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(1) 

OVERSIGHT HEARING ON ‘‘MANAGING OUR 
OCEAN AND WILDLIFE RESOURCES IN A 
DYNAMIC ENVIRONMENT: PRIORITIES FOR 
THE NEW ADMINISTRATION AND THE 111TH 
CONGRESS.’’ 

Tuesday, March 3, 2009 
U.S. House of Representatives 

Subcommittee on Insular Affairs, Oceans and Wildlife 
Committee on Natural Resources 

Washington, D.C. 

The Subcommittee met, pursuant to call, at 10:03 a.m. in Room 
1324, Longworth House Office Building, the Hon. Madeleine Z. 
Bordallo [Chairwoman of the Subcommittee] presiding. 

Present: Representatives Bordallo, Kildee, Sablan, Christensen, 
Capps, Kratovil, Pierluisi, Wittman and Hastings. 

STATEMENT OF THE HONORABLE MADELEINE Z. BORDALLO, 
A DELEGATE IN CONGRESS FROM THE TERRITORY OF GUAM 

Ms. BORDALLO. Good morning everyone. The oversight hearing 
by the Subcommittee on Insular Affairs, Oceans, and Wildlife will 
come to order. 

The Subcommittee is meeting today to hear testimony concerning 
ocean and wildlife conservation priorities for the new Administra-
tion and the 111th Congress. 

Under Committee Rule 4[g], the Chairwoman and the Ranking 
Minority Member will make opening statements. 

We begin the 111th Congress during a period of great uncer-
tainty for our nation. The United States faces an economic crisis 
that has led to the loss of more than 3 million jobs, frozen credit 
markets, and resulted in large Federal and state budget deficits. 

Ever-increasing energy demands are driving efforts to rapidly 
develop new and existing energy sources, while the threat of cli-
mate change has great potential to affect virtually every aspect of 
our society. 

These realities are presenting new challenges to how we manage 
and conserve our natural resources. Spending freezes and budget 
cuts, in many states and the territories, have led to a reduction in, 
and the cancellation of, conservation projects for fish and wildlife 
habitat restoration. 
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Charitable giving from private endowments and foundations and 
corporations has also declined, further straining the capabilities of 
public-private conservation partnerships dependent on non-Federal 
sources of funding. 

In addition to this, the push for new energy development and 
energy conservation has created unanticipated trade-offs for con-
ventional fish and wildlife conservation. 

Wind energy is just one example. As we seek to develop green 
wind farms, we still have little understanding of how wind tur-
bines, installed on an industrial scale, might impact migratory bird 
populations that the Federal Government invests millions of dol-
lars annually to conserve. At the same time, climate change is 
causing shifts in migration and habitats of many species that we 
are only just beginning to understand. 

The dynamic nature of this period of time directly challenges our 
conventional approaches to the conservation of fish and wildlife 
habitat, and to the maintenance of healthy ecosystems. In fact, the 
dynamic nature of our time suggests the need for a new conserva-
tion paradigm, and new information and management tools to ef-
fectively conserve fish and wildlife habitat over the long term, and 
across an uncertain landscape in the 21st century. 

We need specific practical and constructive recommendations and 
priorities if we are to develop a new framework to support science- 
based and information-driven adaptive management of our fish and 
wildlife resources, both on land and in the ocean. 

So, I look forward to hearing from our invited witnesses, who are 
presently engaged in a variety of innovative approaches to address 
these needs. And I also look forward to engaging my colleagues in 
a broader dialogue to determine how we might shape a more effec-
tive, adaptive, and cooperative conservation model for the time that 
we live in. 

[The prepared statement of Ms. Bordallo follows:] 

Statement of The Honorable Madeleine Z. Bordallo, Chairwoman, 
Subcommittee on Insular Affairs, Oceans and Wildlife 

We begin the 111th Congress during a period of great uncertainty for our Nation. 
The United States faces an economic crisis that has led to the loss of more than 
three million jobs, frozen credit markets, and resulted in large federal and state 
budget deficits. 

Ever-increasing energy demands are driving efforts to rapidly develop new and ex-
isting energy sources, while the threat of climate change has catastrophic potential 
to affect virtually every aspect of our society. 

These realities are presenting new challenges to how we manage and conserve our 
natural resources. Spending freezes and budget cuts in many states and the terri-
tories have led to a reduction in and the cancellation of conservation projects for 
fish and wildlife habitat restoration. Charitable giving from private endowments, 
foundations and corporations has also declined, further straining the capabilities of 
public-private conservation partnerships dependent on non-Federal sources of 
funding. 

In addition, the push for new energy development and energy conservation has 
created unanticipated trade-offs for conventional fish and wildlife conservation. 

Wind energy is just one example. As we seek to develop ‘‘green’’ wind farms, we 
still have little understanding of how wind turbines installed on an industrial scale 
might impact migratory bird populations that the Federal Government invests mil-
lions of dollars annually to conserve. 

At the same time, climate change is causing shifts in migration and habitats of 
many species that we are only just beginning to understand. 

The dynamic nature of this period of time directly challenges our conventional ap-
proaches to the conservation of fish and wildlife habitat and to the maintenance of 
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healthy ecosystems. In fact, the dynamic nature of our time suggests the need for 
a new conservation paradigm and new information and management tools to effec-
tively conserve fish and wildlife habitat over the long-term and across an uncertain 
landscape in the 21st Century. 

We need specific, practical, and constructive recommendations and priorities if we 
are to develop a new framework to support science-based and information-driven 
adaptive management of our fish and wildlife resources, both on land and in the 
ocean. 

I look forward to hearing from our invited witnesses who are presently engaged 
in a variety of innovative approaches to address these needs. I also look forward to 
engaging my colleagues in a broader dialogue to determine how we might shape a 
more effective, adaptive and cooperative conservation model for the times we live 
in. 

Ms. BORDALLO. And now, as Chairwoman, I recognize Mr. Has-
tings, the Ranking Republican Member of the Natural Resources 
Committee, for any statement that he may have. 

STATEMENT OF THE HONORABLE DOC HASTINGS, A 
REPRESENTATIVE IN CONGRESS FROM THE STATE OF 
WASHINGTON 

Mr. HASTINGS. Well, thank you very much, Madame Chairman. 
And I have to say that I am here in place of the Ranking Member 
of this Subcommittee, Henry Brown, who is delayed because of the 
weather. And so I will just simply ask unanimous consent that Mr. 
Brown’s full statement appear in the record, and we will go to the 
panel. 

Ms. BORDALLO. Hearing no objection, so ordered. 
Mr. HASTINGS. Thank you very much, Madame Chairman. 
[The prepared statement of Mr. Brown follows:] 

Statement of The Honorable Henry E. Brown, Jr., Ranking Republican, 
Subcommittee on Insular Affairs, Oceans and Wildlife 

Good morning, Madam Chairwoman. As our new President has frequently re-
minded us, the American people are tired of partisan politics and want bipartisan 
solutions to the serious problems facing our country. 

Today’s hearing offers us an excellent opportunity to engage in bipartisanship be-
cause there are no Republican or Democratic fish, marine turtles, white tail deer 
or neotropical migratory birds. 

It is my hope that during the next two years, we will try to work together to craft 
bipartisan solutions. Let me suggest some areas of potential agreement. First, we 
can work together to ensure through oversight hearings that the $280 million appro-
priated to the U.S. Fish and Wildlife Service and the $830 million appropriated to 
the National Oceanic and Atmospheric Administration in the stimulus package is 
wisely spent. 

The money for the Service was allocated to undertake backlog maintenance 
projects, to replace old or outdated equipment, improve wildlife conservation and to 
improve access for the American people to our 548 national wildlife refuges and 70 
national fish hatcheries. The funding for NOAA was directed toward habitat res-
toration, hydrographic survey backlog and for construction and vessel maintenance 
activities. Each agency will also receive additional funding in the Omnibus appro-
priations bill. It is very important that this Subcommittee oversee how these funds 
are being spent. 

Second, we can work together to reauthorize the Sikes Act which provides valu-
able fish and wildlife habitat to thousands of species who reside on our 400 military 
installations. This law, which was first enacted nearly 50 years ago, has been a 
huge wildlife conservation success story. 

Third, it is my hope that we can work together on the plethora of ocean-specific 
legislation coming before the subcommittee this Congress. Many of the bills that 
moved out of the Subcommittee last Congress may have been referred to as bipar-
tisan based on the list of cosponsors, but many of the bills that were approved by 
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this Subcommittee were not bipartisan with respect to the legislative language in-
cluded in the bill. 

Finally, I look forward to our collective efforts to extend the Marine Turtle Con-
servation Act, the Great Ape Conservation Act and the Neotropical Migratory Bird 
Conservation Act at the earliest opportunity. These three landmark conservation 
laws have financed nearly 700 projects that have literally stopped several of these 
species from sliding towards extinction. Nevertheless, there is more work to be done 
and these laws must be reauthorized this year. 

Thank you Madame Chairwoman, I look forward to hearing from out witnesses 
today. 

Ms. BORDALLO. I would also like to, I would like to recognize 
other Members who are here with us. Lois Capps from the State 
of California, Donna Christensen from the Virgin Islands, and Mr. 
Kratovil, Mr. Kratovil. I welcome you to our Subcommittee meeting 
today. 

And I thank Mr. Hastings. And I would now like to recognize our 
first panel of witnesses, who are already seated. Mr. Jeff Trandahl, 
Executive Director of the National Fish and Wildlife Federation; 
Dr. Peter Kareiva, Chief Scientist and Director of Science, the Na-
ture Conservancy; Mr. Barton Thompson, Jr., Mr. Thompson is the 
Perry L. McCarty Director of the Woods Institute for the Environ-
ment and the Robert E. Paradise Professor of Natural Resources 
Law at Stanford University; and finally, Mr. John Baughman, 
Member of the Sporting Conservation Council. 

Good morning, gentlemen. Welcome to our hearing. I will begin 
now with the first of the panel. And as we begin, I would note for 
all the witnesses that the red timing light on the table will indicate 
when five minutes have passed, and your time has concluded. We 
would appreciate your cooperation in complying with these limits, 
and be assured that your full written statement will be submitted 
for the hearing record. 

And now, Mr. Trandahl, thank you for joining us today, and 
please begin. 

STATEMENT OF JEFF TRANDAHL, EXECUTIVE DIRECTOR, 
NATIONAL FISH AND WILDLIFE FOUNDATION 

Mr. TRANDAHL. Madame Chairwoman, Mr. Hastings, and 
Members of the Committee. I am Jeff Trandahl, the Executive Di-
rector of the National Fish and Wildlife Foundation. And I have to 
first start by apologizing. 

Mark Rockefeller, the Chair of our board, was delayed because 
of the storm in New York and not able to appear. So, I am appear-
ing on his behalf. 

I will summarize some of his statement, and then be available, 
obviously at the end, for questions, or at the end of the panel for 
questions. 

As we approach this year, the Foundation was created 25 years 
ago. And it was created specifically to generate private dollars to 
match with Federal seed monies on conservation projects of mutual 
interest between the Federal Government and the private sector. 

In its history, we have managed more than $500 million in grant 
dollars, and have leveraged an impact of over $1.5 billion on the 
ground. 

Ms. BORDALLO. Excuse me, could you move just a little closer to 
the mic, please? 
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Mr. TRANDAHL. Sure thing. 
Ms. BORDALLO. Bring it closer. Thank you. 
Mr. TRANDAHL. There you go. In its history it has managed more 

than $500 million, and has leveraged a total impact of $1.5 billion. 
The source of these leverage funds have come from corporate, indi-
viduals, state, and other non-Federal sources. 

As we all know, these have been especially difficult and chal-
lenging times. While the last few years have provided a very posi-
tive trend related to increased environmental awareness and giv-
ing, the entire landscape has changed in the last six months. 

Nationally, philanthropic giving has taken a sudden dip, and en-
vironmental giving is expected to lose resources as funders begin 
to respond to human-need programs, such as shelters and food 
banks. 

With this unanticipated and rapid decline in the economy, and 
also major changes in the political environment, I believe the way 
to increase conservation funding from private sources, corporate 
and individual, is to do two things in particular. 

One, provide clear prioritization of Federal goals and objectives. 
And two, create incentives to maintain and increase environmental 
giving by promoting the partner of private and Federal resources 
around common goals. 

First I need to say that I believe strongly that there are many 
immediate and high-priority conservation needs. And more impor-
tantly, I strongly believe there is a significant financial giving ca-
pacity that can still be harnessed from the corporate community 
and other philanthropic funders if the right actions are taken, even 
in this difficult economy. 

As the Subcommittee knows well, the Federal Government con-
tinues to be the largest funder of conservation work throughout the 
United States. Congress and the Federal Government oversee 
much of that funding directly, and other funds are distributed to 
state fish and wildlife agencies through Federal programs, such as 
Pittman-Robertson. 

The Federal dollars divided among several different agencies 
cover hundreds, if not thousands, of different priorities. This in-
vestment has significant public benefits and positive impacts on 
land, sea, and air. 

That said, Federal agency expenditures on conservation are also 
so broad and diverse, it is incredibly difficult to comprehend exactly 
what the Federal government’s overall goal is for such spending. 

What are the Federal conservation priorities? For example, many 
Federal statutes require agencies to treat all issues equally, rather 
than encouraging agencies around conservation partners to 
prioritize their efforts around achieving achievable conservation 
outcomes. 

Moreover, across Federal agencies, even within individual agen-
cies, there are differing conservation goals and objectives. 

For private funders, these competing priorities cause confusion, 
and sometimes lead to inaction. Major private funders in conserva-
tion tend to be focused on many of the same funding priorities as 
the Federal government. However, often the programs are not oper-
ated as a single effort. 
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While funders in conservation tend to gravitate toward, not away 
from, the Federal government, largely because of leveraging oppor-
tunities, it is my experience that the Federal agencies are either 
not equipped, not interested, or otherwise constrained from work-
ing with private funders. 

Federal Government lacks the necessary culture for partnership. 
Why? 

Our experience is that private funders are generally seeking pub-
lic partners to leverage their funds, ensure a strong scientific basis 
for their investments, identify strategic priorities, and provide ap-
propriate oversight to ensure a project achieves the anticipated re-
sults once the funding has been initiated. 

The Federal government is an attractive partner because it has 
financial resources; but more importantly, it has the ability to pro-
vide planning, science, strategy, and certainty of completion. 

As Executive Director of the Foundation, I oversee an entity that 
was created by Congress to specifically fund and find those part-
nerships. While the Foundation continues to experience a period of 
growth and success, we still are not able to maximize fully the Fed-
eral partnerships that are out there. 

I will submit the rest of my statement for the record. 
[The prepared statement of Mark Rockefeller, Chairman, Board 

of Directors, National Fish and Wildlife Foundation, submitted by 
Mr. Trandahl follows:] 

Statement of Mark F. Rockefeller, Chairman, Board of Directors, 
National Fish and Wildlife Foundation 

Madame Chairwoman, Congressman Brown and Members of the Subcommittee ‘‘ 
Thank you for providing me the opportunity to appear today to discuss the cur-

rent trends in conservation and environmental work throughout the United States 
and what can be done at the federal level, in particular, to encourage the expansion 
of private funding. 

As we all know, these have been especially difficult and challenging times. While 
the last few years have provided a very positive trend related to increased environ-
mental awareness and giving—the entire landscape has changed in the last six 
months. Overall philanthropic giving has taken a sudden dip and environmental 
giving is expected to lose resources as funders begin to respond to more ‘‘human 
need’’ related programs (such as shelters, food banks, etc.). 

With the unanticipated and rapid decline in the economy and also major changes 
in the political climate, I believe the way to increase conservation funding from pri-
vate sources (corporate, individual, and foundations) is to: 

1. Provide clear prioritization of federal goals and objectives; and 
2. Create incentives to maintain and increase environmental giving by promoting 

the partnering of private and federal resources around common goals. 
First, I need to say that I believe strongly that there are many immediate and 

high-priority conservation needs. And, more importantly, I strongly believe there is 
significant financial giving capacity that can be harnessed from the corporate com-
munity and other philanthropic funders if the right actions are taken, even in this 
difficult economy. 

As this Subcommittee knows well, the Federal Government continues to be the 
largest funder of conservation work throughout the United States. Congress and the 
Federal Government oversee much of that funding directly and other funds are dis-
tributed to state fish and wildlife agencies through federal programs such as the 
Pittman-Robertson Act. 

The federal dollars are divided among several different agencies and cover hun-
dreds (if not thousands) of different priorities. This investment has significant public 
benefits and positive impacts—on land, in the sea, and in the air. As a conserva-
tionist and father, I strongly support these efforts. 

That said, federal agency expenditures on conservation are also so broad and di-
verse, it is incredibly difficult to comprehend exactly what the Federal Government’s 
overall goal is for such spending. What are the federal conservation priorities? 
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For example, many federal statutes require agencies to treat all issues equally 
rather than encouraging agencies and conservation partners to prioritize their ef-
forts around achieving measurable conservation outcomes. Moreover, across federal 
agencies—and even within individual agencies—there are differing conservation 
goals and objectives. For private funders, these competing priorities cause confusion 
and lead to inaction. 

State Wildlife Action Plans have helped to establish priorities at the state level; 
however, many of these plans are still quite broad and don’t adequately address con-
servation issues that cross state boundaries (e.g., conservation of habitat for migra-
tory species). 

Major private funders in conservation tend to be focused on many of the same 
funding priorities of the Federal Government. However, often the programs are not 
operated as a single effort. While funders in conservation tend to gravitate towards 
(not away from) the Federal Government (largely because of leveraging opportuni-
ties), it is my experience that the federal agencies are either not equipped, not inter-
ested, or otherwise constrained from working with private funders. Federal Govern-
ment lacks the necessary culture of ‘‘partnerships.’’ 

Why? 
Our experience is that private funders are generally seeking public partners to 

leverage their funds, ensure a strong scientific-basis for their investments, identify 
strategic priorities, and provide appropriate oversight to ensure a project achieves 
the anticipated results once funding has been initiated. 

The Federal Government is an attractive partner because it has financial re-
sources, but most importantly, it has the ability to provide planning, science, strat-
egy and certainty of completion. 

As Chairman of the National Fish and Wildlife Foundation (NFWF), I oversee an 
entity that was specifically created by Congress to promote and fund public-private 
partnerships. What started as a small experiment to leverage federal funding for 
conservation through public-private partnerships has grown into a highly successful, 
major catalyst for conservation action. Since our inception 25 years ago, NFWF has 
successfully leveraged nearly $500 million in federal funds into over $1.5 billion in 
on-the-ground and in-the-water conservation. 

A few recent successes exemplify how NFWF has been able to establish partner-
ships among corporations and federal agencies with great success. For example, 
NFWF and the National Oceanic and Atmospheric Administration (NOAA) recently 
established a partnership with Covanta Energy, a waste-to-energy company located 
in the U.S., and Schnitzer Steel, to pilot a program, Fishing for Energy, through 
which fishermen dispose of derelict gear, free of charge, that Covanta in turn burns 
to create energy. And the results have been extraordinary; in one year, the partner-
ship has collected and disposed of over 122 tons of derelict fishing gear from 10 gear 
collection ports in the Northeastern United States. Each ton of debris burned pro-
duces enough electricity to power one home for 25 days. That is enough recycled 
energy to run a U.S. home for eight years! 

In 2008, NFWF also announced a landmark partnership with ArcelorMittal—the 
world’s largest steel company—to address the ever increasing pressure on the fresh-
water ecosystems of the Great Lakes. The pooled resources of ArcelorMittal and sev-
eral federal agencies has facilitated unprecedented coordination of partners and re-
sources to support projects including habitat improvements for the endangered pip-
ing plover in Michigan, stream corridor restoration in Illinois, invasive species re-
moval in Wisconsin, and wetland restoration in New York. With the President’s FY 
2010 budget request including significant increases for Great Lakes restoration, the 
future for partnerships in the region is very bright. 

While we continue to experience a period of growth and success in bringing new 
funds to wildlife conservation, we still continue to fail to fully maximize the poten-
tial. Even NFWF (an organization uniquely positioned and experienced at working 
with agencies) finds it difficult to convince agencies to partner with us in order to 
leverage existing federal funds with private dollars. Too often, federal agencies opt 
instead to do their work alone and only with federal funds. 

I am not opposed to the Federal Government as the single funder of certain ef-
forts—but as an avid conservationist and businessman, I want to see all potential 
funds (both public and private) captured and put on the ground during this time 
of great environmental need. 

We believe there are several untapped opportunities to establish new partnerships 
that will expand the base of funding for conservation. Our own experience this past 
year working with USDA Natural Resources Conservation Service (NRCS) illus-
trates some of this potential. Through the Conservation Innovation Grants (CIG) 
program, NRCS awards approximately $20 million annually to support projects that 
advance innovative practices and technology to improve stewardship on working 
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farms and ranches. This program is highly attractive to private funders as it is 
geared to ensuring that America maximizes food production while enhancing envi-
ronmental protection goals such as minimizing soil and nutrient runoff, improving 
wildlife habitat, and reducing water and energy consumption. 

NFWF reached out to several corporations and private foundations who share an 
interest in these issues. Based on our initial inquiries, we were able to identify 6- 
10 private funders who were excited about the opportunity to work with NRCS and 
NFWF to leverage funds and expand the pool of financial resources to address the 
high demand for this program. 

We believe there are other existing federal programs that offer similar opportuni-
ties to generate partnerships with interested corporations and private foundations. 
It is critical for the federal government to take full advantage of these partnership 
opportunities if we want to achieve measurable progress in restoring healthy popu-
lations of fish and wildlife and their habitats. 

I was very pleased to see in recent days statements from Secretary Salazar re-
garding his efforts to define a set of conservation priorities under an initiative 
dubbed ‘‘America’s Treasures.’’ While this initiative has yet to take shape and defini-
tion, I am very hopeful about this opportunity. 

As you may be aware, NFWF is scheduled for reauthorization this coming year. 
I offer the opportunity to use our reauthorization as a mechanism for this Sub-
committee to consider changes that will facilitate the kind of effective public private 
partnerships we have described today. 

I believe efforts to clarify, inspire and focus potential private support will be very 
beneficial. 

I appreciate your allowing me this time before the Committee. I am available at 
the appropriate time to answer any questions you may have. 

Thank you again. 

Ms. BORDALLO. Thank you, Mr. Trandahl, for the valuable con-
tribution of the National Fish and Wildlife Foundation to conserva-
tion, and for all of the work to develop and implement innovative 
public-private partnerships. And your complete statement will be 
entered into the record. 

To the persons who are standing, you could be seated up here 
around the table, if you would like. 

VOICE. Right here? 
Ms. BORDALLO. Right here. Some day you may be able to sit up 

there. 
[Laughter.] 
Ms. BORDALLO. I now recognize Dr. Kareiva from the Nature 

Conservancy to testify for five minutes. 
Please proceed. 

STATEMENT OF PETER KAREIVA, Ph.D., 
CHIEF SCIENTIST, THE NATURE CONSERVANCY 

Mr. KAREIVA. Thank you, Madame Chairwoman, for this oppor-
tunity. 

The Nature Conservancy, as many of you may know, is the 
world’s largest conservation organization. And just one dimension 
of that is we own and manage over 1400 private nature sanc-
tuaries. That is a tremendous investment. 

And much of my job is geared toward providing scientific tools 
and decision support for how to protect that investment and other 
natural assets. 

And I just want to draw attention to a couple of examples of 
these decision-making tools and support. My written testimony 
goes into much greater detail. 

Let us start with the coastline. Seventy percent of the world’s 
population lives along the coast, and an equal percentage of the 
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world’s economic activity is in coastal areas or in delta areas. And 
these are areas that are at risk from rising sea level, more extreme 
storms, and are getting heavily battered. They are vulnerable. 
They also are sites of important habitats and nursing grounds for 
fisheries. 

So, the suite of tools that we develop for these marine coastlines 
are to identify what is vulnerable, identify what is valuable, and 
very clearly map some of the options and provide some guidance 
to the decisions that are before us. 

We have two examples of where we have played this out. One is 
in the Florida panhandle, where we map wildlife, we map offshore 
habitat that could reduce storm surge. We also actually map vul-
nerable human communities. And that helps us establish priorities 
for actions that would protect nature and people. 

And we don’t do any of this alone. A big partner in this is NOAA 
and universities. 

Another example is the Long Island Sound, where we detail some 
of the consequences of sea level rise, and look at different adapta-
tion strategies, different ways of responding to that threat, and 
make clear the choices before us. 

So, we don’t just do maps of shoreline. The second tool I want 
to turn your attention to is what is called the Natural Capital 
Project. And this is a partnership where we rely on cutting-edge 
science from Stanford University—and I like to think that we do 
the cutting-edge implementation of that science. And again, it is 
maps, and again, it is decision support; but it is maps not just of 
the shoreline, it is maps of land and water use and infrastructure 
and energy development. 

And what we do is we economically value ecosystem services. 
Things like climate regulation, carbon sequestration, clean water, 
timber, agriculture, recreation. We map the landscape, we map al-
ternative uses of the landscape, and translate it into cost-benefit 
analysis. And this has proven to be a very valuable tool to have 
when you see the consequences of the choices that are between us, 
and to deal with those trade-offs you mentioned in your opening re-
marks. 

We have applied it in several countries around the world, and 
are just beginning to apply these tools in the United States. 

And let me end by making one sort of general point about these 
tools. And this is more from my personal experience, working with 
these mapping techniques, and working in real places. 

In these times, with water creeping up, storms being more se-
vere, heat stress, and many of the other stresses we face, you 
know, it is hard not to feel enormous anxiety, I guess you would 
say. 

But we have options. When you look at these maps, what you see 
is we do have options. The landscape isn’t totally filled. There is 
more than one thing we could do. And it is my personal experience 
that often the best option is investing in natural ecosystems. It is 
the most cost-effective and durable option, in many cases. 

Not always. Not always, for sure. For sure, sometimes are engi-
neering solutions and alternative solutions. But using these map-
ping techniques, looking at what is valuable, what is vulnerable, 
and what our options are, I think we could have a very affective 
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investment strategy for our natural resources that benefit both the 
natural ecosystems and our economies, and people’s safety. 

Thank you. 
[The prepared statement of Mr. Kareiva follows:] 

Statement of Dr. Peter Kareiva, Chief Scientist, The Nature Conservancy 

I am Peter Kareiva, the Chief Scientist for The Nature Conservancy (TNC). Prior 
to taking a position at The Conservancy, I served as Director of Conservation Biol-
ogy Division at the Northwest Fisheries Science lab in Seattle, which is part of 
NOAA. Prior to working for NOAA, I was a Professor at University of Washington 
and had pursued a twenty year career of research in conservation, agriculture, and 
resource management. I have dedicated my scientific career to using rigorous but 
practical analysis and synthesis of environmental information in order to effectively 
manage and use our lands and waters. I am here today to talk about the informa-
tion needs for resource management in an uncertain world facing climate change 
and potential ecosystem degradation. I also want to describe some new decision-sup-
port tools and planning tools that have the potential to guide future human impacts 
in a way that provides a sustainable future for people and our natural assets. 

The Nature Conservancy’s on-the-ground conservation work is carried out in all 
50 states and in 32 foreign countries and is supported by approximately one million 
individual members. The Nature Conservancy has protected more than 117 million 
acres of land and 5,000 miles of river around the world. Our work also includes 
more than 100 marine conservation projects in 21 countries and in 22 U.S. states. 
The Conservancy owns and manages approximately 1,400 reserves throughout the 
United States—the largest private system of nature sanctuaries in the world. We 
use science to protect our investments, to manage our lands, and to make sure our 
natural assets will sustainably contribute to both biodiversity protection and to 
meeting human needs. To achieve our goals we routinely partner with government 
agencies, with other land trusts, with universities, and with private enterprise. As 
climate change has begun to show its impacts on lands and waters, and as the 
human footprint grows, we have found our responsibility increasingly challenging. 
It is my job as Chief Scientist to provide technical guidance and leadership so that 
the Conservancy is able to make smart decisions about marine, freshwater, and ter-
restrial conservation and management. There are two lessons we have learned as 
we seek to make sure that people and nature emerge as winners in the face of the 
many different and interacting threats to the environment. 

1. First, we need to invest in data collection, information systems and perform-
ance measures that allow us to engage in adaptive management, which is a 
fancy phrase that means ‘‘learn by doing in as efficient a way as possible’’. 
There is nothing more essential to institutional, national, and environmental 
survival than learning and improving. 

2. Second, we need to create and provide easy access to decision-support tools 
that can clarify for the public and decision makers the tradeoffs inherent in 
different options. Honest assessments of tradeoffs will promote informed deci-
sions that in some cases might mean sacrifices to certain stakeholders, but in 
other cases could actually be win-win’s for all involved. Particularly needed are 
tools that help people to see the economic value of natural assets so that people 
do not make foolhardy decisions that at first glance seem like a good invest-
ment, but upon rigorous analysis turn out to be bad ideas. 

I will focus in this testimony on concrete examples of tools and approaches that 
represent The Conservancy’s experience at synthesizing information for adaptive 
management and developing decision support tools. We initiated development of 
many of these approaches before the impact of climate change was evident, but now 
feel a sense of urgency to improve our approaches given the rapid change and the 
uncertainty that the world faces. 
Marine Regional Assessments 

Over the last 10 years, the Conservancy has worked with a wide range of stake-
holders and partners to complete marine regional assessments in nearly all U.S. 
waters and many waters internationally. Through these assessments, we have inte-
grated databases and developed maps of the distributions of marine ecosystems, 
habitats, species, and human uses for most of the United States. This information, 
when used as part of a stake-holder process, provides a foundation to identify pri-
ority areas for conservation, restoration, and management. Examples of how these 
integrated data sets have been used range from helping to identify marine protected 
areas and no-trawl areas in California to developing comprehensive fish and wildlife 
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management plans in Oregon and Florida to partnering with NOAA to assess pri-
ority sites for restoration throughout the country. We have also used regional plan-
ning information to provide guidance on energy siting decisions. We have shared 
these data and approaches through workshops, scientific publications, reports, and 
websites. Over the last several years, we have we have worked with partners to ex-
pand our conservation decision-support tools to directly address fishery, coastal haz-
ard, and energy objectives jointly with conservation objectives. Examples of these 
approaches and current products are available at www.marineebm.org. The key to 
these mapping tools is identifying a smart mix of fishing, resource extraction, and 
nature protection. 
Developing Multi-Objective Marine Management Approaches: Adapting to 

Protect Human and Natural Communities 
One cannot promote fisheries over all other alternatives, just as one cannot just 

promote only conservation. The world is not that simple. Instead resource managers 
must move from single objective plans and management (e.g., just conservation or 
just fish production) towards approaches that look at the trade-offs among multiple 
objectives and services. The aim is to identify solutions that minimize conflicts and 
maximize benefits among these multiple objectives and services. The Conservancy 
and partners have been developing approaches for combining fisheries, hazard miti-
gation, energy siting, and conservation objectives together into common frameworks. 

