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INTRODUCTION: EXPLORING CONFLICTS
BETWEEN MARINE MAMMALS AND FISHERIES

What priority should be given to the protection of marine mammals
versus to the commercial and recreational utilization of fisheries?
Answers to this question are increasingly becoming contentious in
countries around the world, and are particularly evident in the
United States. Marine mammals/fisheries interactions along America's
coasts have become the object of conflict and public concern. Marine
mammals, after all, are the symbols, In many respects, of man's
attachment to and fascination with the sea. These are the animals
which can be likened to man by their attributes and behavior {such as
the {ntelligence and communicative gkills of porpoises, or the nur-
turing behavior of sea otter females toward their young). These are
alsc the mammals whose capabilities and behavior can be viewed as
transcending man. The mammoth whales who traverse huge distances
linking different regions of our water planet are perhaps the best
example of man's fascination with marine mammals as they represent
the embodiment of mystery and adventure, of strength and grace.

Figsheries, on the other hand, represent other values which are
also considered important by man. Utilization of fisheries, for some,
means making food resources available to a protein-needy world. To
others, it means recreational enjoyment and interaction with the
natural environment--experiences which assume increasing importance
in technologically advanced socleties such as the United States. To
many, fishing-—whether comaercial, subsistence, or recreational——
represents a way of life; a special way of life which Involves unique
aspects of freedom and independence, of adventure, and in some ways,
of man's ability to prevail over nature, but with due care and
respect.

when do marine mammals and fisherles interactions become
conflictual? Throughout time, of course, marine mammals and fishery
stocks have interacted naturally in the marine environment as predator
and prey, with marine mammals at the top of the food chain. While the
relationship between marine mammals and fisheries obviously involves
conflict (i.e., one consumes the other), wmarine mammal/fisheries
{nteractions only become conflictual or problematic when man develops
a stake over either resource.

Most instances of marine mammal/fisherles conflicts can be grouped
into two major categories. The first concerns situations in which
marine mammals and fishery resources of value to man occupy the same
marine environment. In these cases, man and marine mammal compete
with each other for the same fishery stocks. A prominent example of
this type of competition 1s the conflict between sea lions and harbor
seals and salmon fishing along the Pacific coast—-whereby the mammals
typlcally steal or partially consume the fish in the nets, often
leaving wunmarketable carcasses for the frustrated fishermen.



The second major category concerns marine mammal/fishery interac-
tions which affect or interfere with fisghing operations, sometimes
referred to as incidental take. Prominent examples include the
tuna/porpoise case, whereby porpoises which are used to locate schools
of tuna drown in the purse selners' nets, and cases where sea lions
and seals become entangled in gill nets during fishing operations.

In addition to these two categories, other cases of conflicts over
marine mammals exists. These situations, however, do not entail direct
interactions between marine mammals and fisheries. Marine mammals
themselves can become the object of controversy; conflict here
revolves around the question of whether the marine mammals should be
viewed as usable resources. The most widely publicized cases in this
category are perhaps the killing of dophins by the Japanese as a
method of preserving fishery resources for human harvest, and the
conflict over whether the endangered bowhead whale should continue to
be used for traditional subsistence purposes by Alaskan Eskimos.

The case of the southern sea otter in Californta represents a
prime example of all of these different types of conflicts. As a
resource, the sea otter has alternatively been hunted ruthlessly and
then protected completely. Throughout much of the twentieth century,
the sea otter has competed with man for valuable shellfish resources,
and has generally prevailed in this competition. More recently, the
sea otter has come into conflict with the development of other
valuable marine resources, such as oil and gas. Some groups maintain,
also, that fishing operations (primarily gill netting in northern
California) may pose a problem to the safety of sea otters. Most of
all perhaps, the sea otter/shellfish fisheries controversy in
California has Involved a clash of values and has engendered intense
conflict among groups holding fundamentally different philosophical
views on who should get what, and on who has what rights.

Incorporating all of these different elements, the sea
otter/shellfish fisheries controversy in California can be fruitfully
used as a case study to better understand the nature of marine
mammals/fisheries interactions in general. This volume thus brings
together a collection of original interdisciplinary papers and comr
ments presented at the conference on MANAGEMENT OF SEA OTTERS AND
SHELLFISH FISHERIES 1IN CALIFORNIA: POLICY ISSUES AND MANAGEMENT
ALTERNATIVES, held at Arroyo Crande, California, on January 9-11,
1981. While focused specifically on the sea otter case, these inter-
disciplinary social science perspectives explore the complex web of
philosophical, historical, economic, social, political, and admin-
istrative issues which generally underlie conflicts between marine
wmammals and fisheries.



Sea Otters, Shellfish Fisheries, and Man: Epic and Drama

If one were to approach the sea otter case in California from a
literary tradition, one could properly view it as a story of epic and
drama. The sea otter has had a dramatic, fascinating, and, in fact,
epic history--a history of abundance all along the Pacific Coast,
hunting by men from all over the world, near extinction, and then dra-
matic recovery. The otter story has also been and continues to be a
story of conflict-—conflict over the shellfish 1t consumes {(the aba-
lone, Pismo clams, sea urchins, and other shellfish, that are also
sought after by man); conflict over the oil development which
threatens its survival; as well as conflict between different agencies
of government which differ on its management.

To understand the fascinating, dramatic, and conflictual story of
the interaction among man, sea otters, and shellfish fisheries over
time, several facts about the biology and behavior of the sea otter
must first be explained: the quality of its fur, the nature of . 1its
metabolism, its role as a “keystone” species, and 1ts "cuddly
quotient.” :

The sea otter possesses one of the most beautiful furs in the
world; as one nineteenth century captain put it, "Next to a beautiful
woman and a lovely infant, a sea otter's skin is the finest natural
object in the world.” The metabolism of the sea otter is also highly
distinctive. Unlike most marine mammals, the sea otter lacks a pro-
tective layer of blubber which could protect it against chill waters.
The lack of such an insulating mechanism means two things. First, to
malntain itself, the otter must consume enormous quantities of food:
on the average, the equivalent of nearly a quarter of 1its body welght
a day. Second, lacking the blubber, otters must depend on their thick
air-filled fur for insulation. Should the otter's fur become con-
taminated with oil (in the event of oil spills), the fur would lose
its Insulating qualities, resulting in overexposure and death. '

The sea otter 1is also thought to be a "keystone speciles,” one
which significantly structures the nearshore marine environment. This
means that when otters are present, different kinds of wmarine 1life
prevail than when otters are not present. Presence of sea otters has
been assoclated with significant reductions in shellfish resources
(most notably abalone, clams, and sea urchins, which represent the
favorite food items for otters), regrowth of kelp forests, and an
attendant increase in finfish resources which are attracted by the
luxuriant kelp habitat.

Finally, the grace, beauty, and human-like behavior of the otters
exert great appeal for many, not only in terms of what Michael Orbach
calls the "cuddly quotient” in this volume (the very common ~Oh,
aren't they cute!” public reaction), but also because of the otters'
unique characteristics. The sea otter 1s a tool-using animal; as it



lies on its back nesting on the kelp, it utilizes rocks to break open
clams or other shellfish. Sea otter females are also very devoted to
their young, In a manner, as Victor Scheffer observes, unequalled
among nonprimate animals.

Prior to the eighteenth century, sea otters Inhabited the Pacific
Qcean all the way from Baja California in Mexico, up the whole Pacific
Coast through the Aleutian, Commander, and Kurlle Islands, to Japan.
Because of the value that became attached to its fur, the sea otter,
according to a number of observers, was partially responsible for the
commercial opening of the Pacific Cecast. In the eighteenth century,
once Iits luxuricus pelt was discovered, the sea otter became the
prized fur of the Imperial Chinese and was thus hunted ruthlessly for
over one hundred and seventy vears by hunters from all over the world.
The Russians, Spanish, British, and Americans all took part in the
fur trade of the eighteenth and nineteenth centuries. By the
beginning of the twentieth century, this prized species had been
almost decimated. In 1900, in Californfa, sea otters were thought to
be extinet.

In 1911, however, a small remnant population was discovered along
the Big Sur Coast in northern California. The animal became protected
and soon began to expand both in terms of numbers and range. The
California otters now number around 1,800 and range from Santa Cruz in
the north to Pismo Beach in the south.*

The dramatic recovery of the otter in the twentieth century, while
applanded by some, soon became embroiled in conflict with others. As
the range of the otter expanded between 1910 and 1980, so did the
population of California and the pressures of this population on
coastal resources. California's population grew from about two
million people in 1910 to twenty—-four million in 1980. In many areas
of the coast, while the otters were absent, shellfish resources grew
and became exploited by many Californians for commerclal and
recreational purposes. In the 1950s, as the range of the sea otter
expanded south beyond the pristine coastal areas mnear Big Sur,
conflicts with shellfish fisheries became apparent.

A review of the history of this conflict over the last thirty
years suggests that this has been a very bitter, and occasionally
explosive conflict--one in which the major parties to the controversy
(sea otter protectionists, and commercial and recreational fishing
interests) have typically held antagonistic and largely irreconcilable
positions. Differences among these groups have been rooted not only

*A map depicting the sea otter range in California may be found on
p. 200 of this volume. Sea otters are much more numerous in Alaska
where there 1s an estimated population of 120,000 to 125,000 animals.



in economic and social factors, but in deeply held philesophical
orientations as well. Sea otter protection groups have tended to view
those who fished as greedy rapists of the marine environment,
interested only in thelr short-term economic gain. Divers, on the
other hand, have often viewed sea otter protectionists as members of
an elitist class who care more about the rights and fate of animals
than about the rights and fate of humans.

These partles have pursued their differences in the political
arena——albeit at different levels and with differential rates of suc—
cess. Protection groups——well connected to national and international
constituencies——proved highly effective in providing federal level
protection for the sea otter, both through the Marine Mammal
Protection Act of 1972 and the Endangered Species Act of 1973.
Commercial and recreational groups, on the other hand, less organized
and less politically cohesive, engaged in much more ad hoe and spora-
dic political action directed mainly at local and state levels of
government. Conflict among these groups continued until the early
1980s, their positions experiencing little change over time.

Addressing Marine Resource Conflicts

The management framework that governs the use and protection of
marine resources, however, is 111 eguipped to reconcile conflicts such
as this one. Different marine resources are managed separately by a
complex and fragmented array of agencles at all levels of government——
including local, state, federal, and, on occassion, international-~
each pusuing different legislative mandates and each responsive to
different political constituencies. 1In the case at hand, sea otters
were under the management authority of the California Department of
Fish and Game until 1972 when this authority was transferred to a
federal agency, the U.S. Fish and Wildlife Service, under the provi-
sions of the Marine Mammal Protection Act. Since 1977, the sea otter
has been protected further by federal law through the Endangered
Species Act. Management of shellfish fisheries, on the other hand,
has continued under the jurisdiction of the California Department of
Fish and Game. Offshore oil exploration, development and productlon
operations, in turn, are managed by a yet different set of state and
federal agencies——most prouinently the Bureau of Land Management, the
Minerals Management Service, and the California State Lands Commission
(depending on thelr distance offshore).

While conflicts involving a single marine use can generally be
accommodated (more or less successfully) within the existing manage—
ment framework, conflicts which 1involve interactions among several
marine uses (such as the present case) can often fall "between the
cracks”; i.e., no government agency or group has authority or respon~
sibility for addressing and mediating the conflict. A common result
is delay or inaction, and more often than not, Tesource conflicts



among different user groups become supplemented by conflicts between
different agencies as well as conflicts between different levels of
gavernment. California's effort to regain control over sea otter
management after the enactment of the Marine Mammal Protection Act
represents a prime example of such intergovernmental conflict or ten—
sion. Relevant examples of inter—agency or Interdepartmental tension
may be found in current differences of opinion between the U.S. Fish
and Wildlife Service and the Bureau of Land Management over the poten-
tial Impacts of Increasing offshore ol expleration and exploitation
in areas of the California coast which are occupied by sea otters.

All of these different types of conflicts over marine resources
(among Interest groups, Intergovernmental, and inter-agency) are typi-
cally focused around regional issues and are manifested at a regional

level. The sea otter controvergsy in California, for example,
currently concerns primarily the central and southern California
areas. Such conflicts, however, can sgeldom be fully addressed and

ultimately resolved by regional actors alone. Instead, thelr eventual
resolution must involve the full array of multiple private and public
actors located at other levels (state, federal, and occasionally,
international). Unfortunately, under the current segmented and sec-—
torally oriented management regime, there are no readily avallable
mechanigmg for catalyzing the attention of this wide array of actors.
Effective mechanisms that promote public/private Interface, and
intergovernmental and inter-agency cooperation have yet to be fully
developed.

In the absence of effective conflict management mechanisms, the
University, in our view, can play a usgseful role in addressing marine
conflicts such as the sea otter/shellfish fisheries controversy. The
University can perform an important public service function in this
arena In at least three respects. First, the University can apply its
collective knowledge resources to better understand the complex nature
of marine issues. As we discussed above, marine counflicts such as the
gcea otter/shellfish fisherles case 4involve biological, historical,
philosophical, economic, social, political, and adwinistrative dimen-—
sions which must be properly understood in order for effective policy
solutions to emerge. As a repository of multidisciplinary talent, the
collective knowledge resources of the University can be catalyzed to
better understand what 1s at stake in these 1ssues—~from a sclentific,
as well as from a human impact and policy perspectives.

Second, the University can facilitate conflict resolution by pro-
viding a neutral meeting ground for groups holding divergent points of
view on specific marine issues, and by fostering interchange of infor-
mation and opinion among government agencles, academia, special
interests and the general public. While no doubt individuals asso-
ciated with a University may hold speclfie wvalue positions, as an
fnstitution, the University is generally considered to be neutral omn
public policy debates, having no specific stake in the outcome of



conflictual issues. Given this neutral stance, the University is in a
key position to catalyze attenticm on conflictual marine problems and
to promote balanced discussion formats which involve the full array of
private and public interests. The University, moreover, is in a posi-
tion to identify and include 1In discussions the interests of groups
who are potentially, rather than actually, affected by specific
decisions——such as the rights aund interests of future generatioms.

Third, the University can play an Iimportant role in this area by
educating and involving the general public. Marine conflicts, after
all, involve debates over common property resources, which should pro-
perly concern all citizens. The general public, however, has not
generally been well informed about nor involved in these disputes.
Increasing public understanding and awareness of marine policies is,
in our view, a proper University function which may, in the long run,
contribute significantly to wise conservation and equitable management
of America's common property marine resources.

The Reglonal Forum on the Sea Otter/Shellfish Fisheries Conflict

Our Regional Forum on MANAGEMENT OF SEA OTTERS AND SHELLFISH
FISHERIES IN CALIFORNIA: POLICY ISSUES AND MANAGEMENT ALTERNATIVES had
three major purposes: (1} to discuss the 1issues {nvolved in this
controversy from a multidisciplinary perspective, with an emphasis on
social science and humanities contributions (in contrast to previous
discussions which had largely been centered solely om biological
perspectives); (2) to bring together public and private groups found
at local, state, federal, and international levels and to provide a
neutral meeting ground for the expression of their divergent views;
and (3) to inform and educate the general public.

The two—day meeting, held on January 9-11, 1981 in Arroyo Grande,
California, brought together approximately 530 speakers and 230 con-
ference participants--representing a wide wvariety of disciplinary,
agency, and interest group perspectives.

During the first day of the forum, four panel sessions were held
focusing on different aspects of the interaction among sea otters,
shellfish fisheries and humans over time: BACKGROUND AND HISTORY,
PHILOSOPHICAL AND SOCIAL ISSUES, ECONOMIC COSTS AND BENEFITS, AND
LEGAL AND ADMINISTRATIVE ISSUES. The papers in this volume represent
the full texts of the presentations made at thege panels. In addition
to these paper presentations, each panel was composed of & to 10 pan-
elists representing divergent agency and interest group perspectives
from all sides of the political spectrum. Comments made by the pane-
1ists have been transcribed and are included in the volume following
the papers 1in each panel. (Biographical information on conference
partieipante is avatilable in Appendix II.)



Presentations made at the first panel, BACKGROUND AND HISTORY,
briefly reviewed the status of biological research on sea otters and
shellfish fisheries, and analyzed the historical {interactions among
humans, sea otters, shellfish fisheries and other aspectg of the
ecosysten.

Scientific understanding of the biology, behavior, and ecology of a
8pecles repregents a first prerequisite to formulating a2 sound manage—
ment regime. While the forum was primarily concerned with exploring
the sea otter/shellfish fisheries controversy from the perspectives of
the social gciences, two brief presentations on the state of biclogi-
cally orlented research on sea otters and shellfish fisherles were
made at the outset of the conference by Charles Woodhouse, Jr., a
marine mammalogist, and by Robert Hardy, Fred Wendell, and John
DeMartini (all biologists). (For readere interested in the biological
aspecte, the full texte of these presentations are available in
AFPENDIX I: BIOLOGICAL BACKGROUND.)

Reviewing the state of the art of biological research on the sea
otter, Woodhouse finds that while adequate data are available on the
behavior, systematics, zoogeography, diet and habitat requirements of
sea otters, Information on ecological processes at the population and
community level 1s scant. For example, we know little about how and
why the size of the population is growing or declining, its internal
dynamics (how different parts of the population relate to one
another), and the dynamics of range occupation (how and why does the
range contract or expand). These gaps in scientific knowledge have
important management implications. Insufficient scientific data on
these questions makes definition of Optimum Sustainable Population (as
required by the Marine Mammal Protection Act) very difficult.
Moreover, it complicates prediction of the potential success of man-
agement efforts such as translocation {establishing other colonies of
otters) or zonal management (containment of sea otters within a ape-
cified zone).

Robert Hardy, Fred Wendell, and John DeMartini discuss the status
of and management practices concerning shellfish fisheries actually or
potentially affected by sea otters: the red abalone, Pismo clam, sea
urchin, Dungeness crab, rock crab, and lobster fisheries. Thelr paper
reviews scientific evidence on the effects of sea otter predation on
shellfish stocks. The authors conclude with a plea for formulating a
management regime for sea otters which allows for the continued utili-
zation of shellfish fisheries by both commercial and recreational har-
vesters.

In contrast to the modern Western belief that man has dominion
over nature, American Indians are often thought of as prudent conser-
vationists who lived In harmonious balance with their natural environ-
ment. This presumed harmony 1s touted by conservationists as an
example of how modern man, too, could co-exist in a “balanced



community” with shellfish fisheries and sea otters. Phillip Walker, a
physical anthropologist, reviews the archaeologlical evidence found in
Indian middens on the relationship among Indians, sea otters, and
shellfish. His findings raise questions about the presumed
“harmonious balance,” and suggest that the available archaeological
evidence indicates that as their populations grew, Indiams, too,
iantensified their exploitation of marine animals. Questions of con-
tinued survival, not environmental concerns, are the motivating fac-
tors which have guided man's actions throughout time, Walker
concludes.

Tracing the relatfonship among humans, sea otters, and shellfish
through to the twentieth century, John Talbott, a historian, describes
the causes and consequences of the fur trade of the eighteenth cen-
tury. Talbott recounts how the attractiveness of the sea otter became
widely known through the jourmals of the explorer Captain James Cook
in his Pacifie wvoyages, and how sea otter pelts became a major
exchange vehicle for obtaining tea aad textiles from the Chinese. The
lucrative fur trade with Canton was conducted primarily by Russian and
American ships which hunted for sea otters on the Pacific Coast, at
first using expert Aleut Indian hunters, and later om, with firearnms.

Establishing a precise historical record and estimating the number
of sea otters that existed prior to the fur trade as well as the
number that were actually taken during the fur trade {information
which is relevant to current efforts to determine Optimum Sustainable
Population), however, 1s extremely difficult, Talbott explains.
Particularly because Yankee hunting of sea otters was illegal under
the Spanish and Mexican rule of the West Coast, the few hunting
records that exist are very fragmentary and make it very difficult to
establish overall mortality rates. One figure that provides some
indicatlon of the extent of the hunt is the number of pelts taken in
1811, 9,356 skins, which represents the highest annual number
recorded. By 1840, the overexploitation of sea otters brought the fur
trade to a halt, and the sea otter came dangerously close to becoming
extinet.

Tn the twentieth century, the sea otter in California became pro-
tected by international, federal, and state actlons,* and slowly began
making a comeback. In her comments in Panel 1, Margaret Owings,
Presi{dent of the Friends of the Sea Otter, traces the development of
this organization, founded in 1968, to protect the historical rights
of these native species to live along the shore, to extend thelr
range, and to forage upon the natural foods that were there long

* A discussion of these laws 1s available in the paper by
Cicin-Sain paper, Part 4, p 195.



before they were shared with man. The sea otter is an aesthetic
resource, Owings contends, "It 18 nothing that {is eaten 1in
restaurants, worn on backs, or shipped to Japan in boxes, but it has
a drawing power unequalled in California, and it will last as long as
man will let it last and must let it last."”

It doesn't matter that the “sea otters were there first," however,
fishing groups contend. Contemporary Californians have become
accustomed to utilizing and enjoying the shellfish resources that grew
abundant during the absence of the sea otter. And, the continued
expansion of the sea otter, Thorn Smith, an ex-commercial diver peoints
out, precludes this enjoyment. Sea otters, Smith maintains, act as
“Shiva, the destroyer, annihilating underwater stocks of shellfish."

This clash of values--Does it matter “Who was there first?" “Who
should prevail?"” "What values are at stake, and how do we decide
which values should prevail?"--was the subject of considerable debate
in Panels 2 and 3, SOCIAL AND PHILOSOPHICAL ISSUES, AND ECONOMIC COSTS
AND BENEFITS. 1In Panel 2, Ernest Partridge, a philosopher, raises a
number of the moral issues which underlie the controversy. Partridge
suggests the need to shift our attitudes from a less anthropocentric
view to a more holistic perspective. Calling for a moral point of
view based on an ecological perspective, Partridge urges us to follow
Aldo Leopold's land ethic, by which nature is regarded "not as a com-
modity, but as a community” of which man is a part. Describing what
he terms the "woral paradox,"” Partridge suggests that human beings, in
order to be healthy and fufilled, need to care for things beyond their
immediate concerns. This need for self-transcendent concern and the
moral paradox are discussed in the context of an ecological point of
view, and Partridge asserts that a self-transcending concern for the
welfare of wild specles and theilr habitats enriches the quality of
noral life.

Partridge concludes with a plea for protecting nature, not only
for the sake of nature, but for man's wellbeing as well. “One must
wonder,” he concludes, "if ¢this generation can at one time be
exploiters and destroyers of the natural community and at the same
time [be] good neighbors in the social community... A world unsafe
for sea otters is a world legs safe for human beings and for human
moral ideals.”

Using a comparative framework, Michael K. Orbach (a cultural
anthropologist) locates the interaction of sea otters and humans
within the broader context of man/mammal relationships. Orbach
discusses how and why humans relate to different kinds of mammals, how
thege relationships vary according to culture, and what management
implications flow from these cultural relationships.
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In contemporary American soclety, Orbach suggests, humans view
wild mammals (such as tigers, lions and bears) with awe, fright,
admiration, and sometimes with disdain. Domestic mammals (such as
dog, cats, cows, horses), on the other hand, are anthropomorphized--
given human attributes——as nurturers {(cows), or as companions (dogs,
cats). Man's relatlonship with these mammals tends to be instrumental
or utilitarian. Marine mammals (such as whales, porpoises, sea
otters), im turn, inspire a mystical presence engendered partially by
the power and mystery of the ocean itself, partly by their social
behavior and communication patterns, and partly because these animals,
in many respects, closely resemble man.

Management practices (in the form of laws and policles) reflect,
Orbach maintains, these cultural relationships between man and mam-
mals. Hunting and other wildlife-related laws and policies reflect
the cultural importance of hunting to American society, while at the
same time attempting to foster rational couservation and management of
wild mammals. Domestic mammals are the least protected by law and
policy, but thelr oumbers are generally sufficiently large, and the
cultural relationship is sufficiently utilitarian for the domestic
mammal-man relationship (with some help from humane animal legisla-
tion and practice) to be largely self-regulating. The essentially
protective laws which govern marine mammals reflect our cultural pre-
ferences toward these mammals; this cultural relationship is clearly
special among all of those between man and other mammalg. At the same
time, however, special allowances for the hunting of these marine mam-
mals {in economic hardship cases and for subsistence purposes)
alse reflect our cultural biases as hunters, gatherers, and economic
beings, as well as conservationists and preservationists.

In the discussion in Panel 3, ECONOMIC COSTS AND BENEFITS, Maynard
Silva (a political scientist) describes how and why a wide range of
societal interests are actually (or potentially) affected by current
management of the sea otter. Silva points out that although 1t is
extremely difficult to arrive at a precise calculus of who loses and
who benefits, and to place a dollar value on these costs and benefits,
it is important to at least hypothesize about what potential costs and
benefits may ensue from management measures. Directly related to the
survival of sea otters, Silva maintains, are several intrinsic values
--the moral value of conservation, the value of retaining environmen-
tal complexity, the enhancement of the aesthetic aspects of the
California coastline, and the psychological aspect of knowing that
prized animals such as the sea otters “are there.” Affected nega-
tively by the protection of the sea otter are commercial shellfish
fisheries; most prominently, fisherles for abalone and sea urchins.
Other shellfish fisheries, lobster, various crabs, rock scalleps, and
squid, may be affected negatively in the future as the sea otter reoc-
cupies its former range. On the other hand, it is conceivable that as
the sea otter expands, 1if regrowth of kelp occurs, that commercial
finfish fisherles will expand. The welfare of industries associated
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with commercial fisheries (e.g., processors, chandlers, boat builders)
will, of course, be similarly affected as particular fisheries expand
or contract. In terms of recreational fisheries, some losses can be
anticipated for recreational shellifish fishermen and for those who
provide them with services. Conversely, recreational finfish fisher-
men and thelr suppliers may experience gains from revitalized kelp
beds.

Sea otter expansion may also be a boon to tourism in coastal com—
munities, generating benefits such as the purchase of accommodations,
meals, fuel, tours, and souvenirs. Moreover, sea otter expansion can
be expected to benefit the kelp harvesting Industry in California,
through the regrowth of kelp beds.

On the negative side, if development of some outer continental
shelf hydrocarbon reserves 1is deemed incompatible with protection of
the southern sea otter, then the value of these foregone resources
should be consldered as a cost of southern sea otter protection.
Finally, Silva concludes, some consideration should be given to the
impact that protection of the southern sea otter may have on the U.S.
balance of trade; e.g., in potential increases in Imports of shellfish
to offset declining domestic production, or, conversely, 1un potential
increases in exports of kelp products or of finfish resources.

In contrast to the broad cost/benefit framework employed by Silva,
Suzanne Holt, an economist, explores economlc costs and benefits asso-—
clated with sea otter expansion and the attendant decline in the
recreational clam fishery in the context of one coastal community,
Pismo Beach, California--the site of recent sea otter occupation.
Using survey data, Holt discusses similarities and differences in the
recreational and spending behavior of clammers and other types of
tourists in this community. She finds that, centrary to popularly
held images, the exhaustion of the clam fishery by sea otters has not
resulted in a significant loss of revenue to the Pismo Beach economy
for a variety of reasons-—-e.g., visits by clammers account for a
relatively small proportion of all tourist visits to Pismo Beach;
most clamming trips are multipurpose; surveyed clammers reported that
they would be likely to return to Pismo Beach notwithstanding the
decline 1in the clam fishery; other attractions of the area (such as
offroad vehicle use on the beach) continue to draw tourists.

Discussions in Panel &, LEGAL AND ADMINISTRATIVE ISSUES, centered
on analyzing the complexity of the legal and administrative framework
for managing marine mammals and fisheries, and on reviewing alter-
native management options. In his paper, "Legal Perspectives on the
Sea Otter Conflict,” Edwin M. ("Rip") Smith (an attorney), reviews the
Marine Mammal Protection Act and the Endangered Specles Act as they
structure the options available in the management of sea otters.
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Smith finds that conflicts between federal and state agencles
regarding a management approach for the California sea otter popula-
tion are a product of drastically different priority structures.
While the state seeks to jointly manage marine mammals and fisheries,
federal law affords very clear priorities to two classes of wildlife
populatione, marine mammals and threatened or endangered specles.
Since the sea otter falls within these protected categories, the
constitutional requirement of the supremacy of Ffederal law severely
restricts the strategies avallable to California. These priorities
simflarly restrict all federal activity which may pose jeopardy to
threatened or endangered species. The realization of Californla’s
i{nterests in otter management, Smith concludes, will require some
adaptation of federal priorities before the state may balance the
maintenance of fisheries against the conservation of either marine
mammals or threatened or endangered specles.

My paper, 'The Management Framework,” reviews, 1in sowe
detail, the administrative history of sea otter wanagement, first,
under state control (from 1911 to 1972), and later under federal
control (from 1972 to present). The various conflicts which have
characterized sea otter management over time are analyzed--i.e., the
scientific debates, the conflicts among diverse interest groups, and
the inter—agency and intergovernmental conflicts. The state/federal
management framework that governs the use of related uses of the
marine environment (shellfish fisheries and oll and gas operations) 1is
also described, although in more cursory terms. The review of the
management history and framework reveals that the sectorally oriented
management tegime for marine resources (whereby each use 1s managed
separately by different agencies), typlcally results in conflict; as
different agencies pursue thelr legitimately mandated goals and
actions, these often come into coaflict with the legitimately mandated
missions of other agencies.

This paper also reviews the positions of ma jor partles to the
controversy on four major wmanagement alternatives for sea otter
management--total preservation (allowing for unlimited expansion of
the sea otter range), zonal management (artificially constraining the
cea otters within a specific zome), translocation (moving sea otters
to another location), and collection for scientific purposes or public
display (such as in aquaria). A set of criteria for evaluating alter-—
native management options is posited. Among the questions that should
be asked of any management scheme are: Does |t protect the animal, as
reqired by the Marine Mammal Protection Act? What sccloeconomic
groups does 1t affeckt, and to what extent? Is it technologically
feasible (do we have sufficlent sclentific knowledge to carry it
out)? Is it feasible from an administrative standpoint (can it be
carried out glven existing organizational arrangements or will changes
in agency operations need to take place)? Will it be possible to
enforce? and finally, How much will {t cost, and who should properly
bear the administrative cost burden? These evaluative criteria served
as a basis for discussion of alternative management options in a
series of workshop meetings during the second day of the forum.
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During the second day of the forum, a public comment session and
concurrent discusgion workshops took place. The public comment
session provided members of the audience with an opportunity to make
brief presentations on the issues, to give position statements on
behalf of a group, or to state individual opinions. Summaries of the
twenty-two presentations which were mwade during this session may be
found in the PUBLIC PARTICIPATION SESSION in this volume.

Following the public comment session, eighteen concurrent
discussion workshops (composed of ten to fifteen participants each)
met to further consider the issues posed in the papers and by the
panelists and public. Approximately two hundred individuals par-
ticipated in these five—hour discusslon sessions.

Conference participants were pre-assigned to specific workshops to
insure that each workshop served as a microcosm of the variety of
experiences present at the conference; state and federal agency per-
sonnel, interest group members, academics, and members of the general
public were represented in each discussion group. Workshep par-
ticipants were asked to focus their discussions on a detailed set of
questions prepared by the forum staff (available on p. 268 of this
volume).

The first set of questions raised the broad philosophical concerns
involved in this issue, focusing on the values at stake in the contro-
versy and on the possibilities for reconciling opposing viewpoints.
Among the questions discussed were: "What are the rights and role of
humans versus the rights and role of animals?” "What specific values
are at stake in this controversy?” “Are these values reconcllable, or
does this case represent a zero sum situation whereby one group's
gain inevitable represents another group's loss?” “"How do we balance
current and future interests?” "Po we have a responsibility for
ensuring certain options for future generations?” and "If so, what
types of options?” A second set of questions raised more specific and
practically oriented management issues. Participants were asked to
focus discussion on the current management regime and to evaluate the
feasibility of various management options, such as unlimited range
expansion, zonal management, and translocation.

Fach discussion group was assisted by a trained Facilitator——a
neutral moderator skilled in pgroup processes whose function was to
promote orderly and reasoned discussion; a Reporter whose function
was to keep notes and record the "sense of the group” on the questions
posed; and a Resource Person, someone with considerable substantive
background, to assist the Facilitator om substantive points.
Following the five-hour workshop sessions, group facilitators and the
forum staff met to synthesize the results of the various workshops.
These 1issues were then summarized in a concluding plenary segsion.
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According to many of the evaluative letters which we received
following the forum,* the workshop discussions proved to be one of the
most rewarding aspects of the two-day meeting. This was the first
time, we were told, that many had a chance to view "the enemy"” face to
face, and to find that g/he didn’t have two heads, after all. The
workshops, in fact, were intended to be process oriented—-—beginning a
new process of dialogue among contending groups--rather than outcome
orlented——arriving at particular solutions to the problem. In this
respect, we believe that the workshops proved effective in Iden-
tifying potential areas of agreement and disagreement, and In
clarifying the issues. We attribute the success of these workshop
sessions to several factors: the extensive preparatory work made in
advance of the conference both 1in terms of training workshop
Facilitators and in the preparation of background material (in the
form of maps, and other documentary information} and of very specific
questions to structure the discussions; the skill of the Facllitators
(who came from the ranks of experienced groups such as the League of
Women Voters); and the enthusiasm and involvement of the audience in
this intensive discussion effort.

From a substantive perspective, with the benefit of hindsight, we
feel that it is unfortunate that we allocated only a short perlod of
time for synthesizing the results of the workshops {one and one-half
hours). No doubt we were unable to capture fully the complexity and
subtleties 1in interpretation which surfaced in different workshop
sessions. The summary of the plenary session nevertheless, provides a
broad overview of the major toplcs and points brought up during the
workshop discussions.

We hope that the interdisciplinary soclal science perspectives
presented in the papers in this volume——emanating from anthropology,
history, philosophy, economlcs, political science, and law, and the
spirited discusslon among the diverse public and private groups pre-
sent at the forum, will provide fresh insights and novel perspectives
for future public policy deliberations on managing conflicts between
marine mammals and fisheries.

Biliana Cicin-Sain
Santa Barbara, California
March 10, 1982

*Evaluative letters and media reports on the conference are on file
with the California Council for the Humanitles, San Francisco office.
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CALIFORNIA INDIANS, SEA OTTERS, AND SHELLFiSH:
THE PRERISTORIC RECORD

Phillip L. Walker
Department of Anthropology
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INTRODUCTION

The purpose of this paper is to discuss how the ecological
relationships between prehistoric California Indiams, sea otters, and
shellfish changed through time. Although the archaeological evidence
regarding these relationships is limited, it 1s possible to identify
some of the important cultural and ecological variables that influenced
the prehistoric human exploitation of sea otters and shellfish., By
describing the causes of instability and change in the marine ecosystem
California Indians exploited, 1 hope to provide insights into the
complex set of factors that threaten the survival of wodern sea otters
and shellfish populations.

In summarizing the prehistoric record, I begin by speculating about
the ecology of California's sea otters and shellfish populations before
they were harvested by humans. Next I discuss the evidence for
instability in the prehistoric coastal ecosystem, placing special
emphasis on the effects that the hunting and gathering activities of the
Tndians had on the populations of sea otters and shellfish they
harvested. Finally, this information is used to help reconcile some of
the divergent views people have about the best way to insure the
long-term co-existence of sea otters and a viable shellifish fishery.

PREHISTORIC ECOLOGY AND ENVIRONMENTAL CHANGE

Before sea otters were hunted by humans, the size and distribution
of their population was probably not determined by the effects of
predators but instead by the abundance of the animals they eat. From
field studies we know that non-human predators have a relatively minor
effect on modern otters. They are occasionally killed by white sharks,
killer whales and bald eagles, but these attacks are rare {Orr, 1959;
Kenyon, 1969; Estes and Smith, 1973; Ames and Morejohn, 1981). Humans
are the only predators with a proven capacity to limit sea otter
populations,

The effects competitors have on the sea otter's food supply are

largely unknown. Although seals, sea lions, starfish, and a variety of
other marine animals eat some of the same foods as otters, many
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biologists suspect that the influence of these food competitors is very
limited (Woodhouse, et al., 1976). Early in their evolution sea otters
may have competed for shellfish with otter-like seals (King, 1964, P
130; Mitchell, 1966). Since the extinction of these creatures several
million years ago, man has been the sea otter's most significant food
competitor.

Abalone, sea urchins, and rock crabs—-the Califormia sea otter's
favorite prey--thrive in kelp beds in rocky areas with extensive

crevices. Prehistoric sea otters, like their modern descendants, were
no doubt attracted by the abundance of food provided by this productive
habitat, California sea otters are quite flexible in their food
preferences: when their preferred foods are in short supply, they

readily change their foraging strategy and begin to feed more
intensively on alternative foods such as kelp crabs, turban snails, and
mussels (Ebert, 1968; Vandevere, 1969; Woodhouse, et al., 1976). Sea
otters have an important effect on the structure of ecological
relationships within the kelp bed community, Recent studies suggest
that they help maintain kelp bads through their predation on sea urchins
and other herbivorous invertebrates that eat kelp. In the absence of
otters, these herbivores can become so abundant that they destroy kelp
beds by overgrazing them (McLlean, 196l; Mann, 1973; Palmisano, 1974;
Estes, et al., 1978; and Duggins, 1980).

The ability of California sea otters to survive without the food
and protection provided by kelp 1is demonstrated by their recent
expansion into habitats with sandy bottoms where they feed on Pismo
clams (Miller, et al,, 1975). These areas have a low biological
productivity in comparison to kelp beds and do not provide enough food
to sustain a dense otter population. This is suggested by variation in
the rate at which otters have recccupied different parts of their
prehistoric range. When the expanding population moved into areas with
sandy bottoms, their spreading rate was faster than when they migrated
over more productive areas with rocky bottoms (Calif. Dept. of Fish and
Game, 1976; Woodhouse, et al., 1976).

The prehistoric distribution and abundance of California sea otters
undoubtedly varied due to fluctuations in oceanographic conditiens that
caused periodic perturbations in the distribution and productivity of
kelp beds. Studies of temperature sensitive marine organisms preserved
in ancient deep sea sediments indicate that, during the past 8,000
years, ocean temperatures off the coast of southern Califormia have
frequently exceeded the limits that the southern California kelp
specles, Macrocystis pyrifera, can tclerate (Figure 1) (Pisiae, 1978).
Warm water conditions like these are known to cause modern kelp beds to
g¢lough off and die (North, 1971, p. 12). This would significantly
reduce the abundance of shellfish and orher invertebrates sea otters
eat. The diminished food supply would in turn reduce the size of local
otter populations either through increased mortality rates associated
with starvation (Kenyon, 1969), or by forcing animals to migrate to new
areas in search of fuod.
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The prehistoric abundance of sea otters and shellfish would also be
affected by changes in the geology of California's coastline. Heavy
winter storms can destroy kelp beds by moving sand into areas that
formerly had rocky bottoms (Calif. Dept. of Fish and Game, 1976). On
the Channel Islands, erosion of sand into the ocean after forest fires
would have the same effect (Johnsoum, 1980, pp. 115-16). In either case
the result would be the same—-a dramatic decrease in the abundance of
sea otters and the invertebrates they eat.

C
no
T

Water Temperature °

Thousands of Years Before Present

Figure 1

VARIATION IN ESTIMATED MEAN FEBRUARY SEA SURFACE TEMPERATURE
OFF SOUTHERN CALIFORNIA DURING THE PAST 8,000 YEARS

The grey band marks the range of temperatures in which the southern
California kelp species, Macrocystis pyrifera, begins to exhibit
symptoms of temperature damage and die (North, 1971, p. 12).

Source: Data from Pisias, 1978,

PREHISTORIC HUMANS, SEA OTTERS AND SHELLFISH

When the first people arrived in Califoraia more than 10,000 years
ago, the balance of the coastal ecosystem slowly began to change in
response to the presence of these new predators. The earliest
California Indians probably had little effect on the marine enviromment
simply because their population was small and oriented toward hunting
and gathering on the land. This is suggested by spear points and other
stone implements left at campsites which appear adapted for hunting
large land mammals and waterfowl (Wallace, 1978, pp. 25-27). These
Indians no doubt exploited marine mammals, fish and shellfish to some
extent but we lack evidence of this, perhaps because the rising sea
level since the end of the Pleistocene period has flooded the coastal
sites they occupied.
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As California's 1Indian population grew, people began to build
villages on the coast and more intensively exploit marine resources.
People on Santa Rosa lsland were hunting sea mammals, catching fish, and
collecting a large number of red abalone as early as 6,730 years ago
(Orr, 1968, pp. 96-99). By the time the first Spanish explorers arrived
in California, Indians living along the Santa Barbara Channel had
developed a maritime oriented economy based on fishing, sea mammal
hunting, and shellfish collecting, that supported villages with wmore
than 1,000 inhabitants {Landberg, 1965).

Little is known about the effect California Indian food gathering
activities had on the abundance of shellfish and sea mammals. In some
places~-along the central ceast, for example—-the human population was
never very large and the rugged coastal cliffs made exploiting the
nearshore environment difficult. Indians living in these areas probably
had 1little effect on the abundance of marine animals they harvested.
Along the Santa Barbara Channel, in contrast, a dense Indian population
lived in permanent coastal villages situated to take advantage of the
abundant food supply provided by kelp beds and estuaries. The garbage
middens left by the Chumash Indians who lived in this area contain
impressive quantities of seaz mammal and shellfish remains (Lyon, 1937;
Landberg, 1965; Walker, 1976; Walker and Craig, 1978). From the
archaeological evidence it 1is clear that these Indians intensively
exploited the kelp bed habitat, killed a considerable number of otters,
and competed with otters over some of their favorite invertebrate prey.

Intensive shellfish collecting by the Chumash appears to have
caused a deterioration in the abundance of certain easily harvested
specles. Steven Botkin (1980) studied California mussel (Mytilus
californianus) and 1little-nmeck clam (Protothaca staminea) shells from
a Chumash village site at Malibu and founrd a gradual reversal in the
relative abundance of these species through time. In the earliest
levels of the midden, the quantity of mussels is three times greater
than that of clams. Through time the abundance of clams increases until
in the later levels of the site clams are eight times more abundant than
rmussels,

Botkin believes that the first people who lived at the wvillage
preferred mussels because they can be collected with less effort than
clams. Little-neck clams live in the gravel of the intertidal zone.
According to ethnographic accounts, the Chumash collected clams by
standing ankle deep in water, digging their feet into the sand or gravel
to locate the shellfish, and then reaching down to capture them by hand
(Harrington, 1913). After they are harvested, mussels are very slow to
recolonize an area. Hewett (1935) found that the recolonization process
was far from complete more than two and one-half years after he
collected all of the mussels growing on a rock in & Monterey Bay mussel
¢oleny. From this ecological and ethnographic evidence, Botkin
hypothesized that the increase in the relative abundance of little-neck
clams in the upper levels of the Malibu site was not caused by changes
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{n the enviromnment or the dietary prefereances of the Chumash but instead
was a result of a decline in the availability of mussels due to the
effects of heavy human predation.

There is evidence that the intensified exploitation of little-neck
clams during the later occupancy of the Malibu site led to a decrease in
the average size of clams in the local population. Measuremeats of the
hinges of 1little-neck clams from the wmidden show that there was a
gradual decrease from the bottom to the top of the midden in the average
size of the clams the Indians harvested (Figure 2). This led Botkin to
conclude that, because of intensified harvesting of clams through time,
"more of the prey population was being consumed than could be replaced
by natural increases in the yearly growth rate of surviving individuals"”
{1980, p. 135).
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The popular view of prehistoric American Indians as ''prudent
predators" who wisely managed the animals they exploited, has recently
been challenged by several authors {(Martin and Wright, 1967; Simenstad,
et al,, 1978), Simenstad, Estes, and Kenyon (1978) argue that local
"overexploitation”" of sea otters by prehistoric Aleutian Islanders
caused a disruption of the kelp bed ecosystem and a destruction of the
rich fauna of fish, birds and wmarine wammals the kelp beds once
supported. According to their interpretation of archaeological
evidence, aboriginal Aleuts disturbed the kelp bed community by killing
so many sea otters that they minimized or eliminated its keystone
maintenance role in the kelp bed ecosystem.

Consistent with predictions based on observations of modern kelp
beds with and without sea otters, they found that ''the abundance of sea
otter bones through the midden strata were directly related to the
abundance of marine fish and seals, and inversely related to the
abundance of sea urchins and limpets'" (Simenstad, et al., 1978, p. 410).
These changes in abundance were interpreted as evidence that the removal
of sea otters from kelp beds through intense human predation resulted in
an expansion of the sea urchin population that formerly had been kept in
check by the otters. The super—abundant sea urchins 1in turn are
presumed to have destroyed the kelp beds by overgrazing them.

Otter hunting by Indians may have influenced the distribution and
abundance of prehistoric sea otters in southern California. I have
analyzed faunal! remains from a number of sites in the Santa Barbara
Channel area and have found that sea otter bones are much more common in
San Miguel Island middens than in sites on the mainland coast. Perhaps
overzealous otter hunting by Indians from the large Chumash villages on
the mainland coast reduced the size of the local otter population. An
alternative explanation is that San Miguel Island’'s favorable exposure
to nutrient rich water upwelling from the California current made its
coastline a particularly productive sea otter habitat.

Sez otter bones are very abundant in an archaeological midden
(SMI-525) located above the modern San Miguel Island sea mammal rookery
at Point Bennett (Walker and C(raig, 1978), Apparently this site
functioned as a camp for prehistoric otter hunters. The frequency of
otter bones varies from the bottom to the top of the midden in a manner
comparable to the Aleut site reported by Simenstad, Estes and Kenyon
(1978). The invertebrate remains from this site have not been studied
to determine how the abundance of sea urchins and other kelp eating
animals  varies relative to that of sea otters. Although
overexploitation of sea otters by the Indians is a plausible explanation
for the low frequency of otter bones in some of the levels of this
midden, variation in oceanographic conditions, geology of the coastline,
food preferences of the Indians, or economic activities performed at the
site may also be involved. '
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The growth of a network of intertribal trading relationships during
the late prehistoric period increased the demands coastal groups placed
on the marine mammals and shellfish in their territories. To
participate in this expanded system for exchanging resources, Indians
with access to marine resources would need to harvest more shellfish and
sea mammals than they could use locally. The practice of trading marine
shells from the coast to the interior is amcient. As early as 6600
B.C., Olivella biplicata shell beads were collected on the central
coast and transported 250 miles inland to Nevada (Heizer, 1978).
Intertribal trading was particularly intense after A.D. 1000. By this
time Indians in southern California were trading Olivella shell beads
and whole abalone shells across the Colorado desert to Pueblo Indiams in
the southwest. The archaeological evidence of trade in marine resources
is reinforced by numerous ethnographic accounts of intertribal trade in
shell beads, dried fish, and mollusk meats (Sample, 1950; Davis, 1961;
Heizer, 1978).

These expanded intertribal economic interactions may have
stimulated prehistoric fur traders to kill more sea otters. We know
from ethnographic accounts that California Indians killed otters
primarily for their fur and not for their meat. Otter pelts were highly
prized as trade items and were used to manufacture bed covers, arrow
quivers, and clothing (Woodhouse, et al., 1976). The Chumash on Santa
Rosa Island reportedly hunted otters and traded them to the mainland.
In exchange they received seeds, minerals, and other resources they
needed (King, 1971).

In some societies, rules governing the possession of sea otter
pelts may have influenced the number of otters killed., Indians living
in northern California considered otter skin capes a status symbol and
restricted their ownership to wealthy people of the social elite
(Kroeber and Barrett, 1950; Foster, 1947). Common people were punished
if they hunted sea otters and were required to give otters that washed
up on the beach to members of the upper class.

From the archaeological distribution of sea otter bones it is clear
that they were hunted all along the California coast (Woodhouse, et
al., 1976). Considering their frequency in archaeological deposits,
there is rvemarkably little reference to sea otter hunting in the
ethnographic literature. This has led some people to conclude that
California Indiasns lacked either the ability or motivation to kill a
substantial number of otters (Fisher, 1940; Ogden, 1941). Oue
explanation for the appareat inconsistency between the archaeological
and ethnographic records is that most of the ethnographic information on
California 1Indians was collected 1in the late nineteenth and early
twentieth ceaturies from missionized Indians. This was after their
traditional hunting and gathering activities had been greatly disrupted
by several generations of contact with whites and the California sea
otter population was nearly extinct (Woodhouse, et al., 1976).
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CONFLICTING INTERPRETATIONS OF THE ARCHAEQLOGICAL RECORD

Archaeological evidence has been wused to support contrasting
opinions about the best way to manage California's sea otters and
shellfish fisheries, On one side of the controversy, people believe
that if sea otters are allowed to reoccupy their former range unimpeded
by human intervention, they will reduce the abalone and Pismo clam
populations in these areas to levels no longer useful for commercial or
recreational purposes. On the other side of the controversy, people
believe that sea otters are capable of establishing a harmonious
relationship with the shellfish they eat. They point to the impressive
number of abalone shells in coastal archaeological widdens as evidence
that sea otters and large shellfish populations can co-exist (Rashkin,
1972; Howard, 1974; Woolfenden, 1979, pp. 73-76). This archaeological
evidence leads them to conclude that Indians, sea otters and abalones
lived in a "balanced community" and that it is simplistic to blame the
decline of modern shellfish populations on the expansion of sea otters.

Daniel Miller of the California Department of Fish and Game
believes that the abundance of abalone shells in Indian middens does not
necessarily 1indicate that there were dense populations of exposed
abalones in aboriginal times. He notes that "a few abalones taken by
each of several Indians during low tide at the rate now being harvested
by shorepickers in the sea otter's range can yield a respectable pile of

abalone of several generations." He points out that 'abalones are
transported by the force of large storm swells from the subtidal zome
into and occasionally above the intertidal zome. This source of

abalones could account for many large shells found in Indian middens"
(Miller, 1974, p. 6).

Sylvia Broadbent, an archaeologist, has criticized Miller's
assertion that "there can be virtually no commercial and sports harvest
of abalones, sea urchins, red and rock crabs, Pismo clams, and possibly
spiny lobsters where sea otters are regularly foraging" (Miller, 1974,
p. 8), as "historically absurd," considering the archaeological record.
She notes that '"the amount of abalone shell in Indian coastal middens
from Humboldt to San Diego counties is simply fantastic...especially on
the Monterey Peninsula and in the San Luis Obispo and Santa Barbara
areas" (Woolfenden, 1979, p. 74). From the abundance of shellfish
remaing in these middens she concludes that before European—inspired
cataclysmic hunting of the otters, "the Indians flourished, the otters
flourished, and so did abalones, sea urchins, crabs, mussels, chitons,
oysters, clams, and so on and so forth" (Woolfenden, 1979, p. 76).

Donald M. Howard, president of the Monterey County Archaeclogical
Society, alsoc rejects Miller's contention that Indians were unable to
harvest large numbers of abalone iIn competition with otters, He
presents archaeclogical evidence from a large midden on the south end of
Carmel Bay to refute the idea that a substantial number of abzlone in
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Indian middens were collected on the beach after storms:

...neatly formed whale rib wedges used to pry off abalone are
found with large shells, showing that the Indians selectively
removed abalone. Characteristic Indian wedge scars found omn
the shell margins attest to this use of wedges. Giant keyhole
limpet shells also bear wedge scars. Several Indian skulls
found at the Carmel site had fused ear orifices, an ailment of
some modern skin divers, indicating that some Indians may have
regularly obtained large abalone by free divimg.

He adds that "We must conclude from an analysis of these valuable sites
that otter predation did not prevent the Indians from obtaining, with
wedges, impressive numbers of large abalone. Yet, Indian, otter, and
abalone were once a balanced community. These aborigines did not misuse
their resources" (Howard, 1974).

In my opinion, the use of archaeological data in this controversy
has not been coanvincing. The association of sea otter bones and
shellfish remains in a midden does not necessarily mean that large
populations of these animals lived together in the same habitat. Only a
few of the reports of California sea otter remains in archaeological
middens provide informatien on the quantity of ©bones recovered
(Woodhouse, et al., 1976). Without additional quantitative evidemce it
is premature to speculate ghout the size of the prehistoric California
sea otter population. We know that a considerable number of otters were
harvested by the Indians but the role this human predation had in
limiting the size of the otter population is unclear.

The lack of accurate infoermation on the amount of time involved in
the accumulation of most of these archaeological sites limits the
conclusions that can be made about the co-existence of sea otters and
shellfish. Archaeological middens often consist of food remains and
other refuse deposited over hundreds or even thousands of years of human
occupation. During this amount of time, substantial fluctuations in the
abundance of animals in a nearshore community could occur due to changes
in oceanographic conditiomns, or the effects of human predation. The
presence of quantities of large abalone shells and sea otter bones in a
site that may have accumulated over a long period of time is not
convincing evidence that large numbers of sea otters and mature abalone
actually co-existed in a stable relationship with prehistoric humans.
Alternative explanations exist that cannot be rejected without
information on the stratigraphic relationships of the faunal remains.
It is possible, for example, that the abalone were from a part of the
midden deposited during a period when otter hunting by Indians had
reduced the local population to the point that large abalone were
available for harvesting.
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CCNCLUSION

The prehistoric record is so fragmentary that we will never be able
to completely reconstruct how the ecological relationships between sea
otters, shellfish, and humans changed through time. A tremendous amount
of evidence has been lost through the destruction of coastal
archaeological sites by construction projects and urban development
(Hogan, 1981). Some information has also been lost by archaeologists.
In the past they generally concentrated on recovery and analysis of
artifacts and often failed to keep adequate records of the animal
remains they excavated. Another impediment to reconstructing man's
relationship to the prehistoric marine ecosystem is that the
relationship between the animal remains found in archaeological niddens
and the biological populatlons these animals came from is oftem unclear.
Archaeological faunal remains reflect not only the local eavironment,
but also the cultural preferences and technological capabilities of the
people who produced them as well as the skewing effects of differential
preservatlon.

The archaeological evidence we do have indicates that California
Indians gradually intensified their exploitation of marine animals. In
the beginning, when their population was small, they probably had little
effect on the abundance and distribution of sea otters and shellfish.
Through time the demands placed on the marine environment increased in
response to the rapidly growing Indian populatlon s food requirements
and the development of intertribal economic relationships that
facilitated redistribution of marine resources. Late in the prehistoric
period, human predation probably caused a deterioration in the abundance
of sea otters and shellfish in coastal areas with dense Indian
populations.

It is popular to blame the rapidly accelerating destruction of the
earth's resources on the modern Western belief that man has dominion
over nature (White, 1967; Dubois, 1967; Swmith, 1976). Some people
believe that this world view explains modern man's tendency to treat
plants and animals as commodities to be managed for maximum short-term
profit with little regard for the long-term consequénces of his actions.
Prehistoric American Indians and other non-Western people, in contrast,
are said to have lived in a "stable" or "balanced" relationship with the
plants and animals they exploited because they attributed spiritual
significance to and considered themselves submerged in the natural
world,

From archaeological evidence it is clear that prehistoric man's
ideology did not always prevent him for overexploiting the environment.
Regardless of differences in world views, human behavior has always been
motivated by a fundamental concern for continued survival. As Daniel
Guthrie has written:

The Indian's actions toward nature were, and are, identical to
those of modern man. What concern for the environment there
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was existed for the expressed purpose of guaranteeing human
survival. A true reverence Ffor nature, where nonhuman
organisms are given a right to survival equal to that of man,
has never been part of man's emotional wmakeup. Man sghares
with all other animals a basic lack of concern about his
offect on his surroundings...Man's attitude toward the
environment has not changed in the millennia since his
evolution from lower animals. Only his population size and
the sophistication of his technology are different (Guthrie,
1971, p. 722).
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1. SEA OTTERS, SHELLFISH FISHERIES AND MAN:
BACKGROUND AND HISTORY

DISCUSSION

JOHN TALBOTT, PROFESSOR OF HISTORY, UNIVERSITY OF CALIFORNIA
AT SANTA BARBARA

Comments on the Historical Record. William Sturgis, who was an
early nineteenth century Boston sea captain, had this to say about the
furry animals that Chuck Woodhouse will be showing us on our Sunday
tour: “Next to a beautiful woman and a lovely infant, a sea otter's
skin is the finest natural object im the world."” Captain Sturgis cer-
tainly dida't have in mind what Mike Orbach calls “the cuddly
quotient,” the "ah, lock at that cute 1ittle so and so” factor.
Sturgis was thinking of what sea otter pelts brought in the China
market, and that the price they fetched in the China trade was what
brought sea otters near extinction. 1 want to say something about why
sea otters were hunted, how and by whom they were hunted (and I'm
referring now to Europeans, not to the Indians, largely), and what
some of the consequences of hunting them were.

It is generally thought that Western Europeans hunted sea otters
because otter fur was irresistably beautiful and luxurious and there-
fore much sought after. That, in fact, isn't the whole story. News
of the sea otter came to the men who would make their fortunes from it
by way of the printed word. The journal of Captain James Cook's third
Pacific voyage, which was a best seller in its day, mentions the otter
fn the course of discussing landfalls on the northwest coast of North
America. Nowhere, probably, is the link between exploration and com—
mercial exploitation of discovery more clear than 1in the case of
Cook's journals and adventures in fur trading that followed from them.

Certain of Captain Cook's readers were not interested mainly in
tales of adventure and descriptions of far—off places. They had suf-
fieient adventures of their own, The Yankee traders bent on
exploiting the trade with China, a trade that promised to be luecrative
beyond anyone's wildest dreams, faced a major obstacle. They knew
what they wanted from the Chinese: tea and textiles they could sell
back home and abroad. But what could they get the Chinese to buy?
What could they bring with them that was at once easily transportable
and valuable enough to pay the expense of the long voyage between
Boston and Canton? What commodity could provide the where-with-all to
pay for the Chinese cargo? That's where the sea otter came in. Its
fur was eminently transportable, it was something that wealthy Chinese

32



wanted badly enough that they were willing to pay very high prices.
Trading for sea otter pelts on the western coast of North America
offered the promise of making a fortune 1a the port of Cantoan, the
only Chinese port where foreigners were allowed to exchange sea otter
pelts.

Boston men dominated the American sea otter trade. 1Im 1796, a
ship out of Boston called, appropriately enough, the Otter, became the
first American vessel to anchor in California waters. Spain, of
course, ruled California then, and all the Otter's cargo, including
its otter skins, was contraband. In 1801, only six years after the
Otter dropped anchor, 16 ships visited the California coast, all but
two of them from Boston. In the early years of the trade, traders
dealt with 1Indian hunters, and prices paid these hunters varied
greatly. On Queen Charlotte's Island, 200 chisels, actually short
links of strap irom, brought 200 skins (which leads me to conclude
that, perhaps, that's where the expression "chiseler” came from). At
Nutka Sound, however, one skin was worth 10 chisels, or six square
inches of sheet copper. Soon the Boston captains, therefore, had
metal workers aboard making tools to order. One of the shrewdest of
these captains was William Sturgls, who had such an admliring eye for
sea otter pelts. On one of his early voyages, Sturgils noted that the
Indians used ermine pelts for currency. So he bought 5,000 ermine
pelts at the Leipzilg Trade Falr for 30 cents apiece. He then traded
them on the Pacific Coast against 560 otter skins worth $350 apiece in
Canton. That comes out to a 48-dollar—and-50-cent profit on each
dollar and a half invested.

Bartering with Indian hunters soon gave way to a new syatem, one
that appears to have been devised by the Russians, who dealt in fuvs
along both sides of the Bering Stralt and down the northwest coast of
North America. In 1804, Captain Joseph 0'Kane, commanding the vessel
0'Kane (which he didn't own, but which was named after him anyway),
out of Boston, arranged with Alexander Boronoff, the Russian factor at
Newarchangel or Sfitka in the Aleutians, to borrow 130 Aleut Indians.
The deal they made was that Boronoff would supply the Aleut hunters
and 0'Kane would supply the transport, and both would split the pro-
fits. The Russlans and Americans cooperated against the sea otter.
The first cruise turned out to be very profitable, indeed, yilelding
1,100 pelts for trade in China, worth more than §50,000, which was an
enormous sum during that time. This system worked so well that it
dominated the next decade until 1814.

The Aleuts carried aboard the Russian and American ships were
expert hunters. They went after the sea otters in their badarkas or
kayaks, wooden framed small boats made water-tight by means of seal or
sea l1ion skins which were stretched ever them. Until the introduction
of firearms into the hunt, they carried a supply of arrows loosely
fitted to a wooden shaft and hurled from a kind of wooden launcher.
To eatch each arrowhead was a line several fathoms long that was used
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to retrieve the otter and bring it to the boat. Some Aleuts attached
their lines to inflated bladders, apparently, which allowed them to
retrieve their arrowheads when they missed and to mark the course of
the submerged animal. The Aleuts went out in hunting parties of five
to ten badarkas and thelr methods were simple. Foraming a circle
around an otter, some member of the party put an arrow Into ir, and
when the wounded animal dove under the water, the badarkas covered the
area where 1t might reappear. As soon as 1t did, a shout would
frighten it into submerging once again before it gathered sufficient
alr. Repeated dives would drive the animal to exhaustion and
finigshing it off would be an easy matter. Cruder methods of hunting
otters included spreading nets on kelp beds, setting various kinds of
snares, and the simple expedient of clubbing them to death.

Establishing a precise historical record and estimating the
number of sea otters that existed before the great fur trade began, as
well as the numbers that were taken in the trade, is extremely dif-
ficult. Hunting records, for a variety of reasons, are quite
incomplete. For one thing, Yankee hunting of sea otters 1in the
Spanish and Mexican era was illegal, and no captain in his right mind
kept an accurate set of books. When the Mexican authorities came on
board, no one was more surprised than the captain of the vessel
itself, to discover a hold full of sea otter skins. From what little
we do know, though, it would appear that the most active period of sea
otter hunting was already over by about 1850. 1In 1811, 9,356 gkins
were taken, the highest annual number recorded. The O'Kane, in 1803,
took 1,800 skins in five months; in 1806 to 1810, 4,819; in 1810 to
1811, 3,952. In 1816, the Russians established in Fort Ross were
bringing in about 2,000 otter skins annually. But all these records

are extremely fragmentary.

As the hunting went on, it moved southward along the California
coast. In the 1830s, hunters in the Santa Barbara Channel were com—
menting on the abundance of otters. By then, guns were in use, for
specific mention of them is made in 1836. On Santa Rosa Island, one
gunman and two helpers were taking thirty otters a week by shooting
them from the land. This change from spears to guns no doubt greatly
accelerated the decline Iin the sea otter population. The Mexican
government did have a conservation policy. BSea otter pups were not to
be killed, and hunting licenses were required. But, this was a
government whose ability to Inforce its writ was limited indeed, and
its rules were widely ignored.

The high value of a sea otter's pelt in the Canton market put a
low value on the sea otter's life. Because the trade was so lucra-
tive, everybody who could outfit a ship wanted into the action, and
the first half of the nineteenth century therefore brought a steady
decline 1in profits. Several competitors elbowed each other for
position: The Hudson's Bay Cowmpany, long established in the fur
business; the Northwest Fur Company, American fur traders who had come
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over land from 5t. Louls; and the Russians. Quickly the sea otter
became too scarce and too expensive to continue as an important medium
of exchange in the China trade. Between 1821 and 1830, the Yankee
vessels actually engaged in trade annually, dwindled from thirteen to
two. "By 1837," as Samuel Elliott Morrison has put it, “the old
northwest fur trade on which Boston had thrived for forty years was &
thing of the past.” And by 1840, the sea otter, on whom that fur trade
was largely based, had itself come dangerously near to becoming a
creature of the past.

DON SINIFF, PROFESSOR OF ECOLOGY AND BEHAVIORAL BIOLOGY, UNIVERSITY
OF MINNESOTA, AND FORMER COMMISSIONER, U.S. MARINE MAMMAL
COMMISSION

A very interesting discussion of the history, and Chuck
Woodhouse's summary of the bilology of the otter in Californmia have
provided some interesting background, 1 think, from which we can
launch this workshop.

A few observations about the biology- In our experlence,
contrasting the Alaska populations and California populations, a
couple of items come to mind-—one 1s the relatively narrow range of
the otter along the coast of California compared to that of the Alaska
population. I think this is something that has an impact upon the
dynamics of the population that we often tend to forget. Recently, a
colleague of mine, Dr. Eberhart, looked at range expansion in terms of
area of coast and found that it is similar to growth patterns in the
population. He found, in fact, the same type of growth curve fits
both conditions, and this would indicate, I guess, that the habitat
we're looking at in California is relatively uniform. One very impor-
tant aspect of the biology of the otter in California that I think
will come up in our deliberations is some estimate of mortality, which
1s going to be needed to make determinations.

Woodhouse talked about data gaps, and I think that's one item
that we need to coungsider. 1In my view we're golng to need some rather
firm estimates (by sex and age category) both in the center of the
range and at the extremes, in order to make some of the determinations
that are needed.

On the historic record, it's my feeling that the historic record
{s valuable in several aspects, not necessarily because it's going to
help us directly solve the problem of locating otters in terms of
transplants, but primarily in looking at what past ecosystems were
l1ike with reference to mortality patterns and general densities. We
all know that the coast of Califorunia has changed a great deal over
the years, but still these historic determinations may help in trying
to understand some of the best locations where we can expect good sur-
vival of otters, and some of the locations where we might not expect
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very good survival. I think probably the ecosystems have not changed
too much in that regard. Also, I think the paper by Dr. Walker indi—
cates rthat some of the data on rates of decline may be useful in
trying to interpret past population levels. I'm not sure we've looked
at that data to the degree that we should have.

MARGARET OWINGS, PRESIDENT, FRIENDS OF THE SEA OTTER

Because of the limited time, I've selected some points of history
on the otter harvest and the abalone harvest, of which man is the
binding of these two elements. Needless to say, we agonize over the
fur traders’' slaughter of otters——we consider it a black chapter 1n
history. I've been living within sight of the otters for the last 24
years; they're in the kelp below our house in Big Sur. My husband
and I purchased Grimes Point unaware of its early history. Grimes
Polnt was so named because of Elia Grimes, who was the captain of a
contraband vessel, The Eagle, which traded and hunted and slaughtered
otters during the first quarter of the 1800s. 1In 1833, Captain Johm
Cooper, on his vessel, The Rover, was associated with Grimes in the
otter trade. He kept a log book, which one can read, and. it lists,
among other things, hundreds upon tundreds of otter skins and otter
tails. When he wrote that he was going to keep his twelve bhoats
hunting in this state, he saild "until there is not an otter left on
California.” He also commented that whereas he had taken seven
hundred otters between San Francisco and Monterey, his last trip
brought him only 32. "As things appear,” he wrote, "I do not think we
will be able to get any more than 600 skins in all the coast."” This
small number of living otters, of which he spoke in such a disparaging
way, is one-third of our entire population of the sea otter today-

Fifty years ago the Monterey Herald reported the first day of the
abalone season: “Monterey's abalone fishermen who went out for the
first time this season hit thelr stride yesterday and brought in 1,000
dozen abalones to Municipal Wharf.” The year before, over 3.4 million
pounds of abalone were harvested. The abalone population couldn't
take the stress, so after a period in which the Japanese hard—-hat
divers, using hand-pumped compressors, had stripped the area north of
Carmel River, that area was closed to commercial divers. In 1936, the
abalone industry had moved its processing plants from Monterey to
Morro Bay because the abalone harvest around Monterey had petered out.
They left behind them berms and dikes of abalone shells you've all
been familiar with. This is an early picture, [Showing Photo] and
this is just a detail of miles of abalone shells which are actually
the contemporary uwiddens of our times, similar to those that Dr.
Walker spoke about. All one can say 1s that they tell thelr own
gilent story of man's relationship with them.
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On November 19, 1963, the California 3Senate Fact-finding
Committee on Natural Resources met in San Luls Obispo for a hearing,
at the request of the Morro Bay abalone divers. The subject was the
effect of the sea otter on the abalone resource, quite simlilar in a
way to what we have here today. Thirty otters had been counted that
day south of the San Luis Obispo County line. Eighty people attended
this hearing and I was among them. Most people took an active part.
A representative of the California Department of Fish and Game took
the positfion that sea otters had not seriously depleted the abalone
harvest. He backed the statements with charts and poundage reports.
“You will notice,” he said, "that in the year 1961, when sea otters
were present, the catch was over a million and one-half pounds, by far
the largest in any year in the past 10 years.” The commercial abalone
divers testified with some emotion that thelr catch was decreasing,
that they've seen otters dislodging abalones from rocks under the
water, that it was unfair to have the measurement of their abalones
regulated when the sea otters took any size abalone, and that unless
something was done about the otter, they would take it into thelr own
hands, and the otters would become fair game. Fish and Game, on the
other hand, pointed out that one—half of the fishermen's abalone catch
was in violation of the law either in size or the location from which
they were taken, that the number of licensed abalone fishermen, which
was 27 in 1937 had grown to 505 iIn 1963, that the number of otters
counted at the time of this hearing was markedly smaller than the year
before, and that considerable shooting of otters was golng on. One
diver remarked, with some agitation, "It's mighty hard to shoot an
otter from a rocking boat!”

In 1967, California State Senate Concurrent Resolution Number 74
asked for a sea otter/abalone advisory committee. Two scientists, Dr.
Kenneth Norris and Dr. Aryan Roest, one commercial abalone man, Chuck
Sites, one sportsman, Councilman Chuck Henry, and myself as a
conservation-minded citizen were appointed. Issues directed by the
legislature to address were again, not unlike those that we are
discussing today in this forum, though I'1l reserve further comment on
them. Following these meetings, Fish and Game commenced a five~year
research program on the abalone and otter. This seemed like an
excellent idea, but for those of us on the sidelines, it appeared that
the research focused on the depletion of the abalone resource and the
food habits of the otter. There was, from our point of view, very
little study of the biology and population dynamics of the otter.

In 1968, we founded the Friends of the Sea Otter because as the
1ssue was heating up, the otter needed a friend. Dr. James Mattison
and I put the trust together and the official count of otters at that
time was 567. This was eight fewer otters than ten years before.
From 1968 until today, we, and an ever—growing body of supporters,
have been unswerving in our single-minded objective--to see that the
otter gets equal time in arriving at solutions to the complex problems
of man and the sea. The threat of oil-spills and offshore oll
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drilling, the growing depletion of the shellfisheries, the problems of
the Pismo clams (In the early 1900s, the bag limit was 200, in 1948,
it was ten, and today, apparently, I think, it 1is three or four.),
toxic pollution and the need for sanctuaries for our marine life are
foremost among these problems. Public enthusiasm for the otters was
heightened by the knowledge of its return from near extinction--the
return of the native turned the otter's presence Iinto a moral issue,
one might even say a moral resource. Yes, we are the people who feel
that otters have a right: the right to live along the shore, the right
to extend thelr range, the right to forage upon the natural foods that
were there long before they were shared with man. As for the
socioeconomic impact of the otters about which Dr. Ciecin—-Sain wrote;
the otters, we feel, are an aesthetic resource naot only visibly, but
in their productive role in the kelp community, in their part in
soclety. Without any question in our mind, they represent an aesthe-
tic resource that is lasting, viable, and has economic value. The sea
otter 1is nothing that is eaten in restaurants, worn on backs, or
shipped to Japan in boxes, but it has a drawing power unequalled in
California and it will last as long as man will let it last and must
let it last.

THORN SMITH, GENERAL COUNSEL'S OFFICE, NATIONAL MARINE FISHERIES
SERVICE, WASHINGTON, D.C.

As Dr. Woodhouse pointed out, I am currently an attorney with
NOAA, The National Oceanic and Atmospheric Administration, I glive
legal advice to the National Marine Fisheries Service, particularly on
their living marine resource plans.

I'd like to first of all make the point that I am appearing today
as a private individual and the views that 1 express here this morning
or any other time during the symposium, are entirely mine, and do not,
in any way, shape or form represent the views of the National Marine
Fisheries Service nor the Department of Commerce. My reason for being
here is that I, too, have been involved in the sea otter/shellfish
conflict for many years--I was a commerial diver, working out of
Morro Bay primarily, from 1965 to 1975. I continued diving while I
was In law school during the sumiters and made my most recent commer—
cial dive 1in 1979 off San Miguel Island. Consequently, I am still
fairly well in touch with what's going on under water. I'm golng to
try to give you a feeling for the view of an individual who has been
involved on the other end of the controversy. 1 really went to assure
you, though, that I am very much concerned about sea otters aund about
other marine mammals, just as I know most of the other divers are.

I think 1t is really wonderful that the sponsors of this sym
poslum have provided us with a forum, hopefully a neutral forum, where
we can reason together. In my view, besides giving my personal view,
I think we have some very tcugh management decisions to make. T think
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we should make them soon, and I think we're inevitably going to have
to make them on the basis of incomplete knowledge, which is usually
the case, unfortunately, in any marine resource conflict resolution.
I'm very hopeful that we can do this in a splrit of compromise and
that these proceedings will propel us in that direction. I thought
that the papers were excellent--they make a substantial contribution
to our understanding of these problems and issues. Rather than repeat
them specifically, though, I thought it wmight be more helpful if I
tried to share with you some of my experiences as a commercial diver,
and tell you about a few of the things I've learned and a very few of
the issues I've coasidered.

1 started diving in 1965, immediately after college--I did it
intentionally because I'm a diving freak, a diving addict, and
there's nothing 1'd rather do. 1've always been completely fascinated
by things biological and the marine world. It was the best way to get
involved, I felt. T was told very early by other older and more
experienced divers that I had better start paying attention to the sea
otter and shellfish fishery problem. The otters at that time had
moved far enough south that they had eliminated Beckett's Reef, which
was our primary abalone diving area in that part of California. We
were up arcund San Simeon at that time and very frankly, I didn't
believe the stories of the older divers——I said, "You've got to be
kidding, I've watched these animals from the beach and they're
delightful.” They couldn't possibly be causing any trouble at the
bottom of the ocean! After I'd been diving for two years, 1 was
working in an area which we called Red Rock, off Cambria. The otters
were just north of us and the bottom there is characterized by very
large piles of boulders. These boulders had all sorts of nooks and
erannies and there were abalones who would hide in these nooks and
crannles and if I spent an entire day working on one of these rock
piles T might get three to four dozen abalone. At that time, I think
we were being paid $12, $14, or $15 a dozen. Because of the weather,
we could really only work half of the time, so you can see that none
of us were getting very wealthy in the process. We experienced some
bad weather and I was working on az rock pile which I hadn't finished,
went back about three days later and this time the otters had come
down and worked the area themselves. It was my first experience
seeing what the otters actually do to shellfish on the bottom.
Frankly, I was shocked. 1t looked to me as though a blacksmith had
gone through and simply smashed every shellfish he could find, and
then afterwards, had turned over great numbers of boulders and removed
the juveniles from the bottom. It was one thing for me to see the
adult abalones and urchins and other auimals being destroyed, but when
1 realized the extent to which the otters turn over boulders and take
the juveniles as well, I really became upset. Naturally, as a diver,
I could see the handwriting on the wall, so I became somewhat active
in attempts to call the situation to the attention of the California
Department of Fish and Game, which eventually did listen to us and did
in good faith attempt to control the sea otter.
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I continued diving, as 1 said, for a perliod of ten years, essen-
tially moving south as the otters moved south, so I have had quite a
bit of experience with them. I'd like to tell you a few of the things
I learned first~hand, things which are hard to understand unless
you've spent substantial time under water. I want to relterate that I
am interested in, fascinated by, concerned about marine mammals. I
enjoy watching them greatly. I'm entirely sympathetic with the former
plight of the otter. However, the difference between appearance and
reality is wvery great. It's one thing to look at otters from the
beach or from a boat-—they're very anthropomorphic, they're enter—
taining, they take care of theilr bables, they look very innocent and
quite delightful.  Under water 1it's something 1like Shiva, the
Destroyer. They virtuyally annihilate the underwater stocks of
shellfish. It 1is entirely clear to me that there can be no co-
existence of otters and commercial shellfish fisheries within the same
area. One of the things that made me realize what a formlidable adver-
sary and a wonderful animal the otter is was an experience I had at
Monterey Bay. 1 was salmon trolling and pulled inte the harbor one
night. We had just dropped the anchor and there was an otter right
next toe us. He had an old coke bottle on his chest and what appeared
to be a rock scallop, and he was beating on the bottle with his rock
scallop and broke the scallop open and ate it. After he was through
he dropped the shell, lay there for a minute, picked the coke bottle
up and looked into it, shook it, and a little octopus popped out! And
he gobbled it!

In the course of my diving, I learned a number of things——it
occurred to me after two or three years of diving that really one of
the most interesting marine mammals was man! Man f{lls the same eco-~
logical niche that otters fill, but in my view, man does it more effi-
ciently. We are able and we do manage for sustained long term yields
of shellfish populations. In the abalone industry we have quite a
numher of management measures, including size limits, depth limits,
area closures, seasons, and now a limited entry program. These have
all been enacted by the state of California, and the idea, of course,
is to gee 1f there's a reproductive stock so that we can go back year
after year and remove a certain portion of that stock for commercial
purposes. An illustration of the ecological niche argument which has
been raised is the urchin and kelp issue. I am sure you are all aware
urchins tend to attack kelp beds, and to eat the holdfasts at the bot-
tom of the kelp; the kelp then is often carried away rapidly during
the first storm of the fall. It's been maintained that otters would
stop the urchins from doing this. Of course, now we have the very
successful urchin fishery doing this as well, and we don't really need
the otters for that purpose. The nearshore marine environment is a
terrific engine of productivity. It goes through annual cycles in
which these kelp grazing animals grow very rapidly. I would not be
prepared to say how much these animals would be worth if we manage
them in a more rational manner, but I would say that it would be a
very great deal.
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I have found that divers are very extraordinary people who work
in a very surrealistic world. They have particular individual quali-
ties which are necessary for survival iIn that environment. I found
them to be very intelligent in a practical way, independent and gelf-
sufficient and not surprisingly, I found that very, very many of them
are strong environmentalists, and are Increasingly well informed and
sophisticated on environmental matters. They understand that thelr
livelihood 1is dependent upon a viable habitat, The nature and
quality of the diving experience 1is sowmething which I think should be
considered: it 4s surreal, superreal, I don't know how else to
describe it. Making a dive 1is like taking a trip on a time machine,
one could say, confronted with a sense of mesozolc life forms that I
find absolutely fascinating. O0ddly enough, men can, I think, learn to
feel at home in the sea. I think there are certain instincts (I don't
know if they are residual or what) but they make you understand what's
going on somehow, if you've been down there for awhile.

I found that divers form very remarkable communities but they are
very vulnerable, just as the sea otter is, in the sense that they are
entirely dependent upon shellfish. When the industry collapsed in
Morro Bay there were very severe socloeconomle impacts. There were
personal tragedies which were directly related to the collapse of the
industry. Divers don't easily learn to adapt to other lines of work
-~they can't use their diving equipment in other industries, they
can't sell 1t, but what's more important, they don't want to. I think
it's important for us to keep in mind that we are managing people, as
well as shellfish and otters. The sooner we learn to regard divers
and fishermen as valuable living wmarine resocurces, the sooner we'll be
able to make rational decisions 1n conflicts like this one. My per-
sonal conclusions are that I, at least, have learned tc regard man as
a marine mammal, as a valuable 1living marine resource. I feel that
there are a whole range of values assoclated with commercial shellfish
diving as a human activity. Otters and shellfish fisheries simply
don't mix, and I'm very hopeful that we will reach a solution which,
to me, would appear to have to be in the nature of a compromise.

