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(1) 

REAUTHORIZATION OF THE 
MAGNUSON-STEVENS FISHERY 

CONSERVATION AND MANAGEMENT ACT: 
FISHERIES SCIENCE 

TUESDAY, OCTOBER 24, 2017 

U.S. SENATE, 
SUBCOMMITTEE ON OCEANS, ATMOSPHERE, FISHERIES, 

AND COAST GUARD, 
COMMITTEE ON COMMERCE, SCIENCE, AND TRANSPORTATION, 

Washington, DC. 
The Subcommittee met, pursuant to notice, at 2:34 p.m. in room 

SR–253, Russell Senate Office Building, Hon. Dan Sullivan, Chair-
man of the Subcommittee, presiding. 

Present: Senators Sullivan [presiding], Wicker, Inhofe, Young, 
Peters, Cantwell, Blumenthal, Markey, and Booker. 

OPENING STATEMENT OF HON. DAN SULLIVAN, 
U.S. SENATOR FROM ALASKA 

The CHAIRMAN. The Subcommittee on Oceans, Atmosphere, Fish-
eries, and Coast Guard now come to order. 

Today’s hearing is the fourth in a series of hearings as we con-
tinue forward with the important process of reauthorizing, in a bi-
partisan way, the Magnuson-Stevens Fisheries Conservation and 
Management Act, what we refer to as the MSA. 

Today’s focus will be on fishery science and the importance that 
accurate, timely data plays in ensuring the most informed decisions 
are made in both the best interest of our economy and protecting 
this incredibly valuable natural resource. 

I look forward to a robust discussion today. And I thank my 
friends across the aisle for coordinating with us—Senator Peters 
and his team, in particular—on this important hearing, and 
throughout this series of hearings on MSA reauthorization, which 
we think is critical for our country. 

To make that point clear, the fishing industry—commercial, 
charter, and recreational combined—contributes over $90 billion 
annually to the U.S. economy and supports, in excess, of 1.5 million 
jobs. 

At the same time, we need to make sure our resource is healthy. 
The fishing industry right now is stable and has the opportunity 
to grow, primarily because of the hard work our predecessors put 
into ensuring we had a solid framework for sustainably harvesting 
this incredibly important natural resource. 
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The foundational basis of this stable framework is scientifically 
accurate and reputable data upon which the regional councils can 
base their management decisions under the MSA framework. 

The United States has the world’s second largest exclusive eco-
nomic zone. Second only, oddly enough, to France. And as stewards 
of that vast ocean, we are entrusted with not only safeguarding its 
biological health and sustainability, but also ensuring we are effi-
ciently extracting the resources from within. 

Ensuring that Congress supports the need for proper data, sup-
ported by reputable and consistent science, is critical to maintain-
ing a sustainable, yet profitable, national fishery. 

Technology needs to play a larger role in this, as it has the po-
tential to provide efficiencies, and reduce administrative burdens, 
and increase the accuracy of the data used for the all-important 
stock assessments and catch accountability upon which our coun-
cils rely. 

It should be of news to nobody that data does not come cheaply, 
and that while NOAA stretches its limited budget the best it can, 
it is only able to grab a small snapshot of the status and health 
of the biomass in our oceans. 

I look forward to hearing today about how cooperative research 
can augment the information NOAA has available in order to make 
the most informed decisions possible for our fisheries and our coun-
try. 

As we move forward with reauthorization, we face many emerg-
ing challenges, namely, balancing the needs of various user groups. 
I believe that the answer to this looming question lies in more fully 
understanding the status and health of the resource. Given the 
funding constraints Federal agencies face, we must embrace the ef-
ficiency offered by emerging science and technology. 

I look forward to hearing from our witnesses today on the way 
forward on some of these critical issues, and also on existing data 
collection programs, and successes that are already working within 
our current Magnuson-Stevens framework. 

With that, I want to thank all of our witnesses. We have, as 
usual, a very distinguished panel of experts, who we will learn 
from today. 

I now want to recognize the Ranking Member, Senator Peters, 
who has been a great partner in these hearings with me as we look 
at MSA reauthorization. 

Senator Peters. 

STATEMENT OF HON. GARY PETERS, 
U.S. SENATOR FROM MICHIGAN 

Senator PETERS. Well, thank you, Chairman Sullivan. 
And thank you, as well, to the witnesses that are here to discuss 

a very important issue of reauthorizing the Magnuson-Stevens Act, 
or MSA. 

Today, I am looking forward to the opportunity to hear about sci-
entific advances that can help us improve management of Federal 
fisheries. 

But first, I would like to welcome Dr. Michael Jones, who is the 
Peter A. Larkin Professor of Quantitative Fisheries, who founded 
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and is now the Co-Director of the Quantitative Fisheries Center at 
Michigan State University; truly a great university. 

Dr. Jones’ research focuses on fish population dynamics, fish 
ecology, resource management, and simulation modeling. 

Thank you for making the trip here, Dr. Jones. I appreciate it. 
We all look forward to hearing your testimony. 

Second, the fishery science community has many informative 
voices that could not all be with us here today, Mr. Chairman. 
Over 200 scientists have sent a letter outlining the importance of 
science to fisheries, and to the MSA. 

So, Mr. Chairman, if I could enter that letter into the record 
without objection? 

The CHAIRMAN. Without objection. 
[The letter referred to follows:] 

October 23, 2017 
Dear Members of Congress, 

The undersigned scientists write to urge you to oppose H.R. 200 and any other 
legislative efforts that would weaken science-based management of U.S. marine fish 
populations, so that current and future generations of Americans can enjoy fishing 
and healthy oceans teeming with fish for years to come. 

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) is the 
primary law governing marine fisheries management in U.S. Federal waters. Con-
gress passed the original law in 1976 to phase out foreign fishing in U.S. waters 
and to promote domestic fishing opportunities. In 1996 and 2006, the MSA was 
amended to strengthen its conservation provisions and ensure scientific advice pro-
vided the basis of fishery management decisions. These changes have enabled the 
United States to become a global leader in well-managed and profitable fisheries, 
with over 40 domestic fish stocks rebuilt since 2000. Preventing overfishing with 
science-based sustainable catch limits and timely rebuilding of fish populations that 
are depleted, as required under the MSA, are fundamental to good management of 
fishery resources and should be maintained to continue improving the health of our 
Nation’s fisheries. 

Yet, several pieces of legislation have been introduced this Congress that would 
unwind science-based conservation of U.S. marine fish populations. Chief among 
them is H.R. 200, which undermines the cornerstones of MSA’s success in several 
ways, including weakening or eliminating science-based management requirements 
and reducing the quality of science used in management decisions. 

First, H.R. 200 will weaken the MSA’s successful recovery of depleted fish popu-
lations by establishing broad loopholes that effectively eliminate the requirement for 
managers to set reasonable and scientifically based rebuilding timelines. Decades of 
fisheries science shows that in order to succeed in rebuilding overfished stocks, man-
agers must implement strong and timely management measures based on sound 
science. 

Second, H.R. 200 would increase the risk of overfishing by removing the require-
ment for science-based annual catch limits for many species, including some that 
may be overfished or subject to overfishing. Annual catch limits are vital to the 
health of fish populations and provide the guardrails to make and keep fisheries 
sustainable. Removal of these key management tools will hurt our fisheries, our 
oceans and the U.S. economy. 

Third, H.R. 200 undermines crucial environmental laws such as the National En-
vironmental Policy Act (NEPA), the Endangered Species Act (ESA) and the Antiq-
uities Act. It is unacceptable to exempt fishery management plans from the bedrock 
requirements of NEPA that provide for public participation in management and ade-
quate analysis of decision-making. The MSA is effective at managing fisheries, but 
is not designed to achieve broader ocean management objectives, particularly with 
regard to maintaining the biological integrity of protected species and populations, 
or protecting special places and ecosystems. These essential laws must continue to 
preserve marine species and habitats, and to strongly protect our country’s marine 
national monuments, i.e., our Nation’s blue parks. 

Lastly, H.R. 200 and other legislative proposals roll back science-based manage-
ment and lessen accountability in recreational fisheries. Recreational fisheries 
across the country are already able to use flexible management strategies so long 
as they comply with annual catch limits and ensure accountability for their catches. 
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It is essential that recreational fisheries continue to be accountable for the fish they 
remove from the ocean to ensure future opportunities for recreational anglers and 
other resource users. 

The last version of this bill was opposed by over 170 organizations, representing 
fishermen, business owners, chefs and community leaders. We, the undersigned sci-
entists, similarly urge Congress to oppose H.R. 200 and other legislation that would 
weaken science-based management and the health of U.S. fish populations, and ex-
empt fisheries managers from complying with other laws that protect our ocean re-
sources. 
Dr. Jane Lubchenco 
Distinguished Professor 
Oregon State University 

Dr. Steven Green 
Professor Emeritus 
University of Miami 

Dr. Andrew A Rosenberg 
Director, Center for Science and Democracy 
Union of Concerned Scientists 

Dr. Fiorenza Micheli 
Professor of Marine Science 
Stanford University 

Dr. John Boreman 
Adjunct Professor, Department of Applied 
Ecology 
North Carolina State University 

Dr. GW Patton 
Toxicologist, Marine Biologist 

Dr. George Leonard 
Chief Scientist 
Ocean Conservancy 

Dr. Gregory Asner 
Professor 
Stanford University 

Dr. Santiago Herrera 
Assistant Professor 
Lehigh University 

Dr. Christopher Kenaley 
Professor 
Boston College 

Dr. Jeb Byers 
University of Georgia 

Dr. Curt Storlazzi 
University of California at Santa Cruz 

Dr. Steve Murray 
Professor Emeritus 
CSU Fullerton 

Dr. Charles Peterson 
Alumni Distinguished Professor 
University of North Carolina at Chapel Hill 

Dr. Patrick Rice 
Chief Science & Research Officer 
Florida Keys Community College 

Dr. John Avise 
Professor 
University of California at Irvine 

Dr. Richard Ambrose 
Professor 
University of California, Los Angeles 

Dr. Donald Olson 
Professor 
RSMAS/University of Miami 

Dr. John McManus 
Professor 
University of Miami 

Dr. Daniel DiResta 
Senior Lecturer in Biology 
University of Miami 

Dr. Lisa McManus 
Rutgers University 

Dr. Sarah Hameed 
Science Fellow 
Marine Conservation Institute 

Dr. William Resetarits 
Professor 
University of Mississippi 

Dr. Peter Hodum 
Associate Professor 
University of Puget Sound 

Dr. Vicky Meretsky 
Indiana University—School of Public and 
Environmental Affairs 

Dr. Matt Lybolt 
Marine Ecologist 
Tetra Tech 

Dr. Adrienne DuBois 
Lecturer 
University of Miami 

Dr. Douglas McCauley 
Assistant Professor Dept of Ecology, Evo-
lution, and Marine Biology 
Director, Benioff Ocean Initiative, Marine 
Science Institute 
UC Santa Barbara 

Dr. Kathryn Tosney 
Professor 
University of Miami 

Dr. Deborah Gochfeld 
Principal Scientist 
University of Mississippi 
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Dr. George Somero 
David and Lucile Packard Emeritus 
Professor of Marine Science 
Stanford University 

Dr. Victor Bonito 
Director 
Reef Explorer 

Dr. Angela Doerr 
Stanford’s Center for Ocean Solutions 

Dr. Rikki Grober-Eriksen 
Director Marine Protected Areas 
California Marine Sanctuary Foundation 

Dr. Douglas Fenner 
Consultant 

Dr. Alicia Mathis 
Professor 
Missouri State University 

Dr. Amanda Whitmire 
Head Librarian 
Stanford University 

Dr. Janet Ley 
Fish Biologist 
Florida Fish & Wildlife Research Inst 

Dr. Jonathan Dale 
Research Associate 
Stanford University 

Dr. Craig Young 
Professor of Biology and Marine Laboratory 
Director 
University of Oregon 

Dr. Charles Scott Baker 
Professor 
Oregon State University 

Dr. Mark Hixon 
Hsiao Endowed Professor of Marine Biology 
University of Hawaii 

Dr. Bob Bullis 
Professor of Biology 
Florida Keys College 

Dr. Jennifer Jacquet 
Assistant Professor 
NYU 

Dr. Christina Swanson 
Director, Science Center 
Natural Resources Defense Council 

Dr. John Ogden 
Emeritus Professor 
University of South Florida 

Dr. Kerry Nickols 
Assistant Professor 
California State University Northridge 

Dr. James Hanken 
Director 
Harvard Museum of Comparative Zoology 

Dr. Elise Granek 
Professor 
Portland State University 

Dr. Neil Hammerschlag 
Research Assistant Professor 
University of Miami 

Dr. Laurie Raymundo 
Professor 
University of Guam Marine Laboratory 

Dr. Jan Hodder 
Senior Lecturer 
University of Oregon 

Dr. Michael Orr 
Professor of Biology 
University of Guam 

Dr. Geraldine Knatz 
Professor of the Practice of Engineering and 
Policy 
University of Southern California 

Dr. Jason Biggs 
Associate Professor 
University of Guam Marine Laboratory 

Dr. Dennis Lavrov 
Associate Professor 
Iowa State University 

Dr. Alan Shanks 
Professor 
U Oregon, Oregon Inst of Marine Biology 

Dr. Peter Houk 
Associate Professor 
University of Guam Marine Lab 

Dr. David Combosch 
Professor 
University of Guam Marine Lab 

Dr. Terry Donaldson 
University of Guam Marine Laboratory 

Dr. Atsushi Fujimura 
Assistant Professor 
University of Guam 

Dr. Aaron David 
University of Miami 

Dr. Kent Carpenter 
Professor 
Biological Sciences, Old Dominion University 

Dr. Daniel Kramer 
Professor 
Michigan State University 

Dr. John Cigliano 
Director of Environmental Conservation 
Cedar Crest College 

Dr. Karen Alofs 
Assistant Professor beginning Jan 2018 
University of Michigan 
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Dr. David Kerstetter 
Assistant Professor 
Nova Southeastern University 

Dr. Catherine Riseng 
Associate Research Scientist 
University of Michigan 

Dr. Phoebe Zarnetske 
Michigan State University 

Dr. Shawn Riley 
Lovejoy Professor of Wildlife Management 
Michigan State University 

Dr. Jeff Shields 
Professor of Marine Science 
Virginia Institute of Marine Science 
College of William & Mary 

Dr. Terrie Klinger 
Professor 
University of Washington 

Dr. Sarah Gerken 
Professor of Biological Sciences 
University of Alaska, Anchorage 

Dr. Jay Zarnetske 
Faculty 
Michigan State University 

Dr. Peter Castro 
California State Polytechnic University 
Pomona 

Dr. Joseph Árvai 
Max McGraw Professor of Global Sustainable 
Enterprise 
University of Michigan 

Dr. Richard Brusca 
University of Arizona 

Dr. Daniel Hayes 
Professor 
Department of Fisheries and Wildlife 
Michigan State University 

Dr. James Carlton 
Professor of Marine Sciences Emeritus 
Williams College 

Dr. Karen Neely 
Florida Keys Community College 

Dr. Joel Martin 
Associate Vice President, Research & Collec-
tions 
Natural History Museum of Los Angeles 
County 

Dr. Susannah French 
Associate Professor of Biology 
Utah State University 

Dr. Martin Mendelson Clinical Professor 
School of Public Health 
University of Washington 

Dr. Blaine Griffen 
Associate Professor 
Brigham Young University 

Dr. James M Furse 
Griffith University 

Dr. Chris Bird 
Asst Professor 
Texas A&M University—Corpus Christi 

Dr. Andrew Thurber 
Assistant Professor 
Oregon State University 

Dr. Rom Lipcius 
Professor 
Virginia Institute of Marine Science 
College of William & Mary 

Dr. Sherry Tamone 
Professor of Biology 
University of Alaska Southeast 

Dr. Pam Jensen 
NMFS 

Dr. Gustav Paulay 
Professor/Curator 
University of Florida 

Dr. De Forest Mellon 
Professor of Biology 
University of Virginia 

Dr. Thomas Dolan 
Former Chief of the Bureau of Fisheries 
U.S. Virgin Islands 

Dr. L. David Smith 
Professor 
Smith College 

Dr. Jason Williams 
Professor of Biology 
Hofstra University 

Dr. Frederick Schram 
Research Assc., Professor Emeritus 
Burke Museum of Natural History 

Dr. Daniel Fong 
Associate Professor of Biology 
American University 

Dr. Nancy O’Connor 
Professor 
University of Massachusetts Dartmouth 

Dr. Loren Coen 
Res. Prof 
FAU 

Dr. Mary Fabrizio 
Professor of Marine Science 
Virginia Institute of Marine Science 
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Dr. Joel Snodgrass 
Professor and Department Head 
Virginia Tech 

Dr. Brad Erisman 
Assistant Professor 
University of Texas at Austin 

Dr. Timothy Targett 
Professor 
University of Delaware 

Dr. Corinne Diggins 
Virginia Tech 

Dr. Robert Okazaki 
Professor Emeritus 
Weber State University 

Dr. Keith Walters 
Professor 
Coastal Carolina University 

Dr. Deborah Steinberg 
Professor of Marine Science 
Virginia Institute of Marine Science 

Dr. Brian Tissot 
Professor & Director 
Humboldt State University 

Dr. Jim Welch 
Professor and Chair of Biology 
Wittenberg University 

Dr. Margaret Miller 
Research Director 
SECORE International 

Dr. Greg Cronin 
Assoc. Prof. 
CU Denver 

Dr. David Drumm 
Environmental consultant 
EcoAnalysts, Inc. 

Dr. Diego Bernal 
Professor 
Univ. Mass. Dartmouth 

Dr. Eric Hallerman 
Professor, Fish Conservation 
Virginia Polytechnic Institute and State 
University 

Dr. James Dooley 
Professor 
Adelphi University 

Dr. John Scarpa 
Associate Professor 
Texas A&M University—Corpus Christi 

Dr. James Cowan 
Professor 
Louisiana State University 

Dr. Bristol Denlinger 
Post-doc 
UC Berkeley 

Dr. Ivan Valiela 
Distinguished Scientist 
Ecosystems Center, MBL, Woods Hole 

Dr. Timothy Sullivan 
University of Arkansas 

Dr. Peter Auster 
Research Professor Emeritus & Senior Re-
search Scientist 
University of Connecticut & Mystic Aquarium 

Dr. Janet Nye 
Assistant Professor 
Stony Brook University 

Dr. Ellen Pikitch 
Professor 
Stony Brook University 

Dr. Julie Thayer 
Senior Scientist 
Farallon Institute 

Dr. Jean Boal 
Professor 
Millersville University of Pennsylvania 

Dr. Peter Jumars 
University of Maine 

Dr. William Sydeman 
President & Senior Scientist 
Farallon Institute 

Dr. R. Dean Grubbs 
Associate Director of Research 
Florida State University Coastal and Marine 
Lab 

Dr. Daniel Pauly 
Professor 
University of British Columbia 
Vancouver, Canada 

Dr. Gary Grossman 
Professor 
University of Georgia 

Dr. Dee Boersms 
Wadsworth endowed chair in conservation 
science 
U of WA 

Dr. Jeb Byers 
University of Georgia 

Dr. Barbara Brennessel 
Wheaton College and Friends of Herring River 
Wellfleet, MA 

Dr. Gorka Sancho 
Professor 
College of Charleston 
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Dr. David Dow 
Retired biological oceanographer—NOAA 
Fisheries 

Dr. Judith Lang 
Scientific Advisor 
Atlantic and Gulf Rapid Reef Assessment 

Dr. Michael LaBarbera 
Emeritus Professor 
University of Chicago 

Dr. Shoemaker 
Professor Emerita of Biology 
Saint Francis University 

Dr. Alexis Janosik 
Assistant Professor 
University of West Florida 

Dr. Paul Spitzer 
Independent scientist 

Dr. Merav Ben-David 
Professor 
University of Wyoming 

Dr. Richard Thayer 
Managing Director 
ZTC Consulting 

Dr. Anna Chalfoun 
Associate Professor 
University of Wyoming 

Dr. John Cannon 
Conservation Biologist 
Independent Consultant 

Dr. Lee Fuiman 
Corpus Christi, TX 

Dr. Amy Krist 
Associate Professor 
University of Wyoming 

Dr. Ben Steele 
Professor 
Colby-Sawyer College 

Dr. Michael Minnick 
Professor of Biology 
University of Montana 

Dr. Justine Whitaker 
UWF 

Dr. Kristine Stump 
Lecturer, Marine Conservation Biology 
University of Miami Rosenstiel School of 
Marine & Atmospheric Science 

Dr. John Waldman 
Professor 
Queens College 

Dr. Catherine Macdonald 
Professor 
University of Miami 

Dr. Shannon Albeke 
Associate Research Scientist 
University of Wyoming 

Dr. Kevin Feldheim 
Lab Manager 
Field Museum 

Dr. Sherry Keith 
San Francisco State University 

Dr. Craig Benkman 
Professor of Zoology & Physiology 
University of Wyoming 

Dr. Jeffrey Leis 
Adjunct Professor 
University of Tasmania 

Dr. Paul Cziko 
Research Assistant Professor 
University of Oregon 

Dr. Tara Duffy 
Lecturer 
Northeastern University 

Kelley Tagarino 
Extension Agent 
American Samoa Community College 

Pedro Zapata 
Senior Advisor 
Oceana 

Whitney Hoot 
Coral Fellow 
NOAA 

Renee Carlton 
Marine Ecologist 
Khaled Bin Sultan Living Oceans Foundation 

Alisha Gill 
University of Guam 

Frances Withrow 
Science Associate 
Oceana 

Casey Te Beest 
University of Guam 

Justin Kallman 
University of Miami 

Mike Gawel 
Resources Manager/Retired National Fisheries 
Officer 
NPS 

Brianna Almeida 
Graduate Student 
University of Miami 

Fifer 
University of Guam Marine Lab 
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Zoi Thanopoulou 
University of Miami 
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Stanford University 
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Senator PETERS. This hearing, as was mentioned by the Chair-
man, marks the fourth hearing on MSA reauthorization. And 
throughout this process, I have heard a common theme from a vari-
ety of different stakeholders: having robust data, and a science- 
driven process, are critical to the success of our fisheries. 