One of the areas where there are real opportunities for identifying win-win solu-
tions for human and natural communities is in building approaches that combine 
hazard mitigation and biodiversity conservation in coastal zones. The goal here is 
to restore coastal ecosystems to preserve infrastructure and protect human commu-
nities. Coastlines have always been dynamic, but are now more so than ever be-
cause of changing storm patterns and sea level rise, placing human and natural 
communities at greater risk. The costs of these hazards to human and natural com-
munities are increasing as coastal development continues and natural buffers, such 
as coastal wetlands and dunes, are lost. 

Despite a growing awareness of the reality of these hazards, communities and 
local decision makers still have little access to information on likely changes in 
storm and flooding risk or tools to visualize the potential impacts and identify alter-
native scenarios. As a consequence, communities are unable to integrate sea level 
rise and coastal hazard risk into decision-making regarding natural resource protec-
tion and land use management. This information is needed to protect human com-
munities from the dramatic changes that are underway. The Conservancy has con-
tributed to the development of two different examples of tools and approaches that 
can help address these services and objectives jointly in the Florida panhandle 
(www.marineebm.org/32.htm) and a more advanced and developing decision support 
tool for the southern shores of Long Island (http://www.coastalresilience.org). 

The salt marshes, sea-grass beds and oyster reefs of Florida’s Gulf Coast harbor 
manatees, sea turtles, piping plovers and many other threatened species, as well as 
serving as nurseries for economically important shrimp, crab and red snapper. 
These habitats also provide protection from storm surges that accompany hurri-
canes. Yet strategies to defend and restore coastal ecosystems—which could simulta-
neously assist people and expand habitats for threatened and economically valuable 
species—have largely been ignored in favor of engineering projects (diking, building 
levees, and hardening the coastline) that accelerate erosion and habitat loss. Work-
ing with scientists from the National Oceanic and Atmospheric Administration, TNC 
recently combined maps of critical habitats and threatened species in the Florida 
Panhandle with maps of anticipated storm surges and of human communities most 
physically and socio-economically vulnerable to storm damage. By overlaying these 
data sets, they were able to identify areas in which restoration should simulta-
neously protect the most vulnerable human populations as well as many of the 
area’s most important species. 

On the south shore of Long Island, we have developed an interactive web mapping 
tool to explore flooding scenarios from sea level rise and storm surge for the south 
shore of Long Island, New York. The aim of the project is to support evidence-based 
decision making to better understand the risks to human and natural communities 
from climate change and to inform management options. The website (http:// 
www.coastalresilience.org) presents IPCC climate scenarios for flooding from sea 
level rise and storms and identifies some of their ecological, social, and economic im-
pacts using models developed by NOAA and FEMA. We have incorporated manage-
ment options such as the creation of buffers into the map server and there will be 
a full policy options report (and web summary) from the Pace University Land Use 
Law Center forthcoming. This interactive web-tool includes a set of alternative fu-
ture scenarios that will help decision-makers keep the environment and public safe-

VerDate Nov 24 2008 16:13 Jul 08, 2009 Jkt 000000 PO 00000 Frm 00015 Fmt 6633 Sfmt 6621 L:\DOCS\47756.TXT Hresour1 PsN: KATHY



12 

ty in mind as sea levels rise and coastal hazards increase. A wide range of partners 
across academia, government, and non profits are directly included in this effort. 
The partners include TNC, NOAA, NASA-Goddard, Association of State Floodplain 
managers (running FEMA models), University of California Santa Barbara, and 
University of Southern Mississippi, among others. There is a compelling need to ex-
pand this approach to the entire U.S. coastline. This is crucial to environmental pro-
tection and environmental justice. 

Marine mapping and spatial planning: Key Points & Advice 
The Conservancy has worked on marine regional plans for more than 10 years 

and with partners—including NOAA, EPA, USFWS, and many state agencies (e.g., 
Washington State Department of Natural Resources, Oregon Department of Fish 
and Wildlife)—has completed more than 15 regional plans around the U.S. and 
internationally. You cannot manage marine habitats and ecosystems if you don’t 
know where they are and for most coastal ecosystems, decent maps of even habitat 
distribution do not exist. In New York, the maps that are currently used for state-
wide salt marsh management are from 1974. In the Gulf of Mexico, the distribution 
of oyster reefs was better document in the 1880s than it is today. The technology 
for mapping habitats nearshore is becoming quick and cheap and a concerted invest-
ment in this sort of mapping will have a high payoff. There is not a lot of sense 
in having comprehensive spatial management tools if the base of information does 
not exist. 

In addition to the need for multi-objective plans described earlier, a second key 
element for the future of marine spatial management is in interactive decision sup-
port. We at TNC think the future is not in the prioritization tools per se but in our 
ability to examine alternative management scenarios interactively with stake-
holders. The interactive decision support shown at www.marinemap and 
www.coastalresilience.org are two examples of useful approaches for the future. 
There is no one right answer to how to jointly manage the needs of natural and 
human communities. Interactive and scenario based tools allow stakeholders to ex-
amine alternatives and identify approaches. 

There is no common database(s) or clearinghouse for marine information to be 
used in decision making. There does not need to be just one common framework and 
database for marine information, but a common framework would serve us all well. 
For example, we support the efforts to develop a multipurpose marine cadastre. 
Methods and tools that help us manage freshwater systems for people and 

nature 
Human alterations to natural stream and river flow patterns take a serious toll 

on the plants, animals, and freshwater ecosystems that people depend on. Environ-
mental flows are the amount and timing of water flows required to maintain 
healthy freshwater ecosystems and their benefits to human communities. A well- 
managed water resource is appropriately allocated to people’s immediate needs and 
to environmental flows. Conservancy scientists have pioneered the field of environ-
mental flows and developed tools that help water managers understand how much 
water a river needs in each season as well as across years to support important eco-
logical functions and biodiversity. We have developed Indicators of Hydrologic Alter-
ation, a software program that provides useful information for those trying to under-
stand the hydrologic impacts of human activities or trying to develop environmental 
flow recommendations for water managers. We have also collaborated with the U.S. 
Army Corps on Engineers on a software program called the Regime Prescription 
Tool (HEC-RPT) to assist in the development of ecologically sustainable rec-
ommendations for dam operations. 

We are also developing specific tools that assess the effect of land use changes 
on freshwater ecosystems. In particular, Water for Tomorrow, a web-based tool 
being developed in partnership with IBM, will provide a modeling and visualization 
platform to allow users to assess the water and sediment yields of a landscape from 
current and projected scenarios of land cover. This project is set to conclude in April 
of 2010, resulting in a free-standing and broadly accessible product. 

From The Conservancy’s perspective, society is at a crossroads in water manage-
ment and freshwater conservation. If society chooses to continue as it has, the 
health of our freshwater ecosystems will continue to decline at an alarming rate. 
But we can choose a different path, one which addresses human and ecosystem 
needs for water, one in which critical water quantity patterns are protected along 
with water quality. Capitalizing upon this opportunity, The Conservancy is contrib-
uting to the development of two certification programs that will promote sustainable 
water use, dam planning and operations, and catalyze the engagement of corporate 
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leaders, water utilities and the hydropower industry. Please go to http:// 
allianceforwaterstewardship.org/ for more information about one of these efforts. 
Valuing Natural Capital in order to make smart decision about develop-

ment, infrastructure, and land or water use 
Long ago The Conservancy realized that the world is not divided into pro-environ-

ment and anti-environment. Rather, everyone seeks a better world and the trick is 
to have tools that help us see the consequences of our decisions with as complete 
a cost-benefit analysis as possible. As a partnership with Stanford University and 
World Wildlife Fund, we have developed spatially explicit mapping and valuation 
tools, called InVEST (see http://www.naturalcapitalproject.org/InVEST.html). The 
motivation for this approach is simple: relative to other forms of capital, assets em-
bodied in ecosystems are often poorly understood, scarcely monitored, and under-
going rapid degradation. Often the benefits that natural ecosystems deliver to hu-
mans are recognized only upon their loss. For example, Hurricane Katrina brought 
broader recognition of the importance of coastal ecosystems in dissipating the 
energy of large waves that occur during storms. Natural capital and the ‘‘ecosystem 
services’’ that flow from nature are typically undervalued—by governments, busi-
nesses, and the public—if indeed they are considered at all. 

Two fundamental changes need to occur to replicate, scale up, and sustain the pio-
neering efforts underway to give ecosystem services weight in decisions. First, the 
science of ‘‘ecosystem services’’ (the delivery of benefits from natural ecosystems to 
humans) needs to be advanced rapidly. In promising a return on investments in na-
ture, the scientific community needs to deliver knowledge and tools to quantify and 
forecast this return. Second, ecosystem services must be explicitly and systemati-
cally integrated into decision-making by individuals, corporations and governments. 
Without these advances, the value of nature will remain little more than an inter-
esting idea captured in small, scattered, and idiosyncratic efforts. 

The tool we have been developing (InVEST) is a suite of models that uses land 
use and land cover patterns to estimate levels and economic values of ecosystem 
services, biodiversity conservation, and market value of commodities provided by the 
landscape. Examples of the ecosystem services and commodity production that In-
VEST can model include water quality, water provision for irrigation and hydro-
power, storm peak mitigation, soil conservation, carbon sequestration, pollination, 
cultural and spiritual values, recreation and tourism, timber and non-timber forest 
products, agricultural products, and residential property value. InVEST can be run 
at different levels of complexity, making it sensitive to data availability and an un-
derstanding of system dynamics. Results can be reported in either biophysical or 
monetary terms, depending on the needs of decision-makers and availability of data. 
We have been applying InVEST in Hawaii, California, Washington State, China, 
and Colombia. This approach has already proven to be influential with decision- 
makers and has brought a common currency to bear on discussions among private 
enterprise, government, and environmental groups regarding development projects 
and land use. 
Synthesis and Presentation of Environmental and Resource Information 

When you work internationally as I do, you quickly realize we in the USA have 
the best data and best information on soils, topography, land cover, stream flows, 
climate data and so forth anywhere in the world. We could also have the best data 
on ecological processes and biodiversity with modest increases in investment. But 
we do not get the full benefit of our information advantage. Information on some-
thing as critical as climate change, past and future, is not readily accessible to deci-
sion makers or land and water-use planners. It is for this reason that TNC sci-
entists have begun to develop a tool called ‘‘Climatewizard’’ (see 
www.climatewiz.org) that allows one to pick any state in the USA or any country 
in the world and get records of past temperature and precipitation trends as well 
as future projections under different scenarios. 

There is so much environmental and ecological information out there, that deci-
sion-makers and the public get overwhelmed. For that matter, even scientific ex-
perts can be overwhelmed. There are two tiers of information and data synthesis 
needed. One tier concerns the simple tools The Conservancy has been using. Impor-
tantly, one must understand the limitations and biases of those tools. For that rea-
son serious scientific research aimed at modeling and synthesis across disparate 
datasets (such a population distribution, wealth, climate vulnerability, freshwater 
flows, and biodiversity) are essential. Much of The Conservancy’s success at devel-
oping practical tools is due to a ‘‘hidden’’ support base of analysis by researchers 
at universities, and especially the National Center for Ecological Analysis and Syn-
thesis (see http://www.nceas.ucsb.edu/). The nation desperately needs centers such 
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as NCEAS. NCEAS has supported resource management and conservation around 
the world through its synthesis of environmental data and development of prototype 
models that resource management institutions can then tailor to everyday practical 
decisions. 

We live in a time of rapid population growth, dramatic climate disruption, eco-
nomic stress, and critical resource decisions. In spite of these challenges we still 
have many options. In the United States we have vast areas of intact ecosystems 
and some of the world’s cleanest rivers. Energy development, coastal development, 
infrastructure development, agriculture and forestry can be done smartly in a way 
that gives us a sustainable future. But this will happen only with science-based de-
cision-support tools, easy access to wide-ranging datasets, institutions that support 
synthesis and analysis, and monitoring of the environment in critically vulnerable 
regions. By combining climate change models with models of ecosystem services and 
human vulnerability it is possible to pinpoint sentinel sites for the monitoring of our 
national well-being. While The Conservancy can help develop practical tools, we can-
not collect the early-warning data that the nation needs. We encourage the nation 
to invest in sentinel sites that track changes in our most vulnerable ecosystems. To 
do otherwise would be irresponsible. Moreover, as we develop the information sys-
tems and decision-support models, we can lead the world ‘‘other nations are hungry 
for the tools that we are developing. 

Access to data and easy-to use decision support tools are the keys to smart choices 
about our future. We know how to do this—we need only to invest in expanding 
these efforts. 

Ms. BORDALLO. Thank you very much, Dr. Kareiva. Your work in 
developing important applied tools is very encouraging. 

And our next witness that will speak to us is Mr. Thompson from 
Stanford University. Mr. Thompson, the floor is yours. Please 
begin. 

STATEMENT OF BARTON H. THOMPSON, JR., PERRY L. 
McCARTY DIRECTOR, WOODS INSTITUTE FOR THE ENVIRON-
MENT, STANFORD UNIVERSITY, AND ROBERT E. PARADISE 
PROFESSOR OF NATURAL RESOURCES LAW, STANFORD LAW 
SCHOOL 

Mr. THOMPSON. Madame Chair and Members of the Committee, 
thank you very much for the opportunity to testify here today. 

There are multiple challenges that are currently facing our ef-
forts for oceans and wildlife. Climate change, competition from a 
growing set of land uses, including alternative energy development, 
reduced funding levels; all of these will require a shift in the char-
acter of the agencies that are responsible for the management of 
our oceans and land, and the laws that are underpinning them. 

Today, separate agencies often manage separate sectors, some-
times with minimal coordination. In the oceans area, for example, 
one agency will manage the marine reserves, another agency will 
manage oil and gas development. We have something in the nature 
of 20 different agencies that are responsible for management in the 
Federal oceans, and additional ones on the state side. 

Today, most agencies focus on current needs and demands, and 
don’t necessarily have to plan ahead for future challenges. In ad-
ministering some laws, such as the Endangered Species Act, Fed-
eral agencies are inevitably crisis-driven. 

Today, conservation statutes generally do not admit trade-offs 
among species. 

Today, managerial actions are largely static. Today, management 
decisions tend to focus on relatively small, and sometimes isolated, 
areas, not on broad ecological regions. 
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Today, the funding that agencies have to undertake their respon-
sibilities is often inadequate. 

The nature of the new challenges that are facing conservation ef-
forts will require change. 

In the future, agencies with overlapping geographical jurisdic-
tions will need to coordinate, both to minimize conflicts between 
competing uses, and also to maximize protection. 

In the future, agencies will need to be more proactive in antici-
pating the impacts of climate change, and also competing uses. 

In the future, conservation agencies may need to engage in 
triage, and recognize that some species inevitably will disappear. 

In the future, planning will need to be more comprehensive, and 
in particular, focused on the creation of an integrated network of 
reserves. 

In the future, agencies will need to make greater use of adaptive 
management. And unfortunately, in the future, agencies will have 
to accomplish even more, with actually fewer resources. 

These changes may, in some cases, require modification of exist-
ing laws, or the adoption of new laws. 

In your letter of invitation to me, you asked for my views on the 
priorities for creating new legal frameworks. Thankfully, current 
laws provide significant discretion to existing agencies to accom-
plish many of the things that they need to do in the face of the 
challenges that you are examining. However, there are probably 
two priority areas that you may wish to review. 

The first is to see whether or not there is currently adequate au-
thorization for the creation of integrated networks of reserves on 
both land and water, that are climate-aware. 

The second area would be to examine current laws to see wheth-
er or not there exists an adequate system at the moment for coordi-
nating among the multiple Federal agencies with responsibilities 
over activities on Federal lands and oceans, and for proactive plan-
ning on how to utilize such lands. 

There is reason, I think, for optimism. You already have a siz-
able number of laws that provide a foundation for agencies to do 
again what they will need to do in the future to address climate 
change, a growing number of competing uses, and reduced funding. 
As you will hear from the other witnesses, there are emerging tools 
to manage these various challenges. 

With that, I will submit my written testimony, and look forward 
to your questions. 

Thank you very much. 
[The prepared statement of Mr. Thompson follows:] 

Statement of Barton H. Thompson, Jr., Perry L. McCarty Director, Woods 
Institute for the Environment, Robert E. Paradise Professor of Natural 
Resources Law, Stanford University 

Madam Chairwoman and Members of the Committee, thank you for inviting me 
to testify before you today on this important subject. My name is Barton Thompson. 
I am one of the two directors of Stanford University’s Woods Institute for the Envi-
ronment, which brings together over 300 faculty members at the university to help 
develop practical solutions to sustainability challenges. I am also a professor of law 
at Stanford University and have extensive experience with many of the laws under 
your jurisdiction. I serve on the board of several land trusts and foundations 
supporting land and marine conservation. I am testifying today in my individual 
capacity. 
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My testimony will focus on the institutional needs for protecting ocean and wild-
life resources in the face of climate change and other emerging challenges. In par-
ticular, what types of governmental institutions, programs, and processes will be 
needed for effective protection? 

The good news is that current Congressional legislation already provides many of 
the management tools and much of the authority and discretion that the govern-
ment will need to address climate change and other emerging challenges in the com-
ing decades. Many key federal agencies, moreover, have already begun to use their 
authority to develop programs and strategies for addressing the challenges. The 
United States Geological Survey, for example, has created the National Global 
Warming and Wildlife Science Center to project climate impacts, help federal agen-
cies develop effective adaptation strategies, and collaborate in developing new tools. 
The U.S. Fish & Wildlife Service has developed a draft Climate Change Strategic 
Plan for the 21st Century, in which it commits to developing a National Fish and 
Wildlife Adaptation Strategy. 

To provide effective protection, however, the federal government will need to (1) 
adopt new management approaches focused on creating effective networks of land 
and ocean reserves and on adapting over time to climate change; (2) collect, analyze, 
and use information regarding the state of, and trends in, land and marine species 
and ecosystems in the face of climate change; and (3) coordinate and collaborate 
more actively among themselves and with state managers, conservation organiza-
tions, private landowners, and other local stakeholders. Resource managers may 
also need to establish priorities in attempting to conserve species, recognizing that 
some species will be more difficult than others to protect in the future. These addi-
tional steps may require new authorizing and guiding legislation and almost cer-
tainly will require new resources. Given the increased conservation effort that is 
likely to be required in the future, all levels of government will want to look for 
new ways of reducing the cost of conservation efforts (e.g., by finding ways of con-
serving species on farms, ranches, and other ‘‘working landscapes’’ that also produce 
an economic profit) and identify new potential funding sources (e.g., by turning to 
those who benefit from the ecosystem services often provided by effective conserva-
tion). 
I. Emerging Challenges 

In prior sessions of Congress, the Subcommittee has already heard testimony on 
the emerging challenges to protection of fish and wildlife resources and ecological 
services. A quick overview of these challenges is important, however, because they 
form the basis for determining what institutional changes may be necessary. 

The potential pressures from climate change head the list of challenges. No mat-
ter what mitigation measures the United States chooses to adopt, the effects of 
greenhouse gases in the atmosphere have substantial lag time and are predicted to 
impact fish and wildlife for decades to come through changes in temperature, water 
availability, wildfires, sea level, ocean acidification, and pests. Scientists predict 
that, in North America, temperature rise will shift the range of many species north-
ward and to higher altitudes. A growing number of studies indicate that recent tem-
perature rises have already begun to affect the ranges and migration patterns of 
species in the United States and globally. Scientific studies also suggest that ocean 
fish populations will be affected both by continuing increases in water temperature 
and decreases in recovery periods as extreme events occur more frequently. 

One of the most troubling aspects of climate change for managers of fish and wild-
life is the high level of uncertainty involved. Uncertainty regarding the level of cli-
mate change that will occur is compounded by uncertainty regarding the impact of 
that change on ecosystems and the fish and wildlife that inhabit them. Many sci-
entists believe that the nation is facing a ‘‘no analog’’ future for fish and wildlife: 
current ecosystems will disassemble as species try to adjust to climate change, and 
then reform into new assemblies. 

Land and ocean ecosystems also face new competing interests. Important efforts 
at energy development, in particular, may create new pressures on fish and wildlife. 
Both the new administration and the 111th Congress have announced that alter-
native energy development will be a priority. Land managers will need to coordinate 
projects to develop solar, wind, geothermal, and other energy sources with poten-
tially conflicting conservation objectives. Ocean managers will need to coordinate 
protection of fish and ocean ecosystems with increased interest in liquefied natural 
gas facilities, renewable energy projects involving wave and tidal energy, and coast-
al aquaculture, as well as potentially with new oil and gas operations. 

Government agencies and private conservation organizations, moreover, will need 
to protect ocean and wildlife resources in the face of more limited resources. State 
managers are already facing reduced conservation budgets both because of reduced 
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tax revenues and a fall-off in new bond measures that have historically supported 
conservation efforts in many states. Private conservation organizations are affected 
not only by these same revenue declines, but also by a reduction in private dona-
tions. 
II. Ensuring that Institutions Are Up to the Challenges 

Existing laws and institutions designed to protect fish and wildlife will remain 
central to addressing the challenges outlined above. One of the most important steps 
in helping species adapt to climate change, for example, will be to reduce the other 
stresses that the species face—e.g., habitat loss and fragmentation, over-utilization, 
pollution, and invasive species. Reducing these other stresses can increase natural 
resistance and resilience to climate change. A limited number of studies also suggest 
that climate change can exacerbate other stresses. Changes in water flows, for ex-
ample, might worsen the impact of water pollution. To the degree that current pro-
grams to address non-climate stresses are successful, therefore, the affected species 
are more likely to survive climate change. And because many of these stresses are 
local and discrete, they will often be easier to address than climate change. 

In looking beyond current programs, however, eight considerations are important 
in designing new institutions, programs, and tools. It is important to emphasize 
that, because the need to adapt to climate change is a new challenge, there is little 
experience upon which to directly draw in divining best practices for ocean and wild-
life management. Scientific studies of how species respond to climate impacts and 
experience with similar challenges, however, can provide useful initial guidance. 
1. Proactively Incorporate Climate Considerations into Management Programs and 

Plans 
First, government conservation managers should use the best information avail-

able regarding the potential future impacts of climate change on ecosystems and 
species to proactively seek to protect those ecosystems and species. Many of the na-
tion’s current laws are focused on ‘‘crisis management,’’ protecting species that are 
already in trouble from immediate threats, rather than anticipating and avoiding 
future problems. Where management takes place in a crisis setting, management 
agencies generally have only limited options, and conflicts with various stakeholders 
are more likely. To the extent the government can identify at an early stage climate- 
vulnerable species, the habitat that they may need to survive, and steps that can 
reduce the impact of climate change on the species, the government is likely to be 
more effective in protecting the species and to avoid the need either to ultimately 
list the species under the Endangered Species Act (ESA) or engage in other forms 
of crisis management. 

Once a species is listed under the ESA, the Act appears to give the Fish & Wild-
life Service and the National Oceanic and Atmospheric Administration (NOAA) sig-
nificant authority to proactively address climate-related threats to the species. Sec-
tion 4(a)(ii), for example, appears to allow these agencies to designate as ‘‘critical 
habitat’’ areas that will be essential future habitat for the species in light of climate 
change, even though the areas are not currently occupied by the species. Under the 
recent decision in NRDC v. Kempthorne, 506 F.Supp.2d 322 (E.D.Cal. 2007), the 
agencies must also consider the effects of climate change in jeopardy consultations 
(at least where the effects are ‘‘reasonably certain to occur’’ and ‘‘reasonably ex-
pected’’ to jeopardize the relevant species). In evaluating the adequacy of habitat 
conservation plans (HCPs) under section 10, the agencies would appear to be au-
thorized to require that the HCPs address ‘‘reasonably foreseeable’’ risks from cli-
mate change. 

The regulatory provisions of the ESA, however, were not designed to address un-
certain future threats such as climate change and therefore are not sufficient to pro-
vide the type of proactive management that is likely to be needed. First, the ESA 
covers only species that are already endangered or threatened (i.e., are already at 
a crisis stage). Second, many provisions of the Act can be used only awkwardly, at 
best, to provide proactive management. Section 9, for example, applies only to land 
modifications that pose proximate and foreseeable harm to endangered species, 
making it very difficult to regulate land uses that pose threats to likely future habi-
tat or to important corridors. Finally, even where the ESA permits some degree of 
proactive management as described above, the level of uncertainty involved in pre-
dicting the future range and needs of listed species may frequently make it impos-
sible to meet the Act’s standards. 

Although federal laws would appear to provide the Fish & Wildlife Service and 
NOAA with the authority to proactively manage federal areas under their jurisdic-
tion for the risks of climate change, neither agency has historically engaged in such 
planning. The National Wildlife Refuge System, for example, lacks a system-level 
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proactive planning program for climate change. The management of federal marine 
reserves also does not currently incorporate projected impacts from climate change. 
Both agencies, however, have begun to consider how to incorporate climate change 
into their missions. 

The federal government might consider several proactive steps in addressing cli-
mate change. First, in establishing new land or ocean reserves, the government 
could consider what areas will be most important in light of likely climate impacts. 
New refuges might focus on what scientists often refer to as ‘‘refugia,’’ which are 
areas that will probably be less affected by climate change and therefore safe ha-
vens for climate-sensitive migrants or sources of ‘‘seeds’’ that can be transplanted 
elsewhere. For example, marine protected areas might focus on areas where 
upwelling reduces thermal stress. New refuges might also focus on establishing cur-
rent or future havens for species that are likely to be most vulnerable in other loca-
tions to climate change impacts. 

Second, governmental agencies could incorporate climate change projections into 
their management plans for existing reserves. As mentioned earlier, the Fish & 
Wildlife Service has already begun to examine this option. Finally, the national gov-
ernment could develop new incentive systems and other programs to encourage the 
conservation of private lands that are likely to be essential for the future survival 
of species in the face of climate change, either as refugia or as the destination of 
migrating species. 
2. Consider ‘‘Resilience,’’ ‘‘Replication,’’ and ‘‘Connectivity.’’ in the Creation and 

Management of Reserves 
A related goal in establishing new reserves or conservation programs, and in man-

aging existing ones, should be to maximize the probability that the reserves will 
protect species over the long run in the face of climate change. In discussing what 
types of reserve system are likely to do so, scientists often talk in terms of ‘‘resil-
ience,’’ ‘‘replication,’’ and ‘‘connectivity.’’ Resilience refers to the ability of an eco-
system or species to resist shocks or surprises and to revitalize or repair itself if 
damaged. Scientists believe that ecosystems with high biodiversity will more easily 
recover from climate impacts. As mentioned earlier, reserves that are not under 
other stresses are also likely to be more resilient to climate change. Replication em-
phasizes the importance of creating a reserve system that includes multiple exam-
ples of key species or ecosystem so that, if species die out in one area, the species 
might still survive in another and provide a long-term source for recolonization. Fi-
nally, ‘‘connectivity’’ emphasizes the importance of providing connections between 
reserves both so that species can move from one reserve to another in response to 
climate change and so that species that survive in one area can naturally recolonize 
another. 

A variety of governmental agencies and private conservation groups around the 
world are already utilizing these concepts to design reserve systems that are more 
likely to resist or recover from climate impacts. In the Florida Keys, for example, 
The Nature Conservancy (TNC) has created a Florida Reef Resilience Program to 
try to enhance the probability that coral reefs will survive climate change and other 
impacts. TNC is growing multiple coral genotypes at different locations along the 
reef and studying their survival. This in-place experiment will provide important 
knowledge about the genetic and geographic determinants of reef resilience and pro-
vide the basis for the selection, creation, and management of more resilient reserves 
in the face of climate change. The Australian government has adopted a Climate 
Change Action Plan for the Great Barrier Reef Marine Park that also focuses on 
protecting those areas with high resilience (as determined by such factors as water 
quality, coral cover, community composition, larval supply, recruitment success). In 
their work in the Australian Central Desert, TNC and the Australian Wildlife Con-
servancy are focused on creating connections between protected lands in order to 
maximize the probability of successful migration of species when necessary for 
survival. 

These experiences, along with scientific studies, suggest again a number of consid-
erations for improving the effectiveness of conservation laws and practice in the 
United States. First, focus on the creation of networks of effective protected areas, 
rather than on the creation of a portfolio of separate sites. The nation’s current sys-
tem of wildlife refuges, for example, largely consists of a number of separate sites 
that are often small, located in altered landscapes (and thus subject to significant 
external stresses), and incompletely representing imperiled species. The system 
would likely be more effective in the face of climate change if it consisted of a net-
work of interrelated, resilient reserves. To the degree possible, the network would 
replicate critical ecosystems and species and would be connected by corridors per-
mitting species to migrate northward or upward in response to climate change. 
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Where possible, the network would include reserves along climate gradients, in 
order to ensure effective migration in response to climate change. 

Creation of a network of marine protected areas would also be valuable in pro-
tecting the oceans against the impacts of climate change. In an ideal world, the net-
work would protect a full range of habitat and community types, and include areas 
of apparent resilience (e.g., reefs that still have high coral cover). The network 
would also ensure that the individual reserves were connected by taking into ac-
count currents, larval dispersal, and the movement of adults. Much like a diverse 
stock portfolio can reduce financial risk in normal economic conditions (albeit not 
today), such a network would also reduce risk to marine ecosystems and species 
from climate change. 

A number of governments have created or are developing effective systems of ma-
rine reserves. The Australian government has created a network of marine reserves 
as part of its Great Barrier Reef Marine Park. In the United States, California is 
currently developing a system of marine reserves in an even larger geographic 
areas, the state’s entire coastline, under its Marine Life Protection Act (MLPA). 

Current laws in the United States would appear to provide adequate authority for 
the creation of such reserves. In practice, however, absent legislative directive, most 
reserves have been established on an individual basis rather than as part of a more 
comprehensive and strategic network. California’s creation of a network of marine 
reserves has been advanced by (1) explicit legislation calling for the creation of such 
reserves (the MLPA), (2) the establishment of deadlines for the creation of such re-
serves, and (3) the creation of an institutional structure, including science advisory 
teams and regional stakeholder groups, to advice in the design and selection of the 
reserves. 