JAMES A. ESTES, WILDLIFE BICLOGIST, DENVER WILDLIFE RESEARCH CENTER,
SANTA CRUZ FIELD STATION, U.S5. FISH AND WILDLIFE SERVICE

I'11 try to restrict my comments largely to biolegical issues
because those are the ones that I1've had the most experience with.
I'm really not qualified to coument on social or economic Issues and T
don't really care to make any public statement on philosophical or
woral issues. TFirst of all, 1'd like to simply state that the impor-
tance of oil and the development of oll along the coast of California
has probably been the principal motivating factor in categorizing or
listing the California population of sea otters as a threatened popu-
lation. It was mentioned by Chuck Woodhouse that there have been
studies demonstrating that oil increases the metabolic rate of sea
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otters. I think there's great concern by most of us Involved with the
otter that a large oifl spill would be catastrophie, or potentially
catastrophie, to the present population.

Don Siniff mentioned his view that it would be important to learn
more about natural mortality in the sea otter population in
California. I think most of us who have looked at the data that are
available feel that 1t's very likely that natural mwmortality is
limiting the present growth of the population. I would simply like to
express the view that I think this 1s going to be an exceedingly 4dif-
ficult task. 1 recognize its {mportance, but I'm not particularly
optimistic that studies oriented toward identifying specific causes of
mortality are going to be particularly fruitful.

I'd also like to point out that it was mentioned that the popula-
tion of sea otters in California has been growing at the rate of about
five per cent per year. 1It's not at all clear, looking at the evi-
dence, the data that has been gathered over the last five or ten
years, that the population has increased in numbers noticeably during
that period of time. It is true that the population has expanded its
range, but it's not at all clear that 1t has increased in size: in
fact, it's very unlikely in my view that, at least over the last five
years, the population has Increased at a rate as high as five per cent
per vear.

Dr. Walker spoke of the relationship between man and sea otters
and mentioned that perhaps over the past 10,000 to 15,000 years there
has been an association between aboriginal people and sea otters along
the coast of California. I think, in looking at the history of sea
otters along the coast of Californfa, it's important to recognize that
the species of sea otters that we recognize today probably has been
here for ome to two million years and that thelr very close ancestors
have been here three to five million years. In considering the evolu-
tion of wvarious forms of marine organisms, I think it 1is important to
recognize this fact.

There's much that one could say about the ecological rela-
tionships assoclated with sea otters. The issues are complicated, so
I would like to merely point out two or three specific polats. It is
generally agreed that sea urchins along the coast of California and,
in fact, over much of the world, are devastating herbivores. They are
capable, under some circumstances, of eliminating the standing stock
of plant material and natural marine ecosystems. This is clearly the
cagse in many areas along the California coast. It is also clear that
sea urching have limited kelp beds along the California coast, and
that the mortality of sea urchins, for various reasons, has resulted
in enhancement of the kelp beds. I think there can be little doubt
that sea otters have a very devastating and dramatic limiting impacr
on sea urchin populations. The extent to which this interaction is
applicable along the coast of California is unclear. We have along
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this coast a very heterogeneous sort of ecosystem which behaves very
differently in different locations, and consequently, it's simply not
possible to put forth a simple model explaining the behavioer of this
system.

In conclusion, I'd like to give you my view of the role of
biology in dealing with certain problems related to management of
natural resources. It's my view that people, in looking for advances,
or looking back at the advances made 1in engineering, physics, chem—
istry and mathematics, perhaps expect a bit too much from bioleoglsts
in developing predictive models by which we can understand and manage
the behavior of mnatural populations and ecosystems. I think most
people engaged in research today are looking at populations and eco-
systems from the perspective of trying to understand the processes
acting within these systems, but not necessarily to achieve an ability
to predict precisely the behavior of these systems. It's my view that
this situation is going to prevail--it's just the way bilology is.

RICHARD BURGE, DIRECTOR, POINT WHITNEY SHELLFISH LABORATORY,
WASHINGTON DEPARTMENT OF FISHERIES

The statement that Thorn Smith made in the middle of his talk was
quite interesting to me because he admitted something that I have
never admitted to many people. I moved to Morro Bay in 1963 to take
over studies of the abalone, and at the time 1 moved there I began
hearing from many people the effect the sea otters had on abalone and
other resources. I didn't believe it either! Thorn mentioned that he
was there when sea otters went to Beckett's Reef. I was there when
sea otters were leaving Cambria, and moving on to the Point Estero
bed. I know many fine biologists, dincluding Earl Ebert and Mel
Odemar, who talked about the depletion of abalones. It was Iinfeasible
to me that this could occur when diving on the very rich abalone beds
at Point Esters and seeing the thousands of abalones that occupled
that area. Obviously, otters fed on some abalones and some sea
urchins, but I could not believe that they could have the lmpact that
they do.

In the years before the otters moved into sandy beaches and rocky
habitats, in San Luis Obispo County, the Department of Fish and Game
initiated surveys at Pismo Beach, Point Estero and other areas such as
Diablo Canyon to study shellfish for the purposes of improving manage-
ment strategles for varlous specles. Surveys were initiated at Pismo
Beach in the early 1930s and at Point Estero in about the mid 1960s.
These surveys Iincluded beach transects and diving transects to count
abalones, to count Pismo clams, to develop population estimates, and
to also etudy the life history and ecology of these animals. These
surveys and the information that came from them allowed us to improve
our management of these species. In subsequent years, they also pro-
vided a baseline to study the effects that sea otters had on
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shellfish. What I'd like to review in this very short period of time
1s the depletion rate that sea otters have had on various shellfish
specles.

The surveys at Point Estero were initiated in 1964, and otters
entered that area about 1969, providing about five years of baseline
data. These surveys show that when ottars entared that area, they
first fed on sea urchins, taking a few abalones, but it took three to
four years before they depleted abalone beds to a level that made
fishing no longer commercially feasible. The depletion rate was about
90 per cent through 1978. The abalones that remained were growing 1in
crevices and under rocks, generally out of the reach of both sea
otters and man, and only avallable to a biologist who is inspecting
the botton. John DeMartini mentioned the depletion rate of sea
urching using data from Sue Benech's studies. Sea urchin counts con-
ducted at Point Estero, at Diablo Canyon, and at other areas have
given very similar results. At Point Estero, sea urchins were never
fished, and then they were only fished for a year or so 1n the Point
Buchon to Pecho Rock area before the otters entered that area. Sea
urchins are not cryptic animals like abalones. They 1live on a hard
substrate and many are recruited in shallow crevices, or under the
spine canopy of an adult, meaning that almost all of them are
available to a predator, and for this reason the depletion rate is
much higher than it is for abalones.

Dan Miller, of the California Department of Fish and Game, began
talking about depletion of Pismo clams 1in Monterey Bay in the late
1960s and early 1970s and at that time many of us didn't believe the
sea otters could raft off sandy beaches or take Pismo clams because
they were in sgand, Otters began feeding on Atascadero Beach just
north of Morro Bay in 1970-71, but at the same time, we had the finest
set of Pismo clams that we had seen on that beach 1in 30 years.
Probably quite foolishly, we closed that beach to allow for survival
of those clams. The move may have been foolish, but the data that we
recelved from it was quite valuable for understanding Pismo clams and
sea otters. On the beach, we found that Pismo clams rarely grew above
60 mm or about 2 inches in length, and almost 211 of them had been
taken by the time they reached 80 mm, or about 314 inches. This com—
pares quite favorably with the data that Dr. Walker presented on sizes
of average Pismo clams from kitchen middens. His chart indicated that
prehistoric man began taking Pismo clams at about 1.9 cm and towards
the end of their period, that size was reduced to sbout 1.3 cm. This
is just below the size at which sea otters began feeding on Pismo
clams. When we re-opened Atascadero Beach, we estimated that, using
normal survival rates and growth rates, there should have been about
400,000 Pismo clams available to fishermen; however, we knew better
because we had been conducting surveys. We continued to census the
beach as it opened and we found no one that took a legal size Pismo
from thar beach.
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The otters, of course, have more receantly moved on to the Pismo
beaches. The charts that John DeMartinl presented on the effects that
otters have had there show a number of things. First of all, through
knowledge of recruitment we know that the recruitment and populations
of Pismos are somewhat cyeclie, just ag they are for many other
shellfish, Dungeness crab possibly the most notable. During the late
1960s and early 1970s, recrultment rates were quite low on the beach,
and this was reflected in some of the earlier data presented on catch
effort for 1975 and 1976, when the catch was ranging between two and
five clams per individual. This was, by the way, quite similar to the
catch on Monterey Beach, just prior to that time. However, some very
good sets of young clams occurred in the early 19705 and we closed a
number of the beaches again to protect the small clams from sport
clamming activity and other damage that might occur, so that they
could attain legal size. Just prior to the arrival of sea otters on
the Pismo beaches, the catch had increased to four to eifht clams per
individual. This was probably some of the better clamming at that
beach we had seen in eight to ten years or more, and then we saw the
decline on each individual beach as the otters moved south and fed on
those beaches for a period of a few months to a year. A general
depletion rate of Pismo above 3 inches or so is very close to 100 per
cent. Clammers on beaches in Monterey Bay and on Atascadero Beach
averaged 0 to 4 clams per 100 clammers, in comparison to averages of 2
to 800 per 100 clammers prior to the arrival of the sea otters.

45



2 PHILOSOPHICAL
AND SOCIAL ISSUES

Moderator

Daniel Botkin,
University of California
at Santa Barbara
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INTRODUCTION

Should the sea otters be allowed to extend their range without
restriction, despite the likelihood of severe impacts of that expansion
upon the shellfisheries in California? Or should some areas of the
California coast be kept off-limits to the otters and thus made safe for
abalone, crab and clams? Deon't ask me, I'm just a philosopher. I do
not have a simple, definitive answer. But then, no one else does either;
not the fishermen, the ecologists, the Friends of the Sea Otter, or
anyone else. All of these, philosophers included, offer ingredients to
a decision, for any decision must entail a mix of benefits and costs.
There is no simple recipe for a solution. Whatever the eventual policy
decision regarding the sea otter - shellfish controversy, something of
value must be sacrificed, perhaps a sizeable portion of the sea otters'
range and with it a margin of assurance of their security and survival.
Perhaps we will have to relinquish an economically viable shellfish
industry, or at least tolerate a diminution of this resource and a rise
in the consumer cost of shellfish. What shall be our policy? It depends
upon how we decide to balance the gains and losses. And they are gains
and losses of many types and varieties of values: economic values,
political values, recreational values, aesthetic values, scientific
values and, yes, moral values. Regarding the assessment of most of the
values just listed, I defer to my colleagues at this conference. Con-
cerning the final item on the list, "moral values,” I claim some degree
of professional interest. And so, I offer not a solution of the contro-
versy, but rather an ingredient toward a solution--some evaluative
considerations to keep in mind as we balance out the plusses and minuses
of the various competing policy alternatives.

But perhaps 1 understate the task of this paper. For I will not
simply be adding a few more items to the debate, I will propose that the
issues be viewed from a perspective radically different from that which
most of us, as products of Western civiliation, are accustomed to. I
will suggest that we not ask directly, "What management policy is in the
best interests of human beings?" but rather, "What policy best protects
and respects the value and integrity of the life community of which
human beings are a part?" Perhaps it is from this second point of view,
what T will call "the ecological perspective" or "the eco-system point
of view," that the greatest value of sea otters and other such economic-
ally "valueless" (even costly) species can be understood, appreciated
and realized -- by and for human beings. Such "useless” creatures, I
will suggest, are of most value to us when, paradoxically, they and
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their habitats are valued for themselves; when, that is, we assume an
ecological perspective rather than an anthropocentric point of view,

The task and structure of this essay can now be set forth. To
begin, I will describe, in turn, the anthropocentric and the ecosystemic
approaches to evaluating natural resources, species and habitats. I
will then offer some empirical arguments in support of the ecosystemic
view. Following that I will suggest that human beings are psychologi-
cally so constituted that, in order to be healthy and fulfilled, they
need to care for things beyond themselves--things beyond their immediate
concerns, neighborhoods and lifetimes. From this and other considera-
tions, it follows that a personal life exclusively directed to the
search for self-satisfaction is self-defeating.

These considerations of moral psychology which I call, in turn, the
need for self-transcendent concern and the moral paradox will be joined
with the ecological point of view to yield the conclusion that a self-
transcending concern for the welfare of wild species and their habitats
enriches the quality of moral life; that persons with genuine reverence
and respect for wild creatures and their habitats will, through this
concern, enjoy greater Ffulfillment in their own lives and be bhetter

neighbors to each other.1

ANTHROPOCENTRISM

Anthropocentrism, the view that man's needs and interests are of
supreme and even exclusive value and importance in nature so dominates
the thinking of most people in our culture that it is virtually pre-
conscious--an unexamined presupposition of most popular reflections,
feeling and utilization policies regarding wild nature. Anthropocentrism,
or "human chauvinism" as Richard and Val Routley call it (Routley, 1979;
pp. 36-5%) has both a religious and a secular foundation, The religious
theme is set rather explicitly in a famous verse in Genesis (I:26) in
which the Lord is recorded to have said: "[Let man] have dominion .
over all the earth, and over every creeping thing that creeps on the
earth." And than, that famous injunction, "be fruitful and multiply and
fill the earth and subdue it. . ." (Genesis I:28).

In this paper I have condensed and summarized much of the content
of a university course. Thus I will, of necessity, make brief, abstract,
and sometimes dogmatic statements with only a promise that my arguments
have been presented elsewhere in greater detazil. I invite the reader to
examine works c¢ited in these notes and references and to explore further
this sketch of an environmental ethic; that is, this attempt to articu-
late and justify a policy of responsible conduct toward "useless” nature.
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Recently, many historians (notably Lynn White, Jr.) (White, 1967,
p. 3167) have focused upon those verses as typifying the Western reli-
gious approach to man's place in nature. By this account, nature was
created for mankind's benefit, and it is his role te be the master of
nature. The Lord created the earth as a garden and habitat for man,
and man is given little restriction regarding his use of it. Moreover,
there is little acknowledgment of the limits of mankind's capacity to
wisely manage the earth exclusively for its own use.

The rationale and justification of the secular approach are some-
what different, yet they lead to essentially the same conclusion. By
this account, life has recently evolved to include a self-conscious,
rational, deliberative, personal species--homo sapiens. Some species
have sentient lives; that is, they are capable of feeling and, most
significant, morally speaking, of feeling pain. Most species, however,
are neither sentient nor conscious. That they are alive or not "matters"
not a bit, say, to an insect, to a tree, and perhaps very little to a
hummingbird. These species haven't the mental (which is to say the
neural) capacity to "care.”" Life matters most, if not exclusively, to
the one species we know that can contemplate the past, present and
future of its own life and act rationally and deliberatively to affect
the condition of that life. Again, that singular species, is, of course,
the human species. Nature, according to this point of view, matters,
bas value, has significance, only if there is a species to whom it can
have significance. It follows, than, that values in nature are almost
exclusively human values. The only possible qualification to this rule
would be the value of avoiding cruelty to non-human sentient species--
the so-called "higher animals." Except for that provise, that sole
perscnal and rational species, homo sapiens, has acquired with its
capacities the privilege, even the right, to do with rature what it
pleases. So we come, at length, to the same conclusion as that of
theological anthropocentrism: nature exists for mankind's advantage and
use. What counts exclusively is humanity--its aspirations, its desires,
its interests--with possibly the minor qualification that, as moral
agents, human beings should not be wantonly cruel to animals that have
the capacity to suffer.

Does this anthropecentric position offer no safety or security for
the sea otters and their habitat? Well, perhaps it does--at least for
the short term. After all, sea otters are adorable and cute. And so
long as we feel that way about them--so long, that is, as they entertain
and delight us--then we may take some trouble to keep them around. But,
again, we will do so on account of what they do for us. But if that is
the reason we protect the sea otters, then their safety is hostage to
our taste and modes of entertainment. But tastes and attitudes change,
as do our moral fashions. From a similar perspective, the California

Condor or the celebrated Tennessee Snail Darter2 (neither of which is
adorable at any stage of life), would gain not an iota of protectiom.

2 The snail darter {percina tanasi) is, of course, the endangered
fish that effectively delayed construction of the Tellico Dam in
Tennessee.
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But what attitude toward nature renders the world safe for the
California Condor and the Snail Darter as well as the Sea Otter?
(Apparently that attitude has some hold on us since we do, in fact, have
laws protecting even ugly endangered species.) Is there an attitude
toward nature that does not require an "aw gawsh!"™ response, or other
such simple-minded projections for us to care encugh to take some trouble
and expense to protect a 'useless" species? I rather doubt that the
uncompromising human chauvinist will offer us much warrant for protec-
ting a species that can not he readily shown to be useful, entertaining,
or of some other direct wvalue to human beings. And so if other human
values compete and conflict, say, with the integrity of the sea otters’
habitat, the “aw gawsh!" factor might readily be over-ridden and the sea
otters' tenure be placed in great peril.

THE ECOLOGICAL PERSPECTIVE

How, then, shall we answer the human chauvinist? There are several
strategies for rebuttal, but many of them will have little appeal to the
modern frame of mind. For example, one might attempt to defend the
primitive belive in animism or perhaps pan-psychism. (This approach,
after all, is not unheard of these days. Recall The Secret Life of
Plants [Tompkins and Bird, 1973].) Both positions hold that nature is
alive and sentient. A more promising answer to anthropocentrism, I
think, would be to attempt to dissolve the hard conceptual line that we
customarily draw between human beings and "nature," and to challenge the
implicit assumption that we can somehow physically, organically, and
even psychologically, detach the fate of mankind from the fate of nature.
We might even challenge the notion that such a view of the man-nature
relationship is productive of scientific or moral insight. Perhaps
there is a better way of viewing the natural order and man's place in
it. But in what sense "“better"? An example from the history of astron-
omy might clarify my point.

Befere the days of Copernicus it was, of course, possible to plot
the positions of the planets and to forecast the concurrence of eclipses
and other celestial events, even with the assumption that the earth was
the center of the solar system. But, as most students of the history of
science are aware, the geocentric view required the positing of an array
of complicated theoretical entities (such as ‘"epicycles") which
"adjusted” the theoretical model to permit moderately accurate predic-
tions. For this system to "work," for it to "fit" the observed data,
the theoretical scaffolding had to become quite complicated and unwieldy,
and was overburdened with otherwise useless ('ad hoc") assumptions and
theoretical concepts. "Suppose instead," Copernicus asked, "we just
assume that all the planets, earth included, are satellites of the sun.
What then becomes of our capacity to make predictions and the conceptual
equipment required to do s0?" What happens is that we make better
predictions and do so with but a fraction of the theoretical baggage and
the computational fussing. We do not, for instance, need to assume that
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one insignificant speck of heavy elements (the earth) stands still while
all the rest of creation moves about it. Assume further that the very
concept of motion itself, and the variables that define it (namely time
and space), are themselves functions of the place and circumstance of
observation, then still more heretofore intractable physical problems
fall within our conceptual reach and into theoretical place. The stage
is set for yet another scientific revolution. Enter Albert Eimstein.

Is there, analogously, a better point of view regarding man’s
function in nature (an empirical~scientific question) and man's respon-
sibility toward nature (a moral question) that similarly simplifies the
task of the scientist and the moral philosopher, and which brings insol-
uble problems and paradoxes within the range of resolution? Perhaps
such a transformation of perspective is available: the ecolegical point
of view.

Let us propose, then, that nature not be regarded as humanity's
personal playground, garden or supermarket, of use and value only as
mankind regards it as such (however wisely and far-seeingly he may
"manage” it). What do we gain scientifically from such a point of view?
What do we gain morally? I suggest that we gain so much in our under-
standing of our physical, biotic and, yes, of our meoral "place" that
simplicity and clarity themselves strongly recommend this new, holistic,
integrated point of view.

The ecological point of view is, first of all, holistic; it focuses
upon the "all-ness'" of nature. The anthropocentric perspective tends to
be particularistic; it focuses upon the eachness of things. To the
"human chauvinist" (and perhaps especially the theologically-oriented
chauvinist), nature is a museum of discrete specimens, or, to mix the
metaphor, a vending machine with separate and distinct trinkets which
can be had as whim and inclination require (and with an implicit under-
standing that there is a vendor on call, ever ready to restock the
machine). Extracting an item from the machine affects no other part of
the machine. The act of purchase is a discrete, disparate, isolated
event. Returning to our original simile, the specimens in "museum
earth" are viewed, contemplated, and perhaps admired separately and in
sequence, like pearls on a string. But they remain securely in place,
as the spectator leaves the museum door and returns to his resident
world of personal concerns and "human interests.”

The ecologist does not view things this way. Rather than tallying
up each part to sum up an aggregate collection, the ecologist understands
that a view of the whole illuminates his knowledge of the parts. Species
have a function, a niche, in the life community. Particular organisms
are not specimens in museum earth, they are conduits of energy flows and
nutrient cycles. We cannot, says the ecelogist, know what an organism
is or what a species is, unless we know, additionally, what it does.
Knowledge of the organism does not end with the outer membrane. The
whole informs the part. Unity in system, equilibrium and stability in
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and through complexity and diversity--these are the themes and princi-
ples of the ecological point of wview,

By examining the whole, we discover functions of the whole that are
basic to ecological science: that diversity enhances stability, that
established systems tend toward equilibrium, that life communities are
complex cybernetic systems with negative feedback mechanisms serving to
restore stability following externally caused disruptions. Both ecolog-
ical and molecular biology zreveal, in macro and micro perspective,
unimaginable degrees of complexity and suggest, beyond the shores of our
knowledge, an unfathomable sea of fact, hypothesis, data, theory, law,
function, diversity, structure that are and will forever be beyond our
understanding and control. The biologist well knows that he is dealing
with an order of nature that can encode, in the microscopic space of a
cell nucleus, more information than is coantained in a library. He is
privileged to study the structure of life communities and organisms that
have evolved over billions of years and through an infinitude of discrete
"experiments" of selective evolution (Commoner, 1971, pp. 42-43).

Both bioclogist and philosopher know that it is practically and
logically impossible to know all there is to know, even generally and
abstractly, about life communities. It is practically impossible because
there is simply toc much to be known. Furthermore, biotic omniscience
is logically impossible for the simple but interesting reason that we,
the knowers, are integral parts of the known. Thus our very knowledge
of the life community, and of our part in that community, alters our own
knowledge. We can no more encompass all knowledge of ecology than we
can catch our own shadow or stand at the end of the rainbow. And if we
cannot fully understand, then it follows that we cannot completely
manage and control. Knowing this, the life scientist is both epistemi-
cally humble and technologically conservative. He is understandably
reluctant to reach blindly into the life machine and blithely pull out
and discard random parts.

I write here of the science of ecology; specifically, of the mode
of knowledge characteristic of that science, of the structure that the
science displays as the ecologist gathers, interprets, and integrates
his data, as he defines and clarifies his concepts, and as he formulates
his laws, principles and theories. But how do we move from a scientific
to a moral point of view? We move with great difficulty and cautiom,
for here we encounter perhaps the most formidable problems of contempo-
rary critical ethics; namely, the question of the logical bearing of
facts upon values and the problem of moral justification. If I even
begin an attempt to explain these difficult and technical issues, we
shall never return to the topic of this paper. So I will reluctantly
set these considerations aside and move to a series of suggestions as to
how the ecologist might inform the moralist. (I have attempted the
difficult and technically exacting task of assessing the cogency of
these suggestions elsewhere.) (Partridge, 1981b 1981c).
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My argument in support of the ecological perspective upon the moral
question of man's responsibility to nature will include the following
elements: First, I will argue for the value, to human beings, of biotic
diversity. Next, I will examine the contention that human beings have a
genetic need for natural environments (I have coined this theory "bio-
humanism"). Then I will indicate that the direct experience of wild
nature is an intrinsic good. Feollowing that, I will suggest that, in
comparison to the anthropocentric view, the ecological perspective has
considerable advantages of theoretical coherence and scope of applica-
tion. My discussion then turns to comsiderations of moral psychology,
wherein I argue that human beings have a fundamental need to care for
things outside themselves and that this need is suitably met, and human
life enriched, by a transcending concern for the well-being of natural
species, habitats and ecosystems. The paper concludes with an applica-
tion of these considerations to the issue of the management of the ses
otter.

THE CASE FOR BIOQTIC DIVERSITY

Granted that sea otters are cute, adorable and enjoyable to watch.
Surely we should protect them. But why need we protect their habitat as
well? Why not put them in zoos, where we can enjoy their antics close
up. And if we appreciate their company so much, let's domesticate them
and have them as pets. (And if they don't adapt at once to being pets,
we can, if patient, breed pet-qualities into them.} This way we both
keep the sea otters and also utilize the Califormia coastal waters for
shellfishing and other uses that might be incompatible with the unmanaged
presence of wild sea otters.

Let's expand the question. If, as "Global 2000" (the report of the
President's Council on Environmental Quality) warns us, we are about to
lose 20% of all species in the next twenty years, them so what? Isn't
there such a thing as " enough species"? Why this insistence upon a
diversity of life forms? Why must we have as many species as possible?
Aren't there enough now? Perhaps even more than enough? Why not settle

for enough?

I have neither the space nor the scientific expertise to give these
questions the attention that they deserve. Most members of this panel
are far better qualified to speak on the value of ecosystemic diversity
and complexity. Let it suffice, then, for me to repeat some of the more
common arguments for biotic diversity.

The ecologist tells us that the more complex and diverse an ecosys-
tem, the more stable it is. This rule, by the way, is strangely contrary
to our experience with artificial systems such as machines. In this
latter case, we find that the more complex a machine, the more that can
go wrong with it and the more difficult and expensive it is to replace
it. Why the difference? As I understand it, biotic stability is accom-
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plished through redundancy and through complex feedback control systems.
The more diverse the ecosystem, the larger the pool of resources avail-
able to fulfill disrupted functions (niches) of the system or to check a
sudden growth of the population of a component species once a predator
is removed, or a new food source is introduced into the system.

I will leave it to the experts to explain and to validate the rule
that diversity increases stability. Suffice it to say that I accept
their rule. And given this rule, it follows that if we value ecosystemic
stability as an end, we should likewise value ecosystemic diversity as a
means.

But there are further reasons to value the diversity and the conse-
quent stability of an ecosystem. For instance, being more stable, a
diverse ecosystem, and in any case an established natural ecosystem, is
self-regulating. Artifically simplified ecosystems, on the other hand,
are more likely to require management, especially if these systems have
significant energy and nutrient imports directed to particular artificial
(e.g., economic) benefits. The paradigm case, of course, is that of
agriculture, and especially of intensive, mechanized agriculture.

Unquestionably, if we are to maintain a civilized mode of existence,
large portions of the earth's surface must be domesticated and managed,
and that means that these regions must be biotically simplified. It is
even desirable to do so, once we grant that the civilized condition is
desirable. (It would simply make no sense to value civilization and, at
the same time, deny any value to agriculture and urbanization.) Thus we
arrive at what I call the '"fail safe argument" for leaving appreciable
portions of the planet in a wild state. A natural ecosystem that has
endured in a moderately stable condition over millions of years with
only slow increments of evolutionary change, is not likely suddenly to
go awry. An ecosystem that is managed, even intelligently, knowledgeably
and competently, for what must be rather short-term obejctives, is
always in some danger of '"becoming unstuck." To avoid biotic "unravel-
ling" of artificial ecosystems requires constant study, attention,
monitoring, forecasting -- in short, management. When we significantly
interfere in nature, we have the responsibility of asking "“and then
what?" (as Garrett Hardin so eloquently reminds us) (Hardin, 1977,
1980). A linear increase in particular interventions leads to an expo-
nential increase in long-term consequences. And, in fact, our interven-
tions are themselves increasing expomentially. Thus we are constantly
being surprised, too often unpleasantly, as we encounter the unintended
and unexpected 'by-products"” of our management of mnature. In stark
contrast to this, natural systems, left alone, are quite capable of
self-regulation. They do guite well without our interventions.

There is an additional argument for allowing significant portions
of nature to remain undisturbed. The more we interfere with nature, the
more human effort and attention is required to manage it, and that means
time, effort, attention, and concern that might otherwise be devoted to

54



aesthetic creation and enjoyment, to philosophical contemplation, to the

expansion and enrichment of friendships, to the advancement of scientific
and human knowledge--just to mention part of the inventory of enjoyments

and fulfillments that enrich human life. And if we neglect to assume

the management of the artificial interventions that we have undertaken,

or if we thoughtlessly leave to future generations an unfair burden of

managerial responsibility, then eventually, through managerial neglect

or simple incapacity to cope with accumulating difficulties, nature will

become "unstuck” and the price may be very grave indeed.

If our attempts to domesticate nature through mechanized agriculture
occasionally fail (due, for example, to the ravaging of a monoculture by
an uncontrolled bacterium or insect pest), we may have desperate need to
return to the storehouse of nature to find alternative means of suste-
nance. We should not burn the bridges back to our aboriginal sources of
food and other necessities. And nature supplies more than physical
nourishment. In the section that follows I will suggest that mnature
nourishes our emotions, our temperament, our minds, and our souls as
well. The wellsprings of these human goods should be kept safe, lest
our civilized enjoyments fail us.

The "“fail-safe" argument for the preservation of natural habitats
yields clear moral implications. These implications become apparent as
we ask, "What general public attitudes and habits are most likely to
result in policies that will be more protective and less exploitative of
wild ecosystems?" Surely this would be an attitude of respect and
reverence toward nature and a frame of mind which, to borrow Aldo
Leopold's terms, regarded nature as a community rather than a commodity,
and man as a citizen of this life community rather than a master. This
precisely describes ecological morality, or "the land ethic."

"RIQ-HUMANISM": THE ARGUMENT OF “GENETIC NEED"

Why preserve wild nature and the wild creatures therein? One
intriguing answer to this question has been proposed by a number of
biologists, geneticists, ecologists and ethologists. They plausibly
suggest that our need for nature has a genetic base. We need, in short,
the environment in which we developed as a species. A prominent defender
of this hypothesis of "bio-humanism”" is the botanist, High Iltis. He
writes:

Every basic adaptation of the human body, be it
the ear, the eye, the brain, yes, even our psyche,
demands for proper functioning access to an environment
similar, at least, to the one in which these structures
evolved through natural selection over the past 100
million years. . . . [L}]ike the need for 1love, the
need for nature, the need for its diversity and beauty,
has a2 genetic basis. We cannot reject nature from our
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lives because we cannot change our genes [Emphasis in
the original] (Iltis, 1967, p 887).

It follows from the bio-humanist hypothesis that a destruction of the

natural environment diminishes man's legacy and estate by depriving him

of places of refuge, fulfillment, "re-creation" {in the literal sense of

that abused word)}. Such destruction, writes Paul Shepard, is "an amputa-
tion of man." (Shepard, 1969, p 4), To be healthy and fulfilled, we

cannot be totally detached from that which nurtured us. The sack of

skin that encloses the human organism does not contain all of '"human

nature." Thus, in a significant sense, the human organism is the natural
world which created it. Nature which nourished us as a species sustains

us still. There may be more truth than poetry in the worn metaphor,

"Mother Nature."

Could we survive 1in an entirely artificial enviromment? On a
planet wholly domesticated, with every last vestige of wilderness crowded
out? Perhaps we could. However, it would be a much diminished life.
Or so the bio-humanist would argue.

Thy hypothesis of bio-humanism will be difficult either to confirm
or refute because of the persistent and recalcitrant difficulty of
separating and isolating the respective roles of heredity and environ-
ment--''nature and nurture”--in determining behavior and taste. And yet
it is urgent that we attempt to determine just how much we need to be in
the presence of wild nature. In the meantime, the very plausibility of
the bio-humanist hypothesis mandates caution and conservatism with
regard to our policies of exploitation and development. If, at length,
we conclude that mankind can manage quite well without wildermess, there
will be time enough to dismantle it, if that is what we choose to do.
However, if we eventually discover that mankind has a deep need to be in
the presence of the kind of natural species, landscapes and ecosystems
that produced him, we may arrive at the realization too late to reclaim
and enjoy our precious natural legacy.

If, as Iltis and others suggest, we have a genetically-coded need
for nature, then an encounter with nature should evoke feelings of
unity, of harmony, and of affirmation of nature. That it does so is
abundantly clear in the received historical record of religion, art and
literature. After all, was it not in the wilderness that Moses, Gautama
Buddha, Jesus and other great figures in the world religions found their
enlightenment and their mission? Manifestations of the message of
nature evoked in art and literature are plentiful. One need only think
of Beethoven's Pastoral Symphony or Debussy's La Mer, the poetry of
Wordsworth or Gary Snyder, the landscapes of Turner or Cezanne, the
essays of Emerson, Thoreau or Muir, and of Aldo Leopold, Joseph Wood
Krutch and Edward Abbey in our own time.

Candor requires acknowledgement of a contrary trend. As historian
Roderick Nash reports, the early colonists in North America regarded the
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wilderness as dreadful, alien, satanic (Nash, 1973). Even today, those

who live in remote and less civilized regions such as Tanzania and

southern Utah, are bewildered by the trouble and expense that Europeans

and southern Californians will tolerate just to be in the presence of

their '"useless" wilderness. Such outlanders are inclined to preserve

wilderness only if obliged to do so by an oppressive foreign power, such

as the Department of the Interior, or if convinced that there is economic
benefit to be gained by attracting the wilderness-craving tourists

(Nash, 1979). But this affirmation of nature, this evocation of feelings
of wonder, harmony, unity, reverence, is available to most of us. When

we imperil the sea otter by restricting its range and threaten its

habitat with development and marine pollution, we diminish the possibil-

ity of such experiences. To lose such opportunities, I submit, would be

grievous and irredeemable.

THE ARGUMENT FROM COGNITIVE ADEQUACY

The essential message that the biologist and the ecologist has for
the moral philosopher is that man evolved from, and remains a member of,
the natural community. Man is a natural being and thus remains subject
to nature's laws. This is so whether or not we are aware of this depend-
ence or desire it. We have long believed that this was not so; that
mankind was of a special and separate order from nature. Recently,
while we have acknowledged our natural origins, we have allowed our-
selves to believe that with our remarkable growth in scientific knowl-
edge and technical power we could declare our independence from the life
community. The hard facts seem to indicate that we can not, and that we
will continue to believe otherwise at our great peril.

Ecclogical science also recommends, by example, the holistic point
of view--a perspective effectively and productively employed by the
ecologist in his work. However, the moral philosopher need not learn of
this approach from the ecologist, since most moral philosophers have
long recognized that morality makes no sense when viewed reductively;
that is to say, 2 rational code of morality is not to be comprehended
simply by summing up the separate tastes, preferences, desires and wills

of each member of the community.3 On the contrary, most moral philoso~
phers have learned that if morality is to be understood and justified at

3 This realization has been '"general" among philosophers, but not
universal. Recently, the logical positivists and some existentialists
have attempted just such a reductive and atomistic approach to ethics,
with a resulting denial by these philosophers of objective and rational
grounds for moral judgments. I have discussed these "non-cognitivist"
approaches to ethics and their relevance to environmental ethics in my
paper, "Environmental Ethics: Obstacles and Opportunities” (Partridge,
1981c).
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all, it must be viewed in the context of the system of the community, of
the role of the institution of merality in that community, and of the
agent's understanding of his function in that community. In short,
morality, moral principle, moral instruction, are intelligible only when
human conduct is wviewed holistically, systemically, contextually, from
the point of view of an integrated community of persons. This peint
has been persuasively argued in the past by such social contract theo-
rists as Thomas Hobbes, John Locke, Jean Jacques Rousseau, it has been
reiterated in the present by game theorists and systems analysts (as in
the case of the celebrated "prisoner's dilemma" and Garrett Hardin's
splendid paper "The Tragedy of the Commons") and active philosophers
such as Kurt Baier, Michael Scriver, and John Rawls. Time forbids
explication and elaboration of this contention that contemporary moral
philosophers are, in general, favorably inclined to think holistically
and systematically about moral communities (of persons). Suffice it to
say that a moral philosopher interested in deriving norms of conduct
toward nature (that is to say, an environmental ethic) should find it
relatively easy to adopt the ecologist's prefered mode of holistic and
systemic thinking. The moral philosopher is used to such modes of
thought in his examination, articulation and justification of social
norms. Articulating an ecological ethic should present little difficul-
ty to the moral philosopher. He faces his greatest challenge as he
attempts to justify such an ethic. Then he must face, and take account
of, some significant differences between social communities and life
communities. We will return to this point near the close of the paper.

Earlier I described how, at certain pivotal moments in the history
of science, radical reconstructions of theory and redefinitions of
concepts have accomplished 'cognitive breakthroughs"~-resolutions of
previcusly insoluble puzzles and contradictions, extensions of the range
of prediction and explanation, and a simplification of the logical and
conceptual structure of the science. Such revolutions in scientific
thought were accomplished by Copernicus in astronomy, Galileo, Newton
and Einstein in physics, Darwin in biology, and Freud in psychology. In
a similar manner, the holistic, systems-oriented perspective of the
ecologist displays significant cognitive advantages over a particularis~
tic reductive approach to the life sciences.

Boes moral understanding undergo similar transformations of struc-
ture and extensions of scope in the course of its development? The
history of ethical thought would seem to indicate that it does. But
even more startling are recent investigations by the psychologist
Lawrence Kohlberg that indicate that 2 series of transformations occur
in each person in the course of the growth and development of his moral
perception and cognition (Kohlberg, 1973, 1971; Muson, 1979). Kohlberg
described moral growth as a progression, through a series of six distinct
"stages," toward greater "cognitive adequacy." As in the case of the
theoretical scientist, the child, in the course of his moral development,
finds himself faced with a series of unresolved puzzles and contradic-
tions ("cognitive dissonance"). He then gropes for a new theoretical
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structure that will realign and thus resolve these puzzles and contra-
dictions by assimilating them into a more coherent system of thought
with a larger scope of application,

A reflection upon first, the history of scientific revolutions,
second, the apparent scientific advantages of the holistic, systemic
perspective of the ecologist, and finally, Kohlberg's studies of the
psychology of moral development yields the suggestion that the ecosys-
temic perspective might offer a better mode of viewing our moral respon-
sibilities toward nature--"better," that is, than the traditional and
prevalent anthropocentric view. If this is so--if, in fact, an ecologi-
cally oriented morality constitutes an advancement in moral thinking
over the man-centered view--then previously inscluble puzzles and con-
tradictions might 'fall into place' in the new structure, thus "harmoni-
zing" previous "cognitive dissonance." Let's see if this is the case.

Anthropocentrism proclaims our capacity, even our "right," to
manage the natural estate exclusively for human advantage and use. The
ecological moralist denies both the capacity and the right to do this.
Support for the ecological moralist's view is found in the accumulating,
dreadful account of the cost of our careless exploitation of nature:
uncontrolled population growth, resource depletion, species extinction,
and a widespread poisoning of the biosphere through casual dumping of
the refuse of our industrial civilization. Awareness of all this should
create a "dissonance" in the world-view of the human chauvinist. For,
if man is so wise, powerful and capable of managing his private rlanet,
all this should not be happening to him.

Anthropocentrism also creates a "moral dissonance" which might well
be resolved through the ecosystemic view. While massive exploitation of
nature might seem to serve the interests of people we care about, such
as our contemporary neighbors and our children, even such "altruistic"
solicitude for the welfare of immediate and contemporary others may be
felt to be inconsistent with a "natural"™ and intuitive regard and admira- .
tion for natural landscapes and species that one seems to have despite
one's anthropocentrism. (Promptings, perhaps, of "bioc-humanistic
impulses”?) Thus one might somehow feel a2 measure of discomfort about
the casual destruction in a few years time of species and habitats that
had evolved and endured over millions of years. But in what moral terms
does the human chauvinist articulate, much more defend, a case for
restraining such biotic destruction and exploitation? Moral concepts
such as "rights," "duties," "justice," "responsibility," emerge from the
evaluation of persons and their communities. But they seem strained and
inappropriate when applied to nature. There even appears to be some
difficulty in extending the concept of "rights" to apply to future
generations which, after all, do not exist now when we are making deci-
sions that will significantly affect the quality of their lives in the
future (Partridge, 1981a, 1976). In short, in the realm of ethics, the
anthropocentric view just does not seem to do the cognitive work that we
want it to do. It leaves us with just tco many puzzles and paradoxes.
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Somehow it seems inadequate to say that we should protect the sea otters
simply for the sake of the enjoyment we gain by having them around, even
less to argue for their protection in terms of the economic value they
realize by promoting tourism. Somehow these points in "defense" of the
otters seem rather crass and morally irrelevant. Something essential
seems to be missing from this "defense."

I suggest that there is a basic inconsistency between a factual
membership in a community and a moral mastery thereof that cannot be
psychologically sustained. Thus the sort of anthropocentric arrogance
that leads us casually to eradicate species of millions of vyears of
development will "feed back" to affect our attitudes and behavior toward
members of our own species and toward our own habitat. The self-seeking
tframe of mind that leads to and manifests a willingness to shred and
destroy ecosystems of countless ages of standing, and which even urges
an active participation in such destruction, is not a frame of mind that
is well designed to promote moral qualities that one might prefer to
find in one's neighbors--such qualities as mutual respect, restraint,
humility, and loyalty to one's community.

ARGUMENTS FROM MORAL PSYCHOLOGY

"Self Transcendence"

S0 far I have argued for the advantage of viewing our species and
our responsibilities from an ecological perspective and against the
anthropocentric point of view. I have also attempted to give empirical
indications as to why we should value natural areas and preserve biotic
complexity and diversity. The remainder of my remarks will focus upon
moral psychology.

After a remarkably extended period of oversight and neglect, moral
philosophers are once again adopting a psychelogical perspective and
examining the perennial issues of good and bad, right and wrong, obliga-
tions and rights, etc., in such psychological terms as needs, fulfill-
meénts, moral sentiments (Rawls, 1971), motives, habits, capacities to
comprehend and obey moral maxims, problem-solving abilities, moral
educability, etc. Many philosophers (and I include myself) believe that
apart from these psychological considerations, attempts to solve ethical
questions are pointless and unavailing. And yet, by bringing these
considerations into moral contemplation and controversy, we complicate
these moral issues enormously. Be that as it may, this focus of atten-
tion on human sentiments, needs, motives, habits, capacities and fulfill-
ments is indispensable to moral philosophy.

My discussion of the application of moral psychology to an ecologi-
cal ethic will focus on basically two themes: TFirst of all, the need
for self-transcendent concern, and second, what has been called "the
moral paradox'--an observation, reiterated throughout the history of
religious and philosophical ethics, that one's self-interest is best
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served by not seeking one's self-interest. Through these psychological
considerations we may find that, viewed in the full systemic context, an
operative, ecologically-oriented moral policy toward nature--a policy
that regards the "interests of nature" in addition to, and perhaps even
prior to, immediate human concerns~-is a policy that is ultimately most
fulfilling of human aspiration and most deserving of human loyalty.

Let us approach the consideration of moral psychology by confront-
ing the ecological moralist with an artificially difficult case. Let
us, for the sake of argument, concede to the opponents of the Friends of
the Sea Otter the larger part of their position. Assume that the otters
will be quite safe in their present habitat and thus need not expand
their range. Concede that unmanaged sea otters and a commercially and
recreationally viable shellfish population cannot co-exist. Grant that
an abundance of shellfish is well worth having for reasons of commerce
and recreation and sufficiently valuable to give presumptive warrant to
reserve large areas of the coastal waters for shellfishing. And finally,

assume that live sea otters are of no economic value.

And so we are left with this essential question: Can we argue for
the safety and security of the sea otters, and, much more, for the
security and preservation of their habitats, with no better reasons than
we would argue for the security and preservation of "non-adorable" and
even ugly species such as the California Condor, the snail darter and
the furbish lousewort? That, I think, becomes the crucial question.

I think that we can argue this. Let's formulate our gquestion in an

apparently paradoxical format: '"Do we need to need species that we do
not need?" Assume a constant sense to that word "need" and the answer
is clearly "No." It is a simple logical truth that we do not need what

we do not need. End of gquestion. But assign different senses to the
word "need,"” (as 1 believe we appropriately can) and we might get this

paraphrase: "Is human life enriched by caring for things that are of no
apparent use to human beings?" This is our question. 1 suggest that
the answer is 'Yes.'" Furthermore, I suggest that a life bereft of

"useless things" is not an enviable life. How shall we argue this? We
shall argue it by looking deeply into the logic and psychology of moti-
vation and "need."” We will find, I think, that fundamental tc the human
condition is a need to care for things outside of oneself--what I have
elsewhere called "the need for self-transcending concern” (Partridge,
1981aj.

4 Of course, dead sea otters, more specifically their pelts, are
extremely valuable. We just do not permit the collecting of sea otter
pelts because we feel that the otters are more valuable alive in their
habitat than on milady's shoulders. Why? Well that's the very point in
questicon in this conference and in this paper.
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In another work I have presented the following characterization of
"self transcendence": "By claiming that there is a basic human need for
'self transcendence,' I am proposing that as a result of the psychode-
velopmental sources of the self and the fundamental dynamics of social
experience, well-functioning human beings identify with, and seek to
further, the well-being, preservation, and endurance of communities,
locations, causes, artifacts, institutions, ideals, etc., which are
outside themselves and which they hope will flourish beyond their own
lifetimes. . . ." Thus we cannot regard our decisions and the values
which we hold to be restricted to and isolated within ourselves.

This claim has a reverse side to it; namely, that individuals who
lack a sense of self transcendence are acutely impoverished in that they
lack significant, fundamental, and widespread capacities and features of
human moral and social experience. Such individuals are said to be
alienated, both from themselves and from their communities. If such
individuals lack concern for self-transcending projects and ideals
because of a total absorption with themselves, they are said to be
narcissistic personalities.

"Self transcendence" describes a class of feelings which give rise
to a variety of activities. It is no small ingredient in the production
of great works of art and literature, in the choice of careers in public
service, education, scientific research, and so forth. 1In all this
variety, however, there is a central, generic motive; namely, for the
self to be part of, to favorably affect, and to value for itself the
well-being and endurance of something that is not oneself (Partridge,
1981a).

Elsewhere I have presented several arguments in defense of the
claim that healthy human beings need self-transcendent concerns. In one
of these, the argument of "import transference," I point out that if an
institution, place, orpanization, persom or principle is important to a
certain individual, that individual will regard that thing as intrinsi-
cally valuable; i.e., as worthwhile in and of itself. He will care for
its fate (an appropriate word for this caring may be "love") even beyond
the term of his own lifetime. Thus, John Passmore writes:

When men act for the sake of a future they will not
live to see, it is for the most part out of love for
persons, places, and forms of activity, a cherishing of
them, nothing more grandiose. It is ipdeed self-
contradictory to say: 'I love him or her or that place
or that institution or that activity, but I don't care

what happens to it after my death.' To love is, amongst
other things, to care about the future of what we
love. . . . This is most obvious when we love our

wife, our children, our grand-children. But it is also
true in the case of our more impersonal 1lives: our
love for places, institutions and forms of activity
(Passmore, 1974, p. 88).
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The Paradox of Morality

I1f, as 1 have urged, self transcendence is vital to the human
condition, then surely its absence should be seen to exact a high price
in the life quality of those who are devoid of self-tramscendent inter-
ests and concerns. And here, I think, we find clear clinical evidence
to suppert the claim that self-transcendent concern is essential to
psychological health and well-being. In psychiatric and sociological
literature a lack of active personal interest and involvement in external
concerns and causes is called "alienation,"” a common and apparently
increasing phenomencn in contemporary life.

A lack of self transcending interest, concern and involvement, in
short a lack of valuing of external things in and for themselves, is
defined as alienation. When value is turned inward and focused directly
and exclusively upon oneself and upon one's image of oneself, this is
called narcissism. Narcissism is not only widespread in our present
culture, it is even recommended and celebrated by such "pop philosophers™
as Ayn Rand, Robert Ringer, Richard Dyer and Werner Ehrhardt. It has
political expression in libertarianism and is reflected in that label
often used to characterize the decade of the 70's: "the me generation.”
In his splendid book, The Culture of Narcissism, Christopher Lasch
indicates that Narcissism is not a desirable condition--to say the least
of it. The narcissist, he writes "impoverishes his personal life and
reinforces the 'subjective experience of emptiness' . . . his fear of
emotional dependence, together with his manipulative, expleitative
approach to personal relations, makes these relations bland, superfi-
cial, and deeply unsatisfying'" (Lasch, 1978, pp. 39-40; Kernberg, 1975).

And so the narcissist is "looking out for number one." The alien-
ated person is incapable of making attachments beyond himself--of having
self-transcending concern for other persons, places, institutions or
principles. Neither mode of life is to be envied.

Then what is the answer? How is one to find satisfaction in one's
life? ©Paradoxically, one is to find it by renouncing the direct and
deliberate search for personal satisfaction. Satisfaction and fulfill-
ment are attained by valuing things other than oneself not for the
gratification that these others bring us but for themselves. Happiness
is found by reaching out, in admiration, reverence and love, rather than
through self-serving calculation. This is the paradox of morality. The
paradox is expressed in religious literature, as when Jesus says:
"Whosoever will save his life shall lose it, and whosoever shall lose
his life for my sake shall find it" (Matthew 16:25). The paradox is
also set forth by moral philosophers from Aristotle, through Hobbes and
Butler, on to Kurt Baier, Michael Scriven, John Rawls and many others in
our own time.

The paradox is sometimes expressed, in a more restricted sense, as
Ythe paradox of hedonism'" (pleasure-seeking). Here is philosopher Joel
Feinberg's formulation of the hedomic paradox:

63



An exclusive desire for happiness is the surest way to
prevent happiness from coming into being. Happiness
has a way of '"sneaking up" on persons when they are
preoccupied with other things; but when persons deliber-
ately and single-mindedly set off in pursuit of happi-
ness, 1t vanishes utterly from sight and cannot be
captured. This is the famous "paradex of hedonism":
the single-minded pursuit of happiness is necessarily
self-defeating, for the way to get happiness is to
forget it; then perhaps it will come to you. If you
aim exclusively at pleasure, then pleasure will never
come. To derive satisfaction, one must ordinarily
first desire something other than satisfaction, and
then find the means to get what one desires (Feinberg,
1965, p. 533).

It then follows that deliberate attempts to directly maximize enjoy-
ments, say through legislation, education and policy-making, can be not
just unavailing; even worse, they may be self-defeating. A clear example
of such a policy paradox appears in attempts to manage natural landscapes
and seascapes, or ‘'useless” natural objects and species. Thus, for
example, when faced with the question of "managing" sea otters and
shellfisheries, if we ask, "Well, just what good are sea otters to us
anyway?''-~"good" in the economic sense, or even good in the aesthetic
sense of the delight that they offer to us, we may be systematically
excluding from consideration their greatest wvalue. For it may be the
case that, paradoxically, sea otters are valuable "to us'" precisely to
the degree that they are valued and admired not for our sake and grati-
fication but for themselves--for what they are. And to value sea otters
for what they are, one must also value the habitat and ecosystem in
which they evolved and which sustains them. It makes neither ecological
nor moral sense to have regard and concern for the wild otters and not
for their natural habitat as well. We value the natural habitats and
ecosystems for what they are: independent of us, complex, diverse,
self-regulating, and with a long history of evolution and duration. To
the degree that we "lose" our self-awareness in the contemplation of the
wild, and thus cast aside the impudent question, "But what good is all
this to us?"--to that degree we gain the fullest advantages of visiting
wild places or even simply knowing that they exist, free, undisturbed
and wild.

Like musical talent and athletic skill, other-regarding, self-
transcendent interest and concern are enhanced and strengthened through
application. I do not feel, as many have charged, that to love nature
more, one must love mankind less (albeit there are, to be sure, abundant
examples of misanthropic nature-lovers}. A capacity for love is not
some kind of depletable psychic resource. Quite the contrary. I suspect
that a callous indifference to the value of the diverse and complex
order of life forms in natural ecosystems, and tc their long histories
of evolution and maintenance, does not leave one with a greater capacity
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for love, altruistic solicitude and moral responsibility toward humanity.
Rather, I think that such insensitivity to natural values is contagious
and that it can spread to contaminate our moral stance toward fellow
human beings. Rather than leaving a larger store of love available for
humanity, an indifference to mnatural history, order and sustenance
adversely affects our human relationships. Such self-regarding callous~-
ness, reflected in disregard and destruction of nature for immediate
economic gain, sets a pattern of behavior that can contaminate the value
and integrity of communal life. In short, I would suggest that a study
of moral psychology will teach us that ecological morality is complemen-
tary to, rather than in competition with, social morality. Other things
equal, I believe that I would rather have for a neighbor a friend of the
sea otters than someone who is utterly indifferent to the fate of these
creatures.

THE MORAL POINT OF VIEW

To this point, I have been discussing the paradox of morality from
the perspective of the individual. But perhaps a stronger justification
of altruism comes, not from the point of view of the moral agent, but
from the point of view of the system--of the community. To "look out
for number one" by calculating a maximization of "payoffs" for oneself,
or, alternatively, to apply values exclusively in terms of one's own
conduct, is to take what moral philosophers call the perspective of "the
moral agent.” On the other hand, to look toward the maximization of
goods for the entire community, or to apply moral rules for each with
regard for the optimum function of these rules in regulating the whole,
is to adopt the perspective of 'the moral spectator,” or, more directly,
"the moral point of view." The points of view of the agent and the
spectator are notoriously in conflict. This conflict and the attempt to
resolve it give immediate rise to the necessity for moral deliberation
and to moral philosophy.

it can be readily demomstrated, I believe, that life in a community
of persons assuming and acting in accordance with the point of view of
the moral spectator is to be preferred to life in a community of persons
each acting from the point of view of individual agents, however rational.
Two paradigms readily illustrate this contention.

First, there is the celebrated case of "the tragedy of the commons,"
so vividly and effectively presented by Garrett Hardin (1968)}. To
simplify and generalize Hardin's point: there are numerous circumstances
in human communal life in which uncoordinated, self-seeking activity by
each member of a community destroys the rescurce base and thereby the
community. To use Hardin's initial example, herdsmen utilizing an
overstocked common pasture will, by adding to their personal flock (a
decision of the moral agent), degrade the common resource and thus the
wealth of all others (a harmful act from the point of view of the moral
sgectator). 0f ccourse, the same decision on the part of the others
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(i.e., the decision to increase their own flocks) harms the interests of
the first herdsman. And yet, given the lack of communal rules of manage-
ment or procedures of rule enforcement (i.e., no effective moral or
legal restraints on range use) the rational decision is to add to one's
personal flock. (After all, the pasture will be ruined in any case due
to the independent acts of “"the others.'") But once an enforceable
regulative order is accepted by each, and imposed upon all, the welfare
of each herdsman will be enhanced through this system of "mutual coercien
mutually agreed upon." The collective good will may be realized more
economically (and in some cases it will be accomplished) only if the
mutual restraint is accomplished through moral forebearance, that is,

through an operative sense of loyalty to the community5 and to its
moral values by enough (though not necessarily all) members of the
community. And so we find, in the case of the tragedy of the commons,
further warrant for the paradox of morality; that is, the conclusion
that one's self interest might not be best served by directly seeking
his self interest.

A second illustration of the advantages of the moral point of view
comes from the experience of military combat. Imagine that you are an
infantryman about to be assigned to the front. Your overriding interest
is to survive your one-year tour of duty in the combat zone. You are
given the choice of being assigned either to a platoon of twelve egoists
or to a platoon of twelve altruists. Assuming that you would accept the
moral position of the members of your platoon (you would be, respective-
ly, an egoist or an altruist), which assignment would you choose-~given,
again, that your primary motive is personal survival?

O0f course, the operative motive of each member of the platoon of
egoists is persenal survival, And because this motive is universally
operative, there is no opportunity for cooperation and trust to develop
in the group. No one will relinquish even a bit of his personal chances
for survival for your advantage. In contradistinction, in the platoon
of altruists, each soldier regards the value of his own life as at most
equal to, but no greater than, the value of the life of each of the
others. Thus if the greater safety of all is to be accomplished by the
altruistic sacrifice of a few, and if you are one of those few, then you
will accept your fate and make the sacrifice knowing that others would
have willingly done the same. You understand, and all the others know,
that this code of homor, trust and sacrifice is in effect and thus that
each member can be counted on. The question, then, is simply this: In
which platoon would your initial objective of personal survival most
likely be realized? The overwhelming evidence of military history tells
us that, other factors being equal, you will more wisely choose to join

> Some allowance is made for the existence of '"moral outlaws" or
nfree riders.” The moral order need not be perfect to be effective and
preferable to no order at all (Scriven, 1966; Rawls, 1971, pp. 267-70).
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the platoon of altruists. The life of the altruistic soldier is protec-
ted by twelve others acting in common purpose; the egoist «can look only
to himself for protection. And so, again, we arrive at the paradox of
morality. For when one joins the group of altruists and relinquishes
total responsibility for his own personal safety while accepting shared
responsibility for the safety of all others (that is, as he shifts his
moral point of view from that of the agent to that of the spectator),
his personal well-being will be enhanced by this operative shift in
moral perspective. (A similar and striking argument for the moral
paradox can be made from the intriguing game-theory example of 'the
prisoners' dilemma.™)

The tragedy of the commons and the platoon case are but two of many
paradigms that illustrate and confirm the rule that the individual's
prospect for maximizing his own safety and welfare is enhanced by member-
ship in 2 moral community; i.e., in a community in which the preponderant
operative sentiment is to act for the maximization of the good of all.

And so, to the psycholegical, psychiatric and sociological arguments
for self-transcendent concern, we add now these arguments from systems
theory. All converge upon the conclusion that human life is more ful-
filled in a moral community--in a community in which each member has
loyalty to principles that serve the common good and which effectively
override exclusive concern for his self interest. This is what Aristotle
meant when he proclaimed that man is a political animal and what Hobbes
meant when he observed that, outside of society, life for man is "nasty,
mean, brutish and short." The advantages of social life in a moral
community are obvious and compelling, yet they must be learned anew.
Many intelligent and well-educated persons seem to have failed to appre-
ciate the import and implications of this lesson, hence the appeal today
of such writers as Ayn Rand and Robert Nozick.

And so the value of individual human life is enhanced to the degree
that one (a) has self-transcending concern, and to the degree that
(b) he subsumes his interest to that of the community (the paradox of

morality). To this. second rule, I would add twe urgent provisos:
First, one assumes that most members of the community share and act in
accordance with the moral point of view. (Thus if, contrary to his

rational wishes, the soldier is assigned to the platoon of egoists, be
is simply unfortunate. He then has two choices: either to attempt to
persuade and convert the others to an altruistic point of view, or
failing that to reluctantly assume an egoistic point of view, correctly
realizing that with no "social contract" of reciprocal protection, he
has no duty to further endanger his own safety with acts of underserved
and unreciprocated sacrifice.) The second provisio is that it would be
a grave error of oversimplification to generalize this recommendation of
communal perspective and concern to all aspects of personal life. Such
an unqualified call for other-directedness would, in effect, lead toward
the abolishment of individualism, and that would be an intolerable loss.
By pointing out some advantages of assuming a communal point of view and
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acting therefrom in matters of common interest, I am by no means required
to deny the considerable advantages to each citizen of rights of privacy
and of the right to hold non-conforming personal tastes and beliefs.
Diversity in life communities provides stability. While this may or may
not be true in the case of human communities, diverse societies surely
tend to be more interesting places in which to live! In fact, these
arguments from moral psychology can readily be employed to defend the
maxims of personal liberty and the rights of the minorities. It is
arguable that this is precisely what happened when the Bill of Rights
was debated and ratified. Surely the rights to "life, liberty and the
pursuit of happiness" are intended to allow the fullest realization of
self-transcendent concern.

If my brief account of the moral psychology of self transcendence,
alienation, narcissism, the moral paradox and the moral point of view
has been essentially correct, then it follows that life in a community
of self-transcendent individuals is a preferable mode of life. Such
persons make better neighbors. They view their moral rights and duties
from the (external) perspective of ''the moral spectator,” and not from
the self-contained point of view of '"the moral agent." Even our soli-
tary moments are enhanced by such neighborliness. In such a community,
we need not lock our doors. We can walk at night for selitary moments
of contemplation and do so untroubled by concern for our physical safety.
We will pay less taxes for police protection or for courts of law. 1In
short, a community of self-transcendent neighbors is much to be pre-
ferred to a community of alienated individuals and narcissists.

A SUMMARY: NATURE AS A MORAL RESOURCE

In the foregoing, I have argued in favor of a moral point of view
toward a human social community. Can we argue, from analogy, that the
advantages of acting from "the moral point of view'" in human communities
lends warrant to adapting an "ecological point of view” to direct our
dealings with natural life communities? Human communities and life
communities are different not only in degree but alsec in kind. To cite
just one essential difference, human communities are comprised of
persons; i.e., of individuals with the capacity for rational, delibera-
tive choice and the ability to comprehend and te be guided by moral
principles. In communities of persons, reciprocal relaticnships of
rights and duties can be defined, and moral responsibility can be mean-
ingfully ascribed. But moral duties and responsibilities cannot mean-
ingfully be ascribed to non-human natural beings. Thus attempts to
extend moral rules by analogy from human communities to ecosystems can
be highly questionable philoscophically. Still there are advantages to
assuming an ecosystemic point of view, to regarding ourselves not as
masters of, but as citizens in the life community. By assuming this
point of view we may better clarify and perhaps even direct our moral
responsibilities and conduct toward nature. In my attempt to list these
advantages of the ecological perspective, I will draw upon my earlier
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discussions. Thus this final list of justifications and recommendations
will serve as a summary of the entire paper.

First of all, an ecological perspective in morality reflects sound
scientific principles. Ecological morality is an extension into ethics
of a scientifically sound and validated point of view. Man is, in fact,
a functioning member of the life community. Life forms in natural
communities do, in fact, interact, and they are best understood as
functioning components in integrated systems, rather than as discrete
aggregates that happen to share physical space. Man, in fact, evolved
in this life community, and virtually all of his taxonomic history took
place in direct encounter with wild nature. Biotic "insularity" and
artificiality is a late development in the career of homo sapiens.
Quite possibly, then, human beings retain a neurclogical and even a
psychological need for the natural environments in which they evolved.

From moral psychology we find that for our personal fulfillment we
need to have things which "matter" to us that are not ourselves; indeed,
we need things that are valued for their very independence and external-
ity from us. Thus our personal and moral life is enriched to the degree
that it is "extended out" in self-transcending enjoyment, cherishing and
contemplating things, places and ideals that are remote in space and
time--even, in a sense, timeless. As we assume the ecosystemic point of
view, our personal egos fade in the contemplation of the vastness of
natural time, space and complexity, and our lives are enriched with a
sense of exuberance, variety, wonder and reverence. Wanton, thoughtless
destruction of the natural order strikes the ecological moralist as
supremely arrogant. VWhen, conversely, we place ourselves in the center
of our evaluative universe and thereby regard nature as a mere store-
house of commodities, these expansive sentiments vanish and we are
tempermentally, intellectually and spiritually reduced to the tiny
circle of our personal lives and circumstances.

There is thus a paradox in ecological morality as there is in
social morality. For I am suggesting, 1in effect, that for mankind's
sake it is wiser to love nature for nature's sake. Mankind, that is to
say, is better served if mankind honors, protects, reveres, loves its
biotic inheritance and its natural community. The social psycholegist
reminds us that our personalities, or 'selves," have their origin and
sustenance in our social community. We are our parents, our neighbors,
our culture. In society, "the skin is a permeable membrane,' and thus
"social good" and 'personal good" inter-connect (Partridge, 1981la,
pp. 206-7). Similarly, the ecologist will insist that human good and
biotic good are confluent, for nature too is the source and sustenance
of our physical, neurological, even psychological selves. Thus, as we
expand our ethical perspective to encompass the life community, we find
that human and ecosystemic interests shift toward coincidence. ‘"'The
ethical perspective,” writes Holmes Rolston, is "significantly altered.
That alteration centers in the dissolution of any firm boundary between
man and the world. ©Ecology does not Know an encapsulated ego over
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against his environment. . . . Cleaning a dump is not different in kind
from filling a tooth, The self, metabolically, if metaphorically,
interpenetrates the ecosystem. The world is my body.” (Rolston, 1975,
P- 104).

"Nonetheless," the critic will rejoin, "a paradox is a paradox. If
we seek human fulfillment, we should go after it directly. It is flatly
incoherent," says the critic, "to claim that 'for mankind's sake, we
should love nature for nature's sake.'" In reply, we must wonder if our
critic has ever been in love. For this paradox of ecological morality
is no more incoherent than the rule for fulfillment in a love relation-
ship; namely, that one who genuinely loves one's beloved for the sake of
the beloved gains most from being in love, and that unconditional gifts
of love (among worthy, reciprocating lovers) bring the greatest mutual
rewards. While this is a paradox, far from being incoherent and contra-
dictory, it has been verified countless times in the lives of loving
persons. And one of the great tragedies of our narcissistic, alienated
age is the incapacity of so many to practice successfully what Erich
Fromm calls "the art of loving."

The human chauvinist who sees nature in terms of its uses--in terms
of direct human benefits--cheats himself. He closes himself to a vital
dimension of fulfillment: the dimension of love. To realize and exper-
ience that fulfillment one must regard and understand nature with such
respect and reverence that it becomes a value to him, even if useless--
perhaps even because it is useless to him.

In moral and personal life, we observed, self transcendence and
alienation are polar opposites. Thus, those who anthropocentrically
value nature only in terms of its value for human beings live in an
alien world. In contrast, the ecological moralist regards his '"world
partner” with dignity and respect. Rolston reflects:

How starkly this gainsays the alienation that charac-
terizes modern literature, seeing nature as basically
rudderless, antipathetical, in need of monitoring and
repair. More typically modern man, for all his techno-
logical prowess, has fournd himself distanced from
nature, increasingly competent and decreasingly confi-
dent, at once distinguished and aggrandized, yet afloat
on and adrift in an indifferent, if not a hostile
universe. His world is at best a huge filling station;
at worst a prison, or "nothingness.'" Not so for eco-
logical man; confronting his world with deference to a
community of value in which he shares, he is at home
again (Rolstom, 1975, pp. 107-8).

80, once again, we gain by losing ourselves in wonder and admiration of

our natural estate. Once again, the paradox of ecological morality is
confirmed.

70



The moral perspective and mode of life exact a cost to the moralist.
The conscientious are liable to temptations, to feelings of guilt and
shame, as well as to the rewards of moral pride and self-respect. The
compassionate suffer anguish in the face of misery. And the ecological
moralist endures unavailing frustration and rage as he contemplates and
encounters the present destruction and degradation of the natural estate.
Moreover, he is indignant at the presumption and arrogance of his con-
temporaries. He shares the sentiments of the anonymous editorial writer
in the New Yorker, who observed:

Today we rush in everywhere with schemes of
destruction and presumed improvement. With respect to
the natural order, we are blind wreckers who have
nothing to offer in place of what we teaxr down.

[We) have taken upon [our}selves to remake, and perhaps
destroy, the legacy not just of generations but of all
time (Anomn., 1972).

Can we do such things and not be damaged by such arrogance, even in our
own lifetime, or that of our children? Kenneth Boulding thinks not, as
he asks rhetorically:

Why should we not maximize the welfare of this genera-

tion at the cost of posterity? Apres nous le deluge

has been the motto of not insignificant numbers of

human societies. The only answer to this, as far as I

can see, is to point out that the welfare of the indi-

vidual depends on the extent to which he can identify

himself with others, and that the most satisfactory

individual identity is that which identifies mnot only

with a community in space but also with a community

extending over time from the past into the future. . . .
This whole problem is linked up with the much larger one
of the determinants of the morale, legitimacy, and

"nerve" of a society, and there is a great deal of

historical evidence to suggest that a society which

loses its identity with posterity and which loses its

positive image of the future loses also its capacity to

deal with present problems and soon falls apart

(Boulding, 1970, pp. 99-100).

Boulding's claim is stark and troubling, and yet he offers little justi-

fication for his warning. Perhaps our discussion of moral psychology

provides some measure of justification for his assertion, for in describ-
ing a civilization that has lost its "nerve," isn't he in fact describing
a loss of self-transcendent concern? And isn't he suggesting historical

justification for the paradox of morality?

For our own moral good, and even for our own personal and communal
advantage, we need to be constantly reminded that we of this generation
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are not nature's favorites, not the end-product of evolution, not
history's culmination,. Nature, evolution and history have not all
converged, through trackless time, simply to benefit us. For the sake
of our good mental and moral health, we need to remind ourselves that we
are but a step in the long road behind and beyond us. To think other-
wise might thrill us with some brief, ill-gotten moments of false pride
and conceit, but as a source of secure, long-standing, broad-based
satisfaction, such a species-centered and "now-centered" perspective is
as futile as it is false. Arrogance and conceit are habits and quali-
ties of character that cannot be well contained. Arrogance toward
nature and toward history spills over into arrogance toward our contem-
porary human neighbors. Arrogance does not lend itself to prudent
provision for the future or to safe and congenial communities. One must
therefore wonder if this generation can at one time be exploiters and
destroyers of the natural community and at the same time good neighbors
in the social community; whether amoral, or even worse, immoral, poli~
cies toward nature and toward the future can securely coexist with a
sound, secure and operative social morality. Callousness and solicitude
are deeply incompatible moral stances, even if the callousness charac-
terizes an attitude toward non-human nature, and the solicitude is an
admired attitude toward human beings.

If my argument has been successful, then I think we have found
reason to conclude, first of all, that we need nature, in fact. We need
viable, independent, flourishing natural ecosystems. We need them as
scientific resources, to expand our understanding of what we are biotic-
ally and what made us what we are. We need wild ecosystems as economic
and technical resources, to provide rare biochemical substances for our
future use. We need nature as an aesthetic resource, to enrich our
sense of delight and wonder. We need natural landscapes and seascapes
as psychological resources, so that we can put ourselves at ease by
returning home again to the environments that made us the natural organ-
isms that we are. And we need nature as a moral resource--as a source
of wonder, amazement, admiration, humility, perspective and solicitude.

Despoiling and developing a wild coastal ecosystem diminishes the
human outleook. It reduces our sense of natural "place," or perspective,
of context. Lose this and we have a diminished capacity to deal with
each other. Losing our sense of "self transcendence" beyond our time,
place and species, we "turn in" to our species, then to our human commu-
nity, then to our own generation, then to ourselves. We become narcis-
sistic and alienated, and the advantages of the moral perspective and
the moral life are lost. Our moral universe shrinks. We lose this
moral vision by diminishing our capacity to see natural contexts--to see
ourselves, our species and our era in what Spinoza termed '"the aspect of
eternity"--to see ourselves as players in a drama of infinite duration
and space, and of an infinitude of roles and their inter-relationships.
We forget that we are actors in a drama and participants in an adventure
too complex for us ever to comprehend, and yet despite that, even because
of that, of ultimate value to us.
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And so, as we deplete and shrink the range of the natural estate,
we lose our ability to adopt an ecological point of view as we lose
contact and acquaintance with the exemplars of ecological process and
structure. This has dire political consequences, for as fewer of our
citizens have the capacity to assume an ecological perspective, and as
ever more of our citizens become wholly domesticated and live in totally
artificial environments, as fewer of our fellow citizens encounter
deserts, redwood forests, sea otters, our political capacity to protect
this vital remnant of wild nature is also diminished.

On the other hand, with scientific understanding, supplemented with
a humane sensitivity to the value implications of our knowledge and
circumstances, Wwe encounter sea otters in their habitat, marvelously
engaged in their own business and indifferent to us, and we see beyond.
We love and cherish the nature that commonly made them and us. We value
its integrity and gain a commitment to ensure its continuation for the
enjoyment of future generations, despite the manifold artificial threats
and pressures that our generation is placing upon it. We are all the
more capable of containing our selfishness and arrogance and thus re-
fraining from thoughtless assaults upon the integrity of both our natural
and social communities. And with this enhanced sense of perspective and
this strengthened resolution to cherish and protect the nature that we
love and admire, we become at once better stewards of the sea otters and
better neighbors to each other.

A world unsafe for sea otters is a world less safe for human beings
and for human moral ideals.
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OTTERS, MARINE MAMMALS AND MAN: THE HUMAN DIMENSION

Michael XK. Orbach
Center for Coastal Marine Studies
University of California at Santa Cruz

INTRODUCTION

Since we have been on this earth, men have relied on animals of all
kinds. We rely on them for food, for clothing, for shelter, for amuse-
ment and recreation, as aids in the education of our children, for phys-
ical power, as objects of admiration, idolatry and inspiration, for
transportation, and as symbols of our personmal or ancestral spirits or
of physical and mental processes. These reliances, and the mutual depen-
dencies which they tend to create, differ from place to place in human
society. The nature of the relationship is defined by the society, econ-
omy and culture within which the particular men and animals find them-
selves. In pgeneral, no society or culture is more or less reverent or
irreverent of the man-animal relationship, when viewed from their own
cultural perspective.

The HNeuer and Dinka in Africa revere their cattle as symbols of
life, power, authority and kinship. At the same time, they make liberal
uses of the milk, blood and other parts of the cattle in ways which
would seem strange to most people in the United States. Inupiat Eskimos
in North Alaska still engage in the hunting of bowhead whales. At the
same time, the whale is the central element of much of their native
religion and cosmology. The whale hunt itself structures their society
and economy from political organization to the economic relationships

among households. Islanders in the western Pacific look up to many
birds, fishes, and other animals as totems of individuals, families or
clans. These totemic animals cannot be eaten or harmed by certain

individuals or groups at the risk of injury, illness or even death. 1In
these same islands, household pets such as dogs are treated in a less
than respectful manner. They are scorned as undesirable scavengers or
eaten as meat supplements to the much more preferred fish and vegetable
dishes. We in the United States Lreat certain animals such as the eagle
and the whale as symbols of what we perceive to be our national
character or purpose. We c¢rowd millions of others-—cows, horses,
turkeys, and rabbits--into pens to be reared and then consumed by a
hungry public. We place still others on warm pillows, feed them
specially prepared foods, give them better medical care than literally
billions of Thumans receive, and bury them in cemeteries with
gravestones, These relationships are much more complicated than single
adjectives such as "utilitarian" or "aesthetic' could describe.
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What we have, then, are man-animal relationships of commerce, sub-
sistence, symbolism, affection and companionship which differ from soci-
ety to society. In the United States these relationships exist within
the fabric of a complex, industrial society where different personal
preferences and political forces are at odds with one another, and where
the man-animal relationships are an impdrtant part of these preferences
and forces. 1In the following pages we will explore some of these
relationships, especially those centering around men and marine mammals.
OQur focus will be on one particular marine mammal--the sea otter——and
one particular set of people--the residents of the state of
California--but in exploring this relationship we will use examples of
both other marine and non-marine mammals and of other people. The eco-
nomic, social, political, and ethical issues involved in the man-sea
otter relationship, viewed from an anthropological perspective, cannot
be adequately considered without reference to this broader arena.

MAN: THE HUNTER AND THE ASCETIC

We must at the outset distinguish among legal, moral, ethical, eco-
nomic, and anthropological relationships between men and animals. These
relationships, of course, overlap and the factors involved are interwo-
ven, but since the legal, moral, ethical, and economic aspects are
covered separately in this volume we will concentrate on the cultural
anthropological perspective: that is, what is the cultural relationship
between men and animals, with culture defined as the total set of shared
beliefs and behaviors which are held or exhibited by particular groups
of humans about other species. In this sense we will not present a case
about what ought to be or what could be, but rather what appear to us to
be the existing beliefs and behaviors behind contemporary cultural pat-
terns. Philosophers will address the normative, moral aspect; advocates
and administrators will address the goals, and the partisan objectives;
we will address the present, pragmatic relationships between men and
other mammals.

One general point which will surface clearly from our examples is
this: the fact that men hunt mammals, or that they use some measure of
control over the behavior of other mammals, does not unecessarily mean
that they are not concerned for the health of those mammal populatiomns,
or indeed that those mem do not have a deep regard for and an often com-—
plex relationship with and dependence upon those mammals. There are ex-—
amples of flagrant disregard or ignorance, certainly; but there are just
as many examples of close, careful, reasoned relationships between men
and other mammals. Many of these latter examples involve mammals as ob-
jects of the hunt, and we should not make oversimplified judgemeunts con-
cerning the quality of relationships based on surface observations of
instrumentality, In these relationships, men can be both hunters and
ascetics.
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Mammals and Marine Mammals: The Relationship to Man

Mammal members of the animal kingdom are considered to be the near-
est neighbors to man. We are not concerned here with the more traditiom-
al, and perhaps misdirected, distinctions between "man" and "animal"
such as those defined by the use of fire and tools, the ability to
reason, and so on. We are concerned rather with the ways in which men
incorporate ideas, beliefs, and behaviors towards a particular set of
species--mammals, and specifically towards marine mammals--into their
everyday lives and thoughts, Besides the fact that men themselves are
mammals, the sharing of self-regulating body temperature, milk-producing
marmae in the female of the species, and other attributes makes it more
natural for us to identify with other mammals than with insects, birds,
reptiles or fish. We do not, however, either in ideology or practice
view all mammals in the same light.

There are many factors which we use to distinguish mammals from one
another in our beliefs and behaviors. One is physiology; some mammals
(such as marine mammals; and also domestic cats) have physiological char-
acteristics closer to man's than other mammals. A second is intelli-
gence. Again, research has shown that some marine mammal species are
among the more intelligent of the mammals. A third factor is the com-
plex of attributes which includes the "playfulness" and "altruistic ten-~
dencies" of certain mammals (see McIntyre, 1974; and Norris, 1974 for
descriptions of these attributes). The young of many mammal species ex-—
hibit playful attributes, but marine mammals such as porpoise, otters
and seals exhibit these characteristics prominently even as adults, A
fourth factor is what we might term the Cuddly Quotient. This quality
is particularly common to many small fur-bearing mammals, and especially
to young seals, porpoise, and otters. It is what makes humans say
"Awwwwwww, look at that cute little ----," and leads toy manufacturers
to produce teddy bears and other stuffed animals (not, generally, in
their real skin!). These factors all contribute to the quality of the
man~animal relationship, and to our culturally-constituted ways of relat-
ing to and dealing with them.

