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Opening Session. The Past: Prologue or Prospect

Chair

LARRY K. MONTEITH
Chancellor

North Carolina State University
Raleigh, North Carolina

Cochair

PETER S. DUNCAN, III

President

International Association of Fish and Wildlife Agencies,
and Executive Director

Pennsylvania Game Commission

Harrisburg, Pennsylvania

Opening Remarks

Rollin D. Sparrowe
President

Wildlife Management Institute
Washington, D.C.

It is a pleasure to welcome all of you to the 57th North American Wildlife and
Natural Resources Conference. The Conference theme this year, Crossroads of
Conservation: 500 Years After Columbus, leads to a natural focus on some of the
history of conservation—how we got where we are today—as well as a look to the
future.

Conference sessions over the next three days will focus on wetland conservation,
wildlife diseases, wildlife damage management, conservation information, biological
diversity in wildlife and aquatic management, national wildlife refuge management,
and the trade-offs faced in protecting endangered species. Tremendous insight and
energy toward management of natural resources already have gone into more than
100 related meetings during the past three days, bringing together a wide array of
natural resource professionals from agencies, academic institutions and private or-
ganizations. Actions on nearly all of the topics on the formal program have been
discussed, debated and, in some cases, decided upon through these related meetings.

It is easy to see in these topics an expansion of concern from local, to regional,
national and global scope. Many are suggesting that ‘‘new’’ thinking is required to
solve new problems, and many individuals, organizations and disciplines purport to
have the answers we all need to do the right thing in managing our natural resources.
It should be apparent to many who are deeply involved with these issues that the
conservation movement itself has changed dramatically, but really faces the same
old problems within a changing social context. There now are more organizations
striving to answer these problems and representing more different constituencies than
ever before. Whether any of the issues are ‘‘new’’ is debatable.
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The issues presented to me 30 years ago upon my entry into wildlife biology
courses at Humboldt State College in California were: overgrazing of public lands;
the scandalously low fees charged for use of public forage; the cutting of old-growth
redwood; the attendant destruction of salmon spawning streams; threats of extinction
of some species of wildlife; and even suggestions that there might be too many people
in the world. None of these problems have been solved, but some are receiving
attention that we all hope will lead to solutions.

Now, in 1992, there certainly are new environmental needs of a global nature and
for the management of fish and wildlife. Most of the issues, however, are not
dissimilar from those to which I was first exposed three decades ago. One of the
most dramatically different things is the vision of organizations and government
about what truly constitutes conservation. Last week, a representative of one of our
government’s most important environmental entities told me that management of
marshes, forests and grasslands for fishing, hunting and trapping wasn’t really con-
servation. Unfortunately, that comment is a sign of our times.

Nowhere does this disparity of views become more evident than in the unfortunate
debate and preoccupation over hunting and traditional management of wildlife hab-
itats. I maintain that many in active natural resource conservation today—individuals
and organizations—have lost their perspective on the past and how we got to where
we are today. Certainly, broader perspectives are needed in land management to
accommodate the needs of more people and a changing environment. Certainly, there
are global problems that require the attention of governments and organizations.
Change, however, is not necessary all at once, from the top down and in all cases.
We need to revisit the history of conservation in America and examine the roots of
our existing programs to maintain and manage a resource base for fish and wildlife.

I have recently reviewed the history of national forest protection, national wildlife
refuges, rangelands, and state and private land-based programs. Most of these major
land-protection activities in the United States began in the late 1800s, and resulted
primarily from the energy of traditional hunting, fishing and outdoor recreation
interests. Organizasions played a role, but the issues and organizations themselves
were driven largely by individuals of intense conviction, focus and commitment.
With the exception of fairly recent activities by the Nature Conservancy, I couldn’t
recall a single truly major program without such roots. For that matter, much of the
core support for Farm Act conservation provisions—a truly large-scale land man-
agement program—has come from traditional fish and wildlife interests.

We are currently besieged with suggestions that traditional management programs
should be supplanted by those that adopt preservation of biological diversity as their
primary purpose. There is a great difference between advocating a more balanced
approach to cutting timber, moderating grazing on public lands, or limiting some
forms of recreation on public lands to achieve specific objectives, and the adoption
of biological diversity as the main objective of all of those lands.

National wildlife refuges are a current center of debate over management. Their
history of acquisition and intended purposes is complex, and the quality of information
being given to the public is variable.

In addition to allowing various human activities on refuges as long as wildlife
values are protected, national wildlife refuge management already provides for bi-
ological diversity more than is generally known. Since 1983, biological diversity
has been one of the four main goals of refuge management. If refuges need to be
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managed differently to reach their full potential and meet clearly defined biological

diversity objectives, that can be done. It should be done based on real information

about what is being done on refuges, not assumptions. For example, refuge managers

reported to the U.S. Fish and Wildlife Service that:

e 237 refuges have all or part of their program geared to ecosystems or com-
munities, and not species management.

e 192 refuges are restoring native vegetation communities on 1.2 million acres.

e 206 refuges provide wildlife corridors linking fragmented habitats.

e less than 10 percent of the wetland acres on refuges outside Alaska manipulate
water levels.

So much for national wildlife refuges being managed as duck factories! There may

well be specific sites that could be managed for a more important purpose than they

are, but there are good things happening on refuges now.

Public use and other activities on national wildlife refuges have received much
attention, with exaggerated claims of great problems needing legislative fixes. Few
specifics are presented which would warrant the expense and bureaucracy that would
be required by pending legislation. Claims that more than 60 percent of refuges have
activities called ‘‘harmful’’ in someone’s opinion must be balanced by knowledge
that only 2 percent had activities ruled incompatible with refuge purposes. Examine
closely the soundness of what you hear about this issue. If two dozen out of more
than 450 refuge units need help, do we need new laws that affect all of them?

Attention to neotropical migratory birds has been stimulated in the past two years
through a fine program catalyzed by the National Fish and Wildlife Foundation and
now is proceeding through federal land-management agencies, the states, and a wide
array of people and organizations interested in songbirds.”"We need to foster greater
participation at the state level. The dilemma since the Fish and Wildlife Conservation
Act was passed in 1980 has been finding funding for such needed programs. The
Administration and Congress have not provided funding to carry out their mandates
under the law. Wide support for a funding mechanism to expand traditional programs
at the state level into truly broad, comprehensive management of all fish and wildlife
would be a giant step toward achieving greater diversity in America’s renewable
natural resources.

For some perspective, wildlife conservation programs funded almost exclusively
by hunters, through hunting licenses, permit fees, excise taxes and duck stamp sales
provide about $600 million each year for state and federal wildlife conservation
programs. This is an average of about $32 per hunter. If all nonhunters 16 years of
age and older in the U.S. paid an equivalent rate, more than $6 billion would be
available for wildlife conservation each year. Unfortunately, contributions by non-
hunters to wildlife programs are very small when compared with those of hunters.
Accusations of misuse of the public’s funds to foster wildlife for hunting are mis-
placed. A 1992 survey by the Wildlife Management Institute showed that hunters
provide almost 75 percent, on average, of the wildlife program funding of state
wildlife agencies nationwide. Funds from hunters currently provide an average of
45 percent of the funding for management of nonhunted wildlife in those states.

Everyone agrees that habitat is the consistent need for wildlife, but land protection
itself can take some amazing turns. Since the advent of the National Wildlife Refuge
System, duck stamp funding and the international wetland protection programs of
Ducks Unlimited, the largest scale land-protection effort involving the widest array
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of people is occurring through the North American Waterfowl Management Plan.
Joint ventures from coast to coast, and from Canada to Mexico are pooling resources
of federal, state and private interests to protect wetlands that are benefitting all
wildlife, not just hunted species. Yet, in seeking support for appropriations for either
implementation of the plan or full funding of the North American Wetland Conser-
vation Act, conservationists are finding themselves forced to justify the need for
funds and support for this program based on benefits to everything except the resource
that has generated the most interest. The waterfowl people, with an interest in hunting,
as well as overall conservation of North America’s waterfowl, have provided the
planning, visibility, energy and most of the funding to date. Yet, in recent budget
cycles, support from many organizations, some agencies and the Congress is qualified
in terms of benefits for things other than ducks.

What does this tell us? I interpret it to mean a loss of a common foresight and a
loss of common resolve to benefit resources on a grand scale. We need mutual
recognition of compatibility between diverse goals—such as ducks and a much wider
array of species. Even Congress has been reluctant to supply full support based on
the very principles identified in the Wetlands Act itself to implement the waterfowl
plan. The scoring system for proposals to the Act gives 75 percent of the weight to
‘‘nonduck’’ values. Never mind that examples can be provided from all around North
America—from Quill Lakes in Saskatchewan, Cheyenne Bottoms in Kansas, the
Central Valley in California, Cache River in Illinois, the ACE River Basin in South
Carolina and projects in Delaware Bay, just to name a few—that are demonstrably
helping wildlife resources through habitat protection on a truly ecosystem scale.
Never mind that federal funds are matched 2:1 with nonfederal funds. Only a view
of the future that has lost its perspective of the past and its touch with reality can
reject these actions as supportable, necessary, primary efforts toward preserving
important aspects of the biological diversity that was North America before Colum-
bus.

Perhaps it is time to review what it is we all are striving for in North America. I
want to harness the energy of traditional supporters of wildlife programs and add to
that swong efforts to bring in songbirds and cooperate toward ecosystem-scale pro-
tection for wildlife—all of this in addition to maintaining existing programs. That
is why we provide for this dialogue each year at this Conference. The way to success
is to blend efforts—not for one set of interests to proclaim the superiority of their
thinking and question the motives of those who got us where we are.

Many challenges face us in the short-term. The President and the Administration
provided clear leadership in supporting the North American Wetlands Conservation
Act in 1989. The professionals at this gathering are awaiting to see leadership from
the Administration on implementation of reasonable wetland-protection procedures
to achieve no-net-loss as a goal. Resource professionals here are waiting for leadership
from the current Administration in the area of old-growth timber management, as
well as conservation of the spotted owl. Conservationists everywhere are waiting for
timely development and public release of proposed new directions for the national
wildlife refuge system. These are but symbols of resource issues over which there
is great polarization, on the one hand between development and nondevelopment
interests, but possibly even more destructively within the conservation movement
itself. As organizations grow, broaden their vision, and decide to take on the world
and all of its problems, they seem to choke on success. These days, conservation

4 o Trans. 57" N. A. Wildl. & Nat. Res. Conf. (1992)



organizations seem to have their own agendas, and many have lost the common
purpose fostered by the events of the 1930s that resulted in this Conference and the
modern conservation movement.

Let me be clear that I am not making a case for hunting and hunters apart from
broad needs in conservation. I am making a case for doing business on behalf of
wildlife with a reasonable view toward the world in which we live. We need to
modernize our thinking and application of traditional measures to land management,
but we need to understand how we got where we are, and who continues to pay the
freight. The least likely way to success is top down, heavy-handed regulatory ap-
proaches that try to force changes without regard to successful existing programs,
and to where the support has consistently originated. The crossroads that conservation
faces, as evidenced by the programs at this 57th North American Wildlife and Natural
Resources Conference, really is how we decide to deal with some old problems in
a new context, with more people on the landscape and still only a few of them
directly supporting active conservation.
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New Times, Old Questions, Tough Answers

Mike Hayden

Assistant Secretary

Fish Wildlife and Parks

U.S. Department of the Interior
Washington, D.C.

Thank you, Larry. I appreciate the warm welcome all of you have given me.
Being relatively new to my assignment in Washington, coming down here to speak
before such a distinguished and knowledgeable audience is not just a great honor,
but also a bit of a daunting task—it is nice to see so many familiar faces out there,
people I have known and worked with over the years.

From the moment I arrived here, I have felt among my peers. Around Washington,
if you scratch a lot of politicians, you’ll find lawyers undemeath. Scratch me and
you’ll find a wildlife biologist—coming here is like coming home to my roots.

In fact, I remember back when I was in college, and my college advisor—a very
contemplative and serious fellow—asked me what I wanted to do with my life. Back
then, becoming a governor of a state or assistant secretary of Interior was about the
furthest thing from my mind. I told him I wanted to be ‘‘Mark Trail.”’

He was not amused.

But I took my best shot at becoming ‘‘Mark Trail’’ anyhow. A few years later,
I was a budding wildlife biologist slogging through a collection of water and knee-
high muck called Cheyenne Bottoms.

Now, I know some of you are thinking that slogging through knee-high muck is
great training for politics. But that certainly wasn’t what I had in mind at the time.