Second, to the extent possible, reserves should minimize stresses on protected 
species from outside activities. Where practical, wildlife reserves should be sur-
rounded by buffer zones that minimize stress from adjacent land uses. Wildlife ref-
uges should also have adequate water supplies. Many refuges today have only lim-
ited jurisdiction or authority over needed water. For this reason, the Fish & Wildlife 
Service’s draft strategic plan emphasizes the need to work with other governmental 
agencies and water users to ensure water resources of adequate quantity and qual-
ity. Marine reserves also can benefit from buffer areas. Australia’s Great Barrier 
Reef Marine Park provides for buffering, and a new proposal in California would 
‘‘zone’’ the coastal waters in part to ensure that uses adjacent to marine protected 
areas are compatible with the protection. 
3. Provide for Flexibility and Adaptation 

The uncertainty surrounding the impact of climate change on oceans and wildlife 
calls for flexibility and adaptive management in response to climate change over 
time. The Great Barrier Reef Marine Park is effective in part, for example, because 
the flexibility of its management plans have permitted adjustments in the face of 
new information. The marine park has established a variety of tools to which it can 
turn as soon as new information becomes available showing the need for the tools, 
ensuring that managers can respond rapidly and responsively to ongoing changes. 

Many of the existing conservation laws in the United States would seem to allow 
for, or in some cases explicitly call for, flexibility and adaptive management in the 
face of climate change. Section 7 of the ESA, for example, provides that agencies 
must reinitiate consultations if ‘‘new information reveals effects of the action that 
may affect listed species or critical habitat in a manner or to an extent nor pre-
viously considered.’’ The laws governing the National Wildlife Refuge System would 
appear to give the Fish and Wildlife Service substantial latitude to manage the sys-
tem adaptively. 

In practice, however, adaptive management is only infrequently utilized. In some 
situations, the law does not provide adequate flexibility. Some wildlife refuges estab-
lished by presidential proclamation, for example, have very specific purposes that 
limit flexibility. Section 7 of the ESA provides for reinitiations of consultation only 
where the affected federal agency has retained discretion over the covered action. 
In the case of private land trusts, federal tax laws require the creation of perpetual 
conservation easements that may be difficult to modify in response to climate 
change. In other cases, both the flexibility and authority needed to engage in adapt-
ive management might exist but there is no requirement that it be utilized. Even 
where section 7 of the ESA provides for the reinitiation of consultations in the face 
of relevant new information, for example, there is no affirmative obligation to seek 
out new information. 

A number of practical considerations often discourage the use of adaptive manage-
ment where it is not required. First, the flexibility of adaptive management can con-
flict with the degree of certainty that is often demanded both (1) by private land-
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owners and other commercial interests whose actions may be affected by manage-
ment changes, and (2) by conservationists seeking to ensure protection. As a result, 
property owners and other commercial stakeholders often oppose the use of adaptive 
management and have no incentive to provide new information that might lead to 
the adoption of new management measures. As illustrated by the recent decision in 
NRDC v. Kempthorne, courts may worry that adaptive management measures are 
too open ended and insufficiently certain to provide effective management. Efforts 
such as the Fish & Wildlife Service’s ‘‘no surprises’’ policy can reduce uncertainty 
for property owners but, in the view of some environmental organizations, only at 
the cost of threatening to undermine the agency’s use of its adaptive discretion. Sec-
ond, the legal focus on ‘‘final agency action’’ may also indirectly discourage agencies 
from engaging in adaptive management. NEPA, the Administrative Procedure Act, 
and specific conservation laws all emphasize finality, and the process required to de-
velop a final agency action may tend to lock such actions into place. 

Limited resources also restrict the use of adaptive management. Most conserva-
tion agencies have little funding and other resources available to engage in moni-
toring and the development of iterative actions. Management agencies also often 
lack the metrics needed to implement adaptive management. 

The effective use of adaptive management to address climate change may there-
fore require explicit Congressional directive and support. New incentive systems 
may also need to be created to reduce stakeholder opposition to climate change. 
Some studies, for example, have urged the creation of economic incentives to encour-
age permittees under section 10 of the ESA to provide information regarding species 
on their property that could call for adaptive measures. 
4. Develop & Use Adequate Information & Science 

In order to implement the above approaches, governmental agencies need signifi-
cant new science and information, including: 

• Models that can predict, at regional and local levels, the likely impacts of 
climate change on fish and wildlife. Such models are critical to proactive 
management, the creation of effective reserve networks, and identifying adapt-
ive measures. 

• Baseline data on current ranges and distributions of species. This data is again 
important in all of the approaches described above. 

• Monitoring of ecosystems and species over time. Important data can include 
ranges, distributions, abundance, changes in phenology, arrival and departure 
times of migrants, flowering dates for plants, and emergence dates for insects. 
Such monitoring data is critical to effective adaptive management and to deter-
mining what management approaches are likely to work in the future. Such 
data can also be used to help inform the public and relevant stakeholders about 
the impacts that climate change is having on oceans and wildlife. 

Governmental agencies and other conservation groups also can benefit from more 
robust and comprehensive exchanges of information regarding the effectiveness of 
various measures to address climate change. 

Significant work is still needed on all of these fronts. The National Research 
Council, for example, has concluded that climate change predictions are still rel-
atively poor at both the regional and local scales. Few conservation agencies have 
either substantial baseline data or monitoring programs. Studies of HCPs, for exam-
ple, have concluded that few HCPs have well-developed and statistically-valid moni-
toring programs. (Due to cost and for the reasons discussed in the last section, 
moreover, land owners oppose significant monitoring requirements.) Although the 
National Wildlife Refuge System Administration Act requires the Fish & Wildlife 
Service to monitor the status and trends of fish, wildlife, and plants in each refuge, 
the service’s budget has not kept up with the needed work. While a large percentage 
of refuges have presence information regarding relevant bird species, for example, 
many have no information regarding seasonal presence or abundance. 

Effective management in the face of climate change could therefore benefit from 
support for several new scientific efforts. First is the development of new models of 
regional and local impacts from climate change that could aid in the development 
of simulation maps and other tools for predicting ecological changes in response to 
climate change. Second is an inventory of the existing ranges and abundances of at- 
risk species in order to establish a baseline against which management actions can 
be planned and evaluated. Third are nationally coordinated monitoring systems that 
can be used by management agencies to gauge the success of management measures 
and decide on needed adaptive measures. The Fish & Wildlife Service in its draft 
strategic plan calls explicitly for a National Biological Inventory and Monitoring 
Partnership. The final effort is a national interagency climate-change information 
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network that can exchange information on successful and unsuccessful management 
efforts. 

Efforts to collect new information can build off of existing efforts, such as NOAA’s 
Coral Reef Ecosystem Integrated Observing System (CREIOS) and the USGS’s Na-
tional Phenology Network. In many cases, efforts to inventory and monitor species 
may be able to enlist community volunteers. A privately-supported example is the 
Reef Check program that uses community volunteers to collect coral reef monitoring 
data to supplement scientific and governmental data. 

5. Integrate Across Institutions & Geographic Areas 
Climate change and other emerging challenges to the effective management of 

oceans and wildlife are likely to require greater management integration across geo-
graphic areas and management institutions. As discussed earlier, addressing cli-
mate change may require large networks of protected areas, including corridors for 
moving between areas. Existing governmental reserves tend to be relatively small 
and, on land, embedded in a matrix of private land ownership. Such fragmentation 
restricts the ability of the government to address changing dynamics. Even if we 
started from scratch to create reserve networks, moreover, no single agency or pri-
vate conservation group would be likely by itself to be able to create an optimal net-
work. And today coordination among agencies may be more practical and efficient 
than significant expansion of individual reserve systems. Other groups also fre-
quently have control over potential external stresses. Water supplies for national 
wildlife refuges, for example, are often under the control of water agencies such as 
the Army Corps of Engineers or the Bureau of Reclamation, rather than the Fish 
& Wildlife Service. 

A number of groups, ranging from the Fish & Wildlife Service to the Western 
Governors’ Association, have therefore called for national and regional task forces 
or partnerships to help bring together national, state, and local agencies, as well as 
private conservation groups and landowners, to address climate change on a more 
comprehensive basis. Although agencies and other groups probably have the author-
ity to enter into such partnerships already, Congress might be able to help promote 
and speed the formation of such partnerships through explicit legislation and fund-
ing. Conservation partnerships could have multiple purposes, including coordinating 
conservation actions, building essential connectivity among reserves, reducing local 
stresses, and protecting needed water resources. Such partnerships can build on ex-
isting partnership or funding programs (such as the Partners for Fish and Wildlife 
Program or the State Wildlife Grants program), although Congress might wish to 
rationalize these programs into a more integrated system rather than simply build-
ing haphazardly on top of existing programs. 

Greater integration among agencies can also help in addressing the increasing 
conflicts between energy and conservation uses both on land and in the oceans. Dif-
ferent agencies have authority over various commercial uses of land and oceans and 
over conservation efforts. These differing agencies also tend to have conflicting mis-
sions, policies, and programs, and they are used to having sole responsibility over 
the activities under their jurisdiction. Effective coordination of activities is therefore 
often exceptionally difficult. 

A recent study of conflicts in the use of California’s territorial waters examined 
a variety of options for resolving such conflicts among state agencies and creating 
an effective system for managing competing ocean activities. (See Deborah A. Sivas 
& Margaret R. Caldwell, A New Vision for California Ocean Governance: Com-
prehensive Ecosystem-Based Marine Zoning, 27 Stan. Envtl. L.J. 209 (2008).) The 
least radical option was to legislatively create a common set of management prin-
ciples that all agencies would need to consider and follow in carrying out their man-
agement responsibilities. At the more radical end of the spectrum, the legislature 
could create a master management plan to be implemented by a single agency. In-
termediate options would allow existing agencies to maintain their current manage-
ment jurisdictions but subject them to varying levels of oversight and review by a 
‘‘master agency.’’ The study ultimately concluded that a balance was needed be-
tween protection of existing jurisdictions (given the significant expertise that exist-
ing agencies have developed over time) and the need for establishing a coordinated 
management regime among the agencies. 
6. Be Willing to Consider the Necessity of Triage 

Scientific discussions have begun to suggest that triage might be needed in pro-
tecting oceans and wildlife in an age of climate change. Some species may not be 
able to adjust to climate change. For example, species such as the Devil’s Hole 
pupfish, which lives in a single cave in Ash Meadows National Wildlife Refuge in 
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Nevada, may not be able to adjust to change. Climate change, moreover, may 
quickly overburden the abilities of conservation agencies to respond. 

Some governmental agencies have already begun to prioritize actions based on the 
chances of success. In a recent report, for example, the Tahoe National Forest stated 
that it has decided not to engage in some projects that might not succeed due to 
climate change—e.g., trying to restore salmon in rivers that are not likely to provide 
suitable future habitat. 

Most conservation laws, however, including the ESA, appear to demand action in 
the face of jeopardy and do not appear to allow for consideration of feasibility. Agen-
cies, moreover, have little experience with explicit tradeoffs. Congress, therefore, 
may need to provide guidance to federal agencies on how to deal with species that 
cannot be effectively protected or protected only with great difficulty in a time of 
limited resources. Should resources be spent, for example, under the ESA in devel-
oping recovery plans for non-recoverable species? One policy option for dealing with 
this issue would be to focus attention on ecosystem-based management rather than 
on single species and seek to support long-term species diversity. 
7. Seek Methods for Reducing Costs 

Given the sizable task of trying to protect oceans and wildlife in the face of cli-
mate change, governmental agencies at all level will need to find methods of reduc-
ing the costs of conservation measures. Land conservation managers, for example, 
might where possible consider the feasibility of carrying out management measures 
(such as the creation of corridors) on farms, ranches, and other working landscapes 
before seeking to establish non-use reserves. Allowing the use of land while pro-
moting conservation can reduce the costs of the conservation. Conservation agencies 
might similarly look to relatively liberal easements (with consequently lower price 
tags) where appropriate before considering fee acquisitions of property. In all of 
these cases, federal agencies would seem to have the general authority to consider 
lower cost options, although agency culture or specific Congressional mandates 
might present an obstacle. 
8. Look for New Funding Sources 

Finally, governmental agencies at all levels, as well as private conservation orga-
nizations, could obviously benefit from new funding sources. As earlier discussion 
suggests, conservation in the face of climate change is likely to be expensive. One 
potential source of funding could be ecosystem service markets in which the bene-
ficiaries of ecosystem services help pay for conservation measures that protect those 
services. Existing ecosystem service markets tend to be relatively small and local-
ized (with the exception of the emerging carbon sequestration market), and the de-
gree to which more significant markets will arise is questionable. 

Efforts to quantify and value ecosystem service markets, however, can be helpful 
here. The Natural Capital Project (a collaboration among Stanford, The Nature Con-
servancy, and WWF) is one of several groups developing tools that can help in this 
quantification and valuation. Congress can help facilitate such markets through pro-
visions such as section 2709 of the Food, Conservation, and Energy Act of 2008, 
which has led to the creation of the government-wide Conservation and Land Man-
agement Environmental Services Board. Even where markets for ecosystem services 
do not arise, the ability to quantify and value the services flowing from conservation 
may help local and state governments justify continued financial support of critical 
conservation measures.DISCLOSURE REQUIREMENT 

Ms. BORDALLO. Thank you very much, Mr. Thompson. And I now 
recognize Mr. Baughman to testify. 

STATEMENT OF JOHN BAUGHMAN, MEMBER, 
SPORTING CONSERVATION COUNCIL 

Mr. BAUGHMAN. Thank you, Madame Chairwoman, Mr. Has-
tings, Members of the Subcommittee, for this opportunity to testify 
today. 

I am John Baughman, a biologist by training, former Director of 
the Wyoming Game and Fish Department, former Executive Direc-
tor of the Association of Fish and Wildlife Agencies here in Wash-
ington. I am currently on the Sporting Conservation Council, which 
is a FACA committee that advises both the Secretaries of Interior 
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and Agriculture on sportsmen’s issues, including wildlife conserva-
tion. 

Over the past year I have been involved in three parallel, but 
independent, efforts to formulate recommendations on fish and 
wildlife conservation for the new Administration and Congress. 

The first is in my role with Sporting Conservation Council, where 
we developed a series of white papers on eight of the biggest con-
servation issues of our time. Those are contained in a report enti-
tled, ‘‘Strengthening America’s Hunting Heritage and Wildlife Con-
servation in the 21st Century.’’ 

The second effort worked with the American Wildlife Conserva-
tion Partners—that is a consortium of 42 conservation organiza-
tions—to revise their recommendations for the Obama Administra-
tion. They are in a report entitled, ‘‘Wildlife for the 21st Century, 
Volume Three.’’ 

And the third effort, the Association of Fish and Wildlife Agen-
cies also came up with recommendations for the new Administra-
tion and Congress. These represent the collective opinions of those 
agencies legally charged with the stewardship responsibility for the 
nation’s fish and wildlife resources. 

All of those are contained in reports that accompanied my writ-
ten testimony to the staff. 

While these efforts were independent, the recommendations were 
strikingly similar. And I have characterized the really big issues 
identified in all three. These are my characterizations. 

One is global climate change. Two is maintenance of fish and 
wildlife habitat. Three, invasive species and diseases. Four, the dis-
connect between Americans and nature. And the fifth, a lack of 
reasonable assured funding. 

Given the short time for oral testimony, I will highlight just a 
few of the challenges and opportunities. 

Global climate change, certainly other entities will work on the 
causes and solutions to global climate change. The challenges for 
fish and wildlife conservation will be maintenance of functional eco-
systems, lessening impacts of a warmer world on at-risk species, 
and developing and implementing wildlife and habitat monitoring 
systems that are sensitive enough to allow us to identify and react 
to emerging impacts. 

Challenges to maintenance of fish and wildlife habitats include, 
but certainly aren’t limited to, urban sprawl, increasing frequency 
of catastrophic fire, poorly managed land-use practices such as ag-
riculture and timbering, conversions from native habitat to agri-
culture, from agriculture to urban and suburban landscapes, im-
pacts of energy development. And all of these are exacerbated by, 
and in addition to, the impacts of global climate change and 
invasives. 

Invasive species and diseases. The most important challenge is 
to stop the spread of invasives. But even more challenging will be 
the methods to control, manage, and/or eradicate invasives once 
they are introduced. 

The disconnect between Americans and nature. We are raising a 
generation of Americans whose only link to nature comes from a 
TV screen or computer monitor. It is not surprising that childhood 
obesity is epidemic. Those who don’t comprehend and understand 
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the link between habitat and animals, man and nature, aren’t like-
ly to support the political and on-the-ground processes that ensure 
perpetuation of these resources. 

Lack of reasonable assured funding. The challenges are twofold: 
less money available, lots more to do. At the turn of the last cen-
tury, wildlife conservation was setting regulations for law enforce-
ment and stalking fish. And we had adequate resources from the 
revenues from hunters and anglers, and appropriations from Con-
gress for national programs. 

Now we have preserving biodiversity, recovering species at risk. 
We have conservation education. We have solving human-wildlife 
conflicts, controlling wildlife/human/livestock diseases, and so forth. 

Failure to act on any of these challenges will mean less wildlife, 
less and more fragmented habitat, more threatened and endan-
gered species, along with regulatory and cost burdens; an 
unhealthier country, and greater long-term costs. 

Our opportunities under global climate change, I would say com-
prehensive legislation that addresses emissions of greenhouse 
gases also generates revenues to drive the programs to identifying 
remedy impacts. 

Maintenance of fish and wildlife habitat, opportunity to work on 
the really big issues, through landscape scale initiatives, such as 
North American Water Fowl Management Plan, conservation fea-
tures of the Farm Bill, National Fish Habitat Action Plan, Healthy 
Lands Initiative. 

Invasive species, diseases, we need to secure comprehensive leg-
islation to address importation, possession, and management of 
invasives. Disconnect between Americans and nature, to support 
existing and create new programs and partnerships that encourage 
adults and children to participate in wildlife- and nature-based out-
door recreation. 

Lack of reasonable assured funding. We need to improve the sus-
tainability of traditional funding, while working with state, Fed-
eral, and private partners to develop new sources of funding. 

In conclusion, there are dozens of excellent recommendations in 
the three reports I mentioned. The new Administration and Con-
gress can make the needle move; that is, make measurable on-the- 
ground differences in conservation of fish and wildlife resources if 
we seize a few big opportunities under each of my categories. 

But we have to do things a little different than we did in the 
20th century. First, we need to address issues on a much larger 
landscape scale. Second, we need to work together better. Virtually 
all conservation needs to be delivered via partnerships. Third, we 
need to spend dollars more efficiently. Virtually all conservation 
dollars need to be leveraged. And fourth, when contributions from 
hunters, anglers, and Federal appropriations are no longer ade-
quate as a primary source for funding conservation of all species 
for all Americans in the 21st century, new streams of adequate as-
sured funding have to be developed. 

Thank you, Madame Chairwoman. 
[The prepared statement of Mr. Baughman follows:] 
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Statement of John Baughman, Member of the 
Sporting Conservation Council 

Thank you Madame Chairwoman. I am John Baughman, a member of the Sport-
ing Conservation Council (SCC), which is an officially sanctioned FACA committee 
that advises both the Secretaries of Interior and Agriculture on issues important to 
America’s sportsmen and women—including those issues related to conservation of 
our wildlife resources. I am a biologist by training and have spent over 30 years 
as a wildlife conservation professional including 6 years as Director of the Wyoming 
Game and Fish Department and 4 years as Executive Director of the Association 
of Fish and Wildlife Agencies (AFWA) which is an organization of the state and fed-
eral agencies charged with management of North America’s fish and wildlife re-
sources. At present I work for AFWA, from my home in Cody, Wyoming, as a liaison 
between state and federal agencies, industry, and non-profit organizations on energy 
development and wildlife conservation issues. 

Our topic today is especially timely given the new Congress, the change in admin-
istrations, and the mega-issues of world population growth, global climate change, 
invasive species and diseases, a faltering economy, changing demographics and so-
cial values, and a growing list of tasks and problems to be addressed with a shrink-
ing supply of money and personnel resources. 

Over the past year, I have had the opportunity to be involved to some degree in 
three efforts that have analyzed the wildlife conservation issues of our time and 
made recommendations for maintaining our fish and wildlife resources in the future. 
The first effort was the Sporting Conservation Council’s role in responding to Execu-
tive Order 13443, ‘‘Facilitation of Hunting Heritage and Wildlife Conservation.’’ In 
cooperation with the Council on Environmental Quality, the Department of Agri-
culture and Interior, the American Wildlife Conservation Partners, other conserva-
tion organizations, and state wildlife agencies; the SCC produced a series of white 
papers and recommendations on eight topics related to wildlife conservation and our 
nation’s hunting heritage. Those white papers are contained in a report entitled 
‘‘Strengthening America’s Hunting Heritage and Wildlife Conservation in the 21st 
Century: Challenges and Opportunities’’ which accompanies my written testimony. 

The second effort was working with the American Wildlife Conservation Partners 
(AWCP) to update their recommendations for the incoming administration. The 
AWCP is a consortium of 42 conservation organizations with a common goal to safe-
guard America’s wildlife resources and the interests of sportsmen and sportswomen. 
Beginning in 2000, and then preceding each presidential election thereafter, the 
AWCP has prepared a series of recommendations related to the most important 
issues facing wildlife conservation and America’s sporting traditions. The revised 
recommendations, ‘‘Wildlife for the 21st Century: III’’ which were presented to Presi-
dent Obama, also accompany this testimony. 

Finally, the AFWA also prepared a series of recommendations for the Obama ad-
ministration. These recommendations represent the collective opinion of those agen-
cies legally charged with the stewardship responsibilities for our nation’s fish and 
wildlife resources. Their recommendations accompany this testimony in a report en-
titled, ‘‘Furthering Conservation in the Public Trust: A National Fish & Wildlife 
Agenda.’’ 

The purpose of all three efforts—to define and analyze today’s fish and wildlife 
conservation issues and produce actionable recommendations to ensure the future 
health and sustainability of these resources—is squarely on target with the purpose 
of this hearing. For a more in-depth discussion of the subject we are addressing I 
highly recommend that members of the committee and their staffs peruse these doc-
uments. Even though these three efforts were independent, the similarities between 
their recommendations are striking. The reports identify literally scores of issues, 
challenges, and opportunities, but I would categorize the really big issues—common 
to all three—as follows: 

1. Global climate change. 
2. Maintenance of fish and wildlife habitat. 
3. Invasive species and diseases. 
4. Disconnect between Americans and nature. 
5. Lack of reasonable, assured funding. 

Challenges: 
Global Climate Change 

While others work on the causes of and solutions for global climate change, the 
biggest challenges in managing aquatic and terrestrial habitats and wildlife will be 
in conserving functional ecosystems, lessening impacts of a warmer world on at-risk 
species, and developing and implementing wildlife and habitat monitoring systems 
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with sufficient sensitivity to identify the emerging impacts of climate change so 
adaptive management strategies can be employed. Failure to meet these challenges 
will mean greater loss of habitat and wildlife populations, more species becoming 
jeopardized or even extinct, and far more resources spent on recovery of individual 
species than would have been needed to take early preventative actions. 
Maintenance of Fish and Wildlife Habitat 

Healthy, sustainable ecosystems and wildlife populations depend on a healthy, 
somewhat stable, and resilient habitat base. Major challenges to our ability to sus-
tain fish and wildlife habitat include, but certainly aren’t limited to, urban sprawl, 
increasing frequency of catastrophic wildfire, poorly managed agricultural practices, 
impacts from domestic energy development, conversion of native habitat to agri-
culture and conversion of agriculture to urban/suburban landscapes, and all of these 
are compounded by and in addition to changes in habitat due to climate changes 
and invasive species. Failure to react adequately to these challenges will result in 
habitat loss and fragmentation, and the net effect will be fewer animals and more 
species at-risk. 
Invasive Species and Diseases 

Invasive species and diseases cause challenges on a number of fronts such as 
maintaining wildlife habitat; protecting human, wildlife, and livestock health; safe-
guarding the economic viability of agricultural and timber operations, etc. Perhaps 
the biggest challenges for Congress, the Administration, and all of us will be first 
and foremost developing and implementing better systems to prevent the spread of 
invasive species and diseases, and secondly, though even more challenging, devel-
oping and implementing programs to manage, control, and eliminate invasive 
species and diseases once they are introduced. 
Disconnect Between Americans and Nature 

As American society becomes more urban and opportunities for fish and wildlife- 
related recreation diminish, our citizens become more and more disenfranchised 
from nature. People who don’t understand the uniqueness and success of the North 
American Model of Wildlife Conservation have little reason to actively support its 
continuance. Those who don’t comprehend the link between habitat and wildlife 
aren’t likely to participate in and support political and on-the-ground processes that 
ensure perpetuation of these resources. America is raising an entire generation 
whose only link to the out-of-doors is through a TV screen or computer monitor, and 
it is not surprising that child obesity is epidemic. The challenge is to increase our 
nation’s understanding and appreciation of nature and their participation in hunt-
ing, fishing, and other wildlife-related recreation. To maintain the public’s support 
and participation, there is also a challenge to ensure access to opportunities for 
quality recreational experiences. 
Lack of Reasonable, Assured Funding 

The North American Model of Wildlife Conservation was founded on a user-pays 
concept where the cost of fish and wildlife conservation was almost exclusively fund-
ed by hunters and anglers through their purchase of licenses, permits, and stamps 
and taxes on their equipment and supplies along with federal appropriations for na-
tional programs (e.g. wildlife refuges, interstate law enforcement, national fish 
hatchery system). This method of funding worked well for much of the 20th Century 
when wildlife conservation meant establishing regulations, law enforcement, and 
raising and stocking fish and wildlife to establish and supplement natural popu-
lations. The challenges now in providing adequate funding for fish and wildlife con-
servation are two-fold: 1) less money available, 2) lots more to do. Hunters and an-
glers who once provided most of the funding for all fish and wildlife conservation 
are declining as a percentage of the population nation-wide, and with the national 
economy and federal budget priorities, federal appropriations for fish and wildlife 
conservation have less flexibility and purchasing power than 30 years ago. Fish and 
wildlife conservation still includes establishing regulations, law enforcement, and 
stocking fish and wildlife, but it also includes major additional programs to manage 
and conserve all wildlife resources for all citizens (e.g. environmental protection, 
maintaining biodiversity, species at-risk recovery, conservation education, watchable 
wildlife programs, managing human/wildlife conflicts, wildlife/livestock/human dis-
ease control, etc.). 
Opportunities: 

As mentioned earlier in my testimony, there are literally scores of opportunities 
identified in the reports from the SCC, the AWCP, and the AFWA. I will highlight 
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of few of the most important opportunities, i.e. things that can actually make a sig-
nificant on-the-ground difference under each of my five major categories. 
Global Climate Change 

1. Enact comprehensive climate change legislation that regulates greenhouse gas 
emissions. 

2. Dedicate a portion of the revenue from carbon credits or other cap-and-trade 
protocols to state and federal programs that identify and remediate the impacts 
of global climate change. 

Maintenance of Fish and Wildlife Habitat 
1. Ensure continuance of meaningful conservation features in future Farm Bills. 
2. Support delivery of habitat conservation through landscape-level conservation 

initiatives based on strong federal, state, corporate, private partnerships and 
highly leveraged federal dollars (e.g. North American Waterfowl management 
Plan, National Fish Habitat Action Plan, Health Lands Initiative). 

3. Support tax credits and other incentives to encourage private landowners to 
voluntarily preserve habitat and incorporate conservation practices. 

4. Support legislative and administrative changes in federal energy development 
processes to better balance the needs of domestic energy development with con-
servation of fish and wildlife resources, and develop the appropriate capacity 
to run these processes with federal, state, and industry funding from rents, 
royalties, receipts, and income. 

5. Incorporate state and regional wildlife plans (e.g. State Wildlife Action Plans, 
Sage Grouse Conservation Strategy, Mule Deer Conservation Plan) into federal 
land use planning processes. 

6. Develop and implement landscape-level programs to treat at-risk forest, grass-
land, and wetland habitats. 

Invasive Species and Diseases 
• Secure comprehensive legislation to address importation, possession, and man-

agement of invasive species (including pathogens and regulation of ballast 
water). 

Disconnect Between Americans and Nature 
1. Support existing and create new programs to encourage children and adults to 

participate in fish, wildlife, and nature-based outdoor recreation. 
2. Develop federal training programs designed to give in-coming employees an un-

derstanding of wildlife conservation and the North American Model of Wildlife 
Conservation. 

3. Develop and support programs that enhance access to public and private lands 
for fish, wildlife, and nature-based recreation including incentive-based pro-
grams to encourage private landowners to voluntarily provide public access. 

4. Include natural resource agencies in any forthcoming ‘‘No Child Left Inside’’ 
legislation. 

5. Improve and revise the Wildlife Restoration Act of 1937 to create a Rec-
reational Boating and Fishing Foundation-like entity to promote hunting, 
shooting, and wildlife related outdoor recreation. 

Lack of Reasonable, Assured Funding 
1. Stabilize traditional funding (i.e. hunter and angler user fees and federal ap-

propriations). 
2. Encourage comprehensive evaluation of the Wildlife and Sport Fish Trust 

Funds by state, federal, industry, and sportsmen representatives with a goal 
to simplify and modernize the processes for collecting revenue and to sustain 
and expand funding over time. 

3. Create additional sources of funding for conservation of all species and their 
habitats (e.g. carbon credit revenue, OCS revenue, income from new energy de-
velopment). 

4. Provide incentives to encourage states and private entities to develop new 
sources of funding. 

Summary and Conclusions: 
Most of the big issues we face in managing our ocean and wildlife resources in 

this dynamic environment can be included under one or more of my five categories: 
Global Climate Change, Maintenance of Fish and Wildlife Habitat, Invasive Species 
and Diseases, the Disconnect between Americans and Nature, the Lack of Reason-
able and Assured Funding. If the new Congress and Administration dedicate them-
selves to seizing a few of the very top priority opportunities for each of these cat-

VerDate Nov 24 2008 16:13 Jul 08, 2009 Jkt 000000 PO 00000 Frm 00031 Fmt 6633 Sfmt 6621 L:\DOCS\47756.TXT Hresour1 PsN: KATHY



28 

egories we will have ‘‘moved the needle’’ in making a real difference in conservation 
of these resources. If we are going to continue to be successful we will have to do 
a few things differently from the way we operated over the past 100 years: 1) we 
have to address issues at a much larger landscape-level scale, 2) we (federal and 
state governments, industry, tribes, NGOs, private individuals) have to work to-
gether much better, everything should be done in partnership, 3) all conservation 
dollars need to be leveraged, and 4) contributions from hunters and anglers and fed-
eral appropriations are not adequate, and probably not appropriate, as the primary 
source to fund wildlife conservation in America for the 21st Century; new streams 
of adequate assured funding must be developed. Leadership from Congress and the 
new Administration will be essential. 

