Participants felt strongly
that the information base had evolved to a point where
greater emphasis could and should be placed on work
directly related to specific restoration tasks.
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On 20 December 1991, the Commission, in consul-
tation with its Committee of Scientific Advisors,
provided its conclusions and recommendations to the
National Marine Fisheries Service and the Recovery
Team. Regarding interactions with commercial fisher-
ies, the Commission recommended that: (1) a pilot
program to track monk seals using satellite-linked tags
be designed and organized in time for use in the 1992
field season to assess at-sea foraging and habitat use
patterns; (2) fishery observer programs be reviewed to
ensure that they provide useful and reliable data on
interactions between monk seals and fishing opera-
tions, including those for vessels operating between 50
and 100 nautical miles of the Northwestern Hawaiian
Islands; (3) information on monk seal prey species,
particularly those taken by commercial fisheries, be
compiled and used to design studies to monitor prey
abundance; (4) a pending proposal be adopted to limit
new entrants to the Northwestern Hawaiian Island
lobster fishery and develop annual harvest quotas; and
(5) the Service evaluate whether its definition of
overfishing for lobsters, which allows lobster stocks
off the Northwestern Hawaiian Islands to decline to a
level 80 percent below historic levels, provides
adequate protection for monk seals, given predator-
prey relationships between the two species.

With respect to the male mobbing problem, the
Commission recommended that the Service provide
the Recovery Team and the Commission with key
background information on the mobbing issue so that
the best possible advice on how to proceed in the
coming field season could be developed during and
after the January 1992 Recovery Team meeting,
Among other points, the background materials should
cover information on the nature and frequency of
mobbing events, alternative and recommended courses
of action, possible beneficial and detrimental effects of
each alternative, and the results of studies to date to
identify animals that would and would not be treated.
Also, if the Service’s preferred approach continues to
be experimental use of the testosterone suppressant
drug, the Commission recommended that the back-
ground material include an experimental design with
decision criteria for evaluating study results,

In other areas, the Commission also recommended
that: (1) population monitoring studies be continued
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during the coming field season, but that use of alter-
native sampling and census techniques (e.g., alternate
year or triennial censuses of indicator groups, remote
sensing, and aerial photogrammetry) be pursued to
allow shifting more funds and staff time to tasks
directly contributing to recovery; (2) membership of
the Recovery Team be expanded to include additional
behavioral expertise, a physical oceanographer, and a
representative of the Fish and Wildlife Service;
(3) officials involved in inspecting facilities maintain-
ing captive monk seals be augmented to include
marine mammal experts; and (4) support be provided
to continue regular meetings of an interagency work-
ing group formed as a result of the Commission’s pro-
gram review to coordinate efforts to clean up Tern
Island and repair its seawall. With respect to the
interagency working group, the Corps of Engineers
convened the group soon after the November 1991
program review to discuss the range of issues affect-
ing restoration of the seawall on Tern Island.

With regard to closing the Coast Guard’s LORAN
station on Kure Atoll in 1992, the Commission recom-
mended in its letter that the Service complete consul-
tations with the Coast Guard on the effects of activi-
ties associated with closing the station. Among the
needs and activities of concern are the complete
removal of the solid waste dump on the island,
demolition of some of the buildings, dismantling of
equipment, and removal of all hazardous materials
associated with generators and other equipment at the
station. To ensure that such work is carried out with
minimal effect on the atoll’s seal population, the
Commission recommended that the Service place an
observer on the island to monitor and, as necessary,
provide advice on measures to protect seals during the
principal work period to dismantle and remove
equipment.

At the end of 1991, the Commission looked
forward to providing continued advice and assistance
to the many agencies whose cooperation is so impor-
tant to the success of the Hawaitan monk seal recov-
ery program. It also looked forward to the results of
the January 1992 Hawaiian Monk Seal Recovery
Team meeting and the Service’s reply to its 20 De-
cember 1991 recommendations.
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Steller Sea Lion
(Ewmetopias jubatus)

Steller or northern sea lions inhabit coastal areas
along the rim of the North Pacific Ocean from the
Channel Islands in southern California through the
Gulf of Alaska and Aleutian Islands to northern
Hokkaido, Japan., In the United States, Steller sea
lions are most abundant in the Aleutian Islands and
Gulf of Alaska.

Available information indicates that Steller sea
lions numbers are declining substantially throughout
most of their range. Recent censuses of major rook-
eries and haulouts in the western Gulf of Alaska and
eastern Aleutian Islands in the United States and in the
Kuril Islands in Russia indicate declines in some areas
of up to 90 percent over the past 30 years. The
declines have occurred principally since the mid-
1980s. Between 1985 and 1989, for example, the
number of sea lions counted in the eastern Aleutian
Islands declined by more than 70 percent. A sum-
mary of Steller sea lion counts in the United States,
Canada, and the former Soviet Union is given in
Table 3.