In fact, the real reason I entered into politics was the same reason many of you
are here today—I saw a need for action to conserve our natural resources, a need
for a systematic, professional approach to wildlife management. There was a job to
do and nobody was doing it.

I was a biology teacher back then, and I can remember teaching a class at 7 a.m.,
jumping into my car and driving 150 miles to campaign for the state legislature. I
told the voters the problem was not that my opponent was doing wrong things when
it came to conserving wildlife, he simply wasn’t doing anything at all.

Things have come a long way since then, both in Kansas and nationally. Today,
there is a much better understanding of the need to conserve natural resources and
the need for professionalism in the ranks of wildlife managers. But I think we should
all remember progress hasn’t come without a fight.

Shortly after I was elected to the Kansas legislature, I co-sponsored legislation to
establish a state Duck Stamp. People thought I was crazy.

At the time, we were losing nearly 500,000 acres of wetland a year nationally,
but there were few people who understood why I wanted to raise money to preserve
wetland habitat.

Looking back it seems hard to believe, but it wasn’t until 1987, after I became
govemor, that I was able to push the state Duck Stamp through the Kansas legislature.

I remember another political dogfight that erupted when, as govemor, I signed an
executive order establishing the Kansas Department of Wildlife and Parks by com-
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bining the old state Parks and Resources Authority with the state Fish and Game
Department.

The idea was to put more emphasis on wildlife management and establish higher
standards of professionalism. One of the more controversial elements of that reor-
ganization was a requirement that the head of the department be trained in the field
of natural resource management. That sounds reasonable now, but believe me, there
was plenty of opposition to the idea back then.

Another example is the strong role I played in the passage of the Kansas Hunter-
Education Act in 1973. It passed by only a single vote after an intense political
struggle. Today, it’s hard to believe a vote on what has become such a mainstay of
state hunting programs would have been so close—and that was less than 20 years
ago.

My point in recalling all this is to show that we should not deceive ourselves into
believing that progress has ever been easy. Things we take for granted now came
about through hard struggle.

And the truth we all must recognize is that progress is just as hard and probably
harder now than it was back then. Many of us who should be getting widespread
public support for what we are doing are, instead, being battered in the public eye.

To no small degree, it’s our fault.

It’s our fault because we aren’t getting our message across. Too many of us continue
to live in a scientific nether-world and are not taking our message to real people and
conveying it in real terms they understand.

If you think that dealing with the press and the public is dirty business and you
would just as soon avoid it, you need to think again. All the science in the world
isn’t going to help you achieve your wildlife management goals if you can’t tell
average citizens why they should support you.

If we are going to continue to go forward rather than stand still or retreat, we are
going to have to get out there and do some dealing. We are going to have to do a
better job of educating people about wildlife, wildlife habitat and why they are
important.

And we can start with what is on everybody’s minds nowadays—the economy.

The fact is that supporting wildlife makes good economic sense.

Supporting wildlife means jobs.

Supporting wildlife means economic growth.

Supporting wildlife means a better life for every American.

The last time we surveyed the nation’s 17 million hunters, we found they spend
more than $10 billion a year on equipment, transportation, food and lodging, mag-
azine subscriptions, and any number of other expenses related to hunting.

The nation’s 47 million anglers plunk down more than $28 billion a year on
fishing.

And birdwatchers, photographers and other non-consumptive users spend more
than $14 billion a year.

Added together, the $55 billion total equals nearly 1.5 percent of total gross national
product—an enormous amount for one area of recreational activity. But when you
consider that more than 160 million Americans participate in wildlife-related activ-
ities, it is not really all that surprising.

Now, let’s talk specifics:

Take, for example, the sharp decline of red drum off the coast of Texas in the
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1970s. The state’s fishing industry was dealt a severe blow. But in the mid-1980s,
the state of Texas used a combination of federal, state and private money to begin
stocking 20 million hatchery fingerlings a year in the Gulf. The estimated cost—
$647,000 a year.

Since then, the red drum population has recovered dramatically. Using conservative
estimates, the value to the Texas economy from recreational fishing for red drum
alone is now $178 million a year. That means that for every dollar spent on the
program, the state reaps $275 in economic activity.

I ask: Did the public gets its money’s worth?

Consider the annual elk season in Colorado. Last year some 193,000 hunters spent
an average of $1,166 apiece to hunt elk. That’s $225 million being pumped into the
state’s economy.

Furthermore, some 50,000 elk were harvested last fall. I should note that at one
point earlier in this century, there were only 50,000 elk left in all of North America.
It was science-based wildlife management that brought them back. That approach
has meant jobs and economic growth to the people of Colorado and other states.

Let me ask again, did the public gets it’s money’s worth?

Of course, it’s not just the hunters and fishermen generating economic activity.
Wildlife-associated recreation is big business, and getting bigger every day.

Consider the annual ‘‘Wings over the Platte’’ festival in Grand Island, Nebraska.
The festival helps draw some 100,000 people to the area in the spring to view the
400,000 sandhill cranes that roost on the Platte River for four to six weeks before
flying northward. At a bare minimum, these people need to be fed and lodged, giving
the local economy an incredible boost.

And when the Rocky Mountain Arsenal in Denver held its third annual ‘‘Bald
Eagle Day’’ in January, giving the public a chance to come and see the 30-40 eagles
that winter there, it was almost too successful.

So many people showed up, in fact, there was a two-hour wait to get in. Two
thousand people had to be turned away. It demonstrated that people, especially in
urban areas, leap at a chance to view wildlife. Again, the local economy got a
boost—at a minimum, all these people had to be transported and fed.

I ask, did the public gets its money’s worth for conservation efforts for the sandhill
crane and the bald eagle?

Consider what the remarkable recovery of the wild turkey has done for nearly
every state. Right here in the Carolinas, for example, an average turkey hunter spends
anywhere from $400 to more than $700 each year on hunting. Had professional
management of the wild turkey not started years ago, that money would not be spent
now.

Again, I ask you, did the public gets its money’s worth? I think so.

I could go on and on with examples. But the point here is that we need to fight
the erroneous idea that it’s always ‘‘wildlife versus jobs’’ or *‘habitat conservation
versus recreation’’ or ‘‘the survival of animals versus the economic survival of
humans.”’

We need to show people that conservation and management of our wildlife re-
sources is good business, makes economic sense and stimulates economic growth.
It’s a winner.

But I don’t want to drift too far into economics; it is only part of the message.
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We need to do some educating out there about wildlife and its value, and in particular,
about the need to preserve habitat.

If anyone doubts the need for education and outreach, I can tell you from experience
there are more old wives’ tales in wildlife management than in any other field.

Whenever I go hunting in Kansas, I'm bound to hear some local tell me the reason
for the decline in prairie chickens is the pheasants chased them out. That simply
isn’t true—the prairie chickens were in trouble long before the pheasants came along.
The real reason there are so few prairie chickens left is habitat loss—pure and simple.
As agriculture spread, there was less grassland left for prairie chickens. But you
have a hard time selling that fact in Kansas.

Such misconceptions have their cost. I have long been convinced that the planet
is being abused more through ignorance than out of malice.

It is up to us to combat that lack of public knowledge.

We’ve already shown what we can do with hunter-education programs. Not only
have we saved lives but we also have given many of the nation’s hunters a deeper
appreciation of wildlife. Now we need to educate the public as a whole.

To be sure, there are many good educational programs already out there. For
example, the biologists and other staff members of the Fish and Wildlife Service’s
Denver office volunteer their time to teach Denver school children about everything
from endangered species to wetland conservation.

The program is called ‘‘Scientists in the Schools,’’ and is a good example of how
to reach out to young people. Each school ‘‘adopts’’ a Fish and Wildlife employee
who meets with the school principal and teachers to work out a schedule of visits,
presentations and field trips.

This kind of educational program does not require that much commitment of time
and resources, but has tremendous, long-lasting benefits for our mission.

Common sense should tell us this outreach to the young is more and more critical
as our population becomes more urban. Many people, especially youngsters, don’t
have the same connection to the land and wildlife that their parents and grandparents
had. We need to educate them in what is out there and why it is so important to
protect it. Then, and in many cases perhaps only then, will they support what we
are doing.

Before I conclude my remarks, I would like to talk about one particular project
that is a good example of creative thinking in wildlife resource management, the
kind of projects we should be striving for.

In recent years, Cook County in Illinois has been planning to construct a 40- to
60-acre fishing lake in an urban area northwest of Chicago on land owned by the
county. Fish and Wildlife Service biologists in Chicago spotted an opportunity to
alter the project slightly to create an additional 60-80 acres of wetland habitat.

So they formed a partnership with the county, the Illinois Department of Conser-
vation, the Illinois Department of Transportation, the Fish and Wildlife Foundation,
other conservation organizations and corporations to raise more than $1 million for
the project. We’re hoping to have it completed by the end of the year.

What do I like about this project?

First of all, it’s a partnership. Everybody is getting involved from the county to
conservation groups to corporations to the U.S. Fish and Wildlife Service. With
fiscal pressures and demands on our resources growing, that’s the way we need to
operate. None of us can go it alone. We need each other.
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Besides, it’s smart. Nobody knows better what is going on at the state or local
level than state and local officials. I believe that the closer we at the federal level
are to state and local officials, the better we do.

Second, the project bridges the gap between recreational use and habitat conser-
vation. It shows that they need not be mutually exclusive goals. We’re accomplishing
both in one project.

Third, the project will produce jobs and will have many indirect benefits to the
local economy. And two million people in the Chicago area will see that spending
money on natural resource conservation directly benefits their lifestyle, not just in
the ability to go fishing, but also in the natural beauty of their city.

Lastly, the project has incredible potential for educational outreach. Thousands of
school children in the Chicago area, for example, will be able to visit the site. Many
will, for the first time, discover the joy of fishing, and leam about ducks, geese and
other wildlife—not in a zoo, but in their natural habitat.

This is the kind of project I hope to see more of in the future. I would encourage
all of you to look around for creative ways to combine conservation, recreation and
education. We at the federal level will support you.

In closing, I would like to reiterate that the American spirit has a special place
for our natural heritage. We as a people have decided that the beauty of our land
and our natural resources is a critical part of our standard of living.

Support is out there for what we as managers of natural resources are doing, but
it must be cultivated. We must be willing to go beyond our scientific roots into the
world where average Americans live—we need to reach out to them in their language.

Only then will we be able to fully accomplish our mission to protect and conserve
our precious natural resources for our children and grandchildren.
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U.S. Coastal Habitat Degradation
and Fishery Declines

James Ross Chambers

National Marine Fisheries Service

National Oceanic and Atmospheric Administration
Washington, D.C.

The Problem

Coastal and riverine habitat degradation are adversely affecting populations of
living marine resources, production of seafood for the nation and for export, enjoy-
ment of sport fishing, coastal communities’ charm and economic basis, and much
of America’s very quality of life. The most significant causes of habitat degradation
include: freshwater flow alteration and diversion, wetland conversion and loss, toxic
chemical releases, and nutrient over-enrichment.

Coastal economies have long operated under the presumption that inshore waters
could continue to be used to: accept pollutant loads from land drainage and waste
discharges; accommodate dam construction, navigation channel construction and port
development; provide waters for agriculture, municipal, industrial and energy pro-
duction; withstand logging, agriculture and other resource consumptive uses in ad-
joining watersheds; and provide more land for development through sacrifice of
additional wetlands and shallow water bottom habitats. Because these varied demands
can adversely affect the ability of natural systems to support aquatic life and maintain
their ecological integrity, competition and conflict over the fate of inshore habitats
have risen with the accommodation of increasing coastal and inland development.

Maintaining clean and productive coastal waters also has a significant effect on
regional and national economic activities. The decline in coastal fisheries and loss
of clean water for recreation, coupled with the increased demand for these resources,
has increased the outflow of dollars to import foreign seafood (U.S. imports of
seafood totaled $5.2 billion in 1990) or to take foreign vacations (e.g., in the Ca-
ribbean). Degraded coastal waters can inhibit or preclude any expansion of domestic
seafood export or foreign tourist industries in our coastal areas. Many U.S. coastal
communities, which formerly were important family recreation areas, have been
abandoned by the public, often because of water quality issues or lack of quality
recreational fishing, creating economically depressed areas. Improving water quality
and expanding fishery populations in these areas could be the key to returning such
communities to sustainable, productive entities, creating more jobs and tax revenue.