Ms. BORDALLO. Thank you very much, Mr. Baughman. And I 
want to commend all of our witnesses; they stayed within the time 
limit. Congratulations. 

Your entire written statement will be included in the record. 
I will now recognize the Members of the committee for any ques-

tions they may wish to ask the witnesses, alternating between the 
Majority and the Minority, and allowing five minutes for each 
Member. However, should the Members need more time, we will 
have a second round of questions. 

I will begin with myself. And I have just one question, three 
parts of it, to Mr. Trandahl. 

You have testified that Congress should provide clear priorities 
of Federal conservation goals and objectives in order to increase 
conservation funding from private sources. 

Now, how does NFWF establish its own conservation priorities? 
Mr. TRANDAHL. Great question. We have within our staff a sci-

entific group. And we have identified what we call keystone objec-
tives. In forming those keystone objectives, we are working along-
side with the Federal agencies, as well as the conservation commu-
nity, to identify through a scientific process where we believe we 
can move the needle on particular species or particular habitats, 
based upon the financial contributions we can invest into those 
areas. 

So, it is called the keystone process. And I can submit for the 
record a very detailed explanation of it. 

Ms. BORDALLO. Very good. I would like to have that entered into 
the record. 

Mr. TRANDAHL. OK. 
Ms. BORDALLO. And the second part of the question, how can the 

goal-setting process of NFWF and the Federal government be made 
mutually reinforcing? 

Mr. TRANDAHL. I believe it is a matter of really getting a spirit 
within the Federal agencies to really pursue partnerships through 
the Foundation, or with other partners, in order to bring together 
those private and public dollars. As well as everyone, science and 
wildlife plans and everything else. 

We are not short on planning, and we are not short on science. 
We are short on coordination, in my opinion. 

Ms. BORDALLO. And then the third question along the same lines. 
How would Federal priorities improve the availability of funding 
from private sources? 

Mr. TRANDAHL. What has happened is many private donors are 
very interested in partnering with the Federal government. I will 
use a real-life example here, just the last couple months. 
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We have been working with the Natural Resources Conservation 
Service, which is an agency of the USDA, on a program that is 
called Conservation Innovative Grants, which is a $20 million-a- 
year grant program. 

I have been trying for two years to get them to move it into the 
Foundation, so one, we could administer the grants much more effi-
ciently; but more importantly, we could then turn and try to lever-
age it up with the corporate community. 

And in just gauging corporate interest in leveraging against that 
$20 million, we have had seven different companies come forward 
and say yes, we would want to do that, if you are able to do it. 

Now, we are still pursuing, and hopefully we will be able to bring 
that into the agency. 

The thing to realize is the values within an agency aren’t nec-
essarily to partner. Partnerships cause complication and more 
work. And the idea of bringing in more money is not necessarily 
enough of an incentive for agencies to enter into it. 

Ms. BORDALLO. Thank you, thank you very much, Mr. Trandahl. 
I have another question, just one more, for Dr. Kareiva. And 

again, Dr. Kareiva, while the Nature Conservancy has developed 
some impressive tools for marine mapping and planning, your testi-
mony provided examples of data gaps that limit the ability of deci-
sion makers to use adaptive management strategies. 

Now, is this patchwork of data the critical limitation on adaptive 
management? In other words, why isn’t adaptive management used 
more often? 

Mr. KAREIVA. I will also speak for NOAA, where I worked for the 
fisheries and fisheries management, as well, where that was a 
struggle. 

Certainly there are data gaps. In the marine system, part of it 
is we don’t have good maps yet for the whole coastline for the habi-
tats and the resources. So, the data is a limitation. 

I would say the other two limitations are strong incentives to the 
agencies to engage in it. We talk about it a lot, but you really need 
sort of strong administrative incentives. Performance, have your 
performance based in your agency job onto the extent to which you 
do adapted management. 

And the third thing is that adaptive management is new, and 
you need some tools to help people. You need, some of the tools 
that we develop at the Nature Conservancy are meant to syn-
thesize that information, and present it in a way that doesn’t over-
whelm you with the complexity of the program. 

And if you have those tools, I think people will be much more 
amenable to doing it. If we make it easy for them. Incentivize and 
make it easy. 

Ms. BORDALLO. Another part of the question. Do tools and tech-
nology exist to effectively fill the critical data gaps? And can this 
be done in a cost-efficient manner? 

Mr. KAREIVA. Prototypes of all the tools and data do exist. With, 
I hesitate to give a timeframe, but in a relatively short timeframe, 
you know, two to five years, we could fill the data gaps and get the 
tools up to easy implementation. And really, on your desk, anybody 
could use them in a very cost-effective manner. 
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Most of the hard work has been done. Most of the early invest-
ment, and a lot of the hard work and research have been done. 

Ms. BORDALLO. Thank you very much, Doctor. And now I would 
like to invite the person standing in the back to please come and 
be seated around the lower table here. 

And now I would like to recognize the Ranking Member, Mr. 
Hastings, for any questions he may have. 

Mr. HASTINGS. Thank you very much, Madame Chairman. I just 
have a couple of questions here. 

Mr. Trandahl, you were—and it is good to see you. 
Mr. TRANDAHL. Good to see you. 
Mr. HASTINGS. You had mentioned the private and the public 

partnerships several times in your testimony, and in response to 
the Chairman’s, Chairwoman’s remarks. 

Give me your assessment of the President’s proposed budget that 
limits tax deductibility of those earning more than $250,000. 

Mr. TRANDAHL. Yes, I expect to be going over to the Ways and 
Means Committee at some point. 

Yes, as people are probably familiar, in the President’s sort of 
outline of a request, there is an idea of limiting individuals who 
earn more than $250,000 a year, limiting their tax deductibility to 
nonprofits. 

And I personally would have great hesitation and disappoint-
ment if that were adopted as a concept. And from the Foundation’s 
perspective, it would be disastrous. 

We rely on major gifts—obviously corporate as well as Federal 
dollars. And my average individual contribution is well in excess of 
$100,000 a year; it is not five dollars a year. 

And you know, we are working the very high end of the economy 
in order to generate tens of millions of dollars back into conserva-
tion, that is then, in turn, matched on the ground. 

So, it would have a very negative impact. And I have spent my 
entire weekend actually putting together all the empirical data to 
kind of show exactly what it would do for us, but as well for others. 

Mr. HASTINGS. I thank you for that. We are not the Ways and 
Means Committee, but I felt it was worth, worth at least asking. 

Mr. TRANDAHL. I appreciate it. And I should just mention, as 
well. This committee, last Congress, expanded our board from 25 
to 30, which I have to say had exactly the impact that we were 
hoping for with the committee, which would be a dramatic in-
crease, again, in the individual giving for the Foundation. Which 
it did. It has had more than a million-dollar impact. 

Mr. HASTINGS. Good, thank you. Mr. Thompson, I want to ask a 
very broad question, because this is a hearing on climate change, 
yet we haven’t talked about what climate change is, and how one 
looks ahead of it. 

My understanding is that most of the predictions are based on 
modeling data. And I want to put this—and I want you to respond 
to that—but I want to put it in real-world terms. Because I was 
here last Thursday, and I flew back to my home in Washington. 
And I listened to the weather report for this weekend. And they 
said it was going to cool down. 
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There was absolutely no prediction, when I left on Thursday, 
that you were going to have all of this snow here. And I come back, 
and I see that low records were set here during the week. 

So, my question to you is, based on the data long term, how can 
we have any confidence, when we can’t predict what, just this last 
week we didn’t predict how cold it was going to be this weekend? 

Mr. THOMPSON. So, Mr. Hastings, this is a very important ques-
tion. Because of the difficulties of predicting exactly what the im-
pacts of climate change will be on our oceans and wildlife in the 
future, our first priority should clearly be to protect the fish and 
wildlife today. 

But we also have to recognize that climate change may very well 
impact those fish and wildlife in the future. Scientists are already 
beginning to see what they believe is an impact on the fish and 
wildlife today. 

And so that would suggest two things. First of all, that we be as 
adaptive as possible, recognizing that we are not that good at the 
moment at predicting into the future—so that as we begin to see 
change, we can adjust to those changes. 

And then second of all, we do know the general nature of impacts 
in the future. We know, for example, that species are likely to 
move, that they are likely, in the United States, to move north to 
higher altitudes. And therefore, in thinking about the reserves that 
we are setting aside, and the coordination between Federal actions, 
state actions, and the actions of organizations like the Nature Con-
servancy, we need to be providing for that opportunity of move-
ment. 

Mr. HASTINGS. Madame Chairman, I see my time is about out. 
My question was more, how can we have confidence—because we 
are going to be potentially making huge decisions here that is going 
to cost individuals and taxpayers millions, if not billions, of dollars. 
And yet we are doing it, what appears to be on something that is 
not extremely solid data. 

Madame Chairman, I have other questions, and I will wait for 
the second round. And maybe, Mr. Thompson, I would ask you to 
rethink that. I understand the impact that probably everybody 
feels on climate change. After all, history, long before humans were 
here, climate change had an effect on the species in the world, so 
I think that is self-evident. 

The question is, how do we make these determinations based on 
good data. And I guess that is what the question is. But thank you 
very much. And thank you for your indulgence, Madame Chairman. 

Ms. BORDALLO. I thank the Ranking Member, Mr. Hastings from 
the State of Washington. 

I would like to just introduce a few new Members that have come 
in. We have Mr. Sablan from the Northern Marianas, and we have 
Mr. Pierluisi from Puerto Rico, and Mr. Wittman, State of Virginia. 

And now I would like to recognize the gentlewoman from 
California, Lois Capps. 

Ms. CAPPS. Thank you, Madame Chair. And may I say at the 
outset, congratulations on this hearing. The topics and the es-
teemed testifiers managing our oceans and wildlife resources, this 
is very valuable to have as we confront the 111th Congress and our 
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new Administration. And with the goal of establishing some prior-
ities. 

I would like to turn to Dr. Kareiva, if I could, please. And I com-
mend you, as an organization amongst many who have worked 
very closely to set aside millions of acres of land and water as habi-
tat for plants, birds, fish, other animals. 

You have been working in Morro Bay in my Congressional dis-
trict, dealing with marine protection. And by the way, you have 
also been working on that endangered group, the fishing commu-
nity, through sustainable fishing that you partnered with the Envi-
ronmental Defense, a very novel, and I think very worthwhile, ap-
proach, which actually touches on some of the things we are talk-
ing about here. 

I would like to ask if you could describe for us what a failure to 
act on climate change—a little different take on it from the pre-
vious question—what a failure to act or delay to action would mean 
for the ability of existing marine protected areas and wildlife pre-
serves, to protect wildlife and sensitive ecosystems. 

Mr. KAREIVA. First I would like to say—— 
Ms. CAPPS. And as you are thinking of your answer, let me, I can 

maybe focus it a little more specifically. 
How would climate change impact the national marine sanc-

tuaries, for example? I have two sanctuaries in my district, the 
Channel Islands and Monterey Bay, the tip of Monterey Bay Sanc-
tuary. 

As you know, national marine sanctuaries are set up to be some 
of the best examples of ecosystem-based management. They will be 
affected by climate change. Maybe that is a good way to approach 
this question. 

Mr. KAREIVA. So, first I want to correct sort of a misimpression. 
We actually have very good data and science about climate change. 

We don’t about weather. There is a distinction between weather 
and climate change. Weather is what happened, you know, here in 
D.C. the last couple days. Climate change is long-term trends and 
expectations. 

So, in any given year, any given day, any given week, you might 
be surprised. But it is the long-term averages we are doing on cli-
mate change. 

Ms. CAPPS. Yes. 
Mr. KAREIVA. So, turning to the marine protected areas, and just 

the marine resources in general, it is quickly becoming evident that 
our marine systems are some of our most vulnerable. And they are 
vulnerable for a number of reasons. 

They are vulnerable in coral reefs because rising sea surface tem-
peratures stresses and kills the coral. They are vulnerable because 
they change currents and up-welling patterns; and thus, they 
change the fisheries that we harvest. And they are vulnerable be-
cause some species shift their, their distributions. And in fact, it 
has been noticed along the California coast that species will shift 
their distributions. 

As a result of that, if we have a marine protected area set up 
in one place for a suite of species we are trying to manage, and as 
a result of climate change the physical conditions are altered, that 
place will no longer provide the protection for those species. 
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So, it is going to be a challenge to management in that we won’t 
just be able to rely on fixed marine protected areas. We are going 
to need much more sophisticated management, like zoning and 
some of the innovative techniques we have. 

But we already have good data showing shifts in distributions, 
showing stresses in offshore habitats, that are tightly linked to cli-
mate change in the last 30 years. 

And there will be surprises, for sure. And we will be surprised. 
But I think we know generally, strategically how to approach the 
problem. 

Ms. CAPPS. Thank you. Another justification for having these 
areas, because of the data that you are able to collect in an inten-
sive way. 

Mr. KAREIVA. That is right, we do monitor those places. 
Ms. CAPPS. I want to talk about sanctuaries. I happen to—this 

is a little self-serving question for me. I am Co-Chair of our newly 
formed caucus on National Marine Sanctuaries. The other Co-Chair 
is Ileana Ros-Lehtinen. I represent a specific district, she rep-
resents a district in Florida. 

The sanctuaries are applying the principles of ecosystem-based 
management, I understand, to manage their diverse set of natural 
resources and ecosystem services. Maybe you would talk about this 
a little bit, as a follow-up to the previous question. 

And more specifically, how are sanctuaries using ecosystem- 
based management to meet the growing threat of climate change? 
And what they do then is important for its own sake, but clearly 
because of their status; but also as an example and a model for 
other areas. 

Mr. KAREIVA. So, ecosystem-based management is jargon for, I 
guess you would say trying to achieve many purposes with one 
sanctuary. And balancing those purposes using the best science. 
And in doing that in a very transparent way, so it is also clear to 
the stakeholders that are involved. 

So, early on in the history of marine protected areas, it might 
have been thought they were just for biodiversity, or just for one 
species. No longer is that the case. You look at the entire eco-
system, and the many services they provide. 

So, shoreline ecosystems, as an example, they provide fisheries 
for commercial fisheries; they provide sport fishing; they provide 
recreation. They can provide habitats that reduce storm surge, and 
protect human communities. 

See, we would look at all those natural assets, and you would 
look at the economics in the stakeholder zone. That is what eco-
system-based management is, looking at the many different inter-
ests in the sanctuaries. 

The other thing, for the Federal ones that have been set up, that 
is especially valuable, is they are well-monitored. We have invested 
money into collecting information. And I think of them as probably 
our best sentinels for climate change. 

We have too few places in the world where we are collecting com-
prehensive information, and we will be able to see, before it is too 
late, what is going on. So, they also serve that purpose, although 
maybe that isn’t what they were originally set up for. 
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Ms. CAPPS. Thank you very much. I have used my time. But Ma-
dame Chair, that, of course, prompts with me a follow-up, an addi-
tional question, what kind of resources. Do we have enough re-
sources, if this is indeed that critical, for advice to the new Admin-
istration and to our 111th Congress? Do we need additional re-
sources for the kind of information that you are going to be able 
to supply? 

But I will yield back. Thank you. 
Ms. BORDALLO. We will have a second round. I thank the 

gentlelady from California. 
I recognize the gentleman from Virginia, Mr. Wittman. 
Mr. WITTMAN. Thank you, Madame Chairwoman. I would like to 

begin by yielding to the Ranking Member, Mr. Hastings. 
Mr. HASTINGS. Thank you, Mr. Wittman. 
Mr. Baughman, I want to ask you a question real briefly. In your 

oral testimony you talked about regulating greenhouse emissions. 
Could you elaborate on what your recommendations would be on 
that? 

Mr. BAUGHMAN. Well, I think if you look at my testimony, part 
of it is that there are other people working on the emissions of 
greenhouse gases, other than the wildlife conservation community. 
I think our bigger task is reacting to those impacts on the commu-
nities, and maintaining those functional ecosystems. 

I am not an expert on it, but certainly some of these carbon-trad-
ing protocols, carbon credits, I think those are the most—I think 
there is promise in some of those protocols. There is always the 
devil in the details, things that have to be worked out. 

You mentioned the tremendous costs of some of those. We need 
to look at the tremendous benefits of some of those protocols, too. 
There is always someone paying things, receiving money. There is 
a money end of it, but there is also the behaviors-and-outcomes end 
of that equation, too. And we need to look at the whole picture, to 
where whatever protocols are adopted, those things balance. And 
the net is a positive effect for the country. 

Mr. HASTINGS. Thank you very much. I yield back to my friend. 
Mr. WITTMAN. Thank you. Mr. Baughman, you have had over 30 

years of experience in the area of wildlife conservation. Can you 
tell us what you believe the overall impact of climate change is 
having on our wildlife? 

Mr. BAUGHMAN. Well, I am most directly, of course, familiar with 
the West, the Rocky Mountain West. And certainly the last 15 
years has been warmer and drier than any situation we have wit-
nessed. And in fact, I think the records document, it just has been 
warmer and drier than any period in the last 500 years. 

And we have seen species decrease in abundance. We have seen 
entire habitats devastated, trying to manage through drought for 
15 years. Our systems of timbering, our systems of public land, 
they just break down. They were never, they were never meant to 
operate that way, and we have not adopted behaviorally or eco-
nomically to some of those systems. And some of the net results the 
whole country is looking at are species like sage grouse becoming 
listed as threatened and endangered, and the impacts that would 
have. I think the Northern Spotted Owl would pale in comparison. 
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Our mule deer are in jeopardy. All of these high grassland step 
species are at risk. 

But in the whole country, there are just species and, and habi-
tats that evolved in much wetter, cooler times. And things are mov-
ing, things are changing, like some of the other speakers talked 
about. Things are disappearing. 

Mr. HASTINGS. Now, you spoke earlier about making sure we get 
our children out from behind televisions and computer screens, and 
I couldn’t agree with you more. I think it is high time that our 
youth be as acquainted as they can with our outdoor environment. 

I wanted to sort of pick your brain about, how do you think we 
can best achieve that? I think there has to be an understanding 
from top to bottom about, obviously about the issue of climate 
change; but also how that affects our natural environments. And 
we have to have, I think, people plugged in from top to bottom, as 
far as the spectrum of age. 

So, if you could give us your thoughts about how we can make 
sure we can fully engage folks, and that includes our youth. 

Mr. BAUGHMAN. Well, certainly there are some really good pro-
grams out there. And there are some really good programs emerg-
ing. 

Congress, the Administration doesn’t have to do everything, but 
it would be nice for them to be partners in these efforts. And I 
think the most important needs, and probably the biggest suc-
cesses, we have is one, developing some national conservation envi-
ronmental education standards, that there are some concepts and 
principles that every child, every citizen of America understands. 
We don’t have that. 

And the second is concentrating on opportunities as this country 
becomes more urban, and we get more kids with that computer 
monitor and TV screen. And access becomes tougher, not only the 
legal access to public and private lands, but just the difficulties of 
getting out of the beltway to find a place to recreate. 

We have to focus on, again through partnerships, on developing 
those opportunities that people know about, and they are easy to 
take advantage of. 

Mr. HASTINGS. Thank you, Madame Chairman. 
Ms. BORDALLO. Thank you, gentleman. I would now like to recog-

nize the gentlewoman from the Virgin Islands, Mrs. Christensen. 
Mrs. CHRISTENSEN. Thank you, Madame Chair. And thank you 

for holding this hearing, and thank you to our witnesses today. 
I would like to begin by welcoming our former Clerk of the 

House, Jeff Trandahl, who is now representing, is now the Execu-
tive Director of the National Wildlife Foundation. 

Before I ask a question, and I will ask this inside of a question, 
I have a concurrent resolution, too. I don’t know if you are familiar 
with it. I know we are talking today about specific legislative 
changes and administrative changes that are needed. But this 
would express a sense of Congress that the Fish and Wildlife Serv-
ice in particular should incorporate consideration of global warming 
and sea level rise into comprehensive conservation plans for coastal 
national wildlife refuges, and for other purposes. 

And Madame Chair, we are working with your staff to move this 
through the committee. But is that something that the panelists 
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would support? At least as a beginning step, getting the Congress 
to recognize—and we could expand it to include, you know, all 
planning, if you so recommend. 

Mr. Trandahl, you focus a lot on the need for clear and syn-
chronized goals, one reason being that it is a barrier to you felt the 
kind of public-private partnerships you are charged to create. And 
Mr. Thompson, I think you also referenced the same concern. 

I can understand, within agencies, the need for consistent and 
clear goals. But across different agencies with somewhat different 
missions and different oversight, I am not sure if that can be done 
successfully. 

Are there some key overarching areas that you would want to 
suggest, that the Park Service, BLM, Fish and Wildlife could have 
clearer goals that are synchronized with each other? 

Mr. TRANDAHL. OK. First, Donna, it is always great seeing you. 
I prefer to see you in the Virgin Islands, though. 

[Laughter.] 
Mr. TRANDAHL. First, I want to start and say I do think that the 

need of coordination among the agencies is incredibly important. 
And it is going to take leadership from one agency in particular, 
which I think the Department of the Interior is the agency that 
should lead it. 

The good news, to me, and the optimism is, Secretary Salazar 
spent a lot of time, the last couple weeks in particular, talking 
about his America’s Treasures concept. Of which he is talking 
about exactly the same thing: creating a priority list of habitats, 
ecosystems, actions that are potentially, should become Federal pri-
orities, and agencies should look at those priorities to try to do a 
better job in working with one another. 

An example I would give just right off the top is invasive species. 
A lot of money is spent at USDA, a lot of money is spent at the 
Department of the Interior to deal with invasive species. But I 
have yet to see the Department of Transportation do anything. 

Yet how do they get there? Well, they normally arrive through 
a transportation system: a highway, a plane, a boat. And if we 
were able to coordinate better, and get the agency sort of at the 
front end of the problem involved, I think we would find ourselves 
in a much more successful position down the road. And hopefully 
save money, instead of just trying to manage through a problem. 

Mrs. CHRISTENSEN. And I was thinking just under Interior. I 
wasn’t even thinking about the departments outside. 

Mr. TRANDAHL. OK. 
Mrs. CHRISTENSEN. But we are actually employing the same, try-

ing to get the same kind of coordination on healthcare issues. 
Mr. TRANDAHL. Right, right. 
Mrs. CHRISTENSEN. Because there are many ways that other 

agencies, other than the HHS, can collaborate and coordinate, and 
within the department also, to address those issues. 

Dr. Kareiva, as you know, the Nature Conservancy has been 
doing a lot of work in the Virgin Islands. I wanted to talk a little 
bit about the multi-objective marine management approaches that 
you talked about. 

Your remarks referenced the utility of such techniques in places 
such as Long Island and Florida. But what about in a smaller com-
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munity like ours, or Culebra, which my colleague, Mr. Pierluisi, 
represents, and where I understand you may be partnering with an 
organization shortly, where single objective approaches such as 
coral farming or small-scale community conservation projects have 
been quite successful. Are these approaches transferrable to small-
er communities like ours, and can they support what are some-
times unique and often cultural concerns? 

Mr. KAREIVA. For sure they can. To be honest, probably—— 
[Electronic interference.] 
Mr. KAREIVA.—there is support then for doing the research and 

development. 
But as we get better at the tools, of course, what they really are 

about is balancing competing needs, and making clear the tradeoffs 
and the consequences of decisions. 

So, instead of making a decision yes/no, the decision is, what is 
your full suite of options to meet everybody’s needs. And those 
needs for sure include cultural values, impact on family structure. 
In some of the Pacific Islands we worked on, paying attention to 
role of women in the community, impact on family structure, and 
household surveys. What are the consequences for household satis-
faction. 

And I think you will see these tools in a second generation being 
widely used across scales, not just for Long Island, and not just for 
Florida. I think it is a general, it is common sense. It is really a 
common-sense vision, supported by science and transparent presen-
tation of information. 

Mrs. CHRISTENSEN. I think my time is up. Thank you for your 
responses. Thank you, Madame Chair. 

Ms. BORDALLO. I thank the gentlelady from Virgin Islands. Now 
I would like to recognize the Ranking Member, Mr. Wittman from 
Virginia. 

Mr. WITTMAN. Thank you, Madame Chairwoman. I would like to 
go back to Mr. Baughman again, and talk a little bit about the 
President’s budget submission. As you know, he has set aside some 
dollars for wildlife adaptation. And of that, it designates 31 percent 
of those dollars will go to the states. 

In considering that states have primacy over wildlife resources in 
their state, would it be more judicious if the split were 50/50, rath-
er than 31 percent going to the states, as far as utility in getting 
dollars down to make meaningful impacts on wildlife adaptation? 

Mr. BAUGHMAN. Yes. 
[Laughter.] 
Mr. BAUGHMAN. You know, I am really not familiar with that, so 

I wouldn’t be, I would be out of my league to comment right now 
without doing a little homework on that. 

But in general, the conservation programs are developed and run 
more efficiently. And like most forms of government, the more local 
we get in the delivery. And so I would certainly favor that. 

But there are certainly roles for the Federal dollars, private dol-
lars, state dollars. And there are programs where all those entities 
kind of take a lead, and do it very well. And we just need to seg-
regate and figure out who is best at doing what. 

But on all programs, as long as we are working together, maybe 
the end outcome isn’t going to be that different where it goes. 
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Mr. WITTMAN. Any other panel members have a comment on how 
funding should take place under wildlife adaptation? 

[No response.] 
Mr. WITTMAN. Thank you, Madame Chairwoman. 
Ms. BORDALLO. I thank the gentleman for his questions. 
I have a couple of questions before we go into any further ques-

tions from the Members. 
For Mr. Thompson, this has to do with climate change and 

adaptive management. How will incorporating climate change pro-
jections into programs and plans enhance our ability to manage 
ocean and wildlife resources? 

Mr. THOMPSON. So, Madame Chair, I think there are two impor-
tant issues here. 

The first one is the importance of immigrating what we already 
know about the likely impacts of climate change into the current 
management plans. That would suggest that we need, for example, 
a network of reserves, on both the marine side and the land side, 
that permit species to adjust over time. 

As Dr. Kareiva mentioned earlier, given the likely impact of cli-
mate change, fixed reserves that are relatively isolated will not be 
as effective as they were in the past. So, we need a broader net-
work of reserves. 

In California, for example, under the Marine Life Protection Act, 
we are currently setting up reserves along the entire California 
coast which are immigrated, and are likely to be far more effective 
in addressing climate change. 

The second aspect, though, is in addition to taking climate 
change into account in our current plans, we also have to always 
be ready in the future to adjust our management efforts to take 
into account the new information and the surprises that will come 
along. 

Ms. BORDALLO. Mr. Thompson, a second part of the question. 
What lessons can be learned and applied at a Federal level from 
California’s Marine Life Protection Act? 

Mr. THOMPSON. So, there are several lessons that I think can be 
learned from the Marine Life Protection Act. 

The first one is the importance of having a very explicit directive 
to establish a set of marine reserves. The second is to establish a 
process for setting up those marine reserves which are effective. 

When California first started implementing its Marine Life Pro-
tection Act, for example, the agencies did not fully consult with the 
stakeholders; and as a result, it wasn’t that effective of a process. 

Today we have a process where, first of all, the state is going re-
gion by region, and looking to see what the set of marine reserves 
should look like in each of those areas. And it has set up a very 
clear process that involves a scientific advisory committee and a 
stakeholders group and a blue ribbon task force. So then, each of 
those regions help to shape what those reserves are going to look 
like. 

And then finally, there are a clear set of deadlines by which ac-
tion is actually supposed to be taken. 

Ms. BORDALLO. Very good. I also have, for Mr. Baughman, you 
recommend that the Congress take action to screen and prevent 
the introduction of invasive species. 
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Now, does the Sporting Conservation Council support my legisla-
tion, H.R. 669, which would address that particular gap? 

Mr. BAUGHMAN. I have not read the legislation, and I know that 
counsel has not done a thorough analysis of it. But certainly the 
concepts we would support. 

And as you know, perhaps better than I do, that is a tough, 
tough challenge to, first, control the spread of those invasives 
around this planet; and then even tougher, to try to control things 
once we have them. It is just an overwhelming, overwhelming task 
with challenges that are just mind-boggling. How to address some 
of these things once they are introduced. 

But yes. Again, the devil is also in the detail. I think there is still 
some work, as there always is in Congress, to be done before a fine 
piece of legislation goes out the door. 

Ms. BORDALLO. Well, I suggest you read the bill, and give us 
your comments. 

Mr. THOMPSON. So noted. 
Ms. BORDALLO. Thank you. The Chair wishes to welcome Mr. 

Kildee from Michigan, who has entered. And just in time for our 
second panel. 

Are there any other questions of—gentlelady from Virgin Islands, 
do you have any other questions? 

Then I wish to thank the witnesses for being with us this morn-
ing, and would like to welcome the second panel of witnesses. 

[Pause.] 
Ms. BORDALLO. For anyone who is standing in the back of the 

room, please come forward and be seated here in the lower level 
here. There are many chairs. 

As Chairwoman, I now recognize our second panel of witnesses. 
Dr. Shirley Pomponi, Executive Director of the Harbor Branch 
Oceanographic Institute; Dr. William Jackson, Deputy Director 
General, the International Union of Conservation of Nature; Mr. 
Franklin Nutter, President of the Reinsurance Association of Amer-
ica; and Dr. Brian Rothschild, Montgomery Charter Professor of 
Marine Science, Professor, School of Marine Science and Tech-
nology at the University of Massachusetts at Dartmouth. 

As a reminder to the second panel of witnesses, I would note for 
all of you that the red timing light on the table will indicate when 
five minutes have passed, and your time has concluded. 

However, a reminder that your full written statement will be 
submitted for the hearing record. 

And now I would like to begin with the first witness of the sec-
ond panel, Dr. Pomponi. Please begin. 

STATEMENT OF SHIRLEY A. POMPONI, Ph.D., EXECUTIVE 
DIRECTOR, HARBOR BRANCH OCEANOGRAPHIC INSTITUTE, 
FLORIDA ATLANTIC UNIVERSITY 

Ms. POMPONI. Good morning, Chairwoman Bordallo and 
Members of the Subcommittee. My name is Shirley Pomponi, and 
I am the Director of Harbor Branch Oceanographic Institute at 
Florida Atlantic University. 