The cause or causes of the declines are uncertain.
Natural factors, such as predation by sharks and killer
whales, parasites, disease, and natural changes in
environmental conditions, may have influenced the
population. Likewise, there have been effects result-
ing from human-caused factors, such as subsistence
harvesting by Alaska Natives, mortality incidental to
commercial fishing activities, commercial over-exploi-
tation of important prey species, the release of toxic
pollutants, entanglement in marine debris (largely lost
or discarded fishing gear), disturbance by boats and
aircraft, and the deliberate shooting of sea lions as
well as discharge of firearms at or near rookeries and
haulout sites. In addition, commercial hunting, which
ceased in the United States when the Marine Mammal
Protection Act was passed in 1972, may have been
responsible for at least part of the earlier observed
decline.
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Table 3. Summary of High Counts of Steller Sea Lions at Rookeries and Haulouts in the United States, Canada, and the Former
Soviet Union

Percent
Change Since
Survey Area 1956-1962 1975-1980 1982-1986 1989 1990 1991  Earliest Count
Former Soviet Union
Karil Islands 14,076 — 8-12,000 3,615 — — -75
Kamchatka Peninsula 15,000 10-15,000 8-12,000 3,082 —_ —_ ~80
Commander Islands 12,592 4,578 3,500 890 — — -93
Okhotsk Sea 5,000 1,200 1,500 200 — — -82
Robben Island 200 — — 200 —_— — 0
Alaska
Western Aleutians 17,910 27,228 - 0,516 — 4,922 73
Central Aleutjans 31,040 41,677 25,759 7,759 8,711 8,966 -7
Eastern Aleutians 52,530 23,922 10,802 3,145 4,875 5,291 ~90
Bering Sea 7,000 4,950 1,000 667 — — ]
Central and Western
Gulf of Alaska 59,470 45,594 31,056 14,094 14,274 13,056 -78
Eastern Gulf of
Alaska — 7,053 — 7,241 5,444 4,596 ~35
Southeast Alaska 7,000 6,376 6,898 8,471 7,629 7,715 +10
British Columbia
(three rookeries) 11,500 . 3,500 4,000 4,000 — — ~-65
(pre-1965)
Continental U.S.
California, Oregon, )
and Washington 8,000 5,410 4,500 4,000 —_ — =50
Fatallon Islands 110 75 49 97 — -12
Afio Nuevo 1,334 1,497 1,169 — 458 - -65
Oregon — 1,214 2,019 1,854 2,569 - +53
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The most likely causes of the recent declines are
incidental take by trawl fisheries (more than 20,000
animals between 1966 and 1988), commercial exploi-
tation of important prey species, particularly walleye
pollock (Theragra chalcogramma), and shooting by
fishermen to defend their gear or catch. Sea lions in
the central Gulf of Alaska seem to be growing more
slowly and reaching sexual maturity later in life,
suggesting that decreased food availability may be at
least one of the causes of the declines. At present,
ong cannot say whether the apparent nutritional
problem is due to natural or human-related causes or
a combination of the two. Ecologically sound man-
agement dictates that, unless it is determined that the
declines are due to natural factors, efforts should be
focused on eliminating or minimizing human-caused
mortality, injury, and habitat degradation.

Protective Actions

In May 1988, the National Marine Fisheries
Service published an advance notice of proposed
rulemaking to designate the Steller sea lion as depleted
under the Marine Mammal Protection Act. By letter
of 8 July 1988, the Commission recommended that
the Service proceed immediately with the proposed
designation and that a conservation plan, similar to a
recovery plan for endangered and threatened species,
be developed to guide management and research
efforts. The 1988 amendments to the Marine Mam-
mal Protection Act subsequently directed the Service
to prepare a Steller sea lion conservation plan by 31
December 1990. By letter of 6 December 1988, the
Commission advised the Service that much of the
information and analyses needed to prepare the plan
were available in the Steller sea lion chapter of the
Commission’s 1988 Alaska species reports (see
Appendix B, Lentfer 1988), and that the Service
therefore should be able to complete the conservation
plan well before the 31 December 1990 date set by
Congress.

The Service, in 1989, failed to prepare a conserva-
tion plan or publish a proposed rule to designate the
Steller sea lion as depleted. On 21 November 1989,
the Environmental Defense Fund petitioned the
Service for an emergency listing of the Steller sea lion
as endangered under the Endangered Species Act. By
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letter of 20 December 1989, the Commission recom-
mended that the Service act immediately on the
petition and that it complete and distribute a draft
Steller sea lion conservation plan by March 1990,
The Commission wrote the Service again on 31
January 1990 to stress the importance of acting
promptly on the Environmental Defense Fund’s
petition and completing a recovery plan or conserva-
tion plan for Steller sea lions. At that time, the
Commission also recommended that the Service take
steps to prepare proposed rules listing the Steller sea
lion under the Endangered Species Act, and establish
a Steller Sea Lion Recovery Team to expedite the
preparation of a recovery or conservation plan.