In terms of our contemporary mass culture, however, there are three
general categories within the mammal genre which define three general
cultural relationships in the United States between man and other mam-
mals. The first 1s what we call Wild Mammals. Prominent in this
category are the proverbial "lions, tigers and bears" which frightened
Dorothy on her way to see the Wizard of 0z, and upon which we look with
awe, fright, admiration and sometimes disdain. This category also has
its relatively non-threatening component, which includes deer, skunks,
badgers, squirrels, and so on. We do not usually--with the exception of
hunting, which we discuss below--have an instrumental or utilitarian re-
lationship with mammals in this categery. We do, however, have a long
history of attempting to eradicate certain of them, such as the wolf in
Alaska or the wmountain lion in the '"lower 48." For this category of
mammal, even though we essentially view them as protected, we allow
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management in the form of relocation (bears in national parks) or con-
trolled ({(wolves, deer, wountain lion} and uncontrolled {squirrels,
skunks) hunting. These activities are allowed because of some damnger to
life or property, general nuisance, subsistence or recreation challenge
posed by these Wild Mammals.

The second category we will call, in a broad sense, Domestic
Mammals. These are horses, cows, sheep, dogs and cats. The animals in
this category have a long history of having their activities channeled
by man, and more importantly, a long history of relative complacency in
this relationship. Domestic Mammals are anthropomorphized--given human
attributes——as nurturers (cows), sensual/sexual symbols ("stud"; man or
horse), or companions (dog—as-buddy movies, '™ary Had a Little Lamb"
poems}. Our relationship with wmost mammals in this category tends to be
instrumental and utilitarian.

The third category consists, gquite simply, of Marine Mammals, They
may, as in the case of the whale, be viewed with awe, but they are rare-
ly seen as threatening or as legitimate subjects of a recreational hunt
as with Wild Mammals, They may, as in the case of porpoises and seals,
have been trained by man to perform certain routines, but are not as a
class seen as Domesticated. They are a category in their own right in
the cultural context of the way in which coutemporary Americans view
them, as 1is evidenced in part by the passage of the Marine Mammal
Protection Act of 1972 (MMPA)}. Marine Mammals are often anthropomor-
phized as are other mammals either through myth (Jonah and the whale)
and popular culture {the "Flipper" television show) or through more sci-
entific connections (Lilly, 1967; McIntyre, 1974). Yet Marine Maumals
are different from the rest. Our culture represents them as an emotive,
mystical presence, in some ways aggressively demanding and in some ways
helplessly groping for our sympathy, for our friendship, or for ways to
make us go away and leave them alone,

These three categories are important to our discussion because they
define three general cultural pathways concerning our attitudes and be-
haviors toward mammals. With Wild Mammals, we perceive beauty, grace,
raw power, a freedom which we envy, but also awe and sometimes fear. As
a category, however, one of our most significant forms of interaction
with Wild Mammals is in the hunt: a good part of our culturally-defined
behavior involves trapping, shooting, and otherwise stalking the mammals
in this category. In the case of Domestic mammals, our cultural under-
standings are completely different. Ve would not consider hunting them,
but rather allow them to be killed in a civilized manner to feed us or
to serve us as companions, beasts of burden, or amusement. Somewhat
apart from both of these categories, Marine Mammals inspire a mystical
presence engendered partially by the power and mystery of the ocean it-
self, partly by their social behavior and communication patterns, and
partly because when viewed beside the fish and other animals of their
aquatic environment these mammals seem incredibly close to man (Kaza,
1979). We will elaborate on these relationships below.

79



There are at least three other dimensions to our relationship with
mammals besides the Wild Mammal/Domestic Mammal/Marine Mammal dimension.
The first is the spectre of annihilation. This is the dimension of the
relaticnship reflected by our passage of the Endangered Species Act of
1973 (ESA) and measured by the presence or absence of given species on
the Threatened or Endangered roles created by this Act. Contemporary
United States culture does not, in general, allow man's activity to re-
sult in the elimination of animal species. The California sea otter is
on the list of Threatened species, not because its numbers or range are
decreasing or dangerously low as is the case with other species on this
list, but largely because of the particular vulnerability of the sea
otters in California to harm by oil spills and other environmental condi-
tions (Costa, 1978). This concern may be somewhat alleviated by the
recent decision by the Secretary of Interior to delete areas north of
the 1Santa Barbara Channel from Outer Continental Shelf Lease Sale
#53.° For our purposes here, however, we will simply note the presemnce
of the sea otter on this list and leave the substantive question of the
"endangeredness” of the otter to the natural scientists.

A second dimension, related to the first, is the question of what
"rights™ accrue to men and animals, or men as animals, for that matter
to all living and non-living forms and substances as parts of an holis-
tic ecosystem. These matters have been treated extensively in the liter-
ature (see Friend, 1974; Leavitt, 1978; Morris and Fox, 1978; Stone,
1974) and will be treated directly elsewhere in this volume. We will
not address these "rights" issues, but will concentrate on the cultural
beliefs and practices which determine how these various notions of
“rights" are applied with Marine Mammals.

The third dimension, which we will consider here at length, is the
place of mammals and Marine Mammals as direct or indirect objects of
man's activities. Because this distinction itself and some prominent ex-
amples of mammals as direct and indirect objects are instructive for the
present discussion of the sea ofter case, we will spend a few moments ex-
amining some of these examples. We have selected examples which are in
some respects controversial, and do not intend them as a representative
sample of man-mammal relatiomnships. 1In discussing these examples, we
will point out some of the ways in which contemporary United States
society and culture--in the form of laws, zttitudes, beliefs and
behaviors--deal with man-mammal relationships.

! Ed. note: This situation may be subject to change because of

the Reagan Administration's reconsideration of those areas of Lease Sale
#53 for oil and gas leasing. A review of the current status of off-
shore oil and gas lease sales is included in the Epilogue to this
volume.
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Mammals as Direct Objects

We shall briefly examine three ¢xamples of man-mammal interactions
which involve mammals as direct objects. By this we mean situations
where man traps, shoots, spears, captures, or otherwise intrudes upon
mammals as a specific, aggressive exercise directed at the particular
mammal in question. The examples we shall use are the north Alaskan
Eskimo and bowhead whales in Alaska; the Pribilof Island seal hunt; and
hunting of big game and small fur-bearers in the United States. Each of
these cases brings to light points to consider in an anthropological per-
spective on the California sea otter issue.

Eskimo and Bowhead Whales. In north Alaska, approximately 3,000
people in nine separate villages have some degree of historical relation-
ship with and dependence on the harvest of bowhead whales. Due to
Yankee whaling which decimated the bowhead population around the turn of
this century, the bowhead whale is on the list of Endangered Species. It
is still hunted, however, by the north Alaskan Eskimos under the Native
Alaskan provisions of the MMPA and ESA. These Eskimo people still use
much of the same technology they were using in the early twentieth cen-
tury such as sealskin umiaks (kayaks), harpoons, and darting guns to
hunt the bowheads, but they have also incorporated modern technology in-
to the hunt in the form of aluminum boats, snowmobiles, and plastic and
rubber floats in the place of the traditional skin floats. Like people
in many remote areas, the north Alaska Native Americans are going
through a period of rapid acculturation and social and economic change.
In the midst of this change, however, the whale hunt and the whale it-
self retain a prominent place in their society, culture, and economy as
shown in Figure 1.

In recent years, there has been a sharp increase in the number of
whales landed and the number struck and subsequently lost. This 1is due
partly to the resurgence of the whale hunt as a form of cultural revital-
ization, with new and younger hunters less trained and experienced in
the necessary skills of the hunt. Both the International Whaling
Commission and the National Marine Fisheries Service's Office of Marine
Mammals and Endangered Species allow the hunt to continue, at reduced
levels of take, in cooperation the Alaskan Eskimo Whaling Commission.

In the bowhead case, a direct Marine Mammal take occurs by a human
population which demonstrably utilizes the physical products of the
whale and views it as a sacred object integral to its social and
religious life. Amid complex political machinations, these factors have
led to the authorized continuation of the hunt under controlled
conditions.

The Pribilof Island Seal Hunt, The first thing to note about
this situation is that the seal populations involved are not threatened
or endangered, In fact, in the Pribilof Island case there is evidence
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to indicate that the controlled harvest may assist the population in
adapting to normal environmental fluctuations.

Eskimo and Aleut populations were transported to the Pribilofs mear-
ly 150 years ago by Russian fur traders to harvest the fur seals. After
the purchase of Alaska from Russia, the hunt was continued by the people
of the Pribilofs for various commercial interests and eventually, up to
the present day, under the direction of the United States government.
Aside from a minimal number of government jobs, the Pribilof Islanders
have never known any significant indigenous employment aside from the
hunt. Their yearly life cycle revolves around the hunt, even in the
face of increasing in-and-out migration, education, and other accultur-
ative patterns. The Pribilof environment is extremely isolated and
harsh. Only recently has there been wore than one telephone on the is-
lands; now there are three for a population of 600. The Alaska Native
Claims Settlement Act of 1971 has brought some measure ¢f autonomy-—
under financial custodianship-—to the Pribilofs, but the people remain
uniquely settled into their century-old physical environment and soclal
and economic lifestyle. The annual fur seal hunt is conducted under
United States law (the Fur Seal Act of 1966) and international agreement
(the North Pacific Fur Seal Convention). Under these laws and agree-
ments the United States Departments of Commerce and Interior each has
certain responsibilities with respect to the Pribilof Islands and their
seal hunt, and the proceeds frow the sale of the furs is divided among
member nations of the Convention.

In the Pribilof fur seal case, a direct marine mammal take occurs
by a human population which does not utilize the majority of the seal
harvest directly, but rather relies on it for a social, cultural, and
economic activity integral to their lives amid few alternatives. Once
again, as in the bowhead case, the continuation of the strictly con-
trolled hunt is allowed under United States law and policy.

Hunting for Big Came and Small Fur-Bearers. In 1975, 2.6 million
Americans hunted, spending more than 478.6 million days in this pursuit.
Thirteen million of them spent 126 million days hunting big game--deer,
elk, bear, antelope, moose, and others. In addition, they spent almost
90 million days hunting rabbits and hares, almost 70 million hunting
squirrels, and over 36 million days hunting woodchucks and ground squir-
rels. This hunting was done primarily with guns, but also with traps
and bow and arrow. The modal age group of hunters was 25-34 years old.
Almost 90% of all hunters also engaged in other "wildlife-related” activ-—
ities such as fishing, clamming, wildlife observation, recreational
shooting, archery and photography (6. S. Dept. of Interior, 1977). For
all of these Americans, an aggressive relationship with mammals as a
direct object was a form of recreation, partial subsistence, and chal-
lenge. There are many ways to describe the motivations and underlying
benafits to be derived from hunting, but the following offers a sampler:
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Now this great liberated wan, the aristocrat, has always
done the same things: raced horses, or competed in physical
exercises, gathered at parties...and engaged in counversation.
But before any of those, and consistently more important than
all of them, has been,.,hunting. So that, if instead of speak-
ing hypothetically we attend to the facts, we discover--
whether we want to or not, with enjoyment or with anger--that
the most appreciated, enjoyable occupation for the normal man
has always been hunting. This is what kings and nobles have
preferred to do: they have hunted. But it happens that the
other social classes have wanted to do the same thing...Choose
at random any period in the vast and continuous flow of histo-
ry, and you will find that both men of the middle class and
poor men have usually made hunting their happiest occupation.

A good hunter's way of hunting is a hard job that demands
much from man: he must keep himself fit, face extreme fa-
tigue, accept danger. It involves a complete code of ethics
of the most distinguished design....

For all the grace and delight of hunting are rooted in
this fact: that man, projected by his inevitable progress
away from his ancestral proximity to animals, vegetables and
minerals--in sum, to nature—--takes pleasure in the artificial
return to it, the only occupation that permits him something
like a vacation from his human condition {(Beatty, 1972).

The contemporary United States citizen, of course, relates to these
same mammals in ways other than hunting: seeing them in zoos, over the
back fence or along the road, in the wild camping or hiking, and so on.
His greatest purposeful, direct contact with them, however, is in the
recreational hunt. We protect them when they are endangered, and even
regulate their take when economically or socially desirable teo do so.
We sometimes relocate rthem, and occasionally develop plans to reduce the
numbers of certain species. With respect to the 'game' mammals, large
and small, United States law and policy allows a myriad of forms of in-
teraction, United States citizens take advantage of the opportunities
thus afforded in a variety of aggressive, direct, culturally-prescribed
ways, the Cuddly Quotient notwithstanding.

Mammals as Indirect Objects

In man-mammal relationships which involve mammals as indirect ob-
jects, the affected mammals are not the direct object of man's activity,
but are affected by man in the process of his activities towards other
goals. As with mammals as direct objects, each of the following exam-
ples will shed some light on considerations relevant to the California
sea otter issue.
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Tuna and Porpoise. The United States high-seas tuna fleet which
fishes out of San Diego, California, has for some years been embroiled
in a controversy concerning the incidental killing of certain species of
porpeise in their fishing operations. Because tuna follow porpoise dur-
ing parts of their migratory or feeding patterns, visual sighting of por-
poise is used to locate schools of tuna. As a result of problems with
the purse seine methods which the tuna fishermen use and the fact that
they initially surround the porpoise along with the tuna in their nets,
porpoise would often become entangled in the nets and drown. The fisher-
men do not utilize the porpoise in any way, although porpoise are con-
sumed as food in many parts of the world. The tunamen were aware of
this problem from the early days of their adoption of the seining
method, and had made several attempts in cooperation with the United
States government to correct the problem through gear changes, new net
retrieval procedures, special skipper's advisory committees, and other
means. Many of the porpoise-saving devices such as the Medina panel--a
section of very small mesh sewn into the larger net--came from the ranks
of the fishermen, and they often put themselves in physically dangerous
situations to help save porpoise (Orbach, 1977). Tuna fishermen have
been killed and seriously injured in these activities. However, the
porpoise is a mammal with which the American public has a great deal of
emotional attachment.

The porpoise mortality caused by the tunamen's activity created a
furor, This furor was fueled, in part, by literature put out by certain
interest groups which attacked the tuna fishermen, as bad, undesirable
people with dark motives and a criminal lack of concern for the environ-
ment (Becker and Sampson, 1974). The situation was compounded by the
fact that the tunamen's trips last from two to three months, and the fish-
ing is done in the Eastern Pacific far from the United States. Thus the
tunamen, year after year, spend eight or nine months of the year thou-
sands of miles out at sea, effectively isolated from the furor their in-
dustry was creating ashore and the public emotions and attitudes which
lay beneath the controversy. GConversely, the public was unaware of the
tunamen's constructive efforts, and an impression of the fisherman as un-
concerned, ill-inteationmed individuals who do not value the lives of the
creatures around them was an easy impression to develop. Much of the re-
sulting controversy would have been avoided, or minimized, and the prob-
lems attacked more efficiently 1if all <concerned had a proper
understanding of the activities, perceptions, motives, goals and con-
straints of others.

After political, scientific, and administrative decisions which
have pgone back and forth concerning the way the incidental porpoise
"take" would be handled, the take of porpoise incidental to purse-
seining operations is presently allowed under United States law and
policy under specified conditions which are mandated  to reduce the
porpeise kill to "a level approaching zero."
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Seals and California Coastal Fisheries. Various pinripeds along
the California coast have been a traditional nemesis of fishermen. They
pick fish out of fishermen's nets, off of salmon troll gear, and in some
cases out of traps. Fishermen have long claimed that this "harassment"”
by Marine Mammals constitutes a serious economic threat to their activ-
ity, Under section 103(b) of the MMPA, and pursuant to the same 1977
regulations (50 CFR Part 216.24) which apply to the tuna-porpoise situa-
tion, California coastal fishermen are allowed to apply for permits to
take marine mammals incidentally in their fishing operations., After
they have taken all other measures to avoilid direct interaction with
Marine Mammals, '"Operators may take such steps as are necessary to pro-
tect their catch, gear, or person from depredation, damage, or threat of
personal injury" (50 CFR 216.24). 1Less than 100 such permits are usual-~
ly issued each year, although the reluctance of fishermen to call atten-
tion to their problems with Marine Mammals may render the number of
permits a less than accurate picture of the extent of the interaction.

In this case, as in the tuna-porpoise, some taking is allowed inci-
dental to commercial fishing operations and is essentially a tradeoff be-
tween impact on Marine Mammals and social and economic impact on humans.
Such permits are, however, not allowed for species protected under the
ESA such as the sea otter.

Dimensions of the Man-Mammal Relationship

There are several points to be derived from these examples. The
first is that even though Marine Mammals are singled out as a group of
species in special legislation, and have a special cultural relationship
to contemporary United States ¢itizens, hunting of them as both direct
and indirect objects is allowed under current law and policy. The sec-
ond is that some of these '"exemptions'" are for primarily economic rea-
sons, as in the case of the pinniped situation in California, and others
are for socioceconomic and cultural reasons, such as the special provi-
sions for Native Alaskans in the ESA and MMPA. Both kinds of exemptions
are embodied in enabling legislation and in regulations. The third
point is that, as in the case of "game" wmammals, the direct hunting of
mamepals is for millions a culturally-constituted part of American life.
Tt is certainly not shared as an aspect of culture by all Americans, but
hunting is a significant aspect of contemporary United States society
and economy. The last point is that, as in the case of the tuna fleet,
advocacy positions and emoticnal and ad hominem arguments are regular
features of many man-Marine Mammal controversies, features which as of-
ten delay as expedite resolution of the issues involved.

Each of the cases we have presented exemplifies a different kind of
culturally-constituted, direct relationship between men and mammals.
These relationships, and the beliefs and attitudes upon which they are
based, are constantly changing. There is evidence to indicate that the
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rate of huating participation is down (Scheffer, 1980), that anti-hunting
attitudes are becoming stronger (Rohlfing, 1978), and that larger soci-
etal shifts such as movement to urban environments is decreasing the pro-
pensity of the United States public to hunt (Hendee, 1969; Kellert,
1978). The picture of the preferences and beliefs of United States cit-
izens, however, is far from consistent. In a rTeceat nationwide personal
interview survey of 3,000 (Kellert, 1979), a majority of those inter-
viewed disapproved of trophy and sport hunting, but approved of tradition-
al (Native American) and subsistence hunting. In the same survey 432
were familiar with "killing baby seals for their fur" as an issue, and
57% disapproved of killing mammals for fur coats, but 55% had no aware-
ness at all of the tuna-porpoise issue we described above. Eighty-two
per cent approved of traditional Native American subsistence hunting, and
a surprising 77% approved of the killing of whales if a useful product
were obtained and if extinction of the species were not an issue {(Geiger,
1980). What we have here termed the Yeulturally-constituted” relation-
ship between man and other mammals must be viewed on a case-by—-case

basis.

Sea Otters and the Human Community

How do these comments pertain to the present California sea otter
situation? To answer this, we must first describe the relationship be-
tween sea otters and humans, and explore the nature of the human groups
involved.

Any system, including an ecosystem, is a set of interrelated compo-
nents. In an holistic sense, one of the primary, most dynamic compo~
nents of an ecosystem is people and their behaviors. The physical and
biological, as opposed to the human, components of the ecosystem are af-
fected by and affect individuals and groups of people who may interact
closely, perform observable behaviors, and share describable characteris-
tics. The behavior of these people comprises a set of processes which
contribute to the use of fisheries and other parts of the ecosystem.
These behavioral processes form the human component of the ecosystem
(Orbach, 1980).

The human component of the ecosystem, or ecosystems, in which sea
otters are also involved in California is composed of more than commer-
cial and recreational harvesters of such elements in the ecosystem as
clams and abalone, with whom the others compete for these resources.
For every commercial fisherman, for example, there are three sets of peo-
ple who are equally part of the human dimension of his or her activity:
his fawily and "community" in the social or political sense; the people
in the boatyards, supply stores, and service facilities who are integral
to and dependent upon the harvesting activity; and the distributors, mar-
keters, and consumers who create the demand for his product. These
chains of involved individuals may extend thousands of miles across lo-
cal, state and national boundaries. The chains of other user groups
such as wildlife observers and recreational hunters and gatherers may be
just as long.
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It 1s not our purpose here to estimate the relative length or
weight of these chains. Instead, we will investigate some of the charac-
teristics of the human communities which are involved in the same ecosys-
tems with sea otters, with attention to the cultural continuities and
disjunctures of these groups in comparison with the man-mammal situa-
tions we described earlier.

There are general relationships within these ecosystems which are,
or appear to be, obvious: sea otters eat clams, crabs, sea urchins and
abalone--therefore, more sea otters, less c¢lams, crab, sea urchins and
abalone; wurchins eat kelp-—therefore, more otters, less urchins, more
kelp, more finfish; and so on. The exact nature and magnitude of rthese
relationships are themselves opean to question, and are treated elsewhere
in this volume.

Human groups within this ecosystem fall generally into two groups,
consumptive and non-consumptive users of marine resources. Under con-
sumptive users come commercial and recreational fishermen and infrastruc-
turgl elements, such as buyers, support industries, and so on. Under
non-consumptive users come certain divers, beach-goers, wildlife observ-—
ers and others who obtain benefit from the ecosystem without consuming
part of it although they may, by virtue of their presence and actions,
alter the physical and biological portions of the ecosystem considerably
while at the same time generating a great deal of economic activity.

The numbers of people in these various categories can be enormous,
but are very difficult to isolate and define. While one can count the
number of commercial abalone licenses, one does not know how many of the
beachgoers go for particular purposes, or how to measure the relative
benefits derived from given aspects of their experience. There has been
work done 1in resource economics and other areas on these subjects, but
not on all of the participants and environments involved in the sea
otter case, Though we do not have data to measure the relative magni-
tudes, the general organization of the human component of the issue is
shown in Figure 2,

Because the relative numbers and benefits derived are not known, we
will concentrate here on a discussion of the characteristics of one par-
ticular user group-—the commercial abalone fishermen--to demonstrate one
of the ways in which it is possible to profile portions of the human com-
ponent of the ecosystem if the data are available. We will not expli-
cate the reasons behind events in that fishery, but will attempt to
profile the industry participasntas for a period for which data are
available.

The number of vessels, permit holders, pounds landed per vessel and

per permit holder for the California commercial abalone fishery from 1955
. to 1974 are shown in Table 1. While the number of vessels climbed
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consistently and remained relatively constant after 1968, the number of
license holders peaked in 1966 and then declined markedly. In 1975, the
harvesting sector of the abalone industry consisted of 383 divers and
123 crew members who lived and worked in the area from San Francisco to
San Diego (Table 2). Their abalone went through ten active processors
located in Half Moon Bay, Morro Bay, Santa Barbara, and San Diego. The
industry may be somewhat more coancentrated than these figures indicate.
A 1971 statement by the California Abalone Association estimated that 47
divers and four processors accounted for 70% of the total abalone land-
ings in that year. In 1975, six of the ten processors accounted for 90X
of the abalone processed. The three processors in Santa Barbara pro-
cessed over two-thirds of the catch, and one alone processed over one-

half of the total amount processed in California (Cicin-Sain, et al.,
i977).

The harvesting sector of the industry conszsists of a stable core sup-
plemented by a segment which exhibits fairly high turnover. Although
50% of the divers were introduced to the industry by family or friends--
a possible indicator of social structure and community—-between 1973 and
1975 over 30% of the licensed divers were new to the fishery, and almost
50% had less than two years experience. Of the 383 divers in 1975, 106
held permits for over six vyears, and another 102 from three to Efive
years (Table 3}, TIncome from the fishery is generally not high, and 63%
of the divers supplement their income from sources other than abalone
diving., Of these, 32% supplement their income with other fishery-
related jobs (Table 4}, a possible indicator of occupational commitment,
The divers tend to be young (over 57X between 25 and 34), married (50%,
32% of those having children) and relatively well-educated (36% having
attended college) (Table 5).

These data are important, because they contribute to our picture of
one of the human components of the ecosystem, and of the structure of
the occupations and communities to which individuals and their families
are committed (Ligouri, 1977). Unfortunately, such completed data do
not exist on the other human components of the otter-related ecosystems.
Those data which do exist are summarized elsewhere in this wolume,

The conclusions which we draw from this data with respect to human
dependence on the ecosystem, however, are mixed, The social structure
of the abalone industry is clearly not as tied to the environment and
its resources as that of the north Alaskan Eskimos, or the Pribilef
Islanders. The participants are, however, much more dependent on these
relationships than most game hunters. Abalone divers exist in locales
and economies which coffer a significant number of alternatives. But the
occupation which they have chosen from among these alternatives involves
individual commitment and a unique lifestyle not generally found in
other occupations. As we pointed out earlier, commercial fishermen,
aside from their income, derive many of the same aesthetic and other
non-remunerative benefits from their interaction with the marine
environment as do recreational divers and wildlife observers. The



Table 1

RELATIONSHIP BETWEEN LANDINGS OF ABALONE AND
THE NUMBER OF VESSELS AND THE NUMBER OF PERMIT HOLDERS

Total Number Number Pounds Pounds

Landings of of Permit Per Per Permit

(pounds) - Vessels Holders Vessel Holder
1955 4,185,785 74 -- 56,566 -
1956 4,284,063 86 - 49,815 -
1957 5,421,914 94 - 57,680 -
1958 4,224,018 109 -= 38,752 --
1959 4,561,827 98 352 46,549 12,960
1960 4,206,408 106 418 39,683 10,063
1961 4,553,766 124 5305 36,724 9,017
1962 4,183,181 150 582 27,888 7,188
1963 4,343,879 128 532 33,936 8,165
1964 4,079,223 145 574 28,132 7,107
1965 4,576,084 164 686 27,903 6,671
1966 4,963,556 213 880 23,303 5,640
1967 4,421,581 206 853 21,4864 5,184
1968 4,474,842 223 839 20,066 5,334
1969 3,658,078 213 840 17,127 4,355
1970 2,900,813 195 530 14,876 5,473
1971 2,945,318 191 486 15,420 6,060
1972 3,091,182 207 448 14,933 6,900
1973 3,193,160 212 487 15,062 6,557
1974 2,586,571 212 554 11,531 4,669

Source: Cicin-Sain, et al., 1977, p. 12. (Reproduced with permission of
the authors.)
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Table 2

RESIDENCE OF ALL CALIFORNIA ABALONE LICENSE HOLDERS, 1975
(in percentages)

San Diego | Los Angeles Santa Barbara | Central Coastb North Cengral
Area Coast
14.4 19.7 48.4 8.6 8.4
(N=506)

2Includes Ventura, Oxnard, and Simi.
Includes Arroyo Grande, Morro Bay, San Luis Obispo, Cayucos.
®Includes Santa Cruz to San Jose to San Francisco.

Source: Cicin-Sain, et al., 1977, p. 46. (Reproduced with permission
of the authors.)

Table 3

LENGTH OF TIME SPENT WORKING THE FISHERY FOR ABALONE
"DIVERS" AND DROP~OUTS"
(in percentages)

Under Over
2 Years 2-4 Years 4-6 Years 6-8 Years 8 Years

Drivers (N=44) 27.3 20.4 15.9
Drop-outs (N=45) [ 26,7 37.8 8.8

31.8
22.1

o
N

ANNUAL ATTRITION RATES FOR ABALONE PERMIT HOLDERS, 1972—1975

Composite Crew®
Attrition Members Divers
Rate Only Only
1972 - 1973 4l% 83% 26%
1973 - 1974 417 76% 27%
1974 - 1975 50% 88% 34%

%The computation for crew members does not take account of six
divers in 1972 and five ia 1973 who renewed their permits after a one-
year interval.

Source: Cicin~Sain, et al., 1977, pp. 14, 50. (Reproduced with
permission of the authors.)
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Table 4

GROSS ANNUAL INCOME DERIVED FROM ABALONE TAKING FOR "DIVERS"

Income X
Under $1,500 22.7
$15,000-2,999 11.3
$3,000-5,999 11.3
$6,000-7,999 13.6
$8,000-9,999 9.0
$10,000-13,999 11.3
Over $14,000 20.4

Median Gross Income: $6,750 {N=44)

PER CENT OF TOTAL NET INCOME DERIVED FROM ABALONE TAKING FOR "DIVERS"

76 to 100% 48.8
50 to 75% 17.0
Less than 50% annual net income 34.0 (N=41)

Source: Cicin-Sain, et al., 1977, opp. 51-52, (Reproduced with
permission of the authors.)
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Table 5

DEMOGRAPHIC CHARACTERISTICS OF ABALONE DIVERS AND OF DROP-OUTS
(in percentages)

Divers Drop-Outs
RESIDENCE
San Diego 16.3 4.5
Los Angeles 18.6 3l.8
Santa Barbara Area’ 46.5 31.8
Central Coast 9.3 9.1
North Central Coast® 9.3 15.9
Other 0 6.8
Divers (N=43)
Drop-outs (N=44)
ACE
Under 25 18.1 15.2
25 to 29 22,7 37.0
30 to 34 25.0 19.6
35 to 39 9.0 8.7
40 to 44 1.3 8.7
Over 44 13.6 10.8
Divers (N=44)
Median Age 32 29 Drop-outs (N=46)
MARTIAL STATUS
Single 36.4 26.7
Married 50.0% 66, F*
Other 13.6 6.7
Divers (N=44)
*327 have children Drop-outs {(N=45)
*%80% have children
EDUCATION
Completed 8th Grade 2.3 0
Some High School 4.5 4.4
Completed High School 34.1 17.8
Some College 36.4 55.6
College Graduate 15.9 13.3
Post Graduate 6.8 8.9
Divers (N=44)
Drop~outs (N=45)

31ncludes Ventura, Oxnard, and Simi.
Includes Arroyo Grande, Morro Bay, San Luis Obispo and Cayucos.
“Includes Samnta Cruz to San Jose to San Francisco.

Source: Cicin-Sain, et al., 1977, p. 49. (Reproduced with permission of
the authors.)
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stable core of divers is also concerned with preserving their economy
and lifestyle in a compatible relationship with the marine environment,
and with not destroying parts of it, otters included.

If such analyses were done with all of the commercial segments in
Figure 2, and related analyses done with other consumptive groups and
non-consumptive groups, we would have a picture of the human component
of the otter-related ecosystem to match our information on the physical
and biological portions. This would yield us, from an anthropological
perspective, impressions of the cultural comstitution of the ecosystem
and the complete set of motives and goals of those who operate within
it, which we could place alongside the economic structure and the phys-
ical and biological systems to obtain an holistic framework within which
to consider our alternatives.

CONCLUSION

What this information would not yield us, however, is an answer or
solution to the current sea otter controversy. Given adequate data and
information, answers and solutions can only be rationally approached
where there are clear goals and objectives, and guidelines for the ways
in which the data and information are to be considered. As we saw in
the examples of mammals' direct and indirect relationships with humans
discussed above, United States law and policy allow us to deal in a vari-
ety of ways with Marine Mammals, even in cases where the particular mam—
mal is endangered. To justify this action, however, some clear evidence
must be shown for the social, cultural, and economic dependence of spe-
cific human populations on the mammal-related ecosystems.

These United States laws and policies generally reflect what we
have called the cultural relatiomship between man and other mammals .
Hunting and other wildlife-related laws and policies reflect the cultur-
al importance of hunting teo American society, while at the same time at-
tempting to foster ratiomal conservation and management of Wild Mammals.
Domestic Mammals are the least protected by law and policy, but their
numbers are generally great enough and the cultural relationship util-
itarian enough for the Domestic Mammal-man relationship--with some help
from humane animal legislation and practice--to be essentially self-
regulating. These laws and policies--specifically the MMPA and the
system of federal wildlife regulations (50 CFR 216)-~governing Marine
Mammals also reflect our cultural preference concerning Marine Mammals.
The relationship is clearly special among all of those between man and
other mammals. But these laws and policies also reflect our cultural
bias as hunters, gatherers, and economic beings as well as conservation
and preservationists.

These cultural biases, however, are not the basic polarizing agent
ia controversies such as the California sea otter. It is the lack of
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understanding of motives and goals of others, in additien to ad homi-
nem arguments such as occurred in the tuna-porpoise case, that lead to
unproductive attempts at resolution of such controversies. These laws,
as reflections of our underlying cultural patterns, demand that we con-
sider our relationship with these Marine Mammals with due regard for the
perpetuation of their numbers and for the sanctity of their species, but
also that we adjust our relationship in appropriate fashion in demon-
strated cases of social, cultural, and economic dependence.
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2. PHILOSOPRICAL AND SOCIAL ISSUES

DISCUSSION

DAN BOTKIN, CHAIRPERSON, ENVIRONMENTAL STUDIES PROGRAM, UNIVERSITY OF
CALIFORNIA AT SANTA BARBARA

We're now moving on to questions such as, what good are sea
otters? How can we describe their values? How can we rank the dif-
ferent values we attach to them? This is clearly a difficult and con~
tentious discussion and at least I think I can claim some neutrality,
since I don't do any field research on marine mammals at all. My own
work has to do with trees, moose and elephants. Philosophers have
told us for a long time that you can't go from "is to ought,” but the
question today is whether we can go from "is to otter."

In a more serious vein, I think it's very clear that in 1981,
we're in a major transition in the way we look at, use and value the
environment, and the sea otter is an excellent exanple of a major
problem. In my mind, the 1970s was a decade of rhetoric, and the
1980s are going to be a decade of "how to.” We have to find out how
to manage the resources that we decided we all respected and liked in
the 1970s. I think the 1970s tended to be a decade of polarization as
well, with the environmentalists setting forth their positions and
their values, and the 1980s has to be a decade of comaunication. TIn
the 1970s, scientists were asked to make a lot of value judgements—-
they were asked what were the values of animals like the sea otter,
and they did their best. They tried to give answers, they did a
1ittle bit of cost effectiveness. They tried to find out whether
there were unique, important, necessary roles in ecosystems for marine
mammals; that is, whether marine mammals were necessary for health and
stability. But it really wasn't appropriate to ask scientists to seek
values and the sclentists need a lot of help. So 1t's very
appropriate today that we are turning to philosophers and to social
scientists.

Philosophers can help us in two ways: First, in developing a
methodology to structure how we think about deciding what a sea otter
is worth, and second, in terms of ideas: What kind of walues can we
attach to sea otters? Social scientists can help us understand what
role animals 1like sea otters have played in societies before. So I
think this can be a very valuable discussion.
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NICOLE DUPLAIX, CHAIRPERSON, OTTER SPECIALIST GROUP, SURVIVAL SERVICE
COMMITTEE, INTERNATIONAL UNION FOR THE CONSERVATION OF NATURE
AND WATURAL RESOURCES

My role here today is to talk about extinction. I'm not here as
a prophet of doom, but 1'm talking about a real possibility and why it
can and should be prevented. 1 represent the Internaticnal Unien for
the Conservation of Nature and Natural Resources (IUCN), an inter-
national scientific organization which has over 60 member countries
and countless government agencies and non-governmental organizations
as members. What does it do and why 1s it pertinent to sea otters?
IUCN advises governments and individuals on environmental matters. In
order to do that effectively It relies on five commissions~-legal,
ecology, education, national parks and protected areas, and Specles
Survival Commission. I'm a member of the last one, to which I belong
as Chairman of Otter Specialist Group. There are nine members of this
ottaer specialist group in the audience who, among them, bring together
87 years of study on river and sea otters. But the Survival Service
Commission has a large number of groups dealing with everything from
mammals to birds, to mollusks, yes, and even to butterflies.
Sometimes, as a matter of fact, one group chairman will take the other
to task and say, "Hey, walt a minute, your rare otter Is eating my
rare crayfish!”™ The reason we do this, 1s that we know the Survival
Service Commission, now called the Specles Survival Commission (SSC),
is responsible for declaring what specles are endangered and advising
the TUCN on what needs to be done to vectify the situation. The S§S5C
for instance, compiles the red data books which are the cornerstomnes
of data on each species of plant or animal which 1s considered in
danger or vulnerable and people will rely on these books in their
efforts to save speclies. The TUCN has had a great role in conser-
vation world-wide; for instance, it was responsible for drafting the
Convention on International Trade in Endangered Species, which has now
been ratified by 64 countries.

Our position on the California sea otter, which will be distri-
buted tomorrow, reflects our great concern for the future of the spe-
cies. The sea otter's position 1is precarious and 1it's not just
because of the human conflicts which we're here to discuss, but
because of its own bullt—-in fragility. It has an unfortuante inabil-
ity to withstand any form of stress for a long time. It can be
something such as a severe winter storm, depleted food resources,
rough capture and handling. The sea otter is a fraglle animal which
has the most beautiful pelt in the world and the most fraglle pelt in
the world. We want to iInsure that everything 1s done by inter-
national, national, and state agencies to protect the sea otter's
interests and its future, including safe capture and transport to,
hopefully, oil-free areas, reduction of shellfish--or should I say
“selfish"~— conflicts, putting everything on the side of the sea otter
to insure its continued growth, safety and well-being. Our concern
ovarrides the growing problems of confrontation between ghellfisgh
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fisheries and other interest groups: Here we have a3 gpecies which has
already faced extinction because of another economic interest—-the
pelt industry--and, due to luck rather than management, made its come-
back to ten per cent of its original numbers and ten per cent of its
original range.

The otter is now showing an alarming and yet unexplained reduc-
tion in its population growth, but not expansion over its range. It's
also facing a potentially more dangerous foe--and that is oil, a very
indiscriminating adversary--a foe, which can and will bring together
both factions that are here today, shellfisheries and conservation-
ists, when our breathtaking coast reeks of oil and death. We also
face the problem of the interests of a small, Iluxury gourmet
market where a dozen red abalones can fetch as much as $100.00; and an
attitude that an abalome taken by a sea otter is an abalone lost to
me, is an attitude which borders on extinction like other attitudes of
selfish interest. Man, who has been described as the most receunt
marine mammal today, 1s competing side by side for a resource utilized
by sea otters for two million years. Something that bothers me is
that many years ago when there were just Indians and many, many more
sea otters, there was a shellfish industry, and up to 20,000 sea
otters were exploiting that shellfish resource, yet there was, after
the demise of the sea otters, still quite a lot of shellfish for us to
exploit. Now we are dealing with only 2,000 otters, so how long would
it take the California sea otter to Jjoin the extinet California
grizzly on the state flag, and who will step forward at that time to
take the ultimate responsibility for the second extinction of the
southern sea otter?

LUCY SLOAN, EXECUTIVE DIRECTOR, NATIONAL FEDERATION OF FISHERMEN

The National Federation of Fishermen is the only natiomal organi-
zation of commercial fishermen. We represent a majority of the or-
ganized commercial fishermen in the United States, and our members
fish from Maine to Alaska. We have several members in California and
we represent all but the tuna clippers here in California.

The fourth point that Mike Orbach made is the one that is perhaps
of greatest concern to us. He says, "Much of the resultant contro-
versy would have been avoided or minimized and the problems attacked
more effectively, if all concerned had a proper understanding of the
activities, perceptions (and I would underline that) motives, goals
and constraints of others.” I think that's vitally lmportant and that
leads me to probably the most important polnt-—the reason I'm here. I
would urge those of you who are concerned about the confliect, in
this ecase, between the sea otter and the shellfish, but Ffor us
generally, as fishermen, concerned about marine mammal/fish conflicts,
to use data from fishermen, talk to fishermen; they are experts. If a
man's been in the business for 20 years, he probably knows something
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about it, because he has to know where they are to harvest them! And
he has to know what kind of abundances there are. And T would urge
you bear that {n mind. Listen to what fishermen have to say on the
docks when they make public presentations, but it is vital that you
understand that they are not all clothed in Darth Vadar costumes.
Because they're not! They're men and women who are invelved in an
industry which is important to them, and important to the communities
In which they work. 1In addition to asking you to talk, for finstance,
to Lad Handleman, who's on this panel, and to Rudy Mangue, who repre-
sents the abalone fishermen, I would also offer to any of you who are
interested, anything which I, or any of the more than 30 organizations
NFF represents, might be able to do to help you gather informatioen.
Bruce Mate has recently come out with a report of a meeting that was
held in December of 1977, on marine mammal/fish interaction problems,
and there i1s a section in there on the problems with data gathering.
I urge you to get a copy of that report. I have the information here
if any of you are interested. It gpeaks about some of the problems we
went over in several hours of discussion about data gathering.

I think that it is also very important to emphasize that we're
not part of the rape, ruln and run crowd. Fishermen, on a continuum
between the perception of envirommentally and ecologically pure,
moral, upright 1individuals and the rape, ruin and run crowd, are
somewhere in the middle, because we're businessmen whose business
depends on a healthy environment. T think that's got to be something
that people should understand. We understand it. 1It'gs an increasing
factor in men and women going into the fishery and it has always been
a part of the awareness of the people who have fighed.

I think probably that a good blt of the discussion in Dr.
Partridge's paper was essentlially that man cannot live by bread alome,
but it's awfully unhandy trying to live without it! And one of the
things that I would also suggest you bear in mind is that in an effort
to protect one 1isolated element of the ecosystem, you throw out of
balance another part, and that includes man as a part of that system.
You're looking at what we've seen on the East coast in the Canadian
maritimes, a problem where the govermment had twoe cholces, it could
either work with the fighermen or put everybedy 1in the community on
welfare. Although there are some who say, "well, abalone divers or
other fishermen who face marine mammal/fish conflicts could go to
other professions,” that's not necessarily so and it certainly isn't
necessarily so in some of the smaller communities. It means complete-
1y uprooting the community and if you talk about the wmeral impact
aud the rights of otters, 1 would urge you to consider the moral
imperatives and rights of other human beings. I think that is
something that sometimes does get overlooked in these comnflicts. I
think, too, that it would be wise to bear in mind the potential and
actual conflicts between the Marine Mammal Protection Act (MMPA) and
the Magnuson Fishery Conservation and Management Act {MFCMA): the MMPA
is up for authorization this year and I suspect that that's going to
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mean quite a bit of discussion on some of the difficulties we've had
in interpretations. So I would like to close by emphasiziang that we
want to work with all of you on this problem, but you are golng to
have to accept the fact that we are part and parcel of the concern
that others are showing, and we will do what we can to help.

DR. BRUCE MATE, ASSISTANT PROFESSOR, MARINE SCIENCE CENTER, OREGON
STATE UNIVERSITY

By necessity, our sclence and philosophy these days must merge in
order to make decisions that we can live with, both as people and as
an environment that depend on one another in the future. My practice
of sclence 1is continually influencing my philosophy, and I am not
ashamed to say vice—versa. The biological fact is all animals must
eat to survive, including man, and in our culture, we've grown away
from the food gathering process to the extent that death 1is a
repulsive element in our soclety. We've created specialists that do
this for us, and we've become so isolated from it that we find it
repulsive at a gut level. But we need these people, we depend on them
constantly. After all, the lack of hunting experience in southern
California that Mike Orbach spoke of isn't surprising, when you con-
sider the concentration of people in a desert environment, basically
displacing animal life that is there. The Los Angeles desert is a
hell of a place for that many people and we're going to see a lot of
problems on the land, with water, refuse disposal, pollution, and the
1ike. The basic point is that man is the thing that's out of balance,
to a very large extent.

Man is a trophic competitor with sea otters; man's harvest of
prey species can theoretically be regulated to arrive at sustained
yilelds while sea otters, although perhaps having some prey prefer-
ences, are basically opportunistic, which leads them to explolt their
environment until they reach a self-regulating carrying capacity.
Now, at that point, there 1is no harvestable surplus for a new com-
petitor, without influencing that carrying capacity--that 1s, reducing
i{t. Harvesting by man will no doubt reduce the carrying capacity for
sea otters where sea otters have come Into a steady state with thelr
environment. 1f we regulate sea otters to lower numbers to provide a
portion of those prey species for harvest by man, scientific questions
may be raised as to whether we're going to reach some crirically low,
critical masses or thresholds, beyond which sea otters canmot survive
through periods of unusual, potentially new, threatening environmental
situations.

It's my feeling that man has an ability to create and to appre-
ciate art, musie, literature, and aesthetics only during affluent
times. These are times when people are not devoting all of thelr time
and energy to foraging, competing for food and other limiting re-
sources. It's quite obvious to anyone, I thimk, that people are the
principal problem in all world issues: We're out of balance with our
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previous role in all ecosystems——man finds himself in some ecosystems
in which he had never participated, such as the Antarctic. Obviocusly,
if we were to dilute our standard of living here in the U.S., for
instance, to a world-wide level, we would all now be sitting on a dirt
floor, eating rice and discussing where our next meal would come from.
The principal moral question, I think, regarding otters, 0il develop-
ment, or fishery harvests, 1s one of our own population self-
regulation, and this 1s something which is absolutely necessary not
only for our good as humans but for the ecosystems of which we are an
integral part and depend upon exclusively for our future existence.
We can't tolerate reducing the future options which are in our evolu-
tionary bank account any more than we can afford to let inflation go
unchecked. We must strive to balance the ledger through tough, pru-
dent and Informed managerial decisions, and I think it's a conference
like this that's going to start dialogue not only between biologists
and socioceconomic experts but among the public at large. And it's
going to take effort on all of our parts because a publie appreciation
of these decisions is just as important as the sound, sclentific deci-
sion in each of our own diciplines.

VICTOR SCHEFFER, FORMER CHAIRPERSON, MARINE MAMMAL COMMISSION;
WILDLIFE BIOLOGIST (RETIRED) U.S. FISH AND WILDLIFE SERVICE

I'm going to comment on Dr. Orbach's paper first, trying to focus
upon what I consider to be highlights. He points out that we are
legally able, in the United States, to manipulate the populations of
any wild animal species. The blend of economics and sentiment in our
approach to any specles changes from year to year. He mentioned that
sport hunting is om the increase; actually, per capita hunting 1is
slightly decreasing. He points out that we do not view all animals in
the same light, and I'm reminded of the sentence from T.S. Elliott,
“the human kind cannot bear very much reality.”

I found Dr. Partridge's paper quite impressive because 1t empha-
sized biological points of view and, after all, I am a career zoolo~
gist. His main thesis is that humans need to care for things beyond
themselves——things beyond their immediate concerns, neighborhoods and
lifetimes. He argues persuasively that we have a genetic need for
natural environments, stating, "may we not say that the best environ-
ment 1g¢ one in which the human animal can have maximum cantact with
the type of natural environment ian which it evolved and for which it
is genetically programmed?” I believe this to be true although it
can't be proved. I believe also that the roots of our arts are
imbedded in our genes, in some primitive man's or sub-man's awareness
of his total environmment, which in those days meant the difference
between life and death. Dr. Partridge says that when we iwperil the
sea otter by restricting it's range and threaten its habitat with
development and marine pollution, we diminish the possibility of
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experiencing feelings of harmony with nature. He accepts the sclen-—
tific thesis that diversity increases stabilty. I believe that
theoretical ecologists are digputing this polnt, but intuitively I do
feel that an ecosystem which is managed even "intelligently,” for what
must be short term objectives, 1s always In some danger of becoming
unstuck! To the question "what good are sea otters?” he answers that
they are wvaluable precisely to the degree that we wvalue and admire
them for themselves, for what they are. This requires a certain capa-
city that many of us in our brief lifetimes have been unable to
develop and I think his conclusion is still echolng: A world unsafe
for sea otters 1s a world less safe for human beings and for human
moral ideals. Let me add that I think that this sea otter/shellfish
industry controversy 1s indeed a moral issue because morals involve a
sense of right and wrong. We have as much technologfcal and biologi-
cal Information at the moment as we need to make a good start on man—-
agement of sea otters, but what we don't quite know 1s what {s right
and wrong and what are right and wrong objectlves. I assure you, the
question calls for some szort of widespread Californian input, either
through special inquiries such as the Australian inquiry on whales and
whaling of a couple years ago; or less probably, polling or a referen—
dum or some other legal device.

I would like to conclude with a statement by philosopher E.B.
White: "I would feel more optimistic for a bright future for man 1if he
spent more time tasting nature's sweetness and respecting her
seniority and legs time in trying to outwit her."”

LAD HANDELMAN, FOUNDER AND CHAIRPERSON, SAVE OUR SHELLFISH

Following Dr. Scheffer, I must say that he expressed several
things that I think are well worth saying, as have all the other
perspectives that have been presented both in the papers and by the
panelists. TI'm mot a philosopher, not a poet, not a politician, but I
do think I can say that over the years and 10,600 hours of having
worked under water, I've grown to appreciate as much about natute as
any conservationist, as any environmentalist, as anyone who 1is con-
cerned about the things im the world he should be concerned about.

My problem with all this is that I hear all this talk, I hear all
the wrongs of the past, I hear how the sea otters were killed, and I
despise that as much as anyone would. I know that the fisheries,
recreational and commercial, have been destroyed in areas where the
otters have had free run. I despise that, as I guess anyone would.
It doesn't mean that you're against the otter, just to be for the
fisheries, or for people's rights to have fisheries. I hear of the
wrongs that were done Iin historical times and I think it's important
that we consider history. 1 hear the discussion In this panel having
to do with philosophy and social implications. It's my hope that when
this meeting ends we'll have gotten beyond those issues and begin to
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address what to do about this problem. T think we all ought to be
ashamed of ourselves because we've been 1invelved with this situation
for so long and have done so little.

I'd like to point out a few things that I hope will tend to
influence or color the choices that we'll be making here, and I hope
we'll be making choices. That's an interesting point in itself. I
think it should be stressed very strongly that sea otters were not
found to be an endangered species. Were they an endangered species, I
think that I and most of the people sgitting here would be all for
doing anything that could be done to protect them and get them out of
danger. In fact, it was found they were not endangered, but merely
threatened, and even then, found to be threatened only 1f a massive
oil spill were to wipe out the entlire population. Fair enough. That
may be enough to consider them threatened, but they certainly aren't
under any immediate or extreme pressure. So we do have cholces. What
are we -going to do about this? OQOur cholices are to treat the otter as
a sacred cow, to allow it free run, to continue doing the damage 1t
has done for the benefit of a few. Those few, 1 submit, have good
intentions, always have had good intentions, but just went a Ilittle
too far. I think our respongibility is not to continue to ignore the
fact that we have conscious decisions to make. We need to look at

what 1 would call our most {mportaut determining factor and how we ~

look at all the decisions. I term that our social responsibility.
I've heard talk about aesthetics, talk about all sorts of things that
I appreciate, and I know it's nice to know certain things are there,
but 1 wonder if we've discussed what I consider to be the essential
issue: our soclal responsibility to other men, the total ecosystem and
to future generations. We have the choice of having it all--we don't
have to have only sea otters or only shellfisheries—-we can have them
both! Why don't we have them? Who can intelligently sit here and say
they wouldn't like to see the sea otter managed if management didn't
hurt the sea otter, and made 1t possible to continue to have our
resources?

There are issues that have already bzen addressed today, but I1'd
like to reinforce them. They had to do with the ahalone industry-that
it's going to be doomed anyway. T can tell you from first—hand
experience that it can be a renewable resource with good management.
Sure, we'll have cycles, but it's very, very renewable; it will be
here for the next 100 years, if it's allowed to be here. I consider
that the abalone fisherman of today is a vevy responsible person. The
abalone industry has established a varlety of management measures,
such as limited entry, hatcheries, a reseeding program, even posting
a 51000 reward for information leading to the arrest and conviction of
any commercial divers guilty of taking shorts. Those are responsible
people. They care about their fishery. They're enhancing the resource
and they'd like to have the right to keep enhancing it. 1 believe our
gocial responsibility deals with all of these things. I think that to
allow the further destruction of the fisheries 1s to destroy more than
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just the fisheries--it would destroy an lmportant part of our Amerlican
heritage. I think this country was founded and built wupon the
entrepreneurial spirit, the iIndependent spirit of people who are
represented greatly by our fishermen and farmers. I hate to be a
party to decisions that jwould deny those people the right to exist
and to have contact with nature that everyone talks about.

WYMBERLY COERR, REPRESENTATIVE, DEFENDERS OF WILDLIFE, MONTEREY

In thts discussion of philosophy, the key word for me is
stewardship; stewardship, in this case, of ocean ecosystems in which
the otter plays a prominent part, both for the present and for the
future generations. When we talk about values, we're talking about
something which we individually feel, but values do not compel assent
to them. Obviously we have different values here. With many of these
values, after all the compromises have been made, there 1s going to be
gome incompatibility. And I'm going to be urging that this Incom-
patibility be resolved in favor of the preservation of ecosystems.

Now, since values are individual--the things that we feel
ourselves—we rather like sometimes to go back and see 1f there are
any historical antecedents for what we feel. The concept of
stewardship obviously has a long history. In Genesis, Chapter II,
Adam was given the Garden of Eden to ti1ll and to keep. He later ran
into other difficulties which are beyond our scope here. 5t. Benedict
first prominently practiced the concept of stewardship of natural
resources. These days, to quote something much more current, when a
boy scout dedicates himself as a citizen, he says, "I will do all in
my power to pass on a better America to the next generation.” Of
course, as Mr. Handleman has suggested, concepts of a better America
are going to differ. But Y hope that we here will do all in our power
to pass on to the next generation healthy ecosystems in which otters
are performing their functions, not endangered and no longer likely to
become endangered.

A question was addressed to Dr. Michael Orbach about the percep-
tions of other cultures about marine mammals and methods of obtaining
a balance between man and marine mammals.

MICHAEL K. ORBACH, ASSOCIATE DIRECTOR, CENTER FOR CQASTAL MARINE
STUDIES, UNIVERSITY OF CALIFORNIA AT SANTA CRUZ

There is a large body of literature on traditional resource man-
agement systems, which bears on that question. To cite one example,
old Hawaiians had a good system. The way they managed their ecosystem
was that the chief said, “"you fish, you no fish.” That was the way
that they did it, but there are systems like that, where people by
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mutual agreement and in fairly small scale socleties did, 1in fact,
balance subgistence use and trade uses with other socleties and other
groups. We're not as good at it here in the U.S. for twe reasons:
One is that the scale of the problem is much larger, and the other ome
ig that we don't really have too much true subsistence use around, so
we're just not as experfenced in these matters. Among other socletles
in other places where they get more practice, there are some quite
viable systems that balance these trade~offs, preserving the popula-
tions and allowing for commercial and subsistance uses.

Following a question from the audience regarding the relationship
between oil and sea otters, the following exchange tock place between
Carol Fulton, of Friends of the Sea Otter, and Lad Handleman, of Save
Our Shellfish.

LAD HANDELMAN

I'd like to pose that question reverse: You expressed concern
about the safety of the sea otters because you say that oil is lethal
to the sea otters and will ki1l them, and you say that the otters
should be allowed to run unmanaged to theilr heart's content, wherever
they may choose to go. While saying that, what you don't say, 1s that
from Point Concepcilon south, which is right in their path, there now
happen to be 40 barrels to 800 barrels of oil released per day, every
single day of the year. That has been occurring for the last hundreds
of thousands of years, maybe millions of years; how do you reconclle
those two things? How can you say that you're conceruned about them,
and yet you don't want them managed to prevent them from getting into
the oll that's going to be down there, with or without people, with or
without oil drilling companies? So if you're concerned about them, I
submit you include in your concern a way to protect them from the
lethal effects of that oil that's right down there.

CAROL FULTON, EXECUTIVE DIRECTOR, FRIENDS OF THE SEA OTTER

As you know, we are very concerned about oil and we are very con-
cerned about getting a translocation under way to an area where the
animals will be less wvulnerable to oil. Unfortunately, all along the
California coastline, this 1is a situation that has to be carefully
examined. I would point out that the oil has been coming out of there
for a long, long time and as you know, historically the otters were in
that area. I don't perceive that natural seepage is such a threat to
the otter.
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LAD HANDELMAN

Oh, so o0il is not a threat to the otter-—I just want to get that
on record.

CAROL FULTON

No, I would like to say that in 1964, off the coast of Russia,
there was a tanker spill in which over 100 sea otters died. That con-

cerns me very mnuch.

LAD HANDELMAN

Well, which is it——is the oill a threat to the otter, or not?

CAROL FULTON

The oil is definitely a threat to the otter. In my mind, it's
the greatest threat to the survival of the otter right now...

LAD HANDELMAN

I would iike to see them protected and managed so they don't run
headlong into all that oil.

Our major concern at 508 1s that we think the sea otter needs
protection from himself and man's activities and oil. Obviously, our
initial concern was that we protect and preserve the fisheries and the
status of shellfish in the marine ecosystem, as we now know it and
don't do any more damage to it. We think you can have both. We think
that there are plenty of areas up and down the coast that are more
pristine than other areas. Where millions of men are living, is pro-
bably not where the otter should be. Where there are areas in which
there are not so many men doing damage to the otters, to thelr activi-
ties, is probably where they should be. Where the figheries occur
also happens to be where the other activities of men are. S0, I don't
think the solutions are that hard. I think you have co-existence of
otters and men, not through intermingling in a single area, but co-
existence through separate territories. That's pretty basic. You
have territories for the otters where you don't have the problems with
men, and territories for fisheries, where they have long been part of
our culture, and you can have them both. We have a choice.
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INTRODUCTION

The purpose of this paper is to describe the extent and manner in
which differeant interests are affected by current management of southern
sea otter (Enhydra lutris nereis) stocks in California, The paper
intentionally ignores issues of management of other species in the same
ecosystem. In an ecosystem where humans are not present, the sea otter
is a "keystone species" ({Estes and Palmisano, 1974, p. 1960): its
presence or absence tends to determine the structure of the entire
nearshore community. Thus, it is through management of the sea otter
that resource managers might influence the “ecology" of specific
nearshore marine communities and, indirectly, the human groups that are
adversely or positively affected by management programs.

Although feared to be extinct due to the fur trade, the southern
sea otter was first protected in 1911 under the North Pacific Fur Seal
Treaty. In 1938, the public became aware of a remnant population of
approximately 300 animals along a remote stretch of California coastline
near Big Sur. This led to the establishment of the Sea Otter Refuge in
1941. Until 1972, the sea otter was under the jurisdiction of
California's Department of Fish and Game ({(DFG). At that time, with the
enactment of the Marine Mammal Protection Act, the sea otter came under
the jurisdiction of the United States Fish and Wildlife Service of the
Department of the Interior. During this eatire period, the southern sea
otter has had complete legal protectien (Cicin=-Sain, 1981, this volume).

Today, the range of the southern sea otter has expanded from one
small pocket to 200 miles of shoreline extending from Santa Cruz in the
north teo Pismo Beach in the south, From the verge of extinction, the
numbers of the southern sea otter have increased to approximately
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the Department of Commerce, NOAA Office of Sea Grant under Grant #NA
80AA-D-00077, and the Woods Hole Oceanographic Institution's Marine
Policy and Ocean Management Program. W.H.0.I. contribution #4835,

The author acknowledges the invaluable assistance of John Aunnala,
Biliana Cicin-Sain, Phyllis Grifman, Susan Peterson and Leah Smith in
suggesting revisions to earlier drafts, Remaining errors oOr
inconsistencies are the responsibility of the author.
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1800--10%2 of their former population, occupying 10% of their former
range. These increases have brought the otter population into actual
and potential economic conflict with several of California's wvaluable
shellfish fisheries.

Such economic c¢onflicts soon become costly political conflicts, in
which the affected parties expend energy and resources attempting to
gain credence and support for their positions. Public agencies responsi-
ble for regulation of the resources involved are compelled to conduct
studies and prepare reports assessing the effects of alternative means
of resolving conflict. And finglly, resource conflicts often require
meetings, public hearings, and sometimes Jjudicial action where
contending groups present their respective cases.

One way of minimizing the cost and intensity of such conflicts is
to consider as many interests as possible at any decision point. It is
important to identify the dynamics of the situation and environment, and
to employ all the information available in the decision process when
major conflicts amomg users occur. This eliminates the repetition of
costly activities by actors in the process and minimizes the need for
Interest groups to mount information campaigns. Further, administrative
and regulatory agencies need not replicate eavironmental impact studies
every time a conflict manifests itself in a new form or geographic
location, and the general public is relieved of the necessity of
devoting attention to a recurring problem,

Further, if systematic review of all interests is not pursued, an
optimun use of resources will not occur. One group or interest may be
more effective in pressing its position when contending interests are
congidered 1In isolation. To cite one example, one could compare the
values associated with the southern sea otter to the values associated
with the Pismo clam (Tivela stultorum). It is conceivable that the
perceived benefits of allowing the southern sea otter to displace the
Pismo clam would more than counterbalance any anticipated costs.
However, in a few years, the sea otter-shellfish conflict could be
expected to recur in the Santa Barbara Channel over the displacement of
abalone (Haliotis) and urchin (Strongylocentrotidae) fisheries as a
result of reiatroduction of the sea otter. It 1s possible that the
benefits accruing from expansion of the southern sea otter's range would
outweigh the <costs of losing the commercially productive shellfish
fisheries of the Santa Barbara Channel. Assuming that it would be
possible for the sea otter to reoccupy its entire historical range, at
some future time, society might look back and determine that such an
outcome was not desirable in the aggregate. That is, once the full
impact of the southern sea otter's expansion is evaluated, it might be
determined that the total costs of the expansion far outweigh the
benefits, even though at each accretion to the southern sea otter's
range the decision to allow further expansion would have been based upon
a positive evaluation of local consequences.
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In elaborating the ianterests involved in the sea otter controversy,
I make reference to the '"economic' prospects for each resource, group,
andfor value identified. I do not attempt to place a dollar value on
all of the factors (e.g., preservation of an endangered species) dis-
cussed. Hence, economic concepts are utilized only in a broad and
general sense. Whenever available, statistical data will be supplied.
However, the primary purpose is to identify the range of interests,
uses, and resources which should be considered in management decisions
pertaining to the sea otter., "Economic," then, should be seen as
referring to possible costs and benefits of protecting the southern sea
otter, not all of which are suited to dollars-and-cents evaluations.

This paper does not conclude that resources which may come into
conflict with the sea otter at some time in the future necessarily offer
more net benefit to society than the sea otter, or vice versa. Rather,
it suggests that this is the appropriate time to consider what the net
worth of protecting this animal may be to society. That is, what are
the benefits of the presence of the southern ses otter in specific
coastal ranges measured against commercial and recreational interests
contending for resources found in those same areas?

THE AFFECTED INTERESTS

The Sea Otter and its Preservaticn

Under existing federal laws (the Marine Mammal Protection Act and
the Endangered Species Act), the sea otter is intended to be the primary
beneficiary of management measures and precautions (e.g., listing as a
threatened species). A second level of benefits is enjoyed by those who
value the existence of the specie. The positive actions required to
protect the southern sea otter, and other threatened marine mammals,
must be seen as indicative of a belief that there is value in preserving
threatened species. Therefore, it is necessary to consider what values
or benefits might accrue to society from the protection of the sea
otter,

When considering the range of "values" associated with a particular
resource, a first indicator of value might be the size of the
population. Ostensibly, the protection that the southern sea otter
receives is to ensure the continuation of the species or population.
With the increase in the population of sea otters, it would seem that
the primary benefit of sea otter protection--maintenance of the
species--is being realized, If one were trying to quantify these
benefits, it could be said that the various programs which have been
designed and implemented to protect the southern sea otter have provided
a benefit of approximately 1,800 animals. If this animal had not been
protected, it 1s conceivable that none of the current population would
exist,
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The real value of the sea otter, however, cannot be expressed sole-
ly in gross terms such as numbers of animals. Ore value that underpins
much of the concern for conservation of species 1s the "moral walue' of
conservation. A soclety willing to demonstrate respect, reverence, and
love by making appreciable economic sacrifices to preserve an endangered
species way reap the benefit of improved personal and social lives. Our
intentional efforts to protect the environment may return to us 1in the
form of better relations with other members of human society {(Partridge,
this volume). Like virtually all intrinsic values, it 1is practically
impossible to assess in monetary terms the contribution made to society.
Nonetheless, a contribution to "moral value" has been made.

A second benefit associated with the preservation of the sea
otter--or any endangered species——is the inherent, non-calculable worth
of fostering biclogical diversity. Many ecologists have suggested that
an ecosystem's stability is related to its complexity (e.g., see Pianka,
1978, pp. 286-303; and Pielou, p. 1075). Maintaining a variety of
species, both floral and faunal, increases the probability that an
ecosystem will be able to adjust or adapt te future crises.

Maintaining a complex enviroament has been one of the benefits of
past and current efforts to protect the otter. Future efforts along
these lines will further enhance this aspect. A caveat, however, is in

order. The benefit derived from a complex environment can only be
generated up to a certain point--the population level at which species
survival is pguaranteed. Beyond this level, additional animals do not

contribute a benefit in this sense. Therefore the costs of management
incurred after this level is reached canncot be balanced by increments to
the insured c¢omplexity of the environment. For the moment though, we
can suggest that such a balancing has been, and probably will continue
to be, in order.

A third benefit of the expansion of the southern sea otter is their
contribution to the aesthetic resources of the coast: the natural
beauty of the shoreline. Many individuals, upon viewing a sea otter or
group of sea otters rafting, enjoy observing the activities of the
animal. The sea otter provides a natural spectacle which can be
appreciated by many of those given the opportunity to view the animal.
In other words, the southern sea Jtter is an aesthetic component of
California's shoreline which is enhanced by protective measures. With
increased numbers and range, more people have been able to enjoy the

aesthetic value of the sea otter. This pleasure 1is difficult to
quantify, but there should be no doubt that the spread of the southern
sea otter has made such a contribution. 1In contrast to this third

point, the decline in shellfish does not result in & similar reduction
in the aesthetic resources of society. While many people find abalone
shells and jewelry made from their shells aesthetically pleasing, most
would agree that abalone and wurchin and other shellfish are rarely
appreciated solely for their natural beauty. Therefore, we must posit
that the expansion of the southern sea otter has made a contribution to
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aesthetics which 1is not offset by aesthetic losses resulting from
declines in other species.

A final value associated with the sea otter i1s related to the
aesthetic value but even more difficult to calculate. This benefit
might be called the value of "knowing-it's-there': the psychological
benefit derived from the preservation and expansion of the southern sea
otter. Since quantification of this benefit is utterly impossible (even
with aesthetics one could make some ''guesstimates" based on the number
of visitations or some other substitute measure), a brief explanation of
the concept is all that is provided. Basically, "knowing~it's-there"
refers to the satisfaction some people derive from the knowledge that a
resource exists. They enjoy knowing that though it is unlikely they
will ever take advantage of the opportunity to observe the behavioer of
otters, the possibility to do so exists. Economists refer to this as an
Yoption demand” (Krutilla, 1967, p. 780).

Recapitulating, the sea otter directly provides several benefits--
moral, biological, aesthetic, educational and psychological--which are
not easily assigned quantifiable wvalues. Regardless of this
gquantificetion problem, these values must at least be included
qualitatively in any assessment of how various parties are affected by
the expansion of the sea otter in California.

Commercial Fisheries

There are several species of commercially valuable mollusks and
crustaceans (including squid [Lolige opalescens]} in California. Many
of these are preyed upon by sea otters., Some of the conflicts involving
shellfish fisheries and the southern sea otter have become manifest;
others can be anticipated because of the possibility of relocating
colonies (commonly referred to as translocation) or unlimited expansion
of the southern sea otter; still others are postulated on an incomplete
understanding of the full spectrum of fauna which the sea otter uses as
forage.

The primary source of conflict arises because of the magnitude of
the sea otter's appetite. Evidence indicates that in order to maintain
their body temperature in Pacific Ocean waters, sea otters consume
approximately the equivalent of 25% of their body weight every day. The
diet of the sea otter includes some items which are also commercially
harvested. Compiled data on the trophic ecology of the sea otter
indicates that:

Sea urchins, abalones, and rock crabs are the preferred
food items of the California sea otter, these being the first
items consumed when sea otters occupy a new habitat. As these
food items are depleted, other food items are utilized (e.g.
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turban snails, kelp crabs, mussels, octopus, etc.) thereby in-
creasing the diversity of the otters' diet.

It is interesting to note at this point that in several
studies conducted (Ebert, 1968a; Vandevere, 1969; Wild and
Ames, 1974) where otters have foraged for several years, rock
crabs continue to be consumed in relatively large amounts,
even though abalones and urchins have become of minor
importance. This may be partially explained by the advantage
of mobility and visual perception that the crabs have over the
latter two species which allow them to escape predation more
often. A possible additional explanation is that the replace-
ment rate of crabs under such predation pressures is greater
than that of abalone or urchins...

Sea otters have a great capacity to adapt to the
availability of prey species 1in a given habitat. This 1is
illustrated above by their shifting from presumably preferred
food items to those 1less preferred upon depletion of the
former, and iIn the two examples below. In Monterey Bay
seasonal squid spawning occurs in the spring and f21l. During
that time squid will make up a large part of the sea otters'
diet (Calif, Dept. of Fish and Game, 1976) while other food
items are apparently ignored. Miller, et al. (1975) report
that large quantities of Pismo clams were consumed by sea
otters (up to 96% of their diet by weight) when they moved
into Pismo clam beds in Monterey Bay and Atascadero State
Beach near Morro Bay (Woodhouse, Cowen, and Wilcoxon, 1977,
pp. 36-37).

Although some relationships among the various components of the eco-
system have not been fully explained and thus cloud the picture, it is
generally presumed that:

.».within the sea otter's stabilized foraging range there can
be wvirtually no human harvest of abalones, Haliotis spp.,
(except for a few intertidally); red crab, Cancer productus;

LOCK crab, Cancer antennarius; sea urchins,
Stronglyocentrotus  franciscanus and 5. purpuratus; and
Pismo clam, Tivela stultorum. (Further, there is also

concern of possible sea otter predation on Dungeness crab,
Cancer magister; spiny lobster, Panulirus interruptus; and
Pacific oyster, Crassostrea gigas, as the sea otter moves
into areas where these invertebrate species are harvested
[Miller, 1974].) It can be argued that collapse of the
abalone (or any other shellfish) fishery will result not from
the reintroduction of the otter, but from the overexploitation
of the resource by fishermen. But the pressure exerted on a
stock of shellfish by an industry can be regulated; the
pressure of the sea otter cannot. The sea otter population
tends to expand to a density which usually results in a
shellfish stock well below the level required to sustain a
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viable commercial fishery {Woodhouse, Cowen anrd Wilcoxon,
1977).

Abalone

From the late 1950s through the 1960s, participants in the abalone
fishery pressed the California Department of Fish and Game (DFG) for
relief from the increasing encroachment of sea otters into productive
abalone beds. Although DFG was responsible for management of the otter
at that time, the agency refused to intervene. It argued that the data
at that time were inconclusive about the impact of sea otters on
shellfish fisheries and the possible incompatibility of sea otter
restoration and commercial shellfish fisheries (Calif. Dept. of Fish and
Game, 1963). Additional evidence, as suggested above, has made it
apparent that it is impossible to maintain a viable commercial abalone
fishery in an area inhabited by sea otters.

The abalone fishery was initially centered in the Monterey area.
Later, the locus of the industry moved south into the San Simeon-Morro
Bay region (Cicin-Sain, et. al., 1977, pp. 2-5). This area, Morro Bay
to Monterey, has been lost for the commercial production of abalone
largely as a result of the expansion of the otter's range (Calif. Dept.
of Fish and Game, 1980). Assuming that the originally high catch levels
could not be maintained {because of the pristine nature of the beds at
the inception of commercial exploitation), the region ‘could still have
been expected to sustain a relatively significant harvest of abalone.
During its zenith, the abalene fishery 1in the region in question
produced some two million pounds of in-shell abalone (Cicin-8ain, et
al., 1977, pp. 2-6).

Gurreatly, the commercial abalone fishery is dispersed from Point
Concepcion south to the Mexican border {(an area closure exists between
Palos Verdes and Dana Point) and from Yankee Point morth to Point Lobos. .
In 1980 there were 168 divers active (of an allowed 175) in the
fishery. In 1977 (the last year for which data are available} the
commercial harvest accounted for 1.43 million pounds of abalone worth
$1.4 million. If given current value, the 1976 landings would be worth
approximately $3.08 million (Stuster, 1980).

1t should be pointed out that, ceteris paribug, it is possible
that the production of abalone will increase 1in the future. The
California Abalone Association has established an ongoing resource
enhancement program which, if successful, will augment the naturally
occurring populations of abalone. Also there are efforts
underway--Monterey Abalone Farm, for example—~to use the techniques of
aquaculture to produce marketable abalone onshore.

1f the southern sea otter expands into areas where abalone are now
commercially harvested, then the loss of jobs and dollars associated
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with such an expansion must be considered a cost of preserving the south-
ern sea otter.

Sea Urchins

The existence of a commercial sea urchin fishery 1is a relatively
recent phenomenon. Commercial exploitation of this stock began in the
early 1970s. Unlike the abalone, which is predominantly harvested for
domestic consumption, the sea urchin is taken for export to Japau.
Initial harvests yielded only a few hundred pounds of roe (Hedgpeth,
1974, p. 61). The most recent available data indicate that the
approximately 200 fishermen involved earned $1.6 million in ex-vessel
payments for their efforts in producing the 1977 harvest (this would be
worth $3.6 million by 1980 prices) (Stuster, 1980).

The urchin fishery, as already indicated, is an immature fishery.
It therefore has the potential to expand, particularly since Japan has
consistently demonstrated a willingness to import more urchin roe than
has been harvested. DFG anticipates growth in this fishery (Calif.
Dept, of Fish and Game, 1980). Urchin are now commercially exploited
almost exelusively in southern California, however, they are found in
commercizlly viable densities along the northern California coast.
Therefore, the potential area which <could provide a harvestable
population of urchins is significantly larger than the area currently
under commercial exploitation (Calif. Dept. of Fish and Game, 1980).

Since an urchin fishery is incompatible with a flourishing sea
otter population (Lowry and Pearse, 1973), protected sea otter expansion
southward into the areas of urchin production off southern California,
or translocation of colonies to areas along the coast of mnorthern
Galifornia, would entail losses to the urchin fisheries of California.
In the case of southern California it would be Iosses to an existing
fishery; for northern California, a potential fishery.

Dungeness Crab

The Dungeness c¢rab is an example of a fishery which is not
immediately threatened by the advance of the southern sea otrer.
However, 1if a colony of southern sea otters were translocated to
northern California, this valuable fishery might begin to feel negative
impacts. The California fishery for Dungeness crab, with centers in San
Francisco, Bodega Bay, and Fort Bragg, is predominantly a fishery of
northern California. As with many fisheries, the Dungeness crab goes
through cycles of abundance and/or availability. For the last ten
years, DFG has estimated that the landed value of Dungeness ecrab has
averaged around $7 millicn (Calif. Dept. of Fish and Game, 1980).
Industry sources have suggested that the wvalue of Dungeness crab
landings during the last four years has fluctuated between $12 million
and $20 million {(Grader, 1980).
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Dungeness crabs are, like rock crabs, mobile, and may evade
predation by otters, Thus, while it would be incorrect to assert that
this fishery would be eliminated by the reappearance of the sea otter,
the fishery may be reduced by its incursion. DFG records indicate,
however, that during years of heavy abundance the resource is not fully
exploited (Calif. Dept. of Fish and Game, 1980). Therefore, while no
actual dollar value of losses to the Dungeness crab fishery can be made,
any calculation of costs and benefits of continued expansion of the
southern sea otter must contaia as one compoment the likely adverse
effect on the valuable Dungeness crab fishery.

Lobster

To the south of the curreat sea otter habitat, an economically
important shellfish fishery for spiny lobster is found. The northern
exteat of the commercial spiny lobster fishery is Point Purissima. The
southern limit of the fishery is the Mexican border. The spiny lobster
is also exploited in waters around the Channel Islands (Calif. Dept. of
Fish and Game, 1980). A caveat similar to that applied to the Dungeness
crab 1is also valid for the lobster. Because of the spiny lobster's
mobility, reoccurrence of the southern sea otter should not be equated
with a complete demise of commercial lobstering. Rather, the sea otter
should be viewed as a competitor which will decrease the availability of
lobster to fishermen by some unknown degree. Thus, the assumption is
that though the southern sea otter may not eliminate the spiny lobster
fishery, it may induce a decline in the productivity of that fishery.
Other factors, such as the taking of sub-legal lobsters, overharvesting,
and pollution, however, may also contribute to an overall decline in
productivity. Curreantly, the lobster fishery in California is valued at
$850,000, based on landings of 250,000 pounds in 1977 (the last year for
which figures are available). ({(Dollar figures are adjusted for 1980
landing prices.} (Stuster, 1981). Part of this catch and some
fishermen's jobs might be lost if the southern sea otter returns to its
former habitat.

Rock Crab

Rock crab is a general term which applies to three species of
crab--yellow, rted, and browan-~found in the waters off California's
coast. The commercial rock crab centers are located in the southern
half of the state with yellow crab being the predominant species (Calif.
Dept. of Fish and Game, 1980). Landings for rock crabs seem to have
leveled off at approximately 1.2 million pounds per year. In terms of
1980 landing prices, this level of catch has a value of $960,000
(Stuster, 1981). Since rock crabs are a component of the southern sea
otter's diet, if the sea otter is reintroduced into areas where rtock
crab fisheries exist, those fisheries may experience some decline.
Ungertainty exists because data indicate that stable amounts of rock

.

crab persist in the sea otter's diet in areas of extended habitation.
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Squid

The last shellfish fishery which may in the future be impacted by
the spread of the southern sea otter is the market squid fishery. The
evidence regarding the magnitude of the potential impact is at this time
inconclusive, however, the suggestion has been made that the eggs of the
squid are sometimes consumed by sea otters. Also, adult market squid
have been found to be included in the diet of the sea otter (Morejohn,
et al., 1978, p. 85).

There are currently two separate squid fisheries in California; ome
located in the vicinity of Monterey Bay-Moss Landing (an area in the
current range of the sea otter), and a second which uses San Pedro as
its home port while working the Channel Islands. Typically, the annual
harvest from the squid fisheries is about 15,000 tons. Depending upon
market conditions, these landings can have a value of between $1.5
million and $3.9 million. Once processed, the vast majority of squid is
exported to Europe (Anon., 1980a, p. 34-35).

Again, the impact of further expansion of the sea otter on the
fishery is hard to predict. The market squid is an underutilized
species, the current harvest significantly below what some estimate the
supportable harvest to be {Anon., 1980a, p. 35). Thus, we do not know
what proportion of the total squid fishery might be lost as a result of
otter predation, nor do we know with any precision what the total value
of the harvestable squid fishery might be if more extensive markets were
to develop.

Finfish

To this point we have discussed shellfish fisheries which may be
adversely affected by the continued protection of the southern sea

otter. There is a group of fisheries, collectively referred to as
finfish fisheries, which could benefit from continued protection of the
southern sea otter. The sea otter preys upon benthic herbivores, the

most notable of which is the sea urchin. As the sea otter removes
herbivores from the benthic community, kelp tends to establish itself
(Estes and Palmisano, 1974; Simenstad, et al., 1978; and Kenyon, 1978).
Finfish may profit because, as Duggins has observed, kelp provides,

a rich food source for organisms of several trophic
levels.,..In effect, kelp productivity may he a major nutrient
input supporting nearshore secondary productivity.
Furthermore, the effectiveness of kelp beds as habitat,
nursery areas, and protective cover from pelagic predators
depends in large part upon the amount of kelp biomass produced
(Duggins, 1980, p. 451).

Thus the expansion of the sea otter could provide opportunities for
the enhancement of some finfish stocks in the form of habitat, nursery
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areas, and areas of safety. There are several species which are now
commercially harvested in the waters off California which may be so
benefited. Among them are mackerel, rockfish, sea bass, and yellowtail
(Haacker and Wilson, 1975, p. 9; and U. S. Dept. of GCommerce, 1977).
Any evaluation of the effects of sea otter management should include
consideration of the poteantial benefits these fisheries wmight
experience.