So for this fourth hearing, it is appropriate that we are taking 
a look at fisheries science. 

The MSA lays out a fisheries management process that directs 
NOAA to rely on the best scientific information available. This 
science informs regional stock assessments which, in turn, deter-
mine how many fish can be sustainably caught or if a stock is 
being overfished. Making sure that we have sound science under-
pinning these decisions is absolutely critical. 

In recent years, this scientific process has proven successful. As 
fisheries decline across the globe, the U.S. has become a beacon of 
sustainable fishing. 

Using science to develop annual catch limits has proven to be ef-
fective and, along with ensuring accountability, has reduced the 
number of overfished stock, and the number of stocks undergoing 
overfishing to all time lows. The ability of science to assist us in 
managing fisheries cannot be understated. 

In the Great Lakes, we were forced into learning this lesson the 
hard way. At the last MSA hearing, I discussed the devastating im-
pact of sea lamprey on Great Lakes fisheries, reducing the most 
abundant fisheries in the Lakes to just 2 percent of their former 
production within just a couple of decades. 

This historical event is a testament, not only to the importance 
of management accounting for the whole ecosystem, but it is also 
a testament to the power of science to assist fisheries management. 

Scientists and managers did not sit idly by as the Great Lakes 
fisheries were crashing due to this devastating parasite. They were 
rapidly collecting data and studying the Great Lakes’ ecosystem 
like never before, all in an effort to control sea lamprey. 

With the concerted bi-national and multistate efforts, a break-
through came in 1957 with the discovery of TFM. After testing 
nearly 6,000 chemicals, TFM was the first to selectively impact 
lamprey without harming other aquatic animals or plants. 

This was the first of several scientific advances that supported 
the management and control of sea lamprey, and facilitated the re-
surgence of Great Lakes fisheries. 

Science, together with management, helped to bring the Great 
Lakes fisheries back, and today they are worth $7 billion annually, 
support 75,000 jobs, and provide opportunities for 5 million anglers 
of all ages. 

And that is why I introduced the Great Lakes Fishery Research 
Authorization Act of 2017 to provide for critical science and re-
search necessary to continue supporting these fisheries in the 
Great Lakes. 

The best thing is that science and research never stop. Scientists 
continue researching lamprey control methods by manipulating 
lamprey senses, targeting lamprey genetics, and adapting video 
shape recognition in the development of selective fish passage sys-
tems in Traverse City, Michigan. 
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Science, research, and technology helping to improve fisheries 
are fortunately not confined to one region. 

For example, the advances in shape recognition software are not 
only helping to control sea lamprey, but they are also helping to 
advance electronic monitoring systems and improve data, record-
ing, and recordkeeping. 

The prospect of electronic video systems that can let a fisherman 
know what is in the net before hauling it aboard is, indeed, excit-
ing and fascinating. 

New technologies and technological developments in fishery 
science will continue to improve management outcomes. 

NOAA and private companies are beginning to embrace autono-
mous systems in a variety of ways, not the least of which is gath-
ering fisheries’ data. 

These systems are being used aerially on the water surface and 
throughout the water column to aid fishermen in locating fish, help 
regulators monitor fishing fleets and report illegal activity, and as-
sist researchers tracking wildlife, habitats, and climate. 

Fishery science and technology has undergone a lot of change 
since the last MSA reauthorization a decade ago. So I think this 
hearing will be a very informative one, and I am eager to learn 
from the scientists here today about the latest research, new and 
emerging technologies, and explore ways to make smarter decisions 
to ensure the long-term sustainability of our Nation’s fisheries. 

So once again to our witnesses, thank you for being here today. 
[The prepared statement of Senator Peters follows:] 

PREPARED STATEMENT OF HON. GARY PETERS, U.S. SENATOR FROM MICHIGAN 

Thank you, Mr. Chairman, and thanks to our witnesses for being here this after-
noon as we continue a series of hearings to discuss the important issue of reauthor-
izing the Magnuson-Stevens Act or MSA. Today, I am looking forward to the oppor-
tunity to hear about scientific advances that can help us improve management for 
Federal fisheries. 

First I would like to welcome Dr. Michael Jones, the Peter A. Larkin Professor 
of Quantitative Fisheries who founded and is now Co-Director of the Quantitative 
Fisheries Center at Michigan State University. Dr. Jones’ research focuses on fish 
population dynamics, fish ecology, resource management, and simulation modeling. 
Thank you for making the trip and I look forward to hearing your testimony. 

Second, the fisheries science community has many informative voices that could 
not all be with us today, and over 200 scientists have sent a letter outlining the 
importance of science to fisheries and the Magnuson-Stevens Act, so Mr. Chairmen 
I ask that this letter be entered into the record. 

This hearing marks the fourth hearing on MSA reauthorization. Throughout this 
process I have heard a common theme from a variety of different stakeholders: hav-
ing robust data and a science-driven process are critical to the success of our fish-
eries. So, for this fourth hearing, it is appropriate that we are taking a look at fish-
eries science. 

The Magnuson-Stevens Act lays out a fisheries management process that directs 
NOAA to rely on the best scientific information available. This science informs re-
gional stock assessments, which, in turn, determine how many fish can be 
sustainably caught or if a stock is being overfished. Making sure that we have 
sound science underpinning these decisions is absolutely critical to the management 
and sustainability of our fisheries. 

In recent years, this scientific process has proven successful. As fisheries decline 
across the globe, the U.S. has become a beacon for sustainable fishing. Using science 
to develop annual catch limits has proven to be effective and along with ensuring 
accountability, has reduced the number of overfished stocks and the number of 
stocks undergoing overfishing to all-time lows. The ability of science to assist us in 
managing fisheries cannot be understated. 
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In the Great Lakes, we were forced into learning this lesson. At the last MSA 
hearing, I discussed the devastating effect of sea lamprey on Great Lakes fisheries, 
reducing the most abundant fishery in the Lakes to 2 percent of its former produc-
tion within just a couple decades. 

This historical event is a testament not only to importance of management ac-
counting for the whole ecosystem, but it is also a testament to the power of science 
to assist fisheries management. 

Scientists and managers did not sit idly by as the Great Lakes fisheries were 
crashing due to this devastating parasite. They were rapidly collecting data and 
studying the Great Lakes ecosystem like never before; all in an effort to control sea 
lamprey. 

With concerted bi-national and multi-state efforts, a breakthrough came in 1957 
with the discovery of TFM. After testing nearly 6,000 chemicals, TFM was the first 
to selectively impact lamprey without harming other aquatic animals or plants. 

This was the first of several scientific advances that supported the management 
and control of sea lamprey and facilitated the resurgence of the Great Lakes fish-
eries. 

Science, together with management, helped to bring the Great Lakes fisheries 
back, and today they are worth $7 billion annually, support 75,000 jobs, and provide 
opportunities for 5 million anglers of all ages. And that is why I introduced the 
Great Lakes Fishery Research Authorization Act of 2017 to provide for the critical 
science and research necessary to supporting fisheries in Great Lakes. 

The best thing is that science and research never stop. Scientists continue re-
searching lamprey control methods by manipulating lamprey senses, targeting lam-
prey genetics, and adapting video shape recognition in the development of selective 
fish passage systems in Traverse City, Michigan. 

Science, research, and technology helping to improve fisheries are fortunately not 
confined to one region. For example, the advances in shape recognition software are 
not only helping control sea lamprey, but they are also helping to advance electronic 
monitoring systems and improve data collection and record keeping. 

The prospect of electronic video systems that can let a fishermen know what is 
in the net before hauling it aboard is indeed exciting and fascinating. New tech-
niques and technological developments in fisheries science will continue to improve 
management outcomes. 

NOAA and private companies are beginning to embrace autonomous systems in 
a variety of ways, not the least of which is gathering fisheries data. These systems 
are being used aerially, on the water’s surface, and throughout the water column 
to: aid fishermen in locating fish; help regulators monitor fishing fleets and report 
illegal activity; and assist researchers tracking wildlife, habitats, and climate. 

Fisheries science and technology has undergone a lot of change since the last MSA 
reauthorization a decade ago. So, I think this hearing will be very informative and 
I’m eager to learn from the scientists with us today about the latest research, new 
and emerging technologies, and explore ways to make smarter decisions to ensure 
the long-term sustainability of our Nation’s fisheries. 

The CHAIRMAN. Thank you, Senator Peters. 
Again, I want to thank our panel of witnesses. I think everybody 

will see that this is quite the expert panel, and thank you for trav-
eling far distances to come to this hearing. 

The witnesses, I do want to introduce each of them. 
Dr. Ray Hilborn, Professor at the University of Washington 

School of Aquatic and Fishery Sciences; Dr. Larry McKinney, Di-
rector, Texas A&M University Harte Research Institute for Gulf of 
Mexico Studies; Mr. Karl Haflinger, Founder and President of Sea 
State, Inc.; and Dr. Michael Jones, Professor, Michigan State Uni-
versity Quantitative Fisheries Center. 

You will each have 5 minutes to deliver an oral statement, and 
if you would like, we will include a longer written statement for the 
record. 

Dr. Hilborn, the floor is yours, sir. 
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STATEMENT OF RAY HILBORN, PH.D., PROFESSOR, 
SCHOOL OF AQUATIC AND FISHERY SCIENCES, 

UNIVERSITY OF WASHINGTON 
Dr. HILBORN. Thank you for this opportunity to address you. 
As a point of full disclosure, my research program receives sub-

stantial funding from a range of sources including U.S. philan-
thropic foundations, fishing industry groups in the U.S. and over-
seas, environmental NGOs, U.S. Government agencies, and the 
Food and Agriculture Organization of the United Nations. 

The number of fish in the sea is rising in all regions of the 
United States, and the proportion of stocks at low abundance is 
consistently decreasing. 

This success has been achieved by funding of science, stopping 
the race to fish through various forms of rationalization, engaging 
in a consultative process with stakeholders, and most of all, requir-
ing managers to follow science advice regarding allowable levels of 
harvest. 

The rebuilding of stocks can be directly attributed to the reduc-
tion in fishing pressure that began in the 1990s, and that the 
science advice has been guided by the objective of stopping over-
fishing. 

The major threats to U.S. fish stocks, and marine ecosystems’ 
biodiversity, are now ocean acidification, warming temperatures, 
degraded coastal habitats, exotic species, land-based runoff, and 
pollution. 

Overfishing remains a concern for a limited number of stocks, 
but should not continue to be the most important concern for U.S. 
Federal fisheries policy. 

If Congress were to decide what the relative importance of var-
ious objectives of fisheries management should be—be it profit, 
jobs, yield, environmental protection—the science community could 
give guidance on recommended harvests. 

The social and economic record of U.S. fisheries is much more 
mixed than the biological success. 

Where we have found ways to stop the race to fish, profitability 
has almost always increased, fisheries are safer, and fishing sea-
sons grow longer, while total fishing effort and costs have reduced. 

However, we have not found any methods to allocate fishing op-
portunities that are considered fair by all stakeholders. 

There is the potential to increase U.S. fisheries’ yield by as much 
as 50 percent through fuller utilization of our fish resources. 

First, and of most importance, is fuller utilization of the total al-
lowable catches that are set. 

In many U.S. fisheries, particularly the mixed fisheries of the 
East and West Coast, Gulf of Alaska, we catch much less than the 
TAC, which themselves are set conservatively to prevent over-
fishing. 

In the West Coast, we actually caught 38 percent of the potential 
value of the fish resources as set by the TACs. Maximizing yield 
from mixed fisheries will generally involve some stocks above the 
target and some stocks below the target in what we now call over-
fishing. 

These mixed fisheries have seen dramatic reductions in fishing 
pressure and rebuilding of the stocks, but they have not seen in-
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creases of catch. As a policy to provide more catch to the fishing 
fleets, our current approach for mixed stock fisheries has largely 
failed. 

I emphasize that we should not move away from science-based 
management and the existing council process. The current rebuild-
ing system is designed to achieve the management objective of 
stopping overfishing regardless of the cost to total catch in markets 
and communities. 

If the science community was directed to maximize economic 
value of the U.S. fisheries or yield, the rebuilding plans would be 
quite different. 

I would like to address the importance of recreational fishing and 
small scale fisheries. I serve on the Science and Statistics Com-
mittee of the Western Pacific Regional Fisheries Management 
Council. 

The national standards are appropriate for the major industrial 
tuna fisheries of the region, but they are totally inappropriate for 
the small scale and recreational fisheries, where we have hundreds 
of species with poor catch and abundance data. Trying to estimate 
allowable biological catch and status relative to reference points, 
for even a dozen of them, is not possible. 

If the SSC or NOAA were directed to provide advice on how best 
to achieve specific objectives for these types of fisheries with the 
budgets and the tools available, we could do so, but it would not 
involve hard catch limits and most certainly would be some form 
of effort and spatial management. 

In summary, I wish to emphasize that U.S. fisheries manage-
ment has succeeded by relying on science advice. This should not 
change. 

However, there certainly is the potential to change U.S. fisheries 
management to try to achieve more benefits from the ocean. This 
can be achieved by directing the science community to design fish-
eries management policies to achieve our social objectives. 

It is up to the legislators and councils to explicitly state what we 
want to achieve. 

Thank you very much. 
[The prepared statement of Dr. Hilborn follows:] 

PREPARED STATEMENT OF RAY HILBORN, PH.D., PROFESSOR, SCHOOL OF AQUATIC 
AND FISHERY SCIENCES, UNIVERSITY OF WASHINGTON 

Qualifications 
I am an ecologist working in fisheries management for over 45 years. I have pub-

lished over 300 peer reviewed articles and several books, including a text book on 
fisheries stock assessment and management, and ‘‘overfishing, what everyone needs 
to know.’’ I have received the Volvo Environmental Prize, the American Fisheries 
Societies Award of Excellence, The Ecological Society of America’s Sustainability 
Science Award, and the International Fisheries Science Prize. I am a Fellow of the 
Royal Society of Canada, the American Academy of Arts and Sciences, the American 
Fisheries Society and the Washington State Academy of Sciences. I have helped lead 
international study teams examining the status of fish stocks and the relationship 
between management and outcomes, the impact of bottom trawling on benthic biota, 
and the impact of fishing forage fish on their predators. 
Funding 

My research program receives substantial funding from a range of sources includ-
ing U.S. Philanthropic Foundations (Walton Family Foundation, David and Lucile 
Packard Foundation, Gordon and Betty Moore Foundation, Pew Institute of Ocean 
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Sciences), fishing industry groups in the U.S. and overseas, environmental NGOs 
(Environmental Defense, The Nature Conservancy), U.S. government agencies 
(NOAA and NSF), and the Food and Agriculture Organization of the United Na-
tions. 

Testimony 
U.S. Federal fisheries policy has led to rebuilding of fish stocks and some of the 

most successful fisheries in the world. The number of fish in the sea is rising in 
all regions of the U.S. and the proportion of stocks at low abundance is consistently 
decreasing (See Figures 1 and 2). 

Figure 1. Trend in U.S. average stock biomass in relation to the level that would produce long 
term maximum sustainable yield. The green line is the stock biomass that would produce max-
imum sustainable yield. All data from NOAA assessments. 

This success has been achieved by funding of NOAA, regionalizing fisheries man-
agement decisions, stopping the race-to-fish through various forms of rationaliza-
tion, engaging in a consultative process and most of all requiring managers to follow 
science advice regarding allowable levels of harvest. 

In many cases, but certainly not all, moving away from effort limits to hard ‘‘total 
allowable catch’’ has made a big difference in reducing fishing pressure where it was 
too high. The rebuilding of stocks can be directly attributed to the reduction in fish-
ing pressure that began in the 1990s and the science advice has been guided by the 
objective of stopping overfishing. 
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Figure 2. Trend in average abundance of fish stocks (blue line) in individual regions of the 
U.S. and fishing mortality rate (red line). 

The major threats to U.S. fish stock and marine ecosystem biodiversity are now 
ocean acidification, warming temperatures, degraded coastal habitats, exotic species, 
land based run off, and pollution. Overfishing remains a concern for a limited num-
ber of stocks but should not continue to be the most important concern for U.S. Fed-
eral fisheries policy. If Congress were to decide what the relative importance of var-
ious objective of fisheries management should be (profit, jobs, yield, environmental 
protection) the science community could give guidance on the recommended harvest. 

The social and economic record of U.S. fisheries is much more mixed than the bio-
logical success. Where we have found ways to stop the race-to-fish, profitability has 
almost always increased, fisheries are safer, and fishing seasons have grown longer 
while total fishing effort and cost has been reduced. However many of the methods 
used to stop the race-to-fish have led to declines in owner operated small boat fleets 
and concentration of ownership, and we have not found any methods to allocate fish-
ing opportunity that are considered fair by all stakeholders. 

The overall approach of reference points, TACs for each species and rebuilding 
plans works well for individually targeted, large scale industrial fisheries, but is to-
tally inappropriate for recreational, small scale, and highly mixed fisheries where 
dozens or even hundreds of species may be caught together and the science is not 
affordable assess and measure catch of each species. 

There is potential to increase U.S. fisheries yield, jobs and economic value, but 
this potential may be limited by the ability to manage stocks individually, concerns 
about environmental protection, profitability of fishing, and markets for stocks that 
are lightly fished (Figure 3). 
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Figure 3. Graph showing how much yield will be achieved at current levels of fishing pressure 
(green), how much yield can be increased by rebuilding overexploited stocks (red), and the re-
maining area is a theoretical gain that could be achieved if we were able to and wanted to man-
age each stock to its MSY. 

Fuller use has three aspects. 
First and of the most importance, is fuller utilization of the TACs being set. In 

many U.S. fisheries, particularly the mixed bottom fisheries of the east coast, west 
coast, and Gulf of Alaska, we catch much less than the TACs which themselves are 
set conservatively to prevent overfishing. In the West coast, the potential landed 
value of all TACs in 2015 was $168 M, the landed catch as worth $65 M, thus we 
only actually caught 38 percent of the potential value. In the Gulf of Alaska we left 
1/3 of the economic value uncaught. In the East Coast groundfish fishery the per-
cent used is somewhere below 50 percent. In the Bering Sea the catch may be less 
than 1⁄2 the catch level science says could be achieved. It is impossible to have all 
species in a mixed stock fishery produce MSY at the same time, and if we want to 
have no species overfished or collapsed we have to forgo most of the potential catch. 
Maximizing yield from mixed fisheries will generally involve some stocks above 
BMSY and some stocks below BMSY. (See Figure 4.) 