National Opinion

National opinion surveys consistently indicate that the public is both concerned
about the loss in environmental quality and willing to pay to protect the environment.
Broad public concern for the integrity of riverine, estuarine and coastal systems found
expression in the U.S. Congress which has recognized the problem of inshore habitat
degradation. In 1989, the House Committee on Merchant Marine and Fisheries
(MMEFC) issued a report entitled, ‘‘Coastal Waters in Jeopardy: Reversing the Decline
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and Protecting America’s Coastal Resources,”” which states: ‘“The evidence of the
decline in the environmental quality of our estuaries and coastal waters is accumu-
lating steadily. The toll of nearly four centuries of human activity becomes more
and more clear as our coastal productivity declines, as habitats disappear, and as our
monitoring systems reveal other problems. . . . The continuing damage to coastal
resources from pollution, development, and natural forces raises serious doubts about
the ability of our estuaries, bays, and near coastal waters to survive these stresses.
If we fail to act and if current trends continue unabated, what is now a serious,
widespread collection of problems may coalesce into a national crisis by early in the
-next century.’’

Administration is concern for the protection of aquatic habitats and coastal water
quality has been stated in many forums, including its response to the recommendations
of the National Wetland Forum (CF 1988). In 1989, the President declared a national
goal over the short term of ‘‘No Net Loss’’ of wetlands, with the long-term objective
being a ‘‘Net Gain.”’ The Domestic Policy Council has established interagency
Working Groups to implement the President’s policy and achieve his goal.

Human Demographic Patterns

The coastal areas experiencing the highest levels of stress are generally those most
densely populated. Growth in coastal counties is averaging four times the national
average (Culliton et al. 1990). Demographic trends indicate that, by the year 2010,
an estimated 54 percent of the U.S. population will live within 50 miles of the coast
(Edwards 1989). If the proposed development associated with this increased human
population is not adequately considered, its approval and construction will result in
increased degradation of valuable coastal, estuarine and riverine environments, and
further losses of living resources. Accordingly, there is a clear need for increased
protection of coastal environmental quality if the nation is to (1) retain aesthetic
values that draw people to the coast, (2) protect coastal habitats and ecosystems,
and (3) rebuild populations of living marine resources that enrich our lives.

Living Marine Resources

Approximately 75 percent of the total U.S. commercial landings of fish and
shellfish, valued at $5.5 billion in 1985 (including value added in processing), are
composed of species dependent on inshore ecosystems for their reproduction, growth,
migration and survival (Chambers 1992). (Such species will be referred to as es-
tuarine-dependent, yet they include migratory species, such as salmon, which spawn
far inland and mature at sea.) By region, estuarine-dependency was estimated by the
author as follows: Northeast (41 percent), Chesapeake (78 percent), Southeast (94
percent), Gulf of Mexico (98 percent), Southwest (18 percent), Northwest (52 per-
cent), Alaska (76 percent), and Pacific Islands (1 percent). Coastal, estuarine and
inshore waters are also essential for sustaining what is thought to be an even larger
proportion of the catch of an estimated 17 million sport anglers, who generate
economic activity of over $8.2 billion per year (Prosser et al. 1988) in pursuit of
the nation’s most popular outdoor recreational activity.
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Populations of virtually all estuarine-dependent fish species off the Atlantic, Pacific
and Gulf of Mexico coasts, which have been the target of both commercial and
recreational fisheries, are now at or near historic low levels of abundance. Encour-
agingly, within the last several years, many appear to be recovering (National Marine
Fisheries Service 1991). Presumably, this is occurring as a result of the combined
effects of increased fishery management, habitat protection, pollution abatement,
upgrading of sewage treatment plants, improved land-use management, agricultural
improvements, and related efforts by all federal, state and private organizations
involved. This is the time to redouble our efforts.

Causes of Marine Fishery Losses

The major cause for most fishery population declines is widely recognized to be
overfishing (including wasteful fishery practices), which is beyond the intended scope
of this document. Although the cause and effect relationship is difficult to prove in
many cases involving multiple threats, we now have evidence that many estuarine-
dependent populations also are being affected by cumulative habitat degradation and
loss. Three regional examples illustrate both the seriousness and complexity of the
problem.

Between the mid-1960s and mid-1980s, Chesapeake Bay landings of migratory
species declined as follows: hickory shad (down 96 percent), alewife and blueback
herring (down 92 percent), striped bass (down 70 percent), and American shad (down
66 percent) (Chesapeake Bay Program 1988). The Bay’s oyster harvest has declined
by more than 96 percent from levels of 100 years ago (Kennedy 1991), due largely
to disease, over-exploitation, predators and habitat degradation. Half of the Bay’s
wetlands and 40 percent of its forested areas have been destroyed. Ninety percent
of its seagrass meadows, the prime nursery habitat, have been lost. More oil washes
down the watershed’s storm drains each year than was spilled by the Exxon Valdez.
Fishing pressure, habitat degradation, oxygen depletion and pollution add to the
stress on the Bay’s fish and shellfish populations, making them more susceptible to
disease, predators and natural stress in a complex, hard-to-understand manner. Some
3 million people are expected to settle here by the year 2020.

Sabine Lake, a large estuarine area between Texas and Louisiana, produced abun-
dant shrimp harvests until navigation channels were dredged up its length from the
Gulf of Mexico and at its margins; many of its bordering wetlands were levied off
and filled for industrial development; and two reservoirs were constructed upstream.
As a result, this valuable fishery collapsed (Sheridan et al. 1989).

Columbia River Basin salmon and steelhead, which now number approximately
2.5 million fish, have declined an estimated 75—84 percent from estimated historic
levels of 10~16 million fish (from Northwest Power Planning Council 1986). Ap-
proximately 70 percent of those which remain are produced in hatcheries as mitigation
for the effects of dams. More than 55 percent of the Columbia River Basin, which
was accessible to salmon and steelhead, has been blocked by dams (Thompson 1976).
Extensive additional losses of salmon habitat have been caused by agricultural and
logging practices. Many races have now been lost (Nehlsen et al. 1991). Snake River
sockeye salmon are now listed as an endangered species. Protective measures required
by listing will have major effects on the region’s economy and way of life.
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Freshwater Flow Alterations

Alteration of flows by means of dams or diversions, as well as by land-use practices
(e.g., logging), can be the single most important factor influencing the health of
many riverine and estuarine ecosystems. Upstream dams and flow diversions can
eliminate populations of species dependent on such riverine systems for reproduction.
For example, more than 90 percent of California’s salmon spawning habitat has been
lost due to extensive federal and state water projects throughout the Central Valley.
Spawning has been eliminated by water projects on the San Joaquin River system,
which drains the southern half of the Central Valley, and drastically reduced on the
Sacramento River system, which drains its northern half (Kier 1992). Sacramento
River winter run Chinook salmon have declined 99 percent in only the past 20 years
(Fisher personal communication), and they are now listed as a *‘threatened’’ species.
Most other races of salmon, steelhead, striped bass and other migratory species have
declined dramatically throughout California (Moyle and Morford 1991). The survival
of both striped bass and salmon has been shown to be directly correlated with
freshwater flows experienced by the young (Rozengurt 1992).

Reducing flows to estuaries also decreases their productivity. In 1981, a national
symposium on the effects of freshwater diversions concluded that, ‘‘based on world-
wide experience, no more than 25-30 percent of the historical river flow to an estuary
can be diverted without disastrous ecological consequences to the receiving estuary’’
(Clark and Benson 1981). Many U.S. estuaries have been affected. In Chesapeake
Bay, tributary flows have been reduced by about 40 percent, whereas Texas estuaries
have lost nearly 90 percent of their historic inflows due to upstream diversions. By
1980, more than 62 percent of the annual historic freshwater inflows to San Francisco
Bay had been diverted. Planned diversions will increase the annual loss of freshwater
to 71 percent by the year 2000 (Nichols et al. 1986). About 85 percent of the water
diverted is used for agricultural irrigation, much of it to grow rice and cattle pasturage,
both high consumption uses, in a desert environment.

Wetland Losses

Riverine, estuarine and coastal wetlands provide many valuable functions. They
reduce flooding, provide protection from storm damage and erosion, maintain water
quality, and provide critical habitat for fish and wildlife. However, wetlands, which
are among the most productive habitats anywhere, are disappearing rapidly. Over
half of the nation’s original coastal wetlands have been lost (Tiner 1984, Dahl 1990).
Many that remain are being degraded by a variety of causes, including both natural
and human-induced. Ironically, among the most important wetlands to marine fish
are those located at the headwaters of tributaries to coastal and estuarine areas. These
forested wetlands are rapidly being lost to agriculture and municipal development,
often through nationwide general permits (without resource agency review), elimi-
nating prime nursery areas for many important species. Losses of coastal marsh have
been most extensive in California, Texas, Louisiana, Florida and the Northeast (Dahl
and Johnson 1991). Large areas of submerged aquatic vegetation have disappeared
in many coastal areas, including Chesapeake Bay, Florida Bay and Tampa Bay.

The Southeast has more than 300 estuaries, containing an estimated 17.2 million
acres of coastal marsh. Commercial fishery landings along the Southeast Atlantic
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and Gulf of Mexico coasts have decreased by 42 percent since 1982. At the same
time, extensive regional losses of coastal habitats, resulting from thousands of federal
and private activities, have been documented (Lindall and Thayer 1982, Mager 1990).
For example, Louisiana’s coastal wetland losses between 1974 and 1983 are estimated
to be more than 30 square miles per year (Britsch and Kemp 1990). Galveston Bay
lost an estimated 95 percent of its former seagrass meadows and 16 percent of its
emergent marsh between 1959 and 1979 (Sheridan et al. 1989). By 1981, coastal
development had eliminated an estimated 81 percent of Tampa Bay’s extensive
seagrass (Lewis et al. 1985), as well as 44 percent of its emergent marsh and mangrove
habitats (Lewis and Lewis 1978).

Elsewhere, the situation is equally serious. Chesapeake Bay has now lost 90 percent
of its submerged aquatic vegetation, with 65 percent of this occurring between 1971
and 1979 (Stevenson et al. 1979). Marsh loss around the Bay now totals 50 percent.
More than 91 percent of California’s coastal wetlands have been lost (Zedler personal
communication). San Francisco Bay wetlands have declined by 85 percent (Dedrick
1989).

Contaminants

Toxic substances affect reproductive success, growth, and survival of fish and
shellfish. They also cause lesions and disease. Cause and effect relationships between
liver contaminants and lesions have been established by the National Marine Fisheries
Service (NMFS) in both the laboratory (Schiewe et al. 1991) and field (Landahl et
al. 1990). There is extensive evidence of contamination by toxic and long-lived
materials, such as PCBs, DDT, metals, petroleum derivatives, and large numbers
of chlorinated hydrocarbon compounds in sediments and benthic organisms in ur-
banized inshore areas (Varanasi et al. 1989, Zdanowicz et al. 1986, Hanson and
Evans 1991, National Status and Trends Program, 1991), as well as downstream of
major agricultural areas of the U.S. (Pait et al. 1989, Scott et al. 1990).

A high percentage of bottom-dwelling fish from the more degraded coastal sites
show contaminant-induced health problems. Liver cancer, the most extreme lesion,
has been found in 20 percent of English sole collected from two of the most con-
taminated areas of Puget Sound (Myers et al. 1987) and in 15 percent of winter
flounder samples from similarly affected areas of Boston Harbor (Murchelano and
Wolke 1991). Liver cancer and pre-cancerous liver lesions have been found in 33
percent and 93 percent, respectively, of the killfish collected from a highly contam-
inated site in the Elizabeth River, Virginia (Vogelbein et al. 1990). Moreover,
virtually all of the adult grey trout collected from heavily polluted areas of that river
have contaminant-induced eye cataracts (Huggett et al. 1987). Grey trout feed by
sight. The Smithsonian Institution’s Registry of Tumors (Harshbarger and Clark 1990)
has documented that fish with serious contaminant-related abnormalities generally
are found in those areas of the U.S. most affected by coastal pollution from about
1,900 major industrial and municipal dischargers (Office of Technology Assessment
1987).

Nutrient Over-enrichment, Pathogens and Marine Biotoxins
The addition of excessive nutrients from agricultural runoff, atmospheric deposition

and sewage treatment threaten the health of coastal, estuarine and riverine systems.
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Nutrient over-enrichment can stimulate nuisance and toxic growths of algae and
deplete oxygen when these growths decay, frequently causing kills of fish and other
resources. Nutrient over-enrichment is believed to have been responsible for the loss
of Chesapeake Bay’s native seagrasses, a primary habitat for many juvenile fish and
shellfish. However, federal grants for upgrading municipal sewage treatment systems
have improved water quality in many areas, compared to pre-Clean Water Act
conditions.