Kelp Industry

While finfish stocks may be enhanced as a result of the kelp growth
associated with the presence of sea otters, fish are not the only
possible beneficiaries of increased kelp resources. Kelp 1s harvested
commercially for a variety of uses——from food additives to cosmetics.
Approximately 150,000 short tons are harvested annually in the waters
off California, and, according to Department of Fish and Game estimates,
the value of this industry is curreatly close to $20 million per year
(Calif., Dept. of Fish and Game, 1980). Much of this value is derived
from the export of kelp and kelp products to Japan. The demand for
algin derived from kelp processing may reach as much as 23,200 short
tons in 1980 and perhaps climb to 30,000 short tons by 1990. It is
estimated that harvest rates not already at maximum levels (e.g., where
the kelp resource is not fully utilized) will increase proportionately
in the next decade. Expansion of the sea otter population wmay
contribute significantly to the growth of this industry.

Fishing as Lifestyle

A final component of shellfish fisheries needs to be mentioned. As
with other fisheries, there are several benefits associated with rthese
fisheries which fall under the rubric of "fishing as lifestyle.'" When
assessing the effects of managing marine resources some consideration
should be given to the impacts,

on individual human beings—-their physical and economic well
being, their social and psychological characteristics, and
their 1interpersonal relationships--and on the social and
cultural groups that these individuals form: Eamilies,
...organizations, communities (Orbach, 1978, p. 211).

In other words, while earnings from a fishery are Important, they are
not the sole component of an individual's decision to become or remain a
fisherman. There are psychological, social, and cultural wvalues
implicit in adopting fishing as an occupation; values which, 1like the
aesthetic value of the sea otter, are intangible and therefore hard to
quantify. TFor example, a recent study of former commercial abalone
divers found that many of them were earning significantly more wmoney
than they had as divers, but as a group they were generally unhappy with
their new, non—-fisheries occupations., Their current occupations lack
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the “quality of life" benefits associated with fishing as a way of life
(Cicin-Sain, et al., 1981).

1f the southeru sea otter continues to expand and reduces stocks of
shellfish significantly, then the loss of the intangible psychological,
social and cultural benefits sustained by the shellfish fishermen will
represent another cost of protecting the sea otters of California.

Related Industries

In addition to the individual commercial shellfish fisheries which
may be adversely affected by repopulation of California's coast by the
sea otter, there are several related support industries whose fortunes
rise and fall with the health of the fisheries. Evaluation of the costs
and benefits of protecting the southern sea otter must include assess-
ment of the losses or gains which may accrue to these support
industries.

Instead of attempting to cross—tabulate the impact on each shell-
fish fishery with each supporting industry, the exposition which follows
provides a general appraisal of the aggregate relationship between these
industries and shellfish fisheries. Stuster (1980), using a multiplier
developed by the California Department of Water Resources, has
calculated that the overall economic value of the urchin, abalene, spiny
lobster and rock crab fisheries is around $23.4 million. A wmajor
portion of this value is derived from the support industries.

The first businesses to feel reverberations from a fishery
undergoing change are the processing and wholesaling industries. The
extent to which any single processing enterprise is harmed or benefited
by the disappearance of or diminished landings from a particular fishery
or class of fisheries is related to the diversity of fisheries products
which the processor handles or is equipped to handle. The issue of
alternative processing capacity includes markets as well as physical
plant capacity. A processor is not benefited by having the ability to
process other species if a market does not exist for these products.

Some of the firms which process shellfish and some of their
employees wmight become casualties of sea otter expansion if a 'worst
case” assumption were to hold true. But not all of these processing
firms are solely dependent upon shellfish. They are also actively
engaged in processing products from other fisheries-—-most notably
finfish--which might be enhanced by the expansion of the southern sea
otter. Further, some of those who process abalone supplement their
domestic supplies with imports from Australia.

Assuming that a market exists for more finfish products, it would
be reasonable to suppose that these processors would avail themselves of
opportunities for processing additional fish. While it is impossible to
indicate precisely the impact oun the processing/marketing segments of
the shellfish industries, it is clear that they will suffer losses if or
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when sea otters are reintroduced. Part, perhaps even all, of these
anticipated losses can be expected to be offset by imports of shellfish
and increased production of finfish.

A second sector of commercial fishing that responds rapidly to
changes in fisheries is the chandlery business. I1f a fishery is prosper-—
ing, then fishermen can be expected to invest in more gear and equip-
ment, Conversely, a depressed fishery will tend to discourage or
prevent iavestment in new gear and/or equipment (particularly when the
purchase must be financed through a credit agency). However, fishermen
might be compelled to acquire additional chandlery in the hope of attain-
ing a competitive edge (for example, a crabber may feel that the answer
to decreasing landings may be found in the setting of additional traps).
Ultimately, as fishermen are forced from a fishery because of declining
stocks, the chandlers will feel economic repercussions.

For some fisheries, the amount of diminished commerce may not be
too great. This is exemplified in a recent study of the abalone
industry (Cicin-Sain, et al.,, 1981) which reported that the value of
equipment (excluding vessel value)} for divers active in the fishery was
only approximately $1,600 in 1978. With a total of 175 divers now
participating in the fishery, it 1s clear that not many chandlers are
dependent upon supplying only the abalene diving industry. In contrast,
the average Dungeness crab fisherman owns dozens of expensive traps, aund
these traps need to be replaced every few years, in additiomn, to
investments in other equipment and gear. The loss of the Dungeness crab
fishermen as customers could be significant for chandlers.

As with processors, the net loss or benefit to chandlers from
depletion of the shellfish resources by southern sea otters will also be
a function of any offsetting imcrease in gear and equipment sales if
there is any growth in finfish fisheries.

Finally, any change in a given fishery is likely te redcund upon
boatyards supplying and/or repairing vessels for that fishery. Again,
the final impact cannot be accurately predicted at this time. Boatyards
will experience some effects from diminished shellfish fisheries;
however, they may, conversely, benefit from growth in finfish fisheries.
Once more the question hinges on the magnitude of change in finfish
fisheries which may occur if finfish stocks increase. This in turn
becomes a question of the number of vessels which can be supported by
the poteatial increase in finfish stocks.

Merely suggesting that some of the impacts that shipbuilders would
experience as a result of fisheries which have been reduced by sea otter
predation might be absorbed by increases in the finfish fleet is
insufficient. A more finely honed analysis is required for a precise
evaluation of the impacts to the shipbuilding industry. Many affected
fishermen will be able to make the conversion to other fisheries merely
by refitting their present vessels. Others use vessels designed for use
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in specific fisheries (notably abalone and urchin) which would not be
suitable for use in finfish fisheries. Thus, some of those switching to
finfish fisheries would require new vessels; others would need
modifications to their current vessels.

Mariculture

California law provides for the Department of Fish and Game Cto
lease sections of seabed to individuals for the purpose of mariculture.
The sea otter might present a negative factor to those who would like to
culture shellfish in the ocean unless some mechanism for protecting
those sections of seabed were devised. Existing programs for the
enhancement of shelifish, such as the abalone seeding project now
conducted by the California Abalone Association, might be discouraged.
On the other hand, increased mariculture activities may offset some of
the impacts of sea otter foraging on existing shellfish resources.
Although several mariculture projects have been begun in California, not
enough information is available at this time to wmake any meaningful
assessment of the likely interactions between sea otters and mariculture
activities.

Summary

It has been suggested throughout this discussion that finfish
figsheries will benefit from the expansion of the sea otter. The
reasoning is straightforward: as the otter removes kelp foragers, the
kelp forests will flourish, and thereby create an environment in which
finfish thrive. The potential for increased commercial fisheries for
species such as rockfish, various ocean bass, whitefish, and lingcod
(Haaker and Wilson, 1975, p. 7) exists, although many questions about
their potential size and value remain unanswered.

In general, shellfish fisheries will be impacted, some even
eliminated, and finfish production is likely to increase because of the
expansion of the sea otter. But how much? Although the evidence
suggests that the finfish biomass is directly related to the preseance
and abundance of kelp, there are no studies documenting the correlation
between commercial finfish fisheries and kelp abundance. And what is
the future market for finfish? Can we expect all of the increases in
finfish stocks to be assimilated in existing markets?

Further, over what time period could an increase in the commercial
availability of finfish be expected? Will it occur simultaneocusly with
the decline in shellfish? ©Or will there be a lag between the decrease
in shellfish stocks sufficient to support a viable fishery and the
appearance of similarly viable commercial stocks of finfish? One would
be inclined to suspect that the latter may be the more likely scenario.
If so, this may be problematic for those who would like to maintain
careers as fishermen. They may be forced to abandon a shellfish fishery
and unable to begin as finfish fishermen until stocks reach commercial
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levels. Therefore, it should be realized that displacement of shellfish
fisheries by the southern sea otter will mean that some shellfish
fishermen will be forced to seek other occupations. For reasons
discussed above, ouly some of those currently active in shellfish
fisheries may be able to make the transition to finfish fisheries.

Recreation and Tourism

Will those who are denied recreational fishing opportunities (i.e.,
harvesting shellfish) replace them with new opportunities or activities
provided by the reappearance of the sea otter in its historic range?
What is the benefit or harm which the industries supported by tourism
and recreation can be expected to experience? These questions form the
basis for analyzing the effects of the reestablishment of the sea otter
along its historic range.

It is possible to make generalizations about tourism, although
isolating the exact contribution that the southern sea otter now wmakes
or may make in the future is difficult. For example, the Association of
Monterey Bay Area Governments (AMBAG) has estimated the value of tourism
(based on a 1978 survey) to the Monterey Peninsula-—an area which the
southern sea otter now inhabits. AMBAG's data sugpgests that tourism
results in 10 million visitor days to the Monterey Peninsula. A value
of $350 million has been placed on revenues from tourism ($35 per
visitor day). AMBAG estimates that tourism on the Peninsula generates
17,200 jobs, which 1s one-third of all civilian jobs in the area
(Fulton, 1980). These figures are impressive, but while some inferences
can be suggested, the actual contribution of the sea otter to tourism is
impossible to determine.

Recreational Shellfish Fishermen

As with commercial shellfish fishermen, those who harvest shellfish
are the most evident recreational losers in a scenario that includes
unlimited expansion of the sea otter into areas of historic habitation.

If the southern sea otter were to continue to reclaim parts of its
historic range, which would include the entire coast of California,
there are at 1least three types of recreational shellfish fisheries--
abalone, clam, and scallop--which should anticipate significant
reductions. First, many of those who now derive pleasure and
satisfaction from the taking of abalone could find that resource
diminished. It is estimated, for example, that some 16,500 diver days
were spent between July of 1975 and June of 1976 by private recreational
divers in waters off southern California. It is projected that they
took some 22,000 abalones (Wine, 1979). This does not include the large
number of recreational fishermen who free-dive for abalone in the
coastal waters of northerm California. Second, recreational clammers
now involved in the Pismo Beach recreational fishery would be forced to
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seek other outlets for their recreative time (Rolt, this wvolume).
Third, other species of clams {e.g., Japanese littleneck, common
littleneck, razor, gaper, and Washington) which offer recreational
opportunities for people on the coast of California may also be impacted
by sea otter expansion or translocation. There may be more than 100,000
people whe annually harvest c¢clams as a leisure time endeavor {Calif.
Dept. of Fish and Game, 1980). Fourth, individuals who spend some of
their leisure time diving for scallops could lose part of this
recreational resource. This loss is compounded by the fact that many of
these individuals are the same people who would also be deprived of the
opportunity to dive for abalone., The same 16,500 diver days mentioned
above resulted in landings of approximately 15,000 rock scallops (Wine,
1979, p. 6). These recreational fisheries, then, will not only be
affected by the success of the sea otter in reoccupying its historical
range, but also by the magnitude of human pressure on these resources.

Additionally, several recreational shellfish fisheries will be
affected, but probably not eliminated completely by sea otter foraging.
Again, the cost to recreational shellfish fishermen will depend upon the
extent of sea otter predation on rock crab, Dungeness crab, and spiny
lobster. As stated in the discussion of the commercial fisheries for
these species, much will depend upon the proportion of available crab
and lobster removed by the sea otter. It should be noted that in some
instances where the southern sea otter and rock creb now share a
habitat, there has not been a substantial decline in the proportion of
the otters' diet comprised of rock crabs (Ebert, 1968).

Recreational Finfish Fishermen

Evidence of possible increases in abundance of finfish suggests
that sports fishermen who engage in saltwater fishing may derive certain
benefits from extensions of the southern sea otter's foraging.
Finfishing is an important pastime: DFG data indicate that some 315,000
anglers per year engage in this activity in the waters of socuthern
California alone (Wine, 1979). Of course, not all of these fishermen
would benefit; many pursue finfish species that would not be greatly
affected by the incursion of the sea otter (e.g., salmon). Still others
enjoy fishing in areas that are not conducive to the growth of kelp
regardless of the presence or absence of kelp foragers, These
exceptions notwithstanding, it should be anticipated that many of those
who presently fish recreationally could enjoy increased success.

A few points, however, should be kept in mind when considering the
anticipated benefits to recreational fishermen. First, many of those
who fish for shellfish also fish for finfish. With these individuals,
increased finfishing options may not represent additional recreational
opportunities, but rather act as substitutes for the lost shellfish
resource. Second, although more finfish will be available, it is not
clear what the ''market" {drawing a parallel once more to commercial
fisheries) for additional recreational finfish will be. For example,
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will the expanded recreational fishery be as valuable to the
recreational fishermen as it has been in the past? In other words, how
much of the value of recreational finfishing is found in the experience
itself (an intangible), rather than in the actual quantity of the catch?
Do recreational fishermen have a preference for shellfishing over
finfishing, associated with method of harvest, location of good fishing
ground, etc.? Are there people in the general population who do not go
saltwater fishing, but who would be induced to do so by the presence of
additional stocks of finfish? 1If the experience of finfishing is more
important than actual success, then the benefit of added finfish stocks
is decreased; on the contrary, if more people would be encouraged to
engage in recreational ocean fishing by the increased availability of
stocks, then the benefit derived from these enhanced fishery resources
is inereased.

Sports Diving Industry

The "sports diving industry” is defined here as those coumercial
enterprises which exist to service the sports diving community.
Included are dive shops which retail diving gear and merchandise
(including sales of air to sports divers, the producers of that gear and
merchandise [tanks, wetsuits, gear for taking specific species, such as
abalone irons and spear guns, underwater watches, etc.]), and those who
provide instruction for would-be divers.

We can expect all of these, including the instructors, to be
affected adversely by expansion of the sea otter's current range. As
shown above, the recreational fisheries for abalone, scallops, aud, to a
yet unknown degree, lobster, may be adversely affected by the sea otter.
It follows that since these fisheries are exploited by diving
(virtually all abalone and scallops), then the sports diving industry
could be adversely affected.

Clearly, the 1loss of recreational shellfish fisheries would
diminish the value derived from supplying these recreational divers.
This should not, however, be taken as indicating ruin for the sports
diving industry. Not everyone who dives recreationally does so in
order to take shellfish. Some dive for aesthetic reasoas—-not to
harvest the sea's living resources, but rather to enjoy the beauty of
the marine environment. Further, many of those who do hunt for
shellfish also engage in underwater finfishing; thus not all of the
services which they purchase from the sports diving industry would be
forfeited due to reduced availability of shellfish resources.

Suppliers of Recreational Finfish Fishermen

The above discussion has indicated the difficulty of making
predictions about increases in recreatiomal fishing emanating from
alterations in nearshore ecology caused by the presence of the sea
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otter., This carries over to any consideration of the suppliers of gear
and tackle for recreational finfish fishermen.

If, as the biological data suggest, the appearance of the sea otter
in a coastal locale (with benthic features capable of supporting kelp)
can be equated with future increases in finfish stocks, then those busi-
nesses which support the recreational fisheries would be positively af-
fected. The magnitude of this benefit hinges on the level of increased
effort by existing fishermen and the entrance of additional par-
ticipants. The same holds for suppliers of recreational gear, Many of
those who supply shellfish fishermen also supply those who fish for
finfish,

Charter Boat Operators

Both recreational shellfish and finfish fishermen take advantage of
the services provided by the charter boat industry. Specifically,
abalone, scallop, and lobster divers use these boats to get to offshore
beds. Likewise, finfish fishermen go out on commercial passenger
fishing vessels to fish for species which are not accessible from the
shore or from piers. Sometimes the same boats are used for both
recreational fishing activities, although not simultaneously. Because
of this situation, and because not all divers harvest shellfish, it is
difficult to predict what impact the sea otter might have on this
element of recreation and tourism. It should be noted that diving
activities require some degree of preparation and equipment, while
angling requires less investment in gear and training and attracts more
people.

Increases in tourism might result from the expansion of the sea
otter and be beneficial for the charter boat industry. As 1is well
known, a significant industry bas grown up around the activity of whale
watching. Similarly, as more people come to view the otter, charter
boat excursions may be established for observing sea otters. A few such
enterprises have already developed on Monterey's Fishermen's Wharf. For
example, one barker stands on the whart advertising tours to observe sea
otters. His enticement includes the phrase, "Hey, hey, step this way,
for sea otters and assorted sea creatures.” These enterprises have
grossed as much as $25,000 in a single season (Fulton, 1980), and
clearly benefit the charter boat industry.

Accommodations, Restaurants, Trade and Souvenirs

Tourists attracted by the presence of the sea otter (assuming they
are 1like other tourists) can be expected to spend money on travel,

accommodations, food, and the assorted paraphernalia of tourism.
Yaccommodations" includes hotels, wmotels, and recreational vehicle
parks. "Restaurants'" refers to the food services required by tourists

and/or recreational fishermen while they visit coastal locales.
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"Travel™ is mainly the business gas stations derive from the users of
sea otter and shellfish resources, but it also includes the use of com-
mercial travel facilities such as tour buses. Finally, included under
"souvenirs" are t-shirts, bumper stickers, ash trays and assorted ceram-—
ic  knick-knacks, and similar objects which are wusually sold in
recreational areas.

The expansion of the sea otter may positively affect tourism inter-
ests. The sea otter is an aesthetically pleasing animal and many people
can be expected to travel to areas inhabited by sea otters for the
express purpose of viewing the animal ia its natural habitat., This
phenomenon has already occurred in areas where the southern sea otter
has reestablished itself. For example, the experience of one company
may be indicative of the value of sea otter souvenirs. This firm
markets a stuffed sea otter toy which retails for $7. 1Im 1980, 2,000
dozen stuffed otters were sold, for a total income of $168,000. Forty
per cent of the sales were on the Monterey Peninsula {Fulton, 1980),
indicating that sales are probably related to the presence of the
animal. Thus,

a whirlwind tour of wvarious shops on the Monterey Peninsula
revealed that almost every gift shop and gallery, and
...retail shops as well were carrying sea otter items. Ten
cent postcards, 353 salt and pepper shakers, $5 prints, §7
candles, $10 t-shirts, $15 puppets, $25 photographs...$100
rings, $300 charms, $450 water colors, $800 sculptures and
§1,000 bronzes are just a few of the articles offered to
otter-struck tourists (Anon., 1980b, p. 12).

Also, we must assume that those who travel to the region via private
transportation will probably purchase fuel at least once during their
stay. This gives some idea of benefits that can be expected to
materialize as the sea otter becomes a more accessible tourist
attraction.

So far I have indicated that the sea otter may be a boon to the

tourism industry in affected coastal areas. A caveat must be added to
this assessment., To a large degree, tourism is founded upon uniqueness
or novelty. People travel great distances, and spend considerable

amounts of money, in order to enjoy something which they feel or know to
be unavailable in their areas of residence. There is only one Grand
Canyon, one Disneyland, and few warm beaches in December. It 1is the
uncommon which gives a resource its tourism value. And this may cause
the future of sea otter tourism to lose some of its glow. Undoubtedly,
expansion of the sea otter will be beneficial to all of the interests
dependent upon tourists and the money which they spend. But what will
the future be if the sea otter reclaims its historic range--or at least
the coast of Califorria? If this occurs, and if I am correct about the
"uniqueness'" factor of tourism, then the tourism value of the sea otter
may be somewhat diminished. ©People are not likely to travel from San
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Diego to Carmel solely for the purpose of sighting sea otters when a
quick drive to Point Loma would accomplish the same obiective. However,
while it is likely that tourists will continue coming to California from
other states to view the otter, they will no longer concentrate in any
specific locale. Thus, it seems reasonable to project that the initial
benefit which certain communities will enjoy from sea otter-related
tourism will level! off and then decline as a result of a dilution of the
effect of the sea otter's presence.

Othker Interests

Finally, we turn to a discussion of an assorted group of interests
which are related to the question of sea otters versus shellfish,

Outer Continental Shelf (0CS) Hydrocarbon Development

Perhaps the most valuable resource (in easily measurable ecomnomic
terms)} involved in the web of interests affected by marine mammal
protection is the oil and gas found under the continental shelf along
the coastline of central California. The threat that oil spills pose
for the sea otter led to the listing of the species as threatened in
1977. Normal oil activities wmay be compatible with the existence of the
sea otter, but a major oil spill (from a tanker) or blow-out (frow a
drilling rig), coupled with the correct mix of envirommental conditions
(high seas, wind direction, tides, etc.) would lead to a significant
mortality rate for the species., When the sea otter's coat is fouled by
o0il, it loses its ability to insulate itself, thereby making the otter
susceptible to death from hypothermia (Costa and Kooyman, 1979).

The hydrocarbon issue presents an Iinteresting paradox. Hydro-
carbon-related activities have been one factor contributing to the
current program of complete protection of the sea otter. To protect the
otter from the dangers of oil transportation and exploitation, the
population has been allowed to expand in both numbers and range.
However, as these expansions have taken place, the sea otter has moved
into areas where its existence can be jecpardized by proposed drilling
activities. In other words, the portion of its historical habitat which
has been regained by the sea otter, now poses new threats to the
population,

The state of California is considering the establishment of a
buffer zone twelve miles wide along those portions of the state's coast
where sea otters are found to protect them from the hazards posed by oil
exploration and development. Additicnally, as many as 33 tracts in the
Santa Maria basin are under consideration for exclusion from lease sale
#53 (Anon., 1980d, p. 4). If these tracts are removed from the bidding
process, the estimated value of oil from those areas may be considered a
cost of protecting the otter. The United States Geological Survey
(USGS) has estimated that the recoverable oil resource may be 404
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million barrels in the Santa Maria Basin (U.S. Dept. of Interior, 1980,
p. vii). The tracts proposed for deletion represent approximately 20%
of the total basin. Of course, modern drilling technologies would allow
some of the excluded tracts (if they are excluded) to be exploited from
adjacent tracts. However, these technologies (e.g., directional
drilling) are very expensive and would add to the costs of extracting
the petroleum. Also, the company developing the resource would have to
lease the tract from which the well was drilled as well as the tract
from which the petroleum is to be withdrawn.

Shoreline Protection

A problem facing many coastal California communities is the erosion
of shoreline and bluffs. Existing developments are continually being
threatened by the actions of waves and tides. Protection of the
southern sea otter could indirectly be of some assistance in this
problem. Kelp can dissipate the force of waves, and in so doing, lessen
the damage which wave action can perpetrate on the shoreline (Zenkovich,
1967, pp. 187-90). This may be offset by the fact that during storms
kelp is sometimes uprooted and tossed ashore, and this uprooting process
can contribute to shoreline erosion (King, 1959, p. 292). Again, these
are very difficult factors to assess, but shoreline protection
represents a potentially positive contribution of sea otter expansion.

The Balance of Trade

Any discussion of costs and benefits in a social context should
include consideration of the well-being of the nation as a whole. Part
of any nation's health 1is determined by the status of its balance of

trade. In simplistic terms, a positive balance is generally viewed as
beneficial for the mnation, while a negative balance 1is viewed as
detrimental. Protection of the sea otter may potentially indirectly

impact the balaunce of trade.

The negative impact on shellfish resources caused by otter
predation may add to the balance of trade deficit which the United
States has been experiencing in recent years. The trade deficit in
fisheries products for 1979 was approximately $2.7 billion (U.S. Dept.
of Commerce, 1980). A diminished volume of domestic shellfish products
would encourage a small increase in shellfish imports. While many
consumers of California shellfish would be willing to substitute finfish
products, some would not. As a result, an increase in shellfish imports
could increase the deficit as the southern sea otter expands in range.

Second, the current management scheme allowing southern sea otters
unrestricted access to theilr traditional habitats may detract from the
balance of trade because of lost exports, the reader should recall here
that virtually all of the sea urchin products and much of the squid
harvest from California waters are destined for foreign markets. Otter
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predation may detract from the trade c¢redits garnered from these
fisheries.

Part (perhaps all) of the loss of exports resulting from declining
shellfish exports may be offset by gains which can be anticipated from
the harvest of kelp. A substantial portion of this valuable harvest is
exported. Further, increased domestic kelp production could lead to a
decline in existing imports of kelp products (U.S. Dept. of Commerce,
1980, p. 5). Thus, the otter, through its impact on kelp, may make a
positive contribution to the balance of trade, Expansion of the
southern sea otter might also make a contribution to the balance of
trade through increased finfish resources. If the domestic harvest of
finfish is increased as a result of sea otter enhancement of kelp beds,
then some of the finfish products now imported might be replaced by
domestic products.

Finally, the otter may be a detriment to the balance of trade in
terms of oil importation, If certain outer continental shelf
hydrocarbon deposits within the otter's range are not developed, they
may have to be replaced by other reserves or by conservation. If the
only other sources of hydrocarbon resources are foreign oil products,
then the cost of importing oil must be counted as a cost of sea otter
protection,

CONCLUSION

In the course of this paper, a wide array of interests and values
has been considered., Many of these were intangibles; others could be
assessed in more quantitative terms. It has been shown that some of the
affected interests could expect negative impacts while others could look
forward to benefits from measures to protect the southern sea otter.
For other interests and values, it has been impossible to iandicate the
nature of the impact, if any, that might be anticipated from future
expansions of range by the sea otter.

Though much wuncertainty exists about the magnitude of these
interests, they should nonetheless be considered in any evaluation of
the costs and benefits of protecting the southern sea otter. 1In doing
go, the political, social, and economic costs of management programs may
be reduced. Future management decisions should be made in light of the
potential trade-offs between these costs and benefits. For example, if
zonal management were chosen as the best way of protecting the sea
otter, then the zones should be selected according to their potential to
maximize benefits and minimize costs, considering all users of the zone.
Or, 1if hydrocarbon developments were constrained along the central
- California coast, then perhaps expansion of the southern sea otter into
areas of shellfish production need not be so vigorously pursued in order
to protect California's sea otter population. In any event, society is
best served by a comprehensive review of the various affected interests
and both economic and intangible values.
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ECONOMIC IMPACTS OF SEA OTTER MIGRATION

Suzanne Holt
Crown College and Center for Coastal Marine Studies
University of California at Santa Cruz

INTRODUCTION

With protection of the sea otter and expansion in its range, we
have witnessed an intensification of the conflicts between humans and
sea otters over shellfish resources. The successful resolution of these
conflicts requires a thorough-going identification of three key sets of
relationships— (1) the relative biological impacts of human and otter
harvesting on the abundance and wvulnerability of shellfish resources,
(2) the socioeconomic impacts of sea otter presence on human uses of the
coastal zone, and (3} the implications of bioeconomic impacts for the de-
sign of management policies which are feasible biologically, technical-
ly, politically and socioeconomically. Unfortunately, much of the data
and information necessary for identifying these biological, economic and
policy relationships have not been collected or analyzed in a systematic
fashion over a sufficiently long time period. This paper is devoted to
filling one of these informationm gaps.

My intention is to develop an understanding of the socioeconomic im-
pacts of sea otters on human uses of the coastal zone by focusing on a
case study--Pismo Beach. In particular, my interest is in the potential
impacts of sea otters on the recreational clam fishery and the Pismo
Beach economy. The Pismo Beach clam resource was chosen for study be-
cause of both the immediacy of the conflict and its relative biological
gsimplicity. ©Pismo Beach is on the southern migratory front of the
California sea otter. Biologists anticipate that the otter might be
able to exhaust the clam resource available to clammers within three
years. In addition, recreational clamming has been subject to use,

The author gratefully acknowledges the financial support of the
United States Fish and Wildlife Service and the research assistance of
Diane Fraser.

1This would amount to recreational exhaustion rather than phys-
ical exhaustion. California Department of Fish and Game regulations sat
a minimum shell width of 4-1/2 inches. This size limit is sufficient to
insure that harvested clams are mature enough teo have spawned for five
to six years before vulnerability to harvest. Thus it is anticipated
that few if any recreationally sized clams will remain after sufficient
sea otter migration to the Pismo Beach area. Yet it is recognized by bi-
ologists that an ecosystem in transition is characterized differently
than an ecosystem in long run stable equilibrium. Consequently, the
question remains whether a small-scale recreational fishery might be re-
established after a longer period of time, particularly if regulations

governing clam size limits change.
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Consequently, it is relatively clear that the anticipated clam resource
collapse will be due predominantly to otter predation.

The economic impacts of otters on the fishery and the local economy
are understood in terms of direct benefits and costs to clammers and in-
direct impacts to the tourist economy. In particular, I will present
data used to estimate the net benefits of clamming, benefits which will
be foregone if sea otter expansion continues. In addition, I will
examine data us to determine the significance of clamming to the
tourist industry.

This study is the result of a research project funded by the United
States Fish and Wildlife Service and carried out by Diane Fraser, a
University of California student, under my supervision. This project is
a preliminary study based on characteristics of a sample of clammers and
tourists in Pismo Beach in the last year. As such, the results to be
discussed here are suggestive and carry a ''Surgeon General's'" waraing.

In the following sections, I will describe the analytical framework
appropriate for estimating economic impacts, evaluate the preliminary
evidence for Pismo Beach, and highlight the conclusions that can be
drawn from this research.

ANALYTIC FRAMEWORK

Direct Impacts on Clammers

The socioeconomic impacts of sea otters on recreational clamming
can be analyzed in a benefit-cost framework. These impacts can be cat-—
egorized in terms of direct versus indirect benefits and costs, tangible
versus intangible, and present versus future. The direct impacts occur
predominantly to clammers, in terms of the benefits and costs associated
with clamming. Indirect impacts occur to the tourist industries which
support clamming. The direct impacts can be represented in Figure 1 for
the typical clammer.

Economists assume that recreationists decide how many clamming
trips to make a year on the basis of a comparison of the costs and ben-
efits per trip. In examining site-specific recreation such as clamming
at Pismo Beach, it is assumed that benefits per trip over a given time
period decline with each additional trip--i.e., as clamming is engaged
in more frequently, the typical recreatiomnist will value another trip to
Pismo Beach less in comparison with other recreational alternatives.
Consequently, the benefit curve is represented by the negatively sloped

2These estimates represent only potential current annual loss-
es. No attempt is made here to characterize what the value of the recre-
ational fishery might have been 10 or 20 years hence, had sea otters not
threatened the fishery.
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Figure 1

BENEFITS AND COSTS OF CLAMMING FOR THE TYPICAL CLAMMER

curve connecting points B and C in the figure. It is convenient to
assume that costs per trip (mainly travel costs) are relatively
constant, Therefore, costs are represented by the horizontal line
connecting points A and C. Given these benefits and costs per trip, the
typical clammer will maximize pleasure derived from clamming subject to
cost conditions by making T trips in a given year. With T trips, the
clammer will experience total benefits represented by the area OBCT,
total costs of OACT and maximum net benefits of ABC. These net benefits
are called consumer surplus, in the sense that they represent the
surplus of benefits over costs enjoyed by clammers as consumers of
clams.

It is important to realize that these direct costs and benefits in-
clude intangible, wuonmonetary values as well as more concrete expendi-
tures. For example, clamming costs theoretically include gasoline
expenditures for travel costs plus the value of time used in travelling
and clamming which wight have been used in other recreational activ-
ities. Clamming benefits are essentially all intangible because they
represent the pleasure associated with clamming.

Economists have developed methods to estimate these intangible ben-
efits that make them commensurable with estimated clamming costs. 1In
this way, consumer surplus can be estimated and used as a measure of the
annual clammer costs (in terms of foregone clammer consumer surplus) of
sea otter predation on Pismo clams. These surplus estimates are dis-
cussed below.
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However, it is important to recognize that other intangible ben-
efits exist for clamming, many of them tied to future rather than cur-
rent benefits. For example, recreationists receive pleasure not only in
the act of clamming but also from the knowledge that the resource exists
and is protected (existence and preservation value), from the option to
use the resource in the Ffuture (option value), and from the knowledge
that the resource will be available for future generations (heritage val-
uwe). These benefits will occur even if the individual never goes clam-
ming. In addition, recreation benefits tend to increase over time, both
as individual clammers develop more experience and appreciation for the
activity, and as more people are introduced to clamming. All of these
values can be expected to increase further if the clam resource becomes
scarce. Consequently, economists admit that estimates of consumer sur-
plus alone tend to underestimate the full benefits of the clamming oppor-
tunity both currently and in the future. It should also be noted that
the presence of clams is a source of value to other users of the coastal
ecosystem, For example, the clam species may promote the presence of
other economically valuable species, or preserve gene poocls or distinct
ecosystems of value to biological research.

Direct Impacts on Otter Protectionists

A figure similar to Figure 1 can be drawn for recreationists and
conservationists who value the presence of sea otters. Consumer surplus
for sea otter watchers can be estimated as a benefit associated with
otters to be compared to the estimated cost of foregone clammer consumer
surplus. These two consumer surplus estimates would be important to
otter management decisions affecting the future location of otters.

Unfortunately, no data have been collected for the surplus estima-
tion for sea otter watchers. However, it is likely that the bemefits of
sea otter watchers will be a smaller percentage of the total direct ben-
efits of the presence of sea otters. Many people across a wide geograph-
ic area probably benefit from knowing that sea otters are protected than
will ever be expected to see them, relative to the number of potential
clammers. Similarly, otters will benefit biological research and those
who harvest resources which are more plentiful in the presence of sea
otters (e.g., kelp). Nevertheless, nothing quantitative can be said
about the economic desirability of sea otter expansion in terms of
direct benefits and costs, without estimates of consumer surplus for
otter watchers as well as clammers.

Indirect Impacts

Indirect impacts occur to industries which support clammers or
otter protectionists. In Pismo Beach, the tourist industry supplies
clammers with food, lodging, gas, clammer gear and entertaioment.
Similar services might be provided to otter watchers were otter viewing
to become a feasible and popular recreation in Pismo Beach. In turn,
these services create jobs and income for the local economy. Likewise,
indirect impacts are incurred by industries which sell products related
to clams or otters, such as t-shirts, books and bumper stickers.
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Indirect impacts are important im terms of the distribution of ben-
efits and costs across members of society rather than in terms of the
balance of benefits and costs. The indirect benefits to the Pismo Beach
tourist industry due to clamming are actually direct costs to clammers
(represented by the area OACT in Figure 1). From a broad economic per-
spective, therefore, indirect benefits are cancelled out by direct
costs. However, the identification of the numbers and varieties of
groups who benefit indirectly from either clamming or otter expansion is
just as important to the design of appropriate management policy as is
the estimation of direct benefits minus direct costs.

Unfortunately, data on the distributicn of indirect benefits of rec-
reational clamming to the Pismo Beach economy are not available. A4s a
preliminary move in this direction, data were collected from clammers
and from custowmers of firms in the tourist industry to profile tourists
and clammers in terms important to the tourist industry——party size,
length of stay, and spending patterns. The results are presented below.

DATA ANALYSIS AND RESULTS

Patron Survey

Two surveys were conducted in Pismo Beach--a tourist firm patron
survey and a clammer survey. The patron survey was conducted from
December 1979 through August 1980, A self-selected sample of 636
patrons completed a brief questionnaire at the cash register of one of
ten motels, one recreational vehicle (RV) park, one sports shop, four
restaurants and two liquor stores. Each respondent indicated the data,
his reasons for being in Pismo Beach, the size of his party and the
length of his stay.

With these data, a statistical evaluation of the difference between
clammers and nonclammers can be drawn, assuming the survey respondents
are a random sample of all patrons of tourist firms. First, it can be
determined whether clammers and nonclammers are statistically different
from one ancther in their other reasons for being in Pismo Beach. Table
1 list fifteen reasons offered by respondents for being in Pismo Beach
and the percentage of clammers and nonclammers claiming those reasons.
The percentages listed are generally different for clammers and non~
clammers, but these differences apply only to the sample, not to the pop-—
ulation of all clammers and nonclammers. A statistical t-test allows us
to determine whether differences in the sample percentages suggest that
there are statistical differences in the population percentages, The t-
test determines the probability that the population of all clammers and
nonclammers are different in their percentages when sample percentages
are different. When this probability is fairly low (e.g., less than
5%), we can be fairly confident (e.g., at least 95% confident) that clam-
mers and nonclammers do differ in the reasons cited.
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Table 1

REASONS FOR VISITING PISMO BEACH BY CLAMMER VS. NONCLAMMER

Percentage Indicating Each Reason
Reasons Clammers Nonclammers Probabilitya
Travelling through 4.1 21,2 <.025
Vacation stop 24.8 35.7 >.10
Sightseeing 7.4 16.7 >.10
Resident 5.0 8.0 >2.25
Camping 18.2 8.0 >.10
Business 1.7 15.9 >.01
Clamming 100.0 ¢.0 -
Fishing 27.3 1.7 <.05
ORV use 6.6 8.0 2.25
Cultural/social event 2.5 1.9 >.25
Visiting friends 2.5 3.5 >.25
Shopping 0.8 1.0 >.25
Sunbathing 0.8 1.2 >.25
Rest 0.8 1.2 >.25
Other recreation 2.5 1.4 2.25
No. of respondents 121 515

qprobability of no difference between percentages for all clam-
mers and nonclammers.

The results indicate that very small chances exist for no differ-
ences in the percentages of clammers versus nonclammers who are travel-
ling through Pismo Beach, who are in Pismo Beach on business, or who are
going fishing. Clammers are less likely to be travelling through or on
business but more likely to be going fishing than are nonclammers. In
all other reasons, clammers are not statistically different from nonclam-
mers. In particular, they are no less likely to be residents, no less
likely to be on vacation, no less likely to be camping, and no less like-
ly to use offroad vehicles (ORVs).

Second, it can be determined whether clammers and nonclammers are
statistically different in their patronage of different types of tourist
firms. Table 2 categorizes patrons by the type of business at which the
survey was completed as well as by whether the patron clammed or not.
Of 636 respondents, 121 or 19% indicated they clammed. Given that the
percentage of sample clammers by type of business differs from 19%, a t-
test was performed to determine the probability that the percentages are
aot different from 19% for all clammers. Using a 5% probability cutoff
level, the data suggest that clammers are less likely to use motels and
restaurants, but no less likely to use RV parks and sports shops, and
more likely to use liquor stores (fishing licenses are sold in liquor

stores).
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Table 2

CLAMMERS VS. NONCLAMMERS BY TYPE OF TOURIST BUSINESS PATRONIZED

Type of Firm

Motel/ |RV Sports | Rest- | Liquor {Row % of
Hotel Park {Shop aurant ) Store [Total Sample
Number ot
Clammers 48 16 14 5 38 121 -
Percent
of Column 12.2 26.7 26.4 9,4 50.0
Percent
of Sample 7.5 2.5 2.2 0.8 6.0 19.0
Number of
NonClammers 346 44 39 48 38 515
Percent
of Column 87.8 73.3 73.6 Q.6 50.0
Percent
of Sample S54.4 6.9 6.1 7.5 6.0 81.0
Column Total 394 60 53 53 76 636
Percent of
Sample 61.9 9.4 B.3 8.3 11.9 100.0
Probability” <.0005 | >.05 <.10 | <.o01 | <.o005

aProbability of no difference between percent clammer cowmposition

by type of firm.

Third, it can be determined whether clammers are statistically dif-
ferent from all patrons in their length of stay in Pismo Beach.
length of stay for patrons from the patron survey and for clammers from

the clammer survey are presented in Table 3.

Data on

The data guggest that clam-

mers typically stay for fewer days than do typical tourist firm patrons.
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Table 3

LENGTH OF STAY IN PISMO BEACH AREA

Patron Survey Clammer Survey
Cumulative Cumulative
Days # % z # % %
1 ‘35 6.0 6.0 130 33.5 33.5
2 340 58.4 64.4 98 25.5 59.0
3 78 13.4 77.8 80 20.8 79.8
4=7 94 16.2 94.0 69 18.1 97.9
8-14 22 3.8 97.8 6 1.6 99.5
15-30 5 1.0 98.8 1 0.3 99.8
31-260 8 1.4 100.2 0 0.0 99.8
Total Number
of Respondents 582 g4
Mean Days 4,25 2.66
Median Days 2.25 2.13
Standard
Deviation 12,75 2,42

Probability of no difference in mean party size for population of
all patrous and all clammers <.0005.

Fourth, it can be determined whether clammers are statistically dif-
ferent from all patrons in the size of their party. Data on party size
for patrons from the patron survey and for clammers from the clammer sur-
vey are presented in Table 4. The data suggest that clammers typically
travel in larger parties (with relatives and/or friends or social
groups) than do typical tourist firm patrons. Of the 89% of clammers in
parties of ten or fewer people, the average party size was 4.01 (stan-
dard deviation of 2.25), still statistically larger than the average pa-
tron party size.
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Table 4

SIZE OF PARTY

Patrou Survey Clammer Survey
Number of Cumulative Cumulative
People # % 2 # Z %
1 63 10.0 10.0 18 4.7 4.7
2 320 50.9 60.9 9%  24.3 29.0
K} 59 9.4 70.3 52 13.4 42.4
4 86 13.7 84.0 71 18.3 60.7
5 44 7.0 91.0 30 7.8 68.5
6-10 41 6.5 97.5 79 20.4 88.9
11-20 12 1.9 99.4 21 5.4 94.3
21-150 4 0.6 100.0 22 5.7 100.0
Total Number
of Respondents 629 387
Mean Party Size { 3.3 7.68
Standard
Deviation 5.06 14.99

Probability of no difference in mean party gize for population of
all patron and all clammers <.0005.

In combination, these four tables indicate some basic similarities
and differences between clammers and nonclammers (or tourist firm
patrons in general). Clammers typically travel in larger parties and
stay for shorter periods, making less use of motels and restaurants than

typical nonclammers. Clammers are similar to other recreationists, but
with a stronger likelihood of going fishing as well than nonclammers.
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Nevertheless, there are certain limitations of the quality of the
survey data from which these conclusions derive, First, the sample of
tourist firm patrons may not be a statistically valid random sample of
the entire population of Pismo Beach tourists. Nonrandomness may occur
{1) because only tourist firm patrons were sampled, whereas some tour-
ists don't buy anything in Pismo Beach, (2) because not all types of
tourist firms were sampled (e.g., service stations, gift shops), (3) be-
cause the months of September through November were not sampled, and (4)
because respondents were self-selected. Second, the survey responses
may be biased or inaccurate. Respondents may have an incentive to give
bjased answers or may lack information to give correct answers.
Generally, the data tend to indicate only the intentions of respondents,
because the surveys were uot necessarily completed on the last day of
each respondent's stay.

Because no spending data were collected for nonc lammers, it cannot
be determined whether the typical clammer spends less per day or per
stay than the typical nonclammer. It is suggested that individual clam-
mers do not spend as much per day in Pismo Beach, because they are less
likely to use motels and restaurants than are nonc lammers. While the
next section presents information on clammer spending, it is evident
that clammers as a whole are not a sizeable percentage of tourist
visitor days. The more recent local astimate of visitor days is a
minimum bound one, based on use of the state beach and campgtound only.
For fiscal 1978, these visitor days were estimated at 2,992,000 (Forst,
1980). Not included in this estimate are visitors who do not use state
facilities and who stay elsewhere overnight or visit ounly for one day.
In contrast, a recent estimate of annual clammer days by the California
Department of Fish and Game (for December 1975 to November 1976) is
82,000 {(Burge, 1980). Assuming these estimates are relatively equiv-
alent for the two periods, clammers account for no more than 3% of
annual Pismo Beach visitor days. If clawmers abandon Pismo Beach,
therefore, it appears that the revenue loss will be a relatively small
percentage of total tourist dollars, and may be lost amid the more sub-
stantial effects of inflation.

Clammer Survey

The clammer survey was conducted on the beach. A sample of 388
clsmmers were interviewed from December 1979 to July 1980. The survey
was designed to collect data for the identification of socioeconomic
characteristics and spending patterns of typical clammers, and for esti-
mation of clammer consumer surplus,

Sociceconomic Characteristics and Spending Patterns

Survey data were collected on residency of clammers, party size,
characteristics of clammer parties, types of overnight accommodations
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used, expected costs of clamming, and expected spending in Pisme Beach.
Table 5 presents the residency patterns of survey clammers. For this
study, residents were defined as those living west of the Santa Lucia
Mountains and within 30 miles north or south of Pismo Beach. Some 29%
of clammers surveyed were residents as least part of the year.

Table 5

RESIDENCY OF CLAMMERS

Residency # 4
Resident 108 27.8
Nonresident 273 70.4
Part-Time Resident 2 1.8
Total 288 100.0

The characteristics of clamming parties are presented in Table 6.
Not surprisingly, the data suggest that clammers typically are more like~
ly to clam with family and/or friends than alone. Average party size is
also shown to vary with residency. Nonresident clammer party size aver-
ages 9.59, statistically larger than average resident party size (3.16).

Data on overnight accommodations are presented in Table 7. The ta-
ble indicates that clammers staying overnight are more likely to stay in
motels and RV parks than to camp or stay with friends. Some 34% of all
clammers do not use overnight accommodations. Some of these are daytrip-—
pers while others are residents.

Data on spending in Pismo Beach per clammer day and per party per
stay are presented in Table 8, The typical sample clammer spends $10.18
per day and $260.45 per party per stay in Pismo Beach. Assuming the sam-
ple is random, a statistical evaluation of these data indicate that we
can be 95% confident that, for the population of all clammers, average
spending is $8.85 to $11.51 per clammer day and $200.92 to $319.98 per
party per stay. The data can be broken down into spending by area res-
idents versus nonresidents. As expected, nonresidents spend substantial-
ly more in Pismo Beach than residents in coanection with their clamming
activities. A statistical F-test indicates that the probabilities of no
difference by residence in average spending per clammer day and per par-
ty per stay for the population of all clammers are .0026 and less than
. 00005 respectively.
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Table 6

CHARACTERISTICS OF CLAMMING PARTIES

Type of Party

#

Alone 19 4
With Friends 91 23
With Family 133 34.
With Family and Friends 145 37
TOTAL 388 10¢.0
Party Size
A1l Sampled Part-Time
Clammers Residents Nonresidents Residents
Mean 7.68 3.15 9.59 2.43
Standard
Deviation 14.94 1.73 17.46 1.13
Number of
Respondents 387 107 273 7

Probability of no difference in mean

the population of all clammers is .0005.

Table 7

party size by residency for

TYPE OF OVERNIGHT ACCOMMODATIONS USED BY CLAMMERS

Type of Number of § % of Clammers % of All
Accommodation Clammers Staying Overnight | Clammers
Hotel/Motel 67 26.5 17.5
Campground 49 19.4 12.8
RV Park 124 49.0 32.5
Friends 13 5.1 3.4
Total® 253 100.0 66.2

ble,

23f 1382 respondents, 129 are not included 1in this ta=-

either because

overnight.
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Data on costs associated with clamming are presented in Table 9.
The typical sample clammer incurs costs of $24.36 per clammer day and
$412.33 per party per stay. Assuming the sample is random, a statisti-
cal evaluation of these data indicate that we can be 952 confident that,
for the population of all clammers, average costs are $21.17 to $27.35
per clammer day and $321.77 to $502.89 per party per stay. The data can
be broken down into costs by residents versus nonresidents. As expect-
ed, nonresidents incur substantially larger costs than residents. A sta-
tistical F-test indicates that the probabilities of no difference by
residence in average costs per clammer per day and per party per stay
for the population of all clammers are both less than .00005. Average
costs tend to be greater than average spending because not all costs are
incurred in Pismo Beach.

Table 10 presents data on sample c¢lammer income and ewmployment
status, The typical clammer surveyed had an annual family income after
taxes of roughly $22,000, and was likely to be employed or retired. The
typical clammer was 48.4 years old (standard deviation of 15.0 years).

Table 11 presents data on years of clamming experience. While 10%
of the clammers surveyed were novices, the typical c¢lammer has had some
14 years of experience. The data also suggest that clamming experience
is not likely to vary by residency.

Table 12 profiles the frequency of clamming both anywhere and in
Pismo Beach alone. The data demonstrate that relatively few clammers
surveyed clammed anywhere other than Pismo Beach in the last year, sug-
gesting that the typical clammer clams only at Pismo Beach. The frequen-
cy of clamming is also shown to vary by residency, with residents
clamming statistically more often than nonresidents (13.52 times in the
last year vs. 3.68 times).

Given these data, it is possible to estimate clammer spending in
Pismo Beach and clamming costs by residency in Table 13. These esti-
mates are the product of average spending and costs per clammer day in
the last year times an estimated 82,000 annual clammer days. The fig-
ures suggest that clammers incur costs of approximately §$2,000,000 per
year (the value represented by the area OACT im Figure 1), of which some
$840,000 is spent in Pismo Beach in connection with their clamming
activities.

Annual clammer spending serves as an indicator of indirect benefits
from clamming resources to the Pismo Beach economy. Whether and how
much of this spending would be lost due to exhaustion of the fishery is
unknown. In an attempt to anticipate the outcome, our survey asked clam-
mers whether they were likely to continue to recreate in Pismo Beach 1in
the absence of clamming. The responses by residency are profiled in
Table 14. It is important to recognize that the responses are hypothet-
ical and speculative, subject to unknown biases and inaccuracies. These
data, in combination with the multiple activity intentions profiled in
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Table 10

INCOME AND EMPLOYMENT OF CLAMMER RESPONDENTS

Range of Annual Family Income
After Taxes # %
$ 0-5,000 20 5.9
5,001-10,000 39 11.5
5,001-15,000 61 18.1
15,001-20,000 57 16.9
20,001-25,000 58 17.2
25,001-30,000 49 14.5
30,001-35,000 19 5.6
35,001-40,000 10 3.0
>40 ,000 24 7.1
Number of Respondents 337 99.8
Mean 21,951
Median 17,535

Standard Deviation [17,892

Employment Status # %

Student 8 2.1
Emp loyed® 244 65.8
Retired 111 29.9
Unemp loyed 8 2.1
Total 371 99.9

aEmployed is defined to include homemakers.
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Table 11

YEARS OF CLAMMER EXPERIENCE

Years of Experience # %
0 36 9.3
1 24 6.2
2 24 6.2
3 32 8.2
4-10 93 24.0
11-20 920 23.2
21-40 70 18.0
41-70 19 4.9
Total 388 100.,0
All Sampled Part-Time
Clammers Residents Nonresidents Residents
Mean 14.41 16.89 13.49 12.00
Standard '
Deviation 14.30 15,75 13.24 25.69
Number of
Respondents 388 108 273 7

Probability of no difference in mean years of experience by res-—

idency for population of all clammers is .10
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Table 12

FREQUENCY OF CLAMMING

All Times Pismo Beach Only
Number of Times
in Last Year # 4 # 4
1 83 21.4 92 23.8
2 &3 16.3 65 16.8
3 66 17.1 65 16.8
4 35 8.0 31 8.0
5-10 83 21.4 &0 20.7
11-20 29 7.5 16 4.1
21-50 22 5.7 22 5.7
51-200 6 1.6 6 1.6
Total 387 100.0 387 100.1
Pismo Beach All Sampled Part-Time
Only Clammers Residents Nonresidents Residents
Mean 6.44 13.52 3.68 5.86
Standard
Deviation 13.81 23.27 5.66 3.93
Number of
Dependents 387 107 273 7

Probability of no difference in mean frequency by residency for pop-

ulation of all clammers <.00005
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ESTIMATED ANNUAL CLAMMER SPENDING AND COSTS

Table 13

All Full-Time Non-
Clammers Residents Residents
Estimated
Annual Clammer Days 82,000 22,800 57,700
Estimated
Average Spending
per Clammer Day $10.18 $1.54 $11.74
Estimated
Annual Clammer Spending
in Pismo Beach $835,000 $35,000 8677 ,000
Egtimated
Average Costs
per Clammer Day §24.36 $4.17 $30.01
Estimated
Annual Clammer Cost $1,998,000 $95,000 $1,732,000
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Table 1, suggest that clammers are statistically likely to continue to
come to Pismo Beach in large numbers to recreate in other activities,
though potentially less frequently.

Clammer Consumer Surplus

Finally, it is possible to use clammer survey data to estimate the
annual consumer surplus or net benefit experienced by all clammers. To
generate this aggregate estimate, it 1is necessary to determine the an-
nual consumer surplus experienced by the typical clammer in the survey.
The major assumption necessary to the estimation process is that the
clammer experiences at least as much annual benefit as costs incurred--
otherwise, s/he would choose not to clam. Comsequently, we can use will-
ingness to incur clamming costs as a lower bound estimate of benefits
received, Next, we assume that the primary determinants of individual
clammer frequency are experience, clamming costs, catch and income. In
particular, we assume that clammers with more experience or larger
catches tend to go clamming more frequently, all other things equal.
Conversely, we assume that clammers with higher costs or higher incomes
tend to go clamming less frequently, all other things equal. Given
these assumptions and the data, it is possible to examine statistically
how clamming frequency varies with experience, costs, catch and income
across the sample of clammers. This statistical analysis generates a
clammer demand function., Then we can isolate the relationship between
frequency and costs to estimate the benefit curve BC in Figure 2 for the

$
B
Al ' C :
ost per trip
|
|
A } :
Ei I
!
{ } Benefit per trip
!
I I
5 1, & Number of clamming
T trips per year
Figure 2

BENEFITS AND COSTS OF CLAMMING FOR THE TYPICAL CLAMMER
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typical clammer. Holding all other things (experience, catch and
income) constant, when costs per trip are AC, the statistical analysis
tells us the clammer will take T trips per year, but that whea costs are
A'C', the clammer will take T' trips. The curve BC can be expected to
represent lower bound benefits (in terms of willingness to incur costs)
across all possible levels of clamming costs. Therefore, when we know
average annual clammer costs (e.g., OACT}, it 1is possible to estimate
average annual benefits OBCT and average annual consumer surplus ABC for
the typical clammer in the survey.

The results of this analysis are presented in Table 15.3 The
clammer demand function is Equation 1. The results confirm our
assumptions that frequency increases with experience and catch, and de-
creases with cost and income increases. In particular, the estimated
coefficients tell us that a clammer with one percent more experience
than the average will go clamming 0.111% more often while a clammer with
one percent more imcome than the average will go clamming 0.1159% less
often.

3Several critical assumptions are implicit 1in the behavioral mod-
el behind this statistical analysis. First, it 1is assumed that individ-
uals minimize their costs of achieving each level of pleasure from &
recreational activity. Second, in order for an individual's clamming
frequency to be independent of other recreational activities, we must
assume that his expenditures demonstrate weak separability (Maler, 1974,
pp. 183-89).

Third, we are using actual average catch to help predict frequency
when in reality clammers would decide their frequency of clamming on the
basis of expected catch. Therefore, we must assume that clammers antic-
ipate their average catch over the year fairly accurately (what econ-
omists call c¢onsistent oT rational expectations). Fortunately, our
statistical results do not suggest that this assumption is incorrect, be=
cause average catch is statistically significant in predicting frequen-
cy. Finally, we assume that clammers are alike in all factors affecting
frequency apart from experience, costs, catch and income. Clearly, this
assumption is incorrect and it helps explain why these four determinants
account for only 192 of the varistion in freguency observed in the sam-
ple (see the R statistic discussed below). Nevertheless, each of the
four determinants used 1is statistically significant in predicting
frequency.

4 . . . .

The format 1is log—linear, meaning that the natural logarithm of
clamming frequency is assumed to vary linearly with the natural log-
arithms of experience, costs, catch and income.
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Table 15

STATISTICAL ESTIMATION OF CONSUMER SURPLUS

Equation 1, Clammer Demand Function

FREQUENCY=12. 3547EaRS° " 2 1 cosT™0 - 0% tivcome 0+ 1% carcu®- 062
Probability® ¢ 0005  (.0025 <.01 <.025
RZ = 0.189

n = 324

Equation 2. Clammer Benefit Curve

FREQUENCY = 3,800 cogr 0041

aProbability of no relationship between determinant and clamming
frequency for the population of all clammers.

Using t-tests, the probabilities are less than 2.3% that each of
the assumed determinants does not Enfluence clamming frequency for the
population of all clammers. The R” statistic of 0.189 indicates that
variation in the determinants observed across the sample of clammers ex-
plains 18,9% of the variation observed in clamming frequency. This 1is
an acceptable value for R~ for data collected in one period over a
large number of individuals.

Equation 2 im Table 15 is the benefit curve, derived from Equation
! by substituting the mean values from the sample for experience, catch
and income into Equation 1. The coefficient of -0.041 on costs indi-
cates that frequency for the typical clammer is generally unresponsive
to increasing costs——it means that a one per cent increase in costs will
induce a decrease in clamming frequency of only 0.041%. The more inelas-
tic frequency is in its regsponse to variations in costs, the steeper the
benefit curve is likely to be and the larger consumer surplus for the
typical clammer is likely. to be (i.e., when BC in Figure 1 is steeper,
the area ABC is larger;. Average annual consumer surplus is estimat-
ed by integrating under the benefit curve between the mean and maximum

5For other kinds of activities or goods purchased, the coeffi-
cient on costs is often greater than one and individual consumer surplus
is relatively small,
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values for clamming costs.6 The resulting estimate is $240.7

Aggregated consumer surplus depends on the number of clammers.
Given 82,000 estimated clammer days and 7.44 clamming days per year, we
can estimate the number of different clammers at 12,700, Estimated
aggregate consumer surplus is then $3,050,000 (12,700 clammers times
$240 per clammer). '

Several caveats need to be mentioned with respect to the prelim-
inary nature of these numbers. First, they indicate the net intangible
value lost to the population of clammers because of foregone clamming
activity. They are a welfare loss to clammers rather than a vevenue
loss to the Pismo Beach economy. Second, we have no data on the days of
¢lamming per trip. Our assumption that no one clams more than two days
per trip may be imcorrect, hereby overestimating clammer costs and

consumer surplus. Third, weekday clammers are underrepresented in the
sample, because most respondents were surveyed on low-tide weekends
rather than low-tide weekdays. However, statistical analysis to

determine whether weekday clammers have statistically higher comasumer
surplus than weekend clarmers gave negative results.

There are additional sources of potential biases in the estimates.
Clamming trips invelve time costs, which are difficult to evaluate.
Trips are also generally multipurpose, such that some of the costs of
the trip cannot be allocated to different activities. For example, if a
family takes a trip to go clamming and fishing, it is not clear what por-
tion of the travel costs to Pismo Beach are ¢clamming costs versus fish-
ing costs. In order to avoid evaluating time costs and allocating
travel costs across activities, the survey simply asked each respondent
for an estimate of total costs associated with clamming. Implicit in
this approach is the behaviorally appealing assumption that the decision
to clam is based on the individual's perception of costs incurred.
Unfortunately, these clamming cost responses may be biased or inaccu-
rate. Surveyed clammers way have some unknown incentive to over- or
underreport costs, and consequently the resulting consumer surplus
measure would be over— or underestimated. Or clammers may not be able
to report clamming costs accurately on the spur of the moment.

Finally, the consumer surplus estimated represents a potential clam-
ming loss only if the typical clammer reallocates those previous six

6Clamming costs per day ranged as high as $250. When the top 2%
of sample costs were deleted as unrepresentative outliers, the resulting
estimate of maximum daily costs was $100.

7Economists call this measure of consumer surplus compensating
variation (Freeman, 1979, pp. 35-43).
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or seven clamming days a year to a variety of other activities. 1In this
case, each day reallocated to a different activity at the margin can be
expected to generate about as much benefit as cost to the former clam-
mer. Consequently, there is uno net gain resulting from the reallocation
of time spent clamming. In contrast, all six or seven clamming days may
be reallocated to a single new activity (e.g., fishing). In this second
case, the new alternative to clamming would generate consumer surplus of
its own. Therefore, the loss to clammers resulting from the depletion
of the recreational clam stock would be clamming consumer surplus net of
the consumer surplus generated in the new activity. It is common to
assume that the first case obtains rather than the second. But, to the
extent that the second case is more likely, the consumer surplus
estimate will overestimate the loss to clammers. All of these caveats
must be kept in mind in reevaluating the reliability of the consumer
surplus measures.

CONCLUSIONS AND MANAGEMENT POLICY INSIGHTS

The reliability of the data presented is subject to many limita-
fions enumerated above. Within these constraints, certain patterns
appear clear. Clammer days account for a relatively small percentage of
visitor days to Pismo Beach and less than $1,000,000 in annual revenue
to the Pismo Beach economy. It is santicipated that the exhaustion of
the clam fishery by sea otters will not mean the loss of all of this
revenue, because clamming trips are multipurpose and because surveyed
clammers indicated a likelihood to continue to come to Pismo Beach. In
addition, Pismo Beach is located just off Highway 1 and 101, encouraging
a healthy tourist industry. Yet, while the revenue loss may be small,
it may fall ineguitably on one sector of the local economy.
Unfortunately, no data were collected to determine whether such an exces-
sive burden is likely.

The annual consumer surplus estimates are $240 per clammer and
$3,050,000 for the population of all clammers. Whether these values
represent the net welfare loss to clammers due to sea otter predation de-
pends on how clammers adjust their recreational activitiegs. If the
typical clammer spreads his 6.44 former clammer days across a variety of
other recreational activities (e.g., one more day of temnnis, one more
day of ORV use), it is likely that the new consumer surplus experienced
will be less than if the days are reallocated to a single, possibly new
recreational activity. This is because the value of increments at the
margin to days spent in any recreation are assumed to be low relative to
the value of all days spent in one recreation. (If Figure 2 represents
benefits in any nonclamming recreation, then this amounts to saylng trhat
6.44 times the area EC'C is smaller than The area ABC.) When new con-
sumer surplus experienced from the shift in recreation is relatively
low, the net welfare loss will be large. Without data, it is not clear
how much of a net welfare loss clammers will suffer. The magnitude of
the effect of the fishery loss on nonconsumptive uses (option value, ex-
istence value, preservation value, heritage value) is also unknown.,
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The foregoing analytic framework and results can be useful in eval-
vating alternative management policies for sea otters. Given a set of
different policies which are feasible biologically and technically, it
is possible to analyze their relative socioceconomic feasibilities.
While it is not my purpose to provide such explicit analyses here,
certain insights can be developed on the choice of appropriate policy
from a broad economic perspective. Economists would be concerned with
the costs of management itself (e.g., the costs of translocating sea
otters to different areas), the means of financing those costs, and the
effectiveness of wmanagement in promoting benefits of protected
regsources. :

It is likely that management effectiveness is the most problematic
of these factors. In general, management is capable of controlling the
geographic availability and population structure of either c¢lams {or
other shellfish) or otters. Since availability and population structure
are the primary determinants of clammer catch (given an apptropriate
catch limit), management can be effective in promoting clamming
benefits. Unfortunately, management effectiveness in promoting the
benefits of sea otter protection and expansion is inherently uncertain.
This ineffectiveness derives from the nonconsumptive nature of otter pro-
tection benefits—-viewing benefits plus option value, and existeace,
preservation and heritage value.

In the case of current and potential viewing benefits, it is not
clear the exteat to which these benefits wmight be increased {or de-
creased) from the expansion (or removal) of sea otters in different geo-
graphic areas. Several questions suggest themselves. How deoes the
number of sea otters in an area affect viewing benefits? How does the
number of otters in an area affect "viewability"? Beyond some number
are the henefits relatively constant? To what extent does the geograph-
ic dispersion of viewing sites promote viewing benefits? Or are other
characteristics besides numbers of otters at different sites more impor-
tant to viewing benefits? If the majority of viewing benefits derive
from the opportunity to view certain kinds of otter behavior (e.g., eat-
ing, breeding) rather than from the numbers of otters available inm any
given area, then management will be inherently ineffective in promoting
viewing benefits.

Finally, it is likely that the majority of benefits associated with
sea otters involve not viewing by coastal visitors but rather the
knowledge across a natiomal population that sea otters are protected.
In evaluating these bemefits, further research needs to be done to deter-
mine whether nonviewing benefits are affected by otter population size
or geographic dispersion. I would venture the hypothesis that these
benefits are not site-specific.
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3. ECONOMIC COSTS AND BENEFITS

DISCUSSION

RUDY MANGUE, PRESIDENT, CALIPORNIA ABALONE ASSOCIATION

It's nice to see so many people here, it shows that there's a lot
of interest in this shellfish/sea otter conflict. T1'd like to start
off by saying that I've been in the abalone fishing industry for 20
years, and my father for 20 years before that. In that amount of
time, I think I can relate to you just exactly what an abalone fisher-
man is, what an abalone fisherman has been in the past, and what the
abalone fisherman's role 1s right now.

Other than the early Orlental harvesting and drying of abalone,
the commercial abalone industry as we know it today came into being in
the 19405 as a commercial industry for the restaurant trade. There
was a large abundance of abalone to be had due to the absence of the
sea otter for quite a few years. Also there was a large wvast area,
that was, in those days, more or less inaccessible due to the lack of
modern equipment and diving apparatus. In the middle 1950s and 1960s,
with the upgrading of diving equipment {for example, the invention of
the aqualung for the recreatlonal diver), and more efficient boats and
more efficlent diving equipment for the commercial diver, we saw
{ncreased effort in the commercial industry to get out to areas that
hadn't been ventured to before this time, such as the Channel Islands.
Therefore, we had very large landings, 1 think 4 to 5 million pound
landings, during those times. Ve had an absence of sea otters, but
not a total absence. There was a small herd of sea otters discovered
around the 1940s In the Big Sur area. Industry did not give this
discovery much thought at that time.

As the sea otter herd expanded in the 19608 and 1970s, we noticed
the total poundage was dropping drastically for the commercial
industry. There were many, many different reasons given for thils
decline--e.g., overharvesting, picking of ghorts, etc. In the past,
there wasn't as much heeding of rules and regulations as there 1is
today, not only in sport fishing and commercial fishing in the abalone
industry, but iIn all the other commercial and sport hunting and
fishing regulations. 1 think over the last 20 years that people have
become more involved with what they're doing and more aware that in
order to have resources in the future, they've got to take into con-
sideration the size limits and regulations that will insure resources
for the future. This has been the role of the commercial abalone
figsherman. Limited entry fishing was established due to the drastic
increase in the amount of abalone permits around the 19708, and the
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drastic decline fn the total landings. Limited entry fishing was
instituted in the abalone industry by the abalone fishermen them-
gselves, and supported by the Department of Fish and Game, to try to
alleviate some of these problems. Some other things that the abalone
industry initiated were bag limits, larger size limits——these things
being the self-regulatory things that would more or less put a little
bit of hardship on the diver, but by doing this, he could insure a
future himself.

Let me close by saying that the abalone industry has its own
seeding hatchery. The fisherman today is very concerned about keeping
the resource, not only for himself, but for future generations. It is
a renewable resource, and we're not going to have it unless we have
management for abalones and sea otters. I'm sure we can have both
and the outcome of the forum here, I think, will be a step iIn that
direction.

CAROL ROSE, SECRETARY, CENTRAL CALIFORNIA COUNCIL OF DIVING CLUBS,
INC., SEA OTTER MANAGEMENT EDUCATION

1 represent the sport, skin, and gcuba diver. I'm on the faculty
of the University of California, San Francisco, but in my copilous free
time I try to dive a lot! Diving, in Californla, and basically all
over the United States, starts with the individual diver, works up to
a club, and clubs are often formed into councils, which is where Cen
Cal comes in. The councils then form themselves into a national
society, which 1s the Underwater Society of America, and I'm an
officer in that organization, also, and there goes my coplous free
diving time!

1 do not represent Cen Cal or its position on the management, or
lack of it, of sea otters because Cen Cal does not have a position.
Cen Cal chooses to meet each issue as 1t comes about. It did oppose
the potential translocation that was suggested In Santa Cruz several
years ago. Amidst all of these diving groups there's an organization
called SOME, which stands for Sea Otter Management Education, and is
directly interested in management of the sea otter, to protect the sea
otter. We are interested in SOME, in protecting the sea otter by
zonally managing it, and if necessary, getting up second populations,
hopefully outside of conflict with the valuable recreational fisheries
and sport and commercial diving. Both of the papers presented today
have directly related to the- sport diver. We bring in tourist
dollars--we have that consumer surplus that Dr. Suzanne Holt wrote
about. We spend a lot of money and a lot of time and a lot of value.
I will say I don’t agree with Dr. Holt when she says once you've
clammed once, then each time you clam more, it's less valuable. The
divers seem to go out there after the abalome with as much vigor later
in the season as they do at first, although I know the opening weekend
is terribly popular. The dollar value is very intrinsic, and it can't

164




be discounted. Among sport divers, there 1is no one against the sea
otter—-the sport diver 1s very interested in renewing both its
resource and the 1lobster, scallop and abalone rescurces that we
treasure also.

WES CARPENTER, REPRESENTATIVE, SEA URCHIN INDUSTRY

I suppose 1'm here to sell the sea urchin business to those of
you who don't know what it is. You probably know what sea urchins are
but you probably don't know how they're used. They've been compared
to caviar-—they're eaten by wealthy Japanese businessmen while they're
talking about business. We don't have a lot of history In the sea
urchin business because we're only ten years old. It's become a
viable industry in those ten years and we do bring in a lot of trade
deficit dollars to this country. In 1980, we estimate we brought in
close to $12 million worth of yen, and although that's not a lot of
HYondas and Sonys, it is quite a bit of money!

The sea urchin diver is a businessman, he’'s a professional, and
he works very hard at what he does. We've successfully replaced the
sea otter as the natural predator for sea urchins. We're at the point
where we're very selective in what we take. We're not going to Tun
our resources out in a whole lot of years-—they will last forever, and
we'll continue to bring in those trade deficit dollars. The fishery
benefits minority employment as well. We have hired approximately 450
employees from minority backgrounds in the ten processing stations
that we have in southern California. We hire about 250 divers, plus
tenders; we support several other industries. We draw a lot of busi-
ness into the state, simply because we are the center for sea urchins
in the world. A lot of Japanese businessmen come here and as they
come here, they consider other investments. There's nothing in the
ocean that we do that's harmful, and that's the truth. We don't
pollute, we keep a balance that should be there, and I think that even
though it's only a ten-year—old industry, it's one that we would want
to keep in this country for a long, long time.

SIDNEY HOLT, INTERNATIONAL WHALING COMMISSION

We are all accused by our chairman of Thaving economic
faterests--1 should say that I certainly don't have any econonic
fnterest in this discussion. I come to this as a biologist who has
worked on marine mammals, certainly, but most of my life is concerned
with attempting to Integrate biclogical and economic models of systems
which will allow us to make management predictions of the kind that
you're trying to do here. Also, 1 must say, I come to this with a
feeling from working with marine mammals that the situation here is by
no means unique. There 1is a world-wide move to find scapegoats to
problems in fisheries and everywhere in the world the mammals are
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being taken as the scapegoats. I don't mean to say they don't have
any effect, but it leads me to look very carefully at any arguments
that are made about the effect that the marine mammals have an
fisheries!

I think that the attempt to quantify and to identify all of these
economic factors as Sue Holt and others have tried to do is a laudable
one and a very important one. However, I want to ewmphasize the plt-—
falls and problems of doing that. There are enormous technical dif-
ficulties in putting commensurate economic values on these different
kinds of wvalues that have been identified by the different groups of
people involved in these controversles, on the commodity prices, omn
tourism, etc. We are dealing with a system in which one of the most
important values 1is ruled out of order. And that's the value of the
otter fur! Coming to this from the point of view of management, and
not of ethics, 1t seems to me quite unreasonable to try to make any
economic assessment which does not include the possible option of
allowing otters to increase so much that you could have a fur industry
in the future, for future generations of Californians--which would, in
value, far exceed all the other values that are being identified. And
I'm quite serious about this——I think that sort of thing has to be
done if we're golng to try to make a reascnable assessment of this.

The third problem is that, in making any economlic assessment, one
has to specify the time span over which that assessment 1s made. As a
biologist, I worry about what 1 consider to be not a dynamic, but a
static view of the system which you are discussing, whether you're
discussing the bilological system, or the interaction between humans
and the natural system. I should like to glve some examples——not
necessarily connected with this particular case. One of them 1is con-
nected with this particular case. The observation has been made that
if otters come in, subsequent to that time, there 1s a certain decline
of abalones or sea urchins. It is significant, but it tells me abso-
lutely nothing about what the eventual relationship will be.
Everywhere that a predator moves in, it reduces dramatically the num-
bers initially, but the later numbers, the later balance between the
predators and the prey, 1s totally different and you cannot make a
policy on the basis of some translent stage that you are seelng here.
We have examples of this with whales, with seals, all over the world,
with terrestrial predators. 1t 1s completely fallacious to apply a
static model in a dynamic management situatlon. A second example has
come where 1t is fallacious to apply an economic statiec model to a
dynamic situatfon. The British govermment, a year or so ago, decided
that gray seals had to culled because they were eating too much fish,
and this was made on the basis of poor biology, but even poorer eco-
nomics, as was later shown when it was looked at closely. For
example, the same reduction inm the fish catch that could have been
affected by an increase in the seals actually led to a greater value
of the fish catch because of the elasticity of price of fish., WNow, no
one seems to me to have been looking at these kinds of things in the
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situation that you're debating here. So that again, an example
whereby you can, by looking at a static model, come to diametrically
the wrong conclusion. There are other examples of this kind, but I
wanted to say this because it leaves me very, Very uneasy about an
oversimplistic approach to this.

It gseemed to me that Dr. Partidge, this morning, more than anyone
else, has shown an appreclation of what 1 understand ecology is about:
That we are dealing with the dynamics of strongly interacting systems.
What does not show in appreciation of what ecology is about, 1s talk
about man moving Into the niche of the sea otters. To my mind this is
complete rubbish because no other gpecies except man ever reduces its
prey down to zero-—never! It would never have evolved or survived if
that were possible. Therefore, I think that the statement in Dr.
Suzanne Holt's paper that biologists antlcipate that the otter will be
able to exhaust the clam resource in three years, for example, is a
slight exaggeration! I look at amy such statements with great suspi-
cion because 1 really think that there 1s no evidence for them.

JAMES J. SULLIVAN, PROGRAM MANAGER, UNIVERSITY OF CALIFORNIA SEA
GRANT COLLEGE PROGRAM

I'd like to pick up where Dr. Holt left off, because I think the
business about oversimplification of diffiecult problems 1s what we're
talking about here today, and in other places where similar meetings
of this nature go on. My role in the unlversity, for example, is to
try to judiciously and fairly allocate funds for a variety of research
progranms. Each time we fund a particular program, at the same time,
of course, we are not funding something else. That is the quietest
part of the cost of us funding what some people lovingly call our
octopus feeding program, which really 1s an abalone enhancement
program! You know, we have things like that we have to worry about!
But in taking off oun Dr. Sidney Holt's comment of oversimplification,
1 think what he really said about Dr. Suzanne Holt's comment is she
left the traditional, academic qualifier off of the statement In
attempt to try to make it simple and understandable to a much broader
audience, because It was an economic statement, not a biological sta-
tement, that she was making. And T think that has to be pointed out.
So we've gotten ourselves caught in this dilemma where, on one hand
we try to make matters clear to a wider set of individuals, people in
different professions or occcupations, of different proclivities, and
yet then we get accused of oversimplifying. Yet, 1t 1s true, I think,
of the kind of meeting that we have here, and 1 think the organizers
are to be commended tremendously not oaly for such a fine turn-out,
but I think, such a balanced presentation on a very controversial
issue. So 1t's this type of thing, T think, that will lead, in
tomorrow's discussions, to some development of options.
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I think the one thing that everyone here, who has an economic
interest or does not have an economic interest, would not like to see,
is what Meg Greenfield has labeled “the colenization of the problem,"
where you can have a relatively large population feeding off of a par—
ticular problem as opposed to solving it. This, 1 think, would fall
into what Sidney Holt described as a static approach to the resolution
of conflict, as If we simply colonize it and have an annual meeting of
this nature to talk about why we'wve not progressed further from last
year. But 1 think the i{dea of a dynamic approach is correct. Being
an economist, I have a limited understanding of blology or ecology.
Correct me if I'm wrong, but in a static equilibrium and in an ecolo-
glcal situation, is it traditional that one specie will dominate a
geographical area as opposed to having the diversity that you typi-
cally see, say, after a large storm has come in and racked the coast,
and everything is sort of scrambling to get a foothold again? Would
that be static or dynamic? I need to know the difference 1f I am
to be able to contribute.

GORDON COTA, REPRESENTATIVE, COMMERCIAL FISHERMEN OF SANTA BARBARA,
INC.

I'm a commercial fisherman from Santa Barbara, and often, like
the sea otter, I feel like an endangered species! On one side there
1s the development of the ofl industry, and on the other side, the
advent of the sea otter. I am also, as was sald earlier, a member of

the environmental community, just like the sea otter. One of the
things about the sea otter that we admire so much is 1ts ability teo
use tools. With that 1idea 1in wmind, I think the importance of

understanding the ability of man to use tools also, as a member--as a
good member-—in the community of ecology, is that if we decide to look
at this subject with the use of environmental platitudes, or
buresucratic mumbo-jumbo between two warring agencies, whether they
are federal or state, we're not fulfilling our role as good and
substantial persons in the ecological community. What a commercial
fisherman from Santa Barbara, who fishes crabs in the Point Concepcion
area, has to say about the analyslis of what it tskes to run a
Winnebago effectively in Pismo Beach, I cannot address that. But I
will try to explain to you that it is not in the interest of the com-
merclal fishing industry to liquidate the sea otter, but only to get
it out of the realm of emotionalism and into the field of management,
employing tools which we use in the curtailing of the locust, or any
other problem we might have.

In the month of June, uwy wife is going to be “pupping,” and I
would hate to think at the time that the pup matures that I am faced
with the responsibility of telling him or her that I had something to
do with the extinction of a specie that is no longer on earth. It is
through that responsibility, as a good member of the commercilal
industry and of the environment, that 1 feel we should do something
other than just have meetings about 1t and come up with a sound, or-
ganized, biologically enriched program for management.
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T alse would 1like to give a plug: I am a member of what the
Bureau of Land Management affectionately calls, the “Regional
Technical Working Group.” I am the commercial fishing industry's
representative to that group on the Pacific coast. I hope at this
time that the environmentalists (which fishermen are also) will not be
separated from the fishing community by this wedge of the sea otter in
dealing with the common problems which we will be facing with Lease
Sale 53 and oil development in the Santa Barbara Channel. I hope we
can deal with this as mature, intelligent and consclentious members of
the community of the marine environment.