Why are we catching such a small fraction of the TAC—primarily because these 
mixed fisheries are heavily constrained markets and by-catch of choke species, most 
commonly stocks under rebuilding plans. Commonly the fishing fleet cannot catch 
valuable species because there are strong catch limits on other species that are 
caught at the same time. Markets are also very important. Fishing is a highly com-
petitive business, and the volatility in the actual catch due both to natural fluctua-
tions and fisheries regulations has meant it is difficult to develop or even maintain 
markets for some of our fish. Many of the highest value markets for our fish are 
overseas and government trade policies strongly affect these markets. 
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Figure 4. The relationship between catch (blue) and total exploitation rate for mixed fisheries. 
Redrawn from Worm et al., 2009. The total abundance of fish is shown in green and declines 
as fishing pressure increases. In gold is the number of species that would be collapsed, and in 
red the number overfished. We can reduce the number of overfished and collapsed stocks by re-
ducing fishing pressure lower than would maximize yield (the downward arrow), but if we want 
to have no overfished stocks, we must give up most of the potential catch. 

These mixed fisheries have seen dramatic reductions in fishing pressure, and re-
building of stocks, but they have not seen increases in catch. As a policy to provide 
more catch to the fishing fleets our current approach for mixed stock fisheries has 
largely failed. 

The second potential for increasing U.S. food from fish, jobs and economic benefits 
come from increased harvest of our underexploited fish resources. According to a re-
cent analysis (Costello et al., 2016; Hilborn and Costello 2017) U.S. total yield could 
potentially increase by 50 percent if we could obtain the maximum sustainable yield 
of all species. We cannot actually achieve MSY for each species, and we may not 
want to maximize sustainable yield, but there is potential for more food, jobs and 
economic value. If scientists were directed to calculate quotas that would maximize 
long term catch, or jobs or profit, the science recommendations would be different 
from current science advice built around stopping overfishing. 

Third, we can increase our fish production by using more of the fish we catch. 
This has happened in many fisheries where stopping the race-to-fish has placed in-
centives on getting more value from the fish one is allowed to catch rather than 
rushing to catch a bigger share of the total catch. 

I know that there is considerable interest in adding flexibility to the law. I sup-
port the conclusions of the National Academy of Sciences 2013 NRC (2013) report 
on rebuilding plans and their conclusion 

‘‘Rebuilding plans that focus more on meeting selected fishing mortality targets 
than on exact schedules for attaining biomass targets may be more robust to as-
sessment uncertainties, natural variability and ecosystem considerations, and 
have lower social and economic impact.’’ 

I emphasize that we should not move away from science based management and 
the existing Council process. The current rebuilding system is designed to achieve 
the management objective of stopping overfishing—regardless of the cost to total 
catch, markets and communities. If the science community was directed to maximize 
economic value of U.S. fisheries or yield, the rebuilding plans would be quite dif-
ferent. 

I would like to address the importance of recreational fishing and small scale fish-
eries. I serve on the Science and Statistics Committee of the Western Pacific Re-
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gional Fisheries Management Council where we evaluate the small scale commercial 
and recreational fisheries of the Hawaiian Islands, American Samoa, Guam, and the 
Northern Mariana Islands. The National Standards are appropriate for the major 
industrial tuna fisheries of the region but totally inappropriate for the small scale 
reef fisheries where we have hundreds of species with poor catch and abundance 
data. Trying to estimate ABC and status relative to reference points for even a 
dozen of them is simply not possible. If our SSC (and other SSCs) were directed to 
provide advice on how best to achieve specific objectives for these types of fisheries 
with the budgets and tools available, we could do so, but it not involve hard TACs, 
and almost certainly be some form of effort and spatial management. 

As an example of threats to our major fisheries that are unrelated to fishing, I 
would like to mention the proposed Pebble Mine in Bristol Bay Alaska. For 20 years 
I have spent much of each summer studying this ecosystem and the fishery. Over 
the last 50 years sockeye salmon has been the second most valuable species caught 
in the U.S. and Bristol Bay has been the major production region for sockeye salm-
on. The idea that highly toxic chemicals can be stored forever behind earthen dams 
in an ecosystem that is highly permeable, and subject to volcanic and seismic activ-
ity is laughable. The Pebble Mine poses a serious threat to one of America’s premier 
fisheries. 

In summary I wish to emphasize that U.S. fisheries management has succeeded 
by relying on science advice. This should not change. However, there certainly is the 
potential to change U.S. fisheries management to try to achieve more benefits from 
the ocean. This can be achieved by directing the science community to design fish-
eries management policies that achieve our societal objectives. 
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The CHAIRMAN. Great. Thank you, Dr. Hilborn. 
Dr. McKinney. 

STATEMENT OF DR. LARRY MCKINNEY, EXECUTIVE DIRECTOR, 
HARTE RESEARCH INSTITUTE FOR GULF OF MEXICO 
STUDIES, TEXAS A&M UNIVERSITY CORPUS CHRISTI 

Dr. MCKINNEY. Thank you, Mr. Chairman, and members of the 
Committee. 

Thank you for inviting me to testify today. 
For the record, my name is Dr. Larry McKinney. I am the Direc-

tor of the Harte Research Institute at Texas A&M Corpus Christi. 
HRI is a trans-disciplinary institute focused on directed research, 

and includes the Center for Sportfish Science and Conservation, 
uniquely focused on developing foundational science for sustainable 
fisheries in the Gulf of Mexico. 

Before coming to HRI, I managed saltwater fisheries for the 
State of Texas. So I have both a management and a science per-
spective. And for that reason, I was asked to chair the working 
committee of the Morris-Deal Commission. 

The 2014 Commission report, ‘‘A Vision for Managing America’s 
Saltwater Recreational Fisheries,’’ has enjoyed significant atten-
tion, and more importantly, the ideas summarized there have had 
a positive impact on Federal fisheries’ policy and science. 

We have the science-based tools with which to manage our rec-
reational fisheries. What we need is the legislative framework 
within which to apply those tools. Management of recreational fish- 
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based fisheries cannot be accomplished by modifying management 
tools largely developed for the commercial fishery. 

My point is neither to diminish the importance of commercial 
fisheries nor the effective management tools now in place because 
of the MSA, which have been key to assuring their sustainable fu-
ture. 

My request is that recreational fisheries have their own similarly 
effective, appropriate Federal framework to assure their future. 

The framework is not the current one-size-fits-all fisheries man-
agement paradigm to which we are confined. Recreational fisheries 
cannot be managed by a quota based, annual catch limit approach. 

That may work well and successfully for commercial fisheries, 
but access-based management approaches such as practice by state, 
successfully recovering and managing recreational fisheries, like 
the red drum and spotted sea trout, should be the Federal focus. 

Sport fish should be managed not as a commodity, but as a nat-
ural resource belonging to all Americans and accessible by all 
Americans. Unlike commercial fisheries, recreational anglers do not 
seek to maximize pounds landed, but the opportunity to fish for a 
range of mostly non-consumptive reasons. 

Using an access-based approach, fishery managers in states like 
Texas and Florida have been able to provide predictability and reg-
ulations, while also sustaining a healthy population with broad ac-
cess. 

We need reasonable latitude in stock building timelines. Magnu-
son-Stevens does not currently allow for this consideration. The 
National Research Council reached this same conclusion in their 
report evaluating the effectiveness of fish stock rebuilding plans in 
the United States. 

They found that rebuilding plans based on monitoring and con-
trolling fishing levels, rather than on requiring fish populations re-
cover to pre-specified target sizes within certain timeframes, would 
be less disruptive to the fisheries and less subject to uncertainty. 

Magnuson-Stevens should address and facilitate regional cooper-
ative management. Not all recreational species, often found in both 
State and Federal waters, can be managed as a single population. 
Yet, that is often the case for Federal management. Red snapper 
in the Gulf of Mexico is an example where such an approach is 
sorely needed. 

Flexibility to meet different regional angler needs, as well as eco-
logical and biological subtleties across large geographic regions, is 
essential. It can be complex and take more effort, but the resource 
and economic benefits far outweigh the costs. 

Reauthorization should be explicit in providing for and encour-
aging cooperative management on a regional basis. Some of the 
very best and most successful fisheries expertise lies within State 
agencies, and that is not accessed given the current management 
system. Integration into Federal management processes through 
truly cooperative management, they bring expertise, resources, and 
credibility. 

For me, the defining example of the different motivations be-
tween recreational and commercial fisheries, and the power of an 
appropriate and sustained science foundation occurred when I was 
the head of Texas fisheries. 
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Our data showed that because of a successful recovery effort, we 
could increase the daily bag limit of red drum from three fish to 
four. Texas anglers were loud and clear about that proposal, a re-
sounding no. ‘‘Even if the data says we can, leave it alone,’’ was 
their message. The bag limit remains at three today. 

Anglers simply want reasonable access and quality fishing, not 
maximizing their take. An involved and educated recreational an-
gling community can help generate that response. 

Anglers that have access to and trust in their fisheries manage-
ment agency and the data on which they transparently operate are 
allies in conservation, not opposition. We need this for our Federal 
fisheries and for our Federal recreational fisheries management. 

Incorporating the ideas that I have briefly summarized here 
today, and that are more fully detailed in my written testimony, 
and the Commission report, can make that a reality for Federal 
fisheries. 

Thank you for the opportunity to provide this brief testimony. 
I am certainly happy to answer questions. 
[The prepared statement of Dr. McKinney follows:] 

PREPARED STATEMENT OF DR. LARRY MCKINNEY, EXECUTIVE DIRECTOR, HARTE 
RESEARCH INSTITUTE FOR GULF OF MEXICO STUDIES, TEXAS A&M UNIVERSITY 
CORPUS CHRISTI 

Mr. Chairman and members of the Committee, thank you for inviting me to tes-
tify before you today. For the record, I am Dr. Larry McKinney—Director of the 
Harte Research Institute (HRI) of Texas A&M University—Corpus Christi. HRI is 
a transdisciplinary organization with a focus on directed research and includes the 
Center for Sportfish Science and Conservation, uniquely focused on developing the 
foundational science for sustainable fisheries in the Gulf of Mexico. Before coming 
to HRI I managed saltwater fisheries for the state of Texas, so I have a manage-
ment and science perspective, which is why I was asked to chair the working com-
mittee of The Morris-Deal Commission on Saltwater Recreational Fisheries Manage-
ment. The commission was established in 2013 to provide a vision and framework 
for the modernization of Magnuson-Stevens Act (MSA) in its next reauthorization 
specifically to address pressing issues related to Sportfishing. The working com-
mittee brought together the very best policy, management and scientific expertise. 
These included a former director of the National Marine Fisheries Service, respected 
state and Federal fisheries managers, leading academics, NGOs and industry lead-
ers. 

The report released by the Commission in 2014, A Vision for Managing America’s 
Saltwater Recreational Fisheries, reflected that collective input and has received sig-
nificant attention and more importantly, the ideas summarized there have had posi-
tive impact on Federal fisheries policy. NOAA’s National Marine Fisheries Service 
worked closely with the Morris-Deal Commission and in 2015 adopted a National 
Saltwater Recreational Fisheries Policy, acknowledging Morris-Deal, as the impetus 
for its development. NOAA Fisheries is also addressing other Commission rec-
ommendations as reflected in a recent Progress Update: A Vision for Managing 
America’s Saltwater Fisheries. These are welcome efforts but further progress is lim-
ited by current legislation. We have the science-based tools with which to manage 
our recreational fisheries, but lack the legislative framework within which we can 
apply them. 

The Commission and I hope that any reauthorization of MSA will focus on this 
issue specifically as it relates to recreational fisheries, the single largest component 
of our Nation’s fisheries not yet specifically addressed by our most important Fed-
eral fisheries legislation. Securing the economic health, sustainability, and access to 
the most economically significant fisheries sector is achievable, but legislation 
should provide for and encourage application of long-established and successful 
science-based tools well known to fisheries managers and scientists. 

Management of recreationally based fisheries cannot be accomplished by modi-
fying management tools largely developed for commercial fisheries. My point is not 
to diminish the importance of commercial fisheries nor the effective management 
tools now in place because of the MSA, which have been key to assuring their sus-

VerDate Nov 24 2008 10:52 Apr 15, 2019 Jkt 000000 PO 00000 Frm 00025 Fmt 6633 Sfmt 6621 S:\GPO\DOCS\35752.TXT JACKIE



22 

tainable future. My request is that recreational fisheries have their own similarly 
effective and appropriate Federal framework to assure their future. That framework 
is not in the current one-size-fits-all fisheries management paradigm to which we 
are now confined. I suggest that the means to do so resides within the Commission’s 
Vision Report. Some key recommendations from the report include the following: 

Recreational fisheries cannot be managed by quota-based, annual catch limit ap-
proaches. That may work well and successfully for commercial fisheries, but access- 
based management approaches, such as practiced by states successfully managing 
recreational fisheries, should be a Federal focus. Recreational fish should be man-
aged, not as a commodity, but as a natural resource belonging to all Americans and 
accessible by all Americans. Unlike commercial fisheries, recreational anglers do not 
seek to maximize pounds landed but the opportunity to fish for a range of mostly 
non-consumptive reasons. Fisheries managers in the Atlantic striped bass fishery 
successfully employed the strategy of using long-term harvest rates, rather than 
strict poundage-based quotas, to successfully manage the most sought-after salt-
water recreational fishery fish in the Nation. Using this access-based approach, fish-
eries managers in states like Texas and Florida have been able to provide predict-
ability in regulations, sustain a healthy population, and ensure broad access. 

Perhaps the best example of this success is the restoration of Red Drum and Spot-
ted Seatrout in Texas. These species were severely overfished by the commercial 
fishery through the mid-1970s. The Coastal Fisheries Division of Texas Parks and 
Wildlife Department launched a robust monitoring program in 1975. This program 
covered four million acres of Texas bays and out to nine nautical miles offshore, 
with joint Federal management out to two hundred nautical miles. Some 900,000 
recreational anglers and 1,700 commercial fishers were surveyed, including a 1,000 
creel survey-days and 19,000 interviews. Over 780 gill net sets, 1,680 bay trawls, 
1,200 oyster dredges and 2,160 bag seines were used to gather the fisheries inde-
pendent data. The forty-two years of continuous data collection is the longest record 
of its kind in the world. A combination of legislative and regulatory actions fully 
recovered those species (see Figure 1 and 2, attached) with the support of an active 
and engaged angling public. 

The program also allowed for the successful implementation of a commercial fish-
ing license buy-back program. Through the 2014 license year, $14.2 million was 
spent to purchase and retire 2,145 commercial Bay and/or Bait Shrimp Boat li-
censes. This represents 66 percent of the original 3,231 licenses grandfathered into 
the fishery in 1995. Additionally, $1.8 million has been spent purchasing 63 Com-
mercial Crab Fisherman’s licenses and 241 Commercial Finfish Fisherman’s li-
censes, retiring 22 percent and 44 percent of the licenses respectively. 

We need reasonable latitude in stock rebuilding timelines. Magnuson-Stevens does 
not currently allow for this consideration. The National Research Council, a part of 
the National Academy of Sciences, Engineering and Medicine, reached the same 
conclusion in their report—Evaluating the Effectiveness of Fish Stock Rebuilding 
Plans in the United States. They found that rebuilding plans based on monitoring 
and controlling fishing levels, rather than requiring fish populations to recover to 
a pre-specified target size within a certain timeframe, would be less disruptive to 
the fisheries and less subject to uncertainty. 

Magnuson-Stevens should address and facilitate regional and cooperative manage-
ment. Not all recreational species, often found in both state and in Federal waters, 
can be managed as a single population, yet that is often the case for Federal man-
agement. Red snapper in the Gulf of Mexico is an example where such an approach 
is sorely needed. Flexibility to meet differing regional angler needs, as well as, eco-
logical and biological subtitles across large geographic reaches is essential. It can 
be complex and take more effort but the resource and economic benefits far out-
weigh the costs. Reauthorization should be explicit in providing for and encouraging 
cooperative management on a regional basis. Some of the very best and most suc-
cessful fisheries management expertise lies within state agencies; that expertise is 
not accessed given the current management system. Integrated into the Federal 
management process through truly cooperative management, they bring expertise, 
resources and credibility. 

Economic Data in Allocation of Mixed Fisheries. MSA reauthorization must pro-
vide the framework to assure that where mixed fisheries exist, managers use not 
only the best available science but also data-driven economic information to assure 
their sustainable future and equitable allocation. Reauthorization should clearly 
mandate this approach to eliminate ambiguity in the existing legislation. 

Stock Assessments are in need of Improvement. The most fundamental science- 
based tool for fisheries management is a robust stock assessment, including both 
fisheries dependent and independent data. This is not an area where reauthoriza-
tion is necessary unless there is a desire to be prescriptive in the structure of this 
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process. Considering the diversity of fish stocks, that likely would not be a wise 
course of action. We can certainly improve these assessments and there are consid-
erable scholarly recommendations, such as the National Research Council’s Improv-
ing Fish Stock Assessments. Stock assessments are the principal tool we use to 
gauge the health and productivity of a particular fish population. Management ad-
vice hinges on the frequency and robustness of these assessments. The issue is not 
a question of science. I believe we know well enough what to do. The question re-
sides in policy and resources available. Currently, in the South Atlantic region, for 
example, the number and frequency of assessments are astonishingly low when com-
pared to other regions, obviously hindering the decision making process. The driving 
factors behind the turn-around time for assessments, whether it personnel, data, or 
other resources can be complex; however, as pointed out by several independent re-
view groups, this is an area that should be addressed and drastically improved. 
There are, as a general rule of thumb, never enough resources to carry out all the 
stock assessments needed, nor frequently enough to adequately support manage-
ment needs. NOAA Fisheries’ policy decisions on where and when to allocate its lim-
ited funding would benefit from review and revision. 

Building a Science Base for Fisheries Management Decisions. For me, a defining 
example of the different motivations between recreational and commercial fisheries 
occurred when I was the head of fisheries for Texas. Our data showed that because 
of a successful recovery effort we could increase the daily bag limit of Red Drum 
from three to four fish. Texas anglers were loud and clear about that proposal—a 
resounding no. Even if the data says we can, leave it alone, was their message. The 
bag limit remains at three to this day. Anglers simply want reasonable access and 
quality fishing, not maximizing their take. An involved and educated recreational 
angling community generated that response. Anglers who have access to—and trust 
in—their fishery management agency (and the data on which they transparently op-
erate) are allies for conservation, not opponents. We need this for our Federal rec-
reational fisheries management. Incorporating the ideas I have briefly summarized 
can make that a reality for Federal fisheries. Thank you for the opportunity to pro-
vide this brief testimony, and I am certainly happy to answer any questions. 
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Figures 

Figure 1. A brief graphic history of the management of red Drum in Texas. Figure courtesy 
of Coastal Fisheries Division—Texas Parks and Wildlife Department. The combination of legisla-
tive and regulatory actions were all predicated on a robust monitoring program, including both 
fisheries dependent and independent data 

Figure 2. A brief graphic history of the management of Spotted Seatrout in Texas. Figure 
courtesy of Coastal Fisheries Division—Texas Parks and Wildlife Department. The combination 
of legislative and regulatory actions were all predicated on a robust monitoring program, includ-
ing both fisheries dependent and independent data 
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ATTACHMENT 
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A merica's sportsmen and women are the backbone of aquatic 
resource conservation. For the past several decades, anglers have 
played a leadmg role m helping rebuild manne f1sh stocks and 

prevent overfishing. This is a success story of which we should all 
be proud. 

Through federal excise taxes on fishing equipment and motorboat fuel, 
fishing license fees and direct donations, anglers contribute nearly $1.5 
billion annually to fund fisheries conservati on and habitat restorat ion. 
Our community invests in aquatic resource conservation because w e 
know that the future of recreationa l fishing direct ly depends on the 
health of fish populations and their habitat. 

In the last half century, saltwater recreational fishing in the U.S. has 
experienced tremendous ad vances in the overall number of anglers, 
angling ethics, technology used and their overall economic impact to 
the nation 

The National Marine Fisheries Service1 estimates that approximately 11 
million Ameri cans participated in saltwater fishing in 2011, spending $27 
billion on fishing tackle, equipment, and trip-related goods and services. 
Spending by saltwater anglers generated more than $70 billion in 
economic output, supporting more than 450,000 JObs. 