Humans can contract a variety of diseases of bacterial and viral origin, such as
gastroenteritis and hepatitis, if they become infected with pathogens associated with
human sewage, through ingestion during water-based activities or through the con-
sumption of contaminated fish or shellfish. Shellfish bed closures exist coast-wide.
On any given day, one-third of the nation’s 16 million acres of shellfish waters are
closed. In the Gulf of Mexico, 74 percent are restricted (U.S. Department of Com-
merce 1985), due, in part, to water quality degradation caused by inadequate septic
systems, sewage discharges and urban runoff.

Shellfish growing waters also may be affected by blooms of several species of
diatoms and dinoflagellates that can cause a variety of human illnesses. For example,
some of Maine’s productive shellfish growing waters have been closed during most
years since 1958 because of the presence of dinoflagellate blooms responsible for
paralytic shellfish poisoning (NOAA 1991).

National Marine and Fisheries Service (NMFS) Role
in Decision Making

The mandate of NMFS is to act as the federal steward for the nation’s living
marine resources (including both anadromous and inland commercial fishery re-
sources and their supporting food webs). NMFS has the authority to participate in
all federal and many state decisions on proposed development which may affect such
resources. Secondly, it conducts research on the importance of habitats and the effects
of human activities on living marine resources. Its stewardship authority stems from
the Fish and Wildlife Act and Reorganization Plan No. 4, which created NOAA and
NMEFS by removing the Bureau of Commercial Fisheries (NMFS’ predecessor) from
the U.S. Fish and Wildlife Service (FWS). The Magnuson Fishery Conservation and
Management Act provides broad authority for NMFS to conserve and manage fish-
eries cooperatively, in a complex arrangement with eight Regional Fishery Man-
agement Councils, within the U.S. Exclusive Economic Zone. The Marine Protection,
Research, and Sanctuaries Act authorizes a comprehensive program of research on
the long-range effects of pollution, overfishing and human-induced changes of ocean
ecosystems.

Federal agencies, which intend to construct or authorize projects (through permit,
lease or license), programs or policies affecting ‘‘waters of the U.S.,”’ including
their adjacent wetlands, are required by the Fish and Wildlife Coordination Act to
consult first with the federal (NMFS and FWS) and state fish and game agencies on
the effects of these activities. Fish and wildlife resources are to be ‘‘given equal
consideration with other project purposes.”” NMFS is authorized to represent the
interests of living marine resources in all federal agency decision-making potentially
affecting them. This involves about 10,000 proposed projects and as much as 300,000
acres of habitat each year. Projects can range from small (a quarter-acre wetland fill)
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to very large (construction of a major dam), and can be decided in a matter of weeks
or as much as decades from initiation of planning to construction, all of which
involves NMFS’ oversight. The primary limitation to NMFS’ effectiveness in the
decision-making arena stems from the very large number of development projects
which are proposed, and the small number of professional staff (less than two per
coastal state, on average) to conduct a thorough assessment of the effects of each.

Insufficient appreciation for environmental values and resource agencies’ advice
has contributed to the continuing deterioration of coastal environmental quality de-
scribed above. However, without a legislatively authorized ‘‘veto’’ (which the En-
vironmental Protection Agency and Canada’s Department of Fisheries and Oceans
both have), NMFS and FWS can only make recommendations to the federal or state
‘‘action’’ agency making the final decision (except in narrowly defined situations
involving hydropower activities).

Conclusions

Demographic trends may have serious implications for the nation’s living marine
resources. This is particularly true for the Southeast Atlantic and Gulf of Mexico
coasts where recreational and commercial species are almost completely dependent
on estuarine and coastal habitats for their survival. Habitat degradation and loss can
have long-term adverse effects on living marine resources, in addition to those losses
attributable to commercial and recreational harvesting practices. The importance of
living marine resources’ habitat must be elevated in priority, both in decisions on
projects by responsible federal and state agencies and in the level of support given
to agencies responsible for stewardship of such resources. Only then will we be able
to significantly reduce those losses which we are now beginning to see as a result
of past development practices and policies. Providing a scientific understanding of
the effects of such development in federal and state decision-making processes is
the responsibility of NMFS’ National Habitat Protection Program—the federal stew-
ard of the nation’s living marine resources and their habitats.
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Background

Loss of biological diversity is the subject of growing concern in the United States
and elsewhere (Wilson 1988, Tobin 1990, Ryan 1992). The objective of this newly
focused interest is to avert the accelerated rate of species extinctions predicted in
coming decades (Soulé and Wilcox 1980, Ehrlich and Ehrlich 1981, Soulé 1986,
Wilson and Peter 1988, Ehrlich and Wilson 1991). Study groups and task forces
have been called to chart strategies for the preservation of biological diversity (Na-
tional Science Broad 1989, Keystone Policy Dialogue 1991). National legislation
and an international convention on biological diversity are being drafted (U.S. Con-
gress 1991, United Nations Environment Programme 1990). A National Commission
on Biodiveristy also has been proposed to develop a National Biodiversity Policy
for the United States (Reid 1992).

At the same time, governmental agencies, professional societies and conservation
organizations have been reexamining programs and missions to determine their ap-
propriate roles in the conservation of biological diversity (Salwasser 1991, Lubchenco
et al. 1991, Chadwick 1990). Scientific symposia and meetings on the subject have
been convened (Miller et al. 1985, Wilson and Peter 1988, Solbrig 1991). Textbooks
and compilations of conference papers are doubtlessly being rushed into print. Opaque
reports and naive assertions abound in the mass media. Most such discussions are
not helpful and some are harmful because they assume a limited or even parochial
understanding of biological diversity.

This overview and special sessions on the topic are attempts to develop an un-
derstanding of biological diversity for colleagues in the wildlife profession. These
papers are meant to help those managers and administrators who must answer difficult
questions of what should be done to conserve biological diversity. In the first part
of this paper, we explain some of the challenges of biological diversity and how
they relate to real-world actions. In the concluding section, we relate these challenges
to professional responsibilities, capabilities, and realities.

The long preoccupation of the wildlife profession with harvested and endangered
species has tended to distract attention from the conservation of the vast majority of
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wild organisms that are neither directly exploited nor endangered. In the United
States, approximately 90 percent of the nearly 2,200 species of vertebrates are neither
hunted nor listed as threatened or endangered; less than 2 percent of North American
migratory bird species are listed under the Endangered Species Act (Banks et al.
1987).

The fact that only a small number of species are hunted or endangered has had a
little-recognized consequence. This orientation has encouraged the profession to think
of biological conservation on a species-by-species basis rather than to view the biota
of an area as a collective, dynamic, adaptive and interacting community. As a result,
an incredible amount of attention has been focused on a few ubiquitous abundant
species, e.g., the mallard (Anas platyrhynchos), and nearly equal attention on species
often so troubled that individual organisms must be saved one at a time, e.g., the
California condor (Gymnogyps californianus).

Recently, concerns for biological diversity confronted the conservation community
with a broader mission. One proposal is the conservation of biological diversity as
a formal mission of federal agencies and the extension of this mission to federal
lands, such as represented by the National Wildlife Refuge System (Keystone Policy
Dialogue 1991). If the wildlife profession accepts the mission of conserving biological
diversity, agreement on some basic premises is necessary. What, exactly, is biological
diversity? What about it is desirable? How does one conserve it?

What is Biological Diversity?

A major problem in addressing issues relating to biological diversity is the lack
of a precise definition. A complex subject that embraces ‘‘the full variety of life and
it processes’’ tends to defy definition (U.S. Fish and Wildlife Service 1992). Con-
temporary definitions of biological diversity (and the current buzzword, biodiversity)
are of little help (Table 1). One, for example, describes biodiversity as *‘the full
range of variety and variability within and among living organisms and the ecological
complexes in which they occur, including ecosystem or community diversity, species
diversity, and genetic diversity’’ (U.S. Congress 1991). This definition is so inclusive
that differing interpretations of what really constitutes ‘‘true biodiversity’’ is no
surprise. Depending on interpretation, one might conclude that we are now doing
little or nothing to conserve biological diversity, whereas another could conclude
with equal justification that nearly everything we are doing serves the conservation
of biological diversity. Both viewpoints have their advocates and antagonists.

Understanding of biological diversity is still in the developmental stage. The
concept of biological diversity is more or less intuitively perceived by most biologists,
but like most intuitions, it is difficult to communicate the concept convincingly
enough to achieve universal agreement. Part of the problem derives from a recognition
that diversity represents an abstract, qualitative idea, rather than a tangible, quan-
titative thing. Moreover, overall diversity is progressively greater at higher levels
and in more complex systems. Lacking consensus on an operational definition of
biological diversity, we may be able to understand it better if we consider the different
kinds of biological diversity at different levels.

Genetic Diversity

This level of biological diversity concerns the spectrum of genetic material in
different organisms. Each individual possesses a unique combination of genes. Ge-

Professional Responsibilities, Capabilities and Realities o 21



Table 1. Definitions of biological diversity or biodiversity.

Definition

Source

““All life forms, with their manifold variety, that occur on
earth.”

‘“The variety and variability among living organisms and the
ecological complexes in which they occur.”’

‘“The variety of life and its processes.’’
‘‘The variety of life and its processes in a given area.”’

‘“The degree of nature’s variety, including both the number and
frequency of ecosystems, species, and genes in a given
assemblage.”’

‘“The variety of life and its processes. It includes the variety of
living organisms, the genetic differences among them, and the
communities and ecosystems in which they occur.”

*“The variety of and variability among living organisms and the
ecological complexes of which they are part; this includes
diversity within species, between species and of ecosystems.”’

““The full range of variety and variability within and among

Miller et al. (1985)

Office of Technology and
Assessment (1987)

U.S. Forest Service (1990)
Salwasser (1990)
McNeely et al. (1990)

Keystone Policy Dialogue
(1991)

United Nations
Environment Programme
(1991)

U.S. Congress (1991)

living organisms and the ecological complexes in which they
occur; encompasses ecosystems or community diversity, species
diversity and genetic diversity.”’

U.S. Fish and Wildlife
Service (1992)

*“The variety of life in an area, including genetics composition,
richness of species, distribution and abundance of ecosystems
and communities, and the processes by which all living things
interact with one another and with their environment.”’

‘“The total variety of life on earth.”’ Ryan (1992)

netic diversity can also apply to species, races, or populations, in which a greater
variety of genetic material may result in increased variation among individuals and
increased potential for variation between individuals and increased potential for
variation and adaptation within populations. At the species level, we know that low
genetic diversity may result in harmful expression of recessive traits, leading to poor
reproductive success or maladaptation and lower survival of adults. On the whole,
organisms seem to devote far more energy to the prevention of outbreeding than to
the reinvigoration of genetic material, and too much genetic diversity can destroy
the integrity of taxa. Therefore, we have a good idea of how much genetic diversity
is too little and an equal notion of what is too much, but almost no knowledge of
levels that are optimal. Populations need to be large enough to provide sufficient
genetic diversity to allow species to survive. Genetic diversity also can be considered
from a global perspective. The genetic material of each species, race, population or
even each individual organism contributes to the pool of living material that underlies
life on the planet. Like documents in an archive, each should be valued for its
information content. Emphasis may be on variety and uniqueness or on the relative
magnitude of the contribution of the individuals to the larger system.
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Species Diversity

This level is what most wildlife biologists call to mind when thinking of biological
diversity. Species diversity consists of the interaction between the variety and relative
abundance of flora and fauna occurring together in biological communities. Diversity
is lowest when few species inhabit and dominate an area, and highest when many
species occur together and dominance by one or few is minimal. Although several
accepted ways of measuring species diversity exist, most sooner or later prove
counterintuitive. Measuring species diversity is difficult, especially in animal com-
munities, and species richness, i.e., the total number of species, is often used as a
crude approximation. Most species of plants and animals have relatively small pop-
ulations within a specific habitat. Much of our knowledge is based on what should
exist in a given area from generalized or historic species distributions rather than on
contemporary field data on species occurrence and abundance.