JACK HUNDLEY, REPRESENTATIVE, WESTERN OIL AND GAS ASSOCIATION,
OFFSHORE MANAGER, ATLANTIC RICHFIELD COMPANY

I'm the offshore manager for Arco 0il and Gas, and here today
representing the Western 0il and Gas Association. Some of our
previous speakers mentioned the conflicts 1in resource uses or the
conflicts of operation in the same general areas offshore. We, in the
011 industry, have the concept of joint use of offshore lands and the
waters offshore. Primarily, I'd like to mention that the oil industry
works right along with thousands of sea otters Iin the Alaskan waters.
Prince William Sound, Cook Inlet, even the great Port of Valdez, from
which the Alaskan crude 1is being transported, are full of sea otters
living in harmony with the ofl 1industry. Down here in the Santa
Barbara Channel, wherz I've worked for some 15 years offshore, we have
the occurrence of shellfisheries, and have watched the commercial
fishermen around the platfornms. One notable example of shellfish
fisheries is the CALMA project on Platform Holly, where we actually
intend to go Into commercial growing of abalone in the waters within
200 feet of an oil platform. Here again we see joint use and com—
patibility with those other uses surrounding us. We 1in the oil
industry have worked with government, defense——~we drilled a well in
the Tanner Banks in the middle of the Naval defense
area. We have fostered fishing, and also at Goleta, where 1 work, a
company 1s endeavoring to start commercial kelp beds——here again, in
the areas of oil operation.

This attitude 1is fostered by the federal government, which
controls all operations in federal waters. I'd like to paraphrase
just one sentence here from the Outer Continental Shelf (OCS) Land Act
Amendments: "the operations in the outer continental shelf will be
conducted in a safe manner to prevent and minimize physical obstruc-
tion to other users of the waters or sub soil or sea bed, or other
occurrences which may cause damage to the environment or to property
or endanger life or health.” These are our landlords offshore: the
federal government, through the U.S. Geolagical Survey.
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We also talked about the avallability of the resource and when we
start talking about leases offshore and drilling for o011, I want to
point out and make it clear that oil isn't everywhere that we drill
for it--it isn't under every lease offered by the federal government.
We've got to have a source bed, a reservoir bed, a structure to trap
the oil, and last, you must drill a well in the earth to find the ofl.
There 1s no scientific way of determining if oil is in any one gilven
spot or not. We can determine if the structures are there, yes, but
we must drill wells to find the oi1l. Very receatly, in Lease Sale 53,
four of the great geologic basins were withdrawn. That simply reduced
our chances of firding wmore oil to meet our energy needs in the
nation.

In addition to that, we're importing some 1llp million barrels of
products, such as gasoline and kerosene, that are refined outside the
U.S5. and brought in. This is the availability of the resource--we're
darn near dependent; 45 per cent of our use comes from foreign lands,
and we're all well aware of the precarious position of the oil exports
from many of the OPEC nations. Dr. Silva brought up the balance of
payment, the balance of trade, and I was reminded of the old ancient
adage of all economists, that a favorable balance of trade is good for
a nation's economic health--i.e., as the economic strength of the
nation develops, 1t generally should have a favorable balance of
trade. Right now we're spending about $100 billion a year to pay for
oll that 1is coming in from outside sources. It isn't exactly con-
ducive to a favorable balance of trade, If you export more than you
import, dollar-worth. That concludes my few remarks-—-I hope to be
able to give another short statement tommorow morning.

CAROL FULTON, EXECUTIVE DIRECTOR, FRIENDS OF THE SEA OTTER

I feel at a considerable disadvantage here, trying to put a
dollar value on the sea otter, which to some 1s worthless, and to
others 1s beyond value. T den't think you can compare the wvalue of
shellfish, which are necessary for the survival of one species, with
shellfish which are used as a part-time, recreational pastime, or a
gourmet luxury item by another species. Shellfish are hardly a staple
in our diet, yet finfish, which may be enhanced by the return of the
sea otter, are. We a'so have many food options, which the otters
don't; however, for th : who only value an animal if they can put an
economic benefit to mar ~-riving from it, 1 would offer an observation
close to home. Tt's a “rief history of the Pismo Beach area, but it
starts long before the history written by the Department of Fish and
Game, which Dr. DeMartinl read to us this morning.

After the fur trade reduced the otters to near extinction, unnat-
urally large numbers of clams became available for man's harvest. At
Pismo Beach, clams were plowed up for fertilizer and chicken feed. By
the early 1900s, the bag limit was 200 clams per day, but by 1948 it
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had been reduced to only ten. That same year, the commercial clam
fishery was prohibited, because there were no longer enough clams left
to support it. Incidentally, the clams we're all enjoying here in
Pismo Beach do come from Mexico. They're imported, and I'm not quite
sure what that does to the balance of trade! In recent years, before
the return of the otters, the average take had declined to three to
four clams. However, I am happy to report, the State Department of
Parks and Recreation confirms there has been no decrease in state
beach attendance since the return of the otter in February, 1979.
Souvenir shops are beginning to capitalize on a market for sea otter
souvenirs and, unfortunately, I left my visual aids in the car, which
are comprised of three photographs of wall-to-wall vehicles on Pismo
Beach on the Fourth of July. We all know the tremendous tourist
attraction that the otter is on the Monerey Peninsula, and the people
make good money selling otter souvenirs, some businesses doing over
$175,000 a year.

We know the otter is likely to enhance kelp harvesting, the kelp
industry which 1is estimated to be worth between $30 and $60 milliion
dollars annually. But there's something much more important. In pro-
tecting the otter, we're protecting ourselves, our coastal-based eco-
nomies, our tourism, and our fishing industries. Just last May, the
U.S. Army Corps of Engineers, hardly a hot-bed of environmental sen-—
timentalists, denied Pacific Gas and Electric a permit which would
have enabled them to bring foreign supertankers into Monterey Bay,
primarily because it could jeopardize the continued existence of the
threatened sea otter. This decision also protected a $430 million
tourism industry in Santa Cruz and Monterey Counties, tourism which
1s comprised 98 per cent of small businesses and which also hires many
minorities, semi-skilled and unskilled laborers. 1In Monterey County
alone, over 17,000 jobs--that's over one-third of the civilian
employment--is generated from tourism. 1t's not that the sea otter is
just a tourist attractiom, but that the gea otter protects the entire
tourist industry and the fishing industry and the reason that we all
live along this coastline. Just about two years ago, 1 appeared
before the San Luis Obispo County Board of Supervisors, hoping to head
off an anti-otter resolution, and the ugly welcome that awaited the
otters when they did return home to Pismo Beach. But today, I'm
working closely with the San Luis Obispe County Board of Supervisors,
and the San Luis Obispo County area council of governments and other
local groups, who hope that the otter's return to San Luis Obispo
County shores will protect this county's tourism and fisheries fromw
of fshore oll drilling, as it protected Monterey Bay. As you may know,
acknowledging that if it's to survive, the southern sea otter is going
to require special protection, Governor Brown has just recently asked
Secretary of Interior, Andrus to drop the northern tracts in the Santa
Maria basin, offshore tracts that do go as far north as Morro Bay.
This is Lease Sale 53 that we were discussing a moment ago-
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The commercial divers say to me that the sport divers poach
because there aren't enough wardens up there to watch them. But the
gport divers say to me that the commercial divers could ruin the
resource on the north coast if they were up there legally. Since I am
sure neither group would have any interest In lying to me, I tend to
believe them both! We cannot let short sighted attempts to save
diminishing fisheries, that are subject to tremendous human pressures,
contribute to the further jeopardy of the otter. We cannot let the
sea otter, once sacrificed in man's frantic rush for fur, to again be
sacrificed in the risky rush for oil.

TOD GHIO, REPRESENTATIVE, CALIFORNIA SEAFOOD INSTITUTE

I have been accused of wearing three or four hats in my role. I
have been president of the California Seafood Institute, representing
about 87 per cent of all the seafood houses in the state of
California. 1 also have a restaurant that 1s quite succesgsful as a
seafood restaurant, and my success depends upon how we manage
California's marine resources. And tourism is a tremendous factor
regarding my own success. Your meeting today has been in part an
effort on my part many years ago, to interest somebody in Sea Grant to
look into the problem of sea otters as it affects the rescurces of the
state of California. We, in the industry, approved of the Sea Grant
program. We, of the industry, affected the Fishery Counservation and
Management Act in the areas of management, where the resources of the
state of California were concerned. Mrs. Owings said she lived on the
Monterey Peninsula for 24 years—-my family has been here for 80 years!
I, myself, for 45 years, have owned a plece of the coast of
California, so 1'm really no novice.

As to what should be had in regards to the seafood Industry, we
have advocated and I have continued to advocate in the state legisla-
ture, management of the resources. T say to you, today, if we are to
survive in the area of tourism, 1f we're going to keep California's
third largest industry, the restaurant industry, which hires 500,000
people a year, plus the seafood industry, that we must take a logical
and a sensible view of the management of the resources. 1 say that
the Friends of the Sea Otters have done a tremendous job in waking us
up to the problems of the Endangered Specles Act, but the Endangered
Species Act has now served its purpose. We must go further now, and
see how we can best manage our resources here In the state of
California by having a logical plan which I hope will come out of this
meeting. After all these years that I have looked at this problem and
sent so many letters to legislators and people within the industry
(and I always used to sign my name "Damn those sea otters, Tod Ghio"),
1 got the worst reputation you've ever heard of. Everybody keeps
kidding me about the sea otters, but it's only a philosophy-—it is not
something I have against anything 1in particular. I want, and my
people want, and my family wants, in the industry, that the resources
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of the state of California will be perpetuated for all of us to enjoy,
and we can only do that with sound management. Qur economists and our
biologists say 1it's tough. It is not a tough situation. I do not
believe Dr. Sidney Holt in all that language that he used that it is a
difficult problem. It is an easy management problem, and we can
adjust to this situation by just gitting down and getting this manage-
ment problem solved. We did it with the buffalo. WE DID IT WITH THE
BUFFALO! We've got so many buffalos now that we're 1ssuing permlts to
go out and shoot them, because they've foraged beyond thelr ranges.
And it's done all over now. We've done our work.

SIDNEY HOLT

1 am just trying to respond quickly to Mr. Sullivan's question to
me because it's important to me, at teast, that I be understood, in
this respect. When I talked about a dynamic assessment, not a static
one, this was very relevant to the remarks just made. For example,
when a predator like the otter comes in, there is evidence about how
rapidly the accumulated prey-—the abalone, the sea urchins, etec.—--
decline. However, there is no evidence yet about what the effect of
that decline will be on the sea otter itself. Any management actlon
based on science, has to model the future as well as the present.
There is no evidence whatever about the interactions in the median
term between the abalones, the sea urchins, etc.~—even the other ani-
mals in the area. This is what I mean when I'm talking about a dyna-
oie model. It looks at the interactions in both directions, not just
one direction in the short term.

BILL WOOD

If I may try to repeat a philosopher's question, from an
economist's point of view, (that ought to be a good trick!) how valid
is the analogy between the buffalo and the sea otter, to put 1t very
briefly, in terms of restoration to some historic period?

CAROL FULTON

The sea otter's range still exists in a relatively, healthy state
along most of the california shoreline. There are major problems and
major threats. Although I'm mnot an expert on the buffalo, I don't
think that's really analogous to what used to be the buffalo's range!
1 assume you think we are saying that we want to see a full population
of sea otters everywhere they used to be, but what we are talking
about, right now, is getting translocations under way to at least
reaestablish otters in areas where they'll be less vulnerable to oil
spills. I am not advocating a tramnslocation of sea otters to San
Pedro Harbor or San Francisco Bay, or other inappropriate locations.
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BILL WOOD

In terms of considerating various marine species for harvest, are
there management alternatives comparable to agricultural management
systems that might be considered as well?

MAYNARD SILVA

I agree with you, and in my paper I mention the fact that some of
the losses to the shellfish fisheries could be offset by mariculture.
I think you're right, that trade-off does potentially exist.

JIM SULLIVAN

I think that's a correct statement, but I also think that from an
economic point of view, we should peoint ocut that it might be at a
higher cost. The cost 1s not geoing to go down.

JACK HUNDLEY

One polnt probably bears a little expanding on. The mariculture
lease that California Marine Assoclates has was founded and financed
by Arco, of course, but it's intended for the commercial growing of
abalone--that was 1its objective, and it is still progressing. Item
two, a study of commercial kelp farming is being conducted by Dr.
Neushul of UCSB, and he, tooc, has a grant. All of these studies are
in areas of ofl seeps off Coal 0il Point, In areas of oil industry
where the crew boats go back and forth quite frequently.

TOD GHIO

On that particular subject, Mia Tegner alsc planted 92,000
seeds at San Miguel Island in 1979, and we have until 1882 to see how
this experiment comes out. Her maln concern is whether the sea otters
forage down there, because they do not know the legal size of an aba-
lone. Tt is interesting to me, in all my years of Sea Grant programs,
and the aquaculture business which I have followed very, very closely,
that I wonder 1f you people realize that if we zone the sea otters
that we will be able to plant and grow their own feed of abalone,
within their own areas? There 1is a possibility--this is no dream! We
are growing abalone today, and we can feed that same zone of abalone
to the sea otter.
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JIM SULLIVAN

Well, T just get the feeling that this idea 1is going to grab on--
the aquaculture, mariculture as a solution to what we're facing——it's
a difficult problem. We're talking about fisheries versus marine mam-
mal protection. Even the gentlemen who ralsed the question said that
mariculture of abalone is not economically or commercially viable at
this point. That presumably means one of two things, if not both
things, must happen! A) the cost of doing 1t must come down, or B)
the price of the product must go up. So if we're golng to go the
route of mariculture, there's going to be some higher prices and costs
involved, at least initially, until you get to fair-sized units. So 1
just don't want everybody to say, "Well, mariculture will solve that,”
and still have the difficult problem to face.

IRENE FABRIKANT, (BERKELEY)

T am somewhat distressed that among all the scientists in the
marine sciences, no one has addressed the issue of other population
pressures on the population dynmamics of shellfish and otters. The
pressures, which as one example, might be Iindicated by the increase in
the human population in California over the range of dates clted as
associated with the demise of shellfish industry, are some of the
{ssues which should be included in a discussion of this nature.

LAD HANDELMAN

I want to raise a question in connection with a rumber of state-
ments that have been made, dealing with finfish and kelp beds. I
think it should be raised because 1if it's not raised, it'll be pre-
sumed that the statements made were based on established fact. I can
say from my own personal experience, that I have yet to see that, one,
there have not been flourishing kelp beds in southern California prior
to the advent of the sea otter, in fact, I think it's the opposite.
There have been tremendous cycles of very healthy kelp beds long
before the sea otter arrived. Two, I have not seen that there has
been evidence that the kelp beds flourish specifically as a result of
the sea otter and only because of the sea otter. So my question has
to do with the statements made regarding the kelp bed and finfish—
are they based on established facts or on speculation?

MAYNARD SILVA

Some of the conclusions that 1 drew about kelp are drawn from the
work of Wheeler J. North. In his studies on kelp beds off Point Loma,
he indicated that the presence of urchins and other benthic herbivores
had decreased the kelp beds. Also a study was conducted in Alaska
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where there were two 1slands, one where otters were present and ome
where there weren't otters, and other environmental factors were the
game for both of the islands. Where the otter was present, the kelp
beds were flourishing. Maybe a question might be raised as te whether
or not that Alaskan study is applicable to California kelp beds, but
the conclusions were based on biological evidence.

CAROL FULTON

There are some very quiet experts on this here today. I think no
one 1is saying that if there are no otters around that other factors
don't influence kelp beds. But I think it has been shown, as Dr.
Estes sald earlier today, that otters and their predation on sea
urchinsg definitely can enhance kelp growth.

PAMELA FERRIS-OLSEN, GRADUATE STUDENT IN WILDLIFE RESQURCE SCIENCE,
UNIVERSITY OF CALIFORNIA AT BERKELEY

My concern 1is that there are three specific areas of costs
tnvolved with the sea otter/shellfigh management situation: economic,
and we've discussed part of that here; ecological, which has been
touched on wvery little; and opportunity costs--no one has really
discussed the potential of having people drive to Oregon or Alaska to
look at sea otters. Several people, including Mr. Handelman, have
suggested that 1t would be very easy to go into zonal management.
Without going into any great detall on the problems of trying to main-
tain animals in a certain area, there are certain economlc costs
involved in having these animals maintained within specific zones.
The question is who pays that cost and, 1f we were to determine and
agree today to go into zonal management, is that cost——let's say it's
golng to cost 5 wmillion dollars a year——equlvalent to or more than
the returns on the fisheries themselves?

oD GHIO

I would like to relate to you an economic figure; you can take out
of it what you like. The Fishery Conservation and Management Act,
when It was first conceived, was sald to cost the Americans $137
million the first year. The second year {t was to cost $237 million.
The third year, it was going to cost $337 million. Well, the figures
that were projected for the FCMA, were really totally off base; they
all increased about 23 to 35 per cent, because it was far more dif-
ficult than they anticipated. They didn't take into consideration the
Coast Guard's cost of bullding more ships, etc. The point I'm trying
to make 1s the fact that, from these costs, we have saved the fish due
to the Congervation Act. The fighermen are catching more fish. We
have a problem now of selling them! So I think this, in part, could
answer your duestion. Regardless of how much it costs, if the sea
otter is that important to us, we will find the method to do this.
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RUDY MANGUE

I have here some information on what is at cost with the imme-
diate shellfish resources that are at stake in this conflict. The
total primary value of these resources, just on a commercial basis——
not on a recreational basis, or what those costs would be to the
state for the absence of licenses purchased to go dig clams, or what-

ever-—ig $24,208,000 annually.

SUZANNE HOLT

Unfortunately, that's a gross value, not 2 surplus value.

MAYNARD SILVA

I think I only answered half of Lad's question when he asked
about the kelp and the finfish. There is data on the kelp. I haven't
seen any data on the actual impacts on finfish. 1If anybody has 1it,
1'd be glad to see it.

SIDNEY HOLT

I'm sitting uncomfortably in the middle of the 1imb, and I want
to get myself right out to the end of it right now! I believe that
there 1s not yet any evidence for what 1s still & persistent assump-—
tion that sea otters, in fact, are detrimental to any of the fisherles
that have been mentioned. There 1s no scientifically satisfying evi-
dence as far as I1'm concerned--certainly not what has been presented
here and certainly not what's in the literature. Therefore, the
question that comes to me ts, and it's related to the cost, what would
be the cost of a research program which would lead to the kind of evi-
dence that sclentifically might be acceptable, on which you could base
a rational, management scheme? And I think that ome of the working
groups might well address that question tomorrow. You might very well
find that the cost of such a program would be far greater than all the
other costs put together.
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INTRODUCTION

The controversy surrounding the conservation of the California
sea otter exposes conflict in the legal system and in government policy
regarding living resources in the marine environment. The positioms of
various management agencies reflect different determinations of the
appropriate balance between the exploitation of living ocean resources
and the minimization of disturbances to ocean ecosystems. Some of the
management strategies are at least partially determined by federal
statutes which require that priority be given to certain species and
groups of speciles.

The constitutional hierarchy imposed on the relationships between
the federal and state governuments heightens the conflict, since that
structure limits management strategles which way be espoused by the
states. While the federal—state relationship results from basic
principles regarding the supremacy of the federal government in
constitutionally specified areas, the application of these principles
in specific situations frequently leads to legal inconsistency and

uncertainty. These difficulties are heightened Dby inadequate
biological knowledge of the consequences of most living marine resource
management schemes . Consequently, even if legal conflicts are

minimized and governmental relationships clarified, the environmental
implications of differing management strategles stilil leave
uncertainty.

This paper will review two federal statutes to clarify the
federal statutory standards applicable to the management of the
California sea otter. In addition, the paper will sketch the
constitutional and statutory principles that limit the role of
California in sea otter management. Optlons which may remain open to
the state for balancing the interests will be identified. Finally, the
paper will briefly consider the effect of the protections afforded to
the sea otter upon the development of outer continental shelf oil and
gas resources.

The continuing concern for man's impact on wildlife and
ecosystems has led to the recent enactment of a number of federal
statutes mandating strict conservation oriented principles to be
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applied in certain specified circumstances. Two of these, the Marine
Mammal Protection Act (MMPA) and the Endangered Species Act (ESA)
reflect a Congressional determination that, with regard to specified
populations, species or groups of species, the effect of human
interaction should be minimized until those species establish healthy
populations capable of responding successfully to man-caused or natural
environmental variation. These two statutes severely limit the
management options of California state agencies to balance conservation
and exploitation of interrelated warine species 1In a manner that
minimizes political and economic conflict. The MMPA and ESA establish
a clear priority for protection and conservation of the sea otter
species rather than biceconomic optimization of human interaction with

the entire ecosystem.

THE MARINE MAMMAL PROTECTION ACT

As part of the general concern expressed by elements of American
society for the perceived increase in environmental degradation, some
groups scught special protection for certain marine species. The
plight of the great whales became an international symbol for the
entire ecological crisis, since some species were threatened with
extinction as a result of commercial exploitation (Norris, 1977).
Other species of marine mammals had also become depleted as a result of
unregulated harvests.

As an outgrowth of the condition of mwmany marine wmammal
populations, a number of different bills were introduced before
Congress, offering varying degrees of protection for marine mammals
(U.S. House of Representatives, 1971; U.S. House of Representatives,

1972). A rtange of schemes was offered, from complete hands-off
conservation to management of marine mammals as a potential food
resource. In adopting the MMPA, Congress took a compromise position,

seeking to maintain wmarine mammal populations-at levels which would
protect the health and stability of the mnarine ecosystem while
maintaining population levels which wculd result in their maximum
productivity. Harvest from healthy populations would only be
authorized under very strict standards after extensive public comment
and review. However, the difficulty in defining and implementing
appropriate management standards has created confuslon and uncertainty
in some areas. The highly protectionist nature of the statute has
caused conflict between government and those commercial interests whose
activities are perceived to be in conflict with marine mammal

conservation.
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MMPA Structure

Moratorium and Waiver

The primary purpose of the MMPA ig the maintenance of the health
and stability of marine ecosystems; whenever consisteut with that
primary objective, marine wammal populations should be maintained at
that number of animals which will result in the maximum productivity of
the population without diminishing the ability of the population's
nabitat to continue Its support function. The operational provision
relied upon to accomplish this statutory purpose is a moratorium, a
permanent prohibition against the taking of any marine mammal unless
that taking 1is specifically authorized by the agency responsible for
implementation of the statute. A statutory "taking" is so broadly
defined that virtually any interaction that disturbs the natural
behavioral patterns of a marine mammal is in violation of the statute
or of regulations promulgated pursuant to statutory authority.
Virtually any interaction with marine mammals requires prior
authorization.

The bureaucratic authorization of a taking must satisfy three
required reviews. Initially, the statute establishes a moratorium with
narrow exceptions for scientific research and public display. Upon the
determination of facts indicating healthy population levels, the
management agency may walve the moratorium as to specified species or
populations. Where the moratorium has been waived, general regulations
must be promulgated to ensure that any takings pursuant to the waiver
are not to the disadvantage of the speciles or population. Finally,
prior to any gpecific taking, the party proposing the taking must
acquire a permit from the management agency to ensure compliance with
the general regulations and any other appropriate conditions. Thus,
the strict limitation of wmarine mammal takings is accomplished by
making the moratorium subject to species— or population-specific
waivers. Once a walver occurs, permits for takings may be issued upon
compliance with general Tregulations intended to ensure the continued
health of that particular species or population of marine mammals.

iIn order to grant a waiver of the moratorium, certain agency
determinations must be made with regard to the population of marine
mammals for which waiver is proposed. The managing agency (in the case
of the sea otter, the U.S. Fish and Wildlife Service [FWS]) must
determine that any takings allowed wili be in accord with sound
principles of resource protection and conservation consistent with the
policies and purposes of the MMPA. By statutory definition, those
"policies and purposes” include the maintenance of marine mammals at
"optimum sustainable population” (OSP), a population level conslstent
with maximum productivity without environmental degradatiom. A species
or population of marine mammals below OSP will be certified as
"depleted” by the managing agency- Once a species or population of
marine mammals has become depleted, the moratorium may not be waived in
order to allow population management through takings. The Califormia
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sea otter was designated as threatened under the ESA (U.S. Fish and
Wildlife Service, 1977); as a result, it is generally assumed to be

depleted.

Even if the sea otter population were not depleted, the agency
would be required, as a condition precedent to waiver, to make factual
findings that any takings from the population or species would not be
to the disadvantage of the species and would allow continued
maintenance of OSP consistent with the health and stability of the
marine ecosystem. Opportunity for a full public hearing on these
factual findings must be offered prior to waiver.

Regulations

After the grant of a waiver, the statute requires general
management regulations to be promulgated to insure that any takings
will not be to the disadvantage of the marine mammal species or
population stocks and will be consistent with optimimum sustainable
population. In prescribing regulations, the agency is required to give
full consideration to a number of factors, including: (1) existing and
future levels of the warine mammal species and populations stocks; (2)
existing international treaty and agreement obligations; (3) the marine
ecosysten and related environmental considerations; (4) the
conservation, development, and wutilization of fishery resources; and
(5) the economic and technological feasibility of implementation of the
regulations. The ceonsistency of the regulations with the policies and
purposes of the MMPA and the above listed factors must also be the
subject of a full public hearing on the record; however, the hearings
on walver of the moratorium and on the regulations may be combined.

Finally, any applicant for a permit for takings pursuant to the
regulations must show that the proposed takings will be consistent with
the statutory policies and the applicable general regulations. 1If the
applicant carries the burden of proof, a permit will be issued
specifying the number and kind of animals to be taken, the manner and
location of the taking, the period during which the permit will be
valid, and any other terms and conditions deemed appropriate. Where a
permit is to be issued as a result of the overpopulation of a habitat,
transplantation of individual marine mammals to another location within
the historical habitat range of the species will be given first
consideration before any takings of that population will be allowed.

State Management

Although the MMPA generally prohibits any state from adopting
laws or regulations with regard to takings within that state's
jurisdiction, the statute does establish a procedure by which a state
may have 1ts laws or regulations reviewed and approved by the agency as
consistent with the MMPA 1In order that that state may undertake
regulation of marine mammals. In order to be approved, the laws or
regulations proposed by the state must be consistent with (a) the
general regulations issued by the federal agency with regard to takings
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of the population or speciles, and (b) the purposes and policies of the
MMPA with regard to marine mamnal management. Since waiver of the
moratorium is a prerequisite to general regulations, state management
programs may only be undertaken where the species or population sought
to be managed is not depleted within the meaning of the MMPA. (If the
state laws and regulations do not relate to the taking of marine
mammals, such laws and regulations are not clearly prohibited.)} Since
the California sea otter has been declared threatened under the ESA,
bringing it within the definition of “"depleted” under the MMPA, it
would appear doubtful that any state program seeking to manage marine
mamnal populations through takings would be lawful. A walver would be
illegal if the sea otter population is held depleted.

THE ENDANGERED SPECIES ACT

On January 14, 1977, FWS published notice in the Federal Register
adding the southern sea otter (the California sea otter) to the list of
threatened and endangered species protected by the ESA (U.S. Fish and
Wildlife Service, 1977). O0f the 291 comments FWS received regarding
the listing only two were in opposition (one of which was from the
state of California). The determination to list the otter was based
upon several findings. First, the range currently occupled by the
otter was significantly less than 1ts full historical range and was
sufficiently limited to make the speciles vulnerable to envirounmental
disruptions. Second, existing regulatory mechanisms not adequate to
protect the sea otter's habitat would be improved by the extension of
protection under the ESA. Third, the particular sensitivity of the ses
otter to oil spills posed a significant threat to the population since
it was located in an area increasingly involved in oil exploration,
development, storage and shipment. In order to isolate the effects of
this declaration, the first task is to consider the Endangered Species
Act and the particular prohibitionms and duties it imposes upon those
seeking to manage the sea otter.

ESA Structure

Enacted 1in 1973, the ESA was the result of an evolutionary
process involving two predecessor statutes passed in 1966 and 1969.
Expanding the obligation of federal agencies to avoid jeopardizing the
existence of endangered specles, the Act combined prohibition of
"takings” with the imposition of affirmative conservation obligations

on federal agenciles. In the context of the California sea otter
controversy, four particular characteristics of the ESA should be
understood: (1) the listing process, (2) the taking and importation

prohibitions, (3) the obligations imposed wupon action by federal
agenciles, and (4) the provisions for state/federal cooperation in
endangered specles management.
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Listing of Species

Under the ESA, the Secretary of Interior is required to maintain
a published list of threatened and endangered species. An endangered
species is one in danger of extinction throughout all or a significant
portion of its range, while a threatened species is one which is likely
to become endangered. In determining whether or not to list a species,
the following factors must be considered: (1) present or threatened
destruction or modification of the range or habitat of the species; (2)
overutilization for commercial or other purposes; (3} disease or
predation affecting the species; (4) adequacy of existing regulatory
mechanisms; or (5) other natural or man-made factors which could affect
the continued existence of the endangered species. At the same time
the Secretary lists the species, there must be a specification of any
habitat considered to be critical for the species. The determinations
to 1list the species and specify the critical habitat must be made on
the best scientific and commercial data available after review of the
status of the species and consultation with interested parties and
states that may be affected. Public notice and opportunity for comment
are required whenever any of the above determinations are to be made
for a species resident within a state.

The status of each specles on the ESA list will be reviewed for
change or for removal at least once every five years. Where a
threatened species 1s involved, special regulations may be promulgated
to prevent such a species from becoming endangered. The statute also
authorizes recovery plans to be developed for the conservation and
survival of any endangered or threatened species listed.

Prohibitions on “Takings"

Upon listing, and in addition to any special regulations imposed,
there are a number of general prohibitions which become applicable.-
First, it is unlawful for any person subject to the jurisdiction of the
United States to take an endangered species within the United States,
its territorial sea, or on the high seas. The term "take" in the
statute is defined in a manner which may be even broader than that
found 1in the MMPA; it includes harrassment, harm, pursult, hunting,
shooting, wounding, killing, trapping, capturing, or collecting anmy
endangered species, or attempting to engage in any of those acts.
Regulations promulgated by FWS define "harm” as any act or omission
which actually injures or kills 1individuals of the species. The
definition includes any act causing significant disruption to essential
behavioral patterns as well as any significant environmental
modification or degradation having the effect of injuring, killing or
significantly altering essential behavioral patterns. These
regulations include both direct and indirect effects of human
activities upon endangered species.

A particularly graphic example of the statutory meaning of the
term "take" is found in Palila v. Hawaii Dept. of Land and Natural
Resources, a case involving management of game animals whose feeding
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habits systematically destroyed the critical habitat of the palila, an
endangered species of bird. The state of Hawali was found by a federal
district court to have violated the ESA through habitat destruction by
the managed game species. The Ninth Circuit Court of Appeals affirmed
the district court, relying on the broad definition of “taking”
included in the regulations. The Ninth Circuit asserted that the ESA
requires affirmative preservation of an endangered species, an
obligation which had been vioclated by Hawail since maintaining the game
animals in the palila's critical habitat further jeopardized the
specles. State agencles managing species which are ecologically
interrelated with a listed species must now grant a high oxder of
priority to the affirmative obligation to protect that listed species.
Obviously, caution should be exercised by state wildlife agencies.

In addition to takings, a number of other activities are
prohibited including possession, sale, transportation, importation, or
exportation of any endangered species. The statute makes the violation
of any regulation pertaining to threatened or endangered species
subject to fines of up to $10,000 for knowing or commercial violations
and §500 for any other violation of the statute. In certain cases,
criminal vielations will result in $20,000 fines or imprisonment of not
more than one year or both and possidle preclusion from commercial
activities involving federal licenses or the use of federal lands.

Agency ESA Obligations

The ESA imposes special obligations upon federal agencies by
requiring that actions undertaken by those agencies be modified to
protect endangered oOr threatened species. Particular obligations are
imposed upon the Secretary of Interfor to facilitate species recovery
through all departmental programs. The Secretary is required to review
all programs administered in his agency and to utilize such programs in
furtherance of the purposes of the ESA.

All federal agencies are required to utilize thelr authorities to
promote the ESA by carrying out conservatlon programs for listed
species. Each federal agency 1s required to ensure that any action
authorized, funded, or carried out by the ageacy 1s not likely to
jeopardize the continued existence of any endangered or threatened
specles or to result in the destruction or adverse modification of
oritical habitat of the species unless the agency has received a

statutory exemption.

This general obligation of federal agencles has proved to be the
most far-reaching provision in the statute. All planning of federal
agency action must seek to avoid jeopardy to threatened or endangered
specles. The Supreme Court pointed out that this language indicates
the very high priority intended by Congress to be given to endangered
and threatened species in its opinion in Tennessee Valley Authority v.
Hill, the famous "snail darter” case, which blocked the operation of a
virtually completed dam project because of the necessary destruction of
nabitat of an endangered species of small fish by the completion of the
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pro ject. Dramatic conflicts such as the snail darter situation have
been quite rare in the administration of the statute; in general,
modification of the proposed agency actlon during the planning process
has been adequate to avoid irreconcilable conflicts between the welfare
of an endangered species and the completion of an important federal
action (Harringtom, 1981). However, there can be no doubt that the
protection of an endangered species is mandated to be a first-level

priority for federal agenciles.

Should it appear that a proposed agency action may jeopardize a
listed species, the statute requires the agency proposing the actlon to
consult with the appropriate federal wildlife agency im order to
determine the Secretary's opinion as to the effect of the action on the
species and its critical habitat. Where the wildlife agency determines
that jeopardy to the species is unavoidable, a review procedure may
allow application to the Endangered Species Committee, a group of
cabinet-level officials, for an exemption from the ESA. If the
Committee finds after thorough scrutiny that (1) there are no
reasonable and prudent alternatives to the proposed action, (2) the
action is in the public interest, its benefits outwelghing the benefits
of alternatives which preserve the species, and (3) the action is of
regional or national significance, the Committee may grant an exemption
while establishing reasonable mitigation and enhancement measures
appropriate to minimize the adverse effects of the agency action.
Should such an exemption be granted, the statute is not violated by any
taking which results from the agency action. This exemption process
has rarely been used; in the vast majority of instances, early
modification 1s adequate to allow the proposed action to go forward
while protecting any listed speciles.

State-Federal Cooperation

Although the federal government 1s instructed to carry out
programs authorized by the ESA in cooperation with affected states "to
the maximum extent practicable,” the statute also contains a preemption
provision limiting the applicability of state laws. With regard to
interstate commerce in, or exportation or importation of, threatened or
endangered specles, no state law may permit what is prohibited or
prevent what 1s allowed by the ESA. Any state law relating to the
taking of an endangered species may be more restrictive with regard to
the grant of exemptions or permits but may not be less restrictive than
the prohibitions on taking contained in the ESA.

In a section comparable to provisions in the MMPA, the ESA allows
state management of threatened and endangered species upon approval of
the state's authorization statutes and proposed management scheme.
However, since the California sea otter is a species contained in
Appendix I to the Convention on International Trade in Endangered
Species of Wild Fauna and Flora, a multilateral treaty, the ESA
requires application of its own specific prohibitions, preventing the
state from establishing differing regulations with regard to takings.
A state may apply for an exemption from the prohibitions in order to
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conduct sclentific research; however, that application must comply with
the extensive permit requirements imposed by FWS regulations to
minimize effect on the species and insure the scientific validity of
the research. These requirements wmake it unlikely that takings by
California to limit the expansion of the current range of the sea otter
could be accomplished by the use of a sclentific permit (Armstrong,
1979). In the absence of such a permit, even a state having an
approved cooperative agreement could not conduct & management program
which involved takings of species listed 1in Appendix I of the
Conventlon.

Deference to MMPA

T+ should be noted that the ESA specifically defers to the MMPA
where the latter statute contains a more restrictive conflicting
provision with regard to species covered by both acts. Since the sea
otter 1is both a marine mammal and a threatened species, that provision
ensures that the most restrictive provision contained in either the ESA
or the MMPA will be applied in any given situation. The implications
of this statutory structure will be discussed in the following

section.

ESA, MMPA, AND STATE OTTER MANAGEMENT

Population Management Goals

The ESA and MMPA have a common concern with the conservation of
individual species and populations as functioning elements in their
ecosystems. Both statutes follow primary standards for species status
evaluation based on a population-size spectrum correlated to health,
resilience, and adaptability. That spectrum ranges from large
populations between biological equilibrium and maximum growth and
productivity at one end to small non-functioming populations in
immediate danger of extinction at the other end. Both statutes adjust
the level of protection afforded to the species or population to
mpaximize that population’s inherent ability to survive, function and

grow in its ecosystem.

In addition to the general statutory prohibition against the
taking of any marine mampal, the MMPA management benchmark 1is its
concept of OSP, a population level usually close to the maximum which
will result in the greatest productivity of the species consistent with
the continued ability of the habitat to support that population in a
healthy state. The OSP concept combines both a wmeasure of the
population size and an estimate of the effect of that population on the
habitat, with the continued welfare of the ecosystem as the primary

criterion.
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Once a  population falls below OSP, that population is
characterized as “depleted” under the MMPA. A population is also
determined to be depleted when (1) that population has declined to a
significant degree over a number of years, or (2) the population has
already otherwise declined and, 1f such decline continued or became
likely to resume, the population would fall under the protection of the
ESA. The term "depleted” characterizes those marine mammal populations
that are below wmaximum productivity, requiring additional protection
but not yet within the ESA.

Any species or population of plant or animal likely to become
subject to a danger of extinction throughout all or a significant
portion of its range within the foreseeable future falls within the ESA
definition of "threatened.” As indicated earlier, a threatened species
may be afforded the protec:tions against takings specified by the ESA or
it may be protected by other specially tailored regulations.

Finally, at the end of the spectrum are those species which are
“endangered” under the ESA, facing extinction throughout all or a
significant portion of their range. These species receive the broadest
possible protection under the ESA in order to create every opportunity

for population recovery.

In addition to their expressed concern for population size as an
indicator of appropriate management strategy, both the MMPA and the ESA
stress the relationship between species and their ecosystems. The MMPA
states no major species of marine mammal should be diminished to the
extent that it ceases to be a significant functioning element in its
ecogystem; the OSP standard is a wmeans toward that end. The con-
servation of ecosystems relied upon by endangered and threatened
species 1s a stated statutory purpose of the ESA. The role of the sea
otter in the nearshore ecosystem is impertant under both statutes.
Scientifiec research indicates that the sea otter may play an lmportant
role in the preservation of the kelp community, a unique and important
aspect of the California coastal ecosystem. In fact, the existence of
an abalone fishery may be a result of the near extinction of the
earlier sea otter population (Estes and Palmisano, 1974). There is a
clear conflict between the requirements of these federal statutes and
any state management system that would protect fisheries by maintairning
precariously low levels of otter populaticn.

Historically, the extinction of populations or species was a
result of natural selection. However it i1s undeniable that the vast
ma jority of rtecent extinctions were caused by human intervention into
natural ecosystems {Myers, 1979). The protections afforded by the MMPA
and ESA are intended to minimize human Interference, imposing
increasing Jlimitacions on human activity as animal populations become
less able to maintain thelr integrity in the face of human activity.
In the case of the sea otter, the protections of both statutes apply in
the strictest possible terms. The effect upon the options available to
the state of California is extremely limiting.
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While there has been no formal designation of the sea otter as
depleted under the MMPA, the population was described as such when 1t
was listed by FWS as threatened under the ESA. 1t is conceivable that
there could be legal challenges to any formal characterization of the
sea otter status as depleted for MMPA purposes. However, it is
unlikely that the finding would be overturned; showing that the sea
otter was not depleted would be virtually lmpossible in the face of its
1isting as threatened. 3Since 0oil development and transportation were a
eritical factor in the decision to 1ist the sea otter as threatened (42
F.R. 2965) the proposed expansion of offshore oil drilling in central
California waters would only strengthen the factual foundation
supporting the listing, all other factors remaining the same. Thus,
those facts which led to the listing of the sea otter as threatened
necessitate the characterization of the population as depleted,
precluding the MMPA moratorium wailver necessary for California to
assume management of the sea otter.

Interplay of State and Federal Law

In order to fully understand the relevance of federal law to
state management, 1t must be remembered that the Coustitution makes
federal law the supreme law of the land, binding upon the states
notwithstanding any state law to the contrary. The constitutional doc—
trine of preemption prohibits state interference with those powers
reserved in the Comstitution to the federal government. The history of
the application of these doctrines to state wildlife regulation in
general and commercial fisheries in particular indicates that very
litrle leeway is 1left to the states when faced with contrary federal
statutes and regulations (Cogginms, 1980). As a cousequence, the
combined effect of the ESA and MMPA on California wmanagement poses &
virtually insuperable obstacle unless the federal scheme changes to

allow California to act.

1f California 1s to limit the natural expansion of the range
occupied by sea otters, tt is difficult to conceive of any management
scheme by the state which would not constitute some form of taking
requiring a walver of the MMPA and promulgation of federal
regulations. Even if Galifornia adopted a program adequate under the
MMPA for the management of a sea otter population at or above OSF, no
measure of excellence in that program could overcome the MIPA
prohibition of waivers of any moratorium for a species that is
depleted. While the state may apply for and receive permits to
undertake scientific research which involves takings of marine wmaummals,
it is unlikely that any significant wmanagement program involving
limitation of the sea otter's range through takings could be carried
out under the guise of scientific research (Armstrong, 1978, The
requirements under both the MMPA and ESA for continued review of permit
activity would probably result in the revocation of state permits used
in such a fashion. In addition, the ESA allows any interested citizen
to bring suit in federal court to halt the actions of any party
violating the ESA. Any attempt of the state of California to limit the
sea otter range expansion under an ESA scientific permit would subject
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the state to revocation of its permit while exposing both FWS and the
state to private civil suit in federal court.

The limitations imposed upon state management by the MMPA and ESA
are consistent with the philosophy adopted by both statutes. Under
either scheme, the protected species comes first; the conflicting
activities of commercial interests are limited in order to protect the
species. Committee for Humane Legislation, Inc. v. Richardsonm,
generated by the tuna/purpoise controversy in southern California,
leaves little doubt that the MMPA requires that ordering of
pricrities. In fact, in floor debate of the MMPA prior to its passage,
the 1ssue of the California sea otter was raised; the sponsors of the
statute clearly indicated that the abalone fishery was of secondary
importance relative to the recovery of the sea otter (U.5. House of
Representatives, 1972). Both the snail darter case and North Slope
Borough et al. v. Andrus et al., involving offshore oil activities in
the Beaufort Sea area north of Alaska, indicate that such priorities
are also required by the ESA.

SEA OTTERS AND OFFSHORE OIL DEVELOPMENT

During 1its conslderation of Outer Continental Shelf Oil and Gas
Lease Sale No. 53, the Department of the Interior comsidered deletion
of a number of tracts initially considered for inclusion in the sale
(U.S. Dept. of Interior, Bureau of Land Management, 1980). However,
those tracts opposite the current sea otter habitat were not
congidered. While California's efforts to manage and maintain its
abalone fisheries may be restricted by federal statutory protection of
the sea otter, those statutes may Impose even more limiting
requirements upon the activities of the federal government itself. The
potential effects of the sea otter population on offshore oil
development are significant.

In North Slope Borough et al. v. Andrus et al., a federal
district court enjoined offshore leasing activities in the Beaufort Sea
north of Alaska. The injunction halted lease sale activities because
of potential effects wupon an endangered marine mammal. That mammal,
the bowhead whale, swims along the Alaskan coast during its annual
migration. The district court found that the leasing agency could not
ensure that activities pursuant to the Jleases were not likely to
jeopardize the continued existence of the bowhead whale since the
agency had not obtained a biological opinion that adequately considered
the effects of lease activities. The court prohibited any further
iease sale activities until an adequate opinicn could be obtained.
Although the district court was reversed on appeal, that reversal was
based upon a finding that the initial opinion obtained by the agency
was adequate for that stage in the lease sale. Subsequent stages in
the lease sazle muet include all measures necessary for the conservation
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of endangered specles.

The Outer Continental Shelf Lands Act (OCSLA) gives authority to
the Secretary of Interior to identify areas of the shelf for
exploration and developament of petroleum and mineral resources. The
outer continental shelf 1s an area of the seabed beginning three
nautical miles from the coastline of California. State jurisdiction
ends where the shelf begins, so California has relatively little direct
control over federal activities. The Secretary, through the Bureau of
lLand Management, offers oil development rights under leases granted to
high bidders. Once the leases are sold, the federal government revises
and approves exploration permits and development plans prior to
exploratory and production drilling, respectively.

There 1s little doubt that the permit and plan approval process
constitutes "agency action” for purposes of the ESA. However, there is
some question as to the manner in which the stages of the process
relate to the agency's statutory obligations under the ES5A. At some
point, an offshore drilling operation wmay create a likelihood of
jeopardy to the otter population. If takings result, ESA prohibitions
will have been violated by the lessee; the agency may be liable as
well. Civen the uncertainties of offshore drilling and its risk of
catastrophic large spills and chronic smaller ones, an incident
creating jeopardy for the otter may force the cessation of very
expensive drilling operations. Clearly, the ESA imposes significant
obligations upon the federal development of California's offshore
petroleun reserves. The least the federal government can do is to
avold development which creates environmental risks in order to exploit
areas of limited resource potential.

The recognition by the Department of Interior of the potential
impact of the sea otter om Lease Sale No. 53 is reflected in several
discussions in the Final Environmental Impact Statement (FEIS) for the
sale (U.S. Dept. of Interior, Bureau of Land Management, 1980). The
FEIS reiterates the Department's duty of compliance with the ESA during
the development process. The Department's failure in this regard could
expose it to a citizens' suit to enjoin development activities,
creating a difficult position since the Secretary of Interior is under
a special obligation to preserve endangered species, including the sea
otter. The threat posed by continued oil development was a primary
reason for the initial 1listing of the sea otter by the Fish and
Wildlife Service, an agency of the Department of Interior.

While California may be effectively prohibited from any form of
otter management that involves taking of otters, federal agencies are
under an even greater burden to insure that none of their activities
are 1likely to jeopardize the continued existence of any threatened or
endangered specles. The nature of the limitation Iimposed upon
activities as important to the national welfare as offshore oil
development leaves no question as to the priority afforded the
conservatlon of threatened and endangered species under federal law.
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CONCLUSION

The conflicts between federal and state agencies regarding a
management approach for the California sea otter population are a
product of drastically different priority structures. While the state
seeks to Jjointly manage marine mammals and fisheries, federal law
affords very clear priorities to two classes of wildlife populations,
marine mammals and threatened or endangered species. Since the sea
otter falls within these protected categories, the constitutional
requirement of the supremacy of federal law severely restricts the
strategies available to <California. These priorities similarly
restrict all federal activity which may pose jeopardy to threatened or
endangered species. The realization of California’s interests in otter
management will require some adaptation of federal priorities before
the state may balance the maintenance of fisheries against the
conservation of either wmarine mamrmals or threatened or endangered
species .
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SEA OTTERS AND SHELLFISH FISHERIES IN CALIFORNIA:
THE MANAGEMENT FRAMEWORK

Biliana Cicin-Sain
Department of Political Science
and Marine Policy Program,
Marine Science Institute
University of California at Santa Barbara

INTRODUCTION

Other papers in this volume have analyzed conflicts in underlying
values and divergent economic and social perspectives on the sea ot-
ter/shellfish fisheries issue. As we have seen, significant differences
exist in the philosophical perspectives of different groups and in the
interests which each of them pursues, Existing management arrangements
for the marine environment, however, afford little opportunity for poten-
tial reconciliation of such divergent interests.

Throughout history, government has traditionally played the role of
arbiter among contending groups and interests,and has, in fact, been the
"judge" of "who gets what, when and how." Among primitive tradi-
tional societies, for example, formal government institutions first
arose as societal interests became more complex and disputes developed.
An arbiter or judge (government) became necessary to arbitrate and de-
¢ide among competing claims. In the marine area, however, such an

This work is the result of research sponsored in part by NOAA,
National Sea Gramt College Program, Department of Commerce, under Grant
#NABOAA-D-00120, Project #R/MA-9 through the California Sea Grant
College Program. The U.S. government is authorized to produce and dis-
tribute reprints for governmental purposes notwithstanding any copyright
notation that may appear within.

I would like teo acknowledge the assistance of a number of highly
knowledgeable individuals, both in and out of government, who were kind
enough to share their insights on sea otter management with me during a
series of personal interviews conducted between September and December
1680. Thanks are also due to my Sea Grant Trainee, Phyllis Grifman, for
her research assistance. The interpretations offered in this paper, how-
ever, are solely my own.

lThis is the traditional definition of politics.
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"arbiter" or overall manager that would be able to govern the use of ma-
rine rtesources and to arbitrate the resolution of disputes such as the
sea otter/shellfish fisheries controversy——does not exist.

While the living marine resources that are the subject of this pa-
per (e.g., sea otters, shellfish, kelp, finfish) are highly interactive
parts of an overall ecosystem {and as such should be considered in a
systemic perspective), the regulations that govern their use and pro-
tection emanate from a variety of different agencies at different levels
of government and are based on different sources of law. The management
framework that governs the marine resources at stake is thus highly
complex.

This complexity is partially rooted in our federalism traditions,
whereby we have always preferred to delegate responsibilities to differ-—
ent levels of government than to concentrate authority in any one cen-—
ter. In the marine area, federalism factors are especially prominent as
the states retain control over many marine activities, in the territorial
sea (between 0 to 3 miles offshore, in most cases),” while -the federal
government has primary control over resources beyond the territorial
sea, Complexity is also partially due to the fact that a large number
of far-reaching pieces of federal legislation separately regulating dis-
tinct aspects of the marine enviroument were passed by the United States
Congress in the past decade. Prominent examples include the Coastal
Zone Management Act of 1972 (CZMA), the Marine Mammal Protection Act of
1972 (MMPA), the Endangered Species Act of 1973 (ESA), the Fishery
Conservation and Management Act of 1976 (FCMA), and the Outer
Continental Shelf ZLands Act Amendments of 1978 (OCSLA) (U. S. Dept. of
Commerce, 1979), Each of these Acts is the product of a very different
combination of political forces-—some emphasizing conservation factors
(such as ‘the MMPA and the ESA), some emphasizing use and development fac-
tors (such as the FCMA). ©Each of these Acts, too, is administered by
different agencies or buregus--zach rvesponsive to a different legisla-
tive mandate or mission and, ultimately, to a different management phi-
losophy. Some of these Acts, moreover, pioneered novel concepts of
management which have been difficult to interpret and to put into ef-
fect; prominent examples are the councepts of "optimum yield" in the
Fishery Conservation and Management Act and "optimum sustainable popula-
tion'" in the Marine Mammal Protection Act. In view of these factors,
the full implementation of this congressional body of marine law in the
1980s may at times prove problematic. As different agencies pursue
their legitimately mandated gosls and sgctions, these may come into con-
flict with the legitimately mandated goals and actions of other agen-
cies. Administrative and scientific interpretations of novel management
concepts may not always coincide,

2 . . .
Texas and Florida are exceptions to this general rtule.
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The purpose of this paper is twofold, The first (and most exten-
sive) part of the paper describes, in some detail, the existing manage-
ment framework related to wmarine mammals, with particular emphasis on
the history of management of the sea otter in California. The manage-—
ment framework which governs the use of related marine resources, i.e.,
shellfish fisheries and hydrocarbon exploitation, is discussed also, al-
though only in very cursory terms. Second, alternative management op-
tions are described. Hypothetical management options available in
marine mammal/fisheries interactions are reviewed first. Next, the man-
agement options which have been most frequently discussed in the sea ot-
ter/shellfish fisheries case are presented. Finally, a general
framework for evaluating management alternatives is posited.

It should be pointed out at the outset that this paper is not aimed
at evaluating alternative management options. 1Instead, its purpose is
to synthesize past and curreant discussions and preferences on management
as well as to offer a general framework for evaluation. The task of mak-
ing specific judgements about specific management alternatives remains
for the policy makers and for other parts of this forum,

PART I: THE MANAGEMENT FRAMEWORK

Managing Marine Mammals: The Sea Otter

Prior to 1972, the states had primary authority over the regulation
of marine mammals. This section summarizes sea otter management under
state authority until 1972,

Sea Otter Manmagement Prior to 1972

{See Table 1 for summary of management chronology).

As has been discussed in other papers in this volume, sea otters
were generally considered to be extinct in California in 1900; however,
a remnant group was known to exist (primarily to local residents) near
Point Sur at least as ear}y as 1913, California state law began protect-
ing sea otters in 1913,” and in 1938, through the opening of Highway
1, the existence of the remnant population consisting of 100 to 150 an-
imals became public knowledge. In 1941, the state established the
California Sea Otter Game Refuge prohibiting the possession of firearms
in state lands west of Highway 1 within boundaries which were enlarged
in 1957 to the Carmel River im the north to Santa Rosa Creek, San Luis
Obispo County, in the south. From the time of rediscovery to 1972, the

3Through the Fully Protected Mammal Statute enacted in 1913 which
prohibits the taking or possession of fully protected mammals.
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Table 1

SEA OTTER MANAGEMENT: 1911-1972

1911

1913

1941

1944

1957

1965

1967

1968

19648

1972

International Fur Seal Treaty (United States, Russia,
Great Britain, Japan). Prohibited taking fur seals
and sea otters on high seas. Terminated 1941.

California state law prohibiting possession of sea ot-
ters or skins in California. (Only a few people were
aware of the presence of small numbers of sea otters
in Califorania [e.g., Pt. Sur lighthouse keeper, DFG
wardens]., Not until Highway 1 opened in 1937-38, did
the public become aware of the sea otter population
at Bixby Creek on the Big Sur coast.)

California Sea Otter Game Refuge instituted, from
Malpaso Creek to Swiss Canyon Arroyo (two miles south
of Point Sur)} and from Castro Canyon to Dolan Creek.
Firearm possession prohibited in this area.

Fur 8Seal Act of 1944, Prohibits take of otters on
high seas.

California Sea Otter Game Refuge extended to include
all land west of Highway 1 to the ocean from the
Carmel River on the north to Santa Rosa Creek in
Cambria on the south. No firearm possession.

California Senate Fact Finding Committee, "Effect of
sea otters on abalone population 1is relatively
insignificant."

California Senate Concurrent Resclution 74,
"Determine feasibility of maintaining both sea otter
and abalone populations."

DFG, Report on the Sea Otter, Abalone and Kelp
Resources in San Luis Obispo and Monterey Counties

and Proposals for Reducing the Conflict Between the
Commercial Abalone Fishery and the Sea Otter.

DFG Sea Otter Research Project started. Capturing,
tagging, and translocation studies.

Marine Mammal Protection Act passed. Above-mentioned
studies ceased as jurisdiction transferred to the
United States Department of Interior-—United States
Fish and Wildlife Service.
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otter remained under state control until this responsibility was pre-
empted by the federal government through the Marine Mammal Protection
Act of 1872. During this time, the otter population grew to
approximately 1,700 and its range expaanded from Seaside in the north to
Cayucos in the south. (See Figure 1.}

Soon after the sea otter began to expand its range, conflicts with
the shellfish fisheries developed. Odemar and Wilson report that as
early as 1939, researchers were predicting the detrimental effects that
the re-esstablishment of the sea otter population would have on human
exploitation of shellfish resources, and that in the 1950s, fishermen
began to complain that the sea olter was decimating abalone beds
(Odemar and Wilson, 1974, p. 2). There exist few written records of the
positions (and of the intensity of such positions) which different
groups held in the 1950s. In the 1960s, on the other hand, a highly
emotional public debate ensued between abalone fishermen who claimed
that their shellfish resources were being depleted by the sea otter, and
conservation groups who maintained that man, through such actions as
overharvesting and polluting, was responsible for the demise of
shellfish stocks--not the sea otter. During the first half of the
1960s, the California Department of Fish and Game (DFG), in fact,
publicly adhered to the view of the conservation groups (although some
of the department's staff biologists may have disagreed with this
position). In 1963 testimony to the California Senate Fact Finding
Committee on Natural Resources, the Deputy Director of the California
Department of Fish and Game concluded that ", ..sea otters have been
present off the coast of San Luis Obispo County for the past five years.
Based on the best scientific information and records which we have, the
sea otter, even thougk feeding on abalone, has not seriously depleted
the abalone resource."

Similarly, a 1965 California Senate Fact Finding Committee set up
to examine the controversy concluded that, "Informatien supplied to the
Committee on the sea otter's dietary habits...indicates that the effect
of the sea otter on the abalone population is relatively insignificant."
Therefore, in view of the "precarious position of the State's present
sea otter population, the present program of complete protection should
be continued indefinitely" (California State Senate, 1965, p. 1.

In the late 1960s, as new studies on the food habits of the sea ot-
ter were being conducted (Ebert, 1968), and as the sea otters neared the
stretch of coast between Cambria and Point Estero (a highly productive
shellfish area accounting for over 40X of the state's harvest of red

hThis testimony went on to point out that the shellfish depletion
could be due to human factors such as the increased competition among
commercial fishermen (figures cited showed that the number of licensed
abalone fishermen grew from 11 individuals in 1938 to 303 in 1963)
(Calif. Dept. of Fish and Game, 1963, pp. 1-6).
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abalones), the public controversy inteasified. In response, during the
1967 legislative session, the California State Senate passed Concurrent
Resolution 74 requesting the Department of Fish and Game to determine
the '"'feasibility and possible means of confining sea otters within the
protection of the existing refuge or other means that would maintain the
abalone and sea otter populations and would lessen the possibilities of
resource conflict" (Bissell and Hubbard, 1968). DFG presented its
report to the legislature in January 1968 making the following findings
and recommendations: (1) presence of sea otters in significant numbers
is not compatible with a commercial abalone fishery; {2} resolution of
the sea otter/shellfish fisheries conflict should provide for
maintenance of both resources (sea otters and abalone); (3) the state
should initiate a number of short range and longer range studies to
gather information necessary for confident, safe management of the sea
otter and to provide a measure of relief to the commercial abalone
industry; and (4) funding for these studies should partially come from
federal sources (in particular, the federal Bartlett Bill, which called
for the state to provide 50% of the necessary funds). The report ended
by recommending that the state portion of these costs be borne by the
commercial! abalone fishery through increases in license fees and other
levies.

From 1968 to the present, the state has consistently maintained a
position which attempts to strike some balance between protection of the
sea otter and preservation of human utilizatign of the shellfish fisher-
ies through some form of 'zonal management. Following the 1968 re-
port, the state initiated the Sea Otter Research Project. For the next
five years, DFG counducted a series of studies on sea otter biology--
e.g., capturing, tagging, and translocating studies, mortality studies,
habitat surveys, and food habits studies. As part of this research ef-
fort, 2 limited translocation experiment was carried out, removing ot-
ters from the Cambria-Point Estero area to provide some relief to the
abalone fishery. This effort failed due to the return of some of the
translocated otters and the continued natural influx of additional ot-
ters into the area. As the sea otter population continued to extend its
range south, the commercial abalone fishery north of Morro Bay complete-
ly collapsed (Wild and Ames, 1974). While the intent of the Sea Otter
Research Project had been to establish a base of knowledge necessary to
formulate a management program, this effort was preempted in 1972 by the
passage of the federal Marine Mammal Protection Act. Trapping and tag-
ging operations in progress were terminated on December 21, 1972--the ef-
fective date of the MMPA.

This concept is discussed below in the section on management
options.
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Sea Qtter Management After 1972

The Marine Mammal Protection Act was passed by Congress in 1972
largely as a response to the imability of international bodies (such as
the International Whaling Commission) to reduce the alarming worldwide

depletion of mwarine mammals due to overharvesting, The Act was
supported by a broad coalition of conservation and environmental groups,
humane groups, scientists, and state and federal agencies. It was

opposed by fishermen concerned with the interference of some marine
mammals with fishing operations (as in the tuna/porpoise case). This
opposition, however, did not play a central role in the hearings prior
to the passage of the Act. Review of the legislative hearings suggests
that a broad coalition of conservation interests had achieved the
momentum pecessary to enact a protective Act; there are very few
mentions in the hearings of potential c¢onflicts between marine mammals
and fisheries which might arise under a protective regime for marine
manmals (U. S. House of Representatives, 1971; U. S. Senate, 1972).

On the contrary, the hearings underscored the numerous hazards to
which marine mammals were being exposed--e.g., degradation of the ocean
environment (through ocean dumping, pesticides, heavy metal contamina-
tion, etc.); man's increasing take of the fish stocks upon which the mam-
mals depend; hazards due to vessel traffic and human operations. The
combination of these hazards and the inadequacy of present knowledge of
marine mammals in general, led the Congress to the belief that conserva-
tive action regarding these animals was required to prevent activities
which might prove harmful or irreversible. As one Congressman comment-—
ed, "As far as could be done, we have endeavored to build such a conser-
vative bias into the legislation.'" (U. 8. House of Representatives,
1971).

At its core, then, the MMPA is a protectjve Act. Protection was to
be attained through a moratorium on the take of mariane wmammals (i.e.,
a ''complete cessation of the taking of merine mammals and a complete ban
on the importation into the United States of marine mammals and marine
mammal products’), a long term research effort to better understand ma-
rine mammals and their environment, and a set of prohibitions and penal-
ties for violation of the Act's provisions. A number of exceptions to

6’I‘he term 'take" means to harass, hunt, capture, or kill, or at-
tempt to harass, hunt, capture, or kill any marine mammal (Sec. 3[13]).
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the moratorium are allowed.7 The 'taking" of marine mammgls under
these exceptions must take into account the following considerations
{sec. 103 {b]): (1) existing and future levels of marine mammal species
and population stocks; (2) existing international treaty and agreement
obligations of the United States; (3) the marine ecosystem and related
environaental considerations; (4) the conservatioan, development, and
utilization of fishery resources; and (5} the economic and technolog-
ical feasibility of implementation.

Beyond this immediate (and tangible) protection, there is also a
strong coancern in the Act with the enhancement of marine mammals and the
ecosystems of which they are a part. The Act, in fact, pioneers an eco-
systemic view of the marine environment by declariag that

...marine mammals have proven themselves to be resources of
great international significance, esthetic and recreational as
well as economic, and it is the sense of the Congress that
they should be protected and encouraged to develop to the
greatest extent feasible commensurate with sound policies of
resource management and that the primary objective of their
management should be to wmaintain the health and stability of
the marine ecosystem. Whenever consistent with this primary
objective, it should be the goal to obtain an optimum sustain-
able population keeping in mind the optimum carrying capacity
of the habitat (sec. 2[6}).

This language marks a departure from the species-by-species harvest ori-
entation that had been dominant in marine mammal management. "Optimum
sustainable population'" (0SP) replaces ''maximum sustainable yield " as a

?The Act sets forth a number of exceptions to the moratorium:
(a) the Secretary can issue permits for scientific research and public
display after consultation with the Marine Mammal Commission and the
Committee of Scientific Advisors. No permits are allowed during morato-
rium for depleted or endangered species except for secientific research
permits; {(b) the Secretary can issue permits for taking mammals inciden-
tal to commercial fishing operations after two years (no permit is re-
quired during the first two years but fishing operations must be
conducted In accordance with regulations on gear and techniques designed
to produce least practicable harm to mammals, with the goal of zero mor-
tality); {(c) the Secretary can, in consultation with the Marine Mammal
Commission and consistent with the policy of the Act, waive the morato-
rium and issue permits to allow commercial taking and importation; (d)
in case of economic hardship, the Secretary can allow the taking or
importing until October 21, 1973; (e} for certain purposes, such as
subsistence, arts and crafts, taking by certain Aleuts, Indians, and
Eskimos 1is allowed; (f) the Pribilof Islands fur seal program is exempt
from the moratorium and the permit system but the program must be
studied for possible future modification. Certain of these exceptions
can be granted only after appropriate public hearings.
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managemeng objective, and an holistic approach to the ecosystem is
stressed,

In terms of administration, the Act was to be administered by two
federal departments. The Department of Commerce (through the National
Marine Fisheries Service in the National Oceanic and Atmospheric
Administration) was given authority over cetaceans (whales, dolphins,
and porpoises), seals and sea lions, and the Department of Interior
(through the United States Fish and Wildlife Service) was given author-
ity over sea otters, polar bears, walruses, and manatees.

In addition, the Act established a Marine Mammal Cowmission (MMC)
and a Committee of Scientific Advisors to oversee and conduct research
studies and to oversee the coordination of management activities (secs.
202 to 207). The Cowmission is an advisory body, with no authority for
rulemaking or endorsemeant. Its major duties include: (1) review and
study of existing domestic and international laws concerning marine mam-
mals; (2) continuing monitoring of the condition of marine mammals, re-
search programs, methods of management, etc.; (3} conducting studies it
deems necessary in conjunction with conservation and protection; and (4)
making policy recommendations to the various agencies charged with re-
search, regulation and enforcement related to marine mammals.

The Act also provided for management authority teo be returned to
the states. Under section 109[2] of the Act, upon state petitiom, if
the Secretary (of Interior or Commerce, whichever is applicable} deter-
mines that state laws and regulations are consistent with the Act, man-
agement authority may be returned to the state.

8The implementation of these innovative concepts, however, has
been problematic. The definitions of "optimum sustainable population"
(OSP) and "optimum carrying capacity" (OCC) in the Act are tautological;
optimum carrying capacity is used to define OSP and OSP is used in defin-
ing carrying capacity. In addition, scientific data to properly define
these concepts in reference to specific marine mammals and their environ-
ments are largely inadequate. A '"'working definition" of OSP prepared by
the National Marine Fisheries Service has been the object of significant
scientific debate (Marine Mammal Commission, n.d.; Grifman, 1980).

9This split in jurisdiction followed already existing assignments
of responsibilities. The Committee was not entirely satisfied with the
jurisdictional split but retained the status quo in the hope and expecta-—
tion of a forthcoming Department of Natural Resources (DNR), which would
merge the two programs (U, 5. House of Representatives, 1971, p. 179).
(Although such a DNR was proposed under the Carter Administration, it
has not been established.)
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Following the enactment of the MMPA, the period of 1972 to 1980 for
gsea otter management witnessed a number of conflicts and debates, e.g.,
a prolonged effort of sorting out federal and state responsibilities and
of defining who would have management authority; heightened interest
group participation in this debate; and a series of controversies over
specific scientific questions. This period also saw the establishment
of a number of high quality baseline studies on the sea otter and its
habitat.

Soon after the enactment of the MMPA, the California Department of

Fish and Game began to prepare an application for a waiver of the morato-
riun and a return of management authority to the state. This was an ef-
fort which went through several iterations and reviews, and which was
ultimately to fail. The state's request was consistently opposed by a
number of counservation groups, most notably the Friends of the Sea Otter
(a non-profit conservation group with over 4,000 members which had
worked to promote the protection and enhancement of the sea otter and
its habitat for over a decade). The position of this highly influential
group has consistently been that the sea otter population should con-
tianue to expand naturally throughout its former  range. As
self-appointed spokespersons for the animal, the Friends are to be
credited for their systematic, relentless, well prepared, and ever
vigilant attention to management matters related to their preferred
critter, Their input into management decisions during the 1972-80
period has been cogeat, well researched and presented, timely, and, by
and large, successful. The participation of other groups in the
management debates of this period has been much more ad hoc and
sporadic. While commercial fishermen made their voices heard at
specific meetings and vented their emotions in the privacy of their
boats and of their communities, ﬁ%is reaction seldom reached the publie
record in a systematic fashion, Also, among those most affected,
the abalone fishermen, were busy during this period with problems
specific to their industry, i.e., establishing a program of limited
entry for the fishery. The participation of sports groups was also
sporadic, with groups becoming active and mobilized only as their
immediate beaches were being affected,

In addition, the period from 1972 to present was punctuated by a
number of sgcientific debates. These centered on the taxonomic status of
the animal, the likelihood of potential environmental threats to the pop-
ulation, and the role of the sea otter in structuring the nearshore com-
munity. While these scientific debates are highly complex and require
some scientific understanding, their essence can be briefly summarized
here.

0One exception to this general rule is the presentation of indus-~
try viewpoints presented at a wmeeting convened by California State
Senator Donmald L. Grunsky on the Sea Otter—Abalone Controversy, at the
Moss Landing Marine Laboratory, November 24, 1969.
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The debate over taxonomy has centered on the question of whether or
not the California population of sea otters constitutes a separate sub-
species from the Alaska population. Different views of this question
have characterized the scientific literature (Roest, 1976, pp. 267-70;
Davis and Lidicker, 1975, pp. 429-37) and have been pursued in the polit-
ical arena. Conservation groups (such as the Frieands of the Sea Otter)
have advocated the position that the southern sea otter constitutes a
separate subspecies (Enhydra lutris nereis) while others, such as the
California Department of Fish and Game, have contended that subspecific
separation of California sea otters from Alaskan sea otters is not scien-
tifically justifiable (Miller 1980, pp. 79-81).

Although both the Marine Mammal Protection Act and the Endangered
Species Act allow for protection of geographically isolated subpopula-
tions of a species {such as the southern sea otter), the taxonomic de-
bate has important (and yet unresolved) implications for management,
particularly for the determination of "optimum sustainable population”
under the Marine Mammal Protection Act. While it 1is clear that the
southern population of sea otters is reproductively isolated from the
northern population, it is not clear whether these populations were dis-
tinct before commercial exploitation occurred. If it could be proven
that there are in fact no genetic differences between the populations,
the estimate of population size for determining OSP would pctentially be
different than if distinct gene pools were definitely shown. If no ge-
netic differences were found, the possibility of augmenting the southern
sea otter with animals from Alaska arises; similarly, this could be a po-
tentially viable means of ensuring the survival of the California popula-
tion in the event of a large-scale oil spill. On the other hand, the
absence of conclusive evidence of synonymity of southern and northern
populations would preclude making OSP determinations based on both
stocks.

The likelihood of large oil spills off the California coast and the
damage they are likely to cause to the otter population have also been
the subject of debate. Conservation groups have maintained that a large-
scale oil spill off the California coast is inevitable for a variety of
reasons, e.g., the hazardous location of the breeding population of the
sea otter which is flanked by two major oil terminals (at Moss Landing
in the north and at Estero Bay in the south), the increased oil traffic
and oil drift from adjacent areas, and the proposed offshore oil explora-
tion in areas adjacent to the sea otter's curcent and near future ramge.
"0il and otters don't mix," conservation groups contead, pointing to
the fact that unlike other mammals, otters lack an insulating laver of
blubber and depend entirely on their thick air-filled fur for protection
from chill waters. Should the otter's fur becowe contaminated with oil
and matted down, it would lose its insulating properties, resulting in
overexposure and death {Davis, 1978). On the other hand, other groups,
such as DFG, while acknowledging the potential for an oil spill, have
held that it would be extremely unlikely that such an oil spill eould
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threaten the entire sea otter population. DFG has pointed out that no
evidence exists that pollution or oil spills have ever caused the death
of a sea otter in California (Calif. Dept. of Fish and Game, 1975).
However, a study by Barabash-Nikiforov (1968) reports that over 100 sea
otters were killed by a spill of gasoline and oil near the Kurile Island
in the U.5.S.R.

The role of the sea otter in structuring the nearshore environment
has also been the subject of speculation. While the detriwmentsl effects
of sea otter foraging on the human use of shellfish fisheries have been
accepted by nearly all, potential long raange benefits accruing to kelp
forests through the re—establishment of sea otters have been suggested
by several studies, mostly carried out in Alaska and the Aleutian
Islands. Comparison of two chains of western Aleutian Islands showed
the importance of the sea otter in determining littoral and sublittoral
community structure. The presence of sea otters was associated with the
removal of herbivorous invertebrate populations such as sea wurchins,
which in turn contributed to the growth of luxuriant kelp forests and of
a2 large number of associated living resources. The authors conclude
that the sea otter represents a '"keystone species' which significantly
determines the structure and dynamic relations of the nearshore eavirom-
ment, and its re-establishment along the Pacific cosst of North Ameriif
will have profound ecological effects {(Estes and Palmisano, 1974).
Conservation groups have used such scientific findings to point to the
potential beneficial long range consequences of sea otter foraging.

All of these issues came to a head in a 1977 decision by the
Department of Interior to place the sea otter on the "threatened spe-
c¢ies"™ list, largely because of the potential threat of an oil spill,
thug providing another layer of federal protection (the Endangered
Species Act) on behalf of the animal. While the Federal Register no-
tice explaining the "threatened" listing referred to the taxonomic sta-
tus debate, it found thsr this question was not Trelevant to the
determination of placing the animal under the '"threatened" or "endan-
gered" list, since "...Sections 3 and 4 of the Act [the Endangered
Species Act] allow the listing of populations of species in portions of
their range, as well as entire species and subspecies. Since the south-
ern sea otter does form & significant population, it can be t iated inde-
pendently under the Act, regardless of its taxonomic status',

11Some California Department of Fish and Game scientists, how-

ever, question the applicability of the Alaska-based findings to
California coastal waters (Ebert, 1981).

2Determination that the southern sea otter 1is a Threatened
Species, Federal Register, Vol. 42, No. 10, January 14, 1977, p. 2965.
This Federal Register notice wutilized the subspecific designation,
Enhydra lutris nereis, in the rulemaking, although this decision had
no connection with the decision to list as threatened.
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Subsequently, the DFG withdrew its petition for a waiver of the wor-
atorium and, instead, obtained, after several rounds of negotiation, a
research permit to conduct a number of tagging and translocation stud-
ies. Since 1977, the DFG has thus been involved in sea otter research
studies, while the United States Fish and Wildlife Service has been pre-
paring a "recovery plan" which will outline recommendations to promote
the recovery of the sea otter population from its preseut threatened con-
dition under the ESA. Fish and Wildlife has also been concerned with
conducting extemnsive scientific studies on the sea otter and its habitat
under the provisions of the MMPA. The Marine Mammal Commission, follow-
ing its own mandate, has been spurring the concerned parties and agen-
cies along to attain an expeditious resolution of the problem which
meets the requirements of the Marine Mammal Protection Act.

Because the management events which have transpired between 1972-80
are too involved to be treated in detail in the body of this paper, they
are summarized in Table 2. The following section discusses in more de-
tail current (1980) agency responsibilities and activities.

Current Agency Responsibilities and Activities

As the management chronology in Table 2 suggests, the United States
Fish and Wildlife Service (FWS) is the federal agency in charge of admin-
istering the provisions of both the MMPA and ESA in reference to the
southern sea otter. The FWS carries out management, research, and en-
forcement activities related to the sea otter at both the Washington,
D.C. and area office levels. The role of the DFG is currently sclely
one of cooperative research and enforcement in conjunction with the Fish
and Wildlife Service. The Marine Mammal Commission advises these agen-
cies om both scientific and policy matters.

A schematic diagram of the organization of the FWS is presented in
Table 3. Review of this organizational chart suggests that the func-
tions of administering ESA and MMPA mandated management, enforcement,
and research activities are diffused throughout the organizatien. The
Office of Endangered Species in Washimgtom D.C. and the Regional Offices
carry out functions related to the management of the ESA (e.g., listing
and delisting threatened and endangered species and preparation of recov-
ery plans). Relevant research functions under the MMPA are carried out
in field stations in California under a line of authority which ultimate-
ly responds to an Associate Director for Research in Washington. The
MMPA management and enforcement activities are carried out through yet
another branch, the Associate Director for Wildlife Resources.
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Table 2

CHRONOLOGY OF SEA OTTER MANAGEMENT 1972-1980

Qctober 1972

Mar ine Mammal Protection Act is passed.

December 1973

Endangered Species Act is passed.

August 1974

DFG presents to FWS the first proposal to return management
to the state. This was a brief document (circa seven pages)
which called for: (1) restricting the sea otter range from
Seaside (Monterey County) to Cayucos, San Luis Obispo County
by live trapping and translocation of approximately 150 an-
imals existing outside this range, (2) evaluating potential ar-
eas outside of this range where resource conflicts would not
be present (Guadalupe Island in Mexico is specifically men-
tioned as a potential site), (3) exploring opportunities for
public display in scientific and educational institutioms, (4)
conducting a research program.

November 1974

The DFG proposal is rejected by FWS, primarily because of the
priority given in the proposal to avoiding fishery conflicts.
Other wvalues, FWS argued, need greater consideration--i.e.,
protection of the animal itself, evaluation of total impacts
of the sea otter on the nearshore environment (not just those
detrimental to shellfish fisheries), establishment of an inver-
tebrate fichery reserve to include the coastal area having the
best abalone and Pismo clam populations whereby sea otters
would be removed from this reserve but would be allowed to in-
crease and become established in all other areas; encourage-
ment of mariculture of abalones; translocation of sea otters
to other selected sites; study of the ecological relation-
ships, particularly with regard to whether sea otters increase
the total productivity of the emvironment.

Explanation of Abbreviations

DFG California Department of Fish and Game
FWS United States Fish and Wildlife Service
ESA Endangered Species Act

MMPA Marine Mammal Protection Act

MMC Marine Mammal Commission

OSP Optimum Sustainable Population
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Table 2 (comt,.)

CHRONOLOGY OF SEA OTTER MANAGEMENT 1972-1980

February 1975

Position statement by the California Chapters of the Sierra
Club opposing the 1974 DFG proposal to return management to
the State. Restriction of the sea otter's range is danger-
ous and premature because tampering with an animal that is mak-
ing a slow comeback from near extinction and that is still
listed in the Redbook of Threatened Wildlife in the United
States 1is imnappropriate. Strongly oppose limiting the an-
imal's range in any way, preferring to allow it to expand nat-
urally along the California coastline as it has gradually been
doing for the last 64 years. Particularly oppose artificial
restriction of their range to the coastal ares between Seaside
and Cayucos which would make the entire California population
extremely vulnerable to catastrophe, i.e., death from the oil
spill potential from tanker traffic related to the two oil ter-
minals at the northern and southern edges of the range.
Recommend that, to provide a reserve group, & separate colony
of otters be established well away from man-induced hazards.
Oppose Guadalupe Island as a possible translocation site be-
cause of the lack of jurisdiction and surveillance by state or
federal agencies., Prefer, instead, San Nicolas Island since
it formerly had a significant sea otter colony, presently has
a healthy marine mammal population, and is subject to minimal
human activity.

May 1975

The Fund for Animals, Inc. requests the FWS to list as endan-
gered species 216 taxa of plants and animals which appeared in
Appendix I of the Convention of International Trade in
Endangered Species of Wild Fauna and Flora which were not al-
ready on the United States List of Endangered and Threatened
Wildlife. One of these 216 taxa was the Southern Sea Otter
(Enhydra lutris nereis). This proposed rulemaking appears
in the Federal Register on September 26, 1975.

November 1975

DFG comments on FWS proposed rulemaking putting the sea otter
on the endangered species list. Requests that the southern
sea otter (Enhydra lutris nereis) not be declared endangered
or threatened as it does not fit any of the five factors used
to determine 1if a species 1is endangered or threatened.
Moreover, believes that the subspecies <c¢lassification of
Enhydre lutris nereis is invalid.

Ietter from the Ventura Chapter of the Sierra Club to
the BSecretary of the California State Resources Agency,
February 5, 1975.
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Table 2 {cont.)