However, in the midst of our success in rebuilding marine fisheries 
and the growth in saltwater recreational fishing, the federal fisheries 
management system has not adapted to meet the needs of this economic 
and conservation powerhouse 

Recognizing that we now have an opportunity to establish a saltwater 
fisheries management system that incorporates the unique goa ls and 
needs of ang lers, we invited a group of leaders and experts in the fisheries 
community to initiate a landmark process to develop a vision for saltwater 
recreational fishing . Throughout 2013, the Commission on Saltwater 
Recreational Fisheries Management met to deliberate and debate 
strategies to improve saltwater recreational fisheries management 

The Future of 
Saltwater Recreational 
Fisheries Management 

The commission env isions 
a marine fisheries 
management system 
that conserves fishery 
resources, provides 
consistency in regulations, 
and produces the full range 
of sa ltwater recreational 
fishing's economic, social 
and conservation benefits 
for t he nation. 

1. National Marine Fisheries Service. 2012. Fisher ies Economics of the United States, U.S. Dept. of Commerce, NOAA Tech. Memo 

NMFS-F/ SP0-118. 175p. 2011. https://www.st.nmfs.noaa.gov/stS/publication/index.html. 

The Commission on Saltwater Recreational Fisheries Management I 3 
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Additionally, a wide range of experts and other 
stakeholders were inv ited to meet with t he 
commission to provide information and advice on a 
variety of fisheries management issues. These included 
economists, researchers, federal and state agency 
administrators, environmentalists, charter captains and 
individual recreational anglers. 

After extensive discussion and deliberation, the 
commission established a vision for saltwater 
recreational fishing and ident ified steps to set the 
foundation for a management system that addresses 
the needs of anglers and industry and produces 
the full range of economic, social and conservat ion 
benefits provided by recreat ional fishing. 

The recommendations in this report primarily focus on 
the reaut horization of the Magnuson-Stevens Fishery 
Conservation and Management Act in six key areas 

• Establishing a national policy for recreational 
saltwater fishing 

• Adopting a revised approach to saltwater 
recreational fisheries management 

• Allocating marine fisheries for the greatest 
benefit to the nation 

• Creating reasonable latitude in stock rebuilding 
time lines 

• Codifying a process for cooperative management 

• Managing for the forage base 

We are proud to play a role in advancing the long­
standing traditions of recreational fishing and boating 
in this country. Each time Americans go fishing and 
boating, they make a positive contribution to our 
fish, our waters and the fabric of American society. 
We are committed to working together to ensure 
the conservation of our saltwater resources so 
their rec reational benefits are available for future 
generations to enjoy. 

Johnny Morris 
Founder and CEO, Bass Pro Shops 
Cha irman 

Johnny Morris (right) and his son John Paul 

Scott Deal 
President and Co-Founder, Maverick Boats 
Cha irman 

Commission on Saltwater Recreational Fisheries Management 
Chairman Larry McKinney, Ph.D. , execut ive di rec tor, Harte Research Instit ute 
Tundi Agardy, Ph.D., founder. Sound Seas 
Lee Anderson, Ph.D., professor. Univers ity o f Delaware 
Rip Cunningham, former ed ito r in ch ief. Salt Water Spo rtsman Magazine 
Ricky Gease, execut ive director, Kenai Rive r Sport fishing Associa t ion 
Ken Haddad, fo rmer execu t ive d irector, F lorida Fish and Wildlife Conservation Commission 
Rollie Schmitten, former d irector, National Marine Fisheries Service 

4 I A Vision for Manag ing America's Saltwater Recreational Fisheries 
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Economic, Social and Conservation 
Benefits of Saltwater Recreational Fishing 

Recreational fishing is one of America 's 
most enduring pastimes: an activity in 
which people of all ages can participate, 

enjoying opportunities to spend time in the 
outdoors with family and friends. But recreational 
fishing in our nation's oceans is more than a 
chance to create memories and strengthen our 
connection with nature. 

Saltwater recreational fishing has a $70 billion 
impact on our nation 's economy, supporting 
454,000 jobs. Marinas. grocery stores, restaurants, 
motels, lodges, tackle shops, boat dealerships, 
clothing manufacturers, gas stations and a host 
of other businesses and entities benefit from the 
dollars spent by recreational anglers in pursuit of 
their sport. Coastal communities throughout the 
country depend - in some cases, exclusively - on 
recreational fishing for their livelihoods. 

Whether they access the fishery in their own 
boat, fish from the shoreline, beach or pier, or hire 
a charter captain, America 's 11 million saltwater 
anglers are looking for opportunities to have quality 
experiences on the water. For some, that means 
catching the fish of a lifetime only to release it 
for the next angler to catch. Others hope to bring 
home some of their catch to share with family and 
friends. For most, fishing represents an opportunity 
to strengthen relationships with family, friends 
and colleagues. For all anglers, fishing provides a 
chance to experience a special connection with our 
marine environment, gain a better appreciation for 
our country's natural resources, and practice the 
conservation ethic that is integral to the sporting 
community. 

Economic Impact of Saltwater 
Recreational Fishing 

State Saltwater Jobs Sales 
Anglers 

Alabama 907,000 8,867 819,340 

Alaska 286,000 4,250 483,000 

California 1,045,000 10,111 1,430,919 

Connecticut 518,000 1,190 156,415 

Delaware 318,000 1,403 132,223 

Florida 4,878,000 98,355 11,826,000 

Georgia 355,000 3,217 344,794 

Hawaii 87,000 2,861 310,782 

Louisiana 959,000 17,808 2,062,048 

Maine 198,000 1,197 118,336 

Maryland 836,000 6,466 724,394 

Massachusetts 897,000 6,550 799,558 

Mississippi 268,000 1,383 120,644 

New Hampshire 96,000 441 47,999 

New Jersey 1,067,000 12,818 1,841,343 

New York 561,000 3,094 398,881 

North Carolina 1,499,000 15,831 1,622,060 

Oregon 217,000 2,799 308,602 

Rhode Island 296,000 1,940 208,021 

South Carolina 478,000 3,303 306,678 

Texas 708,903* 13,332 1,644,672 

Virginia 892,000 9,454 969,571 

Washington 321,000 5,093 653,972 

Source: Fisheries Economics of the United States, 
NOAA Fisheries, 2071 

·The Marine Recreational Information Program does not 
collect participation (number of anglers) data for Texas. 
Therefore, estimate for Texas is from Southwick Asso-
ciates, "The 2011 Economic Benefits of Sportfishing in 
Texas," 2013. 

The Commission on Saltwater Recreational Fisheries Management I 5 
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Without recreational fishing, 
fisheries conservation would 
virtually cease to exist. 
Through federal excise taxes 
on fishing equipment and 
motorboat fuel , fishing license 
fees and direct donat ions, 
ang lers contribute nearly 
$1.5 billion annually to fund 
fisheries conservation and 
habitat restoration. These 
contributions drive the most 
successful conservation and 
fisheries restoration program 
in the world . 

Anglers not only pay for 
conservation through license 
fees and excise taxes, t hey 
also support conservation 
work by volunteering for 

habitat creation and restoration projects in all SO 
states. As cit izen scientists. they actively part icipate 
in fish tagging and tracking programs, monitor 
water quality, and collect other environmental data 
valuable to fisheries managers across the country. 
Anglers have spearheaded state and national 
programs that promote best practices among 

anglers to reduce fish morta lity, including catch­
and-release techniques and the use of ci rcle hooks 
and barotrauma-reduction devices to reduce hook­
and-release mortality. 

Recreationa l fishing is founded on conservation , 
sustainability and opportunity. Saltwater anglers 
and the recreational fishing indust ry they support 
are critical to conservation and a healt hy economic 
environment for all Americans 

License fees, taxes paid on fishing equipment and donations to conservation organizations made by anglers 
pay for a host of habitat restoration and creation projects throughout the U.S. 

6 I A Vision for Managing America's Saltwater Recreational Fisheries 
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The Current State of Saltwater 
Recreational Fishing Management 

0 ur ocean resources are used for many 
commercial and recreational purposes. 
Despite its large constituency and major 

economic impact, when critical regulatory or 
management decisions are made, the recreational 
saltwater fishing community often doesn't get due 
consideration. This is particularly true regarding 
federal marine waters, which , in most parts of the 
country, extend from three to 200 miles offshore. 

The three factors contributing to the inadequate 
management of federal marine fisheries for 
recreational fishing are 

• The laws that govern federal marine fisheries 
are primarily designed for and focused on 
commercial fishing 

• The federal agency tasked with managing 
marine fisheries has commercial fishing as its 
primary focus. 

• We do not have a national policy for saltwater 
recreational fishing 

Federal law is focused primarily on 
commercial fishing 

In the 1960s. foreign fishing fleets began fishing 
in waters off the U.S. coast for high market value 
fish and shellfish. Due to a desire to both conserve 
these valuable stocks from overfishing and promote 
and develop domestic commercial interests, Sen 
Warren G. Magnuson of Washington State led 
the passage of the 1976 Fishery Conservation 
and Management Act. The act established a 
U.S. Exclusive Economic Zone. or EEZ. from 
three to 200 miles offshore and established 
eight regional fisheries management councils to 
develop management plans for marine fisheries 
in their individual regions. These actions were 
extraordinarily effective, and within a decade U.S. 
commercial interests had replaced foreign fishing 
fleets in the EEZ 

While t he act was successful in keeping foreign 
f leets out of U.S. waters. many marine fish stocks 
were at low levels, prompting legislative changes 
to better ensure the fisheries' sustainability. Led 
by Sen. Ted Stevens of A laska, in 1996 the act was 
amended with provisions to end overfishing and 
protect important fish habitats. This became the 

Federal fisheries management and the law that 
governs It have been focused almost entirely on 
commercial fishing. 

1996 Magnuson-Stevens Fishery Conservation and 
Management Act (Magnuson-Stevens Act). The 
Magnuson-Stevens Act was again reauthorized 
in 2006, which added strict deadlines to end 
overfishing and called for annual catch limits to be 
put in place for all fisheries by a certa in date 

While the Magnuson-Stevens Act has produced a 
demonstrable improvement in fish stocks, we now 
need to manage that success in a way that fully 
develops saltwater recreational fishing's economic, 
social and conservation benefits to our nation 
Because it is a fundamentally different activity than 
commercial fishing , recreational fishing requires 
different management approaches 

From a management perspective, the Magnuson­
Stevens Act relies on limited entry and catch share 
programs. along with fixed quotas that can be 
managed in real time. Whi le these approaches 

The Commission on Saltwater Recreational Fisheries Management I 7 
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Saltwater anglers are fishing waters their fathers and grandfathers only dreamed about thanks to advances 
in boat designs, fuel-efficient engines and marine electronics. 

work for the commercial sector where relatively 
few vessels are focused on maximum sustainable 
yield, recreational fisheries are enjoyed by millions 
of individuals with diverse goals. Some try to catch 
fish for food, while others simply want t o have fun 
catching and releasing fish and enjoy their time 
outdoors. What recreationa l anglers want and need 
is wide-ranging, dependable access to healt hy and 
abundant fish stocks 

In its defense, when t he Fishery Conservation 
and Management Act was originally passed in 
1976, saltwater recreational fishing was in its 
infancy. The ensuing decades have wit nessed a 
significant growth in coastal communities and an 
interest in recreational saltwater fishing spurred 
on by tremendous changes in recreational boat 
designs, engines, electronics and other fishing gear 
technologies. 

Current laws and policies governing saltwater 
recreational fishing have not kept pace with the 
evolution of recreational saltwater fishing, its 
growing popularity and its economic impact. This 
impact is equal to or greater than the commercial 

industry in terms of number of jobs provided and 
total economic benefits, while accounting for only a 
fraction of overall landings. 

A federal agency focused primarily 
on commercial fishing 

The National Marine Fisheries Service (NMFS), 
under the auspices of the National Oceanic and 
Atmospheric Administration and ultimately the 
Department of Commerce, is the federal agency 
responsible for fisheries management in federal 
waters. Given its mandated commercia l focus, the 
fact that the NMFS has not embraced fisheries 
management practices that also meet the unique 
goals, needs and motivations of recreational 
anglers should come as no surprise. While the 
NMFS has made great strides in recent years in 
improving communication and interaction with t he 
recreational fishing community, much work remains 
to be done to effectively integrate recreational 
fishing into its policies and procedures. 

Marine fish such as red drum and snook are very successfully managed by state fisheries agencies. 

8 I A Vision for Managing America's Saltwater Recreational Fisheries 
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Many state natural resource agencies, especially 
those in the South, recognize the benefits of a 
vibrant recreational fishing community and have 
managed to promote it while conserving their 
saltwater resources. Striped bass, red drum, 
black drum, summer flounder, sheepshead, 
snook, spotted seatrout and tarpon are examples 
of successfully managed st ate fisheries that 
sufficiently meet the needs of recreationa l anglers 
while providing extensive economic benefits to 
their state and the national economies. 

Many coastal states have adopted management 
models that are well tuned for their particular 
saltwater fisheries. These models conserve 
fishery resources, provide multi-year consistency 
in regulations and allow for ample public access. 
However, these approaches have not yet been 
embraced by the NMFS, which is a significant 
contributing factor to the current dilemma in 
saltwater recreational fisheries management. 

Jobs per 100,000 pounds landed 
in the United States, 2011 
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For every 100,000 pounds of fish landed there we re 
210 recreational fishing jobs compared to 4.5 jobs in 
the commercial fishing indust ry. 
F1sheoes Econom1cs of the United States. 2011. NOAA F1shenes 

Lack of a national policy 
for recreational fishing 

For the past several decades, the recreational 
fishing community has helped lead the charge 
toward building a management system that 
controls commercial exploitation to effectively 
sustain healthy fisheries resources. 

This was a natural focus of angler s, policymakers 
and resource managers because commercial fishing 
accounts for the vast majority of finfish harvest and 

has been t he primary contributor to over-exploitation 
While the road to ending overfish ing has been a 
challenge and many sacrifices have been made, 
Americans now have a solid foundation of healthy 
fisheries resources that benefit the entire nation 

However, the federal system to control commercia l 
fisheries exploitation is largely inappropriate for 
managing recreational fishing. The solution is to 
develop a national policy for saltwater recreational 
fishing that builds upon our current f isheries 
management system but acknowledges t hat a 
new and distinctive path forward is needed for 
recreational fishing. 

This repo rt addresses the three primary 
contribut ing factors that have led to deficient 
federa l saltwater fisheries management by 
identifying a clear vision for saltwater recreational 
fisheries management and recommending key 
policy changes to establish the foundation for a 
national saltwater recreational fishing policy. 

The work to implement a national policy for 
recreational fishing will take a col lective effort 
in which all segments of the recreational fishing 
community will need to come together and engage 
with fisheries managers, policymakers and other 
stakeholders to advance a unified vision. 

The Commission on Saltwater Recreat ional Fisheries Management I 9 
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Commission on Saltwater Recreational Fisheries 
Management Recommendations 

T
he Commission on Saltwater Recreational 
Fisheries Management's recommendations 
are largely focused on the reauthorization of 

the Magnuson-Stevens Fishery Conservation and 
Management Act. The commission recognizes 
the need to extend these efforts beyond just the 
law's reauthorization to bring about a cultural shift 
within the Nat ional Marine Fisheries Service, which 
administ ers the law. to ensure that the values of 
recreational fishing are recognized throughout all 
relevant aspects of the agency's operations. 

Strong fishe ries conservation and management 
are the foundation for the recommendations in 
this report. Policy makers, resource managers. 
industry people and anglers must continue to 
advocate for a salt wate r fisheries management 
system that conserves our fishery resources, 
provides consistency in regulations, and produces 
the full range of saltwater recreational fishing 's 
economic, social and conservation benefits for the 
nation. Ensuring the health and sustainability of our 
fisheries resources is the primary concern of the 
recreational fishing communit y 

The fo llowing recommendations present a 
positive vision to build upon our recent fisheries 
management successes in a way that benefits 
conservation, the economy and the public. 

Establishing a national policy for 
recreational fishing 
Recreational fishing is currently addressed in an 
inconsistent fashion by NMFS. The on ly sect ion 
of the Magnuson-Stevens Act that relates to 
promoting recreational fishing focuses specifically 
on catch and release practices, which, while 
an important component of many recreational 
fisheries, hardly encompass the entirety of the 
recreational fishing experience 

In the late 1980s, the U.S. Fish and Wildlife Service 
established a national recreational fisheries policy 
for t he U.S. Department of lnterior2 that outlined 
the agency's goals and strategies for primarily 
f reshwater recreational fishing on federal lands. 
The policy ca lled for federal and partner resources 

to be coordinated and organized to advance 
recreational fishing and fisheries conservation. 
Because the NMFS has no such policy, t he impact s 
have not been felt within the saltwater recreational 
fish ing community. 

Recommendation 

The Magnuson-Stevens Act should include a 
provision for the creation of a national saltwater 
recreational fishing policy that ident ifies goals and 
st rategies for recreational fisheries management 
at the local, state and national levels. The NMFS 
has made progress in recent years in elevating 
the importance of recreational fishing within the 
agency, including hosting a national recreational 
fishing summit, establishing national and reg iona l 
action agendas and creating new agency positions 
focused on recreational fishing policies. Future 
progress would be significantly advanced through 
the establishment of a comprehensive national 
policy defining and coordinating efforts throughout 
the federal government, focusing primarily on the 
NMFS, to advance saltwater recreational fishing 

2. U.S. Fish and Wild lire Service, Recreational Fisheries Po licy o r the U.S. Department or the Interior, 1989. 

http://www.fws.gov/policy/alnplS9_2S.pdf. 

10 I A Vision ror Managing America's Saltwater Recreational Fisheries 
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Adopting a revised approach to 
saltwater recreational fisheries 
management 

Recreational and commercial fishing are 
fundamentally different activities that require 
different management approaches. Currently, 
federal fisheries managers set catch limits for 
recreational and commercial fishing at or near 
maximum sustainable yield. While this may be an 
ideal management strategy for commercial fishing, 
where harvesting the maximum biomass is desired, 
it is not an effective management tool for saltwater 
recreational fishing. Recreational anglers are more 
focused on abundance and size, structure of the 
fisheries, and opportunities to get out on the water. 
Fulfilling these needs is an important economic 
contributor to coastal communities and the nation 

Total Jobs from Recreational and Commercial 
Fishing in the United States, 2011 
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Total Jobs 

In 2011, there were 455,000 jobs related to recreationa l 
fishing compared to 381,000 for commercial fishing. 

Fisheries Economics of the United States, 2011. NOAA Fisheries 

Recommendation 

The NMFS should manage recreational fisheries 
based on long-term harvest rates, not strictly on 
poundage-based quotas. This strategy has been 
successfully used by fisheries managers in the 
Atlantic striped bass fishery, which is the most 
sought-after saltwater recreational fishery in 
the nation. By managing the recreational sector 
based on harvest rate as opposed to a poundage­
based quota, managers have been able to provide 
predictability in regulations while also sustaining a 
healthy population. While the Magnuson-Stevens 
Act does not prohibit such an approach, it should 
specifically direct the NMFS and regional councils 
to consider alternative strategies to commercial 
management for appropriate recreationally 
valuable fisheries 

The Commission on Saltwater Recreational Fisheries Management I 11 
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Red snapper, like this one caught in the Gulf 
of Mexico, are being allocated to recreational 
and commercial fishermen based on outdated 
harvest data. 

Allocating marine fisheries for the 
greatest benefit to the nation 

For many mixed-sector fisheries, (i.e., those sought 
by both the commercial and recreational sectors). 
allocations of harvestable quota for each sector are 
based on decisions in fisheries management plans 
written decades ago. 

In its current language, the Magnuson-Stevens Act 3 

calls for allocations to be 

• Fa ir and equitable to all such fishermen 

• Reasonably calcu lated to promote conservation 

• Carried out in such a manner that no particular 
individual, corporation or other entity acquires an 
excessive share of such privileges 

However, because no formalized process exists to 
prompt the regional fishery management councils 
toward reallocation , and because allocation 
discussions have been historically contentious. 
fisheries managers lack the necessary incentives to 
reexamine allocations regard less of how outdated 
and/or inequitable they may be 

3. 16USC1801 Sec. 30l(a)(4) 

Recommendation 

The Magnuson-Stevens Act should require the 
NMFS, in conjunction with the National Academy 
of Sciences (NAS), to develop guidelines and 
criteria that the regional fishery management 
councils must consider for allocation of all mixed 
sector fisheries. The allocation decisions must 
consider conservation and socioeconomic output 
To help provide necessary information for managers 
to consider, the NMFS must enhance its existing 
economic program for mixed sector fisheries. The 
Magnuson-Stevens Act also should require that 
the regional fishery management councils develop 
procedures for allocation reviews and adjustments 
based on those guidelines to occur at regular 
intervals. 