Ecosystem Diversity

Biological diversity at this level encompasses populations of plants and animals
in biotic communities and their complex interactions with the abiotic environment.
The types of communities occurring naturally are determined not only by the avail-
ability and ability of organisms to populate them, but also by climate, geology, soils,
and the dynamic changes in these factors, as well as human activities, occurring
through time. Communities of plants and animals are always changing in response
to environmental factors and stresses. Ecosystems are often described by combina-
tions of all four determining factors; for example, one might recognize a mature
tropical lowland rain forest ecosystem. In biological terms, the form of the dominant
vegetation is most often used to characterize ecosystems, but there are exceptions,
such as coral reefs. One or more ecosystems form landscapes. Diversity at landscape
levels influences the ability of organisms to move among communities and to respond
to climate changes over time. In terms of conservation, the goal of maintaining
landscape, ecosystem and community diversity is to perpetuate the variety of or-
ganisms that would occur naturally over large areas, for example, by preventing the
wholesale conversion of wetlands to agriculture or the extreme fragmentation of
forest. The great majority of species broadly overlap different ecosystems, and only
in rare instances are species restricted to a single ecosystem type. Consequently,
conservation of ecosystem diversity may converse species diversity, but the converse
is not necessarily true.

How Can We Manage for Biological Diversity?

When we manage for biological diversity, we need to consider the dimensions of
area, from niches to landscapes, and time, from days to decades. Management
strategies for conservation of biological diversity also must consider the problems
of scale, quality and values inherent in this concept. To illustrate some of the issues
related to these problems, we offer the following hypothetical examples.

The Problem of Scale

Suppose we had a 100-hectare forested island and wished to increase its biological
diversity. The simplest way to increase diversity might be to clear the forest from
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one-half the land and maintain the cleared area as a grassland. If the island were
close to a mainland, plants and animals adapted to grasslands could invade the
managed area and overall biological diversity on the 100 hectares would increase
significantly. Diversity might also be enhanced by establishing a broad transition
zone suitable for plants and animals adapted to such situations rather than having an
abrupt edge between grassland and forest. Scooping out a depression and developing
a 10-hectare pond would permit the invasion of aquatic species and further increase
the biological diversity on our island. Other manipulations could, likewise, add more
biological diversity.

But our efforts to increase biological diversity would not have taken us wholly
forward. Our grassland probably would not support as diverse biota as our forest,
so we would have replaced 50 hectares of a more diverse with a less diverse system.
And, although our artificial pond would have added species, it would probably be
much less diverse than comparable natural wetlands. As a result of limiting the sizes
of our managed habitats, we would have reduced the biological diversity within them.
Our forest, now less than 50 hectares, might no longer support forest-dwelling animals
that require more area in which to survive. Similarly, our grassland, pond, and edge
habitats might so small that species potentially occurring in such habitats could not
survive there. So we did something more complex than we first realized. We increased
overall biological diversity on our island reserve, but we did it at the expense of
degrading our original, relatively diverse forest and we replaced much of it with
three comparatively impoverished systems.

Perhaps we could do better with a 1,000-hectare island. Then we could have 300
hectares each devoted to forest, grassland and a broad transition zone, and we could
create a 100-hectare lake suitable for a variety of aquatic and wetland species.
Biological diversity would be increased substantially on the larger island compared
to the smaller island. But we probably still could not accommodate large animals;
our grassland surely would not support large herds of bison (Bison bison) and our
forest would not support a pack of wolves (Canis lupus). In fact, we know there
may not be enough grassland in North America to support large herds of wild bison,
and very few areas of forest that can accommodate packs of wolves.

On the continental and global scales, biological diversity is increased by the
accretion of low-diversity systems as it is in our island examples. Deserts and arctic
tundra tend to be relatively low in biological diversity, but the uniquely adapted biota
that inhabit them contribute importantly to global biological diversity. Even a few
animals in zoos could be seen as contributing to global biological diversity, although
few wildlife professionals would agree that zoological collections are a reasonable
strategy for conserving biological diversity.

We need to take the effect of scale into account if we are to understand fully the
concept of biological diversity. Otherwise, our management efforts may be at cross
purposes with those of others or even with our own, because increasing diversity on
a smaller scale may decrease it on a larger one. We will do different sorts of things
if we are trying to conserve the biological diversity of the United States than if we
are trying to increase biological diversity on a wildlife refuge.

What is the appropriate scale at which to examine biological diversity? The question
cannot be answered unequivocally because vast differences in scale have biological
as well as human dimensions. Among vertebrates, differences range from a green
salamander (Aneides aeneus), whose world consists of a square meter, to a white-

24 e Trans. 57" N. A. Wildl. & Nat. Res. Conf. (1992)



tailed deer (Odocoilieus virginianus) confined by nature to a few kilometers, to a
bobolink (Dolichonyx oryzivorus) annually covering untold thousands of square kil-
ometers. Scale must be defined before meaningful goals for biological diversity can
be established and appropriate management strategies can be implemented.

The Problem of Quality

Another complication concerns some of our ideas of quality and the role of ende-
mism. Let us focus on an area of desert that, owing to its harsh conditions, has a
low diversity of species. Plants and animals occurring there are adapted to life in
arid regions, and some may be found nowhere else (Knopf 1992). Suppose a city is
built in this desert and the planting of trees, irrigation of lawns, construction of
reservoirs, and similar activities make the city little different as a habitat than most
other cities. The composition of the plant and animal species, particularly highly
mobile ones, may come to resemble that of other cities and suburbs much more than
it does the biota of the surrounding desert. The invasion of urban species may increase
the biological diversity of the area, but the diversity added is of very low quality.
Unique desert species may be replaced, or at least supplemented by dandelions
(Taraxacum officinale), starlings (Sturnus vulgaris) and houseflies (Musca domes-
tica). On the island that we are trying to manage for biological diversity, we could
add caged birds and a tropical greenhouse as a quick-and-dirty way to increase
biological diversity, but neither would result in an increase in the quality of the
biological system.

There is an aspect of quality in genetic diversity that is little recognized except
by biologists. It involves the magnitude of differences, or the ‘‘biological distance’
represented by organisms. A so-called living fossil, such as an American crocodile
(Crocodylus acutus), might be seen as making a higher quality contribution to global
biological diversity than would a local variant of the wide-ranging June beetle (Phy!-
lophaga fervida). There are few species of surviving crocodilians, no close relatives,
and the planet is far better supplied with beetle genes than with crocodilian genes.
A recent paper by Mares (1992) expanded on the rationale for this idea, essentially
arguing that taxa contribute to global biological diversity only by the increments that
their genotypes differ from one another.

The Problem of Values

Related to the more or less intellectual consideration of quality is the much less
objective matter of values. Certain types of biological diversity are valued by people
more than others. Birds tend to be valued more than insects. Waterfowl are valued
more than blackbirds. Butterflies are valued more than fleas. These values not only
get us into a non-scientific, judgmental realm, but they also are related to two ways
in which our scientific activities may be biased. First, when we endeavor to measure
biological diversity, we discover that we cannot measure everything. Consequently,
what we choose to measure may influence the outcome of our measurements. Con-
ditions producing the greatest diversity of lizards may differ greatly from conditions
that result in the greatest diversity of fungi and, if we measure one or the other, we
may come back with far different ideas of what kinds of systems are high in biological
diversity. Second, if we use existing data bases, we are much more likely to find
information on highly valued biota than on less valued groups. It would almost
certainly be far easier to get a list of bird species occurring in a particular park than
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to get a list of all insects occurring there, even though the contribution of insects to
overall biological diversity would dwarf that of the birds (Table 2). So, even before
we make the choice of what kind of biological diversity is worth conserving, we are
faced with the problem that our supposedly objective scientific information is likely
to be value loaded.

What Kind of Biological Diversity Do We Want?

Critical decisions must be made before we begin managing for biological diversity,
and these decisions are related to the problems of scale, quality and values. Ultimately
they also have to do with perceptions. The scientists who first alerted us to the
problems of loss of biological diversity primarily were thinking on a global scale,
had a swrong sense of quality in favoring natural assemblages of species over managed
systems and broadly valued all existing genetic material, for both its contribution to
overall diversity and its evolutionary potential (Soulé and Wilcox 1980, Ehrlich and
Ehrlich 1981).

At the other end of the scale, much of the public may have a far narrower view
of biological diversity, with attendant perceptions and misperceptions of implied
goals and objectives. People think locally rather than globally, with concerns about
decreasing opportunities to observe song birds in the Washington, D.C. area, for
example, probably outweighing global concerns. The concept of quality is likely to
relate more directly to the nature of a viewing experience than to whether the as-
semblages observed represent natural biotic communities. Finally, there may be a
strong intrusion of societal values that spring from the range of individual preferences;
birds may be regarded as simply more important than worms but an exotic wee may
be as acceptable as a native tree, i.e., any tree will do!

The typical resource manager is expected to be both a scientist and a public servant,
and it is in the realm of resource management that conflicts resulting from different
perceptions must be reconciled. Should we develop a wetland, thereby increasing
the diversity of wetland species in an area that has none? Should we do it at the
expense of a bottomland forest which itself contributes to biological diversity seen
on a broader scale? Should we try to find formulas that will best serve biological

Table 2. Biological diversity of Plummers Island, Maryland.?

Flora Species Fauna Species
Blue-green algae 32 Rotifers 200
Fungi 221 Mollusks 50
Lichens 91 Spiders 250
Mosses 70 Insects 3,679
Hepatics 18 Fishes 57
Femns and scouring rushes 18 Amphibians 21
Trees, shrubs and vines 103 Reptiles 30
Other flowering plants 673 Birds 203
Total 1,216 Mammals 42

Total 4,532

*Source: Washington Biologists’ Field Club (1984).
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diversity on the greatest number of possible scales? Or should we restrict our man-
agement activities to protecting remnants of undisturbed biotic assemblages? Should
we seek to maintain existing biological diversity, attempt to restore that presumed
to have existed before human influences, or to enhance it where possible?

Several factors relate to these questions and may influence how we answer them.

We cannot ignore and, to a large extent, cannot undo the influence of human
development on wildlife habitat. Fifty percent of the wetlands formerly occurring
in the conterminous United States have been destroyed—in California, 90 per-
cent have been lost (Dahl 1990). There is no foreseeable chance that all will be
reclaimed. Losses continue, and maintaining even the present diminished di-
versity of wetland biota requires active measures. New wetlands must be created,
if only to replace those still being lost to development, and existing wetlands
must be actively managed to maintain their ability to support populations de-
pendant on them. Moreover, mature forests have been cut, have regenerated,
and are being cut again. Change has been a constant, at least since the time that
retreating glaciers were followed closely by invasions of pre-Columbian peoples.
Resolving to re-create the lost biological diversity of some past period would
result in insurmountable difficulty, uncertain goals, prohibitive costs and little
prospect for success; not to mention a complete lack of professional agreement
on any of these points.

People have caused the most recent threats to biological diversity and people
will be essential for its preservation. The movement to restore depleted wildlife
populations that began early in this century was fueled largely by the interests
of hunters and anglers and directed primarily toward species that were formerly
abundant and exploitable for sport. In the course of conserving these harvested
species, many additional species were benefitted and much bilogical diversity
was protected or enhanced. Likewise, recovery programs for endangered species
can be viewed as desperate attempts to preserve national and global biological
diversity that exists because of strong public support for the idea that species
should not be permitted to disappear from the planet. To effectively stem the
disappearance of species and to preserve biological diversity in the broader sense,
it will be necessary to mobilize public support for conservation of the great
majority of species that are neither abundant nor rare and precarious. An im-
portant part of the support necessary to conserve biological diversity on all levels
will come from people who learn to appreciate biological diversity by experi-
encing it on a local level.

The roles of federal, state and other agencies and the lands they manage for
biotic resources need to be understood and, where necessary, clarified. Man-
agement of lands to promote conservation of local, regional, national, or global
biological diversity involves an array of strategies and actions, and if goals are
discordant or poorly understood, unintended consequences may result. Among
federal lands, the national wildlife refuges constitute the only system managed
primarily for wild animals, mostly continental populations of migratory birds
and endangered species. Management of this system can be seen as being directed
toward maintaining biological diversity at the national or higher levels. Lands
devoted to endangered species preservation help to conserve genetic diversity,
and those established for migratory bird conservation help to maintain the di-
versity of these animals on a continental basis, despite significant loss an deg-
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radation of habitats elsewhere. The U.S. Fish and Wildlife Service has been
criticized for managing refuges for single species, albeit the Mississippi sandhill
crane (Grus candensis pulla), salt marsh harvest mouse (Reithodontomys na-
viventris), elk (Cervus elaphus), bison (Bison, bison) or the canvasback (Aythya
valisineria). Such criticisms often ignore the essential role of preserving genetic
and species diversity on the national level and have imbedded in them advocacy
by special interest of a more restricted vision of biological diversity.

e An integrated, multispecies model, would be required to optimize conservation
of biological diversity at all levels. Application of such an important resource
management tool could evaluate effects of the following scenarios. Preserving
a S-hectare patch of mature forest that may enhance biological diversity on a
local level but might not significantly influence it on regional or higher levels.
Creating a S-hectare addition to an existing wetland system might decrease
biological diversity locally, but contribute significantly to regional or continental
diversity. Presently, no such general model exists for wildlife habitat relations
(Van Horne and Wiens, 1991), but even if it did, insufficient data on species
biology and ecology exist to ensure reliable simulations or useful results at any
level. Current understanding of ecosystem structure and function does not permit
a critical evaluation of possible consequences of such experiments, and well-
designed applied research, together with enhanced data management capabilities,
is essential to identify optimal strategies.