Today I am providing my perspective as a career oceanographer, 
Chair of the board of trustees of the Consortium for Ocean Leader-
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ship, and Chair of the Ocean Studies Board of the National Re-
search Council. 

The ocean covers two thirds of our planet. It is the driving force 
behind the climate and weather. It provides oxygen, food, recre-
ation, and highways for commerce, and significantly contributes to 
our nation’s economic regime. 

As we have come to better appreciate the complexity of marine 
ecosystems, we have developed new approaches to ocean manage-
ment that seek to balance the human uses of coastal and ocean en-
vironments, while maintaining the integrity of marine ecosystems. 

I am going to highlight five priority areas for managing our 
ocean resources. 

First, ecosystem-based management, about which we have heard 
quite a bit this morning already. This recognizes the complex inter-
actions of the entire ecosystem, rather than just a single fishery. 

The many aspects of human interactions with the oceans are also 
taken into consideration in resource management decisions. Al-
though not a new concept, we have not made significant progress 
toward realizing ecosystem-based management in our current regu-
latory regimes. 

Marine protected areas are an essential component of ecosystem- 
based management that could provide some insurance against 
over-harvesting. 

In addition to committing to the establishment of marine pro-
tected areas, we must also ensure that there is continuing support 
for science to monitor their effectiveness. 

Second, in the ongoing debates about climate change and how to 
mitigate and adapt to its effects, the role of the ocean and the im-
pact of climate change are often overlooked. One example is seques-
tration of carbon dioxide. While the processes by which the ocean 
absorbs CO2 are well understood, the impact of a more acidic ocean 
on critical ocean ecosystems like coral reefs is not known. 

I want to thank this committee for its leadership in passing the 
Federal Ocean Acidification Research and Monitoring Act last year. 

As the committee considers climate change and energy legisla-
tion, I ask you to include provisions for funding to support research 
and monitoring activities to better understand the effect of climate 
change on the ocean. 

Third, the ocean plays an important role in human health. 
Harmful algal blooms produce toxins that not only affect fish and 
marine mammals, but also humans who eat fish or shellfish, or 
simply visit a beach during a bloom. 

A renewed emphasis on research into the mechanisms of trans-
mission of water-borne pathogens and toxins and the effects of cli-
mate and weather patterns on ocean and human health would pro-
vide public health officials with the tools and information that they 
need to prevent human exposure to illness, both in coastal commu-
nities and hundreds of miles inland. 

Fourth. By integrating existing ocean observing and monitoring 
systems and expanding the system to incorporate new sources of 
data, we can combine information from regional systems into one 
national integrated ocean observing system, and provide multiple 
scales of information to a variety of end users; from ship captains 
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to coastal resource managers, to recreational fishers and public 
health officials. 

A critical need is to expand and sustain the basic components of 
the integrated observing system, including a national commitment 
to a program of satellite observations from space, coupled with an 
investment in our academic research fleet, to support simultaneous 
in situ observations. A robust integrated ocean observing system 
will fundamentally alter our ability to understand, conserve, and 
manage our ocean resources, and will enable ocean forecasting, eco-
system-based management, and adaptive management during the 
next decade. 

Fifth. I would like to emphasize the need for continued coordina-
tion among the 25 Federal agencies that conduct or fund ocean re-
search. A coordinated mechanism for inter-agency OMB budget re-
views would ensure that inter-agency priorities are included in 
budget planning for individual agencies. A comprehensive inter- 
agency review as part of the annual budget process would help en-
sure that the full suite of ocean research priorities is addressed. 

In conclusion, we have drawn down our ocean assets. We now 
need to reinvest in, and recommit to, the health of our ocean plan-
et. The oceans are finite, and cannot indefinitely withstand the 
stresses of overfishing, climate change, and pollution. 

New technologies to map, explore, and observe the ocean will en-
able us to achieve ecosystem-based and adaptive management, re-
store the health of the ocean, and indeed, our planet. 

Chairwoman Bordallo and Members of the Subcommittee, I 
thank you for the opportunity to testify before you; and on behalf 
of the ocean science community, I look forward to working with you 
to provide the science to conserve our ocean planet for future gen-
erations. 

[The prepared statement of Ms. Pomponi follows:] 

Statement of Shirley A. Pomponi, Ph.D., Executive Director, 
Harbor Branch Oceanographic Institute, Florida Atlantic University 

Good morning Chairwoman Bordallo, Ranking Member Brown, and members of 
the Subcommittee. It is an honor to be invited to testify before this committee on 
ocean research priorities for the 111th Congress and the new administration. My 
name is Shirley Pomponi. I am the Executive Director of Harbor Branch Oceano-
graphic Institute at Florida Atlantic University. Today I am providing my perspec-
tive as a career oceanographer, science advisor to the U.S. Commission on Ocean 
Policy, Chair of the Board of Trustees for the Consortium for Ocean Research, and 
Chair of the Ocean Studies Board of the National Research Council. 

Both the U.S. Commission on Ocean Policy and the Ocean Studies Board have 
provided recommendations on issues ranging from the management of fisheries and 
protected marine species, the prevention of oil and other ocean pollutants, the 
ocean’s role in climate change, and preparedness for coastal hazards such as hurri-
canes and tsunamis. Clearly, there is a need to improve our understanding of the 
oceans to inform decision making on these and a suite of other issues affecting soci-
ety and imperiling our oceans. 

I appreciate the opportunity to share with you what we have learned about data 
needs as well as methods and tools to manage living natural resources within an 
adaptable, ecosystem-based management regime. I will highlight five areas: eco-
system-based management, climate change, oceans and human health, ocean observ-
ing, and interagency cooperation. I will underscore some recommendations from re-
cent Ocean Studies Board reports, the U.S. Commission on Ocean Policy Report ‘‘An 
Ocean Blueprint for the 21st Century,’’ and the Ocean Research Priority Plan and 
Implementation Strategy (ORPPIS) developed by the Joint Subcommittee on Ocean 
Science and Technology (JSOST), Charting the Course for Ocean Science in the 
United States: Research Priorities for the Next Decade. The Ocean Studies Board 
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has prepared a set of booklets, the Ocean Science Series, which present overviews 
of key findings and recommendations from National Research Council reports on se-
lected topics including: Oceans and Human Health, Coastal Hazards, Pollution in 
the Ocean, Marine Ecosystems and Fisheries, and Ocean Exploration (forthcoming). 
The booklets are available at: http://dels.nas.edu/osb/ocean—science—index.shtml. 
INTRODUCTION 

The ocean covers two-thirds of the planet, holds 97% of the Earth’s water, and 
97% of the biosphere. The ocean is the driving force behind climate, weather, and 
planetary chemistry; it generates more than half of the oxygen in the atmosphere; 
and it absorbs approximately one-third of the carbon dioxide released to the atmos-
phere from the burning of fossil fuel. The ocean, coasts, and Great Lakes are critical 
to our survival and the long-term vitality of the United States: they provide food, 
recreation, and highways for commerce, thereby contributing significantly to our na-
tion’s economic engine. As an example, our commercial marine fishing industry con-
tributed $35.1 billion to the 2006 U.S. Gross National Product. More than 40 million 
people around the world depend on fishing or fish farming for their livelihood—a 
number that has more than tripled since 1970. The vast majority of these people 
are working in developing countries, where fishing and aquaculture constitute the 
economic backbone of most coastal areas. Their efforts now bring in more than 141 
million tons of seafood per year, supplying a primary source of protein to more than 
one billion people. 

But the ocean provides more than fish—it contains a dazzling diversity of life and 
a seemingly endless bounty of marine resources. Coral reefs draw tourists to support 
growing ecotourism industries. Marine organisms are the source of thousands of 
unique chemicals with the potential to treat human diseases. Some are already 
clinically available. Coastal communities have deep cultural ties to the ocean and 
depend on it for their livelihood. 

But consider this sobering fact: despite the vastness of the ocean, it is not limit-
less. Ocean resources are under intense pressure to satisfy the expanding demand 
due to population growth and globalization. Globally, 75% of 441 different stocks of 
fish are fully exploited, overexploited, or depleted; invasive species have disrupted 
marine food webs; an increasing number of species are in danger of extinction as 
a result of human activities; and point and non-point pollution and marine debris 
are polluting our oceans at an alarming rate. Changes such as habitat loss and deg-
radation are significant threats to marine life while climate change has the poten-
tial to modify entire marine ecosystems. The ocean’s ability to continue to sustain 
the multibillion dollar industries it supports is increasingly uncertain. 

As scientists have come to better appreciate the complexity of marine ecosystems, 
we have developed new approaches to ocean management that seek to balance the 
human uses of coastal and ocean environments while maintaining the integrity of 
the marine ecosystem. Scientific research on how these ecosystems function and 
react to physical, chemical and biological changes has helped inform policy decisions 
that promote the sustainable use of marine resources; however, we need sustained 
investments in research and strategic, long-term planning to ensure that future gen-
erations will have an opportunity to experience and enjoy the ocean and its many 
resources. 
ECOSYSTEM-BASED MANAGEMENT 

The concept of ecosystem-based management has been around for some time, yet 
we have not made significant strides toward realizing ecosystem-based management 
in our current regulatory and management regimes. In this approach, the many as-
pects of human interactions with the oceans—fishing, shipping, water quality, ex-
traction and transport of oil, gas and renewable energy resources, and invasive 
species, among others—are taken into consideration as a whole in fishery manage-
ment decisions. Recognizing that human activities often have rippling effects on ma-
rine ecosystems, ecosystem-based management takes a big-picture approach to using 
and conserving marine resources. 

Although fisheries management is not its only application, ecosystem-based man-
agement represents a new approach to harvesting marine resources. Rather than fo-
cusing on single species, it emphasizes fisheries management practices that take 
into account food web and multispecies interactions. Ecosystem-based management 
recognizes the complex interactions among fished species, their predators and prey, 
and other aspects of the marine environment. Two reports of the National Research 
Council—Sustaining Marine Fisheries (1999) and Dynamic Changes in Marine Eco-
systems (2006)—conclude that an ecosystem-based approach would improve the 
prospects for long-term sustainability of marine fisheries. Integrating information 
about predator-prey relationships, food webs, habitats, and the effects of climate 
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variation, ocean circulation patterns, chemistry, seafloor terrain and fish distribu-
tions should enhance attempts to improve fisheries management. 

The National Research Council report Understanding Marine Biodiversity (1994) 
recognized that the human interactions can lead to transformations in ecosystem 
structure and function and that this transformation is manifested in changes to ma-
rine biodiversity. This report, which called for a national marine biodiversity re-
search initiative, led to the Census of Marine Life (CoML), a global network of re-
searchers in more than 80 nations engaged in a 10-year scientific initiative to assess 
and explain the diversity, distribution, and abundance of life in the ocean. From the 
work of CoML, we have learned that preserving natural marine biodiversity is crit-
ical to maintaining marine ecosystem functions and services, including fisheries, 
water quality, recreation, and shoreline protection. We need management systems 
that conserve marine biodiversity; doing so will increase the chance that ecosystems 
can adapt and recover following natural or human-caused disturbances. If we use 
conservation of marine biodiversity as a primary aim of ecosystem-based manage-
ment, we will automatically conserve many of the myriad interconnections among 
species and their environment, we will generate a cost-effective way to coordinate 
diverse agency goals, manage trade-offs in providing ecosystem services, and ensure 
maximum ecosystem function and resilience. 

Marine protected areas are an essential component of an ecosystem-based ap-
proach to management, as indicated by the National Research Council report on 
Marine Protected Areas (2001). Marine protected areas could provide some insur-
ance against over-harvesting, provide an effective way to assess ecosystem structure 
and functions, and protect vulnerable habitats, such as coral reefs. In addition to 
committing to the establishment of marine protected areas, we must also ensure 
that there is continuing support for science to monitor their effectiveness, which will 
allow us to refine and improve the process for identifying and conserving important 
marine habitats. 

To effectively use ecosystem-based strategies, we must improve our understanding 
of the effects of commercial and recreational fishing on marine ecosystems; in par-
ticular, we need greater knowledge of trophic effects and species interactions, indica-
tors of ecosystem regime shifts, and baseline abundance data for non-target species 
and organisms that comprise the lower trophic levels of marine ecosystems. Only 
then can we develop accurate ecosystem models to propose alternative policy and 
management scenarios. 
CLIMATE CHANGE 

In the ongoing debates about climate change and how to mitigate and adapt to 
its effects, the role of the ocean and the impact of climate change on the ocean are 
often overlooked. The National Research Council addressed this issue in several re-
ports. Abrupt Climate Change: Inevitable Surprises (2002) highlights how the ocean 
exerts a profound influence on climate through its ability to transport heat from one 
location to another and its capacity to store carbon. Because water has enormous 
heat capacity, the ocean typically stores 10-100 times more heat than equivalent 
land surfaces. Changes in ocean circulation, and especially the thermohaline circula-
tion in the North Atlantic, have been implicated in abrupt climate change of the 
past. 

Today, a question of great societal relevance is whether the North Atlantic cir-
culation, including the Gulf Stream, will remain stable under the climatic changes 
and global warming that are expected to continue for the next few centuries. It was 
predicted that as the Greenland Ice Sheet melted, the influx of fresh, cold water 
could shutdown the ocean conveyer belt that delivers warm water (and weather) to 
northern Europe. A shutdown of this circulation would not induce a new ice age, 
but it was hypothesized that it would cause major changes in climate and in the 
ocean’s circulation, upwelling and sinking regions, distribution of sea ice and sea 
level. Surprisingly, after seeing a predicted slow-down in this process, last year the 
conveyer belt strengthened, which suggests that something is happening that we 
scientists have not predicted. 

In areas of the Arctic and Antarctic, the loss of sea ice has broader implications. 
For example, as air and water temperature rose, sea ice in Alaska has declined; pop-
ulations of commercially important fish, seabirds, seals, walrus, sea otters, and 
other species depend on plankton blooms that are regulated by the extent and loca-
tion of sea ice in the spring. As sea ice retreats, species composition of the blooms 
changes, reducing the amount of food reaching benthic organisms which in turn feed 
other portions of the Arctic food web. Our ability to fully understand the ramifica-
tion of these changes or predict their impact on protected species or commercial fish-
eries is sorely lacking. 
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The future amount of greenhouse gases in the atmosphere, such as carbon dioxide 
(CO2) and methane, will depend on the ocean’s ability to absorb these gases in open- 
ocean and coastal systems. The ocean absorbs approximately one-third of the CO2 
emitted to the atmosphere from the burning of fossil fuels. However, this valuable 
service comes at a steep ecological cost—the acidification of the ocean. Charting the 
Course for Ocean Science in the United States: Research Priorities for the Next Dec-
ade, notes that a more acidic ocean will threatening a wide range of marine orga-
nisms from plankton and shellfish to massive coral reefs—further altering eco-
systems and their processes. While the process by which ocean waters absorb CO2 
are well understood, the level at which the ocean loses this buffering capacity is not 
well known nor are the implications for ocean food webs and commercial fisheries 
that depend on shell-forming organisms. I want to thank this committee for its fore-
sight and leadership in passing the Federal Ocean Acidification Research and Moni-
toring Act last year; this is a good first step. As the committee considers climate 
change and energy legislation, I urge you to include provisions that will provide the 
necessary funding to support research and monitoring activities to better under-
stand the effect of climate change on the ocean. 
OCEANS AND HUMAN HEALTH 

The ocean is a source of health hazards, harboring toxins and disease-causing 
agents that can present serious threats to human health. For example, the 
phytoplankton that cause harmful algal blooms produce toxins that not only affect 
fish and marine mammals, but also humans who eat affected fish or shellfish, or 
in some cases, simply visit a beach during a bloom. To prevent disease outbreaks 
and improve public health, we need to develop more effective threat detection and 
monitoring systems, and conduct basic research to better understand of the causes 
and epidemiology of ocean-related health threats. 

Environmental changes can affect the dynamics of waterborne diseases. When 
sea-surface temperatures increase, pathogens can become more concentrated in sea-
water, threatening to contaminate seafood and drinking water supplies in coastal 
communities. When sea levels rise, low-lying areas can become inundated with con-
taminated water. Adaptive management practices can recognize these environ-
mental clues, such as higher sea-surface temperature or a rise in sea level, and en-
able public health officials to take action to help prevent our citizens from being ex-
posed to waterborne diseases. 

The ocean is also a key source of plants, animals, and microbes that are beginning 
to yield new and potent drugs for the treatment of human disease, as well as new 
products for use in biotechnology. More than 20,000 chemicals with pharmaceutical 
potential have been isolated from marine organisms since the 1980s, several of these 
are currently in the drug development pipeline, and a few are already clinically 
available. One example is Prialt—a drug developed from the venom of a fish-killing 
cone snail, and which is being used to treat chronic pain associated with diseases 
like cancer and AIDS. Another example is Yondelis—a cancer drug developed from 
a chemical discovered in sea squirts that grow on mangrove roots in Florida. 

Ocean research will enable us to develop effective ways of protecting communities 
from harmful toxins, such as those produced by harmful algal blooms, and dan-
gerous pathogens, and to fuel discoveries of marine-derived medicines, biomedical 
research probes, and other products that improve public health and well-being. Now 
more than ever we need a renewed emphasis on research into the mechanisms of 
disease transmission and the effects of climate and weather patterns on ocean and 
human health. Only then can we equip public health systems with the tools and 
information they need to prevent human exposure to illness, both in coastal commu-
nities and hundreds of miles inland. 
OCEAN OBSERVING 

The capability to adaptively describe and forecast the state of the ocean is nec-
essary to predict climate change and large scale phenomena such as El Niño and 
La Niña events, as well as local phenomena, from hurricanes and tsunamis to 
human health hazards. A report issued by the National Science and Technology 
Council Subcommittee on Ocean Science and Technology listed the ‘‘capability to 
forecast key ocean-influenced processes and phenomena’’ and ‘‘deploying an ocean- 
observing system’’ as two of its three central elements of science and technology that 
will ‘‘provide the U.S. with the knowledge and means to redefine our relationship 
with the ocean for the better’’. 

By measuring physical, biological and chemical water properties, integrated ocean 
observing systems provide the scientific data necessary to support ecosystem-based 
management and develop adaptive strategies to better manage our ocean resources. 
Models are invaluable tools that combine oceanographic data from observing sys-
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tems with scientific theory to recreate past conditions, provide real-time observa-
tions and enable predictions of future impacts to the ocean. Output from models are 
used by harbor pilots to navigate vessels safely into port, to forecast the transport 
of harmful algal blooms near coastal cities, and to predict how increasing levels of 
carbon dioxide in our atmosphere will affect the acidity of the ocean. 

An Integrated Ocean Observing System (IOOS) is a central recommendation of 
the U.S. Commission on Ocean Policy and serves as the U.S. contribution to the 
Global Ocean Observing System (GOOS). The IOOS combines information from 
many sensor types at multiple scales, from global to national to regional to local. 
By integrating and enhancing existing ocean observing and monitoring systems al-
ready in place, and expanding the system to incorporate new sources of data, we 
can aggregate information from regional systems into one national IOOS and pro-
vide multiple scales of information useful to a variety of end-users. The data need 
to be managed and relayed through an integrated communications system that al-
lows feedback from end-users to keep the system relevant to their needs. Although 
IOOS is still in its infancy, it promises to be a powerful tool for end-users. IOOS 
end-users make decisions affecting or affected by the ocean, from ship captains to 
coastal resource managers to climate scientists, recreational fishermen, and surfers. 

A critical need is to expand and sustain components of the IOOS, in particular, 
ocean observations from space. NASA’s earth observations have improved warning, 
monitoring, and recovery support from national disasters, such as hurricanes and 
floods; they provide more timely detection of tropical storms, resulting in much im-
proved evacuation decisions; and they improve wildfire detection and El Niño fore-
casting. Satellite missions to observe sea surface height and ocean color are experi-
mental, with no path for transition to true operational status. Declarations in the 
National Research Council’s Decadal Survey call for a renewal of the national com-
mitment to a program of Earth observations. One key recommendation of the survey 
tasked NOAA with restoring measurements of ocean vector winds and sea-surface 
temperatures to planned Earth observing missions: the National Polar-orbiting 
Operational Environmental Satellite System (NPOESS) and the Geostationary 
Operational Environmental Satellite-R Series (GOES-R). Sustained measurements 
from Earth observing systems such as these provide the long-term record necessary 
to make sound policy decisions regarding our oceans. 

While ocean data from space are important, satellite remote sensing can only pro-
vide information a few meters deep into the ocean. It is, therefore, critical that we 
continue to invest in our academic research fleet, buoys, floats, underwater vehicles, 
and sensors to expand our ability to measure biological, chemical and physical prop-
erties, and to integrate remote sensing from space with in situ measurements in the 
ocean. A robust, integrated ocean observing system should be able to describe the 
actual state of the ocean as well as provide data to predict changes in ocean eco-
systems. This information will fundamentally alter our ability to understand, con-
serve, and manage our ocean resources. 

Full development and sustained funding to support the operational costs of this 
ocean observing system are important: they will enable the promise of ocean fore-
casting, ecosystem-based management, and adaptive management during the next 
decade. 
INTERAGENCY COORDINATION AND ACCOUNTABILITY 

In 2007, the JSOST released the Ocean Research Priorities Plan and Implementa-
tion Strategy: Charting the Course for Ocean Science in the United States: Research 
Priorities for the Next Decade. The plan represents the first coordinated national 
research planning effort involving all federal agencies that support ocean science. 
I would like to emphasize one of the overarching recommendations from this report: 
the need for continued coordination among the federal ocean agencies. Ocean re-
search activities are spread across the 25 federal agencies that comprise the JSOST. 
This poses a serious challenge for coordination, collaboration and integration of 
projects for implementing ocean research priorities. A central program office, similar 
to that of the National Oceanographic Partnership Program (NOPP), should be es-
tablished to coordinate and manage projects to serve the broader ocean sciences 
community. NOPP has been effective in facilitating interagency collaboration on a 
wide variety of topics, including ocean observing system development, and biological 
and chemical sensor development and commercialization. Under the Ocean Action 
Plan (OAP), the NOPP program office has been instrumental in ensuring the effec-
tive coordination, collaboration, and integration of the Inter-agency Working Group 
on Ocean Partnerships, the Inter-agency Working Group on Facilities, and the 
Ocean Research and Resources Advisory Panel as a subset of the various inter-
agency working groups established under the OAP. 

VerDate Nov 24 2008 16:13 Jul 08, 2009 Jkt 000000 PO 00000 Frm 00049 Fmt 6633 Sfmt 6621 L:\DOCS\47756.TXT Hresour1 PsN: KATHY



46 

Transparency in agency budget requests to specify how funds will be used to sup-
port the interagency research priorities would ensure accountability and encourage 
participation among all federal ocean agencies. However, OMB budget reviews are 
performed largely per agency, presenting an administrative barrier to assessment 
of progress that can be more effectively accomplished through interagency coordina-
tion, such as those envisioned in the ORPPIS. A more coordinated mechanism will 
be required to ensure that the interagency priorities are included in budget plan-
ning for individual agencies. A comprehensive interagency review, as part of the an-
nual budget process, would help ensure that the full suite of research priorities is 
addressed. Agency budget reviews should be coordinated to ensure that interagency 
priorities are included in the plans of each individual agency within the JSOST. 
CONCLUSION 

The ocean is the reason that Earth is inhabitable: it sustains all life. Yet, we have 
taken the ocean for granted, often looking to outer space and distant planets rather 
than inner space, the ocean’s depths and the vast species diversity—diversity that 
feeds a planet and holds the cures to diseases that have plagued humankind. We 
must recognize that the oceans are finite and cannot indefinitely withstand stresses 
of overfishing, climate change, and pollution. 

We have drawn down the assets of the ocean, but now more than ever we need 
to re-invest in and recommit to the health of our ocean planet. We have explored 
only five percent of the ocean and we protect only eight-tenths of one percent of it. 
We need to understand society’s impact on the ocean and the ocean’s impact on soci-
ety to ensure a clean, healthy ocean. We need new technologies to map, explore, and 
observe the ocean—technologies that will enable us to achieve ecosystem-based and 
adaptive management, restore the health of the ocean and unlock its secrets. Chair-
woman Bordallo, Ranking Member Brown, and members of the Subcommittee, I 
thank you for the opportunity to testify before you, and on behalf of the ocean 
science community, I look forward to working with you to provide the science to con-
serve our ocean planet for future generations. 

Ms. BORDALLO. Thank you, thank you very much, Dr. Pomponi, 
for your testimony. And also thank you for the many dedicated 
years working to advance marine science. 

And I now recognize Dr. Jackson from the International Union 
for the Conservation of Nature to testify for five minutes. Please 
proceed. 

STATEMENT OF WILLIAM JACKSON, Ph.D., DEPUTY DIRECTOR 
GENERAL, IUCN-USA MULTILATERAL OFFICE 

Mr. JACKSON. Thank you, Madame Chairwoman and Members of 
the Subcommittee. 

Madame Chairwoman, you began your opening statement by 
talking about the financial crisis. I think this crisis has provided 
us with a very stark reminder of how the loss of assets can affect 
our livelihoods, but also undermine our capacity to make choices. 

It is shown that early warning signals often go unheeded until 
a crisis is upon us; and that when we do have a collapse, it can 
be very rapid and very far-reaching. 

I think if we compare the financial crisis with the state of our 
natural resources, we see some alarming similarities. For many 
years we have been told that our forests, our rivers, and our oceans 
are stressed, and unfortunately we tend to ignore these early warn-
ing signals. Just look at how 70 percent of the world’s fisheries are 
depleted or over-exploited. Yet in some areas, fishing industry con-
tinues to intensify their efforts, opening up new species and new 
areas. 

The IUCN red list of threatened species tells us that nearly 40 
percent of the animals and plants that we have assessed globally 
are threatened with extinction. And we know that since 1900, the 
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world has lost about half of its wetlands, and about 60 percent of 
coral reefs could be lost by 2030. 

Having the right information is the key to the Subcommittee; 
acting on that information, even more important. 

The consequences of ecosystem degradation have far-reaching 
impacts on human well-being. Climate change, for example, has 
global reach; but poor countries are more, or are least able to cope 
with this. This, in turn, will have a major impact on human secu-
rity issues through food and water scarcity, and through ensuring 
migration. 

When fisherpeople stop fishing because there is no fish left, and 
they start using their boats to ferry refugees, you know we have 
reached another tipping point. 

Technology is critical in reversing climate change, but we must 
be careful not to put all of our eggs in the technology basket. Some 
technologies will definitely work, others won’t. Some will be eco-
nomic, others won’t. 

But whether we talk about climate change mitigation or adapta-
tion, conserving natural resources is a safety net that we should 
never lose. While climate change rightly dominates the headlines 
today, ecosystem degradation will do so tomorrow if we don’t act 
now. Economies can recover, whilst biodiversity is irreversible. 

Biodiversity can do for the planet what a healthy immune system 
can do for us as individuals. It helps us to adapt to change, but if 
it doesn’t function properly, it makes us more vulnerable. 

We have many years, and thousands of years indeed, of experi-
ence in using nature to help us to grow our food, to provide us with 
clean water and medicines, and to protect us from natural hazard. 
We know that investing in ecosystems can yield multiple benefits 
at the same time. 

For example, in a fight against climate change, restoring forest 
ecosystems, not only stores large amounts of carbon, but can di-
rectly improve the resilience of poor people’s livelihoods, and there-
fore reduce impacts. 

We know enough about marine ecosystems to create far more ef-
fective national and international management mechanisms to halt 
the decline and maintain resilience, so that they can have a better 
chance of coping with climate change. 

The bottom line, we need to act urgently on the existing knowl-
edge we have, while increasing, at the same time, understanding 
of natural processes. 

What is it that you can do as lawmakers? The first answer, to 
me, is fairly obvious, and the one that fits within your Administra-
tion’s stated intentions. You can invest in knowledge, you can sup-
port research. 

This committee has a special interest in oceans. Your support for 
time-series data on fisheries, pollution, and climate variability to 
allow us to better understand the impacts of climate change on ma-
rine ecosystems is essential. We need to understand processes, such 
as acidification and interaction between oceans and the climate 
system. Research itself is not enough. 

The U.S. has traditionally shown leadership in ocean resource 
management, and I encourage you to renew that leadership role. 
This is particularly important for the Arctic. 
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The U.S. also needs to send strong messages into the inter-
national multi-lateral system, and particularly the U.N. Conven-
tion on the law of the sea and the upcoming climate negotiations. 

Most importantly, you can perhaps do a lot by integrating, in the 
committee’s own thinking, the idea of investing in nature as infra-
structure. Perhaps that is part of your new paradigm. 

In short, we have to make biodiversity integral to every project 
in every piece of legislation you work on. The U.S. can lead by ex-
ample in making these necessary interventions. The International 
Union of the Conservation of Nature stands ready to help you. 

[The prepared statement of Mr. Jackson follows:] 

Statement of Dr. William J. Jackson, Deputy Director General, 
International Union for Conservation of Nature—IUCN 

The challenge 
Conserving Nature—our life support system 

While the global economic crisis certainly warrants the political attention it is re-
ceiving, another crisis is escalating, the effects of which could far outstrip the cur-
rent financial losses: the global decline of the earth’s natural capital. 

Healthy biodiversity and ecosystems are the true foundation of all economies, yet 
they are under attack by the same economic forces that ultimately depend on them. 
Economies can eventually recover, but the loss of biodiversity is irreversible and the 
impacts of ecosystem degradation are likely to undermine economic recovery. 

Biodiversity affects nearly every aspect of human well-being and development. 
Ecosystems such as forests, wetlands and river basins, if allowed to function natu-
rally, provide streams of benefits to people. These ‘‘ecosystem services’’ include food, 
timber and medicines, regular supplies of fresh water, maintaining a healthy cli-
mate, pollinating crops, preventing soil erosion and controlling diseases. Healthy 
ecosystems minimize the impacts of extreme natural events and allow affected com-
munities to recover more quickly. The Economics of Ecosystems and Biodiversity 
study put an average price tag of US$ 33 trillion a year on these fundamental serv-
ices which are largely taken for granted because they are free. That is nearly twice 
the value of the global GNP of US$18 trillion. Society as a whole—individual, house-
holds, businesses, and governments—depends on ecosystem services but has become 
so far removed from nature that most people, including policy makers, are unaware 
of this dependence. 