Creating reasonable latitude in stock 
rebuilding timelines 

The Magnuson-Stevens Act currently states that 
the timeline for ending overfishing and rebuilding 
fisheries "be as short as possible" and "not exceed 
10 years," with a few limited exceptions to allow 
for longer t imeframes. While some stocks can be 
rebuilt in 10 years or less, others require longer 
generation times, or factors unrelated to fishing 
pressure may prohibit rebuilding in 10 years or less 

Echoing the concerns raised by stakeholders and 
many of the regional fishery management councils, 
a report by the prestigious and nonpartisan 
National Academy of Sciences concluded that the 
10-year rebuild ing provision should be revised to 

4. National Research Council, Evaluating the Effectiveness of Fish Stock Rebuilding Plans in the United States. 2013 
http://www.nap.edu/catalog.php?record_id=18488. 
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Healthy stocks of forage fish, like these mullet, are vital for healthy and sustainable recreational fishing. 

provide greater flexibility than is currently allowed 
under the law. 4 Instead o f having a fixed deadline 
for stocks to be rebuil t , the NAS recommended that 
the regional councils and fisheries managers set 
lower harvest rates that would allow fish stocks to 
recover gradually while diminishing socioeconomic 
impacts 

Recommendation 

The commission supports the National Academy 
of Science 's recommendations to provide the 
regional councils and fisheries managers greater 
latitude to rebuild fish stocks in a timely and 
reasonable manner. 

Codifying a process for cooperative 
management 

Cooperative management, where fisheries are 
managed jointly between the NMFS and individual 
states or interstate fisheries management 
commissions, is currently an option for fisheries 
management. By integrating research and 
management expertise, cooperative management 
can more successfully help meet f isheries 
management goals. However, the concept is 
not fully utilized because of a lack of guidance 
regarding options and processes to help determine 
if this is an appropriate management approach 

Recommendation 

The regional councils should be requ ired to 
develop a process to determine on a stock-by­
stock basis which management entities are most 
appropriate and capable of successful ly managing 
the stock. This requirement should provide 
guidance for determining the most appropriate 
management structure. 

Managing for the forage base 

The fisheries management system in the U.S. has 
historically concentrated on achieving maximum 
sustainable yield from individual fishe ries and is 
slowly moving toward multispecies management 
or ecosystem-based fishery management. For the 
recreational fishing community, ecosystem-based 
fishery management includes conserving the 
forage base - the suite of fish that p rovide much 
of the food resource for important recreational fish 
species. Forage fish must be managed to provide 
enough food resources for healthy recreational 
fish species. Currently, very few forage fish are 
considered in fishery management plans, meaning 
that potential impacts on these critical components 
of the ecosystem are not considered or controlled. 

Recommendation 

Fisheries managers should better incorporate 
forage base management to provide optimal 
health, reproduction and growth in important 
predator fish stocks. The NMFS and reg iona l 
councils should identify the most significant 
forage fish fo r every fish stock current ly being 
managed and determine whether or not the 
identified forage fish should be managed 

The Commission on Saltwater Recreational Fisheries Management I 13 
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Conclusion 

T
he Commission on Saltwater Recreational 
Fisheries Management recommends that the 
reauthorization of the Magnuson-Stevens 

Fisheries Conservation and Management Act include 
the following elements 

• A national policy for recreational fishing 

• A revised approach to sa ltwater recreational 
fisheries management that promotes both 

conservation and access 

• Allocation of marine fisheries for the greatest 
benefit to the nation 

• Reasonable latitude in stock rebuilding timelines 

• A process for cooperative management 

• Managing for the forage base 

The commission strong ly believes that now is the 
time to begin this important, critical work . The 
commission 's recommendations provide the steps 
needed to improve the Magnuson-Stevens Fisheries 

Conservation and Management Act in a manner 
that finally addresses the needs of the saltwater 
recreational fishing community. 

The commission recognizes the need for 
strengt hening old and creating new partnerships 
to improve science, economic data and information 
sharing in fisheries management. The commission 
strongly advocates for the need to focus on habitat, 
water quality and environmental challenges that 
recreat ional anglers and all citizens w ill confront 
in the years ahead. In addition, federal and state 
fisheries management agencies should make 
it a priority to inform the public about anglers' 
contributions to conservation. 

Finally, saltwater anglers must continue to support 
and advocate for a strong conservation ethic within 
our community. Anglers were among the first to set 
the example as stewards of the outdoors. Anglers 
need to continue that legacy to assure a future for 
anglers today and for generations to come. 

14 I A Vision for Managing America's Saltwater Recreational Fisheries 
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The CHAIRMAN. Great. And thank you, Dr. McKinney, and for 
your work, your Morris-Deal work as well. 

Mr. Haflinger, the floor is yours, sir. 

STATEMENT OF KARL HAFLINGER, FOUNDER 
AND PRESIDENT, SEA STATE, INC. 

Mr. HAFLINGER. Chairman Sullivan, Ranking Member Peters, 
and members of the Committee. 

My name is Karl Haflinger and my company, Sea State, main-
tains a private fisheries information network for approximately 150 
trawl and longline vessels that fish in the waters off Alaska, Wash-
ington, and Oregon. 

Good science and data are critical in our fisheries management 
system. I hope my testimony today helps members of the Sub-
committee understand the kind of management innovation that is 
possible under existing law and the importance of proceeding cau-
tiously in any reauthorization process to ensure that we retain 
what is working. 

I also want to address areas where continuing innovations by 
NOAA fisheries could be helpful in catalyzing further improve-
ments in how fisheries’ data is collected and utilized. 

Shortly after passage of the original Act, limits were placed on 
foreign catch in Alaska and observers were placed on foreign proc-
essing vessels. As the growing domestic industry took over, the 
North Pacific Fishery Management Council retained full observer 
coverage on larger vessels and 30 percent coverage on smaller ves-
sels. 

The Council also retained strict catch limits, which requires 
tracking of both retained and discarded fish, and the Council also 
enacted limits on crab and halibut bycatch and started action on 
salmon bycatch as well. 

By the mid 1990s, the problem for U.S. fishermen in our area be-
came not one of catching their target species, but of keeping by-
catch down to levels that would allow them to fish without being 
shutdown. 

We responded to that challenge with innovations that harnessed 
cutting edge technology at the time; that is, fax machines and dial- 
up modems. 

Because there had been a close relationship between the NOAA 
fisheries biologists, observers, and industry, members of the indus-
try realized that they might be able to combine observer data from 
all vessels to aid in salmon bycatch reduction. 

This is how Sea State began 25 years ago, by combining observer 
data from all vessels in the Pollock fleet and sending out maps 
showing areas that boats could avoid to reduce their salmon by-
catch. 

The approach spread to another sector that fished for sole and 
needed to avoid halibut and crab, and has continued since. 

Our original efforts were only marginally successful since bycatch 
avoidance is not generally a win-win situation. It almost always re-
sults in slower fishing rates as vessels have to take time to relo-
cate. 
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However, as catch share programs became the norm and the race 
for fish ended, vessels could take that extra time to relocate and 
the use of this information became more important. 

As our fleets showed more ability to manage their bycatch, the 
councils have relaxed some of their rigid approaches to bycatch 
management in favor of flexible approaches that hence we can 
change closure areas on a much faster schedule than the Federal 
Government could and our enforcement is simpler because our ves-
sels waive due process. 

Our actions are audited by a third party to be sure that we are 
not acting as a fox guarding the henhouse. 

We have built all these capabilities on data that we obtain from 
NOAA fisheries. But fisheries are no different from the rest of soci-
ety, and we are constantly being challenged to incorporate new 
methods and technologies while not losing legacy data. 

This offers opportunity. I believe that the same advantages that 
technology offers to society in general will also be extended to fish-
eries. Whatever you can do in the reauthorization process to en-
courage further innovation as well as continuing cooperation be-
tween industry and NMFS is important. 

It is also important to realize that the demands on regions to live 
within catch limits makes accurate monitoring of catch even more 
important. 

Thus, technologies like electronic monitoring will have to be used 
alongside human observers because we cannot afford to place ob-
servers on every boat, and fishermen will have to work together 
with NOAA fisheries to make this happen. 

My written testimony references a document called ‘‘Improving 
Net Gains,’’ that grew out of a data modernization workshop, and 
I would urge you to look at the report for suggestions in this arena. 
The report highlights how modernizing our data infrastructure 
could provide economic benefits to the fleet, make it easier for more 
vessels to stay on top of catch and bycatch, and allow both safety 
and efficiency gains. 

Thank you again for the opportunity to testify and I welcome any 
questions. 

[The prepared statement of Mr. Haflinger follows:] 

PREPARED STATEMENT OF KARL HAFLINGER, FOUNDER AND PRESIDENT, 
SEA STATE, INC. 

Introduction 
Good afternoon, Chairman Sullivan, Ranking Member Peters, and members of the 

Subcommittee. Thank you for the opportunity to testify today. My name is Karl 
Haflinger and my company, Sea State, maintains a private fisheries information 
network for approximately 150 trawl and longline vessels that fish off the coasts of 
Alaska, Washington and Oregon. 

I will be speaking today about the close partnership that Sea State has built with 
members of the fishing industry in the North Pacific and Pacific Northwest to dra-
matically improve business and conservation outcomes. Our work is, we believe, an 
illustration of ‘‘state of the art’’ cooperative management under the Magnuson-Ste-
vens Act (MSA). It demonstrates how fishing industry participants are themselves 
investing in world-class science and data in ways that deliver healthier fisheries and 
more profitable fishing enterprises. First, I hope my testimony helps members of the 
Subcommittee understand the kind of management innovation that is possible 
under the existing law, and the importance of proceeding cautiously in any reau-
thorization process to ensure we retain what is working. Second, I want to address 
areas where continuing innovations by the National Marine Fisheries Service 
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(NMFS) could be helpful in catalyzing further improvements in how fisheries data 
is collected and utilized. 
Meeting Business and Conservation Challenges 

Data collection and analysis is an critical component of success for fishing busi-
nesses in the twenty-first century, and where Sea State focuses its work. Currently, 
approximately 150 commercial fishing vessels use our services, which could be loose-
ly described as fisheries data analysis, in support of fishing activities governed 
under regulations developed by two of the eight regional fishery management coun-
cils established under the MSA, the North Pacific Fishery Management Council and 
the Pacific Fishery Management Council. All of these vessels are members of fishing 
cooperatives, whether these cooperatives are recognized in statute (as inshore co-
operatives defined under the American Fisheries Act), or simply composed of all 
members of a closed class of vessels that receive a fixed percentage share of the an-
nual harvest quota. Fish harvesting cooperatives are a form of catch share-style pro-
gram. 

With modern fishing gear, sophisticated electronics that identify fish schools, and 
fishing experience acquired over 40-plus years on the offshore grounds since the 
MSA extended U.S. jurisdiction out to 200 miles, locating target species is generally 
not a persistent problem for the fleets with whom we work. Reducing incidental 
catch of non-target species (bycatch), with an emphasis on certain species, is more 
often the focus of fishermen and fishery managers because fishery management reg-
ulations exist that can close fisheries before the target species quota is taken if fish-
ermen reach an incidental catch allowance for certain non-target species. 

In 1996, the MSA was amended to define bycatch as discarded fish. Fish can be 
discarded for economic reasons (i.e., the fish are unmarketable), but there are also 
discards required by regulations, most often because fish incidentally caught by one 
fisherman are target species for another. Requiring such fish to be discarded is in-
tended to eliminate any incentive to catch the non-target fish in the first place. The 
1996 MSA amendments contained other provisions to reduce incidental catch of non- 
target species, including adding National Standard #9 to the Act, which requires 
Federal fishery managers to minimize bycatch. 

Regulatory actions by the North Pacific Council on bycatch reduction predated 
MSA National Standard 9, due to the fact that major bycatch species like salmon, 
crab and halibut are at the center of subsistence and commercial livelihoods for 
many coastal residents throughout Alaska and the Pacific Northwest. The Council 
responded to concerns about bycatch (first raised in conjunction with foreign fishing) 
with a series of both input and output controls, such as time-and-area closures and 
outright limits on total allowed bycatch in the early 1990s. In the latter instance, 
target groundfish fisheries closed before the allowable catch was reached if the fleet 
reached caps on the incidental catch of certain non-target species, particularly hal-
ibut and crab. 

In 1976 when the U.S. established its 200-mile Exclusive Economic Zone (EEZ), 
a number of foreign nations entered into fishing agreements to allow continued ac-
cess to U.S. waters to harvest groundfish species. One condition of fishing was that 
NMFS’s observers were placed on foreign vessels to ensure adherence to fishing 
quotas. Regulations requiring onboard observer coverage carried over to the domes-
tic fleet in Alaska as U.S. fishing and fish processing developed through the 1980s. 

The U.S. industry in the Northwest and Alaska is currently spending $15–20 mil-
lion annually to cover Federal fishery observer costs. Observers are trained and 
managed by NMFS and the data they collect is protected under confidentiality rules 
covered in MSA. Confidentiality protections, while important to preserve in the Act, 
initially presented an obstacle to using this data to support industry bycatch reduc-
tion initiatives. The trawl industry realized that the solution was to authorize a 3rd 
party to receive and review observer data for all vessels in a fleet, and quickly cre-
ate maps of bycatch trends that were returned in real-time to vessels. That is when 
Sea State began, and we have continued to create information products that cap-
tains themselves help design, that assist in bringing down bycatch rates. Original 
efforts were only marginally successful since bycatch avoidance is not a win-win so-
lution—it almost always results in slower fishing rates as vessels must take time 
to relocate. However, once the fisheries I work with transitioned to catch share fish-
eries of some form fishermen could accept the cost of increased time that bycatch 
reduction almost always entails, because individual vessel allocations ensured no 
lost fishing opportunities from picking up gear and moving to areas with lower by-
catch. 

All of the major groundfish fisheries in the Bering Sea and the Pacific whiting, 
or hake, fishery off Washington and Oregon are now prosecuted under strong coop-
erative agreements. Input controls, like rigid time-and-area closures that often 
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proved to be at odds with actual trends on the grounds, have largely been aban-
doned by the Councils. The ocean environment is dynamic, and the distribution of 
fish stocks is in constant flux. Static lines on a map that require promulgation of 
a rule to change do not provide for the type of adaptive, real-time management that 
sound catch accounting methods and electronic reporting of catch can provide. In-
stead, the Councils have tasked the fleets with finding ways to reduce bycatch, at 
times adding performance standards for industry to meet. And industry is required 
to regularly demonstrate to the councils that their approaches are working. 

To respond to these challenges placed on fleets by the Councils, we have had to 
step up our efforts to gather data from multiple sources and at times even automate 
our analysis and response to the fleets so that it is a round-the-clock process. Data- 
sharing among vessels in cooperatives is made mandatory by fishing cooperative 
contracts, and informal, cross-sector (that is, among target fisheries) sharing is com-
mon as well. Cooperative contracts are legally binding private sector agreements. 
Such agreements obligate cooperative members to fish according to whatever rules 
the coop in particular feels are necessary to put in an orderly harvest in accordance 
with Council guidelines. Sea State generates notices of high bycatch based on both 
observer data and landings information (whichever arrives first) and sends alerts 
to vessels on the grounds as text-based e-mails with links to live web maps. 

Additionally, according to rules of some cooperatives, we evaluate actively fished 
areas on a weekly basis and close them to vessels exhibiting high bycatch rates, 
thus providing an incentive for individual vessels to figure out how to fish with less 
bycatch. All of these measures are prescribed in the cooperative contracts that all 
members sign, so that no behavior is simply voluntary. Substantial fines are levied 
for not following the rules (for example, fishing in a closed area, which is monitored 
via satellite), and in some cases Sea State’s management actions are subject to 3rd 
party audits to be sure that we are performing according to contract in our oversight 
role. 
Catalyzing Continued Innovation 

We have been fortunate to work cooperatively with NMFS over the last 20 years 
to develop the most advanced private fishery information system on the planet. 
NMFS’s Northwest Groundfish Observer Program office has been extremely cooper-
ative from day 1, from a time when faxes and online bulletins boards were state- 
of-the-art tools. We have now progressed to the point where all vessels have at least 
text messaging systems, satellite monitoring of positions (VMS) and often full e-mail 
and Internet access. The e-Landing system in Alaska, which was created through 
a partnership with NOAA Fisheries, the State of Alaska and the International Pa-
cific Halibut Commission followed in the early 2000s, allows us access to shoreside 
landings information for clients who authorize our access to their records. 

Nonetheless, there is clearly more we can do to modernize data infrastructure, 
give additional tools to fishing businesses, and ensure the long-term sustainability 
of all U.S. fisheries. I was recently part of an expert panel that explored what more 
we could do to accelerate progress. Our ‘‘Fishing Data Innovation Taskforce’’ in-
cluded a broad cross-section of fisheries stakeholders with an interest in harnessing 
technology to meet business and conservation goals. Our Improving Net Gains re-
port reviews both areas of progress and remaining challenges and makes specific 
recommendations for reform, which I recommend to the Subcommittee. 

I am encouraged by the reception our Taskforce report has received to date. The 
new Assistant Administrator for Fisheries, Chris Oliver, has confronted these issues 
before in his previous role as Executive Director of the North Pacific Fishery Man-
agement Council. Others in positions of leadership at the National Marine Fisheries 
Service are showing a willingness to explore new approaches where needed, which 
I applaud. We have been gratified by the interest of a number of congressional lead-
ers. Chairman Sullivan, we’re especially grateful for the spotlight you’re shining on 
this issue. Progress in this area can be difficult. As in many fields today, fishery 
data systems that were developed ad hoc must be re-written to take advantage of 
newer information technologies, and doing so without losing critical ‘‘legacy’’ data 
requires almost inspired planning. However, it is critical that fisheries managers 
and fishermen find ways to navigate these challenges to secure the benefits that im-
proved data systems can deliver. Modernizing our data infrastructure could provide 
economic benefits to the fleet, make it easier for more vessels to stay on top of catch 
and bycatch, and allow both safety and efficiency gains. 
Maintaining what we have 

One issue I haven’t yet mentioned is the importance of maintaining NOAA Fish-
eries stock surveys and yearly stock assessments for both major and other con-
straining stocks (that is, minor or weaker stocks taken as bycatch in a mixed-stock 
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fishery). Maintenance of the surveys provides fishery independent data that is es-
sential to the fisheries that span the West Coast and make up a substantial propor-
tion of the Nation’s groundfish landings. The industry ‘‘pitches in’’ on management 
costs paying for 100 percent observer coverage for catch share fisheries in the Ber-
ing Sea, often with 2 observers on larger vessels. Industry has also been involved 
in cooperative programs with NMFS, such as providing platforms for echo-sounding 
surveys while fishing, funding gear research, and genetic stock research for Alaskan 
salmon. However, the fisheries independent surveys and stock assessments are the 
basis for the most critical management decisions, and need to be carried forward 
to ensure that the large groundfish stocks off our coasts are fished sustainably. 

Thank you again for the opportunity to testify, and I look forward to continuing 
to work with the Subcommittee to modernize fishery information systems and im-
prove the performance of our fisheries. 

The CHAIRMAN. Great. Thank you, Mr. Haflinger. 
Dr. Jones. 

STATEMENT OF MICHAEL JONES, PH.D., PROFESSOR, 
DEPARTMENT OF FISHERIES AND WILDLIFE, 

MICHIGAN STATE UNIVERSITY 

Dr. JONES. Chairman Sullivan, Ranking Member Peters, and dis-
tinguished members of the Committee. 

Thank you for inviting me to appear before you to discuss fishery 
science and its potential to better inform fishery management prac-
tices. 

My name is Michael Jones. I am a Professor in the Department 
of Fisheries and Wildlife at Michigan State University. I received 
my Ph.D. from the University of British Columbia, and have expe-
rience as an environmental consultant, as a Government scientist, 
and since 1997, as an academic. 

I come to fisheries honestly and my father worked, admittedly, 
as an accountant in the fishing industry in British Columbia. But 
my exposure through him to this world really set the course for my 
academic career. 

As Senator Peters mentioned, I am the Founding Director of the 
Quantitative Fisheries Center at MSU. Our Center works with 
Government and stakeholders to foster better management of 
Great Lakes fisheries. 