Professional Responsibilities, Capabilities and Realities

Responsibilities

Biological diversity is an emergent concept, with different levels and kinds of
diversity appearing as biological systems become progressively more complex. De-
pending on geographic scales, ideas of quality and differences in values, reasonable
people may develop concepts of biological diversity that differ greatly from one
another. A practical consequence of these differences is that the goal of conserving
biological diversity can potentially be invoked to support or to condemn nearly any
management action. This derives from current policy on biological diversity based
on three differing and competing goals: managing harvests, saving endangered species
and preserving habitats (Westman 1990). What is needed is a common goal for
biological diversity around which resource managers can rally, as advocated by
Salwasser (1990).

In the absence of policy consensus, Berryman (1991) implored wildlife profes-
sionals to apply a century of experience in applied ecology and to lead the current
groundswell of enthusiasm, not follow it. He further stated that we have a respon-
sibility to view proposals with hard-nosed realism and to act upon a vision of bio-
logical diversity that has the fullest scientific support. Among other things, this
means that actions to conserve biological diversity should be taken only when sci-
entific information indicates that such actions will not only have the desired proximal
effects, but will not produce ultimal undesired effects. Also, the temptation to invoke
conservation of biological diversity in attempts to promote various parochial causes
must be overcome in order to maintain professional credibility in an arena rife with
political advocacy in all quarters. Some biologists in North America have enthusi-
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astically jumped on the ‘‘biodiversity bandwagon’’ and have parlayed concerns gen-
erated about the loss of biological diversity in the tropics into media coverage, budget
initiatives, and new programs. Mares (1992) warned that the public could perceive
biologists as alarmists if mass extinctions fail to occur or if species disappear at rates
below what has been suggested.

Wildlife biologists and other applied ecologists have been criticized for regularly
using vague, abstract words; we have a history of sloppy terminology according to
Murphy and Noon (1991). Biodiversity is such a term. We must avoid neoscientific
buzzwords like ‘‘biodiversity’” and pseudoscientific jargon like ‘‘sustainable’’ that
create an illusion of understanding and capability far beyond that supported by reliable
scientific knowledge. To many, ‘‘biodiversity’’ promises more than can be delivered.

‘‘Biodiversity’” may be a useful word for politics or publicity, but this term has
little meaning for the resource manager or wildlife biologist. Communication is not
helped by inclusive or vague terminology and jargon. Precise communication is
critical to establish and maintain professional and scientific credibility. Wildlife
biologists can maintain credibility by saying what they mean and meaning what they
say. ‘‘Conservation of biological diversity’’ must not be used as camouflage for
‘“‘business as usual’’ or as a way to either placate protectionist interests or entice
new constituents.

Likewise the word *‘conservation’’ has taken an entirely new connotation among
some conservation biologists. Traditional definitions of conservation encompassed
the concept of wise use; some contemporary uses of conservation in programs and
titles imply everything but use of any kind, i.e., ‘‘preservation.’”’ But the reality is
that human activities and developments are part of the landscape and people continue:
to use resources, produces wastes, and otherwise displace biota. Wildlife managers
also continue to manipulate habitats for game and nongame species in accordance
with agency missions (Franklin 1991).

We also must ask ourselves if whether embracing the concept of biological diversity
truly represents a broader concern for the biota or merely provides a means to make
traditional programs and activities more acceptable to the changing values of a more
enlightened and sophisticated public. Have you ever thought that our profession
might be accused of invoking dire concerns about biodiversity when the real motive
was to enhance public image, to increase appropriation of funds, to improve com-
petitiveness for grants, to disguise program objectives, to appear contemporary, or
to be politically correct? Wildlife programs should stand on their own merits and
not need to be wrapped in the cloak of biodiversity to gain public support. Slick
brochures and chic words may be useful in promoting a biopolitical movement, but
these public relations props do not make a conservation program for biological
diversity. As Berryman (1991) observed, ‘‘there is a vast difference between the
slogan, bumper sticker phrase, and the reality of implementation.”’

Capabilities

Ryan (1992) stated that biological diversity was complex beyond understanding
and valuable beyond measure. From a global perspective, Wolf (1987) observed that
“‘the extent of our ignorance of biological diversity is imposing.’’ Because scientific
and technical knowledge concerning biological diversity is surprisingly deficient
(Miller et al. 1985), wildlife professionals face sobering responsibilities to develop
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credible ecosystem management programs to contribute realistically to biological
diversity. Whereas previous management regimes employed by conservation agencies
and organizations have preserved much biological diversity, this result was achieved
largely by default rather than design.

Management designed to benefit biological diversity on all possible levels should
be the ultimate goal, but present capabilities permit management for no more than
one level at a time, often with inevitable or unintended effects at other levels.
Furthermore, management for biological diversity may not be feasible on every acre
of public land. Salwasser (1990) observed that ‘‘the complexity of life is beyond
comprehension, certainly beyond the technical capabilities of scientists and resource
planners to address in much detail, even at the relatively small scale of a national
forest or national park.”” Therefore, managers should be mindful that biological
diversity on local scales may be adversely disrupted as a result of well-intended
restoration management. Land acquisition and habitat management policies need to
be critically evaluated for their effects on biological diversity at all levels. Further-
more, research is needed to develop a set of principles based on scientific knowledge
in order to provide the necessary context in which prediction of consequences of
proposed actions is possible.

A conservation strategy to preserve representative, sustainable ecosystems (pro-
visionally defined as those that do not require active management), like sustainable
development or sustainable agriculture, are laudable goals, but the prospects for
achieving long-term sustainability are unknown. Sustainable ecosystems possessing
diverse biological representation require different habitat management strategies than
are currently employed on many wildlife management areas (Franklin 1991). Precious
little research, baseline data or field experience is available to guide us. Moreover,
the goal of sustainability may, in some cases, be obviated by practically irrevocable
changes, e.g., wetland ecosystems in California’s Central Valley can probably never
be sustainable as long as water remains a scarce, valued and regulated commodity.

Wildlife biologists should view biological diversity as a useful measure of envi-
ronmental health. The diversity of organisms affects the ability of ecosystems to
withstand perturbations either natural, such as fire or weather, or human, such as
harvest or pollution, without losing long-term productivity or stability. If the number
of species and abundance of each species is high, a disturbance or harvest can be
tolerated by the ecosystem. Simplified ecosystems often are less productive and less
resistent to natural or human-induced stresses. Consequently, mankind’s use or pol-
lution of resources reduces the structure, function and resilience of ecosystems. Gain
or loss of biological diversity provides a measure of society’s success or failure to
maintain sustainable systems.

Perceptions of human impacts on biological diversity have expanded from iden-
tifying local, visible abuses, e.g., water pollution, wetland drainage, forest frag-
mentation, to recognizing subtle, enigmatic global influences, e.g., acid precipitation,
ozone depletion, climate change. Unfortunately, recognition of human-induced en-
vironmental stresses, as measured by political action, lags far behind the process of
awareness. In terms of conserving biological diversity and testing political will,
preventing the drainage of prairie wetlands or limiting the harvest of old-growth
forests represent challenges at one level; filling the hole in the ozone layer or de-
warming the planet constitute larger challenges.
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Realities

While the global crisis in biological diversity is primarily in the tropics where
rapid human population growth and escalating economic development are wrecking
havoc with biota inhabiting tropical rain forests, wildlife biologists in North America
face different opportunities and challenges. In reality, wildlife is but a small part of
biological diversity in terms of biomass, numbers of species, numbers of individuals
and many other measures. If wildlife professionals accept the larger goal of conser-
vation of biological diversity, they must first ask themselves whether it can be
accomplished, to what degree and at what cost? Furthermore, what are the impli-
cations of the new responsibilities for existing programs and agency resources?

The complexity of biological diversity is such that no single organization or entity
has more than a partial role in its conservation. The roles of federal agencies are
primarily at the national level, and this dictates that certain of their activities favor
the maintenance of national or global biological diversity over diversity on the local
or regional levels, with the result that areas or projects will continue to be devoted
to single species. On the other hand, management for local or regional biological
diversity is an appropriate role for state and local organizations, and is to be en-
couraged to the extent that it does not have significant negative effects on broader
geographic scales. Maintenance of local biological diversity can have significant
positive effects, including the development of appreciation for biota among citizens.
Nevertheless, long-term maintenance of biological diversity may require a manage-
ment strategy that places regional objectives over local concerns (Noss 1983).

Although environmental education will certainly have an important role to play,
biotic conservation must become more than public information campaigns to increase
awareness or promote action. Professional efforts to conserve biological diversity
should also go beyond promoting revamped agendas of agencies, hiring coordinators,
collecting new specimens for museums, placing endangered animals in zoos, mapping
discontinuities in public lands, and other activities in the name of biodiversity.
Management for biological diversity is not manipulation of habitats to favor both
nongame and game species and it will not be achieved by preserving unique examples
of ecosystems.

Effective programs for biological diversity require significantly enhanced and
redirected efforts as well as substantial increases in personnel representing a new
spectrum of disciplines in addition to those traditionally employed by natural resources
agencies. University curricula in biology need innovative overhaul to better prepare
and train students for new challenges and responsibilities. Over the past two decades,
the cellular and molecular focus of most academic biology programs has substantially
weakened basic ‘‘ology’’ disciplines that will be required to mount effective efforts
for biological diversity in the future. A new cardre of professionals must be recruited
and oriented to initiate and integrate new transdisciplinary management and inter-
disciplinary research programs for conservation of biological diversity into ongoing
agency missions.

Conservation of biological diversity requires a new management paradigm. To
preserve biological diversity, inordinate current emphasis has been placed on large
and attractive species that elicit public support (Tobin 1990). Credible programs for
biological diversity must go beyond favored species of charismatic birds and mammals
that are rare or sporting to encompass plants, insects, invertebrates, bacteria, algae,
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fungi, and the entire range of other life forms. Such programs present substantial
scientific and operational challenges because the taxonomy and systematics of many
of these life forms are poorly understood, and the distribution and abundance of most
species are poorly documented. Futhermore, some key ecological assumptions are
no longer consistent with current scientific understanding (Westman 1990).

Clearly, hard work lies ahead. Most disturbing to wildlife managers and biodiv-
ersity activists are the realities that baseline data are insufficient to fill critical in-
formational gaps largely because inventories of flora and fauna are nonexistent or
obsolete, investigations of species habitat requirements are lacking or incomplete,
studies of biological and ecological limiting factors are short-term or flawed, and
the identities and relationships of many species are unknown or controversial. And
the requisite information and understanding are not forthcoming serendipitously by
applying old data to a new hypotheses. Theoretical issues on biological diversity
have been explored in detail (Solbrig 1991, Lubchenco et al. 1991, Soulé and Kohm
1989), but little research has been proposed that relates to immediate management
needs.

Although there is widespread belief that ecosystem approaches to conservation of
biological diversity are more cost-effective than programs designed to save one
species at a time, there is a profound lack of scientific information to support and
guide such efforts. Lack of knowledge also hampers enlightened management to
maintain or enhance the biological diversity and ecological integrity of those natural
areas already preserved or protected. Lacking adequate knowledge on all species of
flora and fauna comprising biological diversity, the concept of ‘‘keystone’’ species
has come into vogue. ‘‘Keystone’’ is another buzzword for the old concept of indicator
or dominant species. The idea is that certain species in an ecosystem are representative
or determinative of the whole biotic assemblage. Although biologists have long been
enamored with this concept, where is the scientific validation? Critical thinkers may
question the logic of this concept, and a paucity of scientific information is available
to support it.