CHRONOLOGY OF SEA OTTER MANAGEMENT 1972-1980

January 1976

DFC submits its second request to delegate to the state the au-
thority to conduct management and research under Sectioca 109
(2)(2) of the Act, which requires a waiver of the moratorium
to take sea otters as required under Section 101 (3)(A). DFG
also announces its intention to submit a scientific research
permit under Section 101 (a)(1) of the Act in the near future
so that the ''research projects contained in the management pro-
posal be initiated as soon as possible." This second request
for the return of management consisted of an impressive set of
materials; close to 300 pages in text and summaries, and more
than 400 pages of appendices. Objectives: (1) to provide ad-
equate number of otters in specific areas, to protect, at the
same time, the state's remaining recreational and commercial
shellfish fisheries, and to enable possible development of ma-
rine aquaculture. Provisions: (1) enforcement of MMPA regula-
tions, {2) restrict otter's mainland range from Miramontes
Point in San Mateo County to Avila in San Luis Obispo County,
(3) sea otters emigrating out of this range will be: trans-
located to the northern range limit, or be made available for
scientific study or public display, (4) research program on
population dynamics, (5) research program on long~-term impact
of sea otter foraging upon coastal ecosystem.

April 1976

Friends of the Sea Otter critique of DFG plan to FWS.b (1)
Oppose a waiver of the moratorium and return of management to
the state, (2) consider the southern sea otter to be a threat-
ened and endangered subspecies, (3) propose establishment of a
formal otter reserve from Miramontes Point to Avila (and the
establishment of a second population on San Miguel Island) not
for purposes of contaimment but to give the otters additional
protection through the designation of a "State of California
Fish and Game Subdistrict"” and through increased warden protec—
tion, (4) support establishment and long-term monitoring of
baseline studies in areas occupied and not occupied by otters
(establish shellfish preserves free from human use to carry
out baseline studies so that man's effects on the environment
may be isolated), (5) support limited study and experiments of
otter behavior.

bLetter from the Friends of the Sea Otter to the
Secretary of Imnterior, April 1, 1976.
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Table 2 (cont.)

CHRONOLOGY OF SEA OTTER MANAGEMENT 1972-1980

May 1976

DFG request to FWS for scientific permit to coaduct research
while petition for a waiver of the moratorium and a return of
management to the state are being counsidered.

June 1976

Marine Mammal Commission letter to FWS commenting on DFG re-
quest for management and on the status of the sea otter. (1)
The southern sea otter should be classified as a "threatened"
species under the Endangered Species Act (under the ESA, in
USC. 1532 [15]}, "threatened" is defined as any species which
is likely to become an endangered species within the foresee-
able future throughout all or a significant portion of its
range).(2) Although the taxonomic status of the sea otter is a
matter of scientific controversy, it is irrelevant for a con-
sideration of "threatened" status under the ESA. As an isolat-
ed population, the California sea otter fits the definition of
"species" of thHe ESA and of 'population stock' of the MMPA;
the population is hence appropriately subject to the manage-
ment regime of both statutes. (3) The population should be
classified as "threatened" because of the potential impact of
one or more oil spills, which coupled with the potential im-
pact of a coincident severe natural storm or inclement weather
could endanger the population in the foreseeable future. (4)
The MMC recommends that the sea otter be classified as threat-
ened and that sea otters be reintroduced into two or more loca-
tions previously occupied by these animals. Regardless of the
threatened designation, however, translocation should be under-
taken as it is a necessary and desirable management action to
protect the existing population. (5) Implication for designa-
tion of "threatened status"™ for state application to return
manggement: ''threatened” status would make the population "de-
pleted" under Sec., 3 (1)(B) of the MMPA., VUnder Sec. 101
{(a)(3)(B) of the MMPA, the Secretary would thus be prohibited
from issuing any permits, except for scientific research. A
waiver of the moratorium would thus be precluded. <California
would only be able to apply for a research perumit.

January 1977

The FWS designates the southern sea otter (Enhydra lutris
nereis) as a threatened species. Summary of comments re-
ceived prior to determination: out of 291 letters received,
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Table 2 {cont.)

CHRONOLOGY OF SEA OTTER MANAGEMENT 1972-1980

289 favored listing as endangered. In addition, many hundreds
of persons signed petitions supporting the endangered classifi-
cation. Only two parties opposed listing, one being the state
of California and the other being a university professor whose
reasons largely paralleled those of the state. FWS finds that
the animal should be designated as threatened, largely on the
same grouads as the MMC opinion above, i.e., threat from oil
spill potential emanating from the major oil unloading facil-
ities at Moss Landing and at Estero Bay.

August, October 1977

MMC approves DFG research permit, with a number of modifica-
tions. 1In October 1977, DFG begins ESA sponsored studies on
sea otter mortality rates and causes, interrelationship be-
tween the sea otter and ite habitat, size distribution and
movements, and sea otter translocation. In terms of transloca-
tion, DFG proposes to translocate up to 40 otters from present
range and translocate in area north of migrant front. Also,
work with FWS to examine Pacific coast for possible sites to
establish additional populatiom.

May 1978

Letter of SOME to DFG. (SOME stands for Sea Otter Management
Education, a sports oriented group, whose policy is to "pro-
tect the California sea otter by working for the establishment
of a separate isolated subpopulation of California sea otters
outside the state of Califorrnia, if necessary, while at the
same time attempting to get the state of California and the
federal government to accept the concept of zonal management
of sea otters in California so as to protect valuable recre-
ational and commercial shell-fisheries.'") Opposes tramsloca~
tion experiments to the Santa Cruz coast, as proposed by the
DFG research plan, because of the damage that would be in-
curred to the shellfish fisheries in the area. Maintains that
such experimental translocation is premature because no perma-
nent translocation sites have yet been selected. Proposes
British Columbia as a potential translocation site.

August 1979

DFC changes translocation proposal away from actual transloca-
tion to simulated experiments (i.e., putting the animals in
holding pens), in an effort to separate Che effects of the han-
dling and transportation methods from those imposed by releas-—
ing animals in unfamiliar surroundings.
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Table 2 {cont.)

CHRONOLOGY OF SEA OTTER MANAGEMENT 1972-1980

August 1979

Sea Otter Workshop held at Santa Barbara Museum of Natural
History. Summary of management positions expressed by differ-
c

ent groups: DFG: (1) favor zonal management, (2) manage-
ment authority should be returned to the state, (3} oppose
"threatened" designation, (4) all potential translocation
sites should be explored using two criteria: (a) area must be
capable of providing adequate shelter and sufficient food, (b)
there must be minimal couflict between sea otters and existing
or poteantial shellfish fisheries., FRIENDS OF THE SEA OTTER:
(1) population should be allowed to expand raturally, oppose
zonal management; (2) must establish two or more reserve breed-
ing colonies away from oil spill potential; (3) favor San
Nicolas Island as the best choice for a primary translocation;
(4) oppose long distance translocations to Canada or other ar-
eas north of the contiguous United States; (5) ESA protection
gshould be continued at least until two reserve breeding col-
onies have been established, MMPA protection should continue
until OSP levels have been reached throughout former range;
(6) support federal agent and state warden protection. SOME
(SEA OTTER MANAGEMENT EDUCATION): (1) favor zonal manage-
ment; (2) oppose threatened designation; (3) oppose San
Nicolas as a translocation site; (4) oppose subspecies argu~
ment; (5) favor exploring possible translocation sites outside
of California and possibly outside of the United States.
Specifically favors Canada. CALIFORNIA ABALONE ASSOCIATION:
(1) favors the translocation of sea otters to sanctuaries;
(2) Port San Luis to the Davenport Pier should be designated
as a sea otter sanctuary; (3) favor the translocation of sea
otters to other states; (4) supports the return of management
to the state; (5) oppose San Nicolas as a translocation site
as they would soon disperse to all the other Channel Islands
and to the mainland. IUCN (INTERNATIONAL UNION FOR THE
CONSERVATION OF NATURE): (1) restrictions of sea otter pop-
ulation (either in numbers or distribution) at this time to
preserve local shellfish fisheries are premature and not in
the best interest of this isolated and precariously situated
population; {2) support threatened status; (3) favors estab-
lishing new colonies away from oil spill potential.

“Minutes of meeting taken by Dr. Maynard Silva,
University of California, Santa Barbara.
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CHRONOLOGY OF SEA OTTER MANAGEMENT 1972-1980

December 1979

Meeting convened by the Marine Mammal Commission to review the
process, including administrative considerations and responsi-
bilities, by which the California sea otter issue(s) may be re-
solved and to establish a steering committee composed of
representatives of the appropriate government agencies to coor-
dinate and facilitate this process. Participants: FWS, MMC,
DFG and its Sea Otter Scientific Advisory Committee.
Principal contact personnel were to be designated by each
agency.

June 1980

First draft of FWS recovery plan for the southern sea otter
available for technical review omly. Second technical draft
due in December 1980.

July 1980

Second meeting of the inter—agency committee established by
the Marine Mammal Commission. The Manager of the Area Office
of the Fish and Wildlife Service in Sacramento was designated
as sea otter spokesperson for FWS. Recovery plan process and
timetable discussed. Extensive revisions of first draft sug-
gested, e.g., more information on the risk and consequences of
0il spills, comsideration of options for minimizing the risk
and possible consequences of oil spills, discussion of taxon-
omy question and implications of this debate for management op-
tions, more extensive congideration of alternative
translocation sites. In reference to the latter, it was
agreed to develop criteria to judge the biological/ecological
suitability of possible transplant sites, compile and evaluate
relevant biological/ecological information to identify and
rank possible transplant sites in California, Washington,
Oregon, British Columbia and Mexice, compile relevant socloeco-
nomic information that should be factored into decisiomns con-
cerning the suitability of potential transplant sites in the
aforementioned areas, and to incorporate this information in
the second technical review draft of the recovery plan.

November 1980

Newly formed shellfish fisheries group, Save Our Shellfish
Committee, announces in an interview in Marine Mammal News
that it is considering filing a petition with FWS to remove
the sea otter from its current threatened status under the
ESA.
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Table 2 (cont.,)

CHRONOLOGY OF SEA OTTER MANAGEMENT 1972-1980

December 1980

Letter of MMC to FWS expressing coancern that the progress made
to date on California sea otter problem has been too slow.
Recommends that the FWS adopt the following approach: (1)
Recognize the ultimate need for "zonal management" whereby the
sea otter would be restored to additional sites within its for-
mer range slthough not to each and every area it once inhabit-
ed, (2} Recognize that zonal management will require
establishing sea otter zones where the animals may be secure
from human and o0il threats and recover to optimum levels, and
designating otter free areas because of unsuitable habitat, or
because otters didn't previously inhabit such areas, because
of hazards in translocation, or because of substantial con-—
flicts with fisheries. (3) Realize that zonal management will
necessitate development of new methodologies. (4) Realize
that it is necessary to move expeditiously to establish a new
sea otter site away from oil spill potential. (5) To select
an appropriate translocation site and to accomplish the Ffirst
translocation within 18 months, .

1872-1980

Major comparative research studies on the sea otter and its
habitat are being carried out by the Denver Wildlife
Laboratory of the FWS under MMPA funding at the FWS field sta-
tion at Piedras Blancas Point and at San Nicolas Island, The
comparative kelp ecosystem studies of these two areas (one cur-
rently occupied by otters, the other nat cccupied by otters),
will help isolate the effects of sea otter foraging on near-
shore marine communities, Moreover, the baseline study of San
Nicolas Island (begun in 1980) may be useful in documenting
changes which may occur in the marine ecosystem in the event
of recolonization of San Nicolas by the sea otter.

Source: Data reported in this table relies on public
documents transmitted during the months reported.
Whenever other sources are used (e.g., letters from
private groups) these are cited specifically as table
footnotes.
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Table 3

ORGANIZATION OF FISH AND WILDLIFE SEIRVICEa
WITH RESPECT TO SEA OTTER RELATED FUNCTIONS,

Secretary, Department of
Interior

Aggistant Secretary for
Fish and Wildlife
and Parks

Tbirecter, U.5. Fish
and Wildlife Service

i I 1
Acssociate Director, Associace Director, Asgoclate Director,
Federal Assistance Regearch Wildlife Resources
Office of Endangere Division of Wildlife ¢

Spaecies Wildlife Mana ot
Ecology Research
(ESA management Law
functions iIn Denver Wildlife — Enforcement A ae
Washipngton, D.C.) Laboratory
{Management and enforcement
functicns under MMPA)

Field Stations
in Piedras Blapcas
and Santa Cruz, Ca.

{Research undetr [Resional Officil
MMPA carried out In
Caiifornis} (Western Region:T

CA., BI., ID.,]HNV., OR., WA.}

Regional Director
(Portland}

i
aArea Manager

{official sea otter
(Szcramente) é_"_ spokesperson for F & W)

Etaff preparation of Tecoverye plani

IThis is a simplified organizational chart pertaining only to sea
otter related functions. Based on 1979 data and on communication with
FWS personnel. Some titles may be out of date,
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The diffusion of responsibilities throughout the organization and
the lack of a central focus of authority on sea otter issues has baffled
local groups not used to dealing with the intricacies of federal govern-—
ment bureaucratic organization and has confounded their efforts to re-
quest information and to provide public input into agency decisions.
That this feeling may have been shared by other groups and agencies is
suggested by the December 1979 request by the Marine Mammal Commission
(see chronology) to have Fish and Wildlife designate a specific office
or individual as a spokesperson on sea otter related matters. As noted
in the chronology, the Area Manager in Sacramento has been designated as
the official FWS spokesperson on this issue.

Under his supervision, a "recovery plan" to "restore the sea otter
to non-threatened status and eventually to re-establish and maintain op-—
timum sustainable populations in natural habitats throughout their his-
torical range in the United States Pacific Coastal waters" was being
prepared as of the time of this writing (December 1980). The major as—
pects of the first draft of the recovery plan (submitted for initial
technical review in June 1980) were as follows: (1) research on biology
and ecology of sea otters; (2) development of a sea otter monitoring pro-
gram whereby declines in numbers and mortality causes may be ascertained
expeditiously; (3) development of a habitat protection plan throughout
the sea otter's former range (e.g., protecting existing and potential
habitat against man-caused degradation that would preclude use of the
habitat by sea otters); (4) translocation to other locations within
their historical range--only sites within the United Ststes should be
considered to insure the continued protection of the animals under the
ESA and MMPA; (5) development of a law enforcement plan to protect ot-
ters from illegal take and from harassmeat; (6) development of a contin-
gency plan to capture, clean and move sea otters in case of an oil
spill. Implementation of such a plan was proposed as a joint effort be-
tween FWS and DFG with funding from Fish and Wildlife (Benz and
Kubetich, 1980). A second draft of this plan was to become available
for technical review in December 1980, an "agency" review was expected
to follow several months later, and adoPtL%b of a2 final plan by the FWS
Director was expected by the end of 1981, The recovery plan review
process was thus confined to technical experts and other government
agencieg,

While a major goal of the endangered species program is to return a
listed species to the point where it is no longer endangered or threat-
ened through implementation of a recovery plan, it appears that in gener-
al, to date, the recovery plan process has been guided by few formal

13These developments are discussed in the Epilogue section of
this volume.
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guidelines,l4 and that the agency has had limited experience with the
actual preparation of recovery plans. As teported in a 1979 General
Accounting Office study, for over 700 species on the threatened or
endangered list, only 22 recovery plans have been approved (U. S. Qffice
of the Comptroller General, pp. 68-77; U. . House of Representatives,
1980, p. 6). The effectiveness of these plans in restoring the affected
species to non-threatened status has also been limited. Since 1973,
only one species has been deleted and six others have gone from
endangered to threatened status (U. S. House of Representatives, 1980,
p. 8).

1t is also unclear whether any opportunities for public participa-
tion in agency decision making may be potentially available at some
stage of the recovery plan process. Under the ESA, the major opportun-—
ity for citizen input is available during the listing and delisting pro-
cess. Any interested person may petition the Secretary to list or
delist an endangered or threatened species. The Secretary must review
the status of the species that is the subject of the petition if the pe-
titioner presents substantial evidence warranting the review (U. 8.
House of Representatives, 1980, p. 16). Ouce a species has been listed
and a recovery plan process commegced, there appear to be no formal op-
portunities for public comment. However, were a specific recovery
plan to contain provisions for federal actions which wmay significantly
affect specifiec groups or communities, it is possible that such actions
could be subject to other federal provisions, such as the National
Environmental Policy Act or Executive Order 12044 (regulatory analysis)
which do allow for some form of public input. In the case of sea otter
management, these are questions which are unclear at this point and are
best left for consideration by the attorneys.

14Sec. 1533(8) of Chapter 35 of the United States Code on the re-

covery plan process only calls for the Secretary to develop and imple-
ment a recovery plan, allowing for the procurement of services of
appropriate public and private agencies and institutions and other qual-
ified persons. Wo gpecific procedures are set forth, with the exception
that recovery teams set up under the subsection will not be subject to
the Federal Advisory Committee Act.

15According to the GAO study, the FWS has instructed recovery
teams to address only biological considerations and to leave political,
socioeconomic, and media relations concerns to the responsible FWS re-
gional director and other federal and state agencies. GAO criticized
the FWS on this question, i.e., '‘pecovery teams had developed and FWS
had approved, recovery plans that were not readily attainable because
they conflicted with the views, interest and responsibilities of partic-
ipating individuals and agencies, or coordinating agencies did not have
the funds to implement them" (U. S. Office of the Comptroller General,
1979, p. 75).
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Management of Related Uses of the Marine Environment

While the discussion above has focused on the history of issues spe-
cifically related to sea otter management, this effort would be incom-
plete without at least cursory reference to the intricate framework of
state-federal relations which governs the use of other, and highly re-
lated aspects of the marine environment--e.g., shellfish fisheries, and
hydrocarbon exploitation. Responsibilities for managing these resources
which may significantly impinge upon and affect the management of marine
mammales, is also highly complex and involves a variety of government
agencies at different levels of yovernment. As mentioned in the intro-
duction to this paper, however, existing management arrangements of the
marine environment afford few opportunities for considering the interre-
lationships among these uses.

Agencies responsible for managing related uses of the marine envi-
ronment are abstracted in Table 4., Management of fisheries from 0 to 3
miles offshore is largely the responsibility of the state government,
while the management of fishery resources in the 3 to 200 mile zome is
curreatly under federal jurisdiction through a new system of regional
council government established under the Fishery Conservation and
Management Act of 1976, While the state has formal authority and respon-
sibility for managing fisheries in the 0 to 3 wile zone, state person-
nel, at times, have claimed that their responsibilities for properly
managing shellfish fisheries have been preempted in certain areas by the
total federal protection of marine wammals, specifically the sea otter.

The exploitation of offshore oil and gas resources is under the ju-
risdiction of the federal government through the 1953 Quter Continental
Shelf (OCS) Lands Act. This Act charged the Secretary of the Interior
with the responsibility for administering the mineral exploration and de-
velopment of the outer continental shelf. Under the Department of
Interior, the Bureau of Land Management (BLM) is designated as the admin-
istrative agency for leasing submerged federsl 1lands, and the U.S.
Geological Survey (USGS) for supervising production. In the 0 to 3 mile
zone, under the Submerged Lands Act of 1953, responsibility for manage-
ment of hydrocarbon operations rests with the state, i.e., with the
Energy Resources, Conservation, and Development Commission (the State
Lands Commission and the Division of 0il and Gas).

Current developments in offshore oil and gas leasing off the coast
of California dramatically demonstrate the interconnection between ma-
rine mammal management and hydrocarbon exploitation. 1In October 1980,
the Department of Interior deleted 127 tracts from Lease Sale #53 off
the California coast (north of the Santa Barbara Channel to the Oregon
border) following extensive protests by environmental interests and
state agencies (Anon., 1980a, p. 4). At the time of this writing
(December 1980), the Department of Interior was considering a petition
to delete a number of tracts in the Santa Maria Basin because of the po-
tential jeopardy to the threatened sea otter (Anon., 1980b, p. 4). Both

220



UCTESTWWO) TRISEO)D
83835 ETU103FTR) -

SILVLS

(spueysy
[TauueEyy punoIe
Alenjsues
BUTIAEK)
Jusuadwuey
2U07 TBlEHEROD
30 3113310 -
UOTIeAISFUTWPY
afaaydsowly pue
DJUBAD() TEUGFIBN -
EREET i)
3o Juawjaedag -

(3183 TJRUOTIEY
BPUBTS] Tauuwyy)
ajpnaag
Hiv4 TPUCFIEN-
10713ju]
3o 3juowyiedaq -

HIvedaad

ten pue
T¥0 30 WOIBTATG -
15} €13 €MLY
Gpue] 9318315 -

UOTSSTULOD

Juawdoranag
pue “UoFITAIIEUVO)
'savanosay AJieug -

FdLY1S

(uoy3rnpaxd

asjaladng)

£aaang
1=2p801een “5°n -

(Bugseat)
Juswadruey
puET IO NEIING -
Bojiajuy o juswiiedagq

FTVHEdAd

SRR 00Z-€
uaaMl3aq uoTIIYpSFaAN| -
apIAIRg
S3TIAYET] PUTARY [BUGTIBY

BalIW -0 I9AC LFFIoNIny
JME]) pue YsSyq JOo Juauw
-31xedag wiui0)TR] ALFLIEmEIY

(IuwadI03Ua)
uof3ay SaVAN0SIY IUFIEN -
{vs53 Juppuny
‘vdWK I2pun 3jjwiad yoaeesal)
Youwig £20IN0S3Y DUFIEH -
g pue
ysTd Jo juswiaedag ®YUIOITIED

TALY1S

(hiceTape)
(JuawaBruew pus YI1FasdL VJIWW)
UOTSEFWIC]) [YUWEN BUFIEl -

{(uosiad
-Eajods I3330 Bas [REIYIIO)
ojuameides - iafeuely eaay -
puETliIog - 4032331T(Q JEUOTHAy -
iTeAR] JEUOTH3

{3uawosinjual

pue julmedeven ViWK)
Baninosay aIFIPITH -

{Yyoaeas2a Y4HW) AIo3eloqy’)
BITTIPITM Iaaua( ‘ylipasay -

(JvswaBeuew ygy)

gajaadg paasdurpuy Jo 301JJ0
‘aluplg] ey Juiapag -

P[9A9] (ruUoyIEG

22FAales SJEIPIIM PUB YSTd "S°0 -

30T2au] Jo Judmiaedog

s TVEAGEA

sayoualy jueasiay isyip

suotiviado uoqIedlnIpdy
I paUI9duL) £2foualy

Juswadeurw Sa[IFYSTY YsiIiTay
YIF4 pRUIIDULD 83FIuRB

IususIruRl
A2330 ESS yIm paulaoucd sajuluaiy

INFFNOUIANT ANI¥VW IHL 40 SISO QELVIFZY NV SH3LLIO

% 3Tqel

VdS 40 LNIKAIVNVH

221



the California Department of Fish and Game and the California Coastal
Commission have joined envirommental groups in requesting the deletion
of the so-called "sea otter tracts.'" Environmental groups interested in
the sea otter have also expressed concera at BLM's recent call for
nominations for a proposed May 1983 sale (0CS #73) which encompasses an
area stretching as far as 200 miles seaward from the three-mile state
boundary, from the OregoFBborder on the north to the Mexican border on
the south (Fulton, 1980).

A number of other state and federal agencies may also become rel-
evant actors in considerations of sea otter management, particularly as
potential translocation sites are considered. The State Coastal
Commission is of relevance primarily through the "consistency” provision
of Section 307 of the Coastal Zone Management Act of 1972 whereby fed-
eral actions affecting the coastal zone must be consistent with approved
state coastal zone management plans (Breeden, 1976). The National Park
Service and the National Oceanic and Atmospheric Administration may also
become relevant organizational actors as specifie sites in the Channel
Islands are considered for sea otter translocation. Through the newly
created Channel Islands National Park, the National Park Service has ju-
risdiction primarily over land-based regspurces on Anacapa, Santa Cruz,
Santa Rosa, and Santa Barbara Islands. Through a newly created ma-
rine sanctuary, the National Oceanic and Atmospheric Administration has
juriediction over six nautical miles seaward from the mean high water
mark around the same islands. It is likely that management of fisheries
in that area will be conducted under a cooperative agreement between the
California Department of Fish and Game, the National Park Service and
the National Oceanic and Atmospheric Administration.

Some Observations on the Management History

Our review of the long and complex history of sea otter management
suggests a number of observations on the management process. First,
this has clearly been a long-standing controversy; similar issues have
been debated for at least the past 25 years. This debate, while in-
tense, however, has largely been confined to a specialized (and atten-
tive) public. The general public has seldom been involved (or
interested).

Remarkably, positions on management have changed little over this
long time span, with the exception of the Department of Fish and Game
which at Ffirst did not fully appreciate the impact of sea otter forag-
ing on the human exploitation of shellfish fisheries. Although details

6 . .
Further developments on offshore oil are treated 1in the
Epilogue section of this volume.

17The Park's boundaries extend one nautical mile out around each
island. The state of California retains ownership of these submerged
lands, and has management responsibilities for fisheries in the area in
cooperation with the National Park Service.

222



have changed over time, the basic positions of other groups (e.g.,
conservation groups protecting the animal and commercial fishing
interests) have remained essentially unchanged.

The controversy has been punctuated by a number of scientific de-
bates--many of which still persist. Some of these may be essentially un-
answerable, while others way necessitate much further work before
definitive answers may be found. The first debate over the food habits
of the sea otter (the extent to which they actually ingest shellfish
which are also sought after by man), was a bitter one and omne which
seems Lo have subsided only recently., The role of human action in de~-
pleting shellfish resources, however, is still very much in question, be-
ing brought up not only in historical terms vis-a-vis such fisheries as
abalone, but in more contemporary perspective with reference to the cur-
rent expansion of the sea urchin fishery (Davis, 1980). The debate over
taxonomy {whether the southern sea otter constitutes a separate subspe-
cies or not) may never be settled decisively; some argue that convincing
evidence on taxonomic synonymity can only be obtained through long-term
studies of the genetic and morphological attributes of both Alaskan and
Californian populations. It is possible, too, that the different opin-
ions on the likelihood of threat from o0il pollution and other environmen-
tal hazards may hinge more on different judgements om probabilities and
on different levels of willingness to accept 'risks' to the population
in the face of uncertainty than on deeply grounded scientific facts--as
this area of research (oil pollution sources) 1§ notoriously underdevel-
oped. Definitive answers to the question of the extent to which the sea
otter is a 'keystone" species which significantly structures (and en-
hances) the nearshore environment will have to await the results of time-
consuming and well-prepared scientific studies which involve some
experimental manipulation, e.g., establishment of baselines, control
groups, and the like.

Finally, the sea otter/shellfish fisheries issue has directly in-
volved agencies and groups at the iaternational, national, regional, and
local levels. Each of these groups and agencies has been properly pursu-
ing its legitimately mandated legislative wission or its group interest.
To mention only the most prominent examples, at the state level, the
Department of Fish and Game has been pursuing a managemeunt policy which
attempts to strike a balance between protection of ses otters and human
utilization of shellfish fisheries. This management stance fully con-
forms to DFG’'s obligations under Section 1700 of Chapter 7 of the Fish
and Game Code which calls for both the conservation and utilizgtion of
California's living marine resources. The United States Fish and
Wildlife Service, on the other hand, has been pursuing a management pol-
icy of complete protection for sea otters--properly following its protec-
tion mandates under the Marine Mammal Protection Act and the Endangered
Species Act. The Marine Mammal Commission, as required in its own man-
date, has been prodding different imstitutional actors along in reaching
a suitable management solution.

As was mentioned in the introduction to the paper, however, as dif-
ferent agencies pursue their legitimately mandated goals and actions,
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these may conflict with the legitimately mandated goals and actions of
other agencies. This problem is clearly evident in this case. The
state's mandate to conserve and utilize figheries as well as recent fed-
eral legislation which promotes the development and utilization of fish-
ery resources f{e.g., the Fishery Conservation and Management Act and,
more recently, the American Fisheries Promotion Act) can conflict with
the federal protection of marine mammals under the Marine Mammal
Protection Act. The problem with this managewent framework, however, is
not simply that it is too complex or that different Acts may conflict.
Perhaps the pgreater problem is that avenues for reconciling potential
conflicts between different sources of marine legislation are not, at
present, readily available.

We turn now to a discussion of the current management options.

PART II: MANAGEMENT QPTIONS

Theoretically, a wide array of alternatives may be available for
managing marine mammals, ranging from total preservation to total erad-
ication. The following range of possible options is adapted from a re-
cent workshop on marine mammal/fisheries interactions (Mate, 1977):

1. Total preservation (allow natural expansion)
2. Containment or zonal management
3. Translocation
4. Collection for scientific research or public display
5. Hunting
(a) by professional hunters
(b) subsistence hunting
(¢) sports hunting
(d) eradication

Reviewing the management positions which different groups have ex-
pressed over time (refer to Table 2), we find that the most commonly dis-
cussed alternatives with regard to the sea otter have been options one
through four: total preservation, zonal management, translocation, and
collection for scientific research or public display. Hunting, to my
knowledge, has never been proposed as an option in a public document.

Looking more closely at the management preferences held by differ-
ent groups or agencies at different points in time, we find that most of
the approaches to management can be narrowed down to two major alterna-
tives: (1) total preservation (unlimited natural range expansion) and
(2) zonal wmanagement. The other options, translocation and collection
for scientific and public display purposes, can be subsumed under these
two major alternatives. It is interesting to note that some form of
translocation appears to receive wide acceptance as a management method,
but for different reasons. While protectionists view translocation as a
method of ensuring the survival of the population (away from oil apill
potential), others view it as a method of removing the problem fron
their doorsteps.
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The two major alternatives and the values that they represent thus
appear to be as follows:

1. Unlimited natural range expansion

This view maintains that it would be most beneficial for the sea ot-
ter and for the marine ecosystems in which it plays a significant role
for the California otter to continue to distribute itself along the
California and Baja California coasts and offshore islands, and to the
north as well wherever its natural movements may take it (Friends of the
Sea Otter, 1979). Implicit in this view is, first, a historical perspec-
tive which antedates the fur trade (i.e., the argument that "the sea ot-—
ter was there Ffirst"); second, the belief that the sea otter is an
endangered population living on 'borrowed time" because of the oil
threat potential; third, the notion that although sea otter foraging
does have detrimental short-range effects in reducing shellfish fisher-
ies, that twentieth century man himself has played an even more active
role in decimating these fisheries; fourth, the belief that the long-
term benefits of the sea otter in enhancing the nearshore environment
(e.g., through regrowth of kelp and attendant living communities), will
outweigh any short-range losses.

Translocation under this option is viewed as a necessary method for
insuring the continued survival of the animal through the establishment
of reserve breeding colonies away from the oil spill potential.
Translocation, however, is also viewed with some caution as it may be
hazardous to otters, and incomplete scientific information exists on
such questions as the appropriate number and mix of animals that are
needed to ensure successful translocations. California sites, such as
San Nicolas 1lsland, are preferred for translocation. Long distance
translocation to Canada or to other areas north of the contiguous United
States are opposed, because the otters would no longer be protected un-
der the Marine Mammal Protection Act and the Endangered Species Act,

2. Zonal management

This option attempts to strike a balance between protection of the
sea otters and use of shellfish fisheries by humans by setting aside cer-
tain areas for otters and others for use by recreational and commercial
fisheries. Implicit in this view is, first, a twentieth century perspec-
tive on the California marine ecosystem, i.e., although perhaps they
grew abnormally because of the absence of sea otters, shellfish fisher-
jes did become available as economic and recreational opportunities for
a growing California population in the twentieth century; second, the be-
lief that the sea otter is not an endangered animal; third, the notion
that in view of many competing demands on coastal and ocean resources,
that a balance can be reached among different uses (a balance between ma-
rine mammal protection and commercial and recreational use of shellfish
fisheries in this case).
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While zonal management has been a long-standing option, methods for
containing otters within a "zone" are not well established and would
need further research. The major methods that have been discussed in
the past have been: wusing natural barriers (rocky habitats and sandy
stretches of beach) as zone boundaries, capturing otters straying away
from these zones and making them available for scientific research and
public display in oceanariums and the like, and capturing and translocat-
ing otters to other locations on the Pacific Coast. Some, however,
doubt that such methods will prove feasible and maintain that the only
practical means of implementing zonal management is by shooting (Estes,
1980, p. 13).

Translocation, then, 1is a management method that forms part of both
of the wmajor management alternatives that have been proposed. While
there is agreement that second populations need to be established, there
are intense differences of opinion as to where. As the chronology in
Table 2 indicates, at different times the following sites have been pro-
posed: Alaska, Canada, Washington, Oregon, the northern coast of
California, San Nicolas Island and other Channel Islands, and southern
California. Space 1limitations in this paper preclude summarizing the
pro and con arguments that have been made about each of these sites.
Perhaps most importantly, atteation wmust be paid to the process by which
suitable sites may be selected——both in terms of the criteria that
should be used in making selections and the procedures that should be
followed in making such selections (Marine Mammal Commission, 1980).
The technological feasibility of translocation also needs to be as-
sessed, as some current studies have expressed pessimism gbout its poten-
tial effectiveness as a management tool. Out of five attempted sea
otter translocations in recent years, only one was clearly successful
and at least three were almost certainly unsuccessful (Estes, 1980, p.
13). Translocation may also prove to be very costly as capturing, han~
dling, and transporting sea otters involves a highly complex and time
consuming process.

Most basically, explicit criteria must be designed by which manage-
ment alternatives can be evaluated. A possible evaluative framework is
abstracted in Table 5. The major considerations (or evaluative crite-
ria) which, in my view, should be taken into account in judging differ-
ent management alternatives include biological protection, socioecononmic
impact, technological feasibility, administrative feasibility, enforce-
ment feasibility, and adwministrative costs (Cicin-Sain, 1980). These
considerations are either rooted in the objectives and requirements of
the Marine Mammal Protection Act, or are, as in the case of administra-
tive feasibility, for example, mostly called for pragmatic reasons
(e.g., keeping down the costs of government).

The biological preservation criterion (i.e., insuring the current
and long-term well-being of & particular species and of its ecosystem)
is a primary objective of the Marine Mammal Protection Act. Section
2{6] of the Act states that, "marine mammals have proven themselves to
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be resources of great international significaunce, esthetic and recre-
ational as well as economic, and it is the sense of the Congress that
they should be protected and encouraged to develop to the greatest ex-
tent feasible commensurate with sound policies of resource management
and that the primary objective of their management should be to maintain
the health and stability of the marine ecosystem.' According to the
MMPA, then, biological preservation is the major reasoe for management.

The socioeconomic impact criterion cousiders the nature and extent
of the effects that decisions about marine mammal management may have on
specific human groups or communities. This is a criterion for evalua-
tion which could well stand on its own merit. One is always interested
in how people are affected by government action and in questions of so—
cial equity--what is the overall cost and benefit to society accruing to
specific government actions? This criterion is also partially rooted in
the MMPA--with specific referemce to fishery resources. Under Section
103(b) which prescribes regulations for the taking of wmarine mammals,
the Secretary shall give full consideration to a variety of factors, in-
cluding "“the conservation, development, and utilization of fishery
resources,"

The technological feasibility criterion raises practical consider-
ations as to whether a particular management alternative is workable
given existing levels of scientific knowledge and technical capabil-
ities. Taking translocation as an example, one might question the extent
to which sufficient scientific knowledge is available on such variables
as the appropriate number and wix of animals that would be necessary to
carry out a successful translocation. This criterion is also rooted in
the MMPA; Section 103 (b) [5] prescribes that the Secretary shall take

into account ‘“the economic and technological  feasibility of
implementation” in wmaking regulations about the taking of marine
mammals.

Administrative feasibility refers to very practical cousiderations
of how a particular management alternative may be carried out. Given
the highly complex intergovernmental system that characterizes this man-
agement area, what are the best organizational means for implementing a
particular management option? What organizational adjustments may be
necessary (e.g., adjustment of tasks, responsibilities, communication
channels, hierarchical relationships)? What interagency and intergovern-
mental arrangements are most workable? Through what means can consulta-
tion with affected groups, individuals, or agencies best be
accomplished?

Enforcement feasibility may, in fact, be considered as an aspect of
administrative feasibility. Ascertaining the likelihood of effective en-—
forcement of proposed regulations is a highly pragmatic consideration
which needs to be taken into account. Adoption of regulations which may
ultimately prove unenforceable (because of political opposition, logisti-
cal difficulties, or lack of adequate deployment of funds and personnel)
may thwart the intent of any management regime and render it
ineffective.
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Minimizing the costs of management should be of concern in any
consideration of mwanagement alternatives. As we discussed earlier,
because of the technical difficulties involved in capturing, handling,
and transporting otters, management methods such as translocation may
prove Lo be very expensive. Different management alternatives should
thus be systematically compared in terms of their cost-effectiveness.
In addition, equity considerations as to who should properly bear the
administrative costs of running and enforcing a regulatory system
{currently being shouldered by the taxpayers) should be raised.

In summary, policy makers need to take into account a variety of
biological, social, economic, technological, administrative, and
enforcement feasibility considerations in evaluating alternative options
for managing sea otters and shellfish fisheries in California. These
considerations served as the framework for discussions on management
options during the workshop sessions of the conference (see Workshop
Questions). A summary of the substance of these discussions may be
found in the Plenary Session, elsewhere in this volume.
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4., LEGAL AND ADMINISTRATIVE ISSUES

DISCUSSION

ROBERT EISENBUD, LEGAL COUNSEL, MARINE MAMMAL COMMISSION

I do mnot have extensive comments prepared but I would like to
comment on one or two points that Rip Smith made and then discuss what
I think is a useful approach to a solution of this problem that is set
forth in a letter of 2 December 1980 from the Marine Mammal Commission
to the Fish and Wildlife Service. A copy of that letter is included
in the package that mest of you have recelved entitled "Background
Materials--Management of Sea Otters and Shellfish Fisherles in
California: Policy Issues and Management Alternatives.”

The brief comments on the legal analysis are only to supplement
what was already very nicely set forth, and that is that a fundamental
result of the statutory scheme that we are operating under is that any
“taking" of sea otters, including capturing and moving, may only be
done at this time for the purpose of enhancing the sea otter's well-
being. Anyone that wants to capture and move a sea otter must be able
to convince the Secretary of the Interior, acting through the Fish and
Wildlife Service, that doing so 1is going to help to restore the
threatened sea otter population to a non-threatened status. There is
no room, in my view, to play with that burden. It's clear, and it's
coopelling. In practical terms, however, it may be possible to devise
a translocation program that is primarily designed to help the sea
otter population recover to non-threatened status and also, Inciden-
tally, to avoid conflicts that are perceived to be imminent. What I
mean by that is that it may turn out that the best thing to do for the
otter is to take 50 animals, for example, and put them somewhere that
is relatively free from the risk of an 0oil spill. The question of
where those 50 animals come from is, as I understand the scientlfic
information right now, unresclved. That question is going to have to
be answered and all I am saying is that the primary goal In selecting
those 50 animals must be the recovery of the sea otter population. A
secondary goal that might be served by the same translocation, if we
are lucky, is the avoldance of sea otter/shellfish conflict. But that
remains to be worked out, and it's the kind of thing that people have
to start looking at in the near future.

The second legal consideration is that once the otters are not
threatened, then it is my view that it will be possible to undertake a
zonal management scheme which will move toward establishing the opti-
mum sustainable population (O0SP) and which will wnot, in my view,
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require sea otters throughout the entire historic range. The develop-
ment of the concept of OSP as it applies to sea otters is another
issue that requires attention, but I do not believe that we are para-
lyzed and unable to do anything in the meantime. The Commission's
letter that 1 referred to sets forth an approach that will get us
going toward that goal and help to avoid some of the problems and the
conflicts that we might encounter along the way 1f we don't get
started soon.

WILLIAM MAXWELL, ASSOCIATE MARINE BIOLOGIST, MARINE RESOURCES BRANCH,
CALIFORNIA DEPARTMENT OF FISH AND GAME

1 think that, basically, the information that was presented in
the preceding papers pretty accurately reflects both the historical
record and the present situation with respect to this issue. 1 think
it's important to re—emphasize what the state's policy 1s with respect
to marine resources in general and to sea otters in particular. As
legislatively mandated, the state policy is to encourage the conser-
vation, maintenance, and utilfzation of the living resources for the
benefit of all citizens of the state of California. The policy objec-
tives include the maintenance of sufficient populations of all species
to assure their continued existence, the recognitlon of the lmportance
of aesthetic, educational, scientific and other nonextractive uses,
the maintenance of sufficient resources to support reasonable sport
use, and to promote the growth of local fisheries consistent with the
aforementioned uses of such living resources. Within that context,
our policy with respect to sea otters then, 1is that they must continue
to receive protection, but that the use of nearshore resources by sea
otters must be balanced with the historical uses of some of those
resources by man. We believe that this can best be accomplished by
some form of zonal management, setting aside areas for sea otters and
designating other areas for use by sport and commercial fishermen. T
think it's also important to recognize that Iin order to effectively
manage our nearshore resources, it 1is necessary for jurisdictional
authority for all the resources to be invested in one agency. For
that reason, we also believe that ultimately management authority
should be returned to the state.

I think that the most salient point of Mr. Smith's paper, which I
would 1like to emphasize, is that, in fact, the Marine Mammal
Protection Act, as presently written, severely inhibits any state's
ability to balance both utilization and congervation of 1ts resources.
In order to resclve these problems, the Marine Mammal Protection Act
should undergo some substantial amendments not only to address that
1ssue, but to both resolve and clarify some of the other important
concepts such as OSP and the health and stability of the ecosystem. I
might hasten to add that we have also indicated our willingness to
cooperate {which we are already doing)} and to participate with the
Fish and Wildlife Service in a program to develop a viable recovery
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plan and to carry out a translocation effort that will establish a new
population of sea otters somewhere within the historical range.
However, before a site is selegcted, we think that all
potential sites, within the historical range, should be assessed, not
only to determine if these sites are adequate in terms of shelter and
food for the otters, but also to determine whether they would, if cho-
sen, have a minimal conflict with any existing or potential shellfish
fisheries.

WILLIAM SWEENEY, AREA MANAGER, U.S. FISH AND WILDLIFE SERVICE

I would like to state that the two speakers, Biliana Cicin-Sain
and Rip Smith, certainly gave, I think, excellent presentations on the
difficulties involved in implementing the ESA and MMPA. I think you
all can understand now how constrained the Fish and Wildlife Service
is in the things it is required to do, and the approaches that it has
to take to satisfy these mandates.

Bob Eisenbud referred to a letter from the Marine Mammal
Commission to the Director of the Fish and Wildlife Service, Lynmn
Greenwalt: We are in the process of responding to that letter. There
will be a positive response, that will reflect exactly what Bob was
suggesting. I certainly couldn't agree more with Bill Maxwell that
we'd like to see the management of sea otters {and I think maybe the
other 25 endangered species In California that cause me grief of one
kind or another) returned as rapidly as possible to state management.
1 can assure you that the sea otters and condors alone are enough to
take up a good share of my time. Almost every ome of the other 24 or
so, whatever they are, has its special interest group or groups, fre-
quently on both sides of the spectrum. Special interest groups devote
their time and effort in the interest of Increasing and preserving
these various endangered species. Other groups who have genulne dif-
ficulties as a result of the legislation--as a result of listing a
specles——create social, economic and other kinds of conflicts that are
very difficult to resolve, particularly when the laws are as tightly
drawvn as they are.

The last thing I want to speak about is the recovery plan that
Bi1l Maxwell mentioned. It 1is, at the present time, one of our jobs
to produce a recovery plan for the sea otter. Qur draft recovery plan
has been through one technical review and is currently being reviewed
again by the technical people involved in the entire sea otter
restoration effort. After it gets through that one round (which we
hope will be in another month or so) then all of the agenciles
involved, will have an opportunity to review those comments. After
this first round of scientific and technical review is completed, we
then will be putting out a revised edition for all of the agencles to
look at. Ultimately we hope to have a recovery plan which will meet
the criteria that were established by law and identified by Bob

235



Eisenbud in his letter to Lynn Greenwalt, and hopefully, in the long
run, reach a situation, which will in fact, permit management of the
sea otter to be returned to the state Department of Fish and Game.
That's where we want to go, but it's going to be a rather difficult
trail, as I'm sure you can all appreclate.

JOHN BURNS, MARINE MAMMAL COORDINATOR, ALASKA DEPARTMENT OF FISH AND
GAME

Dr. Botkin indicated this morning that the 19705 were a decade of
rhetoric and Rip Smith indicated the crosscurrents of conflict in the
Marine Mammal Protection Act, and I submit to you there is no other
federal act that has generated more rhetoric than the MMPA. I'd also
echo the comments that a return of management for marine mammals to
the state 1s certainly a long, hard road and we know that from first-
hand experience. I won't go into the history of marine mammals In
Alaska--it's long and deeply intertwined to this day. The importance
of marine mammals to our resldents is so great that one of the most
endangered whale species continues to be harvested.

Our management goal with marine mammals was bagically the same
for all species——1'1ll speak specifically of sea otters. The goal was
to ensure the perpetuation of the species and, where necessary, the
enhancement of the population status and protection of habitats and
optimization of beneficial uses, usually interpreted to mean consump—
tive uses, although, 1 assure you that was not, and has not been the
case. Management of otters in Alaska involved a research program, an
extensive live capture and transplant program, to re-establish otters
throughout southeastern Alaska. These were areas of former range and
some harvesting was accomplished, mainly in conjunction with studies
of otter reproduction. In the 1960s, unlike the decade of the 1970s,
there indeed was a can-do atmosphere in approach to programs of en-—
hancement of populations that were depressed. With otters, the objec-
tive of reestablishing them was a simple decision to make. They were
not exoties, they were animals to be reintroduced into areas of former
range. The time, money, and manpower that would have been required to
conduct investigations to accurately predict the outcome of an otter
transplant were deemed, in this case, better to be utilized in the
actual transplant and we would study after the fact the ocutcome of the
transplant. I think it’'s important to say that's not an arbitrary and
capricious decision, given the fact that we re-introduced them to
areas where they already had been. However, we undertcok that action,
always assuming that there was indeed an option to manage the popula-
tions of these re-introduced otters once they became firmly
established. We found, to our chagrin, in 1972, that this indeed was
not the case. That, of course, was a serious miscaleulation, at least
to the present time.
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A second miscalculation on the part of the state of Alaska was
not seeing ahead to a decade when, as a result of the rhetoric, man
would largely be excluded, at least insofar as some advocate groups
were coacerned, from being considered as a significant, functioning
element of the ecosystems. This could certainly not be the case in
Alaska, especially where we have tremendous, direct dependencies on
marine resources, including marine mammals. Dr. Partridge, speaking
from the viewpoint of a philosopher, raised the interesting point that
it is possible, in seeking a specific goal, to In fact, realize the
opposite. I believe one example was related to spiritual matters, and
he indicated that in seeking to save one's soul, it may be lost, and
vice versa. There is a similar conceptualization which is more to the
point of this meeting, and that is the Marine Mammal Protection Act.
I stress the point ‘“protection.” 1 believe the Marine Mammal
Protection Act was ideally and conceptually designed, in fact, to deal
with significantly depressed, depleted species of animals. It has
proven impossible to come to grips with the real problems existing for
species whose health and welfare is secure. This results from the
conflicts inherent, as I said, from the beginning, 1iIn the Act, and
especially in interpretation and implementation of the Act. The three
federal agencies involved directly or indirectly with implementing the
Act, the Fish and Wildlife Service, National Marine Fisheries Service,
and the Marine Mammal Commission, as an advisory body, can and have
been able to move very swiftly and decisively, to implement programs
of protection. That is laudable, and of great benefit to the
endangered and significantly depleted species. They have been unable
to function In an effective manner where management, as opposed to
protection, is required. I think the record is very clear on that
matter. The current situation regarding the California sea otter is
an example, as is the situation with marine mammals in Alaska at pre-
sent. I predict that the management program which will eventually be
implemented in California will not be significantly different from
proposals advanced in the early 1970s, but which were, In fact,
stopped by the past interpretations and the time consuming rhetorical
debates resulting from the Marine Mammal Protection Act. We in Alaska
are seeking a careful and thoughtful review of the Act, in order to
once again be able to institute a comservation oriented management
regime. This will involve a very careful review of the Act per se and
of administrative actions implementing the Act.

ROBERT THORNTON, NOSSAMAN, KRUEGER, AND MARSH (FORMER STAFF MEMBER,
COMMITTEE ON MERCHANT MARINE AND FISHERIES, U.S. HOUSE OF
REPRESENTATIVES)

I thought it might be helpful to discuss to the extent that I
can, what the congressional view of marine mammal and endangered spe-
cles issues conflicts 1is, and specifically, what the view of the sea
otter conflict 1is. T think 1t's important to keep 1in mind that
although as Rip Smith indicated, most of the policy issues relating to
sea otters and endangered species have been made by Congress in the
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two mentioned statutes, it's also the case that one Congress cannot
bind another Cengress and both of these statutes are subject to change
and they are not written in stone! I think the clear evidence of that
is what occurred in the course of the 95th Congress, with the
Endangered Species Act, which was subject to rather extensive amend-
ment because of the controversy that developed primarily as a result
of the Tennessee Valley Authority vs. Hill decision, the snaildarter
case, but also because of a general sense on the part of Congress that
the Endangered Species Act did not adequately accommodate all of the
concerns that are expressed in a variety of other congressional enact-
ments, ineluding the Outer Continental Shelf Lands Act. 1 would say,
as a bit of background, that it's difficult, of course, to predict
what any particular Congress might do simply because the institution
is a reflection of all the diverse constituent groups in the country.
But I'll hazard a few guesses, nonetheless.

First, I don't think that there is any overwhelming enthusiasm to
amend the Marine Mammal Protection Act, or the Endangered Specles Act;
more specifically, I think there's even less enthusiasm to amend the
Marine Mammal Protection Act. There have been some fairly bloody
battles in the past with regard to the tuna porpolse controversy,
which pitted rather powerful interests against one another and the net
effect of that was no amendment to the statute; hence, I think that
amendments to the Marine Mammals Protection Act are reasonably un-
likely. I don't think you can say the same thing wirh regard to the
Endangered Speclies Act primarily because the impacts of the ESA are
more national 1in scope, they affect a wider varlety of constlituent
groups, and controversy over the Act is much greater. I think that,
in addition, what will happen with the Marine Mammal Protection Act,
(which 1is, by the way, up for reauthorization by the Congress this
year, and requires a congressional action to continue the authoriza-
tion of appropriations) will be much more a product of the Alaska
experience than it will be a product of the experience of the central
coast of California with sea otters. The controversy with regard to
Alaska is much more visible, I think there is more congressional con-
cern and interest in that issue than there 1is in the sea otter issue,
and in fact, I think it's been rather startling how lirtle
congressional attention the sea otter conflict has recelved in
Washington.

The Endangered Species Act amendments in the 95th Congress, were,
in my opinion, a product of a general concern on the part of Congress
that the Act was overly rigid, and specifically, that the critical
habitat provision, Sectfon VIT of the Act, which Rip Smith spoke
about, was overly rigid. Congress established an exemptlon process
which does provide for exemptions from the critical habitat provision,
Section VII, although the amendment is not an authorized exemption
from the taking prohibitions of Section IX of the Endangered Specles
Act. There is continuing legal controversy about that. I think that
it's also relevant to keep in mind that, although the critical habitat
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provision of the Endangered Species Act (which requires federal agen-
cies to ensure that their actions are not likely to jeopardize the
continued existence of a listed species), represents a rather dramatic
and strong prohibition on federal agency actions and has been utilized
in litigation 1in several instances involving marine resources and
Quter Continental Shelf activities (e.g., the Beaufort Sea and the
Georges Bank). The bottom line of those decisions has been that the
lease sales proceeded. 1 think that those people who spoke earlier
today indicating their desire to utilize the sea otter listing as =
mechanism to affect 0CS Lease Sale 53 should keep this fact in mind in
formulating their position on this issue.

WILLIAM KIER, ENVIRONMENTAL POLICY SPECIALIST, CALIFORNIA STATE
SENATE OFFICE OF RESEARCH

Ten years ago, 1 was much better qualified to speak on the sub-
ject--the subject was much simpler then, and I was on top of it, or
thought I was! So I set about to see how hard it would be toc bring
myself up to speed on the subject, and it's painful, let me tell you!
In effect, I've had a luxury that perhaps many of you have not had, in
that I have been away from the d4ssue while all the complexities
described in the papers by Rip Smith and Biliana Cicin-Sain have
evolved this past half dozen years. So 1 can attempt, at least, to
look at this thicket that you all have created and speculate on how in
the hell you got there, and how you're going to get out! 1It's not
entirely humorous, 1it's sort of tragic-comic, in my estimate,
because I think I recall what the issue was and I'll be damned if I
know how you're going to resolve it with the tools that you've put
together in the past half dozen years. And I don't mean to put you
down, because I've seen it occur in too many other areas. 1 stopped
off 1in Monterey yesterday to watch the Pacific Fisheries Management
Council, which was created by another federal enactment within the
past half dozen years and I listened very carefully while a management
plan, (and that's in big quotes) was adopted for Pacific salmon. I
came away with the distinct impression that that was less a management
plan than anything that was being put together half a dozen years ago,
which i1s to say that I think that the options are fewer as a result,
and I think this is what Rip and Biliana were saying in their papers.
I think that what Rip's paper sald was, there isn't any “"wiggle room"
left, and Biliana, who provided us a road map to the Fish and
Wildlife Service, said, "You can't get there from herel™

I think that the problem has been compounded by federal interven—
tion, and that the solution is likely to decrease that federal role.
1 thought it was very interesting that when B1ll Maxwell said that the
policy of the state of Califormia was to return jurisdiction over sea
otters to the state, some of you hissed! T thought you were federal
employees until I heard Bill Sweeney say the same thing. Now, Bill
Sweeney 1s one of the ranking federal bureaucrats here, and he wants
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to get rid of the job! Bill Maxwell wants it back, so who are the
hissers——who are you-—and why? What's your problem? Are you afraid
that we are incapable of resolving the problem here in California? I
don't think we are. I think probably, in this room, are represented
most, if not all, the legitimate interests that come to bear on sea
otters and abalones--we even have somebody here from New Hampshire,
so I'm sure that we have almost all the national interests playing
right here in the room. So, saying up front, that I'm not an expert
on Section ITI-5~1-A-Sub 2, or any of those other arcane provisions of
public policy that you all have generated in the last half dozen
years, it strikes me, and I think the papers bear out, that to the
extent that there is any way out of the thicket at all, getting the
federal role reduced 1s probably one of the tools available to us. 1T
can recall the U.S. Fish and Wildlife Service as cooperators rather
than regulators, and I thought they did a pretty fine job 1in that
mode. They seem strung out on their nev regulatory role. I have this
great feeling about California, and Czlifornians, and T think that we
can do the job and I think the job, as I've heard it described here
is, in fact, in our domain and within our capabilities.

NAOMI SCHWARTZ, CHAIRPERSON, CALIFORNIA COASTAL COMMISSION

I1'd like to use my five minutes to talk principally in twe areas.
One has to do with jurisdictional authority, and the second has to do
with how government decision making, from my perspective, 1s done. 1
think there are aspects of both those questions which have not yet
been hit upon, and 1'd 1like to make some suggestions in both areas
that perhaps can be discussed further tomorrow.

1 want to start by saying that I am not familiar, intimately,
with any of the federal laws that are relevant to the issues before us
today. 1 don't know if the Marine Mammal Protection Act has in it
any kind of preemptive clause, which for example, would affect its
relationship to the Federal Coastal Zone Management Act. If that 1s
the case, some of my comments may need to be tempered, or explained in
some other way. But I'm golng to proceed on the assumption that the
Federal Coastal Zone Management Act is not preempted by the Marine
Mammals Protection Act, because my remarks will be relevant to the
Coastal Act and the attorneys can jump in at any point! Before I just
say a few brief words and read briefly one policy from California's
Coastal Act, I'd like to say that the Federal Coastal Zone Management
Act, notwithstanding the federal Comstitution, does give a rather
unprecedented kind of authority to the state of California, and to
other coastal states, who have coastal management plans adopted. That
is what we call the "consistency provision.” The state of California
today, actually, does have authority over federal activities through
a requirement that those activities be deenmed, by California, con—
sistent with our coastal plan. Both activities which need federal
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permits and federal activities which, in fact, are deemed to have an
effect on California's Coastal Zone, are subject to thls comnsistency
review. In fact, the state of California must concur with the federal
government that such activity 1s consistent with our program in
California, otherwise, that activity may not proceed. There are cer-—
tain stipulations for what happens when the state and federal govern—
ment are in conflict in that assessment, but I raise this at the
outset because it occurs to me, in preparation for this conference
today, that translocation activity, which 1is one potential management
solution which is being discussed, may in fact be such an activity.
And while it may be protective of the sea otter and may totally comply
with the Marine Mammal Protection Act, it may need to be reviewed for
consistency with California's Coastal Management Plan. With that in
mind, I'd 1like to discuss, very briefly, some of the policies in
California's Coastal Act that relate both to protection of the sea
otter and to protection of marine resources and of commercial fishing
activities. I want to read just ome policy, Section 30230 in the
Marine Environment Section, and ask you to keep in mind as I read it,
that this policy relates on the one hand to protection of sea otters;
on the other hand, protection of shellfish. It reads as follows:

Marine resources shall be maintained, enhanced, and where
feasible, restored. Special protection shall be given to
areas and species of special biological or economic signifi-
cance. Uses of the marine environment shall be carried out
in a manner that will sustain the biologlcal productivity of
coastal waters, and that will maintain healthy populations
of all species of marine organisms, adequate for long term
commercial, recreational, scientific and  educational

purposes.

I think the complexity 1is growing. That is the key policy in the
Coastal Act, activities which are carried out necessarily in confor-
mance with this Act, would have to be measured by this kind of policy.
In addition to this policy, there are very strong policies in
California's Coastal Act, specifically related to commercial fisheries
and to protection of commercial fishing resources. There is a pre~
sumption, in fact, in our law in Californlia, that the maintenance,
ephancement and protection of coastal resources apply both to specles
of marine organisms, and to opportunities for commercial fishermen. I
think that the conflict of this conference makes clear that there 1s =
potential lack of compatibility, which California’'s Coastal Act did
not and does not account for because it assumes this kind of com

patibility.
1 want to say, just briefly, that to date, sea otters have been

relevant at our activitles in the Coastal Commission in.a few ways and
1'd just like to mention what they are. In addition to our con-
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sistency review, we have just presented to the Governor and he to the
Secretary of the Interior, the state's comments on Lease Sale 53. As
I'm sure all of you from San Luils Obispo County are aware, we sup-~
ported this county's recommendations for deletions of those tracts
which are within the sea otter range, based on the potentlal for
devastation to the species as a result of an oil spill. That conten-
tion has been disputed today, and I imagine will continue to be
disputed and certainly more data will be needed to elther negate or

gsupport it. The Coastal Commission has, in terms of our statutory
requirements, completed a review of the Coastal Zone for power plant
siting. We have designated areas where power plants should not be

sited, in conformance with the Coastal Act, the kinds of biological
resources that would pre-determine no power plant siting, including
concern for the sea otter. 1In addition, we reviewed sites along the
coast of California for a potential Liquified Natural Gas facility.
The consideration of the presence of the sea otter species was rele-
vant to that concern as well. But that is essentially the extent of
our involvement to date. 1 imagine, however, if there 1is any manage-
ment program being put forward that does involve, as I said, an acti-
vity per se, that the California Coastal Commigsion's concern will be
renewed.

1 want to talk finally, about one aspect of government decision
making that I think is relevant, from my own experience, both on the
Commission and in the Legislative Office, 1it's very real to me. And
1t's not mentioned explicitly in Biliana's paper, slthough I think the
suggestion for wy concern is there, and 1 want to quote from Biliana's
paper. She is putting in context the placement of the sea otters on
the endangered species list, and talking about the role of the Friends
of the Sea Otter, says, as follows:

The position of this highly influential group has con-
sistently been that the sea otter population should continue
to expand naturally throughout 1its former range. As gelf-
appointed spokesman for the animal, the Friends are to be
credited for their systematic, relentless, well-prepared and
ever vigilant attention to management matters related to
their preferred critter. Their input into management deci-
sions during the 1972-80 period has always been cogent,
well-researched and presented, timely, and, by and large,
successful. The participation of other groups in the man-
agement debates of this period has been much more ad hoc and
sporadic. While commercial fishermen made their voices
heard at specific meetings and vented their emotions in the
privacy of their boats and of their communities, this reac-
tion seldom reached the public record in a systematic
fashion.
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1 want to suggest that, 1in addition to laws and agencies and
regulations and conferences, such as this, and conclusions for the
best management proposals based on the best data at hand, declsions
are also made, influenced by political constituencies; the Friends of
the Sea Otter have successfully been such a constituency. I just want
to point out that the shellfish fishermen are, 1 think, a growing
constituency of this kind and the fact that this conference is as much
a response to thelr conceruns as it is to the concerns of the conser-—
vationists, attests to that fact. 1 think that in the future, even
more than in the past, that political constituency will be a factor in
the cutcome.

GORDON REETZ, NATURAL RESOURCES SPECIALIST, PACIFIC OUTER CONTINENTAL
SHELF OFFICE, BUREAU OF LAND MANAGEMENT

The Bureau of Land Management is involved with the leasing of
offshore oll and gas lines in federal outer continental shelf (0CS)
waters, whieh are three miles offshore. Part of the more recent
leasing that 1is taking place {s Lease Sale 53, which includes the
area from Point Concepcion to the Oregon-California border. Secretary
Andrue has selected the Santa Maria area as the area to be selected
for the sale. Sea otters are in that particular area. I think
everyone here 1s fully aware that olil has potentially devastating
effects on the sea otters-—oil and sea otters just dom't mix! But
unfortunately, we do not live in a pristine environment. Offshore oil
and gas development has continued in the past, before Sale 53, and for
the new Administration, from the news accounts, it 1s clear that it
probably will continue at an accelerated rate. Besides our develop—
ment, the Bureau of Land Management, specifically, the Quter
Continental Shelf office, has plans for the future; there is much oil
tankering going on, which will continue with, or without, our activi-
ties there. Besides our activity, the state of California 1s devel-
oping the EIS, referred to as the Environmental Impact Report, to
develop their state lands, turning around Point Concepcion, gettling up
{nto the sea otter range. We can't step back--we live in an environ-—
ment that's threatened with oll impacts, and what we could de 1s to
try to reduce those lmpacts. We could try to reduce the threat to the
sea otter, which is in a very precarious position. This particular
population, isolated along the coast of California, would have a
better chance of surviving any mishap by being translocated. That
last statement represents my opinion, not the Bureau of Land
Management's, but translocation would relieve a lot of pressure.

NICK WHELAN, RESOURCE MANAGER, CHANNEL ISLANDS NATIONAL PARK

There has been considerable talk about the Channel Islands as a
potential sanctuary, a last chance for the sea otter, and I'd like to
give you a little background on the Park.
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Channel Islands National Park was established on March 5, 1980,
It cousists of five islands, the four northern Islands Anacapa, Santa
Cruz, Santa Rosa, and San Miguel, and one southern island, Santa
Barbara Island. One nautical mile around each island, has been
included in the boundary of the National Park, as well; however, at
the present time the Park Service manages only the three smallest
islands that were originally the Channel Islands National Monument.
The legislation specifies that when funds are appropriated, all of
Santa Rosa Island and a part of Santa Cruz Island will be purchased.
As far as the marine resources are concerned, however, the legislation
also is quite specific that the state of California will continue to
manage and have jurisdiection over the marine resources, the water, the
living resources within the Park boundary. We, of course, acknowledge
the responsibility of the state, and we intend to cooperate with the
state, to insure the protectfon of resources as well as to contioue
research concerning the nearshore marine environment around the
Istands. Of course, we also recognize the management responsibility
of the National Marine Fisheries Service, which has ultimate respon-—
sibility for marine mammals, even though they’'re on our Islands some-
times and, of ecourse, the Fish and Wildlife Service's jurisdiction
over the sea otter at the present time. We have a legitimate concern
for the resources around the Islands, because it's very difficult to
divorce the health and the well-being of populations of animals on the
Islands for instance, the brown pelican, from the health and well-
being of populations of animals upon which those species depend, such
as the anchovy and various other pelagic fishes.

The legislaticn also gives us the responsibility to recommend to
other agencies how the resources of the Island, or around the Islands,
should be managed. Natlonal Parks are areas which have been deemed so
special that the proper use of thelr resources has been judged to be
preservation. I don't think that everyone would agree with this but
in my view, it is legitimate to look at areas and their resources in a
variety of ways-—aesthetically, philosophically, and economically.
Perhaps most importantly, national parks can function as areas of
baseline, or control, so that such scientific questions as have been
raised here today, can be answered more readily. Obviously, it is as
important to preserve dynamic natural ecosystems without the influence
of man in the marine environment as it is on land.

I will read to you now, verbatim, the National Park Service
policy on the re-introduction of native plants and animals.

The re-introduction of native species into Parks {is
encouraged, provided that adequate habitat exists in the
Park and on adjacent public lands and waters to support the
species; provided that the specles, based on an effective
management plan, does not pose a serlous threat to the
safety of Park visitors, or Park resources, or to persons
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or property outslide of Park boundaries; provided that the
species being reintroduced wmost nearly approximates the
extirpated subspecies or race; provided that the species
disappeared or were substantially diminished because ﬁf
human induced change, either directly oF indirectly, tg tbe
ecosystem; and provided that the conf inement of animals by
fencing will be permitted only unt

thoroughly accustg;ed to the new area, ©°T that they hsvf
become established sufficiently that Ehreats from pri &
tors, poaching, disease or other factors, have been
minimized.

i1 the animals becomne

s under these stipulatijons.

fle
1t seems that the sea otter quali 3 once sgain this is the

However, to relterate, all we can do, -
policy of the Park Service, 1s to carry out such programs }n coope;i

tion with other effective parties and agencles. Sinciiit s %ftua y
the responsibility, totally, of the otherl parties an ag;nc es,iwe
will be glad to cooperate with any relevant partles and agencles
whenever a decision is made.

ROBERT EISENBUD

The federal consistency question that Ms. Schwartz hzflraiseihis
an interesting one. And just to sort of close the loop ?2d eavefirsi
discussion with something that we might all look atl’,11 A saa frst
that, obviously, the goal of the federal agencies at this time i1s fu
consultation and cooperation 1in an effort to achieve i_ionsensgz:
which is the same thing that would be reached by the Cﬂrs 5 e“thC
sultation. Second, just looking at whether or mot T Efcgniii iﬁiz
provision, per se, applies, I don't think the stateh ) ? othat
identified marine mammal permitting activities among the ;ct :;st 5
would be affected by the consistency provisiqp in tteip ng aIfwit
approved. 1 stand to be corrected, but I don't thi: t ' & £
didn't, my understanding is that it would have t? e a?en i ﬁtw
will require a review process, and 80, it wouldn't a%? yr Sk ng:;
But third, and perhaps the most interesting thing is, 1 Yor tate w at
might be the worst case because of the result that 1 migo ng to pri_
ject, if the consistency provision applies, and the conslstency prov p
sion were exercised by the state so as £o Veto in fffeit,tg pzosoiel
translocation, the result might very well be no actdon ¥ ie efe a
government, which would be tantamount to unrestricte eﬁpags on o iia
otters. That does not seem, to me, to be necessarili ; e 1est result,
so 1 suggest that the consistency provision ig best left alome.

245




A question from the audience, addressed to Nick Whelan: You've
indicated the policies in the National Park Service regarding the new
Channel Islands Park. Would you comment on the use of resources
within the National Park, such as harvestable urchins and abalones,
and then, if it {s a sanctuary, as I percelve it to ke, would you com
ment on the extended obligation of the Park Service, within your
policy, of affecting other parties' interests, adjacent to park lands,
with regard to future expansion.

NICK WHELAN

1 was certainly hopling to escape any controversy! I will take
your use of the term sanctuary as not referring to the National Marine
Sanctuary, which is something entirely different. Yes, National Parks
are supposed to be areas where management is based upon preservation
and allowance of natural ecosystems to function. Nevertheless, each
National Park is established by itself by an Act of Congress, signed
by the President. This Act of Congress stipulates that while we are
able to have a boundary of one nautical mile around each of the five
islands within the Natiomal Park, that the state is to retain, to keep
and to hold forever, management responsibility and jurisdiction over
the marine resources. One might ask therefore, why have the boundary
in the first place? There are various advantages of having the boun-—
dary. One 1s that we can cooperate with the state in enforcement, 1in
expending federal funds for jJoint research, and also it gives us a
certaln legitimate right to make management recommendations. In fact,
the leglslation stipulates that we are to make recommendations to
other agencles regarding the resources within the entire park boun—
dary. We can comment on 0CS lease sales in this respect, we can hope-
fully try to get other agencles to respect our point of view,
regarding the legitfmacy of a2 preservation management philosophy; but
there is certainly no statutory obligation on the part of the state,
to accept any of our management recommendations.

NAOMI SCHWARTZ

I think that the Marine Sanctuary status which the Tslands have
received is relevant to this discussion, and perhaps the
Representative of the Department of Fish and Game wants to respond,
because that status does afford the DFG jurisdiction over the 6 nauti-
cal miles surrounding the Channel Islands. That was a concern that
was ralsed by the commercial fishermen on hearings on the marine sane-
tuary. They wanted assurances that DFG would continue to regulate
fishing activities in that area, and that the federal government
wouldn't preempt that.

246



BILL WOOD

The question that Mr. Gale asked, I think, related to the mood of
cooperativeness between the particular agencies, state and federal, in
trying to resolve the problem. Does anyone want to address the
question of legal amendment?

ROBERT EISENBUD

1711 take a shot at part of it, on behalf of the Marine Mammal
Commission. Yes, there is an interest 1n addressing the problem that
was discussed today, and as 1 mentioned in my brief summary remarks,
we believe that our letter of December 2, 1980, reflects a desire to
get at this problem, and take fnto full consideration, conflicts with
fisheries. But our letter 1s based on the idea that the first actions
with respect to taking otters have to be designed to enhance their
status under the existing legislation.

PAMELA FERRIS-OLSEN, UNIVERSITY OF CALIFORNIA AT BERKELEY

As far as actual coil drilling in the sea otter refuge in Lease
Sale 53 is concerned, what are some of the mitigation measures
involved and who will bear those costs?

GORDON HEETZ

The mitigation techniques that are avallable, 1 would guess, are
what's on the platforms now to prevent an oil spill, and oil spill
containment equipment that would be on the scene to try to protect the
animals from any sort of oil spill. Who bears the cost of the
clean-up? The oil company. Who bears the cost of the death of the
animals? That's a legal question; I don't really know who's 1involved
in that. The technology invoclved in oil spill containment is
improving rapidly. Recently, we observed a video demonstratlon of a
new skimmer being developed by a Swedish firm, which 1is capable of
skimming up ©¢il in a boomed area. 1 believe the limiting factor now
{s not so much the skimmer, at least in seas up to six feet high. The
technology 1is leap—frogging, so there are encouraging signs that oil
spill containment measures are improving, and that there is goilng to
be more safety, bullt—in, for these animals.

ALYCE PORTER, ATASCADERO

1'd like to address my question to Rip Smith, who spoke about the
laws. Those laws could be changed, isn't that so? The point I want
to make is, everybody is calling the sea otter threatened. Haven't we
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heard that all day today? Now, there are 120,000 or more sea otters
in Alaska, and Dr. Aryan Roest wrote a paper which a lot of you are
familiar with saying that the sea otter, in California, is not a
gsubspecies. Tt seems to me, if it's not a subspecies, then the
federal government should have no say in what happens in California
and it should be turned back to the California Department of Fish and
Game, and they should handle the problem.

RIP SMITH

The process of listing of any species on the endangered species
1ist goes through a number of congiderations, and opportunity 1s
allowed for comment by those involved. 1In the case of the California
sea otter, the specles was subject to 291 comments, 289 of them
favored listing of the sea otter as a threatened species. There was
consideration in that 1listing of whether or not the sea otter was a
subspecies; that does not dipose of the question simply because the
Act allows protection of independent populations whether or mnot they
are a separate specles.
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PUBLIC COMMENT SESSION

Moderators

John B. Richards and
Christopher Dewees,
University of California
Cooperative Extension
Sea Grant Marine
Advisory Program



PUBLIC PARTICIPATION AT THE REGIONAL FORUM

The general public was provided with a variety of opportunities
for participation during the two~day forum. While the first day's
activities centered around presentation of comamissioned papers from
experts in the relevant fields and discussion by panel members repre-
senting the full range of affected interests, the general public was
strongly urged to participate In each panel discussion during
question-and-answer sessions that followed the panel presentations.

In addition, a public comment session on the second day of the
forum was devoted to airing the views of the general public, and any
person or group wishing to express an opinion was encouraged to do so.
A period of one hour and forty-five minutes was scheduled for public
comments by individuals and groups. To 1insure that all who wished to
speak would have adequate opportunity, and to allow for a maximum
number of speakers, a sign-up sheet was provided. Representatives of
organizations, agenciles, or groups were allowed five minutes for a
presentation, position statement or other comments, and private indi-
viduals were allowed three minutes for comments. The public was also
invited to distribute written presentations, position statements, and
comments to the audience during the public comment session. Of the 22
speakers making presentations during the panel comment session, 11
represented organizations and 11 spoke as interested citizens.

Chris Dewees, Marine Fisheries Specialist with the California Sea
Grant Marine Advisory Program, University of California at Davis and
John Richards, co-sponsor of the conference and University California
Sea Grant Area Marine Advisor for the south central California coast,
acted as moderators of this session. Remarks presented during the
public comment session are summarized below.

CYNTHIA GILLETTE-WENNER, MONTEREY, CALIFORNIA

Ms. Gillette-Wenner, reviewing the previoues day's papers and
panel sessions, noted that in 1936 the commercial abalone fishery
moved from Monterey to Morro Bay at a time when the sea otter popula-
tion was estimated to number only 60 animals, and that in 1947 the
commercial clam fisheries were closed. Ms. Gillette-Wenner also men-
tioned that Dr. DeMartinil showed charts during his presentation which
clearly depicted how the populations of various sea otter prey items
had drastically declined around the time the otter appeared in the
particular area being studied. She cautioned against attributing
these declines solely to the sea otter, "It seems to me that if we are
to fairly interpret these charts that we must also include man in the
pleture as well. With his improved methods for harvesting shellfish
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in such vast gquantities as to actually result in moving of omne
industry and the closing of another, 1t seems to me rather ludicrous
to place the total blame for these depletions solely upon the sea
otter.”

RICK WILLIAMS, SANTA BARBARA, CALIFORNIA

Rick Williams, owner of the Mussel Company and member of Save Qur
Shellfish (S0S), noted that management was a relatively new concept to
man. Moveover, several new management procedures were just being ini-
tiated in the shellfish industry. However, Williams observed, "if the
sea otters are allowed to continue thelr range expansion, any manage—
ment procedures init{ated by man are rather moot.” Discussing the
great potential of mussel farming in the Santa Barbara Channel to pro-
vide for future protein needs, Williams warned, "if there's no manage-
ment initiated soon, there will be no need to attempt to farm mussels
in the Channel.”

PAMELA FERRIS-OLSEN, FREMONT, CALIFORNIA

Ms. Ferris—Olsen, a graduate student in Wildiand Resource Scilence
at the University of California at Berkeley, found it ironic that
shellfish Interests and sea otter protectionist groups find themselves
adversaries, as both seek to preserve our marine resources. She
informed listeners that, “the oil spill potential which has heen the
{mpetus for listing the California sea otter as a 'threatened' specles
under the rerms of the Endangered Species Act, and chemical pollutants
guch as PCBs and heavy metals are equally devasting in their implica-—
tions for the shellfish and fishery concerns as they are for the
otters.” Noting the decline in shellfish harvest in areas outside the
otter's range, she attributed this not only to overharvesting and to
the taking of “shorts,” but to pollution as well.

Acknowledging that otter management may alleviate some of the
pressures on shellfish fisheries, Ferris-Olsen felt that the dollars
and manpower used to control otters might be more wisely invested
directly in fishery management and mariculture programs. In c¢losing,
she urged conference attendees to "research all sides of the issue,
{nvestigate all options and critcially evaluate ecological and econo-
mic opportunity costs and benefits before taking a final positiom,”
and “to work together to make this assessment and thereby insuve the
conservation and preservation of all marine resources.”

JUDY GOLDMAN, AMERICAN CETACEAN SOCIETY, LONG BEACH, CALIFORNIA

Ms. Goldman, National Conservation Chalrman for the American
Cetacean Soclety, spoke on behalf of the national organization. The
organization, she stated, believes that protection and recovery of the
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sea otter is most likely to be obtained through compliance with the
Marine Mammal Protection Act's objective of achleving optimum
sustainable population, utilizing an ecological approach to manage-
ment.

pPlans for effecting the recovery of the sea otters should
encompass the broadest possible spectrum of activity
designed to reestablish and maintain the stability and pro-
ductivity of the entire habitat. ACS believes that this
goal can only be achieved in the absence of adversary posi-
tions and that participation of the shellfishing industry
and its information and suggestions are crucial to all
stages in the planning process. Management decision makers
must be provided with sets of reasonable, hard data,
informed public opinion and judgment, up—-to—-date economic
information, and ecologically sound options. ACS feels that
any alternative to range restriction and the economic feasi-
bility of all approaches to zonal management should be
thoroughly con-sidered in the recovery planning process. We
support the concept of translocation and we hope that
reserved breeding populations can be astablished at the
earliest possible time. We recognize the enormous dif-
ficulty involved 1in site selection. Input by the
shellfishery is vital to this process in order to minimize
conflict with translocated otter populations. Any increase
in such conflict would be counter—productive and clearly
detrimental to sea otter protection, even 1in the light of
petroleum development. Man's ability to modify the
environment increases faster than his ability to foresee the
effects of his activities.

Ms. Goldman also stated that the sea otter's apparent vulnerability to
0il contaminiation is a major concern and that it 1is important to
identify deleterious impacts of petroleum exploitation on otters and
to determine proper mitigation measures. She concluded by urging
researchers to continue a thorough economic analysis of sea otters,
which addresses the full spectrum of their resource value.

LAD HANDELMAN, SAVE OUR SHELLFISH, SANTA BARBARA, CALIFORNIA

Mr. Handelman, founder of Save Our Shellfish, began by noting the
need to close the gap of communications between opposing groups in the
sea otter/shellfish fisheries controversy. He gave an example of how
reasonable discussion, rather than attacking the other point of view,
can lead to a better understanding of the positions of divergent
groups, and move them closer to resolving some of the conflicts. With
an apology to Ms. Carol Fulton of the Friends of the Sea Otter,
Handelman stated:
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I misused an opportunity T had yesterday when the subject of
0il and sea otters came up. 1 took advantage of that to
point out, from our standpoint, the fact that the oil is
here anyway, and if you really want to do something good for
the sea otters, you'll protect them from the oll., 1 saild it
in a way that was destructive instead of constructive, and
that's not what this whole thing s about. 1 think that we
need this kind of forum to get some understanding [among]
the groups. 1It's my belief that in the little time I spent
yesterday [listening to] what people had to say and in a
little private conversation, that the challenge here 1isn't
how to drop bombs on each other——to put the other side down
——but the sense of the group is that something should be
done. I think that everyone is saying that.