We marry analytics with management and decision making. We 
use our expertise to put computer models to work with stake-
holders for real fishery benefits in real time. Our work is focused 
on the Great Lakes, but the science we use is just as relevant to 
other regions of the United States. 

The Magnuson-Stevens Act has made a vital contribution to sub-
stantially improving the state of the country’s federally managed 
fisheries. I hardly need to remind the Committee of this fact. 

Via the Act, our country oversees over 4 million square miles of 
ocean, an area larger than that of our entire country. These waters 
range from the Caribbean to the Bering Sea. They include a huge 
variety of species. 

Ecological science tells us that these species should not all be 
managed in the same way. There is merit in considering scientif-
ically flexible, defensible flexibility in things like rebuilding plants, 
for example, related to species’ life histories. 

A one-size-fits-all approach to fisheries management does not 
work well and risks managing some fisheries overly conservatively, 
while others suffer from regulations that are too liberal. 

VerDate Nov 24 2008 10:52 Apr 15, 2019 Jkt 000000 PO 00000 Frm 00047 Fmt 6633 Sfmt 6601 S:\GPO\DOCS\35752.TXT JACKIE



44 

All fisheries are managed in the face of great uncertainty, both 
about the current status and about future conditions. Good policy 
and decisionmaking frameworks should explicitly recognize this un-
certainty, and frame action in the context of risks. 

One implication of this is that there is not a bright line between 
stocks that are assessed as overfished versus those that are not. 
Accommodating this uncertainty about status by taking account of 
a range of possible assessments from, for example, slightly or pos-
sibly overfished to greatly or certainly overfished, will go a long 
way toward allowing for better decisions. 

Around the world, fishery management is increasingly being in-
formed by approaches widely referred to as Management Strategy 
Evaluations, which use computer simulation methods to evaluate 
how alternative fishery management strategies are likely to per-
form relative to predefined sets of management goals and that ex-
plicitly recognize our uncertainty. 

While this approach is sometimes technically challenging, there 
is really no excuse for failing to use it. Increasingly, the National 
Marine Fishery Service is adopting this approach. 

I would like to highlight two positive experiences with the appli-
cation of these MSE methods to important fishery management 
issues in the Great Lakes: sea lamprey control and Lake Erie perch 
and fisheries. 

Sea lamprey is a destructive, invasive species in the Great Lakes 
that require annual investments of millions of dollars on pest con-
trol to reduce their impact on valued species. 

In collaboration with the Great Lakes Fishery Commission, we 
use MSE methods to guide critical decisions about allocation of re-
sources between determining where we should apply control and 
actually implementing that control. These decisions have greatly 
helped the GLFC to achieve its management goals for sea lamprey 
in each of our Great Lakes. 

Lake Erie walleye and yellow perch fisheries represent the most 
valuable commercial freshwater fishery in the world. Not unlike 
red snapper, for example, Lake Erie walleye and perch are highly 
valued by both recreational and commercial fishers. 

These competing interests have led to considerable conflict and 
an erosion of trust in management by all stakeholders that peaked 
around 2009. 

In the summer of 2010, Lake Erie fishery managers invited the 
QFC to lead an effort to create a more transparent, science-based 
process to help define harvest policies that were scientifically sound 
and balance the competing objectives of the different stakeholders. 

We developed and used an MSE model in a process that involves 
stakeholders and managers to examine harvest policy options. 

Largely as a result of the transparency and openness of this 
process, this work led to the adoption of harvest policies that are 
viewed by all stakeholders as suitable for these fisheries. 

Our experience in the Great Lakes also highlights the impor-
tance of considering how ecosystem change can affect the future of 
fisheries in ways that are not evident from looking at the past. 

Invasive species—including the sea lamprey, but also zebra, and 
quagga mussels, and possibly Asian carp in the future—can pro-
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foundly alter the dynamics of native species that are economically 
and culturally important. 

As well, land based activity, such as agricultural practices and 
storm water management, can have very large impacts on nutrient 
dynamics that drive so-called bottom up effects on the food web. 

More than 50 years of experience studying the human driven eco-
system change in the Great Lakes should provide insight that can 
help us to develop robust management strategies for fisheries that 
are resilient to the uncertainties created by unanticipated changes 
in the ecosystem. 

One of the great benefits to the U.S. fishery science, due to the 
Magnuson-Stevens Act, has been its impact on the development 
and deployment of cutting edge scientific technologies to inform us 
about fish stocks and their ecosystems. I would be remiss if I did 
not and were not to mention that this is a benefit that we, who do 
science in the Great Lakes, truly envy. 

Senator Peters and others have recently introduced a bill known 
as the Great Lakes Fishery Research Authorization Act that seeks 
to provide comparable support for science for Great Lakes fisheries. 
I urge you to consider the merits of this bill for the betterment of 
fishery management on our north coast. 

The Magnuson-Stevens Act has helped us to be able to claim that 
our country has some of the world’s best managed fisheries, but our 
work cannot stop. 

I am honored to have this opportunity to speak to you about the 
role of science and our investment in the future of America’s fish-
eries. 

I look forward to the opportunity to address your questions. 
[The prepared statement of Dr. Jones follows:] 

PREPARED STATEMENT OF MICHAEL JONES, PH.D., PROFESSOR, DEPARTMENT OF 
FISHERIES AND WILDLIFE, MICHIGAN STATE UNIVERSITY 

Chairman Sullivan, Ranking Member Peters, and distinguished members of the 
Committee, thank you for inviting me to appear before you to discuss fisheries 
science and its potential to inform better fishery management practices. 

My name is Michael Jones. I am a professor in the Department of Fisheries and 
Wildlife at Michigan State University. I received my B.Sc. and Ph.D. degrees from 
the University of British Columbia in Canada. I have worked in the private sector 
as an environmental consultant, in the public sector as a government scientist, and 
since 1997 as an academic. I come to fisheries ‘‘honestly’’—my father worked in the 
fisheries industry in British Columbia, admittedly as an accountant, but my expo-
sure through him to this world set the course of my academic career. My research 
focuses on fish population dynamics and ecology, resource management and simula-
tion modeling. 

Over the years, I have become more and more interested in how uncertainty and 
risk affect resource management decision-making. I have also seen how Structured 
Decision Making methods can lead to better management outcomes, especially when 
they involve stakeholder engagement. I have worked closely with fishery manage-
ment agencies, particularly in the Great Lakes region and in Alaska, to apply my 
research findings and scientific expertise to current and emerging management 
issues. 

I am a founding director of the Quantitative Fisheries Center (QFC) at MSU. Our 
Center works with agency partners and stakeholders to foster better management 
of fisheries, primarily in the Great Lakes Region. The QFC marries analytics with 
management and decision-making. We use our expertise to put statistical methods 
and models to work with stakeholders, to achieve real fishery benefits in real time. 

We work to ensure that wise, fair decisions are made, based on the best science, 
and in partnership with many, sometimes disparate, stakeholder groups. 
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1 NOAA Fisheries Magnuson-Stevens Fishery and Conservation Act http://www.nmfs. 
noaa.gov/sfa/laws_policies/msa/ 

2 Marine Fish Conservation Network http://conservefish.org/healthy-oceans/magnuson-ste 
vens-act-upholding-a-legacy-of-success/ 

Although our work has focused on the Great Lakes, we tackle scientific issues 
that are just as important for other regions of the United States, where the Magnu-
son-Stevens Act applies, including: 

• determination of sustainable and equitable harvest policies for exploited species; 
• mitigation of the negative effects of invasive species; 
• accommodation of the influence of ecosystem change on food webs that include 

economically valuable fish stocks. 
The Magnuson-Stevens Fishery Management and Conservation Act has made 

vital contributions to substantially improve the state of our country’s federally-man-
aged fisheries. While I hardly need to remind this committee of this fact, we have 
seen since the early 2000s: 

• 39 overfished stocks rebuilt. 
• A 98 percent increase in fish stock sustainability. 
• A Fish Stock Sustainability Index (FSSI), which gauges key stocks according to 

their overfishing status and biomass levels, has increased every year since the 
index was implemented.1 

This is in stark contrast to reports of fishery performance in many other—al-
though not all other—regions of the world. 

The Marine Fish Conservation Network reports that as of 2013, two-thirds of 
overfished stocks placed in rebuilding plans due to the Magnuson-Stevens Act have 
been rebuilt or have made significant progress since 1996. They estimate that re-
building all U.S. fish populations would lead to a $31 billion increase in annual 
sales and support for half a million new U.S. jobs.2 

Via the Magnuson-Stevens Act, our country oversees 4.4 million square miles of 
ocean—an area larger than that of our entire country. These oceans and seas range 
from the Caribbean to the Bering Sea, and no two are the same. They include a 
huge variety of species that are the objects of exploitation: ranging from small, pe-
lagic, short-lived fish like menhaden to large, extremely long-lived benthic fish like 
Pacific coast rockfishes, not to mention numerous important shellfish species. 

Ecological science tells us that these species should not all be managed in the 
same way. There is merit—and evidence to support this—considering scientifically 
defensible flexibility in things like rebuilding plan expectations, for example related 
to species life histories. A ‘one-size fits all’ approach to fisheries management does 
not work well, and risks managing some fisheries overly conservatively while others 
suffer from regulations that are too liberal. Determining how to adapt management 
strategies to match the characteristics of diverse fisheries has been a focus of my 
work for the past 30 years. 

All fisheries are managed in the face of great uncertainty, both about current sta-
tus and about future conditions; good policy and decision-making frameworks should 
explicitly recognize this uncertainty and frame action in the context of risks. 

One implication of this is that there is not a ‘‘bright line’’ between stocks that are 
assessed as overfished versus those that are not. Better decisions would result from 
some Accommodation for the uncertainty about status, taking account of a range of 
possible assessments from, for example, slightly/possibly overfished to certainly/ 
greatly overfished, would go a long ways toward informing better decisions. 

Around the world, fishery management is increasingly being informed by ap-
proaches widely referred to as Management Strategy Evaluations (MSEs), which use 
computer simulation methods to evaluate how alternative fishery management 
strategies are likely to perform relative to pre-defined sets of management goals, 
and that explicitly recognize the uncertainty I just mentioned. While sometimes 
technically challenging, particularly for data-poor fisheries, there is no excuse for 
failing to use this type of approach, especially for economically important fisheries. 
Increasingly, the National Marine Fisheries Service has begun to adopt this ap-
proach. 

We have had positive experiences with the application of MSE methods to two key 
fishery management issues in the Great Lakes. 

The first MSE application is sea lamprey control. Sea lamprey were one of the 
first aquatic invaders that entered the Great Lakes as a consequence of increased 
shipping and other commerce in the region in the early 20th century. When the sea 
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3 Jones, M.L., B. Irwin, G.J.A. Hansen, H.A. Dawson, A.J. Treble, W. Liu, W. Dai, and J.R. 
Bence. 2009. An operating model for Great Lakes sea lamprey integrated pest management. 
Open Fish Science Journal 2: 59–73. 

4 Jones, M.L., M.J. Catalano, L.K. Peterson, and A.M. Berger. 2016. Stakeholder-centered de-
velopment of a harvest control rule for Lake Erie walleye Sander vitreus. pp. 163–183 in ‘‘Man-
agement Science in Fisheries’’, C.T.T. Edwards and D.J. Dankel, editors. Routledge, Oxford and 
New York. 

lamprey entered into the upper Great Lakes, they decimated native fish popu-
lations. 

Sea lampreys have a very unique life cycle. Lampreys cause their damage to 
Great Lake fisheries during the adult parasitic phase of life, which lasts 12–18 
months. During the spring, lamprey die, but not before they spawn in Michigan riv-
ers to continue their destructive legacy. After the eggs hatch, they go through a non- 
parasitic larval stage that lasts for three to six years. When the larval stage is com-
plete, they begin the adult parasitic phase where they enter the Great Lakes and 
feed on the fish population. However, during the larval stage sea lampreys are vul-
nerable to chemical control, and this has been the primary means by which this de-
structive invader has been controlled.3 

Over the last decade we have used MSE methods to guide ‘‘million dollar’’ critical 
decisions about allocation of resources between assessment (that is, determining 
where we should apply control) and control (that is, how much habitat should we 
chemically treat) of this pest, and to evaluate trade-offs among competing manage-
ment options. This science has been vital to the considerable success of the control 
program run by the bi-national Great Lakes Fishery Commission. 

While sea lamprey control is a success story in the Great Lakes, the lessons 
learned from this program can reach far beyond the Great Lakes. Learning how to 
better manage invasive species ranks among the most important ecosystem-level 
issues we face today, and this is equally true for our marine ecosystems. 

The second MSE application involves the most valuable freshwater commercial 
fishery in the world—the Lake Erie walleye and yellow perch fisheries. Not unlike 
red snapper in the Gulf of Mexico, and any number of other U.S. coastal marine 
fish stocks, Lake Erie walleye and perch are highly valued by recreational and com-
mercial fishers alike.4 

Since the late 1970s walleye and perch fishers, and the managers that determine 
who gets to catch what, have repeatedly fought over allocation of these prized fish 
stocks. By 2009 trust among stakeholders, and between many stakeholders and de-
cision makers, was at an all-time low. In Ontario especially, managers and commer-
cial fishery stakeholders were spending a lot of unproductive time in court. 

In the summer of 2010, the Lake Erie fishery managers decided to change course. 
They invited the Quantitative Fisheries Center to lead a Structured Decision Mak-
ing effort to help create a more transparent, science-based process—a process that 
would help define harvest policies that were scientifically sound and balanced the 
competing objectives of different stakeholders. 

At the core of our effort was the development of an MSE model, using a process 
that involved active engagement of fishery stakeholders and managers, to both im-
prove stock assessment methods and examine harvest policy options. Largely as a 
result of the transparency and openness of our process, this work has led to adop-
tion of harvest policies that are viewed by all stakeholders as suitable for these fish-
eries. 

My experience with using a stakeholder-engaged MSE process, both in Lake Erie 
and more recently in western Alaska for subsistence salmon fisheries, has convinced 
me that progress towards better management of fisheries, where a diversity of 
stakeholders have potentially conflicting objectives, depends on an open, transparent 
process where stakeholders feel empowered to influence management decisions, and 
are able to gain insight into the objectives of other stakeholders. 

Experience with the management of fisheries in the Great Lakes over the past 
few decades also has taught me the importance of careful consideration of how eco-
system change can affect the future of fisheries in ways that are not always evident 
from looking at the past. 

As I mentioned earlier, invasive species, including the sea lamprey but also zebra 
and quagga mussels, and possibly Asian carp in the future, can profoundly alter the 
dynamics of our native species that are economically and culturally important. 

In addition, land-based activities such as agricultural practices and stormwater 
management can have large impacts on nutrient dynamics that drive so-called bot-
tom up effects on the food web. 

More than 50 years of experience with human-driven ecosystem change in the 
Great Lakes offers examples that can be applied to fishery management in marine 
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coastal regions of the U.S. These can also help us to develop robust management 
strategies that are resilient to the uncertainties created by unanticipated changes 
to the ecosystem. 

One of the great benefits to U.S. fisheries science and management that has come 
from the Magnuson-Stevens Act has been its impact on the development and deploy-
ment of cutting edge scientific technologies to inform us about fish stocks and their 
ecosystems. I would be remiss if I were not to mention at this hearing that this is 
a benefit that we who carry out science in the Great Lakes truly envy. Senator Pe-
ters and others recently introduced a bill known as the Great Lakes Fishery Re-
search Authorization Act that seeks to provide comparable support for science for 
Great Lakes fisheries as we presently enjoy for marine systems thanks to the MSA. 
I urge you to consider the merits of this bill for the betterment of fishery manage-
ment in the United States’ ‘‘north coast.’’ 

The Magnuson-Stevens Act undoubtedly allows us to claim our country has the 
world’s best managed fisheries, but our work cannot stop. I am honored to have the 
opportunity to speak to you about the role of science in our investment in the future 
of America’s fisheries, and I look forward to addressing your questions. 

The CHAIRMAN. Great. 
Well, thanks again to all the witnesses for great opening state-

ments. I think now we will proceed to questions. 
I wanted to begin, Dr. Hilborn and Mr. Haflinger, you both men-

tioned the phrase ‘‘race to fish.’’ 
Can you describe that in a little bit more detail in what you 

mean? How data and sound science, that is really the focus of this 
hearing, can help us address some of the challenges that come out 
of the race to fish? 

I will let either of you take it. 
Mr. HAFLINGER. In the race to fish, I think typically refers to the 

way fisheries have most often been conducted in which whatever 
management agency is responsible would somehow set an allow-
able catch, and they would determine when a season would be for 
this fish fishery. The starting gun would go off and fleets would 
fish until the allowable catch had been achieved if they were fish-
ing with an allowable, within the framework of an allowable catch. 

In such an environment, anything that slows you down and takes 
you off the grounds, or makes you less efficient on the grounds, 
simply means you have lost revenue because you have lost fishing 
time to somebody else. 

So that is the race for fish and removing the race for fish has 
been phenomenally important in fisheries in the U.S. 

The CHAIRMAN. So are there safety elements to that? 
Mr. HAFLINGER. There are certainly safety elements. 
The CHAIRMAN. Can you unpack those a little bit as well? 
Mr. HAFLINGER. I think the most striking example would be in 

the crab fisheries in Alaska where the seasons were compressed to 
just maybe a week or so. If it was blowing out of the north at 45 
and it was heavy icing, you went out anyway. 

A lot of boats were lost, a lot of lives were lost, and there was 
simply no choice because that is when the season started, and that 
is when you had to go and fish. I think it was true across the hal-
ibut fishery as well. I am sure it has been true in many fisheries. 
So safety was a large issue certainly. 

The CHAIRMAN. Dr. Hilborn, do you want to comment on that at 
all? 

Dr. HILBORN. Yes. The race to fish was destructive and it still 
exists in some fisheries, but it has safety consequences. It also 
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means that the incentives, for any individual fisherman, are to do 
anything that lets him catch fish at a faster rate. 

As we have eliminated the race to fish in many fisheries, the in-
centive switched to getting the maximum value of the fish that you 
do catch. And this has led to much fuller product utilization, con-
centrating on trying to get higher value products, whether it is 
more fillets off of a pound of fish or whatever. 

I think it has universally been recognized that stopping the race 
to fish is an essential element in most good fisheries management. 

The CHAIRMAN. So management and safety? 
Dr. HILBORN. But for economics, for management, and for safety, 

for all those reasons. 
The CHAIRMAN. Great. Thank you. 
Dr. McKinney, one of the Morris-Deal recommendations was, 

quote, ‘‘Adopting a revised approach to saltwater recreational fish-
eries management.’’ This has also been termed ‘‘alternative man-
agement.’’ 

Can you elaborate on what is meant by alternative management? 
And do you have any experience from your work in Texas and in 
the Gulf on these management approaches? 

Dr. MCKINNEY. Appreciate the question, Mr. Chairman. 
I guess I would start that from the State’s perspective and from 

a number of fisheries managements, we do not really call it ‘‘alter-
native fisheries management,’’ but it is the fishing approach. 

Because it is used in nearly every state, tribal groups, state com-
pacts, even in wildlife type things which basically is looking at, not 
looking at [sic] quota based or maximum yield type of approach, 
but basically access. 

And it is based on what was the old North American model of 
how we manage fisheries, and that is, that came about as we tried 
to move away from commercial fisheries for wildlife production par-
ticularly. I think that is the best management, best idea of man-
agement deal. 

So it is looking at access based approaches where you use link 
limits, seasons, bag limits, those types of approaches and you com-
bine that with a robust data collection process as you move along 
so that you can make adjustments as you move. 

It is a very adaptive management approach rather than setting 
a targeted date, a time for restoration and a weight, a catch her 
by weight type of thing. 

The CHAIRMAN. Thank you. 
I might have some more questions on follow up, but I turn now 

to Senator Peters. 
Senator PETERS. Thank you, Mr. Chairman. 
Again, thank you to each of our witnesses for some very good tes-

timony here today. 
One thing that has come out through our hearings that we have 

had on this issue is that oftentimes we have difficulty reaching con-
sensus. So when it comes to fisheries management, there are a lot 
of stakeholders that have very strong opinions, as you know. 

Dr. Jones, your experience with the management strategy eval-
uations has certainly been a success in trying to bring some of 
these folks together. 
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If you could just elaborate more specifically as to how that 
works? How it enables us to bring divergent groups together and 
how that might be something for us to be thinking about going for-
ward? 