Pimm and Gittleman (1992) concluded that ‘‘we clearly know too little about
where the diversity is, why it is there, and what it will become.”” We do know that
biological diversity is not stable. Populations of plants and animals are always chang-
ing. Any environmental stress, whether natural or human caused, will differently
affect various species. The reality is that some loss of biological diversity is inevitable.

Despite increased awareness and commitment by public resource agencies and
private conservation organizations, initiatives to conserve or manage biological di-
versity are highly fragmented and lack focus. Consequently, such programs are
ineffectively implemented and results are inefficiently achieved. Much management,
albeit well intended and sincerely motivated, is being done on an ad hoc, trial-and-
error basis with less than optimum or even desirable results. The upshot is that more
harm than good may often have been done in the name of conservation and biological
diversity. Precious resources of organizations and agencies may also have been
wasted. Without sound data and critical analysis, conservation strategies may be
seriously misguided and conceptually flawed (Mares 1992).

Looming over these daunting gaps in our knowledge of biological diversity are
some serious questions. Thoughtful professionals ask how much do we need to know
to base credible management programs while others question whether we will ever
know enough or we will have time enough. How far do we need to go in order to
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fill these informational gaps? How far can we go? How far should we go? How far

are we willing to go? Do we need to know everything before we do anything? When

will we know enough? How much will it cost? Our sense is that professional consensus
on these issues is prerequisite to credible, meaningful progress toward conservation
of biological diversity—a view that is also shared by others (Soulé 1991, Erwin

1991, Ehrlich and Wilson 1991). The spectre of the national economy and budget

deficit as well as the reality of competing social priorities and political agendas may

force us to make some difficult choices and to face some hard decisions.

During recent years, proposals have been advanced unsuccessfully to conduct a
National Biological Inventory which would delineate areas of high biological diversity
and to establish National Biodiversity Reserves designed to preserve diverse flora
and fauna and to perpetuate ecological and evolutionary processes. Creation of a
National Biodiversity Trust Fund organized to provide grants and incentives to private
individuals and organizations as well as to state and local governments for protection
of areas high in biological diversity has also failed to garner a groundswell of support.

Therefore, what recommendations can we offer to natural resource managers who
share the sense of urgency that we must act now or forever lose the opportunity to
conserve the last remnants of our biotic heritage? There are not many answers, but
we propose the following;

1. First, do no harm. Do not knowingly take actions that will be inimical to any
native organisms without fully considering the consequences. As Leopold (1953)
instructed, the first rule of intelligent tinkering is to save all the parts.

2. Adopt a holistic viewpoint. Look at all native plants and animals under your
management as parts of larger biotic communities for which you are responsible
(Franklin 1991). The best way to preserve biological diversity is to maintain
native species in natural landscapes.

3. Be open to a wide range of management options and ask lots of questions. When
considering how management actions might affect biological diversity, use the
best biological judgement to evaluate schemes and programs advanced by others
to conserve biological diversity. Weigh the possible risks of doing the wrong
thing against the consequences of doing nothing.

4. Be conservative in management policy and practice. Avoid getting caught in
irreversible processes with irretrievable consequences. As Soulé (1986) warned,
‘‘dithering and endangering are often linked.”’

5. Invest in additional research to advance knowledge and understanding (Soulé
and Kohm 1989, Lubchenco et al. 1991, Solbrig 1991). Public policy in the
conservation of biological diversity should rest firmly on sound scientific in-
formation even though temptations and pressures to act now rather than prudently
wait may be overwhelming. Research administrators recognize that it is a matter
of pay us now or pay us later, and deferred costs are likely to be much greater.

Wildlife biologists should heartily welcome new supporters, investigators, and
practitioners to the cause of biological conservation. Unfortunately, many newcomers
to the field are preoccupied with symptoms rather than root causes. Although in-
creased interest and effort will be essential in the next few years, hard fought efforts
to conserve biological diversity may be too little and too late in the face of over-
whelming increases in human population and escalating pressures for economic
development and resource exploitation nearly everywhere around the world. Habitats
are being degraded and destroyed and species are declining and disappearing on an
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unprecedented scale (Ryan, 1992). To ignore the problem of human population,
whether for political, ideological or theological reasons, establishes a policy that
inevitably leads to habitat loss and species depletion according to Morowitz (1991),
who warned that ‘‘no discussion of managing global habitats and preserving species
can avoid the population imperative.’” Professionals in natural resources fields have
a responsibility to bring the pervasive reality of this spectre to public attention at
every opportunity.

Conclusion

Conservation of biological diversity is a pressing problem of global dimensions
and concern. The concept of biological diversity is poorly understood and represents
a challenge to natural resource professionals. There is no clear and universally
accepted definition or goal for biological diversity, although the principle has been
recognized and valued by conservationists for decades. Biological diversity is an
inclusive, abstract term that has an emergent quality. As currently used, it refers to
the variety of life that becomes progressively more complex at genetic, species and
ecosystem levels, and at local, regional, national, continental and global scales.
Professionals in natural resource management should be cognizant of the extent and
limits of scientific and technical information when shaping public policy on biological
diversity. They should be careful to maintain professional integrity and credibility
concerning the nature, potential, scope, impact and limitation of projects and pro-
grams in order to foster public understanding and enhance political support. The
wildlife profession has important responsibilities and capabilities to contribute toward
the conservation of biological diversity, but no single organization or agency has
more that a partial role. Conservation of biological diversity is a transdisciplinary,
interdisciplinary endeavor that will require innovative approaches and partnerships
in professional cooperation and scientific coordination.
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A Bridge to the Future: The Fish and Wildlife
Diversity Funding Initiative

Herbert E. Doig
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On February 3, 1936, the inaugural North American Wildlife Conference was held
in Washington, D.C. Interest in wildlife at that time centered almost exclusively on
game species and the conference poster, now a collectors item, pictured thirty-four
species of mammals and birds, and two species of fish. Only one was not sought
after for its sporting qualities by hunters and anglers and that one, the Coopers Hawk,
undoubtedly was the target of shooters who, with the support of early game managers,
played out their role in the control of predators.

Who can deny the excitement of the hunt that brought many of us to the profession
of wildlife management and continues to make its mark in the minds of men and
women who enjoy the shooting sports. And similarly, who would belittle the im-
portance of the art of flyfishing or the tug of a bullhead on a cane pole that peeked
the interest and instilled the fever of fisheries management among aquatic biologists.

These same interests and the desire for greater game abundance caused hunters
and anglers to organize and work with managers to secure the financial resources
necessary for increasing knowledge through research that would guide scientific fish
and game management through the years. It was the strength of this constituent base
that led to passage of the Pittman-Robertson (P-R) Act in 1938 and enabled imple-
mentation of the Federal Aid in Wildlife Restoration Program. It was similar support
that led Congress, in 1950, to establish the Dingell-Johnson (D-J) Act that provided
funding for the Federal Aid in Sport Fish Restoration Program. These two Acts gave
recognition to the importance of cooperative management of fish and game, and
through creation of excise taxes on equipment used by the constituents, provided
hundreds of millions of dollars to the states for research and management projects.

The sporting constituency has continued to advocate the user pays concept over
the years with its support for Duck Stamp fees, enhanced revenues for the Pittman-
Robertson program and expanded fisheries management funded from revenues pro-
vided by the Wallop-Breaux Act of 1984. In the states as well, hunters and anglers
have supported licensing of their sport and the periodic increases in fees necessary
to maintain and enhance management programs.

The evolution of environmental awareness that intensified in the 1960s gave rec-
ognition to the active but less visible interest in fish and wildlife that is shared by a
large and growing segment of our society.

Dr. C. H. D. Clarke, in his 1970 report to a special New York Commission on
the Future of the Adirondacks, described wildlife as the ‘‘hallmark of quality.”” Much
earlier, Aldo Leopold was instrumental in advancing the philosophy of the land ethic
by sharing his perceptions of the relationships between the land and its wild inhab-
itants. John James Audubon and Roger Torry Peterson made nature real through
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their artistic talents, and John Burrows and Henry Thoreau have thrilled millions
with their writings about the natural world.

Recent surveys have revealed that a larger and larger portion of the American
public enjoy the out of doors and identify fish and wildlife as a primary allure.
People gravitate to the wild animal exhibits at fairs and visit zoological parks in
increasing numbers. They have supported an environmental movement that has used,
as a standard-bearer, the health of fish and wildlife as indicators of environmental
quality.

Yet, even with this overwhelming interest that people have shown in wild creatures
and their habitats, it was necessary for Congress to enact the Endangered Species
Act in an atmosphere of crisis to identify, protect and restore those species of fish
and wildlife whose numbers and occurrence indicate a risk of extinction. Rachael
Carson’s Silent Spring awoke people to the realities of the consequences of pollution
and environmental degradation, and conference after conference called for a return
to the conservation ethic and appealed to government to take an active role in
protecting and fostering responsible management of our natural resources.

The time was right in the late 1970s for Congress, with tenacious urging from a
broad base of conservation and environmental groups, to address the need for com-
prehensive planning for fish and wildlife resources that would recognize the impor-
tance of all species. Then, in 1980, Congress enacted the Fish and Wildlife Conservation
Act, also known as the Nongame Act, that encouraged the states to conserve nongame
species through preparation of comprehensive plans and implement those plans through
the projects that have been identified. This measure was designed to close the funding
gap between management of game and conservation of non-game species. Unfor-
tunately, the executive branch has not requested appropriations and the program has
never been funded.

In the meantime, the states have been active in their search for new sources of
revenue to support non-game programs. Thirty-six states, following Colorado’s 1978
initiative, have generated $30 million through voluntary contributions using tax
check-offs. These revenues have been declining recently as a result of increased
numbers of completing check-off options and the troubled economy. Only one state,
Missouri, has been successful in gaining sustaining tax-base support for compre-
hensive resource management.

The 1980 Act included a provision that directed the U.S. Fish and Wildlife Service
to “‘conduct a comprehensive study to determine the most equitable and effective
mechanism for funding state conservation plans and actions—and report to the Com-
mittee on Merchant Marine and Fisheries of the House of Representatives the results
of such study.’’” The study was completed on schedule and advanced without rec-
ommendation.

In 1986, and again in 1990, the Fish and Wildlife Conservation Act of 1980 was
reauthorized and, despite the strong urging of organizations like the International
Association of Fish and Wildlife Agencies, Wildlife Management Institute, Defenders
of Wildlife and National Wildlife Federation, there continues to be no funding
provided.

The frustrations from more than ten years of unsuccessful efforts to secure non-
game funding peaked in 1990 when the International Association of Fish and Wildlife
Agencies established, as one of its top priorities, the establishment of an adequate
and sustaining source of money for non-game fish and wildlife projects. Then,
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President William Molini appointed an ad hoc committee charged with assessing the

non-game funding situation and devising a strategy for achieving federal legislation

to fund the Fish and Wildlife Conservation Act. He expressed a desire to create a

system that would parallel the Pittman-Robertson and Dingle-Johnson/Wallop-Breaux

programs.

The Committee presented a series of recommendations to the International As-
sociation, at its business meeting in September 1990, that included the following:
1. The Committee recommended that programs funded with new sources of revenue

be based on ecosystem management recognizing that species management, hab-
itat management, uses and natural occurrences and monitoring form a matrix
that constitutes the dynamics designed to achieve diversity objectives. Further,
that program thrusts include a combination of preventive and corrective actions
that will lead to adaptive management of fish and wildlife resources at early
stages of ecosystem development.

2. The Committee recommended that the proposed program orient to major plant
communities and that the principal thrust be toward those communities with a
concern for plants as they are associated with management of fish and wildlife
resources. It was further recommended that in recognition of the interest in fish
and wildlife expressed by people participating in peripheral recreational activ-
ities, such as hiking and backpacking, the funding base for programs supported
by revenues remain broad, but that expenditures be focused on fish and wildlife
resource needs.

3. The Committee recommended that the Fish and Wildlife Conservation Act be
used as the vehicle to establish necessary legislative authorization and specific
funding mechanisms and that the 1992 reauthorization be targeted as the effective
date for accomplishment.

The International Association approved the recommendations and directed its staff
to implement them on a priority basis on, what is now called, the Fish and Wildlife
Diversity Initiative.

As a first step, a Steering Committee was created to give guidance and direction
to the initiative. Conservation organizations were invited to become members that
represent a broad base of fish and wildlife interests, while retaining a small group
that could efficiently formulate proposals and advance them within the constituencies
and with Congress. The Committee includes the Wildlife Society, American Fisheries
Society, Defenders of Wildlife, Wildlife Management Institute, National Wildlife
Federation and World Wildlife Fund. The International Association provides the
chairperson. The Committee had its initial meeting on December 3, 1990.