Nobody wants to see one sea otter hurt that shouldn't be
hurt, or one abalone fisherman hurt, or one juvenile abalone
hurt who shouldn't be hurt. All of us want to see as little
of that as possible and a maximum amount of effort put into
resolving it to reduce those type of things. I think the
challenge is clear--it 1is to me anyway. We're not really
disagreeing conceptually in what we'd like to see donme. The
problem 1is based on past history, based on positions people
have taken; it's difficult for elther side to want to let
that go, yet I sense that the people involved are big encugh
and care enough about the long term to look at the whole
plcture and meet the challenge of getting our ideas together
conceptually. The most difficult Jjob of all is how to
achieve something with the framework and the very, Very
complex set of laws we have. The big problem Is how we can
jointly come up with a conceptual solution that can make 1t
possible to protect the sea otter as he should be protected,
and to do what we can to assure the survival of the
fisheries, in a way that's not in conflict with the otters,
and do all that within a short time, because it needs to be
started now.

Mr. Handelman concluded by urging forum particpants to provide the

Fish and Wildlife Service with constructive ideas that will help lead
to resolving sea otter/shellfish fisheries conflict.

SHARON LOVEJOY, PISMO BEACH, CALIFORNIA

Ms. Lovejoy, a businessperson from Pismo Beach, reported on a
personal survey of seventy-five people who came into her store which
gshowed that tourlsts were more interested in viewing the sea otter
than 1in clamming. The sea otter, Ms. Lovejoy commented, can be
thought of as type of food--"a soul food."” She sald that hundreds of
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children and adults, many from Fresno and the Central Valley, come to
Montana De Oro State Park and enjoy observing the sea otters, which
can feed their souls, spirits and imaginations. Ms. Lovejoy concluded
that she “welcomes the sea otter to Pismo Beach.”

BOBBIE HARMS, CARMEL, CALIFORNIA

Ms. Harms read part of a talk, given at the University of
California at Santa Cruz, by Dr. Betty Davis, Scientific Advisor and
Executive Secretary for Friends of the Sea Otter, who had wanted to
attend this conference, but could not because of a grave illness.
Quoting Dr. Davis, Ms. Harms stated:

My own personal feeling is that a change 1s needed in human
attitudes and values concerning wildlife. We must stop com~
peting with nature and consider ourselves a part of it,
before 1t 1is too late. I view the otter/abalone/man
conflict as a classic confrontation between man and beast, a
real test case, with man, not the otter, on trial. Here's
an animal, the otter, just beginning to stabllize, after a
return from near extinction, who poses no threat to the con-
tinued existence of any tresources. Abalones, urchins,
clams, crabs or lobsters as the otters forage does not eli-
minate breeding stocks. Will man, a top predator, who does
nothing to enhance the marine environment, but much to
deteriorate and exploit it, check his greed, examine his
values, and allow a natural predator, that belongs in and
enhances this ecosystem to go 1its way without human
{ntererence? We believe that this is a question of great
import and significance to man at this critical time in his
history.

In closing, Ms. Harms posed this question: "At a poeint in time, when
we humans are just beginning to understand and appreciate the pre-
ciousness of the eavironment, and the interrelationships involving all
living and non-living portions of 1it, can we afford to risk manipula-
tion of an important, functioning element, such as the southern otter,
which 18 still making its way back from near extinction, and whose
important role in the nearshore marine environment is just beginning
to become evident?”

IRENE FABRIKANT, BERKELEY, CALIFORNIA

Dr. Fabrikant commented on Dr. DeMartini's presentation on the
status of California shellfish fisherles:
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Although undeniable biological trends are evident in the
graphic data presented, there are only two parameters which
were cousidered for the correlation discussed, namely,
shellfish and the sea otter. However, a multiplicity of
interactions, both known and unknown, exist. T have great
concern about the graphic representation which 1s used to
reflect population estimates of both red abaleone and Pismo
clams, as specific examples, although my remarks would also
be pertinent to other shellfish discussed. These graphs are
seen both without confidence limits on the individual values
and without a population base denominator in each case. An
audience with diverse background may interpret the correla-
tive values of these data incorrectly.

She also reiterated Dr., Estes remarks that "we may expect too much
from biologists in developing predictive models by which we can
understand and manage the behavior of natural pepulations and
ecosystems.” Dr. Fabrikant continued by contrasting the great amount
of money spent In biomedical research and the resultant advances
(except in the area of inductive stimuli which cause disease) with the
relatively small amount of wmoney spent in the bioclogical sciences
which pertain to nature. Emphasizing the Importance of having all
groups working together on the issue of oil spills, Dr. Fabrikant
concluded by relating a European news anncuncement which reported in
detail the deaths of thousands of oiled sea birds which had washed
ashore in Sweden, due to an oil spill which was never found nor
reported.

WILLABELLE MALONEY, LOS ANGELES AUDUBON SOCIETY, LOS ANGELES,
CALIFORNIA

Ms. Willabelle Maloney, representing the Los Angeles Audubon
Society with a membership of over 3,000 people, stated that one of the
goals of her organization is the preservation and protection of unique
examples of the natural world. "We consider the southern sea otter
such an example. Therefore, we support those research and management
techniques that will result in an optimum sustainable population.”
Ms. Maloney expressed the feeling that the specific management tech-
niques should be left to the experts: "We don't care how it gets
done, just so it gets done. We want to be sure there are sea otters
for our children, grandchildren and great—-grandchildren.”

CAROL FULTON, FRIENDS OF THE SEA OTTER, CARMEL, CALIFORNIA

Before summarizing the position of the Friends of the Sea Otter,
Ms. Fulton addressed two issues raised during the panel discussions.
One speaker had asked why the California otter is threatened if a
healthy population exists in Alaska. Ms. Fulton pointed out that in
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spite of the assertion by Dr. Aryan Roest that the California and
Alaskan populations are the same subspecies, the Endangered Species
Act gives protection to geographically isolated populations such as
the California sea otter. Other scilentists, such as Davis and
Lidicker and Dr. Estes, have maintained that the California population
is indeed a separate subspecies from the Alaskan population. Ms.
Fulton reminded the audience that the taxonomic question has long been
the subject of debate, and that more data 1is required to resolve the
1ssue.

Ms. Fulton next referred to a question posed by Bill Kier, as to
why there is opposition to returning managewent jurisdiction over the
sea otter to the California Department of Fish and Game. Ms. Fulton
stated that although the Friends of the Sea Otter are very grateful
to the Department for its attempts to protect the otter from offshore
0il activities, they believe that with respect to management Issues,
the federal government can be more objective on the sea
otter/shellfish fisheries issue than the DFG, which obtains over 90
per cent of 1ts funding from fishing and hunting licenses.

Ms. Fulton next summarized the position of the Friends of the
Sea Otter, which is supported by over 57,000 citizens:

First, we believe it would be most beneficial to the southerm
sea otter and for the marine ecosystem in which it plays a
significant role for the California otter population to con-
tinue to redistribute itself wherever 1its natural movements
may take it. We firmly object to management of southern sea
otters by range restrictions at this point in their tenuous
recovery from near extinction. We strongly support manage-
ment plans to establish two or more successful reserve
breeding colonies of southern sea otters in sites elsewhere
within their former U.S. range. Such manipulation now
appears necessary in order to preserve the California sea
otter. Virtually its entire population 1is encompassed by
proposed Outer Continental Shelf Lease Sales number 53 and
number 73, and almost the entire breeding stock of this
depleted southern population already lies 1in a vulnerable
position between two major oil tanker ports in Monterey and
Estero Bay.

We believe translocation of reserve colonies of California
otters should be undertaken as soon as possible, and
accomplished with a minimum number of animals necessary to
ensure success and viability of the transplant, since
translocations are hazardous for otters. Translocation
sites should be as well removed as feasible from current or
potential oil spill hazards, but should be as close
geographically as possible to the present population distri~
bution, preferably at locations where water temperatures and
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habitat are as similar as possible, where the food supply is
abundant, where there are extensive kelp beds and protec-—
tive coves for shelter, where natural factors are likely to
discourage emligration. At present, pending the outcome of
studies of possible transplant sites within the contiguous
U.5., we are looking toward San Nicolas Island in the ocuter
Santa Barbara Channel, as the best cholice for a primary
translocation. We oppose long distance translocations, out-
side of U.S. jurisdictien, to Canada or Mexico, or other
areas north of the comtiguous V.S,

We believe that the protection of the California sea otter,
under the Endangered Species Act of 1973, should continue
until at least two reserve breeding colonies have been suc-
cessfully established and that 1ts protection under the
Marine Mammal Protection Act of 1972 should continue until
optimum sustalnable population levels have been reached and
maintained.

MICHAEL WAGNER, SANTA BARBARA, CALIFORNIA

Mr. Wagner, an abalone processeor and owner of Seafood
Specialities, a seafood processing company iIn Santa Barbara,
expressed his concern over the possible unlimited expansion of the
sea otter's range in California.

Our abalone production was over half a million pounds in
1980—-a good year——and yet if the otter is left to continue
his advance, that production and an industry which has been
in existence for over 50 years will go down the drain.
Unlike opinions by some hiologists, there 1s no question in
my mind that the scilentific data on other depredation of
shellfish stocks 1s wvalid.

We are fast approaching the very real possibility of
renewing the abalone resource, the current planting study
program. Abalone planted by the California Abalone
Assoclation are showing positive results. If the otters'’
southern wmigration 1s allowed to continue, the value of
planting baby abalone becomes economically tough to justify.

The sei otter has a very real and rightful place in the eco-
system. But any move to one of the Channel Islands brings
an inevitable widening of the range unless a real zonal

management program is enacted at the same time. The Fish
and Wildlife Service has been given 18 months to find a
place to translocate otters. In that direction, the

translocation 1s all important. Containing those otters at
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the new site appears to be secondary. I do not believe a
translocation is necessary. With Dr. Roest's findings that
the Alaskan otter is the same as the Californla otter
and the very remote possiblity of an oil spill decimating
the total population, widening the current populations range
to protect it from an oil spill 1is not as defensible as it
once was-

JIM CHAMBERS, AVILA BEACH, CALIFORNIA

Mr. Chambers, speaking &s an {nterested citizen and on behalf of
Viller's Seafood Market in Port San Luils, pointed out that “we are the
ones that have experienced the sea otter coming down and ruining the
fishery, not only for the commercial abalone and urchin divers, but
for the sport divers and the clammers at Pismo Beach.” Mr. Chambers
does not believe that the southern sea otter is threatened, due to the
120,000 Alaskan otters which could supplement the California popula—
tion. He favored a plan in which otters would be managed within the
existing California Sea Otter Refuge from the Carmel River to Cambria,
stating that there would be few, 1if any, conflicts in the area with
commercial shellfish harvesting or offshore oil development. He also
pointed out that, if the otters continue to expand their range to the
south, they will be right in the middle of heavy oil development acti-
vity.

In conelusion, Mr. Chambers noted that the sea otter and shellfish
management issues should be solved at the local level rather than by
outside groups.

SIDNEY HOLT, INTERNATIONAL UNION FOR THE CONSERVATION OF NATURE,
LONDON, UNITED KINGDOM

Dr. Holt began by saying that the largest filsheries declines
after World War 11 occurred with those stocks that were being
"managed. " "These changes,” he observed, "imply that there 18
something fundamentally wrong in our management procedures.”

Wherever there are marine mammals in the world, the marine
mammals are blamed for the decline of fisheries. This is
not to say that the marine pammals are not having any
effect-—by no means would we say that——but it does mean, to
my mind, that we have to look very closely at the accusations
that are made with respect to marine mamnals when fisheries
begin to decline. The situation here is obviously very
complicated, and I do mnot believe that science alone has the
answer. 1 do, however, believe that knowledge of the facts
and a careful look at them 1s the necessary basls for our
moving [from] rhetoric to communication. The communications
problem is a very difficult one.
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Expressing concern over worldwide fisheries/marine manmal
conflicts, Dr. Holt said he believes it is important to look at these
problems on a global basis from a scientific point of view.
"Although there is no substitute for knowledge of the local situation,
knowledge of other situations and other problems can have a very
important bearing on local decisions.”

Dr. Holt concluded by saying that personally he does not believe
that we know how to manage natural resources in the sea.

We talk a lot about it, we do not know much about it, and
every time that we have attempted, we have lost our
fisheries, one after the other. This 1s happening all over
the world. There i1is something 1inadequate about our
understanding of what is going on In the sea. What I do
think we have to concentrate on Is learning how to manage
ourselves, rather than talking so much about managing other
people and other animals.

DONNA DIROCCO, ENVIRONMENTAL SERVICES CLUB, NATURAL RESOURCE
MANAGEMENT DEPARTMENT, CALIFORNIA POLYTECHNIC STATE UNIVERSITY,
SAN LUIS OBISPO, CALIFORNIA

Ms. DiRoceco remarked that the sea otter/shellfish fisheries
controversy Involves a multitude of conflicts, "biolegical, economic,
ecological, sociological, physical, emotional and meral.” She com—
mented that each of these conflicts interact and it is not enough to
approach the problem by dealing with only one or two parts of it. “We
do not always fully analyze all aspects of [a resource] problem.™ Ms.
DiRocco also noted that we can begin to solve the confliet between
shellfish, sea otters and man by changing our attitudes about the role
we play In our natural environment, adding: '"Man should not think of
himself as separate from his environment, but rather a part of it."
She urged participants to “"make an effort to incorporate a holistic
approach to resource planning; involving the biophysical, socloecono-
mic, and other aspects of our environment; so as to render, if you
will, to society the natural resources it needs to function and sur-
vive, and to render to nature, in a similar manner, the resources and
space it needs to keep itself functioning In a healthy and natural
balance.”

J.B. HAUNDLEY, WESTERN OIL AND GAS ASSOCIATION, BAXKERSFIELD,
CALIFORNIA

Mr. Hundley, representing the Western 0il and Gas Association and
the Atlantic-Richfield 0il and Gas Company, emphasized that past and
existing oll operations in Alaska have been compatible with the sea
otter, which is flourishing near oll exploration, drilling, production
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and marine terminal operations. "0il Operations fit in with fishing
and shellfish fisheries in the Santa Barbara Channel. Noteworthy 1is
ARCO's abalone growing project near Platform Holly, and kelp growing
research in the channel area.” Hundley pointed out the nation’s imme-
diate need to locate and utilize our potential offshore oll reserves
to supply needed energy resources and to reduce our dependence on
forelgn crude oil.

He also commented on the difficulty of locating productive oil
accumulations. California offshore records show 154 exploration wells
were drilled with only 25 discovering oil in the period 1968 to 1979,
Describing means of safeguarding marine resources from oil spills,
Hundley salid that drilling units have over 1,000 feet of boon,
floating skjmmers and absorbents on board at all times. He also men—
tioned the Clean Seas organization, funded by a coalition of oil com
panies, which has a response capability to minimize the impacts of
"spilled” oil from any source, tanketrs, marine terminals or pipelines.
"Most {important, industry technology and government standards are now
providing protection, insuring that mishaps will not occur.”

Hundley believes that the federal government is a conscientious
“"landlord” of the outer continental Shelf (0CS), with 0CS orders and
frequent U.5. Geological Survey inspections that witness test of [oil
splll] control operations, assuring the safety everyone is seeking.
"Through 1leasing, exploring and discovery, we must increase our
nation's independence from foreign oil imports, while creating a more
productive econocmy.” He ended by pralsing the positive communication
and exchange of ideas at this conference.

WILLIAM FRANCIS, MONTEREY PENINSULA AUDUBON SOCIETY, SALINAS,
CALIFORNIA

Mr. Francls commented that in a "very broad sense, we are all
searching for the same thing. We want the optimum use of our marine
resources. Where we differ 1s in the definition of optimum use and
the means to achieve it."” It 1s important, however, to realize that
economic factors are not necessarily In conflict with ecological fac-
tors. "Ecology is concerned with the operation and survival of the na-
tural system; economics covers the means to utilize the production of
the ecosystem for human benefit. Aesthetic and moral values are as
much a part of these benefits as monetary return.” Francis stressed,
"We must maintalin ecological productivity, or there will be no econo—
mic benefits. An economic use that degrades the ecosystem is even-
tually a loss, not a gain.” In closing, Francis stated that we know
very little about the complexities of the marine environment and that
it is best to leave it alone. "The only hands~on management of the
cea otter that I can justify 1g translocation to establish new colo-
nies for the otter's welfare."
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BOB THOMAS, CENTRAL COAST SEA LION'S DIVE CLUB, MORRO BAY,
CALIFORNIA

Mr. Thomas, a sportsdiver for over twenty-five years, expressed
his concern that the southern migrant front of sea otters is now very
concentrated and that the anlmals are eating everything in their path
before moving on. Thomas favors zonal management and suggested that
the California colony be "confined to an area bounded by Ragged Polnt
in north San Luis County and Big Sur in Monterey County.” He can see
no conflicts in this area between sea otters and offshore oil develop-
ment. In closing, Thomas stated that he prefers additional offshore
drilling, which is "not devastating and damaging to our environment as
are sea otters.”

RALPH BUCHSBAUM, MONTEREY, CALIFORNIA

Dr. Buchsbaum began by stating:

T would like to peoint out that in Africa, for 100,000 or a
million years, the great mammals and men have gotten along.
Only in recent years, due to the development of the rifle,
and modern economics, 1is the elephant, particularly, in
danger of extinction. 8o that 1t is some of the modern
technology that 1s responsible for this problem. All over
the world, the abalone, in Australia, and in the South
Pacific, are going out. A few weeks ago, 1 was in China,
and I bought an abalone. This abalone came from Mexico!
There are very few abalones left in the Orient.

The reason that the sea urchin industry 1s so profitable
here in the U.S. is that the sea urchins in Japan have been
largely exhausted--there are more Japanese than there are
sea urchins available for them, so that all over the world,
the industries are going out, as the humans increase thelr
collecting.

Now these are examples of what Garrett Hardin has called
“tragedy of the commons.” If you have a resource avallable
to people and there are more and more people, they will go
out and collect them. You can't blame an abalone diver for
picking up the next abalone that he sees. 1f he doesn't
pick 1t up, the next diver will take it. The frequency of
the abalone will determine how many divers there are. If
there are lots of abalones, there'll be a lot of divers. If
there are fewer abalones, there'll be fewer divers. Every
abalone within the limits of the law is free game.

Dr. Buchsbaum noted that agriculture, on the other hand, depends

on the farmer having land and taking care of it, saving some seed and
keeping on year after year. In contrast,
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The abalone industry is more like a mining industry——like
gold mining, in which every little bit of gold is taken out
and then they leave. So every abalone is mined, rather than
fished, in that sense. So it seeuws to me that the abalone
industry is doomed--there'll be a transition, and the tran-
sition is to mariculture. Mariculture for clams, abalone,
oysters-—for all of the creatures that are in limited
supply, in the face of an advancing human population and
demand. The way to go, it seems to me, is in the direction
of mariculture, rather than trying to restrict the sea
otter. We don't have enough information to try to confine
the sea otter.

STEPHANIE KAZA, SANTA CRUZ, CALIFORNIA

Stephanie Xaza, a researcher at the Center for Coastal Marine
Studies at the University of California at Santa Cruz, noted that she
is working on a study of people's attitudes toward marine mammals.
She commented that If we are to manage ourselves as Dr. Sidney Holt
suggested, "we need to know ourselves better and we need to know how
we feal about the animals involved in these siruations.”

Dr. Kaza observed that humans relate much easier to marine mam—
mals such as the otter than to Invertebrates such as abalones and sea
urchins. She noted that, "we can see otters feeding, mating, giving
birth, and this touches us in some way, because we do the same things
as mammals. We observe much less eagily abalones and sea urchins in
the process of feeding, releasing eggs and sperm in the environment,
settling down on the substrate and growing up.”

Dr. Kaza pointed out several differences in humankind’s percep-
tion of sea otters and invertebrates.

Given those differences, it makes it difficult for us to
relate equally to all these animals, but we can take this
opportunity to examine our attitude towards these different
animals and see where our limited perception affects our
management decisions. I would like to suggest that, in all
cases, we view all of these animals as resources, whether we
view them as edible resources, which we can directly consume
or whether we view them as non-consumptive resources, which
we use for human benefit in a viewing or aesthetic manner.
In all cases, they are seen as resources rather than as com-
munity members. I would jJust 11ke to argue further, along
the line of Dr. Partridge's [proposition], that we see our-
selves ags part of an ecosystem community-=-not just a local
community of the offshore kelp forest, or our local Piszmo
Beach community, or the local California coast community,
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of our species, where we are socially bonded, mnot Just to
human beings—-men, women and children——but socially bonded
to other species which are jndividuals in our ecosystem.

ALYCE PORTER, ATASCADERO, CALIFORNIA

Mrs. Porter, a long-time member of the diving community in San
Luis Obispo County, maintained that government Iinactivity on the sea
otter issue had ruined central coast fisheries. She noted that in a
Senate hearing on the issue in 1965, a scientist gave false infor-
mation which at the time was taken as truth by the State.

Mrs. Porter also sald that false testimony was used in placing
the southern sea otter on the Threatened Species List. She argues
that "studies as early as 1950 by the U.S. Fish and Wildlife Service
and later strengthened by Roest at Cal Poly, indicate no need to con~
tinue the farce that California sea otters are a sub-specles, but are
a part of Alaska's 120,000 plus population.”

Mrs. Porter deplored the lack of government action on sea otter
management, political pressure on government agencies by preser-—
vationists, and dishonest reporting of known facts by some sclentists
leading to a loss of state management of the otter and public
misinformation.

in conclusion, Mrs. Porter stated: "We must understand the need
for replacing what we use through a replanting program of our
shellfish and sane management of predators, the sea otter in par-
ticular. Honest and moral evaluation of vallid studies made in the
past is rendered useless until dishonest and inaccurate records are
exposed and corrected.”

ERNEST PORTER, ATASCADERO, CALIFORNIA

Mr. Porter, a professional abalone diver for many years in San
Luls Obispo County, stressed the value of shellfish fisheries as food
resources and called attention to starvation rates around the world,
particularly in countries such as India, where certain animals are
considered to be sacred and are highly protected:

America was assisted in becoming a great nation because we
made use of our resources. We not only feed ourselves, but
we feed other nations' hungry peoples. Be warned: the
attitude of animal sacrosanctity, brought from India and
taught to our youth, weakens America by curtailing produc-
tive use of all our resources.
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All food Tesources are extremely ilmportant. American Indian
shell mounds exposing shellfish as the main food sustenance
for thousands of years are absolute evidence proving
shellfish [are of] value as substantial food resources. It
1s proven [that] sea otters destroy shore fisheries.
Permitting predator destruction of food resources is immoral
and dangerous and therefore criminal.

Mr. Porter claimed that state and federal governments, politi-
cally influenced by preservationists, have ruined San Luis Obispo and
Monterey County fisheries. "Those who prevent management and promote
animals that destroy food resources,” he concluded, “should be held
responsidble for criminally contributing to the future horrors of star—
vation. Fishermen are managed. Therefore, we must also manage this
'gacred cow' sea otter. [The] environmental impact of translocating a
ravenous beast without predation control accelerates [ishery
destruction.”

RUDY MANGUE, CALIFORNIA ABALONE ASSOCATION, SANTA BARBARA,
CALIFORNIA

The final speaker in the public comment session, Rudy Mangue,
President of the California Abalone Association (CAA), stressed the
role of the California abalone fisherman today. He remarked, "I am
not going to dwell on the past. I think there's a little bit too mch
dwelling on the past going on here. I think that the main purpose for
this forum is to get down to the facts and try to solve a lot of
problems on both sides of the spectrum.” "The CAA and its members, "
Mangue added, "are a group of conservationists, so to speak.” The
abalone industry has instituted a hatchery and abalone seeding
program, limited entry, and has established size and bag limitations
in order to save thils resource and insure its existence In the future.
In closing, he stressed:

1 hope to convey to you today that the abalone diver today
is concerned about resources, specifically the shellfish
resource that he depends on and has depended in the past and
hopefully in the future as a renewable food resource. But
the abalone diver today is concerned also with sea otters.
1 hope that what I have to say here will convince you people
that our intent in coming to this meeting will be that both
sides of the spectrum can get together. Don't dwell on the
past. There are too many complications and emotional
problems. Let's go ahead in this thing. The intent of this
forum is to work out the problems and to communicate with
each other.
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DISCUSSION WORKSHOPS

During the second day of the conference, 2 number of concurrent
discussion workshops met to consider the issues posed by the academic
presenters and other participants during the first day. The purposes
of the workshops were twofold: 1) to foster in-depth small group
discussion of the issues and questions raised by the papers, panel
discussions and public comments during the first part of the forum,
and 2) to foster an informal exchange of information and opinions
among government agency representatives, academics, representatives
from various interests, and the general public.

Each workshop was composed of 10 to 15 particpants, representing
a microcosm of the varlety of experiences and positions present at the
conference. Forum participants were pre—assigned workshops to insure
balanced representation of the various dinterests in each group.
Everyone who wished to participate in the concurrent workship sessions
was welcomed, and approximately 200 individuals tock part inm the five-
hour sessions.

All participants in the workshops were provided with a Workshop
Guide 1listing a set of unresolved issues and questions, prepared by
the forum staff. These Workshop Cuides were made available to all
participants at the beginning of the forum. The guldebook was
intended to provide a specific framework through which underlying
value differences and management references could be objectively ana-
lyzed. To this end, workshop participants were asked to read the
guide prior to the start of the workshops.

Each workshop group was free to choose discussion topics from the
questions provided and was given the opportunity to formulate addit-
ional questions. The groups were responsible for discussing these
questions and reporting a “sense of the group” to an afternoon plenary
session. The focused workshop discussions provided a vehicle for the
orderly expression of different points of view and for the clarifica-
tion of underlying values and judgements.

Each group was assigned a Facilitator and a Reportor. The task
of the Facilitator was to promote orderly and reasoned discussion,
include less assertive members in the conversation, and insure that
the specific issues were dealt with fully. In an effort to achleve
truly balanced discussions in the workshop sessions, we chose as
Facilitators individuals with backgrounds in group processes rather
than individuals with substantive experience in the controversy. In
this respect, we gratefully acknowledge the services volunteered by
members of the League of Women Voters, University of California
Cooperative Extension personnel and faculty and students from the
University of California at Santa Barbara, Cuesta College and
California Plytechnlc State University.
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The major task of the Facilitator, thus, was to act as a neutral
moderator, insuring that all points of view were brought out. Because
many of the Facllitators lacked substantive knowledge of technical
igssues trhat were ralsed, whenever feasible, in each group, a Resource
Person (someone with considerable substantive background) assisted the
Facilitator on specific substantive points. The Reporter assigned to
each workshop was responsible for keeping notes on the discussions and
providing a summary at the end of the session. These summaries
included major points discussed, areas of agreement and disagreement,
and questions that remained unresolved or unanswered. The entire
group was responsible for agreeing on the accuracy of the Reporter's
record. '

Following the concurrent discussion workshops, the forum staff
met to synthesize the results of the various workshops. A subsequent
plenary session summarized the 1issues raised during the two day
meeting, reviewed the workshop discussions, described major areas of
agreement and disagreement, and enumerated some of the questions that
remained unresolved.
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WORKSHOP QUESTIONS

We have prepared two sets of questions to guide your workshop
discussion. The first, Questions 1 through 5 in List A, raise the broad
philosophical questions that are at stake in this issue. The second set
of questions, Questions & through 9 in List B, raise more specific and
practically oriented management questions. We would like your workshop
session to discuss ONE question from List A and ONE questioa from List
B.

You are free to discuss the questions that you wish., We do ask
that when you decide on a particular question, that you discuss that
questien fully (i.e., address all sub-parts of the question). After you
have addressed fully one question from List A and one from List B, if
you have time left, you might wish to tackle other questions which may
be of interest (including any additional questions which your group may
wish to formulate).

LIST A
QUESTION 1
This gquestion has two parts:

A. WHAT VALUES ARE AT STAXKE IN THIS CONTROVERSY?
B. CAN THESE VALUES BE RECONCILED?

A, WHAT VALUES ARE AT STAKE IN THIS CONTROVERSY? How do different
groups and individuals who are interested in this issue view the
marine resources that are at stake?, e.g,

¢ How and why is this 1issue important to the commercial
fisherman? Besides being an economic endeavor, to what extent (if
any) does commercial diving represent a way of life? 1f shellfish
fisheries were precluded, what alternatives might be availgble to
commercial divers? What costs might be incurred? If some costs
were incurred, would society have the responsibility of bearing
some of these costs?

e What 1is the recreational experience all about? Why is it
important to people to utilize specific marine resources as
recreation? Can this experience be substituted with other
activities?
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e For those who enjoy the sea otter, how is the quality of human
life enhanced by watching sea otters in their natural habitat?
What is gained, psychologically and socially, by "just knowing
that they are there" in their habitat, and secure as a result of
our deliberate and perhaps costly policy decisions? Conversely,
what would be lost if we allowed these species with a history of
over four million years to be eradicated?

e What other specific values may be at stake in this controversy?
(oil/energy, kelp, etc.)

e Given that the marine resources at stake are common property
resources, what is (or should be) the role of the general public
in addressing this issue?

ARE THESE VALUES RECONCILABLE?

¢ That is, can several values be accommodated at the same rime,
or do we basically face a zero—sum situation whereby one group's
gain is inevitably another group's loss?

e If the values are reconcilable, how can they be reconciled?

e If the values are irreconcilable, and specific costs (both
monetary and psychic) are incurred, is this a wmatter for societal
and goveramental concern?

QUESTIOR 2

HUMAN RIGHTS AND ANIMAL RIGHTS

WHAT ARE THE RIGHTS/ROLE OF HUMANS AND WHAT ARE THE RIGHTS/ROLE
OF ANIMALS?

s We often speak of human beings as being endowed with natural
rights. Do these rights extend also to animals, such as the sea
otter? Can the sea otters themselves be said to have a "right” to
a secure habitat? A "right" to extend their habitat? What is the
source and justification of the alleged "right"? How do these
alleged '"rights" compare to the "rights" of humans utilizing the
shellfish resources (e.g., abalone fishermen)?

e What is the basis for human management of living resources? Is
man most appropriately perceived as 2 master of nature? A wanager

of nature? A Steward? A "plain citizen™ of nature?
P

o What are the policy implications of the different views that
people have about man's relationship with nature?
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QUESTION 3

PRESERVATION OF FUTURE OPTIONS

HOW DO WE BALANCE CURRENT AND FUTURE INTERESTS? DO WE HAVE A
RESPONSIBILITY FOR ENSURING CERTAIN OPTIONS FOR  FUTURE
GENERATIONS? WHAT TYPES OF OPTIONS?

e If we feel that the presence of sea otters enriches our lives,
does it follow that we should ensure their survival for the
enrichment of future gemerations? Do future generations have a
“right" to share the company of sea otters?

e What is the value of "wilderness" for our lives? How much
wvilderness do we need? How much should we be willing to pay
(e.g., in the loss of shellfish) for the "luxury" of wilderness?
Do we have the responsibility of preserving wilderness options for
future generations?

e What about preserving recreational and commercial fishing
opportunities for future generations? Should we be interested in
preserving the option of commercial shellfish diving as an
occupation for future generations?  What about recreational
opportunities? Should we be interested in preserving specific
recreational opportunities related to shellfish fisheries for our
children?

QUESTION 4

HOW DIFFERENT GROUPS VIEW ONE ANOTHER

e What are the impressions that each party in the sea otter
controversy holds about the motives and intentions of other
parties? Do those in organizations which have lobbied for
complete protection of the sea otter, for example, believe that
others, such as commercial abalone harvesters, have no regard for
the viability of sea otters as a species? On the other side, do
the businessmen of coastal communities within the range of the sea
otter believe that sea otter protectionists have no regard for
their community and identity?

e How accurate are the perceptions that different groups have of
other groups?

e What are the implications of the impressions that different
groups in the controversy have about each other? for resolving the
controversy? for arriving at a management solution that is
acceptable to most?
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QUESTION 5

THE CURRENT MANAGEMENT REGIME: WHOSE VIEWS DOES IT REPRESENT?

Some people say that curreat protection of the sea otter under the
Marine Mammal Protection Act and the Endangered Species Act
accurately reflects the feelings of the people of California and
of the U.S. as a whole concerning the goals and objectives of
natural resources management. Others disagree, saying that the
sea otter 1is not an endangered animal and that, therefore, it
should not be protected as strictly as it is today.

e Whose position is correct? How can we answer this question?
What types of information do we have to amnswer this question? How
adequate is this informatiom?

e Are there differences of opinion on this question according to
level? that is, do different views prevail at the regional level
(i.e., in California or in parts of California) versus at the
national level, or international level?

e What opportunities for the public expression of different views
are available under the current management regime? Are these
adequate?

LIST B

Questions 6 through 9 concern discussion of the two major
management options (unlimited range  expansion  and zonal
management) and of translocation as 2 management technique that
can be usad under both of these options. Question 9 concerns
future management regimes.

QUESTION 6

MANAGEMENT OPTION: UNLIMITED RANGE EXPANSION

This option holds that it would be most beneficial for the sea
otter and for the marine ecosystem in which it plays a significant
role for the California sea otter to continue to distribute itself
along the California and Baja California coasts and offshore
islands and to the north as well wherever its natural movements
may take it,

Questions:
1. What are the values and assumptions implicit in this option?
2. How does this option relate to other possible management

alternatives or techniques, e.8., zonal management,
translocation?
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3. How will this option ensure the continued protection of the

snimal and the ultimate attainment of Optimum Sustainable
: Population (0OSP) under the Marine Mammal Protection Act
; (biological protection)?

e What steps should we take to solve the problem of defining
OSP for sea otters?

et e g T

e How do the "threatened" status of the animal and GSP relate
to each other?

e How will this option remove the threats of hazards to the
sea otter population (e.g., oil spills)?

4, What might be the socioeconomic impacts of this option? What
specific groups/coastal communities wmay be affected (either
positively or negatively)? What time frame are we referring
to? How do we go about ascertaining and measuring these
sociceconomic impacts? If specific costs are incurred, whose
responsibility is it to bear these costs?

5. How technologically feasible is this option?

6. How feasible is this option in administrative terms? What
agency f{or combination of agencies) shall implement this
option? Through what procedures? What time frame are we
referring to? What interagency and intergovernmental
coordination mechanisms may be most appropriate? How is this
option related to the management of other aspects of the marine
environment (e.g., 0il)?

7. How will this option be enforced? How many personnel and how
much money will be needed to enforce this option?

8. How much will it cost to implement this option? Whe should
bear these costs?

QUESTION 7

MANAGEMENT OPTION: ZONAL MANAGEMENT

This option attempts to strike a balance between protection of
sea otters and use of shellfish fisheries by humans by setting
aside certain areas for otters and other areas for use by
recreational and commercial fishermen.

Questiouns

1. What are the values and assumptions implicit in this option?
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z.

How does this option relate to other possible management
alternatives or techuniques, e.g., unlimited range expaasion,
translocation?

How will this option ensure the continued protection of the
animal and the ultimate attainment of Optimum Sustainable
Population (0SP) under the Marine Mammal Protection Act
{biological protection)?

e What steps should we take to solve the problem of defining
OSP for sea otters?

e How do the "threatened' status of the animal and OSP relate
to each other?

e How will this option remove the threats of hazards to the
sea otter population (e.g., oil spills)?

What might be the socioeconomic impacts of this option? What
specific groups/coastal communities may be affected (either
positively or negatively)? What time frame are we referring
to? How do we go about ascertaining and measuring these
socioeconomic impacts? If specific costs are incurred, whose
responsibility is it to bear these costs?

How technologically feasible is this option? How adequate is
the scientific knowledge available on this question? What
practical methods can be utilized to implement zonal
management?

How feasible is this option in administrative terms? What
agency (or combination of agencies) shall implement this
option? Through what procedures? What time frame are we
referring to? What interagency and intergovernmental
coordination mechanisms may be most appropriate? How is this
option related to the management of other aspects of the marine
environment {(e.g., oil spill)?

How will this option be enforced? How feasible are the
enforcement methods available? How many personnel and how much
money will be needed to enforce this option?

How much will it cost to implement this option? Who should
bear these costs?
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QUESTION 8

TRANSLOCATION

This management technique entails establishing one or wmore

colonies of sea otters in locations away from the otter's current
range in central California. Translocation can be used as a
management technique to fulfill the goals of both major management
alternatives (unlimited range expaansion and zonal management).

Questions
1. What are the values and assumptions implicit in this option?
2. How does this option relate to the two major management
alternatives e.g., unlimited range expansion and zonal

management?

How will this option ensure the continued protection of the
animal and the ultimate attainment of Optimum Sustainable
Population (0OSP) wunder the Marine Mammal Protection Act
(biological protection)?

e What steps should we take to solve the problem of defining
0SP for sea otters?

. How do the "threatened" status of the animal and OSP relate
to each cther?

e How will this option remove the threats of hazards to the
sea otter population (e.g., oil spills)?

What might be the socioeconomic impacts of this option? What
specific groups/coastal communities may be affected (either
positively or negatively)? What time frame are we referring
to? How do we go about ascertaining and measuring these
socioeconomic impacts? If specific costs are incurred, whose
responsibility is it to bear these costs?

How technologically feasible is this option? How adequate is
the scientific knowledge available to carry out successful
translocations? What techniques are available to implement
this option?

How feasible is this option in administrative terms? What
agency (or combinations of agencies) shall implement this
option?  Through what procedures? What time frame are we
referring to? What interagency and intergovernmental
coordination mechanisms may be most appropriate? How is this
option related to the management of other aspects of the marine
environment (e.g., 0il)}?
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7. How will this option be enforced? How many personnel and how
nuch money will be needed to enforce this option?

QUESTION 9

FUTURE MANAGEMENT

Looking ahead to the time when sea otters are sufficiently
recovered so that they can be removed from the threatened species
list, a wider range of management regime options becomes
available. At that time, the State of California can request
return of management authority to the state under the Marine
Mammal Protection Act, the U.S. Fish and Wildlife Service can
continue as the lead management agency, or yet a third alternative
(involving some type of intergovernmental interaction) can be
formulated.

What are the pros and cons of possible alternative management
regimes?
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PLENARY SESSION

Opening the Plenary Session, Dr. Biliana Cicin-5ain (one of the
organizers of the conference), discussed the origins of the forum.
The conference grew out of a perceived local need--initially iden-
tified by John Richards, the BSea Grant Marine Advisor for the
South-Central Coast~-to inform and educate the public on the complex
issues underlying this controversy. In response to the perceived
need for public iInformation, a truly cooperative effort between the
Marine Poliecy Program, University of California at Santa Barbara and
the University of California Cooperative Extenslion Marine Advisory
Program, was launched. What began as a relatively simple meeting,
1imited in scope, grew into a much more complex endeavor as the con—
ference sponsors began to interact with and to solicit the input of
public and private groups affected by this 1issue. The results, after
many months of planning and preparation, were the impressive variety
of local, state, reglonal, national and international perspectives
present at the conference.

After thanking the many individuals, agencies, and groups which
contributed significantly to the planning of the forum, Dr. Cicin-Sain
reminded the audience that the purpose of the conference was not to
arrive at specific management recommendations nor to reach counsensus
on particular solutions. Instead, the purpose of the conference was
to discuss, in a systematic manner, the complex web of philosophical,
economic, social, political, legal and administrative issues
underlying this controversy, and to begin a new process of com-
munication. "In terms of the latter goal,” Cicin-Sain added, "I
believe that a new process of communication has indeed been generated
at this conference.”

Dr. Bill Wood, the moderator of the discussion workshops, in
turn, made a brief statement commenting on the value of the workshop
gsessions:

I'm assuming that for many of you today this was partially
an exercise in frustration. It was complex. Many of you,
1 suspect, may have had and may still have fairly simplistic
solutions to a complex problem. The problem becomes complex
not perhaps because of technical considerations 1in many
cases, but because there are many people involved. We have
different perceptions. One of the major objectives, as far
as 1 was concerned, of the workshop groups, was not the
actual product——-whether you found some polnts of agreement
or disagreement——as much as the fact that you were speaking
with people whom you may not have known before or you may
have known by reputation. Hopefully, this was ugeful in
terms of finding that we all have certain characteristices
and certain qualities, and most of us, when we sit down in a
group, can discuss rationally a number of things, not all
things.
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Dr. Michael Orbach then summarized the workshop discussions and
provided his own observations of the workshop results and of the con-
ference itself. Dr. Orbach reported that the majority of workshops
decided to discuss zonal management and translocation. Dr. Orbach
gtressed that the intent of the workshops was not to arrive at a con-
sensus over any management option nor to bind any individual or group
to a particular course of action.

SUMMARY OF WORKSHOPS

Translocation

Much of the discussions concerning translocation reflected impli-
cit values and assumptions of workshop participants. Dr. Orbach sum-
marized the general workshop sentiment as one of striving to protect
the ecosystem, the commercial and recreational activity and the sea
otter. Several workshop groups pointed out that translocation would
assist in supplylng new research data, and would help in evaluating
zonal management. Most groups believed that translocation could not
be considered separate from zonal management. Translocation would
quite likely speed up the expansion of the sea otter’'s range and, as a
result, would necessitate zonal management. It was suggested that the
reverse was not true: zonal management would not necessarily require
translocation.

Biclogical Issues

The groups felt that a translecation program would reduce the
threat of oil spills and increase the population expansion potential
of otters. However, there was concern (in terms of bilological
protection) over the placement of the otter in new environments. Many
expressed the reservation that the selection of new sites was more
difficult than is commonly acknowledged and that a careful analysis of
new locations is needed. In addition, Dr. Orbach noted that there was
a shared belief among the workshop participants that we dom’'t know
enough about the Internal dynamics of the otter populations. A fear
existed that we might remove key individuals which would possibly
jeopardize the dynamics of the rest of the population. There was a
great deal of concern about the technical feasibility of handling
otters, yet most people believed that if translocation were attempted,
new biological information would be generated.

Socioeconomic Issues

Concerning the socloeconomic impacts of translocatien, workshop
participants agreed with the cost-benefit frameworks presented by
Dr. Maynard Silva and Dr. Suzanne Holt. The groups did point out,
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however, that "just as we must be concerned about the biologlcal
impacts on the new area, we must also be concerned about the sociceco-
nomic fmpacts, specifically any conflicts with the fisheries or poten—
tially developing fisheries ian the new areas.” It was generally
believed there would be a positive impact on tourism wherever the
otter was translocated. This, of course, would generate socloeconomic
benefits. However, the administrative cost of a translocation would
be enormous, a consideration which must be linked to technical feasi~-
bility.

Administrative Feasibility

In discussions of administrative feasibility, Dr. Orbach noted,
translocation would require tremendous cooperation among state,
federal and private parties. There is the possibifity that any action
might be accompanied by lawsuits from a variety of sources. Given the
possibility of legal entanglement, the translocation alternative might
actually impede a solution to the problem; 1if translocation involved
more than one state, then, of course, the situation would become
immensely more complicated. In any event, some of the workshop par-
ticipation felt that some form of federal oversight was best. Others
however, believed that state and local agencles, under a federal
umbrella, should play the primary roles should translocation be
attempted. The question of who would pay for the program was con-—
sidered more important by workshop groups than what the cost would
actually be. Dr. Orbach summarized funding possibilities as ranging
from levying a landing tax on commerclal species which are utilized as
food by otters, to direct federal support, local contributions and
conbined state/federal funding.

In considering a tramslocation program, participants in the
workshops felt it could be done through existing state capabilities
with few administrative changes. Workshop groups generally favored
keeping federal guidelines, but with state and local agencles acting
as the “"watchdogs.” However, many groups felt that more information
was needed to make translocation legally feasible under present state
and federal regulations. One group, Dr. Orbach observed, felt very
strongly that translocation was a “protective device and not & manage-
ment device.” However, most groups believed that translocation was
the most feasible alternative for long-term preservation of the otters
and resolution of the sea otter/shellfish problem. Dr. Orbach sum-
marized this sentiment by guoting one group's views:

As translocation is desirable for the survival of the sea
otter, and as zonal management of the otter 1s desired from
the fisheries' point of view to reduce fisheries conflicts,
translocation may require some containment to be acceptable
to all partles concerned.
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Zonal Manageaent

Addressing the concept of zonal management, Dr. Orbach repeated
that zonal management and translocation were closely linked. Otters
and shellfish fisherles cannot exist in the same area, but there is
some questlon whether otters could, in fact, be contained and excluded
from certain zones. There is value in both otter and nmon-otter eco-
systems, but the technical feasibility of zonal management raised
questions about our ability to control such systems.

Biological Issues

A majority of workshop groups believed that zonal management was
clearly directed to the survival of the otter. However, there was
concern over whether sufficient technical knowledge on the carrying
capacity of the nearshore marine environment or on the dynamics of sea
otter populations was available in order to implement zonal managment.
As far as the relationship of 2zonal management to other management
options 1s concerned, Dr. Orbach pointed out that most groups con-
sidered zonal management and translocation a likely combination.
Zonal management was also perceived as a compromise measure between
unlimited expansion and translocating entire populations to remote
areas and thus the interplay between zonal management and transloca-
tion 1s quite Ilmportant. 1If zonal management was used in combination
with translocation, then the biological effects would be the same as
under the translocation option. On the other hand, if the zonal man-
agement method involved taking or destroying otters, clearly there
would be very different biological impacts. Dr. Orbach concluded from
the group discussion that any zoning method not involving transloca-
tion would have very different biological impacts on the otter and
perhaps other species as well.

Technical Feasibility

With respect to technical feasibility, many people doubted
whether zonal management could, in fact, be carried out. A few groups
considered the possiblility of protecting, or even supplying, a pre-
ferred food resource for the otters as a way of keeping the otter in
certaln areas. However, it was also felt that the otter's expansion
was not necessarily related solely to its food source. 1In addition,
confining the otter to a given range may have gome secondary impacts,
and the issue of rehabilitation or stabilization within the zones was
also considered.
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Sociceconomic Issues

In considering the socioeconomic impacts of zonal management,
most groups recognized that the effects would agaln depend on the
methods used to 1implement this option. It was felt trapping and
translocating otters would be very expensive, while taking animals in
some fashion would be much cheaper. Using translocation, the economic
costs would vary depending on the numbers of otters, from individuals
to entire colonies, to be moved. While technologically feasible
according to some groups, all groups ralsed the moral, legal and eco-—
nomic questions of zonal management . The administrative feasibility
of zonal management would also largely depend on whether translocation
was included in the management plan. With translocation, the admin-
istrative problems would be much the same as described earlier.
Without using translocation, there would be gignificantly fewer admi-
nistration questions. It was mentioned, however, that if taking
otters was used as a containment measure, legal changes in federal
law might be necessary. Dr. Orbach quoted one group's views regarding
the implementation of zonal management:

Our version of zonal management is a trade-off: Open the
north coast under a controlled basis to fishing 1in exchange
for allowing otters to move a little south. Algo start a
colony on San Nicolas Island. Management agencies should
also {nvestigate the possibility of translocating otters to
Oregon and Washington to eliminate the threat of oil spills
(on the present California population).

This summarized the sentiment of a mumber of the workshop groups, Dr.
Orbach concluded.

Balancing Current and Future Interests

In general, the workshop groups believed that as many options as
possible should be preserved; many groups felt there ws a basis for
hope in simply keeping options open. The question of irreversibility
was noted, and it was generally felt that politically and socially
acceptable options should always be sought. Several alternative solu-
tions were suggested, most of which were considered in combination
with one of the two major management optioms, and all of which
depended upon technological advances. Some suggested “tongue in
cheek” solutlons; birth control for the otter aor developing "killer
abalone.”
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Conference Summary

Following the summary of the workshop results, Dr. Orbach pro-
ceeded to summarize the conference, noting several connections and
overlapping comments among the wide variety of speakers.

Philosophical Issues

The philosophers argued the sea otter constituted a comnsiderable
shared wmoral resource. However, Dr. Orbach observed, the "moral
stake” different peoples have in that resource is variable. Repeating
Dr. Partridge's discussion of the anthropocentric and ecological
perspectives, Dr. Orbach held that most of us rest somewhere between
these poles. He equated the "moral paradox™ with the "tragedy of
common”; that is, that part of the issue lies in the extent to which
people address their own self-interest, and the extent to which that
interest goes against the public interest.

Dr. Orbach noted that legal rights for animals, per se, is a very
serious legal 1ssue which was discussed very little at the conference,
and is an unresolved area. The increasing importance of this 1issue is
related to our iIncreasing knowledge about the social and technical
behavior of non-human species, which brings the legal and moral
distinction between man and animal more and more into question. This
affects the otter, which uses tools, is a mammal, and ranks high on
the "cuddly quotient” scale.

Economic Issues

There are three broad questions concerning the economic aspects
of natural resource management: 1) How do we measure "values"; 2) How
do we decide about distribution of things once we measure them; and 3)
What is the equity of each pattern of distribution. One problem which
surfaced frequently at the conference seemed to be the incompatablility
of the levels of analysis and units of measurements used by different
parties.

For example, the Issue of shellfish as a luxury food came up
repeatedly. But Dr. Orbach warned, "We should be very careful about
saying that because an item is a luxury that it's unimportant...I
don't think we sghould put a perjorative connotion on the use of
'luxuries'.” Dr. Orbach urged more comprehensive economic analyses;
one, for instance, would be the relationship between the impact of
otters on abalene and the development of abalone mariculture.
However, the same problem reoceurs with regard to including enough
variables, measuring them accurately, and making equity decisions once
measurements were made.
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EPILOGUE*

Since the conference was held in January 1981, a number of
developuents (in both the public and private sectors) which affect
this issue have taken place. This Epilogue summarizes these develop-
ments In an effort to provide the reader with an up—-to-date account of
the status of management programs for sea otters and shellfish
fisheries in California. The following developments are discusgsed:
1} increased communication between fishing and sea otter protection
interests; 2) status of wanagement measures concerning the sea otter;
3) status of the sea otter population in California, 4) congressional
amendments to the Marine Mammal Protection Act; 5) new developments in
the commercial diving industry; and 6) development of oil and gas
resources off the coast of Califernia.

INCREASED COMMUNICATION BETWEEN FISHING AND
SEA OTTER PROTECTION INTERESTS

According to the large number of reports and evaluative letters
we recelved following the January meeting,1 the conference appears to
have fostered a mnew process of dfalogue among the major parties con-
cerned with this issue--the fishing industry, sea otter protection
groups, and state and federal agencies of government. Several
tangible manifestations of this increased communication are as
follows.

Immediately following the forum, a significant meeting took place
between representatives of the Friends of the Sea Otter (F0S0), Save
Qur Shellfish (S0S), the California Abalone Association (CAA), the
U.S. Fish and Wildlife Service-0ffice of Endangered Species (FWS-QES),
the VU.S. Marine Mammal Commission (MMC). The primary topic discussed
at this meeting was consideration of potential sites for translocation
of sea otters other than San Nicolas Island. A consensus developed at
this meeting to request the Fish and Wildlife Service to oversee a
study mapping potential areas for sea otter translocation along the
entire West Coast, from Washington to the Mexican border. As reported
later in this section, this mapping study will include blological and

*This Epilogue has been prepared by the Editors on the basis of
periodical information and informal interviews with the U.S. Fish and
Wildlife Service, the California Department of Fish and Game, the U.S.
Marine Mammal Commission, Friends of the Sea Otter, and Save Our
Shellfish. This update includes developments which have occurred
through January of 1982. Interpretations of this information are the
responsibility of the Editors.
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ecological as well as socloeconomic information on potential translo-

cation sites. Several weeks after the forum, a second meeting took
place in Carmel batween representatives of the CAA, 508, FOS0, and
FWS. The purpose of this wmeeting was to review oll company infor-

mation on the significant number of oil seeps which occur along the
coast in the Santa Barbara Channel and southern California which anight
affect the health of sea otters migrating south.

STATUS OF MANAGEMENT MEASURES CONCERNING THE SEA OTTER

Several major developments on managenent issues have taken place
since the forum: 1) The recovery plan for the southern sea otter
anderwent several technical and agency reviews and was signed by the
Director of FWS on February 3, 1982; 2) several research gtudies are
being carried out (or are proposed by the FWS) to implement major pro-
visions of the recovery plan; 3) a new petition to change the taxono-
aic status of the otter was filed by Save Our Shellfish.

Progress on the Recovery Plan

As is discussed in the Ciecin-Sain paper, at the time of the
January conference, the recovery plan for the southern sea otter was
undergoing “techaical” review (review by technical experts only).
Subsequently, the plan was to undergo an “agency” review process
(review by relevant agencles), and was scheduled for approval by the
Director of the Fish and Wildlife Service by December 1981.

The recovery plan was submitted for "agency” review on August 6,
1981. Compared to the technical review draft which outlined an
extensive, multi-faceted, and long-term research strategy, the
"agency” review draft placed greater emphasis on management action
1rems, such as dealing with threats from oll spllls and methods for
translocating otters. The emphasis in the "agency” review draft also
appeared to move away from “reestablishing and wmaintaining OSF in
natural habitats throughout their (the sea otters') historical range
in the U. §. Pacific coastal waters,”® to a less specific goal state—
pent which does not necessarily imply reestablishment throughout the
entire historical range.

Another change present in the "agency” draft concerns the possi-
bility of using Alaskan otters, in translocatlion efforts. Finally,
while the “technical™ draft ignored issues of zonal management, the
"agency" review draft called for studlies of zonal management as a
possible method for managing the sea otters ounce thelr Optimum
Sustainable Population (OSP) level has been defined and achieved,>
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The “agency” review draft was criticized by the Marine Mammal
commission in an October 9, 1981 letter for a number of deficiencles,
most notably: (1) the lack of a proposed or recommended plan and sche-
dule for translocating otters, or, alternatively, the lack of a
description of the steps to be taken in developing such a plan and
gchedule; (2) the failure to identify what and how many types of
biological, ecological and socioeconomic information must be con-
gidered in deciding the optimal, long-range management strategy for
the southern sea otter population; and (3) the failure to identifg the
role and responsibility of the Southern Sea Otter Recovery Tean. In
an October 21, 1981 letter, the Fish and Wildlife Service regponded to
the comments by the Marine Mammal Commission, noting, among other
things, that: a contract for the mapping study had recently been
awarded;* development of a detalled translocation study would have to
await the determination of potential translocation sites which would
not be done until completion of the mapping study in June 1982; devel-
opment of a comprehensive work plan would follow completion and
approval of the recovery plan; and the recovery plan was expected to
be complafed and forwarded to the Director for approval by December
15, 1982.

After undergoing “agency” review In late 1981, the recovery plan
underwent several other changes at the Washington D.C. level of the
Fish and Wildlife Service in January 1982. The final version of the
recovery plan was approved by the Director of the Fish and Wildlife
Service on February 3, 1982. Given these reported last minute
changes, it has been difficult for us to piece together all of the
changes contained in the current version of the plan. Interested
readers wishing further details may request coples of the approved
plan from the U.S. Fish and Wildlife Reference Service, Unit 1, 3840
York St., Denver, Colorado, 80205, (303) 571-4656, While the
California Department of Fish and Game, in a January 29, 1982 letter
to the Director of the Fish and Wildlife Service, expressed some
objections to the final plan,8 in a subsequent meeting between the two
agencies (DFG and FWS) on February 9, 1982, both agencles pledged to
work together in implementing the plan. During this meeting, the FWS
emphasized the "flexible” nature of the recovery plan, which may be
subject to change as new data or information become avallable.

Fish and Wildlife Service Research Programs Related to Sea Otter
Translocation and Recovery

While the recovery plan for the southern sea otter recommends
that a large number of studies be carried out (both long~term and
short-term studies on the sea otter and its habitat), it appears that

*The mapping study 1s discussed in the next section.
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the FWS 1is focusing on five major research tasks which need to be
accomplished before any translocation can take place.10 These are:
1) the coastal mapping project alluded to earlier; 2) continuation of
ongoing baseline studies at San Nicolas Island; 3) a study to deter—
aine the age and sex composition, and the desirable size of aay popu~
lation to be transplanted; 4) a research study to develop methods of
containment; and 5) a study to determine the correct taxonomy of the
various sea otter populatlons. Reflecting the current vagaries of the
federal budgetary process, the FWS reports that funding is assured
only for the first two tasks (mapping study and San Nicolas Island
baseline studies). Funding for the remaining tasks 1s still uncer-
tain. In tune with President Reagan's "New” Federalism, the FWS is
currently exploring private sources of support for these studies.

Mapping Study

A contract has bdbeen awarded to J. $. Dobbins and Assoclates of
Toronto, Canada for the purpose of compiling and mapping available
biological, ecological, and socioeconomic information relevant to the
protection and management of the sea otter within the coastal waters
of California, Oregon, and Washington. The purpose of this study 1s
to compile, evaluate and map this information in order to identify
potential translocation sites. The project will address the entire
Pacific coastal zone of the continental United States, from the
Canadian border to the Mexican border. The contract was let in
September 1981 by the FWS.

The mapping project will incorporate the following information:
the historic and present distribution and density of the sea otter in
coastal waters; avallable but unoccupied sea otter habitat and the
potential density of sea otters in the coastal waters of Californla,
Oregon, and Washington] the distribution of giant kelp iIn coastal
waters and the yleld and socioeconomic value of kelp harvesting; the
current distribution of abalone, clams, sea urchins and other
shellfish resources; the location and wvalue of recreational and com—
mercial shellfish and finfish fisheries; and planned mariculture pro-
jects in the coastal waters of these three states. Additionally, iIn
order to establish the feasibility of potential translocation sites
for the safety of any relocated otter populations, the gtudy will map
0oi1 tanker and other vessel routes and the nature and location of
known hazards to shipping; oceanographic currents, wind patterns,
natural ofl seeps, and the likely trajectory of oil spills in these
waters; the location of existing, planned and potential federal and
state oil and gas lease sales; plpelines for transporting oll and gas;
power and sewage treatment plants; the types of pollutants that are
being introduced into nearshore environments and areas that could be
affected by these activities; of fshore dumping sites for radicactive
wastes; wilitary activities; and the location and nature of existing
and proposed parks, wildlife refuges, marine sanctuaries, and other
federal, state and local protected areas.
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To complete this study, Dobbins and Assoclates will establish a
base of operations 1in California. According to the terms of the
contract, the mapping project must be completed by June 24, 1982.

Baseline Studies of San Nicolas Island

Major comparative studies on the sea otter and jits habitat are
being carried out by the Denver Wildlife Lahoratory of the FWS Fileld
Station at Piedras Blancas Point and at San Nicolas Tsland. The con-
parative kelp ecosystem studies of these two areas {one occupied by
otters, the other not occuplied by otters), will help 1isolate the
effects of sea otter foraging on nearshore marine communities. The
baseline studies of San Nicolas Island were initiated in April of 1980
and will continue for at least four years in order to provide a data
base on the basis of which subsequent changes may be ascertained.

In addition to these short-term baselline studles, a number of
more long-term ecosystem studies are being carried out at San Nicolas
Tgland. These concern examination of kelp forest blology, studies of
sea urchin activities and the role of predators, and studies of popu-
lations of black abalone in rocky intertidal habitats. It is esti-
mated that these studfes, begun in 1980, will require ten years for
completion.

Socioceconomic analysis of natural resource utllization on San
Nicolas Island 1s also the subject of Investigation, 1in order to
assess the potential impacts of recolonization by sea atters on human
users of the ecosystem. Three aspects of potential impacts are being
examined, First, the wuser groups, their socloecononic charac~
teristies, and the nature of their activities at San Nicolas Island
are belng described. Second, since human expleitation of the area
will be subject to fluctuations over time (independent of the presence
of sea otters), the influence of such factors other than the presence
of the sea otter (e.g., market fluctuations, military operations) will
alaso be assessed. Third, in order to assess the direct and indirect
effects of sea otters on human exploitation, an economic component to
the ecosystem models for San Nicolas Island 1s belng developed.
Estimated time needed for completion of these studies, which began In
1980, 1is three years, although follow-up studles are projected.

Petition to Change Taxonomic Classification
of the Southern Sea Qtter

On March 20, 1981, Save Our Shellfish filed a petition with the
U.8. Fish and Wildlife Service to reclassify the southern
{Californian) sea otter, Enhydra lutris nereis, as the same subspecies
as the northern (Alaskan) population of sea otters, Enhydra lutris
lutris. The two reasons stated in the petition for the change in taxo—
nomic designation were: 1) to afford the U.S. Fish and Wildlife

287



Service and the other involved agencies a maximum number of optioms in
their current endeavors to produce a satisfactory Recovery Plan, and
in 2) to Insure that any protective legislation (in connection with
the California sea otter) is based on biologically correct Infor-
aation.

The petition documented several sclentific works which hold that
northern and southern sea otter stocks should not be separated at the
subspecific level.l1 The petition by S0S was supported by DFG 12 and
by Charles Woodhouse, 2 marine mammalogist, and Associate Director of
the Santa Barbara Museum of Natural History. Ia a March 19, 1982
letter to the acting Director of the FWS, Woodhouse discussed the idea
of maximiziang management options. Referring to discussions which took
place at a July 24-25, 1980, meeting of the FWS, MMC, DFG and the DFG
Sea Otter Scientific Advisory committee, Woodhouse noted:

The salient point raised concerns the wider range of manage-
ment options available if in fact there are no blologically
significant differences between "southern” (Californian) and
*sorthern" (Alaskan) sea otters. Given this possibility,
northern animals could be used to replenish the California
stock should it be seriously diminished by man made or
natural causes. Another thought 1s that northern animals
could be used to maintain genetlc heterozygoslity of the
southern population should the latter show gsigns of genetic
weakness.

Reviewing past and current systematics work {primarily based on
cranial morphometrics), Woodhouse concludes that, "based on these
recent studies, there is plausible reason to question the validity of
the nereis subspeclies.” However, in order to establish significant
differences or similarities among sed otter stocks, genetic and
electrophoretic studies would be desirable.

The U.S. Fish and Wildlife Service reports that the petition to
change the taxonoimic ststus of the southern sea otter is being held
in abeyance until further genetic studies are conducted.13 As
discussed above, however, funding for such studies appears uncertain.

STATUS OF THE SEA OTTER POPULATION IN CALIFORNIAIA

The last major census of the California sea otter population was
conducted in June, 1979, between Ano Nuevo Island in north-central
Californla and Pismo Beach om the south-central California coast. The
estimated population from the survey was approximately 1,443 animals,
although because of poor weather conditions during the counts, the
estimate was not generally accepted by biologists and many felt that a
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higher number of otters, about 1,800 (derived from the 1976 census),
represented a better estimate. Keeping track of population trends can
give biolegists an idea of the relative health of the population.
Both the DFG and FWS have contlnuing programs to attempt to gain data
on trends In population density, although the methods used (mainly
counts by alrplane or ground counts) cannot be used to glve a reliable
estimate of the total number of animals in the population.

The California Department of Fish and Game has an ongoing program
to collect mortality data on sea otters and to determine, whenever
possible, the causes of death. Documented otter mortalities in
California have Increased significantly in the past two years. In
1979, 68 dead otters were recovered, but by 1980 the toll had
increased by 100 per cent. In 1980 and 1981, respectively, 143 and
152 otters were recovered, representing the highest recorded mortality
since records were first kept in 1968. The previous high count was in
1577, when 91 otter mortalities were documented. This upsurge in
mortality has evoked a great deal of concern among sclentists and
environmental groups.

Some bhiologists point out that the increase 1In recoveries of
otter carcasses could be due to factors other than an actual increase
in mortality. An increased effort by DFG to recover dead otters, a
heightened public awareness of the presence of the threatened sea
otter population, and movement of the population 1inte more densely
populated areas are examples of factors which could increase recovery
of dead sea otters. However, an equally relevant consideration in
Interpreting wortality data i1s that the recoverles are thought to
represent only a fraction of the actual mortalities. Moreover, as the
otters move into more populated areas, the possibility of i1llegal
shooting or harassing of otters may increase.

In a majority of cases, the causes of death cannot be ascertained
because of advanced decompositlion of the otter carcasses that are
recovered. Examination by X-ray, however, can often aid biologists in
determining the cause of external wounds. In 1981, 12 otters showed
evidence of death by shark attacks and five otters (all recovered in
San Luils Obigpo County) had died from bullet wounds. Documented
shooting deaths have varied between none and five per year over the
past fourteen years. In recent years (prior to 1981), known mor-
talities by shooting totalled as follows: 1976 (2), 1977 (4), 1978
(1), 1979 (0), 1980 (2). As most otters who die at sea are never
recovered, and those that are recovered are often so decomposed that
necropsies are not useful, the actual extent of shooting sea otters is
not known. Both the California Department of Fish and Game and the
Friends of the Sea Otter are greatly disturbed by these shootings.15
In an August press release, DFG Inspector Russell Goodrich expressed
his concern _about the 1{llegal shootings and promised a DFG
investigation.

289



State and federal laws protect the sea otter, and conviction of
shooting or otherwise harming otters, under federal statutes, mdy
result in fines as high as $20,000 and one year in jail. The
California Department of Fish and Game has instituted a new secret
witness program, called CalTIP, which can protect informants reporting
illegal acts against wildlife. Rewards from privately contributed
funds are paid to anyone providing information leading to the convic-
tion of persons poaching fish and game species or otherwise harming
wildlife. This program has wide support among recreational and com—
mercial fishing organizations, and wildlife conservation and preser—
vation groups. (The CalTIP hotline number is (800) 952-5400.)

Another issue which surfaced in 1981 concerns the correlation
between high rates of mortality for sea otters and gill net fishing
operations offshore Iin Monterey and San Luis Obispo Counties.
Although no definitive proof exists that otters have drowned in gill
nets, DFG bioclogist Jack Ames has expressed concern that some otters
may be drowning in fishing nets. Increased sea bird mortality and
high numbers of dead seals and sea llons on shore, as well as the
recent high levels of otter mortality, 1is seen by some as an indica~
tion that gill net fishing activities are having a damaging impact onm
marine mammals and birds. Friends of the Sea Otter aand other con-
cerned groups are actlvely seeking sponsorship for legislation that
would 1limit the gill net fishery and protect vulnerable species from
these impacts.

At present, although environmentalists and biologists are greatly
concerned about the increase in mortality rates for otters, it is dif-
ficult to say whether the sea otter population 1ia California has
increased or decreased significantly. While there has been a definite
expansion 1n range in 1981, the population does not seem to bhe
expanding in numbers; rather, biologists feel, it may currently be
relatively stable.

CONGRESSIONAL AMENDMENTS TO THE MARINE MAMMAL PROTECTION actl9d

At the national level, Congress considered a number of amendments
to the Marine Mammal Protection Act (MMPA) during 1981. Hearings
before the Senate Committee on Commerce, Sclence, and Transportation
were held on April 3, 1981 and before the Subcommittee on Fisheries
and Wildlife Conservation and the Environment of the House Committee
on Merchant Marine and Fisherles on April 7, 1981. On July 13, 1981
the House Subcommittee held hearings on a revised bill (H.R. 4084),
which was passed without opposition by the House on September 21 and
the Senate on September 29, 1981. The bill was signed into law by the
President on October 9, 1981.
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Congressional hearings on amending the Marine Mammal Protection
Act focused primarily on implementation problems, and on the MMPA's
effectiveness in protecting marine mammal populations. While environ-
mental interests generally supported reauthorization of the Act for
three to four years and reflected the view that the Act has worked as
an acceptable compromise, balancing management and use considerations
with preservation of marine mammals, state fish and game represen-—
tatives sought substantial amendments to the Act and recommended a
shorter reauthorization period during which amendments could be devel-
oped. The state of Alaska, in particular, stressed the problems that
had arisen with respect to its attempts to regaln management jurisdic-
tion over several species. Other testimony described some of the dif-
ficulties encountered by federal agencies in the foplementation of the
concept of optimum sustainable population (0SP) and in the definition
of depletion of stocks under the Act.

Following congressional hearings and negotlations among represen—
tatives of several states, fishing interests, outer continental shelf
(0CS) oil and gas Interests, Alaskan natives, and the environmental
community, H.R. 4084 reauthorized the MMPA for three years and amended
it in several ways, while pgenerally maintalning the safeguards pre-
viously provided for marine mammals under the Act.

In amending the MMPA, Congress first clarified language relating
to O0SP and for determining species depletion. The definition of OSP
was modified to delete “optimum carrying capacity,” which was con-
sidered to lack independent significance. According to the Marine
Mammal Commission's report on the awendments, the working definition
of 0SP (a range of population sizes between the maximum net produc-—
tivity and the largest suppertable level) was endorsed, clarifying the
definition to reflect current agency practice. The definitien of
"depletion™ was similarly modified to conform to agency practice——a
spectes or population 1is considered depleted when it is found to be
below its OSP level or listed as endangered or threatened under the
Endangered Species Act. The classification of these terms is not
likely to immediately affect the sea otter in California, which will
continue to be treated as "depleted.”

In addition, Congress made four major changes in the provisions
of the Act, ailmed at the following goals: 1) facilitate return of
management for a gilven species to the states; 2) alter the Alaskan
native exemption clause; 3) provide relief to the yellowfin tuna
industry by allowing it to continue some incidental take of porpoise
in purse-seine nets; and 4) address the issue of incldental take of
marine mammals 1ln activities other than commercial fishing.

0f perhaps the most significance to the southern sea otter are
the amendments relating to incidental take in activities other than
fishing, which could include offshore 0il development, and the return
of management authority to the states.
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New language regarding non-fishing-related types of incidental
take, such as those associated with outer continental shelf explora-
tion and exploitation, establishes a scheme whereby the Secretary of
Interior or Commerce, depending on the specles, may authorize such
incidental take by UG.S. citizens if it 1is found that the total of such
taking will have a negligible impact on the population of marine mam-
mals and its habitat. The specles or population of marine mamnals
subject to this provision may not be considered depleted, and the
Secretary must prescribe regulations setting forth permissible methods
of taking to insure the least practicable impact on the population and
its habitat, and requirements for monitoring and reporting the taking.
This amendment would not allow any taking of California sea otters as
long as they are listed as threatened under the ESA and therefore con-
sidered depleted, but may have far-reaching implications for marine
mammals not so considered. The wording of the amendment, however, is
fairly stringent insofar as the taking must be considered to have only
"negligible” impact on the population and its habitat.

The provision for returning management jurisdiction to the states
for a given species was altered to facilitate the return of authority
to a state. Under the amendment, the Secretary may transfer manage-
ment authority to a state if 1t has developed and will implement a
program with criteria set forth in the Act. The state is pgiven the
responsibility of determining the OSP and the number of animals that
may be taken, but must hold a public hearing on those determinations
i1f requested.

In related action, Congress will be hearing testimony and con-
sidering reauthorization and amendments for the Endangered Specles Act
(ESA), which is due to expire September 30, 1982. 1In what will be a
major legislative battle between conservationists and commercial and
{ndustrial interests, Congress will consider the ESA in hearings
before the House Merchant Marine and Figheries Committee and the
Senate Committee on Environmental and Public Works during Spring 1982,

In a review of the ESA conducted by the Department of Interior, a
wide range of issues has been identified, including the desirability
of retaining critical habitat designations, the need to protect lower
1ife forms, the role of economic consideratioms in the listing of spe-
cies, possible modification of the exemption process, and the posesible
modification of the Conmvention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) standard of "reliable popula-
tion estimates.” Many other issues have been raised in approximately
400 comments the agency has received from government agencies, conser-
vationists, business, universities, and the public.

As the destructfon of hablitat is widely considered the single
most important cause of species endangerment, Section 7 of the ESA,
requiring that federal agencles insure that their actions not Jeopar-—
dize any specles or critical habitat, is likely to be a principal
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target of those wishing to weaken the Act. A broad coalition of
national and international organizations (such as the Defenders of
Wildlife, the Friends of the Earth, the Friends of the Sea Otter, the
Center for Environmental Education and the Sierra Club) has joined
together to counteract interests opposed to reauthorization of of the
ESA. According to the Endangered Species Act Reauthorization Bulletin
which these groups are publishing, a major goal of this coalition is
to “"secure a strong legal base for the effective conservation and
recovery of plants and animals that are now, or may forseeably becone,
in danger of extinction, and to ensure that the Endangered Specles Act
furthers the purposes and policies it now articulates.”

NEW DEVELOPMENTS IN THE COMMERCIAL ABALONE INDUSTRY

Since the early 1970s, the commercial abalone Iindustry in
California has been active in the development of an abalone enhance-
ment program using hatchery reared juvenile abalone to supplement or
enhance the production of wild abalone stocks. In 1981, the Brown
Administration in California gave strong support to the 1dea of
enhancing the state's renewable land, freshwater and marine resources
through the California State Resources Agency's 20-year plan on
"Investing for Progperity: Enhancing California's Resources to Meet
Human and Economic Needs." One of the specific goals set forth in
this plan is to "increase annual abalone production by one million
pounds.” Enhancement of fisheries has similarly been supported by the
California State Legislature. In recent legislative actlon (for
example AB 2973, enacted into law in September 1980), the state
established an Energy and Resources Fund which "assigns a portion of
tidelands oil revenue income from a non-renewable resource to rein-
vestment for for restoring and enhancing California's energy and
remewable resources.” The Act provides for up to $120 million each
year, with the enhancement of fishery resources specifically mentioned
as one of the programs to receive a portion of the available funds.

In the past five years significant advancements have been made in
both hatchery rearing techalques and in methods for “open ocean
mariculture” of abalone through the cooperative efforts of the commer-
cial abalone industry, private mariculture firms, the California
Department of Fish and Game and the University of California Sea
Grant Program.

With the prompting of the abalone industry in the mid 1970s, the
California Department of Fish and Game (DFG) and California Sea Grant
{nitfated a joint research effort, the Experimental Abalone
Enhancement Project, whose objective is to determine the blological
and economic feasibility of abalone enhancement. This research repre-
sents a cooperative effort among marine biologists from DFG, Secripps
Tnstitution of Oceanography and the University of Californla at Santa
Barbara. An advisory steering committee to the project includes
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representatives from the abalene industry. This project is nearing
completion and preliminary research results were made available to the
industry and to state resource managers at a Sea Grant Marine Advisory
meeting held in Santa Barbara in October 1981.

At this meeting, researchers were cautiously optimistic about the
biological feasibility of abalone enhancement, although the results of
several large-scale plants near the coast and Channel Islands had not
been fully evaluated. Abalone enhancement programs in Japan seem to
be quite successful. Japan's experience, however, may have limited
applicability in the U.S., insofar as the Japanese abalone harvest is
largely controlled by fisherles cooperatives and no sport fishery for
abalone exists in Japan.

The question of economlc feasibility of a large scale enhancement
effort remains open for researchers and resource managers. The cost
of hatchery reared juvenlles varies significantly with size at the
time of purchase. The longer young abalone are held in the hatchery,
the higher the cost. In 1981, the cost range of a one-inch red aba-
lone was between $.70 and §1.00, depending on the number purchased.

The number of abalone which will survive to reach legal sport and
commercial size (714 and 7-3/4 inches, respectively) seven to eight
years after planting, remains an unknown variable. This information
1s critical in determining the economic feasibility of a state sup-
ported enhancement prcegram.

A number of privately initiated efforts are implementing these
experimental abalone enhancement techniques in the Santa Barbara
Channel. california Sea Farms (CSF), a private firm, recently
requested permission from the DFG to lease specific ocean bottom areas
for abalone enhancement purposes. The program is designed to allow a
return to firms and individuals investing in the seeding project as
well as to enhance the abalone resource for the public (for both com—
mercial and recreatiomal purposes).

More specifically, CSF proposed the following:

1. To lease from the state subtidal ocean bottom (areas of
“proven reefs” which supported abalone populations in the
past, but which now have few or mno abalone) to be used as
grow-out areas for hatchery- spawned red or pink abalone.
These areas would remain open to the public for the harvest
of legal sized abalone.

2. To allow the "seed” abalone (planted at about 3/4™) to
grow for three to four years in a natural habitat before
harvesting. Under the guidance of the DFG, the planted aba-
lone would be harvested at several inches less than legal
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sport aor commercial size, and sold by CSF. These animals
must be readily identifiable (marked 1in some way) as
hatchery reared abalone.

Since red and pink abalone becowe gexually mature and
begin spawning at about 2" in size, even those animals that
are to be harvested would have the opportunity to spawn
several times while in the wild. The abalone larvae remain
in the water column for approximately six to ten days or
more (depending on the sea temperature) before settling.
This allows a potential for the repopulation of the lease
site and surrounding areas, depending on the direction of
currents and the availability of certain bottom conditions
which favor settlement.

3. To reimburse DFGC for the time spent by DFG biologists
monitoring the project. NDepartment of PFish and Game
diver-blologists would work with CSF personnel during the
selection of lease sites, during plants and would monitor
all harvesting.

In August of 1981, the California Fish and Game Commiggion
approved CSF's request to lease ocean bottom, in three areas: 1) off
$an Nicolas Island, 2) off Santa Cruz Island and 3) off San Miguel
Island. Each site is approximately four acres in size. The prelimi-
nary lease period is five years with and extension to 20 years 1if =z
review of the project by DFG proves satisfactory.

The Department of ¥Fish and Game negotiated with CSF on the con-
ditions for planting and harvesting red and pink abalone and the first
commercial “open ocean” plant of red abalone was made with full DFG
approval at San Nicholas Island in August 1981. A second plant was
completed at the San Miguel site in the fall of 1981.

The California Abalone Assoclation alsoc applied for an open ocean
mariculture lease, a three acre site off Santa Rosa Island. The Fish
and Game Commission approved the application in November 13981. As of
this writing, one other company has requested a state water bottom
lease for open ocean mariculture of abalone off San Clemente Island.
The lease is pending and will be considered by the Fish and Game
Commission in April 1982.

In addition to these open ocean mariculture efforts, two firms
have obtained ocean bottom leases for containment mariculture of
abalone within the range of the Californla sea otter. Three cother
firms have 1lease applications pending, with final Fish and Game
Commission hearings scheduled for the winter and spring of 1982.
These firms have developed varlous types of containers or artificial
habitats to confine and protect hatchery-reared juveniles during the
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grow-out period. The coatalners must be strong and securely anchored
to withstand the frequently rough sea conditions that occur off the
California coast. There is a chance that an entire container full of
abalone could be lost in heavy seas. The method 1s generally more
labor intensive due to the necessity of harvesting kelp and feeding
the animals on a regular schedule. Periodic maintenance of containers
can also add to labor costs.

The major advantages of contalnment mariculture are: 1) preda-
tion is greatly reduced or eliminated, allowing a high survival rate
during grow-out, 2) regular feeding may result in faster growing ani-
mals (although abalone grown Iin the open ocean may also be regularly
fed or their natural diet supplemented), 3) soft bottom areas can be
utilized with the contailner grow-out system and bottom leases can be
more conveniently located near harbors, 4) harvesting of the entire
stock at any size can be done quickly. Seeding of state bottom areas
around the lease site 1s also a possibility if successful spawning of
the contalnerized abalone occurs.