Biodiversity supports much of the energy systems, especially in developing coun-
tries where firewood and charcoal are by far the most important sources of energy 
used for cooking and heating. Biofuels are becoming increasingly important in pro-
viding energy security, potentially helping to address the problems of climate 
change, and providing new sources of income to poor farmers. Biodiversity also pro-
vides an effective way to store the carbon produced by burning fossil fuels. Millions 
of tons of carbon are absorbed every year by plankton, soils and forests. 

Human health depends on healthy biodiversity. More than half of our modern 
pharmaceuticals originated from wild plants or animals while medicinal plants con-
tinue to provide the main source of health care in many developing countries. In 
the U.S. alone, the turnover for drugs derived from genetic resources was between 
US$ 75 billion and US$ 150 billion in 1997. According to the World Health Organi-
zation (WHO), the demand for medicinal plants is likely to increase from the cur-
rent US$14 billion a year to US$5 trillion in 2050. 

Some 40% of world trade is based on biological products or processes including 
fisheries, timber and food products. The increasing dependence of many countries 
on imports of food and other biological resources underlines the important contribu-
tion biodiversity makes to economies. 

Biodiversity is linked to national security. Conflicts over water, fisheries and 
other shared resources are increasing in many parts of the world and natural re-
sources help feed some conflicts. Civil conflicts are being fought in tropical forests 
and illegal harvesting of timber and other natural resources provides income that 
enables insurgent groups to purchase arms or corrupt governments to finance re-
pression. Better resource management can contribute to peaceful relationships 
among nations. The massive movement of people competing for shrinking natural 
resources in the face of climate change will further destabilize fragile States. 
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How many warnings are needed? 
Despite the growing knowledge of how nature provides societies’ life support sys-

tems, environmental degradation is rampant. The world is not reacting to the alarm 
bells that have been ringing with ever greater urgency for many years. 

Almost 40% of the world’s species assessed through the IUCN Red List are threat-
ened with extinction; 70% of the world’s fisheries are depleted or over-exploited and 
still, fishing industries intensify their efforts, plundering new species and new 
areas. The collapse of the cod fishery in Canada is a stark reminder of the impacts 
of unsustainable harvest on people and economies. The first sale value of marine 
fisheries was globally valued at US$ 70 billion in 2002, while local scale fishing pro-
vides a critical source of protein for the poor. 

Nearly every aspect of human development is unsustainable. Demand for fresh 
water exceeds supply in more and more countries, leading in some cases to conflict 
over dwindling resources. Through burgeoning levels of waste and industrial pollu-
tion, air and water quality continues to decrease, even if the problem may seem far 
away from Washington, as the ‘‘workshop of the world’’ has moved to East Asia. 
Consumption increases but the world seems unwilling to recognize, let alone to in-
vest, in maintaining natural capital. 

Climate change is altering weather patterns and contributing to the increasing 
frequency and strength of extreme weather events. What was the impact of hurri-
cane Katrina on the U.S. economy? What was the cost of reconstruction associated 
with the massive fires in California last summer? What will be the cost of losing 
cultural heritage from inundation of Pacific islands? What will be the cost of tech-
nology to try to maintain liveable conditions as temperate areas become hotter? 

In their bid to stimulate economic recovery and create new employment, govern-
ments around the world are using public financial resources to invest in infrastruc-
ture such as roads and airports. In many cases, these investments could further 
damage the environment. Infrastructure spending should address issues of waste 
and energy efficiency and the potential impacts on ecosystems. 

Nature can be viewed as a ’trust fund’. There is a choice to spend it all now, use 
the current stock sustainably (at its current rate of return) or increase future oppor-
tunities through investment. There is no ‘‘natural reserve bank’’ or ‘‘natural treas-
ury’’ which will bail the world out of the environmental debt crisis. The necessary 
actions will not be easy or quick, but the longer we wait, the harder it will be to 
climb out. As Sir Nicholas Stern has shown with respect to climate change, every 
year that serious action is postponed results in more unavoidable damage and in-
creased costs of adaptation. 
The opportunity 

The current economic meltdown can become a catalyst for a new and very real, 
green economy. It offers an unprecedented opportunity to rethink the global eco-
nomic model. The U.S., with a renewed commitment and energy to make its con-
tribution once again towards a better world, is ideally placed to lead by example, 
in putting environmental restoration at the heart of economic recovery and biodiver-
sity conservation at the forefront of efforts to halt climate change. 

Many governments still worry that if they set tough standards to control carbon 
emissions, their industry and agriculture will become uncompetitive, a fear that 
leads to a foot-dragging ‘‘you go first’’ attitude that is blocking progress. A positive 
intervention by the U.S. could provide the vital impetus that moves the current cli-
mate negotiations beyond the national interests which lie at the heart of the current 
impasse. The logjam should not be difficult to break if the U.S. helps industrialized 
countries agree on the principle of equitable entitlement to the planet’s common re-
sources. Caps on emissions and sharing of energy-efficient technologies are in every-
one’s interests, rich and poor. 

U.S. corporations have invented remarkable products that have been the source 
of material well-being for hundreds of millions around the world, but for too long 
have used unsustainable production systems. Methods of production and consump-
tion must change, but that does not mean going back to the Stone Age. An average 
citizen of Switzerland, whose per capita GDP is higher than that of the U.S., emits 
one third of the CO2 of an American. And in other societies and cultures, a full and 
happy life can be had for one third of what the Swiss consume. 

Climate change, which is triggering environmental, social and economic disrup-
tions, should be elevated as a top priority. But conservation of biodiversity needs 
just as much attention, and just as urgently. The U.S. interests in conserving its 
natural resources and achieving energy independence, clearly align with the global 
common good in every sphere: in the oceans, by halting the rapid decline of fish 
stocks and increasing acidification; on land, by regenerating the health of our soils, 

VerDate Nov 24 2008 16:13 Jul 08, 2009 Jkt 000000 PO 00000 Frm 00053 Fmt 6633 Sfmt 6621 L:\DOCS\47756.TXT Hresour1 PsN: KATHY



50 

forests and rivers; and in the atmosphere by reducing the massive emission of pol-
lutants from our wasteful industries, construction, agriculture and transport. 

Conservation of nature and natural resources is often perceived as an obstacle to 
development when in reality, conserving forests, watersheds and coastlines can 
bring enormous savings to national governments. Investing in green infrastructure 
secures the continuous flow of ecosystem services and is far cheaper than traditional 
‘‘built infrastructure’’ such as flood barriers and water filtration plants. 
Green infrastructure = green jobs 

The concept of green infrastructure, which originated in the U.S., highlights the 
importance of the natural environment in decisions about land use and emphasizes 
the ‘‘life support’’ functions provided by the natural environment. Examples include 
clean water and healthy soils, functions such as recreation and providing shade and 
shelter in and around urban areas. The U.S. Environmental Protection Agency 
(EPA) has extended the concept to the management of storm water runoff at the 
local level through the use of natural systems or engineered systems that mimic 
natural systems. At a larger scale, the preservation and restoration of ecosystems 
such as forests, floodplains and wetlands are critical components of green storm 
water infrastructure. 

Millions of new jobs could be created by ‘‘greening’’ development. Last week, the 
German government announced that strong growth in Germany’s renewable energy 
sector along with increased state spending for environment protection could help 
shorten the country’s worst post-war recession. The number of jobs in renewable en-
ergies will triple by 2020 and hit 900,000 by 2030. 
Putting nature at the centre of the fight against climate change 

For several years, the world has been investing in technology and engineering to 
fight climate change. Technology is a vitally important part of efforts to tackle cli-
mate change, but we must be careful not to put all of our eggs in a ‘‘techno-fix’’ bas-
ket. Some technologies will work; others won’t; others will be economically unviable. 
And yet, whether for mitigation or adaptation measures to climate change, con-
serving nature is the safety net we should never lose. 

A well managed reef in the Indian Ocean or the Caribbean will be more resistant 
to rising temperatures and will help to keep fisheries healthy. The key role played 
by forests and other ecosystems like peatlands in absorbing CO2 and therefore, in 
reducing emissions is well known. Greater support should therefore be given to the 
REDD protocol (Reducing Emissions from Deforestation and Degradation) being put 
in place through the United Nations Framework Convention on Climate Change 
(UNFCCC) and a financial mechanism in which conserving biodiversity allows coun-
tries to reduce their emissions. Properly applied, initiatives like REDD can produce 
better managed forests that deliver goods for people. A well-managed forest in 
Ghana brings benefits to the people living in the area, but it also helps to regulate 
the climate for the rest of the planet. This type of approach makes sense from both 
a development perspective and an environmental one. 

The U.S. has a clear role to play in promoting international cooperation to achieve 
conservation goals. It is one of only five countries that has not ratified the Conven-
tion on Biological Diversity (CBD). IUCN recommends that the U.S. ratifies the 
CBD, possibly as part of a package of widely-accepted treaties such as the United 
Nations Convention on the Law of the Sea and the Convention on Migratory 
Species. 

IUCN also wishes to see an increased U.S. Federal role in conserving biodiversity 
and maintaining or increasing the ability of ecosystems to mitigate and adapt to cli-
mate change. IUCN urges the U.S. to strengthen its environmental policies and 
practices by fully implementing and enforcing existing laws such as the National 
Environmental Policy Act, the National Forest Management Act and the Endan-
gered Species Act. 
The way forward 

The knowledge and the tools are at our disposal to restore the global environment 
and create a world that uses its natural resources sustainably. There are still some 
gaps in knowledge that must be filled but the problems are identified and so are 
the solutions. 

The first step is to acknowledge the magnitude of our ecological debts. Clear 
standards and accounting rules are needed for measuring and reporting the depre-
ciation of natural capital, at all levels from individual businesses to entire countries. 
Recent advances in technology, including remote sensing and internet connectivity, 
make this kind of measurement and reporting easier than ever before. 

The next steps will be harder. In short, there is a need to rebuild our natural cap-
ital stocks. This will require wide-ranging reform of public policy, starting with re-
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ductions in ‘‘perverse’’ subsidies, such as the US$ 300 billion per year that the 
world’s governments hand out to the petroleum industry. Subsidies to agriculture, 
forestry, mining, road-building also need to be reformed to create clear economic 
mechanisms that reward nature conservation and penalize environmental destruc-
tion. 

Conserving biodiversity and ecosystems must be done by addressing the under-
lying forces that are eroding them, particularly development and consumption. For 
conservation to be successful, a flexible approach is needed, diagnosing first and 
adapting specific solutions in changing contexts. Policy makers at all levels must 
better integrate sound science and demonstrated practice into their decisions. 

Years of experience ‘‘on the ground’’ have shown us the need to root conservation 
at the local level. It is only by working with communities, by giving them the knowl-
edge and empowering them to use the tools available to them, that any conservation 
work will be possible. Influencing governance arrangements simultaneously from 
the local to global level is key to effecting wider change and building public support 
for environmental protection. 
Harnessing the power of the private sector 

Businesses and consumers must start to pay the real economic value for eco-
system goods and services. Following the UK-led Review of the Economics of Cli-
mate Change, IUCN is working with its partners on The Economics of Ecosystems 
and Biodiversity study which will provide tools for the true value of nature’s serv-
ices to be accounted for in decision making and integrated into national economic 
measures. 

The priority should be to engage the business sectors in which change is most im-
portant and urgent, due to the scale of their negative impacts on the environment 
and social equity. These include ‘‘large footprint’’ industries such as mining, oil and 
gas, construction, automobile and energy which have a large impact on biodiversity 
through their operations. On the other hand, biodiversity-dependent industries such 
as agriculture, fisheries, forestry, food retailing and aquaculture must all be encour-
aged to reduce their negative impacts. 

Given the vast amounts of capital that financial services, banks, and insurance 
companies control, the leveraging potential for projects that conserve rather than 
damage biodiversity is enormous. The development of green enterprises whose ac-
tivities generate conservation benefits should be encouraged. These include renew-
able energy, sustainable and organic agriculture, nature-based tourism and ethical 
trade. 

The business case for conserving nature is strong and getting stronger. A recent 
report published by IUCN and Shell International Limited calls for policy reforms 
to increase the commercial rewards for conserving biodiversity, increased penalties 
for biodiversity loss and better information on the biodiversity performance of busi-
ness. A key challenge facing all businesses wanting to become more sustainable in 
their practices is the lack of accepted indicators to measure positive and negative 
contributions to biodiversity conservation. Markets for organic agriculture and 
sustainably-harvested timber are growing at double-digit rates. Another major area 
of growth is the demand for climate mitigation services such as the protection of 
forests and wetlands to absorb carbon dioxide. Bioprospecting—the search for new 
compounds, genes and organisms in the wild—is also a biodiversity business on the 
rise. 
Paying a true price 

Payments for Ecosystem Services schemes reward those whose land provides 
these services with subsidies or market payments from those who benefit from 
them. It is an innovative approach to sustainable financing for conservation and 
highlights the critical importance of natural capital to the global economy. 

In the U.S., companies or individuals can buy environmental credits from Wetland 
Mitigation Banks to pay for degradation of wetland ecosystems due to agriculture 
or development activities. More than 400 banks had been approved by September 
2005, almost three quarters of them sponsored by private entities, while in 2006 the 
trade of wetland bank credits reached US$ 350 million. 

In France, the Vittel mineral water company (Nestlé Waters) was concerned about 
nitrate contamination caused by agricultural intensification so it began to pay farm-
ers within its catchment to make their practices more sustainable. A key element 
of success was that Vittel gained the farmers’ trust and maintained their income 
levels by providing them with sufficiently large payments. It also financed any re-
quired technological changes, meaning that farmers were not out of pocket. The 
company worked with farmers to identify suitable alternative practices and 
mutually-acceptable incentives. 
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The tools for environmental management are increasingly sophisticated and do 
not require massive increases in public spending. Market-based approaches such as 
tradable permits for sulphur dioxide, wetland mitigation banking, feed-in tariffs for 
renewable energy, waste deposit schemes and resource user fees, have shown that 
businesses will reduce their ecological footprint and invest in environmental protec-
tion, if the right incentives are put in place. 
Leading the way in restoring our oceans 

The oceans drive weather patterns, generate 70% of atmospheric oxygen, absorb 
most of the planet’s carbon dioxide, are the ultimate reservoir for replenishment of 
fresh water to land and contain a wealth of biodiversity that keeps the earth’s eco-
system services functioning. Marine ecosystems such as wetlands, coral reefs, 
mangroves and sea grass beds provide food and livelihood for millions of people and 
can protect communities from extreme weather events. 

However as with the terrestrial environment, our oceans face a barrage of threats, 
one of the biggest being over-exploitation of marine resources. Oil spills, agricultural 
run-off, harmful chemical and medical substances and plastic debris are just part 
of a long list of pollutants generated by modern society that end up in the sea. 

The U.S. has the largest ocean area under its jurisdiction of any country and has 
traditionally been a leader in global ocean diplomacy. It now has the opportunity 
to renew its stewardship of ocean resources and resume its leadership in inter-
national marine affairs. 

Marine ecosystems often extend across political or jurisdictional boundaries. It 
therefore follows that they must be managed using a broader framework. For larger 
systems, for example at the level of a sea or significant portion of it, such agree-
ments might take the form of ‘‘regional ocean management agreements.’’ Smaller 
spaces might require agreement among States or provinces, such as the case of 
Chesapeake Bay. 

The goal of applying the ecosystem approach to marine management by 2010 is 
incorporated in the Johannesburg Plan of Implementation of the World Summit on 
Sustainable Development, adopted in 2002. Establishing this goal represented a cul-
mination of global thinking developed in various international processes including 
the UN Food and Agricultural Guidelines on Marine Ecosystems and extensive work 
by the Conference of Parties to the Convention on Biological Diversity. Governments 
have collectively recognized the need to consider the full range of activities and proc-
esses affecting marine ecosystems in making decisions about the nature and extent 
of human activities. 

Achievement of this goal is not an easy task. Progress, however, has been steady 
and widespread. Asia-Pacific Economic Cooperation (APEC) members and the Arctic 
Council have taken important collective steps. The Global Environment Facility, the 
World Bank, participating countries and other donors are funding 16 large marine 
ecosystem projects in Africa, Asia, Latin America and Eastern Europe at a multi- 
year level of US$1.8 billion. In the U.S., the National Oceanic and Atmospheric Ad-
ministration has adopted ecosystem-based management as one of its principal stra-
tegic goals. 

Marine Protected Areas (MPAs) are an important tool in implementing the eco-
system approach. When effectively designed and managed these areas can deliver 
many ecological and socio-economic benefits as well as build the resilience of marine 
ecosystems in the face of increasing global pressures such as climate change. 

Improved coordination and implementation of land-based pollution programs, in 
alignment with other sectoral policies, and oil spill prevention measures are re-
quired to avoid nutrient overload and hazardous impacts. We need to improve fish-
eries management if we are to sustain healthy fish stocks and economically-viable 
fishing industries. Destructive fishing practices must be eliminated and bycatch 
drastically reduced. The development, strengthening and implementation of inter-
national and national policies are also needed to address declines in vulnerable and 
declining marine species. 

Despite the role of the oceans and coasts play in supporting our economic well- 
being, they remain poorly understood. Core funding for ocean science and research 
is necessary to expand our knowledge and allow us to continually adapt our man-
agement strategies for maximum effectiveness. Traditional approaches to coastal 
and marine management should be re-assessed and vulnerability studies need to 
consider new demands on marine ecosystems and their productivity. 

In the last few years, the importance of marine biological resources that exist be-
yond the limits of national jurisdiction—the high seas—as well as on the threats 
to these important resources have increasingly been highlighted. There is a need to 
capitalize on this growing awareness and find ways to reduce the multiple threats 
to marine biodiversity in these areas in ways that are consistent with international 
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law. Broadest possible participation in the United Nations Convention on the Law 
of the Sea would ease this process. 
Working together 

There are many other important steps needed to boost biodiversity conservation 
at the international level. There is a need to make all data on biodiversity and eco-
systems easily accessible to all who need it, including industry. This means solving 
data proprietary issues. All relevant institutions need to be encouraged to share 
their data, even though they may have invested significant resources in compiling 
the information. A sustainable, self-financing, business model for open access needs 
to be developed and implemented. Financial support must be provided to developing 
countries, which arguably have the greatest need for access to biodiversity data. 

The world is looking to the U.S. with great expectations in relation to the environ-
ment. Of course, one nation alone cannot change the world but it can have an enor-
mous influence. Much is possible, but only by mustering the political will at all lev-
els to face and confront environmental challenges. The environmental community is 
heartened by the positive steps taken in the early days of the new U.S. Administra-
tion, particularly towards putting science at the foundation of policy development 
and natural resource management. IUCN, like other science-based conservation or-
ganizations, stands ready to help the U.S. and other nations achieve the ambitious 
but achievable goal of global sustainability. 
IUCN—International Union for Conservation of Nature 
1,000 organizations and 10,000 experts solving our planet’s greatest 

challenges 
In addition to the U.S. State Department, IUCN has six U.S. government agency 

members including the Environmental Protection Agency, the Fish and Wildlife 
Service and the National Oceanic and Atmospheric Administration. Working on be-
half of more than 1,000 member organizations, both government and non govern-
mental, IUCN is a unique environmental democracy operating at all levels from the 
villages of Central Africa to the United Nations’ General Assembly. By mobilizing 
knowledge and expertise from all regions of the world, IUCN’s powerful machinery 
is best able to convert policy into practice, allowing key decisions at higher levels 
to be informed by field information and expertise, and in turn, applying policy les-
sons at the ground level. 

Ms. BORDALLO. Thank you, Dr. Jackson. And I am very encour-
aged by your testimony, and congratulate your organization for de-
veloping important products that deliver critical data to decision 
makers on the ground. 

And now I would like to recognize Mr. Nutter. It is a pleasure 
to welcome you this morning, and you can proceed. 

STATEMENT OF FRANKLIN W. NUTTER, PRESIDENT, 
REINSURANCE ASSOCIATION OF AMERICA 

Mr. NUTTER. Thank you very much, Madame Chair. It is a pleas-
ure to be here before the committee today and offer our perspective 
on managing risk by promoting the conservation of our natural re-
sources, and through risk mitigation efforts along our densely pop-
ulated coastlines. 

In simple terms, reinsurance is the insurance of insurance com-
panies. One of its primary functions is to provide transfer for insur-
ers for major natural catastrophe risk. 

For example, in 2005, with Hurricanes Katrina, Rita, and Wilma, 
nearly 61 percent of all the insured losses paid by the insurance 
industry were transferred to the reinsurance market. 

The insurance industry’s financial interest is interdependent 
with climate and weather. It is the risk of natural events that 
drives the demand for insurance coverages; yet, if not properly 
managed, can threaten the financial health of an insurer if it is 
over-exposed in high-risk areas. 
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As has been mentioned by several witnesses, the insured prop-
erty along our coastlines has risen dramatically. One study esti-
mated that it has nearly doubled every decade. And at the end of 
2007, our estimates are that the privately insured property values 
along the Gulf and Atlantic coasts totaled nearly $9 trillion. And 
of course, economic losses associated with natural catastrophes has 
risen dramatically. 

With 30 percent of the U.S. population living in coastal counties 
that are exposed to extreme events, global climate change will only 
increase this exposure and potential losses. 

Congress should help people living in hurricane-prone coastal 
areas to take proactive mitigation steps to protect their property, 
rather than encourage further development in these high-risk envi-
ronmentally sensitive locales, by creating taxpayer-funded pro-
grams to subsidize insurance. 

Our organization has partnered with other diverse interest 
groups to create the Americans for Smart Natural Catastrophe Pol-
icy to promote environmentally responsible, fiscally sound ap-
proaches to natural catastrophe policy, in the interest of public 
safety. I have listed a number of our partners in this, including the 
National Wildlife Federation, American Rivers, Defenders of Wild-
life, Friends of the Earth, Republicans for Environmental Protec-
tion, the Sierra Club, and, most recently, the Nature Conservancy 
as part of that coalition. 

And it stands for the following principles: that we should build 
smart, according to the most modern building standards and codes 
reflecting exposure to natural catastrophe disasters and cost-effec-
tive loss-reduction measures; promote risk avoidance and proactive 
mitigation measures; protect both the public and ecosystems that 
provide natural buffers to storms, renewed efforts should be made 
to preserve coastal areas consistent with effective state and Federal 
laws; and also to provide, to ensure, based upon risk, private and 
public property, insurance should be established based upon risk 
exposure. 

While our coalition members have different priorities, we all 
agree that certain actions being considered by Congress may have 
a detrimental impact on oceans, coastal systems, and wildlife. Our 
coalition opposed proposals to expand the National Flood Insurance 
Program to include wind-power coverage, largely because it would 
overwhelm a program that is already $18 billion in debt, and en-
courage further development in unsafe or environmentally sensitive 
areas. 

There are many steps that we can take to mitigate losses and 
protect our oceans, coastal and wildlife resources. Among them in-
clude incorporating climate change and risk assessment and risk 
mitigation that is translated to local levels, particularly for the 
mapping of flood, shoreline, and inundation areas. 

We should require risk-based land-use planning and the integra-
tion of natural hazards into land-use planning. We should design 
infrastructure to consider natural hazards and climate change. 

Our organization is also part of a building code coalition whose 
goal is to enact legislation to amend the Stafford Act, by encour-
aging states to adopt nationally recognized model building codes for 
residential and commercial structures. 
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During this year’s consideration of the economic stimulus pack-
age, our coalition supported an increase in funding to FEMA’s pre- 
disaster-mitigation program to provide funds to states for commu-
nity-based hazard-mitigation activities. We also advocated for ef-
forts to ensure that infrastructure projects funded through Federal 
appropriations consider and incorporate measures to reduce the 
risk of potential impacts of natural disasters. 

Our coalition supports the Coastal Barrier Resources System, 
which prevents structures proposed for construction in undeveloped 
environmentally pristine areas from purchasing Federal flood in-
surance. The Coastal Zone Management Act could provide a tool, 
essentially a climate adaptation tool, to ensure states are planning 
for potential risks posed by the impacts of climate change. 

If blended with state mitigation plans already required by the 
Stafford Act and approved by FEMA, the combination provides 
states with the planning tools they need to develop and implement 
a climate adaptation policy. 

Last, I would like to commend the committee for recognizing the 
importance of risk mitigation to conservation of our ocean, coastal 
ecosystems, and wildlife resources in an increasingly dynamic and 
unpredictable environment. Clearly, all stakeholders must work to-
gether to make sure that we have environmentally sound and fis-
cally responsible policy that will ultimately reduce costs borne by 
the Federal and state governments, insurers, and American tax-
payers. 

Thank you. 
[The prepared statement of Mr. Nutter follows:] 

Statement of Franklin W. Nutter, President, 
Reinsurance Association of America 

My name is Frank Nutter and I am President of the Reinsurance Association of 
America (RAA). The RAA is a national trade association of property and casualty 
reinsurers doing business in the U.S. Its membership is diverse, and includes rein-
surance underwriters and intermediaries licensed in the U.S. and those that conduct 
business on a cross-border basis. It is a pleasure to appear before you today at this 
hearing on ‘‘Managing Ocean and Wildlife Resources in a Dynamic Environment.’’ 
In particular, I will address the reinsurance perspective on managing risk by pro-
moting the conservation of our natural resources and through risk mitigation efforts 
along our densely populated coastlines. 
U.S. Reinsurance Market’s Interest in Oceans and Wildlife Resources 

First, let me provide a brief background on reinsurance. In simple terms, reinsur-
ance is insurance for insurance companies. Reinsurance is critical to the insurance 
marketplace because it reduces the volatility experienced by insurers and improves 
insurers’ financial performance and security. It is widely recognized that reinsur-
ance performs at least four primary functions in the marketplace: to limit liability 
on specific risks; to stabilize loss experience; to provide transfer for insurers of 
major natural and man-made catastrophe risk; and to increase insurance capacity. 
I cannot emphasize enough the important role that reinsurance plays in the insur-
ance marketplace. Reinsurers have assisted in the recovery from every major U.S. 
catastrophe over the past century. By way of example, 60% of the losses related to 
the events of September 11 were absorbed by the global reinsurance industry and 
61% of Hurricanes Katrina, Rita and Wilma in 2005 were ultimately borne by 
reinsurers. 

Reinsurers have a keen interest in managing risk as a means to reduce economic 
loss. The insurance industry’s financial interest is inter-dependent with climate and 
weather. It is the risk of natural events that drives the demand for insurance cov-
erage, yet if not properly managed, can threaten the financial health of an insurer 
if it is over-exposed in high risk areas. An insurance company’s financial viability 
rests on its ability to estimate the economic consequences of future events. 
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1 Data from Munich Reinsurance Company 
2 2 The Wharton School 

Increasing Exposure to our Nation’s Coastlines and Wildlife Resources 
According to AIR Worldwide, a catastrophe modeling firm, insured property val-

ues along the Gulf and Atlantic coasts have doubled every decade. At year-end 2007, 
Gulf and Atlantic coast insured property values equaled $9 trillion. Globally, the 
economic losses due to extreme weather have also risen dramatically over time: 
1950-59—$53B; 1906-69—$93B; 1970-79—$162B; 1980-89—$263B; 1990-99—$778B; 
2000-2008—$620B. 1 Interestingly, between 1970 and 2004, storms and floods ac-
counted for 90% of those losses. In 2005, Hurricanes Katrina, Rita, and Wilma re-
sulted in $87B in insured losses and an additional $20B of losses due to flood that 
were ultimately covered by the National Flood Insurance Program. Since 2001, nine 
out of the top 20 costliest natural disasters have occurred in the U.S. 

There are two principal socio-economic factors driving these increased losses—the 
degree of urbanization and value at risk (i.e., higher property values in higher risk 
areas). 2 With 30% of the U.S. population living in coastal counties that are exposed 
to extreme events—such as hurricanes and storm surge—global climate change will 
only increase this exposure and potential losses because of its affects on the inten-
sity and frequency of extreme atmospheric events and storm surge. According to Dr. 
Dennis Miletti, author of ‘‘Disasters by Design,’’ ‘‘we are putting more property of 
greater value in harms way.’’ 

Mitigation Works to Save our Coastlines and Wildlife 
Congress should help people living in hurricane-prone coastal areas take proactive 

mitigation steps to protect their property, rather than encourage further develop-
ment in these high-risk, environmentally-sensitive locales by creating taxpayer- 
funded programs to subsidize homeowners’ insurance. The RAA has partnered with 
other diverse interest groups to create the Americans for Smart Natural Catas-
trophe Policy Coalition to promote environmentally-responsible, fiscally-sound ap-
proaches to natural catastrophe policy in the interest of public safety. Our environ-
mental allies and coalition partners are particularly interested in protecting our 
oceans, coastal ecosystems, and wildlife. They include American Rivers, Defenders 
of Wildlife, Environmental Defense Fund, Friends of the Earth, National Wildlife 
Federation, Republicans for Environmental Protection, Association of Bermuda In-
surers and Reinsurers, American Consumer Institute, Americans for Prosperity, 
Competitive Enterprise Institute, Council for Citizens Against Government Waste, 
and the National Association of Professional Insurance Agents. The Coalition’s guid-
ing principles are as follows: 

Principles for Natural Disaster Mitigation and Assistance 
• Build Smart: Properties in coastal areas and other high-hazard areas should be 

built, replaced or repaired according to the most modern building standards and 
codes reflecting exposure to natural disasters and effective loss-reduction meas-
ures. Based on the continuing scientific assessment of the effects and con-
sequences of a changing climate, property and infrastructure development in 
coastal and other high-hazard areas have placed people in harm’s way and 
property at significant risk of loss from natural catastrophic events. 

• Encourage Safety: Government incentives should promote risk-avoidance and 
proactive mitigation measures to protect the public from a broad range of nat-
ural disasters, including wind, flood, wildfires and earthquakes. 

• Use Nature: To protect both the public and ecosystems that provide natural 
‘‘buffers’’ to storms, renewed efforts should be made to preserve coastal areas 
consistent with effective state and federal laws, using uniform, objective stand-
ards. 

• Insure Based On Risk: Private and public property insurance premiums should 
be established on the basis of risk exposure, including catastrophic risk, subject 
to state law that risk premiums should be neither excessive nor inadequate. 

• Assume Responsibility: Responsibility for state insurance and reinsurance pro-
grams that pool natural disaster risks should remain with those states which 
have established such programs, rather than shifting the financing to the fed-
eral government through such means as federal loans or reinsurance. 

• Target Government Assistance: Programs should focus on people and not on in-
surance companies: 
Æ Extend tax credits, loans and grants for measures designed to protect the 

property from natural disasters—rather than for programs designed to sup-
port artificially low insurance rates. 
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Æ Provide means-based assistance, focused on low and fixed income residents— 
rather than wealthy individuals with expensive beach front or vacation 
homes. 