As the organizational structure for developing the Fish and Wildlife Diversity
Funding Initiative was involving, an inventory of priority needs for managing non-
game species was well underway. Each state was asked to identify priority programs
that would be undertaken if new funding were to be made available. These needs
were organized to clearly demonstrate the diverse nature of projects that would be
funded and characterize the programs that would be implemented to enhance non-
game resources. This information was presented in a publication, complete with
illustrations, entitled ‘A Bridge to the Future.’’

Making provision for participation by conservation organizations and others in-
terested in and concerned about the future of fish and wildlife resources also is being
considered by the Steering Committee. It is recognized that dedicating a source of
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revenue to non-game programs will be no easy task during these difficult economic

times. It is intended, then, to demonstrate the depth and breadth of public support

by forming a coalition that will be the active advocacy for Congressional action.

Invitations to join the coalition will be mailed in the near future, and expressions of

interest t0 join the coalition will be welcome.

The International Association of Fish and Wildlife Agencies is creating a national
network for information exchange to sensitize people throughout the country to the
need for non-game fish and wildlife funding. Each state agency is being asked to be
the conduit through which information on the Initiative will flow and the catalyst to
energize state organizations and individuals into action when the proposal is presented
for Congressional action. A groundswell of support will be necessary if the funding
initiative is to receive priority attention.

During the past year, the Steering Committee has been developing the elements
of the legislative proposal. It has been agreed that the fish and wildlife diversity
program will have two principal thrusts:

1. actions necessary to ensure sustainable fish and wildlife populations, and thereby
prevent scarcity and risk of species loss; and

2. projects that will lead to continuing and enhanced enjoyment of the resource by
the public.

To carry out the program, sources of revenue need to be adequate and sustaining.
The needs inventory clearly indicates a minimum of $100 million will be required
to put the program on a sound fiscal footing. Sources of revenue also must be reliably
available each year so that program continuity can be assured. To accomplish this,
the precedent set by the Pittman-Robertson and Dingell-Johnson Acts will be used
as a model. It also is desirable that the administrative structure, already established
in the Pittman-Robertson Act, be used for implementation of the new program. Fish
and Wildlife Diversity program funds must remain discreet from existing wildlife
restoration revenues, however, to assure maintenance of the desired program focus.

It is being proposed that the diversity program be cost shared at 75 percent federal
and 25 percent state, as the P-R and D-J programs are. The qualifying formula for
distribution of funds, however, would change, using human population and land area
in each state as the factors for determining the individual state share. As in the
previous acts, no state would receive less than 0.5 percent nor more than 5 percent
of the total funds available.

In a departure from P-R and D-J, up to 10 percent of the total revenues would be
authorized as administrative funds. Priority on use of these funds would be given
to:

1. projects for monitoring and predicting national and continental trends in fish
and wildlife occurrence and abundance;

2. meeting special fish and wildlife habitat and management needs in specific states
and territories to prevent populations from becoming threatened or endangered;
and

3. regional projects that involve or effect groups of states.

Preference would be given to providing at least 2 percent of the total annual admin-

istrative funds for projects in categories 1 and 2 above, to the extent that significant

needs are identified. Similarly, emphasis in state programs would favor meeting
critical needs identified in the national context. This orientation is proposed in rec-
ognition of the importance of extensive analysis and management efforts that will
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be required in the conservation of neotropical birds. It also is proposed that the U.S.
Fish and Wildlife Service be required, after consultation with the states and territories,
to periodically report to Congress and the public on the status of fish and wildlife
populations.

Criteria for use of diversity funds by the states also would be developed. They
would include programs to:

enhance enjoyment of all fish and wildlife species;

preserve and enhance fish and wildlife habitats;

implement comprehensive fish and wildlife planning;

survey and monitor the status of species;

support fish and wildlife education and interpretation;

restore rare, threatened or endangered species; and

undertake conservation law enforcement using up to 10 percent of a state’s

allocation where enforcement activities include protection of fish and wildlife

values consistent with the purposes of the Act.
The principal goal of the Act would be to provide funding for management of fish
and wildlife species and their habitats where taking of animals and reducing them
to personal possession or commercialization is not the primary purpose. Recognition
would be given, however, to the acceptability of secondary benefits that will accrue
to all species as a result of habitat management.

The Steering Committee is in the final stages of proposal development and hopes
to present Congress a complete product within a month or two. The only outstanding
matters that remain are finalization of the funding mechanisms. It is important and
may even be essential that funds be derived from sources that will cause a minimum
of opposition. Users of fish and game resources have a long history of paying their
fair share of the costs for management of those resources. The industries that provide
the funds through excise taxes also are supportive. There is every reason to believe
that users of non-game resources will come forward to support their interests with
the same zeal in the future, as sportsmen and sportswomen have in the past.

The time has come when people who thrill to the flute-like song of the wood
thrush or the visit of a cardinal to a backyard feeder must step forward to assure that
these same experiences will be available for their children and grandchildren. We
can no longer leave for tomorrow those actions that are necessary to assure the
perpetuation of fish and wildlife values.

We have done much as scientists, administrators, organization leaders and private
citizens to assure that fish and wildlife are a continuing part of our natural heritage.
It is time, once again, to work together to put in place that final piece of the jigsaw
puzzle that will complete the funding picture for fish and wildlife conservation to
assure, once and for all, The Bridge to the Future.

Nownkwh -
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Presentation of the 1992 Guy Bradley Award

Whitney Tilt

Project Director

National Fish and Wildlife Foundation
Washington, D.C.

In 1988, the National Fish and Wildlife Foundation established an award to rec-
ognize excellence in wildlife law enforcement. This award is established in recog-
nition of the vital role law enforcement plays in fish and wildlife conservation. As
North America’s human population grows, pressures on our natural resources increase
as demand for the use and access to these resources rises exponentially. Together
with the biologists, habitat managers, and host of other state and federal land man-
agement professions, law enforcement represents a ‘‘thin green line’’ dedicated to
conserving this Nation’s fish, wildlife and plant resources for future generations.

The Guy Bradley Award was established by the Foundation in 1988 to recognize
the contribution of the law enforcement community to conservation. The award is
to be given annually to that person, or persons, whose dedication and service to the
protection of the country’s natural resources provide outstanding leadership, extended
excellence and lifetime commitment to the field of wildlife law enforcement, and
whose actions advance the cause of wildlife conservation. The award is given in the
spirit of Guy Bradley, an Audubon game warden killed in the line of duty in July
1905, while preserving a Florida rookery from plume hunters. Guy Bradley is believed
to have been the first warden to give his life in the line of wildlife law enforcement.

In the past, the Foundation has recognized state and federal law conservation
officers. This year, the Foundation is honored to present the 1992 Guy Bradley
Award to Ronald D. Lahners, United States Attorney in Omaha, Nebraska in rec-
ognition of the vital role the Department of Justice and state and federal judicial
systems play in successful law enforcement. For law enforcement to be an effective
deterrent in the field, there must be dedicated support from the judicial system, and
the Foundation is pleased to honor one of their own.

Picked from a field of outstanding nominees, Lahners more than meets the award’s
qualifications. He was selected by a volunteer panel of judges comprised of repre-
sentatives from federal and state wildlife agencies and conservation organizations.

Ronald D. Lahners, United States Attorney, Omaha, Nebraska

Ronald Lahners’ dedication to wildlife law enforcement and other wildlife concerns
has not been short lived. As a career prosecutor, he has prosecuted numerous vio-
lations of both state and federal wildlife laws. During his ten years as United States
Attorney, he has made wildlife cases one of his top priorities.

Mr. Lahners is both the chief law enforcement officer for the District of Nebraska
and the primary litigation attorney for the U.S. Fish and Wildlife Service. His track
record demonstrates a commitment to seek judgements in both civil and criminal
cases that directly benefit fish and wildlife, often in ways that break new ground.
Lahners’ strong leadership over the last 10 years, fast action and personal involvement
are directly responsible for the saving of countless thousands of birds, including

42 o Trans. 57" N. A. Wildl. & Nat. Res. Conf. (1992)



some that are on the endangered species list, such as whooping cranes, piping plovers,
least terns and bald eagles.

A sampling of his conservation achievements as U.S. Attorney include: (1) negotiating
an agreement between the Service and power company officials to install marker
balls on power lines, cutting crane mortalities by over 80 percent; (2) helping to
develop a raptor electrocution seminar leading to the reduction of eagle mortality—
to date, hundreds of miles and problem power lines have been modified to prevent
raptor electrocution; and (3) orchestrating a pilot program to prevent migratory bird
mortality to oil sludge pits through cooperation of the Nebraska Game and Park
Commission, Nebraska Oil and Gas Commission and the U.S. Fish and Wildlife
Service.

The hard work of dedicated field agents would mean nothing if United States
Attorneys were not willing to devote limited resources to prosecuting violations of
wildlife laws. Lahners has embraced this responsibility. Moreover, Lahners has gone
above and beyond the call of duty to ensure that his cases are resolved in a manner
that directly benefits wildlife concerns. He is truly deserving of this award.

The Award

In recognition of Ronald’s efforts on behalf of wildlife conservation, the National
Fish and Wildlife Foundation is pleased to present him with the Foundation’s 1991
Conservation Print and commemorative plaque, together with a check for $1,000.

The Foundation recognizes that Ronald is only one of the hundreds of dedicated
individuals in the larger law enforcement community who also deserve this recog-
nition. The Foundation would like to thank John Doggett, Terry Crawforth, Gary
Myers, Ken Goddard, Terry Grosz, Rollie Sparrowe and Max Peterson for their
willingness to serve as Guy Bradley Award judges. Finally,our thanks to the Wildlife
Management Institute for its help in this presentation.
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Special Session 1. Wildlife Damage Management

Chair

JOHN P. WEIGAND

Research and Technical Services Bureau
Montana Department of Fish, Wildlife and Parks
Bozeman, Montana

Cochair

JAMES E. MILLER
Extension Service

U.S. Department of Agriculture
Washington, D.C.

Bridging Traditional Barriers
and Achieving Balances

John P. Weigand

Research and Technical Services Bureau
Montana Department of Fish, Wildlife and Parks
Bozeman

America’s wildlife profession, with the support of hunters and trappers, can take
rightful pride in restoring the nation’s wildlife resources, depleted during four and
a half centuries of settlement following Columbus’ landing. Much of our public
relates readily to early descriptions of the cornucopia of wildlife available to early
settlers. Many also are aware of the recorded dearth of wildlife by the passing of
the 19th century.

Too few people, however, are aware that conscionable individuals who harvested
wildlife not only sounded the alarm about declining wildlife numbers, but they
organized and they pressured for enactment of legislation to protect wildlife. Wildlife
harvesters went one step further: they volunteered to replenish low populations through
wildlife surveys, research, trapping and transplanting, habitat acquisition and de-
velopment and, at the same time, limited their own harvests of wildlife. Harvesters
even taxed themselves to provide the funds for these efforts. The restoration of
wildlife across America as a direct result of these efforts is a classic success story
(Kallman et al. 1987).

Concurrent with this success, we overlooked persistent and seemingly paradoxical
concerns for over-abundance of wildlife. Our intense dedication to recovering low
wildlife numbers has seriously overshadowed these concerns for too much wildlife,
or wildlife taking residence in unwanted situations. The wildlife profession has been
unholistic in managing ecosystems for wildlife diversity, and perhaps thereby pre-
venting the need for some wildlife control operations.

Even today, more than 50 years after collective scientific efforts to recover wildlife
populations, most wildlife management curricula in America’s colleges and univer-
sities continue to emphasize identifying the factors that limit wildlife numbers and
means to neutralize those factors. That emphasis remains justified because non-
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harvesters have joined the harvesters in demanding more wildlife; they also want
that wildlife to be accessible for viewing, photographing and so on.

However, in responding to those demands, we unfortunately continue to de-em-
phasize prevention and control of problem wildlife. As we meet here today, wildlife
recovery plans are being disrupted by continued human population growth and con-
version of wildlife habitat to human habitat, increasing loss of human ties to the land
and its products, and encouragement by some entertainers, other publics, and the
popular media to escape from reality through animation and anthropomorphism.

Wildlife managers have been thrust ‘‘back to the future.”’ They must again dig
deep into their basic training and share the same knowledge about wildlife dynamics
and habitat requirements with today’s nonharvesters that they previously shared with
harvesters. They must educate the new public in how we perpetuate wildlife po