Dr. JONES. Sure. Thank you very much for the question. 
I guess the main thing that I would emphasize about the MSE 

process is that it starts with a conversation about what you want 
to achieve. Dr. Hilborn made reference to this in his testimony, the 
importance of articulating what the goals of management are in 
order to, then, bring the science to bear on how best to achieve 
those goals. 

And so, the process that we have used, the process that other 
groups have used also in the world with MSE, is to bring the di-
verse points of view into the room and articulate what the suite of 
objectives are. 

Not necessarily resolve and try to define a common objective, but 
identify what the range of objectives are that different stakeholders 
have. And then proceed with an analysis that formally asks the 
question, ‘‘How will different management strategies succeed at 
meeting this diverse, and sometimes competing, set of objectives?’’ 

What we have found is that if you do that in a transparent and 
explicit way, that stakeholders begin to have more of an oppor-
tunity to understand the need for compromise, the need for recon-
ciling their goals with the goals of other stakeholders. 

That was certainly our experience with the Lake Erie perch and 
fisheries that I referred to in my testimony. 

Senator PETERS. Thank you. 
Dr. Jones, also in your written testimony, you list some very im-

portant scientific issues to tackle that are actually shared between 
the Great Lakes fisheries, as well as fisheries under the Magnuson- 
Stevens Act including the influence of ecological changes on food 
webs. 

The question is really, how can we go about improving fisheries 
management, whether under NOAA or in the Great Lakes, to ac-
commodate ecological changes on food webs, as well as other envi-
ronmental changes like invasive species, such as the Asian carp, 
which we hopefully do not have, in the Great Lakes? Hopefully, we 
will be able to prevent that. Or climate change, if you could elabo-
rate a little bit on that, I would appreciate it. 

Dr. JONES. Hard questions. 
I think one observation that I would make is that I think we 

have been comparatively successful working in the Great Lakes to 
begin to tease apart and understand the role that ecosystem 
change—as invasive species’ eutrophication and oligotrophication, 
the opposite of that—has played in influencing the productivity of 
fish populations that we are targeting. 

I think that what we have essentially learned is that you cannot 
ignore those phenomena as you are asking questions about sustain-
able levels of harvest. 

So you need to make accommodations in your targets of allow-
able harvests, or what have you, that account for your under-
standing of how those processes influence. 

I would admit that the Great Lakes, despite the fact that you 
and I both see them as enormous bodies of water, they are kind 
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of puddles compared to the Gulf of Alaska or the North Atlantic 
Ocean. 

The CHAIRMAN. Sorry, Senator Peters. 
[Laughter.] 
The CHAIRMAN. But I concur with your fellow Spartan. 
Dr. JONES. The upside of them being puddles is that they are mi-

crocosms relative to the marine environment, where we can really 
understand these interactions in ways that are very, very elusive 
to understand in these large oceanic systems. 

So I think that the science that we have over the last 50 years 
developed in the Great Lakes has a lot to say about informing 
questions that we should be asking in ecosystems. 

Senator PETERS. Good. Thank you. My time is running down. 
I have a vote coming up, so I will defer to make sure our other 

Committee members have questions. 
The CHAIRMAN. Senator Cantwell. 

STATEMENT OF HON. MARIA CANTWELL, 
U.S. SENATOR FROM WASHINGTON 

Senator CANTWELL. Thank you, Mr. Chairman. 
I thank the panelists and thank you for your support of Magnu-

son-Stevens. 
I think the verdict after decades is clear that good management 

of fisheries produces the greatest results. I think what we have to 
ask ourselves is, ‘‘What do we need to keep doing and what else 
can we do?’’ Clearly, using science is very, very important. Stock 
assessments would go a long way in making sure that we are 
measured in our approach. 

I am glad to see that the management strategy that started in 
the Pacific Northwest has at least made it to the bottom of the con-
tinental United States to Texas. I hope that we can keep moving 
up the coast in the future. 

I wanted to ask you about something, Dr. Hilborn. It is hard to 
think about the good aspects of Magnuson-Stevens and its manage-
ment strategies when, at the same time, some people are proposing 
something as crazy as mining in Bristol Bay. This would affect the 
headwaters of a very large salmon stock and the most productive 
wild Pacific salmon fishery on Earth. 

Do you have thoughts on the proposed Pebble Mine? 
Dr. HILBORN. Yes. At the University of Washington, we have a 

program that has been researching the salmon populations of Bris-
tol Bay since 1946 and I have been working there for the last 22 
years. 

It is the most productive salmon fishery in the world, in terms 
of value. You could not have designed a better habitat because it 
is essentially a giant gravel bed that is just perfect spawning habi-
tat for salmon. 

The idea that you can actually build reservoirs that contain high-
ly toxic chemicals and hold them forever—forever—in a seismic and 
volcanic zone is just crazy. 

We have one of the most valuable natural resources in the 
United States that has been sustained for a long time and is, in 
fact, at record abundance. A big goldmine, or a big mine, in the 
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middle of all of that is a serious threat to the sustainability of that 
resource. 

Senator CANTWELL. Well, thank you for those comments. 
I will note that our former Chairman from Alaska, the late Ted 

Stevens, also had doubts about this. I do not think that we can be 
too aggressive in saying that this is a very, very bad idea. It would 
basically devastate Magnuson-Stevens. Why do it if it will dev-
astate the salmon runs? 

Mr. Haflinger, what about our continued focus on science? How 
important do you think it is to maintain scientific investment in 
order to keep our maritime and seafood economy? 

Washington has a $30 billion maritime economy; 60 percent of it 
is tied to the seafood industry. So we do not take this issue lightly 
when somebody says they want to cut any funding for science. 

Mr. HAFLINGER. Mr. Chairman, Senator Cantwell, that one is 
just too easy. 

All of my constituents or my clients that are involved in the 
North Pacific and the West Coast fisheries are very strong advo-
cates of the process that the councils go through to establish catch 
limits. And we have had, we have gone through times where our 
TACs had been less than we had liked. 

I mean, back in 2010, I believe, we had pollock TACs (Total Al-
lowable Catch) that were under a million tons for the first time in 
45 years and it was a wake up call. We have had Pacific whiting 
TACs that have been very low. We have had constraining species 
rockfish TACs that were low. 

But I do not think anybody has ever questioned the need, I 
mean, ever even thought that what you would do is back off on 
science. 

Senator CANTWELL. Well, apparently, there are some that think 
that way. I actually think we should be going in the opposite direc-
tion. I am so proud of what the North Pacific Fisheries Manage-
ment Council has done. We have made progress. 

When I first came here and started voicing those opinions, I 
would get little hate e-mails from various northeast parts of the 
country. They would say, ‘‘No, no.’’ 

But eventually, we are going to have a food shortage around the 
globe. We should be exporting our ideas on fisheries management 
instead of letting people into our fisheries to steal our fish. And we 
should be forcing those countries to implement better fishery man-
agement policies. 

So anyway, I could not be more proud of what we have been able 
to accomplish and hopefully the next chapter will see even more in-
vestment in science and a stopping of bad ideas. 

Thank you, Mr. Chairman. 
The CHAIRMAN. Thank you, Senator Cantwell. 
Senator Wicker. 

STATEMENT OF HON. ROGER F. WICKER, 
U.S. SENATOR FROM MISSISSIPPI 

Senator WICKER. Dr. McKinney, you chaired the Working Group 
on Saltwater Recreational Fisheries Management of the Morris- 
Deal Commission. The working group came forward with a number 
of recommendations. 
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I have a little bill called the Modernizing Recreational Fisheries 
Management Act of 2017 and I have nine cosponsors in the Senate. 
Representative Gary Graves in the House, has introduced a similar 
bill with 23 cosponsors. 

If enacted, the bill would allow for alternative management tools 
for recreational fisheries. It reexamines fisheries allocations, pro-
vides flexibility in rebuilding fish stocks, and improves recreational 
data collection. 

How does this compare to the recommendations of your working 
group and what do you think of my bill? 

Dr. MCKINNEY. Well, on behalf of my Commission, we would like 
to thank you for obviously taking a look at our recommendations 
in the Commission Report because they did include many, if not all 
of those. And so, we appreciate that. 

It measures up quite well and I think it addresses those issues 
that we would hope to see addressed in Magnuson, so. 

Senator WICKER. How would it help? 
Dr. MCKINNEY. Well, as I tried to provide in my testimony, in 

every one of those areas of looking at timelines, cooperative man-
agement, and every one of the recommendations we made in that 
Commission Report, it addresses each one of those, essentially. 

Senator WICKER. OK. I must say, we have had to come and go, 
and I did miss your testimony. So thank you for touching on that. 

Dr. MCKINNEY. Yes, sir. 
Senator WICKER. I will go back and be advised by your oral testi-

mony. 
Dr. Hilborn, let us talk about Gulf menhaden as an important 

forage fish down around where I come from. 
They are embroiled in the debate over whether to enact one-size- 

fits-all restrictions on forage fishing or whether to go on a case-by- 
case basis. 

Are you familiar with the menhaden issue with the forage fish 
issue? Can you help us decide where to come down on this issue? 

Dr. HILBORN. Yes, I would be happy to. 
I have been leading a study group looking at the impacts of fish-

ing forage fish on their predators for the last about 2 years now, 
with a number of my colleagues, who were not working formally 
with us, but working on similar fisheries. 

What we have really shown is that every system is different. 
That in some systems there is really very little impact to fishing 
forage fish on their predators. We suspect that in other systems, 
it is much stronger, but so far we have not gotten to those systems 
yet. 

We have looked at the California current system. I have looked 
at the Atlantic menhaden. I have not looked specifically at Gulf 
menhaden, except insofar as we have looked if there is an empirical 
relationship between the abundance of the forage fish and the rates 
of change—that is, whether they increase or decrease—of the pred-
ators for pretty well all U.S. forage fish fisheries. 

We found no empirical evidence to support the idea that abun-
dance of forage fish affects their predators. Largely, we suspect, be-
cause most of the predators are reasonably generalists and if their 
forage fish species is in low abundance, they switch to something 
else. 
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Senator WICKER. So a one-size-fits-all rule of thumb on forage 
fish, we can do better than that. Is that your testimony? 

Dr. HILBORN. Yes. That all you need to do is sit down, and take 
the biology of the forage fish and the predators, and put those into 
some reasonably simple population dynamics, or ecosystem dynam-
ics models, that allow for the important biology, particularly the 
natural variability of forage fish. 

You can do better than one-size-fits-all. 
Senator WICKER. Dr. Jones, let me ask you briefly. 
Are you familiar at all with our Mississippi Tails ‘N’ Scales elec-

tronic reporting system for red snapper? Would you comment about 
the accuracy of state by state reporting of this type coming from 
anglers? 

Dr. JONES. I am afraid I am not familiar with that. 
Senator WICKER. Let me tell you about the concept. 
They have an application and they can provide fish data to the 

fisheries agencies. They have developed applications on their smart 
phones to provide information that would be helpful in creating 
policy. 

And so, although we call it Tails ’N’ Scales, perhaps you are fa-
miliar with it as a concept elsewhere. 

Dr. JONES. Yes, thank you. 
So what we are talking about is this, what do I want to say, ex-

ploding opportunity to use mobile, social networking types of tech-
nology to inform assessments, inform the assessment of catches, of 
exploitation rates, and so on, and so forth. 

I guess my opinion on that, as a scientist, is that it is a wonder-
ful thing, but it is going to take us a while to figure out how to 
do it, how to use that information in a way that is more inform-
ative than misleading because of the challenges of quality control 
on the data. 

I see great promise in that. I think we should invest in learning 
how to use resource users to provide us with information on the 
fisheries they are exploiting in ways that we can use to then inform 
our assessments and our evaluation of status. 

But I do not think it is a silver bullet right now. 
Senator WICKER. Well, our people like it. There has to be a use 

for data supplied by the people who want to help and who are out 
there. 

Thank you for thinking with me about that for a few moments. 
Thank you, Mr. Chairman. 
The CHAIRMAN. Senator Blumenthal. 

STATEMENT OF HON. RICHARD BLUMENTHAL, 
U.S. SENATOR FROM CONNECTICUT 

Senator BLUMENTHAL. Thank you, Mr. Chairman. 
And thank you for having this hearing, the third in a series on 

a very, very important topic. Many of the issues that I have raised 
in previous hearings are still outstanding. 

The United States still imports 90 percent of the fish we eat. 
That is absolutely astonishing and appalling. 

The Seafood Import Monitoring Program is a Federal program 
overseen by NOAA that establishes reporting and recordkeeping re-
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quirements for certain kinds of fish, but it applies only to 13 spe-
cies. 

I have raised these issues already with Secretary Wilbur Ross, 
but without any actionable response, as they say; without anything 
done about it. 

They fly in the face of science and facts, which are your responsi-
bility. 

Human trafficking continues to be a problem in the seafood in-
dustry. I know it is not a matter of fish catches or fish population, 
but it afflicts the industry and it is a cancer on the humanitarian 
backbone of the industry. 

Among other problems that I see—literally almost every day in 
Connecticut, either in the news or directly when I hear from fisher-
men—is the imbalance that has occurred in our fishing quotas; the 
imbalance and the distortions. 

Say whatever you will about the cause of fish moving, as in 
many other parts of the country, certain of our species have moved 
away and others have moved into our waters, but the quotas re-
main the same. 

This quota system is Byzantine, outdated. It has failed to adapt 
to the movement of fish stocks like black sea bass, summer floun-
der, and scup. 

It effectively bars Connecticut fishermen from catching economi-
cally sustainable quantities of fish. Instead, it requires them to 
throw back fish. They go to waste. They are inedible. When they 
haul a larger catch than their permissible quota, which happens 
often, it is a waste of precious resources. 

I have raised this issue at numerous, previous hearings. So have 
my colleagues. 

The law governing the management of fisheries requires the De-
partment of Commerce to ensure fishery management plans adhere 
to several national standards, and I am quoting, ‘‘the best scientific 
information available,’’ in deciding catch limits. 

So my question to you is, each of you, do you believe that the 
councils are using, quote, ‘‘the best scientific information,’’ in deter-
mining the quotas and the system? 

[No response.] 
Senator BLUMENTHAL. I will take by your silence that you say, 

‘‘No, they are not.’’ 
[Laughter.] 
Senator BLUMENTHAL. I think that is fairly self-evident, but I 

would love to hear your explanation. 
Mr. HAFLINGER. Mr. Chairman, Senator, my experience with the 

North Pacific and the West Coast council is that they do. 
I think what you are talking about is a problem that is especially 

in the movement of fish and quotas, it is a big issue in other places 
in the world too. It is a huge problem throughout the EU. It is 
monstrous. It is very large. 

But that is a symptom of a brittle management system rather 
than whether or not the Councils are using the best available 
science, in my view. I do not want to indict the Council in your re-
gion, because I do not go to their meetings at all. 

But if you do have a system that is not flexible enough, then you 
have problems because fish do move. 
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Senator BLUMENTHAL. You have problems because they cannot 
take advantage of new data as quickly as the data is available. 

Correct? 
That is what you mean when you say it is not flexible enough. 
Mr. HAFLINGER. Well, no. That is not really what I meant. I 

guess I was thinking that if allocations are relatively inflexible and 
cannot—— 

Senator BLUMENTHAL. I am not looking to blame anyone with my 
question right now. I am just asking whether these quotas—and 
maybe it is the system, maybe it is the councils—reflect the best 
scientific information available? 

You are saying it is not flexible enough. That may be the reason 
that the system does not respond to new information. 

Mr. HAFLINGER. I am saying that is a possibility. I mean, that 
is what we have seen in other places in the world that the systems 
need to be flexible. 

Senator BLUMENTHAL. You have seen it in other parts of the 
world? 

Mr. HAFLINGER. Yes, like I said, it is a huge problem. 
Senator BLUMENTHAL. All over? 
Mr. HAFLINGER. Throughout the EU. 
Senator BLUMENTHAL. All over the world. 
Mr. HAFLINGER. Well, I said other places in the world. 
Senator BLUMENTHAL. Well, so it is likely to occur in the United 

States too? 
Mr. HAFLINGER. I suspect it could. Sure. 
Senator BLUMENTHAL. Does anyone want to be a little more un-

equivocal here? 
Yes, sir. 
Dr. HILBORN. I would be happy to talk on this. 
The basic theory of fisheries population dynamics, that is more 

or less how our quotas are set, has traditionally been based on the 
assumption that things are not changing in time. That is, you have 
a long-term average productive relationship between the population 
and its productivity. 

What many of us have identified over the last 20 years is that 
the natural systems fluctuate enormously and you do see system-
atic change in things like distributions. 

Productivities of many of our stocks in New England appear to 
be going down. I know it is true in some Canadian stocks where 
as the temperatures have gotten warmer, the stocks have gotten 
less productive. The science community is struggling—— 

Well, first, it is often difficult to identify the changes as they are 
occurring. We can determine it in retrospect, but certainly within 
the U.S., we are short of scientific capacity to analyze those things 
and deal with it. The NOAA stock assessment scientists are strug-
gling just to do the assessments. 

What would really be required is a lot more time or resources of 
people to start really trying to do, as Mike Jones suggested, Man-
agement Strategy Evaluation for how you would manage resources 
that are changing; either changing in their distribution or changing 
in their productivity. 
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I would say that if there were more resources, we could do better 
science. But what I would say they are doing is the best science 
that they can do with the resources they have. 

Senator BLUMENTHAL. Well, I appreciate that comment, which I 
will take as a plea for additional resources, which I wholeheartedly 
support. 

In fact, as you know, the budget that has been sent to us by 
President Trump cuts resources for exactly this kind of research 
and, in fact, it slashes funding for programs like Sea Grant, and 
the Milford Lab in Milford, Connecticut for the University of Con-
necticut. These research efforts are essential to grow new forms of 
agriculture and keep track of fish populations. 

At the last meeting of this Committee, we approved a bill that 
will help support driverless cars; a technology that many of us, who 
voted for the bill, find somewhat apprehensive, but certainly very 
much in the future. 

If we can put a man on the Moon and put people into driverless 
cars, I respectfully submit, we can actually produce better scientific 
information. 

It may not be the fault of the Councils. It may be the fault of 
the system, but it is destroying an American industry. We are 
complicit in destroying an American industry if we fail to fund the 
research that enables the law and the Councils to keep pace with 
the effects of climate change, which we know is there. 

Thank you, Mr. Chairman. 
The CHAIRMAN. Senator Markey. 

STATEMENT OF HON. EDWARD MARKEY, 
U.S. SENATOR FROM MASSACHUSETTS 

Senator MARKEY. Thank you, Mr. Chairman, so much for having 
us here. 

I heard the introduction of Senator Peters and it is good to have 
somebody here from MSU working on MSA, I thought. 

[Laughter.] 
Senator MARKEY. As I was listening to your opening statement 

and how we can actually use, complementing your other work in 
this Committee, autonomous monitoring, to accompany your auton-
omous vehicle legislation that you are moving as well. 

The reality is that Massachusetts has been leading advances in 
fishery sciences at many of our prestigious institutions including 
the Northeast Fisheries Science Center at Woods Hole, the Univer-
sity of Massachusetts Dartmouth School for Marine Science and 
Technology funded, in part, by NOAA grants. 

Professor Kevin Stokesbury, at the University of Massachusetts 
Dartmouth, has led very successful collaborative research doing sea 
scallop stock assessments using video surveys. This research is fa-
cilitated by a Fishermen Steering Committee made up of fisher-
men, owners, and processors that meets monthly to discuss man-
agement issues, the needs and concerns of the industry, and cur-
rent research. 

Mr. Haflinger, good science is fundamental to ensuring that sus-
tainable fisheries can be managed under the Magnuson-Stevens 
Act. 
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How can we continue these collaborative research projects and 
the development of new technologies to keep getting better science? 

Mr. HAFLINGER. Mr. Chairman, Senator, thank you for the ques-
tion. 

I wholeheartedly agree with you that collaborative, scientific 
work is tremendously important. There is a lot of it that has been 
done in the fisheries in Alaska that I am familiar with, especially 
in areas of development that is similar to what you are referencing 
in the scallop fishery off Massachusetts. 

I am not exactly sure how to continue to expand this, but I feel 
like anything the Committee can do in MSA to encourage coopera-
tive research between industry and NOAA fisheries is tremen-
dously important and something that I am sure that all fishermen 
in the regions that I am familiar with would agree with. 