Æ Discourage development in coastal areas and other high-risk areas—federal 
assistance should not subsidize new property development in coastal areas 
vulnerable to catastrophic storms, or other high-risk areas. 

While Coalition members have differing priorities, we all agree that certain ac-
tions being considered by Congress will have a detrimental impact on oceans, coast-
al ecosystems, and wildlife. During the last Congress, proposals to expand the Na-
tional Flood Insurance Program (NFIP) to include wind damage were considered in 
both the House and Senate. We believe adding wind as a covered peril would: 

1. Overwhelm the NFIP. The program already has an $18 billion deficit and is 
struggling to resolve flood claims, manage fraud arising from Hurricane 
Katrina payouts, and prevent insolvency. Adding wind insurance will distract 
from the program’s mission and substantially undermine efforts to stabilize the 
program. 

2. Encourage further development in unsafe or environmentally sensitive areas. 
Supporting wind insurance that encourages unwise construction in high risk 
areas sends the wrong message to communities regarding the environmental 
impact and danger of living in hazard-prone coastal areas and floodplains— 
areas that may be increasingly vulnerable given the potential impacts of cli-
mate change. 

3. Cost taxpayers billions. Experience with the NFIP shows, and the American 
Academy of Actuaries confirms, that adding federally-backed wind insurance 
will not be actuarially sound despite language the contrary. Taxpayers nation-
wide will be left to pay the cost of wind damage, which would more than triple 
the government’s exposure under NFIP. 

4. Discourage the provision of wind insurance by the private market. 
Similar problems apply to the creation of new federal natural catastrophe pro-

grams that would require the federal government to provide loans intended to bail 
out state natural disaster catastrophe funds or require the federal government to 
provide government reinsurance for a state’s property and casualty insurance pro-
gram. 
Positive Steps to Protect Our Coastlines and Wildlife 

There are many steps we can take to mitigate losses and protect our ocean, coast-
al and wildlife resources. Among them: 

1. Incorporating climate change in risk assessments and risk mitigation. The sci-
entific community should be encouraged to translate the localized impacts of 
climate change for planning purposes—flood, shoreline and inundation maps 
should reflect local climate change impact assessment, including scenario as-
sessments. 

2. Requiring risk-based land use planning. This would include the integration of 
natural hazards into land use planning with goal of protecting development 
and wildlife from extreme weather and erosion. 

3. Designing infrastructure to consider natural hazards and climate change. 
4. Strengthening ecosystems as part of risk mitigation strategies. Coastal wet-

lands, barrier islands and natural coastal vegetation serve as buffers from 
ocean-driven extreme events. Make them part of an adaptation strategy. 

5. Insisting that insurance for properties in coastal zones be risk-based as a 
means to set more appropriate risk-based costs for building in environmentally 
sensitive or high risk areas, such as along our nation’s coastlines. 

Additional Considerations 
The RAA is also part of the Building Code Coalition whose goal is to enact legisla-

tion to amend the Stafford Act. This legislation would enhance existing mitigation 
programs by encouraging states to adopt nationally-recognized model building codes 
for residential and commercial structures. With billions of dollars paid by the fed-
eral government and the private sector for disaster relief and rebuilding of commu-
nities, legislation that would enhance FEMA’s ability to ‘‘prepare for, prevent, re-
spond to and recover from disasters’’ is critically important. 

There are several other statutes that are not traditional areas of expertise of the 
insurance industry where there may be opportunities to adopt legislative changes 
and move them closer to implementation. For example, during this year’s consider-
ation of the economic stimulus package, many members of our Coalition supported 
an increase in funding to FEMA’s Pre-Disaster Mitigation (PDM) program. This pro-
gram provides funds to states for community-based hazard mitigation activities 
identified in a State Mitigation Plan such as increasing building elevations, flood- 
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proofing, improving the survivability of existing and new buildings, and relocating 
willing sellers from natural disaster prone areas. In addition, we advocated for an 
effort to ensure that infrastructure projects funded through federal appropriations 
consider, and incorporate measures to reduce, the risks of the potential impacts of 
natural disasters, such as windstorms and floods, particularly in light of the antici-
pated effects of global climate change. Our Coalition also supported a tax credit pro-
posal that would have provided homeowners with a credit of up to $1500 for actions 
taken to make their homes more structurally sound to protect them against risks 
posed by natural disasters. 

Hazard mitigation programs are well-established as a cost-effective means to re-
duce the impact of natural disasters. For example, in 2007, the Congressional Budg-
et Office found that projects funded through the Pre-Disaster Mitigation program 
between 2004 and June 2007 resulted in a reduction of future disaster spending of 
approximately three dollars for every dollar spent on these projects. Similarly, in 
2005, a Congressionally-mandated study by the Multihazard Mitigation Council (an 
advisory body of the National Institute of Building Sciences) concluded that cost-ef-
fective mitigation saves an average of four dollars for every dollar spent. 

Land-use planning, largely the purview of local governments, is also key to reduc-
ing development in environmentally-sensitive, high-risk coastal areas. Our Coalition 
supports the Coastal Barrier Resources System which prevents structures proposed 
for construction in undeveloped, environmentally-pristine areas from purchasing 
federal flood insurance. The Coastal Zone Management Act could provide a tool— 
essentially a climate adaptation tool—to ensure states are planning for the potential 
risks posed by the impacts of climate change. If blended with the State Hazard Miti-
gation Plans already required by the Stafford Act and approved by FEMA, the com-
bination provides states with the planning tools they need to develop and implement 
a climate adaptation plan. 
Conclusion 

I would like to commend the Committee for recognizing the importance of risk 
management to the conservation of our ocean, coastal ecosystems, and wildlife re-
sources in an increasingly dynamic and unpredictable environment. Clearly all 
stakeholders must work together to ensure environmentally-sound and fiscally re-
sponsible policy that will ultimately reduce the costs borne by federal and state gov-
ernments, insurers/reinsurers, and the American taxpayers, as well as save lives, 
protect habitats, and ensure our coastal areas thrive for generations to come. 

Thank you. 

Ms. BORDALLO. Thank you very much, Mr. Nutter. I will now rec-
ognize Dr. Rothschild to testify. Please begin. 

STATEMENT OF BRIAN ROTHSCHILD, Ph.D., MONTGOMERY 
CHARTER PROFESSOR OF MARINE SCIENCE, SCHOOL FOR 
MARINE SCIENCE AND TECHNOLOGY, UNIVERSITY OF 
MASSACHUSETTS 

Mr. ROTHSCHILD. Thank you, Madame Chairman, committee. I 
have been asked to address information products, services, and 
tools to address conservation, and to protect and conserve the 
ocean. 

In the early 1900s, conservation was a concept. At the time many 
people thought our natural resources were unlimited. This sup-
pressed actions that would have prevented irreversible effects of 
human activity that we see today. 

Clearly, the global human population explosion, consequent satu-
ration of the atmosphere and ocean with pollutants, and mis-
management of resources, places conservation beyond a mere con-
cept. Conservation is now an imperative. 

The conservation imperative requires action. This is easy to say, 
but difficult to implement. 

The difficulty arises from the fact that we do not have the budget 
resources to address the total array of conservation problems. As 
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a result, we have to focus on the problems that are most critical. 
We have to ask the right questions. It is not so easy to conduct the 
concrete analysis required to identify the most critical questions. 

We have to produce the concrete quantitative analysis necessary 
to ensure that we are making the best program investments. 

Let us take an example from fisheries. The Magnuson-Stevens 
Act has a number of goals. One is to eliminate overfishing; two is 
to fully utilize optimal yield; and three is to take account of eco-
nomic and social fabric of fishing communities. 

To take these goals seriously and efficiently balance them, we 
need to fill in serious and material shortfalls in our information 
base. For example, standard fishing conservation management 
practices only account for being able to manage one species at a 
time. We don’t have the techniques to manage the interaction be-
tween two species, let alone a whole ecosystem. 

The techniques do not account for changes in physical environ-
ment. Something as simple as water temperature is not accommo-
dated in fishery management. 

Fishery management techniques do not presently account for eco-
systems, and, as a consequence, can’t really deal with issues of cli-
mate change. The fishery management techniques that are used 
don’t take into account economics even, and sociology, even though 
these are well-known components of fishing. 

And finally, there is not an end-to-end systems engineering ap-
proach to ensuring coordinated and coherent cost-effective manage-
ment of the entire process. 

In my view, we need a three-year effort to retool fishery manage-
ment. The effort would be initiated with the creation of three cen-
ters that focus on our greatest shortfalls in science, engineering, 
and technology. 

The first center would be a national center for ocean ecosystem 
research, which would focus, organize, and program an in-depth 
understanding of ocean ecosystems, particularly as they relate to 
fisheries and the waste-sink capacity of the ocean in an environ-
ment that is changing because of the climate. 

The second national center for fishery management systems 
would develop a systems engineering approach to fishery manage-
ment, including the end-to-end balancing of data acquisition, con-
trol rules for management, and dissemination of information to 
managers, legislators, and the fishermen. 

And finally, a national center for fishing engineering would focus 
on the green issues of improving the efficiency of fishing gear, sepa-
rating good fish from bad fish, big fish from little fish, reducing by- 
catch, and improving fuel utilization, and less influence of bottom- 
tending gear on the bottom organisms. 

I see the creation of these centers by using existing resources 
and personnel. The answers to the questions that are posed essen-
tially relate to creating a capability. That is what these three cen-
ters are intended to do, is to create a capability which does not 
presently exist to address the most critical conservation issues, 
using our fishery resources as a model. 

Thank you very much. 
[The prepared statement of Mr. Rothschild follows:] 
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Statement of Brian J. Rothschild, Montgomery Charter Professor 
of Marine Science, University of Massachusetts Dartmouth 

The Subcommittee recognizing ‘‘that the conservation of our ocean and wildlife re-
sources will be ‘...impacted by a host of challenges, including climate change, energy 
development, the economic downturn, and federal budget deficits’,’’ has asked my 
views ‘‘regarding: 1) the information, product, and service needs necessary to ad-
dress conservation in a dynamic era; and 2) new tools, which Congress may con-
sider...to protect and conserve...ecologically healthy oceans.’’ 

In the global and national context, the substantial environmental challenges that 
we face are intertwined with the ever-increasing human population and consequent 
food and water shortages; growing limitations in waste-management options; and 
declining societal welfare. The concentration of population into cities located on 
coasts or large waterways continues unabated. The differences in priorities between 
the rich and the poor are significant challenges to any comprehensive approach to 
coastal and ocean conservation. 

In addressing these issues, we have sometimes arrived at simplistic definitions 
and approaches that are potentially ineffective in solving the problem. These sim-
plistic approaches are evident in terms of both what we know and what we do not 
know and in terms of the conceptual underpinnings for policy. 

For example, while everyone knows that climate change is affecting the ocean, 
many think that the effect is limited to sea-level rise and increased ocean tempera-
tures. However, the increased heat has significant influence on ocean stability and 
hence on nutrient cycling and ocean productivity, affecting at the fundamental pro-
ductivity and organization of the ocean ecosystem. 

With regard to conceptual underpinnings, when we think of the challenges facing 
our ocean resources, we naturally think of ‘‘conservation.’’ In the early 1900s, society 
became aware of the need to conserve our natural resources. At that time, ‘‘con-
servation’’ was an important concept. While, at that time, some had the prescience 
to understand its importance, others perceived resources to be virtually limitless 
and suppressed actions that would have prevented the irreversible effects of human 
activity that we observe today. 

But, conservation is no longer a concept, it is an imperative. Taking into account 
the involvement of a burgeoning global population, a growing scarcity of many re-
sources, and the complex character of global environmental change requires estab-
lishing the conservation imperative. An imperative requires action! And it is obvious 
that plans for action need to be constructed in the context of shrinking budgets and 
the need to preserve and even create employment. 

How do we address the conservation imperative in time of scarce possibly shrink-
ing budget resources? 

In a time of shrinking budgets, we have to ask the right questions to ensure that 
we focus our resources on the most important problems. As an approach, we might 
start by listing all of the perceived conservation issues that concern us. We would 
find some issues would be relatively easy to identify. Other issues would be ex-
tremely complicated. Some of the complicated issues would be oversimplified to the 
extent that their supposed solutions would not result in the intended effect and, in 
fact, some of the unintended consequences might be negative. 

In addition, we would almost certainly find that the magnitude of the total per-
ceived required effort would far exceed resources needed to address the issues. (Let 
us not forget that some environmental issues are global in scope.) 

The actions implied by the conservation imperative require us to select the most 
important conservation programs given a fixed budget. What are the smart choices? 
Are some remedies simplistic? Can we make everything pristine? How do we factor 
in sustainability and balance the political realities of resource use? 

At the end of the day, we need a concrete quantitative analysis to assure us that 
we are asking the right questions. Without such analysis, how can we be sure that 
the budget and personnel are appropriately allocated? As important, are we orga-
nized to maximize our capability to address the right questions in a cost effective 
way? 

Let’s examine the specific case of the conservation and management of fish stocks. 
The conservation of fish stocks is governed by the Magnuson-Stevens Act. This legis-
lation requires that management strike a balance among competing goals: 1) elimi-
nating overfishing, 2) fully utilizing optimum yield, 3) taking into account the eco-
nomic and social fabric of fishing communities, and 4) utilizing the best available 
science in the process. 

In the context of the conservation imperative in this particular application, we do 
not have the tools to address the balance among controlling fishing, obtaining the 
optimum or maximum yield, and balancing the needs of society. 
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The core science equations used in fishery management are not realistic. The 
ocean environment drives variations in fish stock abundance, yet it is not included 
in the core science equations. Many fisheries catch many species at the same time, 
yet the core equations are only capable of dealing with a single species at a time 
(not two species and certainly not entire ecosystems). The population dynamics of 
fish populations are dependent upon the ecosystem within which they live, yet eco-
systems are poorly understood. In particular, the component of the ecosystem that 
drives fish recruitment—the dynamics of the plankton and their interaction with 
physical forcing—is in particular even less understood. Despite the fact that there 
is considerable information on fishery economics, that information and associated 
body of theory is almost never used in fishery management. 

Existing data on fisheries is dependent to a significant degree on results from re-
search survey vessels. Because these vessels are very expensive to operate, it is dif-
ficult to assemble frequent relatively real time data. The reliance on survey vessels 
meets some needs but suppresses obtaining data from fishing vessels. Data from 
fishing vessels satisfies the need to know how effective each fishing vessel is, a crit-
ical need in management, and provides basic data. 

The nature of the core science equations, the data necessary to fuel the core equa-
tions, and the flow of information comprise a system. This system has neither been 
specified nor analyzed in the context of a systems engineering problem. Experience 
shows that managing without using a systems context is very expensive. Adopting 
a systems approach would improve the quality of management without increasing 
costs. 

At stake is the fact that the legal requirement of the MSA, to balance the com-
peting goals of suppressing overfishing, attaining optimum yield, and taking into ac-
count the economic and social needs of fishing communities are poorly addressed. 

So, how do we develop the capability to address the conservation imperative in 
fisheries? We need to develop a critical-mass effort in three essential areas. To do 
this we need to develop a sending-a-man-to-the-moon approach. We need to focus 
many existing efforts in three national research centers. 

There needs to be a National Center for Ocean Ecosystems Research (NCOER). 
Virtually every fundamental problem that relates to our resources—fisheries and 
the waste-sink capacity of the ocean—can be found in the structure and functioning 
of the ocean ecosystem. The NCOER would focus on critical problems in our under-
standing of ecosystems, particularly the role of the plankton as it affects fish popu-
lation dynamics. It is important to recognize that understanding ecosystems is also 
critically important to understanding the very important role plankton play in driv-
ing the ocean and atmospheric component of global change. A particular issue of 
concern is the interaction among species of fish, recruitment dynamics, and sce-
narios that result from a changing climate—the linkages we need to forecast our 
nation’s fisheries resources, and other species of concern. This would address critical 
components of the identification of conservation imperatives. 

There needs to be a National Center for Fishery Management Systems (NCFMS) 
applying a systems engineering approach to the technical requirements of fishery 
management. This center needs to focus on the requirements for fishery manage-
ment and the alternative approaches to meet these requirements. NCFMS would de-
velop the procedures for development of end-to-end fishery management systems fa-
cilitating sampling theoretic data collection; efficient and focused use of simple fish-
ery control rules; and rapid information reports to managers and various user 
groups. The focus would be on developing simpler, more cost-effective techniques 
that effectively sample the catch and provide advice on optimum yield—a critical as-
pect of the conservation imperative. 

There needs to be a National Center for Fisheries Engineering (NCFE). NCFE 
would focus on the improvement of fishing gear and fishing strategies to reduce by- 
catch and fuel consumption. New net systems and ways of sensing fish from fishing 
boats would be a priority with the thought-in-mind that these would do a better job 
in saving fuel and separating wanted fish from unwanted fish—both conservation 
imperatives. Much of the work in this Center would be undertaken in collaborative 
programs with the fishing industry—a possible target for stimulus funding. 

To respond to the second question posed by the subcommittee concerning new con-
servation tools, I think that the most productive effort is to take an end-to-end sys-
tems approach to fisheries management. This has essentially not been done, and be-
cause of this, we are not sure whether we are asking the right questions or being 
cost-effective in our approach to management. 

A priority focus establishing the three Centers would involve a refocusing and re-
targeting of existing personnel and budget resources. In the short term, we could 
continue to manage fish under the existing system. I envision after a three-year 
carefully phased effort, the three Centers would arrive at an innovative approach 
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to fishery management, effectively providing new and more cost-effective conserva-
tion tools. This approach would not only enable a much clearer public perception 
of our nation’s fishery resource management process, but also achieve solid definable 
results in balancing overfishing, optimum yield, and the economic needs of commu-
nities. 

Ms. BORDALLO. Thank you, Dr. Rothschild. And I will now recog-
nize Members for any questions that they may wish to ask. And 
this will alternate between the Majority and the Minority 
Members. 

I will begin with a few questions for Dr. Pomponi. 
Your testimony outlined several areas of research that need fur-

ther study to make adaptive management more effective, and en-
hance our ability to predict impacts of climate change. 

Can you prioritize these research needs? 
Ms. POMPONI. Probably the greatest need—well, in fact the great-

est need would be to get a better understanding of kind of the base-
line data. 

But I think the greatest, to enable us to do that, I think we are 
going to have to develop the infrastructure, put the infrastructure 
in place. We have already got part of that in place, in terms of our 
observing systems; but I think being able to establish a regional 
approach that is integrated across many regions, to be able to pro-
vide the data so that we can effectively communicate among re-
gions and convert those data into information that can be used by 
resource managers, I think is going to be probably the greatest pri-
ority. 

Ms. BORDALLO. So, improving the infrastructure on the current 
infrastructure? 

Ms. POMPONI. Yes. 
Ms. BORDALLO. All right. Now, how will these critical research 

programs facilitate better decision making with regard to the 
threats of sea-level rise and ocean acidification? 

Ms. POMPONI. I think if we are going to adapt, we need to know 
what we are adapting to. And as I mentioned, that requires data 
and models and predictions. 

If what we expect is going to happen in terms of sea-level rise 
occurs, there will be habitat loss; there will be shifting ecosystems. 
That is going to affect not only our natural resources; it is going 
to affect our infrastructure, our coastal infrastructure, public 
health, national security. 

We need to reduce those uncertainties in our predictions in terms 
of sea-level rise. We need to reduce the uncertainties into what ma-
rine life is going to survive in a warmer and more acidic ocean en-
vironment. 

So, that is the type of information that we need to provide to bet-
ter formulate our predictive models, and be able to provide more 
information, so that we can manage to these, adaptively manage to 
these changes in the environment. 

Ms. BORDALLO. And Doctor, what new technologies are on the ho-
rizon that will enable better ocean management? 

Ms. POMPONI. I think there are some exciting new biological and 
genomic sensors that are going to help us, tags that we can put on, 
on larger animals. More sophisticated molecular tools that help us 
to understand what is actually living in the ocean environment. 
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From an engineering standpoint, gliders that enable us to assess 
the environment on a more comprehensive scale, on a broader 
scale. 

I think that it is important for us to maintain the continuity of 
our remote sensing data. So, satellite observations from space are 
going to be extremely important to continue that, to make a com-
mitment to continue that. 

And I think probably even most important out of this is that we 
need to make sure we can get the agencies to coordinate acquisition 
of data, the management of data, and the dissemination of those 
data to our end users. I think more than anything else, I mean, we 
have information, we have data. We need to be able to coordinate 
that. 

Ms. BORDALLO. We have to share it. 
Ms. POMPONI. Yes, and share it. Get it back in a usable format 

to the users. 
Ms. BORDALLO. What are your immediate and long-term infra-

structure needs, and how can we reduce the costs? 
Ms. POMPONI. Probably the more immediate ones are getting the 

ocean-observing system in place, and making sure that we have an 
integrated system across the United States. It is going to be costly, 
it really is. 

And so the key here is going to be, I think, to engage private 
partnerships, to get private partnerships involved; and to make 
sure that we are making best advantage, making optimal use of 
the existing facilities, so that we truly are integrating them. 

But I would be remiss if I didn’t say that I think we need to 
make a commitment to our academic research fleet. That is, we 
really do need to improve our research vessels that are going to be 
able to go out and service ocean observatories, take other addi-
tional measurements, and be able to integrate what we are finding, 
what we are learning from our satellite observations with what we 
are learning in situ in the ocean. 

Ms. BORDALLO. Thank you very much, Doctor. And now I would 
like to recognize our Ranking Member here, Mr. Wittman from the 
State of Virginia. 

Mr. WITTMAN. Thank you, Madame Chairwoman. 
Dr. Jackson and Dr. Pomponi, I just wanted to point out I appre-

ciate your advocacy of the ecosystem approach in marine manage-
ment. I think that sort of holistic approach is extraordinarily valu-
able. 

It has been, though, it seems somewhat difficult to the U.S., be-
cause of things like the Endangered Species Act and Marine Mam-
mal Protection Act, that elevate protection of certain species at 
higher levels than others. 

And with that in mind, can you comment about how you see the 
U.S. approach to an ecosystem paradigm or framework in man-
aging our marine resources? How can we do that, based on these 
existing Acts that sort of create a tiered approach to this eco-
systems management? 

Ms. POMPONI. If I may go first? I think the key to that is going 
to be to get the agencies that are responsible for these, these regu-
latory policies to work together. I mean, we are dealing with a situ-
ation right now where we are trying to come up with a plan for 
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environmental management prior to putting in some offshore re-
newable energy prototypes. 

And it really does involve working with a variety of agencies to 
make sure that we are taking care of, you know, we are addressing 
each of these regulatory policies. I think that is probably, it might 
be a Pollyanna approach, but it is the simplest approach. And it 
is one actually that is working right now, I think. 

Mr. JACKSON. Yes, I think I will just add very simply to that. I 
think that the ecosystem approach could provide you a tool to focus 
the efforts of multiple government agencies and non-governmental 
organizations on a single, a single objective, if you like, for a sub- 
region. 

It also enables trade-offs to be made. And we have heard that 
this morning in the Subcommittee. First to identify what those 
trade-offs could be, and for decision makers and yourselves to un-
derstand what is the consequence of those trade-offs, including 
with predicted species, and make better informed decisions. 

So, this may not necessarily require a substantially increased in-
vestment; it is just refocusing where the investment goes. 

Mr. WITTMAN. Thank you. Mr. Nutter, you say that programs 
should focus on people, and not insurance companies; and that 
measures should be designed to protect the property, not support 
artificially low insurance rates. 

Can you tell me, does this type of program exist today? And if 
so, where? And can you tell us where it has been successful, and 
maybe give us some examples of its application? 

Mr. NUTTER. Certainly. Let me start with where it exists today, 
and that is inappropriate, it would seem to us. The National Flood 
Insurance Program, which is a FEMA-run program, has somewhere 
between 25 percent and 30 percent of its insured policies are sub-
sidized. In other words, they are not based upon true actuarial 
risk. It is an example of really encouraging and facilitating devel-
opment in coastal areas. 

Insurance is regulated at the state level, so I think the answer 
to your question is that some states have done a good job in finding 
that balance between consumer protection of insurance rates, and 
finding a risk-based rate. 

The state that has the most difficult time with this is really Flor-
ida, largely because it is so exposed to extreme natural events. It 
is very heavily populated, mostly, say that 80 percent of the people 
who live in Florida are exposed to hurricanes. And they have strug-
gled with finding the balance between actuarially sound insurance 
rates that send a clear message about what the risk is, and making 
certain that insurance is available to people. 

Mr. WITTMAN. Mr. Rothschild, one last question. In your testi-
mony you refer to simplistic definitions and approaches that have 
been potentially ineffective in solving the problems that we face in 
our marine environments. 

Can you give some examples of what definitions and approaches 
you mean? And maybe some effective ways with which to deal with 
these concepts. 

Mr. ROTHSCHILD. Well, one simplistic approach is the concept 
that we can rebuild fishery stocks in a 10-year time period. And 
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empirical observations show that sometimes fishery stocks take 
many more years than that 10 years, or a shorter period of time. 

And the approach to dealing with this really relates to having a 
better understanding of the dynamics of ecosystems. And I propose 
that we have a national center to study those components of eco-
systems. 

It is very difficult to have an ecosystem approach to management 
in fisheries when the most sensitive aspect of fish population dy-
namics is recruitment. And that is a problem—in other words, the 
number of young fish that are born each year. And that is a prob-
lem that is unsolved. 

Mr. WITTMAN. Dr. Rothschild, thank you. I think that is very in-
sightful. I think sometimes there is a tendency to oversimplify 
issues that we all know are extraordinarily complex, and all inter- 
related as to the ecosystem and other aspects of what we deal with. 

So, I think that holistic approach in trying to go away from some 
of the more simplistic ways to say well, it is as simple as A pro-
duces B, is where we need to go. And I appreciate your insights 
there. 

Thank you, Madame Chairman. 
Ms. BORDALLO. I thank the Ranking Member, Mr. Wittman. And 

now I would like to recognize the gentleman from Michigan, Mr. 
Kildee. 

Mr. KILDEE. Thank you, Madame Chair. 
Dr. Jackson, how does IUCN envision the Federal government 

fully implementing and enforcing existing laws, such as the Na-
tional Environmental Policy Act, the National Forest Management 
Act, and the Endangered Species Act? 

Mr. JACKSON. Yes, thank you. I will just say that I am not expert 
on the U.S.; my expertise is in international work. 

But I think coming from that perspective, there are many eyes 
on the U.S., particularly on the excellent legislation that has been 
put in place over many years. And it is, I think I mentioned in my 
testimony about leadership of the U.S. 

And I think a key thing here is the implementation that was in 
my statement, the implementation of that legislation, if fully fol-
lowed, will solve many of the environmental problems we have had, 
particularly on an ecosystem-based level. 

But more than that, it shows international leadership that these 
things can be done, they should be done, and they can be done eco-
nomically by investing in good legislation and in good implementa-
tion of that. 

This morning we heard also about the need for more integration 
across those various pieces of legislation, across the various agen-
cies. So, I think the comment in my statement was more keep up 
the good work, and take it forward; rather than shy away from the 
economic crisis, and go backwards. 

Mr. KILDEE. Let me ask you this. This is kind of a general prob-
lem we find in government. 

We have good laws, like NEPA and the National Forest Manage-
ment Act and the Endangered Species Act. Those are authorization 
bills, and authorization bills are somewhat like a get-well card. You 
know, if I have a friend who is ill, I will send my friend a get-well 
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card that expresses how I value my friend, how I feel about my 
friend. 

What my friend really needs is the healthcare card. That is the 
appropriation. 

Is there a difference, do you see a difference, a significant dif-
ference, between our sentiment expressed—and thank God they 
are, and I supported all of these things—in the authorization bills, 
and the actual health card bill, the appropriations to make sure 
these Acts actually carry out their purposes? 

Mr. JACKSON. Yes, definitely a difference. I think if we don’t fol-
low up with investment in the legislation, in the ability of agencies 
to implement those things, then it does remain as a get-well card. 

To me this is an issue of decision making. If you understand the 
degree of dependency we have on natural—— 

[Electronic interference.] 
Mr. JACKSON.—is that sufficient for what you get in turn? Inter-

nationally, a recent study showed that we get somewhere around 
$33 trillion a year from ecosystem services, comparing that to gross 
national product globally of $16 trillion a year. But if you look at 
the investment in economic issues versus environmental issues, I 
think we are fundamentally failing to understand where our de-
pendency lies as human beings. 

Mr. KILDEE. Thank you very much. I yield back, Madame Chair. 
Ms. BORDALLO. I thank the gentleman from Michigan, Mr. 

Kildee. 
And now I would like to recognize the gentleman from the Com-

monwealth of the Northern Marianas, Mr. Sablan. 
Mr. SABLAN. Thank you very much, Madame Chairman. And I 

am very happy that you continue to give some attention to the 
issues that are very important to the area we represent. I come 
from the Northern Mariana Islands, a part of Micronesia. 

And I am very pleased with the commitments or the attention 
that the oceans and climate change has been, are being given, be-
cause frankly, whether it involves that we are concerned about the 
polar bears in the Arctic or whether we are concerned about the 
inhabitants of an island in the Kiribas, climate change are indeed 
affecting these people and these mammals, these species. 

Dr. Pomponi, obviously despite that sometimes governments give 
their departments, their patients healthcare cards, sometimes pa-
tients compete for attention from doctors. 

So, the testimony highlighted the need for continued coordination 
among Federal ocean agencies. And that problem was highlighted 
in the report of the Commission on Ocean Policy. 

But can you tell us, please tell us how the lack of coordination 
has affected your own work through time? 

Ms. POMPONI. I think that the fact that there are multiple—you 
know what, I will give you one good example. I thought of actually 
just one example. 

One is that my own work involves marine natural products drug 
discovery. It is discovery of novel compounds from marine orga-
nisms that can be used to treat diseases, like cancer. 

The National Science Foundation doesn’t fund drug discovery, 
and the National Institutes of Health doesn’t fund kind of ocean- 
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related work. So, that type of research often falls between the 
cracks. 

So, that is one example that I can give you from my own per-
sonal experience. And so, for example, when you go to the National 
Science—and there has been an approach to address that, and that 
is the establishment of these ocean, the centers for oceans and 
human health, that have been joint ventures between the National 
Science Foundation and the National Institutes of Environmental 
Health Sciences. 