Tt will be several years before economic comparisons can be made
between these various approaches to resource enhancement. The
possible translocation or repopulation of the southern sea otter into
areas below Point Concepcion will be an important factor in the future
development and direction of the abalone industry.

DEVELOPMENT OF OIL AND GAS RESOURCES
OFF THE COAST OF CALIFORNIAZ1

Given the sea otter's vulnerability to oil spills and the proxi-
mity of its range to potential sources of hydrocarbon resources, the
development of outer continental shelf (0CS) oil and gas resources off
the coast of California is thought by many to pose serious implica-
tions for the sea otter population 1In Califernia. The Reagan
Administration, in 2 campaign led by Secretary of Interior James Watt,
has made it clear that the development of these resources is a major
national priority, and has accelerated plans for leasing, exploring,
and developing coastal tracts containing hydrocarbon reserves. The
opening of the California coast to exploration and development of oil
and gas deposits may affect the sea otter population 1n various ways:
directly, by encouraging hydrocarbon activities in areas of future
expanslon or translocation of the otters; and by increasing tanker and
vessel traffic and the development of storage and processing facili-
ties in areas near the sea otter range. This section reviews recent
controversies surrounding Lease Sale 53 (the tracts closest to the sea
otter range) and plans for accelerated development of adjacent areas
off the California c¢oast.
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As has been discussed elsewhere in this volume, sea otters are
particularly susceptible to oil pollution. Unlike other mammals,
otters lack an iInsulating layer of blubber and depend entirely on
their thick air-filled fur for protection from chi1ll waters. Should
the otter's fur become contaminated with oil and wmatted down, 1t
would lose its insulating properties, resulting 1In overexposure and
death. While no major oil spills have occurred in the vicinity of the
sea otter range in California, spills of other materials exhibiting
similar patterns of movement as oil slicks underscore potential
threats to the sea otter population posed by offshore hyudrocarbon
development. In a study rtecently conducted by two U.S5. Fish and
Wildlife Service sclentists, the movement rates of a large quantity
of lumber which was spilled in the ocean off central Californla during
the winter of 1978 were studied. The lumber was observed to have
gpread through most of the range of the threatened Californla otter
population within four weeks. The movement rates of lumber were found
to be similar to those of oil slicks elsewhere. These observations,
the authors conclude, indicate that a major oil spill could expose
significant numbers of California sea otters to oil contamination.

lL.ease Sale 53

Lease Sale 53, which encompasses five ma jor geologic basins, most
fmmediately and directly affects the sea otter population. The
southernmost area of Lease Sale 53, the Santa Maria Basin off San Luis
Obispo and Santa Barbara Counties, is immediately adjacent to the
southern boundary of the sea otter range. The tracts of thls lease
sale closest to the range of the otter were the subject of litigation
in 1981.

wWwhile former Secretary of Interior Cecil Andrus, in October of
1980, recommended that the four northern basins of Lease Sale 53 (Eel
River, Point Arema, Bodega Bay, Santa Cruz) be deleted from the sche-
duled 0CS leasing program, the Santa Maria Basin remained available.
In January of 1981, California Govermor Jerry Brown asked the
Department of Interior to delay plans to lease 31 tracts of the Santa
Maria Basin off San Luis Obispo County, omne of the major reasons for
this request being that these tracts were adjacent to the current
range of the sea otter. The California Coastal Commission made a
recommendation to delete 29 tracts, based on the danger to the otter
as well. Notwithstanding the recommendation of the Governor and the
opinion of the Coastal Commission, however, in February of 1981, the
Reagan Administration proposed leasing not ouly the previously deleted
northern basins, but the Santa Maria tracts as well, arcusing the 1ire
of environmentalists and members of the California congressional dele-
gation. 1Im April, 1981, the Department of Interior announced plans to
accelerate oil and gas leasing in a five-year plan (1982-86),
beginning with the leasing of 111 tracts in the Santa Maria basin.
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On April 29, 1981, the state of California, several state agen-
cies and environmental organizations (Friends of the Sea Otter,
Natural Resources Defense Council, and others) filed companion
lawsuits against the Department of Interfor in an attempt to halt
leasing of the disputed Santa Maria tracts. They alleged that
Secretary Watt's plans for Lease gale 53 violated portions of the
Coastal Zone Management Act (CZMA), the National Environmental Pollcey
Act (NEPA), the Endangered Specles Act (ESA), and portions of the
Outer Continental Shelf Lands Act Amendments (OCSLA) by not con-
sidering the state's position in the matter, and for ignoring possible
impacts of development on the threateuned Californla sea otter.

California's key legal argument was that Secretary Watt had
ignored the governor's recommendation, requested pursuant to the
0CSLA, and the consistency review provisions of the CZMA. The con-—
eistency provision of the CZMA holds that a federal agency cannot
undertake an activity that “directly affects” a state's coastal zonme
1f that activity is Inconsistent with a state's adopted coastal zome
management plan. In May, 1981, however, the Department of Commerce,
apparently prompted by Secretary of Interior Watt, {ssued proposed
regulations in the Federal Register redefining "directly affecting” as
"having a direct measurable physical effect” on the coastal zone.
According to the Department of Interior, the new wording indicated
that leasing of 0CS lands, in {tself, represents no such effect on a
state's coastal plan and therefore has no bearing on the CZIMA con-
sistency provision. (In October of 1981, however, the Department of
Commerce withdrew this controversial rtedefinition because of
congressional and state opposition.)

Following filing of the suits against the Department of Iaterior
in April of 1981, representatives of environmental groups and state
and local agencies in California continued to stress their oppositiomn
to the Department of Interior's plans to lease the areas off northern
California, and even California Republicans became concerned that the
leasing plan would hurt Republicans In state elections. President
Reagan's choice for the head of the Council on Environmental Quality,
A. Alan Hill, urged the Administratiom to veto drilling off northern
California. ) In June and July of 1981, in Congress, the House
Appropriations Committee, after hearing criticisms by both Democrats
and Republicans, banned leasing the four northern basins of Lease Sale
53 by amending Interior's appropriations bill for FY82 to that effect.
The Department of Interior subsequently announced that the four
northern basins would, for the present, be "a low priority.”

On May 27, 1981, in a preliminary hearing on galifornia's
lawsuits, Judge Mariana Pfaelzer of the United States District Court
in Los Angeles 1ssued a temporary injunction against the leasing of 32
tracts in portions of the Santa Maria Basin off San Luis Obispo. In a
final decision on those tracts, on July 27, 1981, Judge Pfaelzer made
permanent the injunction against leasing 29 tracts in the disputed
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areas off San Luis Obispo for exploration and drilling. According to
Pfaelzer's decision, leasing would be in violation of the CIMA con-
sistency provision. Pfaelzer ruled against the state and environmen-
talists on the other issues however; the allegations that the actions
of the Department of Interior violated the OCSLA, NEPA and ESA were
not upheld, although the Court found that Secretary Watt had violated
the ‘"spirit of OCSLA" requiring federal consideration of the
governor's recommendations. Vowing to take the gquestion of the con-
sistency provision to the Supreme Court, Secretary Watt 1s appealing
the Pfaelzer decision, and oral arguments in California v. Watt began
January 15, 1982 before the U.S. Court of Appeals In San Francisco.

Environmental groups are also appealing the decision, because of
a ruling that the right to sue the federal government under the CZMA
is reserved to state and local governments and not to private citizens
or environmental groups. Such a precedent, they contend, could signi-
ficantly affect future environmental issues under laws which do not
contain specific "citizen—-suit” provisions.

On August 7, 1981, a Department of Interior Press Release from
the Office of the Secretary officially withdrew the four northern
basins from Lease Sale 53, noting that the California court decision
"poses a clear threat to any decision made now with respect to leasing
in the four other Basins. Lawsuits on these tracts. . .would almost
assuredly go the same Court and judge who decided against our position
on the 31 tracts."24 At a press conference in August, Watt stated
that the "declsion ralses some very important questions about who is
in charge of the federal outer continental shelf--the state or the
federal government."25

These developments notwithstanding, Lease GSale 53 wmay still
potentially impact the otter population. Auctions of some tracts have
brought record bids from the industry, and exploration plans for the
remaining 81 tracts not enjoined in the decision in California v. Watt
have been filed by several oll companies for approval by the U.5. Army
Corps of Engineers. Depending upon the outcome of Secretary Watt's
appeal of the Pfaelzer decision, it 1is conceivable that at some point
the enjoined tracts may be freed for leasing.

The Accelerated Five-Year Leasing Program

In related developments, on April 16, 1981, the Reagan
Administration announced a five~year leasing program to accelerate
inventory and development of hydrocarbon resources off the nation’s
coasts. Announcing the decislon, Secretary Watt called it, "one of
the most important economic aand energy proposals of the Reagan
Administration. . ." The program is “aimed at reducing our dependence
on uncertain and costly forelgn energy supplies, while continuing the
excellent environmental record of gas and oil operations in U.S.
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waters. "2 The plan would, in effect, offer every 0CS tract for
exploration at least once during the next five years. It would
“streamline” the leasing process and the environmental impact analysis
process by basing assessments of environmental impacts on broad area-
wide environmental reviews rather than basin-specific reviews. In the
early planning stages under the plan, eqvironmental review would be
based on “geologically promising areas;"27 thus, focus would be pri-
marily om petroleum potential rather than potential environmental
hazarde posed by exploration and development. Studies of potential
hazards posed by the development of areas scheduled for leasing would
not take place until 30 days prior to a lease sale.

The United States Court of Appeals, District of Columbia Circuilt,
approved the Secretary of Interior's schedule for the Revised
Five-Year Leasing Program on January 19, 1982, The Court Order
requires the Secretary to issue a Tentative Proposed Five-Year Leasing
Program in March, to transmit the plan to Congress, the Attorney
General and governors of affected states, and to invite the submission
of public comments for a period of 30 days. Following consideration
of the comments, the Secretary 1is expected to announce a Proposed
¥inal Leasing Program in May, submitting it to the President and
Congress. After allowing 60 days for congressional or Presidential
action or comment, the Secretary will issue a Final Five-Year 0CS 01l
and CGas Leasing Program. Affected California areas under the
Accelerated Five-Year Plan, Lease Sales 68 and 73, are discussed
below.

A U.S. General Accounting Office (GAO) Report severely criticized
the Accelerated Leasing Program and the proposed streamlining of the
environmental review process. The study found that the new schedule
would not provide adequate time for states to plan for proposed OCS
lease sales or for opportunities for input by state and local govern-
ments. The GAO report recommended that Secretary Watt be required to
provide better Iinformation to Congress on the econonmic and environmen-
tal effects of proposed OCS activitles.

Leaze Sale 68

A Proposed Notice of Sale for Lease Sale 68 (Point Coucepcion to
the Mexican border) was announced by the Department of Interior on
February 3, 1982, offering 172 tracts for gale in June 1982. Although
tracts to be offered under Lease Sale 68 are south of the current
range of the sea otter, the gale involves areas which have been
discussed as possible translocation sites for the otter.

Moreover, Lease Sale 68 includes areas surrounding the Channel
Islands Marine Sanctuary in the Santa Barbara Channel, which extends
six nautical miles from the islands. As originally proposed, the
regulations for the Channel Islaunds Marine Sanctuary would prohibit
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oil and gas activities on future leases within the Sanctuary.
However, in October, 1981, in respcnse to President Reagan's freeze on
new federal regulations, the Office of Coastal Zone Managenment of the
National Oceanic and Atmospheric Administration suspended regulations
which would effectively prohibit hydrocarbon development 1in the
Channel Iglands and Point Reyes—Farallon Islands Marine
Sanctuaries.zg Although Secretary of Interior Watt has temporarily
delayed plans to lease areas arvound the Channel Islands Marine
Sanctuary in Lease Sale 68, a2 final decision on those tracts will be
forthcoming in March of 1982.

Lease Sale 73

Lease Sale 73, encompassing up to 200 miles offshore ceantral and
northern California from Point Concepcion to the Oregon border, incor-
porates and expands areas offered for lease under Lease Sale 53.
Lease Sale 73 essentially greatly enlarges the five basins involved in
Lease Sale 53 and could reintroduce areas previously deleted from
scheduled leasing. Areas which could be offered in this gsale include
the Point Reyes—Farallon Islands Marine Sanctuary, all of the Big Sur
coast, and Monterey Bay to Point Ano Nuevo. The Big Sur and Monterey
Bay areas encompass all of the raunge of the Californlia sea otter.
Originally scheduled for January 1983, Lease Sale 73 has been delayed
temporarily; an updated leasing schedule will not be available until
the Tentative Proposed Five-Year Leasing Program i{s released in March.
The State of California and Governor Brown have objected to reopening
of the Santa Cruz, Point Arena, Bodega Bay and Eel River Basins as
inconsistent with the California Coastal Plan.

In summary, it is clear that under the Reagan Administration,
plans for leasing areas of offshore California for the development of
hydrocarbon resources will be greatly accelerated. This has important
implicationg for the southern sea otter. Areas such as the Santa
Maria Basin under Lease Sale 53 and the areas offshore the Big Sur
and Monterey coastlines under Lease Sale 73 could directly affect the
otter population by encouraging development in areas of 1its current
range. Development of other areas in southern and notthern
California, as well ag the Channel Islands, could potentially remove
areas from consideration as translocation sites or affect the otter in
areas of future range expansion. Moreover, increased tanker traffic
and the development of onghore support facilities which would be
expected frow intensified oil and gas exploitation may increase the
1ikelihood of accidents and oil spills in areas likely to affect the
sea otter population.

BOC.S.
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A SUMMARY OF THE LITERATURE ON THE
BIOLOGY OF ENHYDRA LUTRIS, L.

Charles D. Woodhouse, Jr.
Santa Barbara Museum of Natural Histoery
Santa Barbara, California

INTRODUCTION

The sea otter, Enhydra lutris, L., is a member of the mustelid
family, which includes river otters, skunks, weasels, etc. As its
common name implies, the species is strictly a marine animal inhabiting
coastal waters of the temperate and boreal North Pacific. The species
may occur on shore, but the majority of time is spent in waters within
20 fathoms where they feed and breed. Sea otters rarely range into
fresh water, unlike their river otter relatives in North and South
America, which will range into marine coastal waters to feed.

Sea otters have made a comeback after severe depletien in numbers
early in this century. In Alaska the popoulation numbers over 100,000.
In California the population is probably about 2,000. Animals from the
Alsskan herd have been translocated to southeastern Alaska, British
Columbia, Washington and Oregon.

Expansion of sea otter population stocks both naturally and artifi-
cially through translocation has created a change in nearshore ecosys~
tems. In areas where sea otters out compete humans for shellfish re-
sources, concern has arisen relative to the management and protection of
ses otters as well as the management of exploitable shellfish resources
for humankind. The question of management involves the status of certain
sea otter population stocks under the terms of the Endangered Species
Act. Sea otters in California are threatened, and they will probably
remain in that status until it can be demonstrated that they are at
Optimum Sustainable Population (OSP). Management conflicts have arisen
with regard to resources and sea otters and the unresolved means to
conserve both.

Management in the context of the foregoing will require additional
knowledge of the biology of sea otters. Precise information on popula-
tion growth and stability is presently not available to allow a defini-
tion of OSP, at least in California. Biological information on which to
base other management decisions such as optimum age structure and sex
ratios for a successful transplant is rudimentary at best. There is,
then, a need to continue the type of biological research that is present-
ly underway by U.S. Fish and Wildlife Service as well as California
Department of Fish and Game scientiste. It is the intent of this paper
to recapitulate the current level of understanding of the species.
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In 1977 a summary of available literature dealing largely with
California sea otters was compiled (Woodhouse, et al., 1977). This
paper is based on that work but includes some of the more recent pub-
lished literature.

SYSTEMATICS

Three subspecies have been described: Enhydra lutris lutris, E.1.
gracilis, and E.1. nereis. The former has been listed as ranging from
Vancouver Island to the westernmost Aleutian Islands {Hall and Kelson,
1959; Anderson, 1947). The subspecies gracilis is known as the Kuril-
Kamchatka sea otter (Barabash-Nikiforov, 1947; Kenyon, 1969). The
latter subspecies, nereis, has been subject to dispute. Originally
described by Merriam (1904) on the basis of one skull from San Miguel
Island, California, the systematic status was subsequently questioned by
Scheffer and Wilke (1950); they could find no evidence to support this
subspecies. Hall and Kelson (1959) erroneously list the range of E.l.
nereis as the Strait of Juan de Fuca to Sebastian Vizcaino Bay, Baja
California. The source of error lies in a misquote from a paper by
Taylor and Shaw (1929) which is simply a "provisional list of the animals
of the State of Washington," and makes no reference to a northern or
southern limit to the range of the subspecies nereis. The most recent
work which contributes new data from skull measurements indicates the
subspecies designation is invalid (Roest, 1976, 1979). There is strong
evidence for a cline in the subspecies E.l. lutris with the strongest
gradient between the Aleutians and Prince William Sound, Alaska, but
very little significant difference between Prince William Sound and
California specimens (Roest, 1979).

SEA OTTER MORPHOLOGY

Adult sea otters average 29 kg for males and 19.5 kg for females
having average total lengths of 136 cm and 126 cm respectively. Alaskan
otters may tend to be larger than California specimens. At birth, pups
may weigh between 1.4-2.8 kg. Average length of newborn pups is 53.9 cm
(Kenyon, 1969; Miller, 1974) Adult fur is generally dark-brown, though
adult males may become grizzled over the head with age. E. lutris
gracilis tends toward a more red-brown pelage.

Forepaws are adapted primarily for feeding; the hindlimbs have
become adapted for locomotion in water. The forepaws have retractile
claws and the palms have well developed pads. Sea otters are capable of
grasping, holding and manipulating prey with their forepaws. The hind-
limbs, on the other hand, have been modified as flippers; claws are
non-retractile and pads are poorly developed. The fifth digit is longest.
Descriptions of the musculature of both fore- and rear limbs are given
by Howard (1973, 1975).

307



Descriptions of the skeleton have been provided by Taylor (1914),
Lensink (1962), and Morejohn, et al. (1975). The teeth have also been
described for aging purposes (Lensink, 1962; Kenyon, 1969; Schneider,
1973). However, teeth do not give reliable estimates of age (Schneider,
1976). The dental formula of adults is I-3/2; C-1/1; PM-3/3; M-1/2 =
8/8.

Table 1 shows organ weights as percentage of total body weight.
The values were obtained from Morejohn, et al. (1975) and Kenyon (1969).
The sea otter's liver is at least twice the size of the average relative
liver weight for marine mammals. Morejohn, et al. (1975) correlate this
to the hypothesis of the role of the liver in maintaining high metabolic
rates in marine mammals stating, "the larger size of the otter liver
probably relates to the otters’' small body size, extremely high metabolic
rate, and the relatively inefficient insulation provided by its fur
versus the blubber or fat of most other marine mammals."” This is possi-
bly supported by the even larger liver size in the Alaskan otters which
inhabit the colder northern waters. Sea otter kidoeys are also large
compared to other marine mammals. This may relate to salt balance and
water flux (Kenyon, 1969; Costa, 1977).

Table 1

ORGAN WEIGHTS AS A PERCENTAGE OF TOTAL BODY WEIGHT

. ) a
California Alaska
Number Average % Standard |Number Average % Standard
Organ Sex of Bedy Deviation of Body Deviation
Weight Weight
Heart M 48 0.733 0.233 6 0.61 0.045
F 36 0.703 0.140 9 0.69 0.093
Liver M 49 4.60 1.25 6 5.29 1.063
F 35 4.61 0.834 S 5.92 1.1B4
Kidney M 49 1.86 0.596 6 2.40 0.134
F 35 1.86 0.386 9 1.76 0.158
Spleen M 45 0.427 0.170 6 0.31 0.091
F 35 0.483 0,241 9 0.38 0.068

8hata derived from Kenyon (1969).

Source: Morejohn, Ames and Lewis, 1973, p-27. (Reproduced with permission
of the authors,)
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PHYSTOLOGY

On the average, sea otter adults require 190 kilocalories/kg body
weight/day (Kenyon, 1969). Costa (1976) gives a value of 233 kilo-
calories/kg body weight/day based on a study of food consumption and
results of bomb calorimetry carried out on four captive California sea
otters. Approximately 20 to 25% of a sea otter's body weight in food is
required evey day. If an otter is pot fed, it may lose 10% of its body
weight/day. A 25% weight loss is normally fatal (Kenyonm, 1969). Stull-
ken and Kirkpatrick (1955) found that the sea otter will pass the food
it eats in about three hours; this rate has been verified by Dr. Matti-
son in Kenyon (1969). Residence time of food in the gut may exceed
three hours however (Ames, 1979).

Costa (1976) reports some preliminary results of water balance
among four captive California sea otters. Three of the four drank sea
water, and of a total water input of 0.266 liters per kilogram body
weight per day, 67.5% entered via food, 9.2% via respiration, and 23.3%
via seawater drinking (mariposia). Of this input, 76.2% leaves through
the urine. He also reports that sea otter urine contains 93.7% of
electrolytes and 88% of nitrogen excreted from the body. Mean water
flux was determined to be 26.6% of body weight and there was no correla-
tion between food input and seawater drinking. Both Costa {(1976) and
Fausett (1976) independently report nearly similar assimilation efficien-
cies for captive animals, i.e., the former reports average values of
86.5% and the latter values of 80.9%. TFausett (1976) investigated
assimilation efficiencies for different food types, but assimilation
values were not statistically significant.

The lungs are large by volume and provide almost all bouyancy while
also serving as an important oxygen store (Kooyman, 1973). The sea
otter's lung has been reported to comprise 67% of oxygen storing capa-
city whereas the remaining 33% is in the blood and muscles {Lenfant, et
al., 1970).

The dense fur of sea otters is the primary means of heat retention.
The species does not have a layer of insulating blubber that is typical
of other marine mammals. By trapping 2 layer of air within the fur,
water is excluded from touching the skin. The otter's high caloric
intake allows it to maintain its body temperature which is 38.1% 0.34° C
under normal conditions (Morrisonm, et al., 1974). Morrison, et al. re-
ported the sea otter's average basal metabolism to be 2.5 times the
expected basal metabolism for a terrestrial mammal of equal size.

Sea otters can adapt to fluctuations of temperature from 0 to
28° C. The feet comprise 17% of total body surface area (Iverson and
Krog, 1973), and play a role in thermoregulation. Khromovskikh (1968)
and Morrison, et al. (1974) noted this and the latter states "more than
two-thirds of the heat load must go through the paws in water at 26° C
and perhaps four-fifths im air at 22° C." Food consumption has been
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noted to decrease with an increase in habitat temperature (Cornell,
1976). In warm water the fur loses its resistency to water; this has
been interpreted as a means te allow greater heat removal, which would
be important in water temperatures of 28° C and higher (Morrison, et
al., 1974).

Recently, some experimental work on the physiclogical effect of
crude oil contamination of sea otter fur has been conducted. Using 5
California sea otters, Costa and Kooyman (1979) measured oxygen consump-
tion over a 5 - 30° € range to determine the resting, average, and
active metabolic rates. Furthermore, these investigators measured
metabolic rates before, during and after experimentally oiling approxi-
mately 20% of body surface area of 3 experimental animals. They detected
no significant increase in oxygen consumption among unoiled otters
tested at different temperatures. A standard metabolic rate of 12.0 ml

02 kg--m:'m-1 was determined. Using an average oxygen consumption of an

unoiled otter in 15° C water (16.0 ml 02 kg-min-l) as a baseline, the

rate increased 41% after oiling. On washing the oiled otter, the rate
increased 106%. 0il was left on one animal for eight days; the metabolic
rate rose 127%. Experimental work such as this illustrates the degree
of thermoregulatory stress that oiling by crude 0il can cause.

Several investigators have looked at reproductive physiology.
Sinha, et al. (1966) have shown that during gestation there is a long
period of delayed implantation. The delay lasts 4 to 4.5 months, after
which the blastocyst becomes implanted and development proceeds for
another & to 4.5 months until birth (Schneider, 1972). For California,
Vandevere (1979) gives an estimated gestation period of 6.5~7 months.
Fetal development has been described by Sinha and HMossman (1966).
Kenyon (1969) noted that fetal orientation was about equally cephalic
and caudal, and the births normally occurred on land. From the lack of
any births being observed on land in California, Miller (1974) assumes
that birth occurs while the mother is in the water. Twinning has been
reported by Barabash-Nikiforov (1947}, Lensink (1962), and Schneider
(1972), though it is rare. Wild and Ames (1974) found an adult female
that had apparently died while trying to give birth to twin fetuses.

Sea otters are not accomplished divers like the pinnipeds and
cetaceans. Maximum duration of dives is probably less than 6 minutes
(Kenyon, 1969). Otters may dive as deep as 164 ft. (Barabash-Nikiforov,
1947), although most animals tend to occur, and feed, in waters 20
fathoms (120 ft.) or less (Kenyon, 1969). Diving sea otters exhibit
bradycardia. Galantsev and Maminov (1979) report on decreases in heart
rate by 1/2 to 1/8 the normal rate with intemnsity of bradycardia corre-
lating to length of dive and partial exhalation under water.

Work on the physiology of the semses 1is greatly lacking. Gentry
and Peterson (1967) found the sea otter's underwater visual acuity to be
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fairly accurate in distinguishing differently sized discs. Kenyon
(1969) has found that on land, smell is apparently more important than
sight as a warning sense. For food gathering, the otters will use sight
as well as their tactile sensors: vibrassae and paws. Kenyon {1969) has
found the sensory vibrassae present in three locations: mystaccial,
superciliary, and nasal. He noted that in the wild, the otters' vibras-
sae are usually short and worn, (1.5 to 2.5 cm), whereas in captivity,
where the otters need not search for their food, the vibrassae commonly
grow long (10 to 12 cm). The otter's semse of hearing has not been
found to be exceptionally good or poor.

The sea otter's brain and nervous system is entirely lacking work
except for a brief anatomical study by England and Dillon (1972) of the
cerebrum.

TROPHIC ECOLOGY
A list of food items identified as being consumed by sea otters had
been compiled from Kenyon (1969), and the California Department of Fish
and Game (1976) with additional information from Hines and Loughlin
(1980), Estes, et al. (1978), and Calkins (1978), and is seen in Table 2.
Frequency of species eaten has not been included.

Table 2

FOOD ITEMS OF THE SEA OTTER, ENHYDRA LUTRIS

Echiura (worms) Arthropoda (cont.)
Urechis caupo Malacostraca
Nemertia (worms) Decapoda (crabs)
Emplectonema sp. Blepharipoda occidentalis
Annelida Cancer sp.
Polychaeta (worms) Cancer antennarius
Arenicola sp. C. magister
Eudistylia polymorpha C. productus
Nereis sp. Cryptolithoides sitchensis
Nereis vexillosa Hapalogaster sp.
Arthropoda H. cavicauda
Crustacea Lopholithodes foraminatus
Cirripedia (barnacles) Loxorhynchus crispatus
Thoracica Panulirus interruptus
Balanus nubilus Paralithodes sp.? (larval)
Isopoda Placetron wosnessenski
Idotea (Pentidotea) sp. Pugettia preducta
Amphipoda (probably incidental) P. richii

(continued on next page)
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Table 2 (cont.)

FOOD ITEMS OF THE SEA OTTER, ENHYDRA LUTRIS

Mollusca

Gastropoda (snails, limpets, abalone)

Acmaea (Collisella) sp.
Argobuccinum oregonensis
Astrea gibberosa
Buccinum sp.

Crepidula adunca

Polyplacophora (chitons)
Cryptochiton stelleri
Ischnochiton sp.

Mopalia sp.
Tonicella marmorea

Cephalopoda (squid, octopus)

Lolige opalescens

Haliotis cracherodii Octopus sp.
H. rufescens Echinodermata

*E. walallensis
Lottia gigantea
Megathura crenulata
Natica clausa
Polinices lewisii

*Tegula sp.
Tegula brunnea

T. montereyi
*T. funebralis
Bivalvia (clams and mussels)

Clinodardium ciliatum
C. facanum

Liocyma viridis
Macona sp.

Modiolus modiclus
Musculus vermicosa
Mytilus califernianus
M. edulis

Pododesmus cepio

P. macroschisma
Protothaca sp.
Saxidomus gigantea

Echinoidea (urchins)

Strongylocentrotus drobachiensis

S. franciscanus

S. polyacanthus

S. purpuratus
Asteroidea (starfish)

Ceramaster sp.

Henricia sp.

Leptasterias sp.

Patiria miniata

Pisaster brevispinus

P. giganteus
P. ochraceus

Pycnopoedia helianthoides

Ophiurcidea

Brittle star

Holothuroidea

Cucumaria sp.

Chordata

Ascidiacea (tunicates)

Styela montereyensis

Pisces (fish)

S. nuttalli Cottidae
Serripes sp. Embiotocidae

Siligqua patuia
*gpisula hempelli
Tivella stultorum
Tresus nuttallii
Volsella volsella

Anoplopoma fimbria
Cyclopterichthys glaber

Hemilepidotus hemilepidotus

Hexagrammos sp.
H. superciliosus

Meola mola

Pleurogrammus monopterygius

#Tndirect evidence of foraging noted; actual feeding not observed.
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Many food habit studies have been conducted (Fisher, 1939; Limbaugh,
1961; Boolootian, 1961; Hall and Schaller, 1964; Ebert, 1968a; Kenyon,
1969; Vandevere, 1969; and Calkins, 1978), however such parameters as
study areas, time of study and length of time otters had inhabited a
given study area vary considerably (Wild and Ames, 1974). Conclusions
from most of the studies conducted in California have considered sea
urchins, abalones and rock crabs to be preferred food items since these
are typically the first items consumed when California sea otters occupy
a new habitat. As these food items are depleted, other food items are
utilized (e.g.,turban snails, kelp crabs, mussels, octopus, etc.) there-
by increasing the diversity of the otters' diet. Bivalve molluscs,
decapod crustaceans, starfish, sea urchins and fish such as the globe-
fish predominate in the diet of Aleutian and Prince William Sound otters
(Kenyon, 1969; Calkins, 1978). Otters in Prince William Sound have been
noted to use a rock "tool" to open large clams, i.e., Saxidomus gigantea,
(Calkins, 1978). This is the first evidence for Alaskan sea otters
using stone tools in the wild in Alaskan waters.

In several studies conducted in California (Ebert, 1968a; Vandevere,
1969; Wild and Ames, 1976) where otters have foraged for several years,
rock crabs continue to be consumed in relatively large amounts, e€ven
though abalones and urchins have become of minor importance. This may
be partially explained by the advantage of mobility and visual percep-
tion that the crabs have over the latter two species, allowing them to
escape predation more often. A possible additional explanation is that
the replacement rate of crabs under such predation pressure is greater
than that of abalone or urchins.

Most data on the sea otters' food habits have been compiled to show
the percentages of total diet each item comprises by using the number of
items consumed. The yield by biomass of a particular prey species may
be far greater than another. Ebert (1968a) showed this by equating
various organisms in terms of biomass. One abalone equals:

63 sea mussels

10.7 rock scallops

3 red sea urchins

31.6 purple sea urchins
2.2 gaper clams

Percentage by number should be analyzed in conjunction with percentage
by biomass and amount of available food items to gain a further appreci-
ation for sea otter food preferences.

Availability of food is probably a major limiting factor of the
otters' depth of food dives. California sea otters rarely dive deeper
than 20 fathoms, the depth at which most food items become nearly non-
existent (Calif. Dept. of Fish and Game, 1976).
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The effect that sea otter predation on herbivores (especially
urchins) has on the kelp canopy development appears to be complex and
variable. North (1965) correlated the presence of sea otters with
enhancement of Macrocystis canopies. Miller and Geibel {1973) point out
that increase in Macrocystis beds were noted concurrently outside the
sea otters' range in California. More recently, Estes, et al. (1978),
compared islands in the western Aleutians with and without sea otters.
They note that the macroalgae has an inverse relationship with the sea
urchins and that this algae was more abundant near the sublittoral
fringe where sea otters could efficiently forage on sea urchins. On
islands where sea otters were absent, sea urchins were notably larger
and exploiting the algae. Foster {1979), reporting on kelp forest
studies in central California coastal waters, provided evidence to show
that algal species composition, abundance and distribution are signifi-
cantly affected by storm surge motions which may have a far greater
effect on kelp forest variability than effects caused by sea otter
predation. Several factors influence kelp growth. Because of variable
observations such as those cited in the foregoing, it is evident that
more study is needed before the full impact that the sea otter has on
this problem is understood.

PREDATION

The sea otter appears not to have any predators that effectively
limit population density (Miller, 1974). In California, attacks by
white sharks are relatively common (Orr, 1959; Morejohm, et al., 1975;
Ames, et al., 1979; Ames, 1979). An attack by a killer whale has been
reported (Nikolaev, 1965). Estes and Smith (1973) report limited preda-
tion on sea otter pups by bald eagles at Amchitka Island, Alaska.

PARASITOLOGY AND PATHOLOGY

Internal paraistes are common ameng sea otters. Morejohn, et al.
(1975) found that young otters less than 65 cm total length were general-
ly not infested, while almost all otters in excess of 70 cm total length
were infested., Trematode and acanthocephalan parasites make up the
majority of the known internal parasite load and nasal mites have been
reported from wild Alaskan otters (Margolis and Dailey, 1372; Hennessey,
1972; Kenyon, 1969; and Hochberg, et al., 1979).

Much of the pathological information is based on necropsy of beach
cast specimens. Acanthocephalan worms may perforate the intestinal
wall, thereby causing peritonitis (Kenyon, 1969). The most common
symptom of dead otters that have shown no sign of traumatic death is
enteritis (Morejohn, et al., 1975; Kenyon, 1969). Captive animals have
been observed to develop enteritis when fed an insufficient diet or in
those which exhibit nervous tension resulting from stress (Stullken and
Kirkpatrick, 1955; Kenyon, 1969). Morejohn, et al. (1975} have also
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reported penumonia-like conditions from the lung tissues of several dead
otters. The effects of petroleum on sea otters have been discussed in
the section of physiology above.

BEHAVIOR

The 1literature on sea otter behavior is relatively extensive.
Behavioral observations of Alaskan and Siberian animals were documented
earlier than for Californian through such monographs as Kenyon (1969)
and Barabash-Nikiforov (1947). Behavioral studies of the California
population were conducted shortly after their discovery off Bixby Creek
in the 1930s, but much of this earlier work is lacking in gquantifiable
information and at times is strongly anthropomorphic. In the more
recent past, several papers have been published that make a greater
attempt to quantify the behavioral repetoire of individual sea otters
(Hall and Schaller, 1964; Vandevere, 1969; Sandegren, et al., 1973).
Other studies have been concerned with relating behavioral patterns of
sea otters to ecological parameters and hence take a more ethological
approach (Loughlin, 1976; Packard and Ribic, 1979). For the purposes of
this summary, I have compiled the behavioral literature into three major
categories: that associated with feeding, that associated with repro-
duction, and that associated with general activity or movement.

Feeding behavior in sea otters includes the use of tools, food
gathering, and diel activity cycles in which a portion of time is spent
gathering or eating prey items. Kenyon (1969) points out that sea
otters studied around Amchitka were never observed to use a rock tool to
smash open shellfish, and this behavior was only rarely seen in Alaskan
and Siberian waters. When eating mussels, the otters would crack open
the shell with their post-canine teeth (Kenyon, 1969; Barabash-Nikiforov
1947). California otters will frequently place a stone anvil on their
chests against which they pound shellfish such as mussels and clams
(Hall and Schaller, 1964; Hines and Loughlin, 1980). Keayon (1969)
mentions that mussels in Aleutian and Alaskan waters don't reach the
size that California mussels do and the implication is that the neces-
sity for tool use is lacking. Perhaps more revealing is the display of
tool using behavior by captive northern otters when presented with
hardshelled clams (Kenyon, 1969; Miller, 1974). More recently, Calkins
(1978) reports on wild Alaskan otters using stone toocls to open gaper
clams, i.e., Saxidomus gigantea. Kenyon (1969) indicated that chest
pounding and pounding other objects with a stone held between the fore-
paws may also be an expression of frustration or, at times, of play.

Sea otters typically dive for food, although feeding animals will
also remove prey from the sides of exposed rocks. Prey species are
removed by grasping with forepaws, grasping with the mouth and then
using the forepaws to hold the item, or by use of a stone tool (Kenyon,
1969; Houk and Geibel, 1974). Once the food is secured, it is generally
brought to the water's surface and consumed, although subsurface feeding
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has been observed {(Miller, 1974). Stone tools may be employed in crack-
ing open hard-shelled items or in jarring abalomes loose; this behavior
is prevalent among the California population, although it has been
induced in captive northern animals, and has been observed in animals
feeding on barnacles off Sitka (Kenyon, 1969; Houk and Geibel, 1974;
Calif. Dept. of Fish and Game, 1976). Underwater observations of sea
otters in California indicate that the paws are used to search for food
especially in dense stands of kelp, hence the tactile semse is important
to the species (Shimek, 1977). The forepaws are also used to dig for
clams. Underwater observations in Monterey harbor have shown that sea
otters have the ability to dig holes 1.5m in diameter and 0.5m deep
(Hines and Loughlin, 1980). The methods used by sea otters in eating
specific types of invertebrates are described in detail, for example, by
Fisher (1939); Hall and Schaller {(1964); Kenyon (1969); Houk and Geibel
(1974); Calkins (1978) and Hines and Loughlin (3980). The high food
requirement of sea otters dictates that a relatively high proportion of
activity is dedicated to feeding. During daylight hours, sea otters
spend an average 16-24% of the time feeding (Vandevere, 1969; Hall and
Schaller, 1964; Loughlin, 1976; Shimek and Monk, 1977). For any indi-
vidual, this percentage is a function of food type, food availability,
and for females, the presence of pups. Females with pups that are old
enough to supplement nursing with solid food will spend the greatest
amount of time feeding compared with other classes of otters; conversely,
females with very yeoung pups spend siginificantly less time feeding
(Sandegren, et al., 1973; Vandevere, 1969), Hall and Schaller (1964}
summarize the periods of feeding behaviour in the California population:
1) daily peak in the early morning; 2) gradual decline over mid-day;
3) during mid-afternoon an increase in feeding activity until darkness.
The nature of the cycle must vary with seasonal change in day length,
but Hall and Schaller report that never more than 50% of the herd was
observed feeding at any one time in their study at Point Lobos, Califor-
nia. The same authors also describe the consistency with which an
individual otter will dive for a particular kind of food. There is
evidence of nighttime feeding (Calif. Dept. of Fish and Game, 1976;
Loughlin, 1976; Shimek and Momk, 1977). Nocturnal food gathering places
a greater emphasis on the advantages of a well developed tactile sense.

Behaviors associated with reproduction include: territoriality,
behavioral phases of & mated pair, copulation, maternal behavior and
segregation of the sexes. Adult male sea otters express a degree of
territoriality when in a breeding phase, although territoriality per se
is not as strongly expressed as with other species (Kenyon, 1969).
Calkins and Lent (1975) describe territorial defense in one instance by
a breeding male in Prince William Sound. They suggest that habitat may
play a significant role in eliciting this type of behavior. Such fea-
tures as the topographic effects of small lagoons and uniform distribu-
tion of food species in Prince William Sound are suggested causes rela-
tive to the expression of territorial defense. Territoriality and
territorial defense have been observed in California sea otters (Vande-
vere, 1970). The territory defended by the males in each case centered
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around their "rafting station.”™ Even though mature females were present
with the intruding males, it was the latter which received the brunt of
the defending males' aggressive attacks. There is a tendency for the
sexes to segregate in both Alaskan and Californian populations {Lensink,
1962; Marakov, 1965; Kenyon, 1969; Schneider, 1972; Wild and Ames, 1974;
Loughlin, 1976). Kenyon (1969) extensively discusses segregation around
Amchitka Island and points out that it is more frequent among adults and
sub-adults. Schneider (1972, 1978) investigated segregation and distri-
bution by sex and age class around several Aleutian Islands. He corre-
lates proportion of adult males in female areas with peak in numbers of
estrous females; the data he discusses shows a proportion of 1.5-2.0
males per female with enlarged follicles, but the qualification is that
"hunter bias may be a problem."” (Schneider's study was conducted during
surveys and harvests of sea otters by the Alaska Department of Fish and
Game.) Wild and Ames (1974) provide a description of sexual segregation
among California otters based on trapping operations. Their work indi-
cates that males predominate at the extremes of the range. Loughlin
(1976) presents some of the first detailed information on sexual segre-
gation, home range, and movement among California sea otters based on
observations of tagged and telemetered animals near Monterey. He esti-
mates a home range for a single sea otter of about three miles parallel
to the shore. Movement patterns noted were: 1) movements of males in
male rafts and independent females in female rafts; 2) females with
dependent pups; and 3) single males in association with female rafts.
Otters were observed to leave their rafts to forage, but each exhibited
a preference for a particular raft. Females with pups appeared to have
preferred areas which they might leave for periods up to two days before
returning. Solitary males associated with female rafts, i.e., occupy an
area adjacent to the female raft, may be territorial; they rarely left
their area except to enter the female raft and attempt copulation, or a
single male would take a female from the raft and pull her tec his area
to copulate. Finally, Loughlin notes that three such males remained in
areas adjacent to female rafts a minimum of five months.

Behavior of a mated pair has been divided into four major phases:
courtship or pre-copulatory period; copulatory period; post-copulatory
period; and separation (Kenyon, 1969; Vandevere, 1970). Not all males
and females will exhibit this behavior, and Vandevere (1970) observed
cases in California where copulation or attempted copulation occurred
without a pair-bond relationship forming. Both investigators describe
the period of breeding behavior as lasting for approximately three to
four days, although Vandevere (1970) feels that the post-copulatory
period as defined by Kenyon (1969) is not applicable to California
otters. The basis for this lies in the former's observations of copula-
tion or attempted copulation throughout the three day period of together-
ness. Sea otters have not been observed to mate on land (Kemyon, 1969;
Miller, 1974). Either a male or female will initiate copulation (Fisher,
1939; Kenyon, 1969; Vandevere, 1970). The general pattern involves the
male grasping the female from behind. The male establishes a grip by
grasping the female's nose with his teeth. A receptive female will
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appear limp, according to Vandevere (1970), and Kenyon (1969) noted the
northern female otters become rigid. This apparent discrepancy is
probably a result in part of low numbers of observations. Ensuing
copulatory activities involve thrashing or rolling at the water's sur-
face about the common longitudinal axis of the mated pair. Each copula-
tion may be relatively lengthy; Kenyon (1969) reports two sessions each
lasting 35 minutes. During coitus, frequent rest periods occur (Vande-
vere, 1970). After a session, the female's nose often appears bloody,
and nose scarring has been noted among females in a herd (Foott, 1970).

Sandegren, et al. (1973) report on maternal behavior of sea otters.
The daily activity cycle of females with pups is similar to other otters
without pups. About 8% of daylight hours is devoted to nursing; this is
spread over an average of 6 bouts per day, with each session lasting
about 9 minutes. Females with pups spend about 10% of the daylight
hours grooming themselves and an average of 20% grooming their pups.
Motor patterns involved with grooming develop slowly, hence young pups
require proportionately more attention from their mothers. GSome groom-
ing periods with pups last 50 minutes, with the majority of the grooming
activity concentrated on the hind quarters of the pup. Females with
pups may tend to stay away from other otters. Vandevere (1972) describes
the transition from nursing to taking solid food in pups as well as the
development of the ability of a pup to effectively groom itself. The
period of pup dependency in California, at least, appears to be about
eight months (Vandevere, 1972, 1979).

General activities of sea otters include hauling out, rafting,
swimming/ diving, grooming and occasional vocalizing. Sea otters may
come ashore in northern habitats as well as California, although indi-
viduals may spend their entire lives in the water (Kenyon, 1969; Vande-
vere, 1976; Miller, 1974). Kenyon (1969) postulates land birth in
Alaska. When available, kelp beds are used as areas to rest, or for
relative shelter from storm waves. In the Aleutians, otters will typi-
cally haul out during stormy periods, whereas in Califormnia, they will
stay within the kelp, or if kelp or protected coves are unavailable,
they will apparently raft one to three miles offshore {Calif. Dept. of
Fish and Game, 1976).

The hind legs and tail are used in swimming. The tail has been de-
scribed as a "sculling oar" amnd is used as such when the animal is
slowly moving belly-up (Kenyon, 1969). Rapid swimming is accomplished
belly-down and use is made of the hind legs and webbed hind feet. The
forelimbs are typically held to the chest and have no function in swim-
ming.

Vocalization among sea otters is discussed by Fisher (1939), Kenyon
(1969), and Sandegren, et al. (1973). Fisher provides a phonetic de-
scription of several growls and cries associated variously with the
close presence of another otter, or with painful bites associated with
mating or brief aggressive encounters, both of which involve a painful
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bite. Kenyon (1969) describes a longer list of sounds uttered, some of
which are associated with captive animals. Sandegren, et al. (1973}
analyzed vocalizations of mother otters and pups and attempted to quan-
tify the sounds by producing sonograms showing the duration and frequen-
cies over which most of the sound is concentrated.

Much of the behaviour associated with general activities can be
related to daily cycles, and attempts have been made to determine the
relative time segments over which daytime activity patterns are parti-
tioned (Fisher, 1939; Kenyon, 1969; Sandegren, et al., 1973; Hall and
Schaller, 1964). The amount of time spent by any single individual sea
otter in the various activities appears to be a function of food availa-
bility and in the case of females with pups, a function of food and
grooming requirements of the pups. Summarizing Fisher (1939), Kenyon
(1969}, Sandegren, et al. (1973), Loughlin (1976) and Shimek and Monk
(1977), daily activity cycles are comprised of:

a) Feeding activity in the early morning hours.

b) A resting and grooming period over the mid-day.

c¢) A second feeding period followed again by a period of resting,
grooming, or mating.

d) A late afternoon feeding period which may continue until dusk
or darkness descends.

e) There is some evidence for a third peak in feeding activity
around midnight. Activities at night are apparently similar
to daytime although on a percentage basis there is less over-
all activity at night.

Loughlin (1976) noted that sea otters are inactive more than half the
time, and feed about one~third the time over a 24 hour period. He also
notes that activity periods appeared to be arrhythmic and thus were
non-circadian with no apparent correlation to tidal cycles.

Sea otters are not a migratory species, although long distance
wandering by young males is evident in California (Miller, 1974; Wendell,
1979). The gradual range expansion in Califernia is an expression of
group movement based on food requirements (Miller, 1974; Wild and Ames,
1974; Miller, 1976). Movements have also been noted among adult males
in search of estrous females (Schneider, 1972). Tagging operations
discussed by Wild and Ames (1974) and Wendell (1979) strongly indicate
that otters are capable of traversing significant distances and that
translocated animals transversed a distance of 45 miles in 11 months
along a continuous rocky shore-kelp bed habitat. Wendell (1979) pro-
vides evidence for males traversing distances of over 100 miles in
several weeks time.
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POPULATION BIOLOGY

Estes (1980) summarizes the present range of sea otters. In a band
from the Kuril Islands to Prince William Sound, the species has reoccu-
pied much of its former ramge. South along the west coast of North
America, sea otters have been translocated to the Alexander Archipelago
(Chichagof and Baranof Islands), Vancouver Island, and the coasts of
Washington and Oregon. The Oregon population has probably declined to
zero in recent years. The southernmost population is in California and
currently ranges from about Santa Cruz to about 10 miles south of Pismo
Beach. This population stock has gradually increased over the years
from an estimated population of 50 animals in 1914 nea: Point Sur.
Today the California population is considered threatened under the
Endangered Species Act largely because of the potential threat of a
major oil spill affecting the entire stock.

Kenyon reports that isolated populations in the Aleutians with
unused habitat to expand into may increase at a rate of 10 to 12% per
year. He reports a rate of 4 to 5% per year in areas of dense popula-
tions bounded by unpopulated habitat. Sea otter densities in established
Aleutian Island populations are 10 to 15 per square mile of habitat
(Kenyon, 1969). Lensink (1962) states that population growth is about
10% per year in Alaska when food is not limiting. In California, the
population has been growing at an average annual increase of about 5.4%
since 1940 and densities in areas of established population average 13
animals per square mile (Calif. Dept. of Fish and Game, 1976). The
average rate of range extension in California since 1938 has been 2.52
miles per year, (0.92 miles/year to the north and 1.61 miles/year to the
south) (Calif. Dept. of Fish and Game, 1976). An exception has been the
rate of range extension in 1973, when the otters' range limits passed
over sandy beach areas (14 miles/year in the north and 18 miles/ year in
the south).

The California population is in a state of steady population in-
crease as well as range expansion, hence when treated as a unit, comsid-
erations of population dynamics cannot be comparable to populations at
such sites as Amchitka, where sea otters occupy all suitable range, and
population size is strongly influenced by food supply (Raines, et al.,
1971}. The center of the California range which has been occupied
longest by sea otters does not exhibit signs of overcrowding with subse-
quent die-off; while that portion of the population appears to be in-
creasing, the excess numbers are apparently contributing to the range
expansion (Wild and Ames, 1974).

Miller (1978) provides a model for the sea otter population in
California. The range can be divided into wunits starting with the
established population where the density of sea otters is in equilibrium
with the environment. Moving symmetrically north and south the next
units are: colonizers, migrant front, advanced foragers, and wanderers.
As the population size increases and the food in the occupied habitat is
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depleted, the otters must extend their range. "The migrant front, a
large aggregate of animals apparently mostly males, concentrates at the
periphery of an expanding range." (Calif. Dept. of Fish and Game, 1976).
These fronts, which average around 50 animals, (up to 150 have been
observed), will occupy an area until food becomes scarce before they
move into a new area. Once a front has moved on, the area it moved from
will be colonized either by otters remaining from the fromt or by otters
moving in from within the range. Generally, once colonized, the density
will be similar to that of the established range.

CONCLUSION

Published results of studies on sea otters provide a relatively
complete picture of behavior, systematics, zoogeography, diet and habitat
requirements. A number of sources provide information on food items
eaten, but it remains to be seen quantitatively what impact sea otter
predation has on the ecosystem, Ecological processes at the population
and community levels are not as completely understood as would be
desired for management decisions such as determination of Optimum Sus-
tainable Population, translocation success, or effects of containment.
Genmeral habitat requirements are fairly well kaoown, i.e., a rocky shore
and rocky-sub-littoral with many crevices and kelp is probably the
preferred habitat from both physical and biological standpoints.
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A STATUS REPORT ON CALIFORNIA SHELLFISH FISHERIES

Robert Hardy, Fred Wendell
California Departument of Fish and Game
and
John D. DeMartini
Telonicher Marine Laboratory
Humboldt State University

INTRODUCTION

By statute, the California Department of Fish and Game manages
species of fish and wildlife in California. The objectives of
management include the maintenance of sufficieat stocks of sport and
commercial species for harvesting and also the maintenance of species
possessing aesthetic, educational, scientific and non-extractive
recreational uses.

This paper gives an assessment of the red abalone, Pismo clam, sea
urchin, Dungeness crab, rock crab and lobster fisheries in California.
Declines in standing crops of rted abalone, Pismo clam and sea urchins
are associated with the arrival and persistence of sea otters. Declines
in standing crops of red abalome along the southern California coast are
attributed to improper picking and to habitat degradation. The decline
in rock crab harvesting associated with the sea otter is not as
dramatic. Declines 1in spiny lobster stocks, a species outside the
present sea otter's range, 1is attributable to the harvest of
sublegal-sized animals.

For consumptive species 1like abalones and crabs, management is
based on biological and historical catch data which is used to establish
harvest methods, size and catch limits, end seasons. The ultimate aim
of management programs 1is to obtain maximum sustainable yields.

ASSESSMENT OF SELECTED SHELLFISHERIES

Data for the following assessments was procured primarily from un-
published records of the California Department of Fish and Game,

The authors thank the following persons and agencies for aiding in
the coustruction of this presentation: Earl Ebert, California Department
of Fish and Game, Marine Culture Laboratory, Monterey, California, for
supplying wmuch of the information; Pacific Gas and Electric Company,
TERA, Lockheed, and ECOMAR for information on rock crabs and purple sea
urchins.
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Red Abalone (Haliotis rufescens)

Utilization

Commercial divers using surface-supplied air have harvested an aver=
age of 740,000 pounds of red abalone annually since 1974. In the early
1960s annual landings averaged about 2.5 willion pounds. Sport use of
the red abalone resource occurs mainly north of San Francisco where
commercial diving is illegal. Estimates of the 1976 sport harvest use
are reported as a minimum of 1.1 million pounds.

Status of Stocks Qutside the Sea Otter Range

Commercial landings of red abalone south of the sea otter's range
have declined im recent years. Reasons for this decline include
mortality from improper picking, habitat degradation in some areas
(i.e., mainland shelf along Los Angeles and Orange County coasts), take
of sublegal animals and attainment of maximum sustained yield in most
fishing areas. Accessible north coast red abalone populations are fully
utilized by sport harvest pressures. Localized areas are overutilized
due to the take of sublegal animals and to mortality from improper
picking.

Management

Reduction in harvesting and effort and an increase in law-abiding
divers are the objectives of recently enacted limited entry to the com-
mercial fishery. Sport harvests have recently been limited by both
shorter seasons and lowered bag limits. Changes in the regulation
abalone iron, closing areas to abalone harvesting and reseeding efforts
are also part of the program to obtain maximum sustainable yields of
abalone.

Status of Stocks Within the Sea Otter Range

Abalone stocks inside the sea otter's established range are too low
to provide for sport or commercial fisheries. Studies of red abalone
populations at Point Estero illustrate the relative change in abalone
density when sea otters become established. This area was very produc-
tive commercially for at least 30 years prior to 1970 (Figure 1),

Pismo Clam (Tivela stultorum)

Utilization
A commercial fishery existed in California until 1947,
A large and popular recreational fishery is available to both

shorepickers and free-divers. Three areas of historical abundance are
identifiable and each possesses a discrete stock. These areas are
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Monterey Bay, Pismo Beach and southern California. Only the southern
California beaches are outside the sea otter's present range.

Y Rastempation
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Figure 1

AVERAGE DENSITIES OF RED ABALONE
AT POINT ESTERO FROM 1965 THROUGH 1978

Source: California Department of Fish and Game, unpublished survey.
Data used with permission of the Department of Fish and Game.

Status of Stocks Qutside Sea Qtter Range

The recreational fishery in southern California remains fairly sta-
ble. Clamming success was poor during the 1980 annual census. The cen-
sus, however, occurred during very iaclement weather.

Management

Management includes the continued enforcement of existing regula-
tions and monitoring of natural population fluctuations.

Status of Stocks Within the Sea Otter Range

Sea otter predation has eliminated the Pismo clam fishery on all
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clamming beaches in Monterey Bay and Estero Bay. The fishery has also
been eliminated from the northern half of Pismo Beach. The remaining
clamming beaches in that area are now being foraged.

The best documentation on the association of sea otter reoccupation
and decreased abundance of Pismo clams was obtained by monitoring catch
per clammer at Pismo clam beaches (Figures 2, 3, 4, 5 and 6). No
recovery of the Ffishery after movement of migrant sea otters is
indicated.

Documentation of the effects of otter predation on the subtidal
component of the Pismo clam population is poor. Two students from the
California Polytechnic Umiversity, San Luis Obispo, studied pre-otter
clam densities. ‘Twenty-four square meter samples procured north of
Pismo pier averaged 1.7 clams per square meter, while south of the pier
samples averaged 2.3 clams per square meter. After otters had foraged
on the north beach and during their foragimg on the southern beach a
quick, random, depth stratified clam survey was ‘conducted by the
California Department of Fish and Game. Eighty one-fourth square meter
samples north of the pier yielded 0 clams per square meter and 160 one-
fourth square meter samples south of the pier yielded 1.3 clams per
square meter,

Sea otter prey observed being consumed along Pismo beach show that
Pismo clams predominate {573 Pismo clams, 1 Dungeness crab, 1 rock crab
and 11 unidentified items).

Red Sea Urchin (Stronglocentrotus franciscanus)

Utilization

In the existing commercial sea urchin fishery in California, be-
tween ten and twenty milliomn pounds of red urchins have been harvested
annually in recent years. The fishery is conducted almost entirely in
southern California.

Status of Stocks Outside the Sea Otter Range

The resource, or standing crop, 1is very large along the southern
California mainland and particularly the Channel Islands. Fishing areas
are sustaining a large harvest and recruitment appears good in areas
surveyed.

Hanagemen t

Field surveys to determine standing crop and recruitment are being
done to evaluate the effects of commercial harvesting. Most of the
current harvest is the result of growth and recruitment from exploited
stocks.
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Pismo Clam Beaches
Avila Beach
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Figure 2

THE LOCATION OF FOUR PISMO CLAM BEACHES
BETWEEN SHELL BEACH AND 0SO FLACO CREEK

*Beach 1 extends from the rocks at Shell Beach 0.9 miles south to
the Pismo Pier.

Source: California Department of Fish and Game, unpublished surveys.
Data used with permission of the Department of Fish and Game,
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Figure 3
CATCH PER CLAMMER OF PISMO CLAMS AT BEACH I

Source: California Department of Fish and Game, unpublished clammer
survey. Data used with permission of the Department of Fish

and Game.,
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CATCH PER CLAMMER OF PISMO CLAMS AT BEACH II

Source: California Department of Fish and Game, unpublished clammer
Survey. Data used with permission of the Department of Fish
and Game.
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CATCH PER CLAMMER QF PISMO CLAMS AT BEACH III

Source: California Department of Fish and Game, unpublished clammer

survey, Data used with permission of the Department of Fish
and Game.
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CATCH PER CLAMMER OF PISMO CLAMS AT BEACH IV

Source: California Department of Fish and Game, unpublished clammer
survey. Data used with permission of the Department of Fish
and Game,
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Status of Stocks Within the Sea Otter Range

Sea urchins are a favored food item for sea otters when the latter
establish themselves in new aresas. Urchin populations are among the
first to show dramatic reductions from sea otter predation. Three
sources of quantitative survey data are available to establish the rel-
ative and potential impact of sea otters on red urchin populations in
California.

Transects surveyed by the Department of Fish and Game in 1967 and
resurveyed in 1978 (Ebert, 1967, 1978) show the reduction of red urchins
down to undetectable levels.

Suzanne Benech (1980) surveyed sea urchins in one kelp bed near
Pecho Rock for six years. She measured a reduction of the population
down to less than 0.3% of pre-otter densities. The data from the
California Department of Fish and Game surveys at Point Esteroc and
Diablo Canyon (Figure 7) indicate a similar reduction in the population
of uwrchins that existed prior to the reoccupation of that area by sea
otters.

Red Urchin _
Sen ottar Density

Rewicupatisn

Figure 7

AVERAGE DENSITIES OF RED SEA URCHINS
AT DIABLO CANYON FROM 1974 THROUGH 1980

Source: C(California Department of Fish and Game, preoperational studies
at Diablo Canyon. Data used with permission of the Department
of Fish and Game.
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Dungeness Crab (Cancer magister)

Utilization

An important commercial Dungeness crab fishery exists in central
and northern Califernia. The landings from central California for the
past decade averaged slightly over 0.5 million pounds per year.
Northern California averaged approximately 10 million pounds per year.

The sport fishery is concentrated in harbors and bays in northern
coastal areas. The total recreational catch was .estimated to be less

than 0.5% of the commercial landings in northern California.

Status of Stocks Outside the Sea Otter Range

There appear to be discreete stock umits. The stock sizes are
undetermined and variable. Statewide landings have fluctuated greatly
during the past decade with & low of approximately 1 million pounds
during the 1973-74 season and a high of over 26 million pounds during
the 1976-77 season. Central California stocks remain depressed with
landings far below past yields. Variations in year-class densities
result in large annual fluctuations in harvests.

Hanagement

A variable season was established to allow harvesting of crabs when
they are in prime condition., In the commercial fishery, only males over
6-1/4 inch carapace width may be taken. All traps wmust have escape
ports. There is a recreational 10-crab bag liwit and the same season
and size restrictions that apply to the commercial fishery. A five-year
(1975-80) program mandated by the California State Legislature is being
conducted to determine the cause of the decline in central California
and to make management recommendations for protecting and increasing the
resource.

Rock Crab (Cancer antenmnarius)

Utilization

For 20 years prior to 1970, the commercial rock crab catch averaged
slightly over 176,000 pounds per year. The rock crab catch increased to
over 1,200,000 pounds from 1970 to 1975, whereupon it apparently leveled
off.

The recreational harvest of rock crabs has not been estimated, but
was significant in central and northern California. The principal sport
fishing gear are baited hoop nets and traps set off piers, jetties or
boats.
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Status of Stocks Outside the Sea Otter Range

Landings indicate that the fishery is being harvested at or near a
sustained yield level.

Hanagement

Increased research and field activities led to management regula-
tions designed to protect immature crabs and crabs in lost traps.
Regulations include mesh size minimums te allow escapement and require
the inclusion of destruct panels. Sportfishing regulations now include
a limit of 35 crabs and a minimum size of four inches across the
carapace.

Status of Stocks Within the Sea Otter Range

Sea otter predation may eliminate shallow water recreational fisher-
ies (i.e., Monterey pier and Soquel Pt.), however, other areas continue
to provide some recreational use (i.e., Santa Cruz pier). The impact on
deeper water commercial fisheries is not clear. A limited (one fisher-
man) comwercial fishery still exists in Estero Bay.

Rock crabs are an important component of the sea otter's diet with-
in the established range., Their ability to withstand otter foraging
pressure is reflected in the continued existence of at least a limited
commercial fishery.

In the Diablo Canyon areas, Lockeed and TERA have a mark and
recapture study which shows a decline in catch-per-unit-effort after re-
occupation of the area by sea otters (Figure 8).

California Spiny Lobster (Panulirus interruptus)

Utilization

Commercially, California spiny lobsters are a luxury seafood espe-
cially in demand in the restaurant trade. The 1968-77 average annual
landings were 263,000 pounds.

California spiny lobsters are trophies for sport divers. However,
the recreational harvest is small relative to the commercial catch.

Status of Stocks Outside the Sea Otter Range

There is no measure of abundance other than landing statistics,
which indicate a steady decline since the 1950s. The chief obstacle to
increasing California's lobster production has been the widespread prac-
tice of taking undersized lobster.
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Figure 8

AVERAGE CATCH PER TRAP OF ROCK CRAB
AT DIABLO CANYON FROM 1976 TRROUGH 1980

Source: Pacific Gas and Electric Company, Diablo Canyon study 3léa.
Data used with permission of the Pacific Gas and Electric
Company.

Management

Lobster are capable of spawning several times before reaching legal
size. However, California commercial fishermen are thought to be taking
about equal numbers of both legal and undersized animals. To help solve
this problem, an escape port is now required to be built inte the second
chamber of every lobster trap. The escape port retains legal lobsters
but permits undersized lobsters to escape.
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CONCLUSTION

If one has a legally mandated respomsibility to manage shellfish
Fisheries for maximum sustainable yields and concurrently manages &
shellfish predator, the sea otter, for an optimum sustainable
population, then obviously a managerial dilemma exists. The
superimposition of higher managerial authority may add further problems
when the latter's prime concern is the predator. When combined with the
desires and demands of vocal, concerned and influential groups of the
general citizenry having differing viewpoints, the dilemma is greatly
increased.

An unresolved problem is that of defining an optimum sustainable
population of the sea otter. It may be feasible, based on human demands
for shellfisheries maintenance and development, not to define optimum
sustainable population as completely reoccupying former range. To
ameliorate the threat of sea otter extinction, sections of the Pacific
coastline not necessarily restricted to California may be congidered as
transplant sites. Zonal management of the Pacific coastline could be
instituted in an attempt to satisfy the pluralism within our society.

Resolution of the aforementioned problem could allow for better
partitioning of public funds used for managing both sea otters and shell-
fisheries. Presently, state and federal funds are spent to enhance
shellfisheries and sea otters (i.e., The National Sea Grant Program and
U.S. Fish and Wildlife Service, respectively). With continue expansion,
the sea otter could negate shellfisheries enhancement, which may be
considered a very cost-ineffective stewardship of public funds, With
the present scrutiny being given to the use of tax monies, I believe
that it behooves us to hasten implementation of a sea otter management
plan.

The matter of both commercial and sports fishermen not abiding by
size or catch limits is a problem that may never be completely solved.
Wise and credible management programs that are explained effectively may
foster adherence to regulations.
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APPENDIX II

BIOGRAPHICAL INFORMATION ON CONFERENCE PARTICIPANTS

DANTEL B. BOTKIN is the Chairman of the Enviroanmental Studies Program
and a faculty member in the Department of Biological Sciences at the
University of California at Santa Barbara. He has done field and
theoretical research on long lived and endangered organisms in
wilderness ecosystems. Dr., Botkin is & wmember of the Marine Mammal
Commission Science Board and an ecologist on the U.S., Space Science
Board. 1In 1979 he was a recipient of a fellowship from the Woodrow
Wilson International Center for Scholars, Washington, D.C., where he
began a book tracing the history of the concept of the balance of
nature,

RICHARD BURGE currently serves as Director of the Point Whitney
Shellfish Laboratory for the Washington State Department of Fisheries.
His previous position was with the California Department of Fish and
Game, where he was co-principal investigator on the Abalone Enhancement
Project, and Unit Manager for San Luis Obispo and northern Santa Barbara
County Marine Resources. Mr. Burge was also project leader of the
California abalone population studies. He is knowledgeable in the area
of kelp ecosystem interactions and has done extensive research on the
Pismo clam recreational fisheries.

JOHN J. BURNS is the Marine Mammal Coordinator for the Alaska Department
of TFish and Game. He was active in the original passage of the Marine
Mammal Protection Act of 1972. Publications include "Marine Mammal
Management in Alaska' published in Alaska Seas and Coasts, 1976,

WES CARPENTER represents the sea urchin fishery, and has been active in
that industry in the Santa Barbara Channel for many years. He is now a
broker for several sea urchin processors in southern Califormia,
coordinating purchase of sea urchins from fishermen.

BILIANA CICIN-SAIN is Director of the Marine Policy Program, Marine
Science Tnmstitute, and an Associate Professor of Political Science at
the University of California at Santa Barbara. She has conducted
several studies in the marine policy area, including studies on limited
entry and on the implementation of the Fishery Conservation and
Management Act of 1976. She recently served in the Office of the
Administrator of the Office of Policy and Planning, National Oceanic and
Atmospheric Administration.

WIMBERLEY COERR represents the Defenders of Wildlife in Monterey,
California.
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CORDON COTA lives in Santa Barbara, where he is a rock crab fisherman
and a leader in the local fishermen's organization, Commercial Fishermen
of Santa Barbara, Inc. Mr. Cota is also the Pacific Coast Federation of
Fishermen's Associations, Inc. representative on the Bureau of Land
Management Regional Technical Working Group.

JOHN DEMARTINI is the Director of the Fred Telonicher Marine Lab and a
Professor of Biology at Humboldt State University. He is a member of
the Sea Otter Scientific Advisory Committee of the California Department
of Fish and Game, and on the Advisory Board for Underwater Parks and
Reserves of the California Department of Parks and Recreation.

CHRISTOPHER DEWEES is the Marine Fisheries Specialist for the University
of California Cooperative Extension Sea Grant Marine Advisory Prograuw.
He has statewide responsibilities for fisheries and marine education,
and was one of the first marine specialists in California. He has been
with the Marine Advisory Program since 1972,

NICOLE DUPLAIX currently chairs the Survival Service Committee Otter
Specialist Group of the Internmational Union for the Conservation of
Nature. She also serves as an executive staff member for the private
organization TRAFFIC, U.S.A., concerned with stopping illegal import
trade in endangered species and their by-products. Dr. Duplaix was
formerly with the WNew York Zoological Society. As a practicing
biologist, her current area of study deals with the worldwide otter
population, including the sea otter.

JAMES . ESTES is a biologist at the U.S. Fish and Wildlife Service

Denver Wildlife Research Center, Santa Cruz Field Station. He 1is
Chairman of the Standing Committee on Marine Mammals for the Americamn
Society of Mammalogists. Dr. Estes had dome extensive research on the

sea otter and its habitat, both in Alaska and California, and has
published several papers on the subject.

ROBERT EISENBUD is an attorney who has been involved with domestic and
international marine mammal protection efforts for several years. He
has been the Legal Counsel for the Marine Mammal Commission since 1974.

ROBERT FRIEDHEIM is the Associate Director for Marine Policy at the
Institute for Marine and Coastal Studies at the University of Southern
California. He is the author of numerous works on ocean policy, and is
a Professor of International Relations at the University of Southern
California,

CAROIL, FULTON is now Executive Director of the Friemds of the Sea Otter,
and has been active in that organization for over three years. She has
been interested in marine mammal protection and the protection of other
endangered species of wildlife for several years.
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TOD GHIO is an owner of Anthony's Fish Grottos in southern Califoruia,
and has spent 45 years in the seafood industry. He has served for five
years as President of the California Seafood Institute, and as Vice
President and Secretary of the National Fisheries Institute. For
ten years he was industry advisor to the California Sea Grant program,
and is a member of the Institute of Marine Resources, the State
Aquaculture Advisory Committee, and the Swordfish Sub-Panel. He has
been active in problems confronting the seafood industry.

LAD HANDLEMAN was active in the abalone fishery from the early 1950z to
the 1960s, having been diving since age 17. He 1is the founder and
former President of Oceaneering International, a worldwide diving
service company engaged in underwater construction and deep water diving
and salvage work. He is now Chairman of Santa Barbara-based Cal Dive
International and is a leader in the Save Our Shellfish Committee.

SYDNEY HOLT is an internationally renowned authority on marine mammals
and fisheries, He is a member of the International Whaling Commission
and a faculty member of the Department of Enviroamental Studies at the
University of California at Santa Cruz, Dr. Holt is now living in
England and teaching at St. John's College, Cambridge.

SUZANNE HOLT is an Assistant Professor of Economics at Crown College,
University of California at Santa Cruz. Her major field of research is
resource economics, with emphases in fisheries management and recreation
economics. Dr. Holt has studied the southern California swordfish
fishery and the West Coast albacore fishery extemsively. She has served
as Resource Economist on the Billfish and Oceanic Shark Fishery
Management Plan development ream for the Pacific Fishery Management
Council,

JACK HUNDLEY represents the Western 0il and Gas Association, and is
experienced in dealing with mitigation of oil spill damage and problems
of offshore oil production. He is the offshore manager for the Atlantic
Richfield Corporation oil and gas operations.

BILL KIER is the Environmental Policy Specialist of the Senate Office of
Research in Sacramento. He has been with the Office of Research since
1971 and before that served as a consultant to the State Senate
Committee on Natural Resources and the former subcoumittee on Fish and
Game. He holds a degree in Fisheries Science.

RUDY MANGUE has served as president of the California Abaloune
Assoclation for four years, and has been active in the abalone fishery
for many years. His father was an abalone diver as early as 1944 in
Half Moon Bay, Bodega Bay and Monterey, and Rudy has been diving in
central California since 1960 in Half Moon Bay, Morro Bay and the Santa
Barbara Channel.
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BRUCE MATE is Assistant Professor in the School of Qceanography at the
Marine Science Center at Oregon State University. He has been involved
in examinations of marine mammal/fisheries interactions, particularly
with regard to the problem of incidental take of marine mammals during
fishing operations. He has prepared a report on the "Workshop on Marine
Mammal-Fisheries Interactions in the Northeastern Pacific" for the
Marine Mammal Commission.

WILLIAM MAXWELL is an Associate Marine Biologist with the Marine
Resources Branch, California Department of Fish and Game, Sacramento,
California,

HAROLD O'CONNOR is the Deputy Director of the Office of Endangered
Species of the U.S, Fish and Wildlife Service in Washingtom, D.C.

MICHAEL K. ORBACH is currently the Associate Director of the Center for
Coastal Marine Studies at the University of California at Santa Cruz.
He served for three years as a Social Anthropologist and Social Science
Advisor for the WNational Oceanic and Atmospheric Administration in
Washington, D.C. Dr. Orbach is the author of Hunters, Seamen and
Entrepreneurs, an ethnography of the high-seas tuna fishermen of Sam
Diego, and numerous articles and reports on maritime communities and
industries and social science research applications in natural resource
management.

MARGARET OWINGS is the President and founder of the Friends of the Sea
Otter. She is a former member of the California State Parks Commission,
the founder of the Rachel Carson Council and a Fellow of the California
Academy of Sciences, which awarded her its 1979 Conservation Award., A
trustee for the Environmental Defense Fund and the Defenders of
Wildlife, Mrs. Owings was recently awarded the Humane Society of the
United States 1980 Joseph Wood Krutch Medal.

ERNEST PARTRIDGE is Visiting Professor of Environmental Studies at the
University of California at Santa Barbara. Ris specialty is
Environmental Ethics and Moral Philosophy, and he has published several
papers dealing with wmoral philosophy, moral psychology, and the
philosophy of education and environmental ethics. He is a member of the
Board of Editors of The Journal of Eovironmental Education and
Environmental Ethics. In 1978, Dr. Partridge was awarded a
Rockefeller Foundation Fellowship in Environmental Affairs, under which
he conducted original research relating to the moral question of the
duty to posterity. One product of that research, an anthology entitled
Responsibilities to Future Gemerations, was published in 1981.

GORDON REETZ has served for the past two and ome-half years as a Natural
Resource Specialist for the Bureau of Land Management, Pacific Outer
Continental Shelf (0CS) O0ffice in Los Angeles. His duties are to
provide management with needed information regarding marine mammals and
seabirds, and to develop marine mammal and/or seabird related studies
and administer the technical aspects of contracts for such studies.
Prior to his position with the 0CS Office, Mr. Reetz worked for five
years as an ecologist for the Army Corps of Engineers,
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JOHN RICHARDS is Area Marine Advisor with the University of California
Cooperative Extension Sea Grant Marine Advisory Program, He has worked
in fisheries, marine and estuarine research for 18 years. Be currently
conducts an applied research and extension education program in marine
science and fisheries for the marine community in San Luis Obispo, Santa
Barbara and Ventura counties, an area including 250 wmiles of coastline,
the northern Channel Islands, and six ports. Richards assists Sea Grant
researchers in initiating and conducting applied marine research
projects and provides information to the fishing industry, marine
resource management agencies, and the public.

CAROL ROSE is a representative of Sea Otter Management Education (SOME),
an educational group centered in northern California, and is Secretary
for the California Council of Diving Clubs, Inc.

VICTOR SCHEFFER is a former Chairman of the Marine Mammal Commission and
is renowned in the area of pimniped research. Dr. Scheffer worked as a
federal biologist from 1937 to 1969, when he retired from the Bureau of
Commercial Fisheries. His books on marine mammals include the widely
cited Seals, Sea Lions, and Walruses, The Year of the Whale, The
Year of the Seal, A_Natural History of Marine Mammals, and, The
Amazing Sea Otter.

NAOMI SCHWARTZ has served on Assemblyman Gary Hart's District Office
staff for the past six years. Her primary responsibilities are in the
areas of energy, transportation, planning and resources. She serves as
liaison with state and local goverament agencies and community
organizations. Ms. Schwartz is presently chairperson of the California
Coastal Commission, to which she was appointed by the Governor in 1977,
after serving for three years as 3 member of the South Central Regional
Coastal Commission,

MAYNARD SILVA holds a postdoctoral research fellowship at Woods Hole
Oceanographic Institution, where his current research interests include
parallels between fisheries development policy and agricultural policy,
fisheries management, implementation of ocean thermal energy conversion
technology, and environmental ethics. Dr. Silva's past research
includes studies of the California abalone fishery. He has recently
completed a doctoral dissertation on '"Property, Scarcity, and Natural
Resources."

DONALD B. SINIFF is a Professor in the Department of Ecology and
Behavioral Biology at the University of Minnesota. He has been a
Commissioner on the Marine Mammal Commission for several years, and has
done extensive research on California and Alaska sea otters.

LUCY SLOAN is Executive Director of the National Federation of Fishermen
tn  Washington, D.C., which represents commercial fishermen on
legislative and administrative matters concerning the development of
fisheries.
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EDWIN M. SMITH is an Assistaat Professor of Law at the University of
Southern California and a Research Associate for the Institute £or
Marine and Coastal Studies, His teaching specialties are in the areas
of Marine Resources Law and Copyright Law. He has served as Staff
Attorney, Office of the General Counsel, Northwest Region, National
Oceanic and Atmospheric Administration, and participated in legal Teview
of fishery management plans developed by the Pacific Fishery Management
Council. He has also been involved in the prosecution of administrative
civil penalty proceedings enforcing the Fishery Conservation and
Management Act and the Marine Mammal Protection Act, and regional law
review of proposed research graots for marine fisheries development. He
practiced law with the firm of Rosenfeld, Meyer and Susman in southern
California before his current position at USC.

THORN SMITH currently serves as a part of the General Counsel's Staff of
the National Oceanic and Atmospheric Administration in Washington, D.C.
He is a former California abalone diver, active during the mid-1960s,
and is familiar with the local history and problems of that industry.
Mr. Smith is an attorney and holds a Master's degree in Marine Affairs.

JAMES J. SULLIVAN is Program Manager for the University of California
Sea Grant College Program and a member of the Institute for Marine
Resources of the University of California at San Diego. An economist,
Dr. Sullivan has published several articles on environmental decisions
and their economic impacts. '

WILLIAM SWEENEY is the Area Manager for the U.S. Fish and Wildlife
Service in Sacramento. He is the official spokesperson for sea otter
related matters for that agency.

JOHN TALBOTT is a member of the Department of History faculty at the
University of California at Santa Barbara. He has done extensive
research on the history of the Channel Islands. In 1980 and 1981 he was
Visiting Professor of History at Stanford University and the United
States Naval War College.

ROBERT THORNTON was formerly a member of the Staff of the Committee omn
Merchant Marine and Fisheries of the U.S. House of Representatives,
where he dealt with policy issues related to marine mammals, fisheries,
and eadangered species. He is currently affiliated with the law firm of
Nassaman, Krueger and Marsh in Los Angeles.

PRILLIP WALKER is currently an Associate Professor in the Department of
Anthropology at the University of California at Santa Barbara, and a
Research Associate at the Santa Barbara Museunm of Natural History. He
is co-author of Chumash Healing: Changing Health and Medical Practices
in an American Indian Society, as well as articles on archaeology,
physical anthropology, primatolegy, and paleontology. He is currently
studying prehistoric ecological and cultural change 1in southern
California.
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NICHOLAS WHELAN is Resource Manager for the Channel Islands WNational
Park. His office 1s in Ventura, California at the new Channel iIslands
National Park headquarters.

WILLIAM WOOD 1is presently Unit Director of Agricultural Economics and
Community Resource Development, Cooperative Extension, University of
California at Riverside. He has been Chairman of the Western Regional
and National Public Policy Educational Committee of the Land Grant
University, and teaches courses in public policy education.

CHARLES D. WOODHOUSE, JR. is a marine mammalogist and Assistant Director
of the Santa Barbara Museum of Natural History. He is a member of the
faculty of the Environmental Studies Program at the University of
California at $Santa Barbara, and serves on the Scientific Advisory
Committee of the California Department of Fish and Game.
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