On 5 April 1990, the National Marine Fisheries
Service published a Federal Register notice: (1)
listing the Steller sea lion as threatened under the
Endangered Species Act on an emergency basis;
(2) announcing the establishment of the Steller Sea
Lion Recovery Team; (3) repealing existing regula-
tions that allowed fishermen to shoot at or near sea
lions to prevent sea lion interactions with their fishing
gear; (4) reducing by half (from 1,350 to 675) the
number of Steller sea lions allowed to be taken
incidental to commercial fishing operations in the
region west of 141° west longitude (although the total
allowable take remained at 1,350, as an additional 675
were allowed to be taken east of 141° west longitude);
and (5) establishing no-entry buffer zones around the
principal Steller sea lion rookeries in parts of Alaska.
The emergency rules were effective through 3 De-
cember 1990,

By letter of 18 May 1990, the Commission advised
the Service that: (1) the conservation measures con-
tained in the 5 April 1990 emergency rule could be
insufficient to reverse the observed population decline;
(2) the Commission continued to believe that the
species should be listed as endangered rather than
threatened; (3) with the exception of prohibiting the
discharge of firearms at or near Steller sea lions, all
measures contained in the emergency rule were
limited to Steller sea lions in Alaska and the Service
should consider adopting additional measures, includ-
ing designating critical habitat for Steller sea lions in
Washington, Oregon, and California as well as
Alaska; and (4) a critical habitat designation for
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Steller sea lions should include all major rookery
areas and sufficient forage habitat around those areas
to allow successful breeding and pup rearing.

On 20 July 1990, the National Marine Fisheries
Service published a proposed rule to designate the
Steller sea lion as threatened under the Endangered
Species Act and to enact protective measures to
replace those in the emergency rule. The final rule
was published on 26 November 1990 and, in the 4
December 1990 Federal Register, the Fish and Wild-
life Service announced the addition of the Steller sea
lion to the List of Endangered and Threatened Wild-
life. In the 26 November 1990 rule, the National
Marine Fisheries Service stated a number of reasons
why the Steller sea lion was being listed as threatened
rather than endangered. The Service noted that:
(1) there is no basis for considering animals in differ-
ent geographic regions as separate populations (there-
fore the status of the species as a whole must be
considered); (2) there are areas in the species’ range
where abundance has been stable; and (3) preliminary
results of counts done in 1990 appeared similar to
those done in 1989, suggesting that the decline may
have slowed or stopped.

Also during 1990, the Stefler Sea Lion Recovery
Team met four times. The principal activity of the
recovery team was to prepare a recovery plan, which
it completed in draft form and provided to the Na-
tional Marine Fisheries Service.

Late in March 1991, the Service sent the Com-
mission a copy of the Technical Draft Steller Sea Lion
Recovery Plan prepared by the Recovery Team. The
plan recommended "immediate actions... to reduce
huiman-caused mortality to the lowest level practica-
ble, protection of important habitats through buffer
zones and other means, and enhancement of popula-
tion productivity by ensuring that there is an ample
food supply available.”" To implement these objec-
tives, the draft plan presented several recommended
research and conservation actions, including: (1) iden-
tifying habitat requirements and protecting areas of
special biological significance; (2) identifying manage-
ment stocks; (3) monitoring the status and trends of
the species; (4) monitoring the health, condition, and
vital parameters of the species; (5) assessing and
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minimizing the causes of mortality; (6) investigating
feeding ecology and factors affecting energetic status;
and (7) implementing the recovery plan and coordi-
nating recovery activities. :

On 11 April 1991, the Recovery Team also recom-
mended that the National Marine Fisheries Service
designate critical habitat for Steller sea lions at major
rookeries and haulout sites throughout Alaska, Wash-
ington, Oregon, and California. The Recovery Team
also identified sites in British Columbia and the Kuril
Islands for inclusion in the critical habitat designation
and recommended that the National Marine Fisheries
Service, through the State Department, work with the
Governments of Canada and the Soviet Union to
protect Steller sea lion habitat.

On 13 May 1991, the Commission provided com-
ments to the National Marine Fisheries Service on the
draft plan. The Commission recommended that the
Service complete and adopt the plan as quickly as
possible and that the Service initiate efforts immedi-
ately to implement the plan. The Commission further
recommended that the Service take steps to: (1) ap-
point or hire a full-time Steller sea lion coordinator;
(2) reconvene the Recovery Team to solicit advice on
actions that the Service should undertake in the
coming year as matters of highest priority, given
available funding and personnel resources; and (3)
develop an implementation plan and strategy to 