There are just a few of those. And the funding for those pro-
grams has dwindled. It has been drastically reduced. But that is 
an example of where going to a single agency is not, is not effec-
tive, but efforts have been made to collaborate among two or more 
agencies, to provide the necessary resources to address ocean and 
human health issues. 

Mr. SABLAN. Thank you, Doctor. Now we really need that health 
card. 

[Laughter.] 
Mr. SABLAN. Dr. Jackson, in your submitted, your written testi-

mony, you have said that the ocean drives weather patterns and 
so many other things. But I agree with you that marine ecosystems 
often extend across political jurisdictional boundaries. 

And so my question is, implementing existing law and accurate 
valuations for understanding that this Subcommittee on Insular 
and Ocean and Wildlife had oversight responsibility for certain 
agencies under NOAA or the Department of the Interior. 

What would be the focus of policy reforms to increase the com-
mercial rewards for conserving biodiversity, and increased pen-
alties for biodiversity laws? 

Mr. JACKSON. I am not sure if I am qualified to answer that 
question. In fact, I don’t think I can talk about national legislation 
to that extent. I am sorry. 

Mr. SABLAN. All right. So, my other question is how do you envi-
sion regional ocean management agreements governing the range 
of activities and process currently affecting marine ecosystems? 

Mr. JACKSON. Yes. I think you mentioned before that the, many 
of these marine ecosystems cross political jurisdictions, not just 
internationally, cross internationally. And an area of substantial 
weakness at the moment in international law is, it relates to the 
high seas, particularly to the U.N. Floor of the seas. 

I think that you could show considerable leadership here in en-
gaging in these issues, at least from the agencies’ perspective, with 
research into understanding the opportunities and constraints of 
improving that. We talked before about the ecosystem approach, 
applying that to the international high seas. 

It is something that is not impossible for several governments to 
come together, perhaps also with the private sector, the fishing in-
dustry, with the conservation community, to look at how can this 
be done in an effective manner, to yield longer-term benefits, both 
in terms of in biodiversity, but also in terms of economics of mak-
ing those fisheries more sustainable. This is particularly important 
for island communities that are heavily dependent on those fish-
eries. 

Mr. SABLAN. Thank you, Chair. 
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Ms. BORDALLO. I thank the gentleman from the Commonwealth 
of the Northern Marianas, Mr. Sablan. 

I would like to recognize the gentlelady from the Virgin Islands, 
Mrs. Christensen. 

Mrs. CHRISTENSEN. Thank you, Madame Chair. I just have 
maybe a few questions. But I would just like to point out that this 
afternoon at Salt River in the Virgin Islands is a meeting on the 
Joint Institute for Caribbean Marine Studies, a marine research 
and education center that the University of the Virgin Islands is 
collaborating with several other universities. And we have been 
working on it for years. So, hopefully, we will be able to contribute 
to the kinds of research that we are discussing today, and do it in 
the right way. 

It started out as a reef research center. So, the fact that it has 
gone from reef to marine, I think we are heading in the right direc-
tion. We are not just focusing on one, one entity in the oceans. 

Mr. Nutter, we live on, I represent the U.S. Virgin Islands. We 
can’t move from our coastal areas or get out of the way of the hur-
ricanes. 

And I have been here 12 years, and we have not been able to 
really pass any good legislation to provide for disaster insurance 
and windstorm insurance. I believe early on there was one, H.R. 2 
it might have been, that was around for several years, where states 
were required to put together an entity to provide reinsurance. 

You seem to not want the Federal government to do it. But do 
you have any opinions about that approach? Or is there some kind 
of regional approach where risk could be spread? We would look at 
that, but it seems like no matter where you are, you are subject 
to some kind of a disaster. 

So, if you can understand what I am asking. 
Mr. NUTTER. I think I do, and I appreciate the frustration of 

dealing with a very high-risk area that has hurricane exposure, has 
lived through many difficult time periods. 

Mrs. CHRISTENSEN. And is experiencing some of the effects of cli-
mate change. 

Mr. NUTTER. Absolutely. Certainly the companies that we rep-
resent, the reinsurance companies, do in fact provide a risk-spread-
ing mechanism for insurers that provide insurance to homeowners 
in a variety of areas. I am not as familiar with the Virgin Islands 
perhaps as I should be to answer your question. 

But it seems no question that, that a solution clearly is hazard 
mitigation, to see that the Federal government does provide suffi-
cient funding for the Virgin Islands and states to give people 
against their taxes, for instance, for providing mitigation against 
natural hazards—shutters, improved roofs, those kinds of things— 
so that people survive these natural disasters. 

And those kinds of efforts would seem to me to go a long way 
toward moderating the cost of insurance and the availability of in-
surance in particularly high-risk areas like that. 

Mrs. CHRISTENSEN. Well, we have done some of those things. We 
haven’t gotten tax credits for them. And our insurance costs didn’t 
go down commensurate to the fact that we did apply new building 
codes, new roofing standards, and so forth. But thank you for your 
answer. 
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Dr. Pomponi, I have listened, and I went through your testimony 
last night on ecosystem-based management. And obviously it brings 
together all of the ecosystem and managing, the marine resources. 
And as I understand it, it also coordinates activities between those 
entities that impact adversely or positively on the marine environ-
ment. 

But in my district, and I suspect others, it is the fishing commu-
nity that bears the brunt of any restrictions or attempts to address 
for any, the reduced fish resources of marine resources, or ad-
versely impacted marine resources. 

So, in your experience, how have we been able to address points 
toward non-point-source pollution and development, and their im-
pact on our marine resources. Because we haven’t been able to do 
it successfully. 

Ms. POMPONI. And in my experience, we are not doing it success-
fully in many other areas, as well. So, it is not only the Virgin Is-
lands. 

By the way, the reason I am a marine scientist today is because 
of an experience I had in the Virgin Islands when I was in college, 
so that is what led to me going into this field. 

Mrs. CHRISTENSEN. Great. 
Ms. POMPONI. I think that in general, any group that is tar-

geted—let me give you an example. In the state of Florida, non- 
point-source pollution that is attributed to nutrients coming in 
from septic tanks has been a very great cause of concern. 

And so, you know, what has happened in our state is that there 
is legislation that has been passed that is going to reduce that, 
both point and non-point-source pollution from nutrients, sewage 
going into our coastal environments. 

But it is a balancing act for each of these. I know that the fish-
eries are often targeted. And I think that when we start looking 
at establishment of these marine protected areas or habitat areas 
or particular concerns, we have to be really careful in terms of say-
ing OK, which areas are ones where fishing can occur, or which 
areas are ones where bottom-trawling should definitely not ever 
occur. 

So, it just requires more detailed information about the environ-
ment itself, about the actual impacts of the environment, and being 
able to show that there is a true cause-and-effect relationship. 

Does that sort of answer your question? 
Mrs. CHRISTENSEN. I think it begins to get to it. I think, you 

know, sometimes it is just politics that gets in the way. 
Ms. POMPONI. The public, yes, the political will. 
Mrs. CHRISTENSEN. Yes, and the need for development. And I lis-

tened to Nature Conservancy, you know, talk about trying to bring 
some balance. But sometimes in a small community, that balance 
is very difficult to achieve. 

Thank you, Madame Chair. I don’t have any other questions. 
Ms. BORDALLO. I thank the gentlelady from the Virgin Islands. 

And I just have a couple of wrap-up questions here. 
First, for Mr. Nutter. In a recent chartered Insurance Institute 

report, the CEO writes, and I quote, ‘‘In reality, climate change is 
here now. And it is as much opportunity as risk for those who are 
wise enough to adapt early on.’’ 
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So, how can the government help the insurance and reinsurance 
industries adapt and create opportunities in these times? And how 
can the government provide better climate-change information, so 
the reinsurance industry can reduce or mitigate for risk? At what 
scale is this information needed? 

Mr. NUTTER. That is a very good question, and I think the scale 
is really the answer to your overall question. 

Climate science that is being pursued by the National Science 
Foundation, the University Center for Atmospheric Research, and 
other climate researchers really need to localize as much of the cli-
mate information as possible, in order to do financial planning for 
the insurance industry or local planning for local governments in 
dealing with infrastructure—bridges, levees, roads, that sort of 
thing that localize climate information—would make a huge dif-
ference in helping everyone assess the risk, both to storm surge, to 
increase in intensity or severity of storms, as well as increased pre-
cipitation. 

So, I think the answer to your question is that if we could set 
a priority that we need to have localized impacts of climate change, 
as best we can get it, that would make a large difference in how 
we assess the risk, and how we manage the risk. 

Ms. BORDALLO. Thank you, thank you very much. And Mr. Nut-
ter, in your opinion, if we do a better job of recognizing and miti-
gating the risk of natural hazards in the coastal zone, can we ex-
pect to see more and better opportunities for fish and wildlife con-
servation as a collateral benefit? 

Mr. NUTTER. It is a question for me? Certainly, the coalition that 
we are working with that involves a number of environmental 
groups, the Consumer Federation of America, a number of taxpayer 
groups, is really seeking to find that balance between proper land- 
use management that preserves coastal ecosystems that can be 
used as buffers for extreme weather events, as well as to allow the 
development that Mrs. Christensen was talking about, to find that 
balance. 

So, absolutely. Trying to find that coordination between pre-
serving coastal areas that provide habitat, as well as provide pro-
tection for people, would be the best long-term solution to providing 
local land-use planning and financial management. 

Ms. BORDALLO. Dr. Rothschild, did you want to comment on 
that? 

Mr. ROTHSCHILD. I didn’t have anything to add. 
Ms. BORDALLO. You just agree, right? 
Mr. ROTHSCHILD. Yes, right. 
Ms. BORDALLO. Thank you. I have one that, well, this takes me 

home. 
Dr. Jackson, I am particularly interested in the section of your 

testimony that discusses mitigation banking in the context of wet-
lands. So, I would appreciate your thoughts on how mitigation 
banking might be utilized in Guam. 

Could the principals underlying the development of wetland miti-
gation banks be employed to mitigate any adverse ecological im-
pacts of the current military buildup? 
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Mr. JACKSON. Yes. I think the simple answer is yes, I think they 
could be. There have been, the early development of them, which 
was pioneered here in the United States, has been very promising. 

I think you have to keep in mind they are a tool, a tool that 
needs to be used with other regulatory mechanisms, not just to be 
based on financial mechanisms. But they are a very promising tool. 
The user-pay system I think is the basic principle behind it, and 
the precautionary principle behind that again. 

So, I think for Guam, yes, they could be. You know that you have 
also the environmental challenges, invasive species being a par-
ticular one. And we also know how that was introduced, some of 
those species introduced into Guam via the military. And I think 
that that principle of wetland banking or biodiversity banking 
could certainly be applied more generally, which would help with 
mitigation efforts, but also help with a broader understanding of if 
you have to make a change, then who is responsible and who 
should pay. 

Ms. BORDALLO. Thank you. Thank you, Doctor. 
Do you have any questions, our Ranking Member? Mr. Kildee? 
[No response.] 
Ms. BORDALLO. I want to thank the witnesses on the second 

panel for their participation in the hearing today. It was certainly 
very informative. And Members of the Subcommittee may have 
some additional questions for the witnesses, and we will ask you 
to respond to these in writing. 

The hearing record will be held open for 10 days for these re-
sponses. 

And if there is no further business before the Subcommittee, the 
Chairwoman again thanks the Members of the Subcommittee and 
our witnesses for their participation here this morning. 

And the Subcommittee stands adjourned. 
[Whereupon, at 12:04 p.m., the Subcommittee was adjourned.] 

[Additional material submitted for the record follows:] 
[The prepared statement of Mrs. Capps follows:] 

Statement of The Honorable Lois Capps, a Representative in Congress from 
the State of California 

Thank you, Madame Chairwoman, for holding this hearing today to explore how 
we might better manage the oceans and our wildlife resources as we move forward 
in the 111th Congress and in working with the new Administration. 

Thank you also to our witnesses who have traveled to testify before us today. 
I represent a district that spans more than 200 miles of coastline, and includes 

two national marine sanctuaries, a national forest, a national estuary program, two 
national monuments, and a national park. The well-being of my district depends al-
most entirely on the health of our oceans and the welfare of our natural resources. 

Our country is in the midst of a financial crisis and we face difficult choices. How-
ever, we cannot let these challenges deter us from investing in our future. 

One of the best ways to invest is by protecting some of our nation’s biggest eco-
nomic drivers—our oceans and our coasts. 

We need to reauthorize the National Marine Sanctuary Act. Our national marine 
sanctuaries are some of our nation’s greatest treasures. 

We need to make sure that our Sanctuary Office has the tools to employ adaptive, 
ecosystem-based management that ensures that all the ecosystem services our Sanc-
tuaries provide—from tourism to sustainable fisheries—remain intact. 

I look forward to delving into this legislation in the coming months. 
It is also crucial that we reauthorize the Coastal Zone Management Act, and in-

clude in it the tools we need to mitigate global warming and adapt to our changing 

VerDate Nov 24 2008 16:13 Jul 08, 2009 Jkt 000000 PO 00000 Frm 00075 Fmt 6633 Sfmt 6621 L:\DOCS\47756.TXT Hresour1 PsN: KATHY



72 

environment. In the coming weeks, I will introduce two bills to begin to address 
these issues. 

The first is the ‘‘Coastal State Renewable Energy Promotion Act’’, which will pro-
vide grants to states to survey the coastline to identify areas suitable for renewable 
energy development. 

The second is the ‘‘Coastal State Climate Change Planning Act’’, which will pro-
vide assistance to coastal states to voluntarily develop climate change adaptation 
plans. 

These two policies will help our nation on its path to energy independence, and 
assist us as we prepare for an uncertain future on a warming planet. 

We also need to continue to invest in the Coastal and Estuarine Land Conserva-
tion Program (CELCP). CELCP provides states with matching funds to purchase 
significant coastal and estuarine lands. 

For example, in my congressional district I’ve worked collaboratively with envi-
ronmental groups, willing sellers, and the State to conserve lands and waters 
around Morro Bay, on the Gaviota Coast, and near the Piedras Blancas Light 
Station. 

These projects have offered numerous benefits to local communities by preserving 
water quality, natural areas for wildlife and birds, and outdoor recreation opportuni-
ties—thereby protecting for the future the very things we love about the coasts. 

This hearing could not come at a more opportune time. As we move forward as 
a new Congress and with a new Administration, I look forward to working together 
to better manage the oceans and our wildlife resources. 

Response to questions submitted for the record by John Baughman, 
Member, Sporting Conservation Council 

Questions from Ranking Republican Member Henry E. Brown, Jr., SC 
A. North American Model of Wildlife Conservation 

Mr. Baughman, thank you your excellent testimony and references to the North 
American Model of Wildlife Conservation. 
Notwithstanding the durable success and accomplishments of the North 
American Model, in your opinion, under the present ‘‘user-pays-user bene-
fits’’ system of financing conservation, can we maintain funding for exist-
ing programs let alone take on new initiatives? 

We cannot meet the needs of existing programs and take on new initiatives with-
out doing something to increase revenue for federal and state programs. We could 
expand the user-pays concept to more adequately provide for conservation of all spe-
cies and all forms of wildlife-related recreation and enjoyment by increasing the cat-
egories of outdoor equipment that are subject to a federal excise tax (e.g. binoculars, 
sleeping bags, backpacks, hiking boots, bird seed, outdoor guidebooks, etc.). This has 
been suggested and congressionally pursued in the past, but it met resistance due 
to the complicated taxing and collection mechanisms and the political unpopularity 
of supporting any new tax. Other user fees such as permits for general access to 
federal and state lands, permits for certain wildlife viewing areas, etc. could be im-
plemented, but again it results in a complicated system of collecting and admin-
istering lots of small pots of money, and the public eventually pushes back when 
subjected to the inconvenience of lots of small user fees. A more logical approach 
would be to dedicate a small portion of federal and state revenues for conservation 
of fish, wildlife, and their habitats, so that in affect, all Americans are sharing in 
the costs of conservation. The revenues need to be dedicated, so they don’t drop to 
zero every time there is a war or healthcare crisis. Revenue from new Outer Conti-
nental Shelf or new onshore energy production, or revenue from trading carbon 
credits have been proposed as reasonable sources. 
Are there specific strategies you might be able to recommend to broaden 
the number of user groups that might pay into a system of wildlife con-
servation to diversify and increase available sources of funding? 

See the above item. My suggestion is to pursue reasonable, sustainable funding 
from a portion of the rents, royalties and/or other receipts from new energy produc-
tion, or a portion of any income received due to carbon trading protocols established 
by future climate change legislation. Every state should also have a significant, sus-
tainable stream of state generated funding to support conservation within their bor-
ders. Congress could provide incentives to encourage states to generate this funding 
that would compliment—not substitute for—federal revenue. 
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B. Clarification of Landscape Conservation Recommendation 
Mr. Baughman, in your statement you recommend that the Congress au-
thorize and the Administration implement landscape-level programs to 
treat at-risk forest, grassland, and wetland habitats? 
Can you please explain what you mean by ‘‘at risk’’ habitats? 

Habitats, just like species (e.g. Threatened and Endangered species) can be at 
risk; in fact, habitat degradation is one of the most common causes of jeopardy to 
species at risk. In the West, the sagebrush-steppe ecosystem is at risk due to effects 
of long-term drought, over-grazing, and invasive species—particularly cheat grass 
which results in a more frequent fire cycle that can completely eliminate sagebrush 
over vast areas. As the sagebrush disappears, sage grouse, sagebrush sparrows, and 
mule deer disappear too. 
Would the migratory bird Joint Ventures be a model that might serve as 
a template for these broader ‘‘landscape’’ initiatives? 

The migratory bird Joint Ventures are excellent examples of ‘‘landscape’’ initia-
tives, as are the efforts that are being supported by the Healthy Lands Initiative. 
All of these efforts treat the causes, rather than the symptoms, of habitat loss over 
wide areas, and they deliver conservation through partnerships and highly lever-
aged funds. 

Response to questions submitted for the record by Dr. Peter Kareiva, 
Chief Scientist, The Nature Conservancy 

Questions from Hon. Madeleine Z. Bordallo 
Dr. Kareiva, please respond to the following questions regarding decision support 

tools and valuing ecosystem services. 
1. What is the biggest limiting factor in getting ecosystem services valued 

appropriately when making decisions? 
At this moment in time there are two limiting factors. The first is simply that 

most decision-processes in the USA do not build in any sort of comprehensive eco-
system service valuation, and most decision-makers are not yet aware of this ap-
proach. That is changing. 

The second big limitation is that we lack easy-to-use tools that can help public 
institutions do these valuations in a scientifically credible manner using widely 
available land or coastal marine management data. A major goal of the Natural 
Capital Project is to develop these tools and to make sure they are consistent, trans-
parent and scientifically credible. It will likely be 2-5 years before the tools have 
been sufficiently developed, and easy-to-use web interfaces allow non-specialists to 
begin using the tools in routine planning exercises. 
2. If the decision-support tools you discuss lead to a decision to halt a 

development project, won’t that mean fewer jobs for public works? 
First, one of the greatest values of decision support tools that rely on maps of eco-

system services is that they generally do not lead to prohibitive decisions such as 
‘‘no development’’, but instead provide guidance about where to move the develop-
ment or how to do the development differently to reduce degradation of ecosystem 
services. Unlike prescriptive regulations, ecosystem service analyses point to op-
tions. 

Second, thoughtful valuation of ecosystem services will often lead to a new kind 
of development project—development projects that restore or build up ecosystem 
services. Examples of these include reforestation on steep slopes, floodplain restora-
tion, planting out oysters to rebuild oyster reefs and so on. These all are labor inten-
sive. 

Lastly, we should not forget that ecosystem service valuation can reveal that a 
development project that might produce jobs in one place, could reduce jobs else-
where because of undesirable ecosystem impacts. Thus ecosystem service assess-
ments should provide a more complete ‘‘jobs analysis’’ than decisions that do not 
take into account impacts on ecosystem services that are often felt downstream, off-
shore, or twenty years later. 
3. How close are we to realizing your vision of a network of tools that can 

accurately assess threats to our most vulnerable ecosystems? 
As I mentioned above we are 2-5 years from having a portfolio of web-based tools 

that could be widely and easily applied. At this point in time the tools require a 
team of PhD scientists to do the analyses. Frankly how fast it happens depends on 
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the resources available to the Natural Capital Project and to scientists doing studies 
that connect land use and coastal marine activities to ecosystem services. 

4. What policy frameworks could Congress propose to ensure these tools 
are explicitly and systematically integrated into decision-making by in-
dividuals, corporations and governments? 

There are many options for this. One possibility is to use the existing EIS frame-
work, and require an ecosystem services assessment as part of that EIS process. 
Ecosystem service assessments could also be required of U.S. Army Corps of Engi-
neer Projects. Some have argued that we should institutionalize ecosystem service 
assessments as a routine component of policy analyses concerning everything from 
energy options to transportation systems. This is being experimented with in some 
states. Secondly, for those cases where the private sector requires licenses or some 
sort of ‘‘approval’’, ecosystem service assessments could be required. 

Finally, it may be fruitful to include ecosystem service valuations into national 
accounts of productivity or well-being. Some countries, such as China are even ex-
perimenting with identifying certain counties as especially important because of 
their ecosystem services, and to then track the ‘‘productivity’’ of these counties in 
terms of both traditional metrics of economic production ‘‘but also an accounting of 
the value of the ecosystem services. In that way, if a county achieves economic de-
velopment at the cost of degraded ecosystem services, that degradation could be sub-
tracted from its more traditionally reported productivity. Similarly, Canada is con-
structing a ‘‘well-being index’’ that will be used as an alternative measure to GDP 
to gauge the well-being of Canadians. It includes, among other things, a measure 
of ecosystem health—using the same ideas that have inspired China to embrace a 
more thorough accounting, whereby a degradation of ecosystem health counts nega-
tively toward the overall human-well being index. 

In general, consideration should be given to applying these tools explicitly and 
systematically as new legislation is developed. For example as we grapple with the 
adaptation provisions of climate change legislation, care should be taken to require 
that these tools be used to ensure that ecosystem service assessments are an inte-
gral part of both domestic and international adaptation programs. The same could 
be said of legislation governing the development of new energy sources. 

5. Can decision support tools and accurate ecosystem service valuations 
provide short-term economic benefits, in addition to long-range sustain-
ability benefits? 

Of course they can. Imagine a big infrastructure or energy project that is con-
ducted without any ecosystem service assessment. Then that project will either pro-
ceed or not, and if it proceeds it will produce the jobs and economic benefits directly 
related to the project. Now imagine the same project that has been evaluated using 
an ecosystem service assessment and has been found to produce some negative im-
pacts that need mitigation action. Then the very same project produces its original 
job and economic benefits, but now also has a mitigation component that represents 
additional jobs. In some ecosystems, habitat restoration and mitigation can also en-
hance fisheries productivity, increase recreation opportunities, and even enhance 
water quality and human health. 

In a climate stressed world, natural ecosystems can be especially beneficial in a 
way that would be revealed by a careful ecosystem service valuation. As a result 
of climate change it is already evident that heat waves are more common and more 
severe. These heat waves actually are a significant source of mortality in cities, 
which because of all the concrete and lack of vegetation can act as heat sinks with 
temperatures as much as 10 degrees higher than nearby rural landscapes. An eco-
system service assessment of climate mitigation could lead to investment in more 
green space in cities, and ultimately a cooling effect that reduced the health costs 
of urban heat overloads—which preferentially put children and the elderly at risk. 

6. What are the key actions that the federal government can take to bring 
decision support tools to decision makers? 

There are two major steps the federal government could take. First they could in-
vest in research at universities, and federal agencies and in NGO’s that is aimed 
at testing and validating these tools in an experimental manner. Second they could 
offer incentives to private industry and to public institutions that perform ecosystem 
service assessments of alternative options—those incentives could be more stream-
lined approval processes and expedited support for development projects that have 
used ecosystem service valuations in their project design. 
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7. How can the United States be a leader in implementing these mapping 
and decision-support tools? 

Through its great universities, and some pioneering initiatives surrounding eco-
system services on the part of the USDA and EPA, the U.S. is already the world 
leader in the development of ecosystem service assessments. However other coun-
tries such as Australia and China are farther ahead in terms of requiring ecosystem 
service assessments as a prelude to their public planning or infrastructure decisions. 
The U.S. needs to invest heavily in applying ecosystem service assessments to real- 
life decisions as soon as possible, and then to evaluate the quality of decisions made 
when ecosystem services are considered compared to when ecosystem services are 
not considered. If the U.S. combined such experimentation with its already van-
guard research, it would truly lead the world in land-use, infrastructure, and devel-
opment decision-making. 

Response to questions submitted for the record by Jeff Trandahl, 
Executive Director, National Fish and Wildlife Foundation 

Questions from Hon. Madeleine Z. Bordallo 
Please respond to the following questions. 

Question 1: Mr. Trandahl, you have testified that Congress should provide 
clear prioritization of federal conservation goals and objectives in order to 
increase conservation funding from private sources. 
How would federal prioritization improve the availability of funding from 
private sources? 

There are un-tapped funding resources for conservation in the private funding 
community. Private funders are seeking leveraging opportunities and enthusiasm by 
the federal government to invest in conservation priorities through collaborative 
public-private partnerships. A new set of federal priorities for conservation, imple-
mented as a single effort, would catalyze private resources for conservation. 

Administrative and/or legislative language that recommends and encourages 
agencies to pool federal resources and combine them with funding from the private 
sector is needed. Incentives for agencies to pool funds in a simple fashion have been 
nearly nonexistent. Encouraging Federal agencies and Departments to pool funds 
and work together would help administrative hurdles and should reduce overall cost 
by limiting total overhead and result in greater conservation outcomes. 
Question 2: Can you help us to better understand why NFWF still finds it 
difficult to convince federal agencies to partner with you? If it is a cultural 
issue, as you describe, what can be done to promote a more constructive 
culture? 

Federal conservation priorities and associated performance measures are needed 
to incentivize public-private partnerships within the agencies. Under the current 
structure, program implementation favors retention of FTE’s and federal resources 
without regard for the potential benefits of establishing meaningful partnerships for 
the strongest conservation outcomes. As stated above, the agencies need specific mo-
tivation (via performance measures, statutory requirements or otherwise) to work 
together and partner with the corporate, foundation and non-profits. 

Agencies tend to maintain control and direct oversight of grant programs and 
other conservation initiatives, regardless of the potential efficiency or effectiveness 
gained through multi-sector partnerships. Current measures, i.e. acres/miles re-
stored, do not accurately measure whether or not conservation opportunities have 
been fully maximized. Similarly, assessing matching funds provided by grantees 
only provides part of the actual ‘‘matching’’ funds that are available. To promote a 
more constructive culture, agency performance could be measured according to how 
well their program funds are leveraged with (1) other federal agencies (2) states (3) 
corporations and private foundations (4) non-profit organizations (5) individuals. 
Question 3: What incentives, especially non-monetary incentives, are most 
effective in encouraging responsible stewardship of natural resources and 
in engaging private individuals and entities in promoting such steward-
ship? Can you think of any examples to show the marked success or failure 
of incentive approaches? 

Safe Harbor agreements are an effective method to motivate landowners to pro-
tect wildlife habitats. When faced with a legal threat, private entities are likely to 
avoid conservation opportunities. Another frustration is multi-layered bureaucracy 
and roadblocks which delay progress. Assurances for individuals or groups who are 
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meeting and/or exceeding federal requirements that new requirements will not be 
put into place after the fact would ensure responsible stewardship of natural re-
sources. 

Question 4: Could you please be more specific about the other untapped op-
portunities you reference to establish new partnerships to expand the base 
of funding for conservation? 

As stated in our testimony, the Foundation is currently working with the USDA 
Natural Resources Conservation Service (NRCS) to implement the Conservation In-
novation Grants (CIG) program. NRCS awards approximately $20 million annually 
to support projects that advance innovative practices and technology to improve 
stewardship on working farms and ranches. This program is highly attractive to pri-
vate funders as it is geared to ensuring that America maximizes food production 
while enhancing environmental protection goals such as minimizing soil and nutri-
ent runoff, improving wildlife habitat, and reducing water and energy consumption. 

Based on our initial inquiries, we were able to identify 6-10 private funders who 
were excited about the opportunity to work with NRCS and NFWF to leverage funds 
and expand the pool of financial resources to address the high demand for this 
program. 

Similarly, we believe there are other existing federal programs that offer opportu-
nities to generate partnerships within the federal government and private corpora-
tions/foundations. There are multiple invasive species programs that involve various 
federal agencies and both public and private lands. Rather than creating more new 
programs that cannot be funded, Congress and the Administration should consider 
a single, inter-agency program that would be attractive to private partners and le-
verage significant funds to ensure meaningful conservation outcomes. New pro-
grams and potential federal funding for climate change adaptation and mitigation 
of energy development offer similar opportunities for public-private partnerships. It 
is critical for the federal government to take full advantage of these partnership op-
portunities if we want to achieve measurable progress in restoring healthy popu-
lations of fish and wildlife and their habitats. 

Question 5: Can habitat be managed in a way that respects private owner-
ship? If so, how? 

Since the majority of land in the U.S. is privately owned, it is absolutely essential 
to manage habitat in a way that respects private ownership. The key to private 
lands conservation has been partnering, identifying common interests, and respect-
ing the landowners’ business and conservation goals. Many of the Foundation’s 
grant programs are focused on providing incentives for private landowners to re-
store and conserve habitat for wildlife. One example is our Columbia Basin Water 
Transactions Program, a partnership with Bonneville Power Administration, which 
has successfully created a voluntary marketplace for private landowners to restore 
in-stream flows for imperiled salmon, steelhead, resident trout and other wildlife 
species. Through program partners like the Idaho Department of Water Resources, 
landowners have the opportunity to sell, lease, and/or conserve water while main-
taining the traditional agricultural uses of their land. 

Question 6: How will the downturn in the economy affect the Foundation 
and its ability to find private/corporate partners? 

To date, the downturn in the economy has not had a significant impact on the 
ability of the Foundation to maintain our private/corporate partners. More than 
ever, our private partners are attracted to the opportunity to work hand-in-hand 
with the federal government and the non-profit community to invest in on-the- 
ground conservation. Our annual appropriations and discretionary cooperative 
agreements with the federal agencies are essential to our private partnerships. The 
federal funds provide a base for the Foundation to generate private funding inter-
ests in national conservation priorities. 

To ensure success in both private and public investments, we are incorporating 
monitoring and evaluation into our programs in order to measure progress, promote 
adaptive management, demonstrate results, and continuously learn from our grant- 
making. 

Æ 
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