Senator MARKEY. Great. Thank you. 
When you live on the coast, and even reflecting upon what Dr. 

Hilborn said in his testimony, that we have never had more fish 
in the ocean at this particular point in time. 

Is that correct, Dr. Hilborn? 
Dr. HILBORN. No, I said, we have been increasing since the 

1990s. We have more fish than 20 years ago. 
Senator MARKEY. I misunderstood. I thought you said that we 

had more fish. 
Dr. HILBORN. No, not more than ever. No. 
Senator MARKEY. The United States, not withstanding how many 

we have, we do import over 80 percent of the seafood which we eat, 
and this seafood largely comes from countries that do not have 
laws like we do in the United States that create sustainably man-
aged fisheries. 

And while many Americans understand that they can support 
local sustainable fisheries by buying from American fishermen, it 
can sometimes be impossible for consumers to find out where their 
fish is caught and processed. 

Senator Wicker and I worked with the previous Administration 
to address this issue by establishing the NOAA Seafood Import 
Monitoring Program. This program is laying the groundwork to en-
sure transparency and traceability for seafood products in the 
American marketplace, but this information is not yet accessible to 
consumers through any sort of labeling. 

Dr. McKinney, based on your work as the Executive Director for 
the Harte Research Institute at Texas A&M, how can we expand 
upon this new monitoring program so that more Americans know 
where their fish is coming from and can enjoy wholesome, sustain-
able seafood from American waters? 

Dr. MCKINNEY. Thank you for the question, Senator. I appreciate 
the opportunity to address it. 

What we found, certainly, in the Gulf—and this is an important 
issue there about recognizing where our seafood comes from—and 
what we find, I think, is an informed consumer is a good one; the 
type that we are looking for. And anything you can give them of 
that information, they will make good decisions. 

So certainly, any time we can provide information on the source 
of our seafood and its quality is going to be of benefit to some peo-
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ple in the country, but also to our own commercial and recreational 
fisheries, but our commercial fisheries for sure. 

Because, as Dr. Hilborn noted and other members did too, we 
have a very high standard of how we capture and manage those 
fisheries. 

Senator MARKEY. Would you expand the Gulf Wild Program, 
which is a very successful program in the Gulf of Mexico? 

Dr. MCKINNEY. Yes, sir. And I wish that I had some part of its 
origin, but I did not, but we certainly benefit from that, and that 
is exactly that type of program. 

In that you see, it gives the opportunity for our citizens to iden-
tify seafood that is taken in the Gulf of Mexico, be it shrimp or 
whatever, and know that it was not farm-raised, but it is wild 
caught and have confidence in that, and then, it also supports the 
Gulf. And so from every aspect, it has been tremendously bene-
ficial. 

Senator MARKEY. Thank you. 
May I ask one more question? 
The CHAIRMAN. Sure. 
Senator MARKEY. Thank you. 
Fishery management councils understand the effects that climate 

change is having on their fisheries and are starting to include cli-
mate change considerations in their management plans. 

Oceans are absorbing more than 90 percent of the excess heat 
trapped by greenhouse gas emissions. These rising temperatures 
change stock distribution, abundance, and catch. 

For example, butterfish, which are caught off the coast of Massa-
chusetts and the mid Atlantic region, are very temperature depend-
ent and shift their distribution in response to changing bottom 
water temperatures. 

By doing collaborative science with academics, fishermen, and 
regulators NOAA used water temperature data to set catch limits 
for butterfish in 2014. 

Dr. Jones, how can increase the use of this sort of science that 
allows regulators to consider the impacts that climate change is 
having on our fish stocks? 

Dr. JONES. Thank you for the question, Senator. 
I think the most important thing to do is to begin by asking the 

question, framing the questions about management of a particular 
fishery or fish stock in terms of, if you will, hypotheses about how 
environmental change might alter your perspective on the produc-
tivity of that stock, or might alter, as a previous question alluded 
to, the distribution of the population. 

If you ignore those factors, you are going to erroneously develop 
catch limits, or other management strategies, that are based on the 
state of those fisheries in the past, not the state of those fisheries 
in the future. 

So I think there is a really important role for this sort of partner-
ship between those of us, like myself and Dr. Hilborn, who do work 
on population dynamics and projecting fish dynamics into the fu-
ture, and the scientists who have a better understanding of this 
sort of ecosystem processes that ultimately affect fish movement, 
and fish growth rates, and so on, and so forth. 
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I think that we could do a lot more using methods like the Man-
agement Strategy Evaluation modeling techniques that I referred 
to in my testimony to move the yardsticks on that a lot. 

Senator MARKEY. Yes, I think that, obviously, the science is 
changing very rapidly in climate. I think probably the Arctic and 
the Gulf of Maine are the two fastest warming bodies of water on 
the planet. 

So there are profound implications for the fishing stock because 
of that and because we are warming so rapidly in the Gulf of 
Maine that we just need the science to be there to help us to under-
stand it. 

So we thank you all for your wisdom. 
Thank you, Mr. Chairman. 
The CHAIRMAN. Thank you, Senator Markey. 
We are going to wrap it up here in a minute, gentleman. Senator 

Peters has another follow-up. I have a few, if I can get them in. 
We have a vote that has already kicked in, so we might have to 
finish up a little bit early. 

But again, thank you. Very, very informative testimony. 
Senator PETERS. I will be brief because of the nature of this. 
Dr. Jones, we have heard, I have already heard from all of you 

about the importance of science in using the best science. Cur-
rently, the Magnuson-Stevens Act requires that all of these deci-
sions are based on best science. 

But as has been alluded to by some of the other questioners, 
science is changing. There is emerging science and the guidelines 
under MSA ask that decisions use a standard encouraging both 
science from many sources, including both established and emerg-
ing science. Emerging science is emerging very rapidly. 

What are some of the considerations that are important when we 
are using established science versus newer, emerging science? 

Dr. Jones, a brief answer. I know it is a big question, but a brief 
answer would be helpful. 

Dr. JONES. The brief answer would be it is hard. 
A slightly less brief answer would be that it is all about the part-

nerships between the science that has very helpfully informed our 
management of fish stocks, both in the Great Lakes and in the 
oceans in the past with these emerging technologies. 

An example that is very prominent in the Great Lakes right now 
is the acoustic telemetry network that we are establishing there 
called GLATOS, Great Lakes Acoustic Telemetry Observing Sys-
tem. There are similar infrastructures being put in place on the 
two coasts. 

The potential for that science to improve our understanding of 
things like fish stock movements in ways that can make for better 
models to inform management in the future is really only con-
strained by being clever about how you think about the use of 
those technologies; to ask the right questions about fish dynamics 
and fish movement. 

Senator PETERS. Great. Thank you. 
The CHAIRMAN. I am going to ask one final question. I am going 

to combine two for Mr. Haflinger and Dr. McKinney. 
One of the purposes of the hearing is looking at innovative pro-

grams, innovative technologies, and efficiencies. Both of you have 
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been involved with different programs. Dr. McKinney, the iSnapper 
application, which I think was something Senator Wicker was talk-
ing about; and Mr. Haflinger, the cooperative program that has 
been created in the Pacific Northwest, which you touched on during 
your opening statement. 

Both of these look like they are innovative, that they have been 
helpful ways in which to better manage with regard to technology 
and data, and instill best management practices. 

Can you just touch on these and maybe, if you think that there 
is a potential for broadening these kinds of innovations to other 
elements of the MSA? I would welcome your input or any of the 
other panelists on those kinds of innovations. 

Dr. MCKINNEY. Thank you, Mr. Chairman. 
I do appreciate the opportunity to comment on iSnapper. For full 

disclosure, it was my Institute that developed that originally as an 
app, but there are others very similar to it. 

This gets back to your question, sir, about innovation and this 
type of thing. How can we make use of them? 

We have been working with iSnapper for many years and actu-
ally testing it out in conjunction with Texas Parks and Wildlife 
comparing it to the type of normal type of surveys that they take 
in seeing how they match up, and the prospect is looking really 
good, that they will match up. 

The way things move these days, we are always looking for these 
types of technologies. So anything we can do to get more informa-
tion. Of course, it has to be as accurate as possible, because we are 
going to run it into the models and so forth that we use. So those 
things, I think, show great promise. 

Not only can we get good information and timely information, we 
can get that information from these anglers and fishermen as soon 
as they catch the fish, basically, because they get into it. It is 
amazing how much they want to help once they get these apps and 
go with them. And the younger people nowadays, it is really good 
with them. 

So they work wonderfully in that regard. Yes, sir. 
The CHAIRMAN. Great. Thank you. 
Mr. Haflinger. 
Mr. HAFLINGER. Briefly, I think that the fisheries information 

that we make available to our stakeholders is done in such a way 
that I am sure there is no other private systems like this on the 
planet that are as advanced. 

But we were able to do that really because we had the stake-
holders who saw the need for it. And we had an agency that was 
willing to work with us to let us access the data that they were col-
lecting from our stakeholders, so that we could turnaround and 
give them what they needed to do this. 

So you need three things: you need the stakeholders who have 
some vision; you need an agency that is willing to work for you; 
and it is good to have a programmer like me around occasionally. 

The CHAIRMAN. Good. That is a great way to wrap up this hear-
ing. 

Thank you again, gentlemen. I think the witnesses have all done 
an outstanding job. 
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The hearing record will remain open for two weeks. During this 
time, the Senators may submit additional questions for the record 
to all of you. 

Upon receipt, we respectfully ask that the witnesses submit their 
written answers back to the Committee as soon as possible. 

I, again, want to thank everybody for traveling here today and 
testifying; very, very helpful for all of us. 

This hearing is now adjourned. 
[Whereupon, at 3:50 p.m., the hearing was adjourned.] 
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A P P E N D I X 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. DAN SULLIVAN TO 
DR. RAY HILBORN 

Question 1. Last month some researchers who purport to understand seafood sus-
tainability published a paper concluding that up to 22 percent of Pollock caught in 
Alaska waters is caught illegally. Earlier this month, NOAA Fisheries called for the 
paper’s full retraction because of the paper’s flawed methodology and reliance on 
completely anonymous sources. As a scientist who has studied Alaska fisheries for 
decades, what do you make of this paper and its accusations? 

Answer. I totally agree with NOAA and have investigated the methods used in 
detail. I along with 5 other well respected scientists have written the journal laying 
out a case that the paper is in fact fraudulent, not simply wrong, and suggest that 
this fraud meets the publishers standards for withdrawing of the paper. The key 
element in the fraud is the paper cites perhaps a dozen scientific papers as the 
source of information and none of these papers mentions IUU fishing, thus the au-
thors try to make readers believe they have data on IUU from Alaskan fisheries 
when they have none, and the authors do not consider the enforcement system in 
Alaska in any way. 

Question 2. During this current reauthorization process we’ve heard testimony 
from commercial fishing industry witnesses who indicated we are not achieving opti-
mum yield, and in many instances we are actually under harvesting healthy stocks 
to protect minor ones. What is your perspective on these issues? 

Answer. There is no question that this is true if the objective is to maximize yield. 
On average U.S. harvest rates are lower than would produce maximum biological 
yield. Now in some cases the ‘‘under harvesting’’ is due to markets, but in most 
cases is it precautionary management, either to protect smaller stocks that are at 
abundance below the target, or in cases like the 2 million ton cap in the Bering Sea, 
for a general form of ‘‘ecosystem’’ protection. We could certainly increase the yield 
from American fisheries. However, there are many interpretations of what ‘‘opti-
mum yield’’ is and some of these that place considerable weight on maintaining high 
abundance of fish stocks can be considered a form of optimum yield. 

Question 3. Some stakeholders engaged in the MSA reform process are calling for 
drastic management measures designed to curtail the harvest and use of forage fish 
species. What is your view on this from a natural resource management perspective? 

Answer. There is a trade-off between the yield of forage fish, and the abundance 
of some of their predators in the ecosystem. The calls for drastically reducing forage 
fish harvest place great weight on the abundance or predators and have not looked 
in detail at the trade-offs. A recent paper by a large scientific team on the California 
Current showed there was very little impact of sardine and anchovy fishing on the 
predators of most concern, pelicans and sea lions. I have done analysis of the men-
haden fishery in the Atlantic (this work as funded by the menhaden industry) and 
found very little impact. 

My conclusion is that for each major forage fish fishery a study should be done 
of the trade-off between forage fish harvest and the abundance of their predators, 
and the decision making body should decide what trade-off they find most accept-
able. 

But environmental groups and decision makers must keep in mind that one of the 
benefits of forage fish harvest, is reduced reliance on crops and livestock, and it is 
very clear that the environmental costs of using forage fish as feed for aquaculture 
is much less than the environmental costs of growing additional crops, which comes 
primarily from destroying tropical rainforests. 
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RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. BILL NELSON TO 
DR. RAY HILBORN 

Question 1. Limitations to Stock Assessments: Can you outline some of the major 
barriers to conducting more frequent stock assessments that you see and your sug-
gestions on how to address those concerns? 

Answer. The major barrier is human resources—people trained in stock assess-
ment. The key to this is increasing the pipeline of such training, and making the 
jobs within NOAA and other agencies less stressful to retain qualified staff. The 
NOAA/Seagrant program funding stock assessment training has been very success-
ful at producing stock assessment scientists for NOAA but its scale is quite limited. 
A major expansion of this program would be the most significant step I can imagine. 

Question 2. Do you have suggestions on how NOAA should prioritize allocating 
limited funding? 

Answer. I suggest a triage system: We need to manage and assess our most im-
portant stocks, and importance can be measured by economic value, recreational 
value and conservation concern for ESA listed species. In all of our oceans we have 
hundreds of species, most of which make little contribution to benefits to the Nation 
and given limited resources, we are now, and must continue to largely ignore these 
species in our marine management. The inevitable consequence is that some will be 
overfished, but this will not have a major impact on the benefits the Nation receives 
from our oceans. 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. MARIA CANTWELL TO 
DR. RAY HILBORN 

Question 1. Dr. Hilborn, I understand the University of Washington has a long 
standing research program studying Pacific salmon in Bristol Bay, Alaska. Bristol 
Bay is home to the most productive wild Pacific salmon fishery on earth. Bristol Bay 
salmon support 20,000 jobs in commercial and recreational fisheries, as well as sup-
port businesses like shipbuilders and restaurants. Despite the tremendous value of 
salmon fisheries in Bristol Bay, Administrator Pruitt is taking steps to undo com-
monsense Clean Water Act protections that were put in place to protect salmon 
from the proposed Pebble Mine. 

Do you believe there is a way to move forward with the Pebble Mine without the 
risk of pollution, salmon die offs, and loss of fishing jobs? 

Answer. Certainly there is no way to establish a large mine in the Bristol Bay 
watershed with the risk of all of those things happening. Although no specific pro-
posals have been tabled, the idea that highly toxic waste can be stored forever with-
out leaking is impossible—forever is a very long time. 

Question 2. Dr. Hilborn, on October 23, numerous EPA scientists were prevented 
from presenting their research at an estuary conference in Rhode Island. Addition-
ally, a CNN report two weeks ago found that EPA Administrator Scott Pruitt had 
not been briefed by scientists when he called for the removal of clean water protec-
tions in Bristol Bay. Instead, Administrator Pruitt made his decision based on a 
closed-door meeting with the CEO of a foreign mining company called the Pebble 
Limited Partnership, or the Pebble Mine. Putting a Canadian mine ahead of Amer-
ican fishing jobs and sound science is putting ‘‘America Second’’ not ‘‘America First’’ 
as our President has promised. 

Dr. Hilborn, as a scientist, are you concerned about reports that Federal scientists 
are not being allowed to do their jobs? 

Answer. Certainly this is a very serious concern. 
Question 3. What can we do to protect the role of science in Federal agencies? 
Answer. This is probably more a question for a lawyer than a scientist. We could 

have a ‘‘scientist freedom of information act that says that government scientists 
may be allowed to express their scientific opinion without censorship by their supe-
riors. 

Recently, the GAO released a study that found that climate change will cost 
American taxpayers more than a trillion dollars by 2039. The report reviewed Fed-
eral costs in response to extreme weather, decreased agricultural yields, and dam-
age to public utilities and infrastructure. The report also identified the loss of habi-
tat, fish and shellfish as a cost to taxpayers due to climate change. Oceans are on 
track to be 300 percent more corrosive by the end of this century. Numerous studies 
show that ocean acidification is likely to impact species such as Dungeness crab, 
salmon, and other species. This is a jobs issue. Washington state’s maritime econ-
omy is worth 30 billion dollars, sixty percent of which is tied to the seafood industry. 
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Question 4. Dr. Hilborn, what is the state of the science on ocean acidification and 
its impact to seafood? While there is some research being done—is it enough to un-
derstand population level impacts? 

Answer. With respect to prediction of ocean acidification I believe the science is 
very certain—the chemistry is quite simple. With respect to its impact on seafood 
things are almost totally unknown. We do know some specific examples of what has 
happened (shellfish in Washington) but we don’t really know how resilient various 
taxa are to acidification. 

Question 5. I introduced a bill with my colleague Senator Wicker that in part 
would address this issue. Our bill would require NOAA to determine which fisheries 
are most at risk from ocean acidification and direct NOAA to make targeted invest-
ments in research and monitoring for those at-risk fisheries. Would you support that 
approach? 

Answer. Yes 
Question 6. What more do we need to do to tackle this looming threat for our fish-

ing industry? 
Answer. Obviously reducing carbon emissions is #1. There is absolutely no sci-

entific uncertainty about this. Other than that there is little we can do to change 
what will happen to the marine ecosystem, but we could have serious reconsider-
ation of how we structure our fishing industry to be more adaptive to whatever 
changes may occur. For instance if it turns out that pollock are very badly affected 
by acidification, but some other species pops up to take their place in the food chain, 
should we transfer harvest rights from pollock to the new species? 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. GARY PETERS TO 
DR. RAY HILBORN 

Question 1. Fisheries Management Priorities: In your testimony, you mentioned 
a need for Congress to decide the relative importance of various objectives for fish-
eries management. 

What types of objectives do you envision Congress prioritizing? And what types 
of science and subsequently what types of management decisions would be nec-
essary to make if those objectives were made into priorities? 

Answer. For our commercial fisheries the overall structure works very well to 
achieve the current objective which is to stop overfishing. However, if we wanted 
to maximize jobs, profit or food production we would have quite different scientific 
advice. Any mixture of those three objectives would almost certainly lead to policies 
that would allow some stocks in our mixed stock fisheries to remain in what is clas-
sified as an overfished state. Small fish stocks that have low overall productivity 
would be below the levels that would maximize their production. The little lost yield 
from those stocks would be more than compensated by increasing the yield of stocks 
that are currently not fully exploited. 

If Congress were to give guidance to the management councils on how to balance 
those objectives the science and management system would be able to respond and 
increase the production of jobs, food and profit. I suggest that Congress mandate 
an annual report to Congress on the potential for jobs, food and profit, and a score 
of how we are doing compared to the potential that we have from our marine re-
sources. 

Question 2. Changing Environmental Conditions: In your written testimony, you 
list several threats to U.S. fish stocks including climate change, degraded habitat, 
invasive species, and pollution. 

In your opinion, what factors should management be considering and in what way 
should those factors be incorporated into fisheries management? 

Answer. The major problem is that NOAA and the councils have almost no control 
over those factors. The major habitat and pollution concerns are outside their con-
trol, and climate change and invasive species are largely outside anyone’s control. 
So essentially I don’t see that our management system as it is now constructed can 
respond. The first step would be close integration of terrestrial and coastal zone 
management of habitat and land based pollution, with the fisheries management 
system. 

Question 3. Bycatch: What could be done to resolve the issue of bycatch? 
Answer. In the places I know best these issues are largely under control. The reg-

ulations put in place have led to some dramatic reductions in by-catch by the indus-
try, often on their own initiative in responding to by-catch limits. By-catch avoid-
ance is almost always a technical problem, and new technologies in gear design 
have made some impressive advances and will likely continue to do so. I would see 
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that within a decade or two, most trawl nets, for instance, would have cameras at-
tached with real time detection of species and size that would allow ejection of non- 
targeted fish from the net. 

At present there is little funding for this work, and government, university and 
industry partnerships could advance this rapidly. 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. DAN SULLIVAN TO 
DR. LARRY MCKINNEY 

Question 1. You discuss in your testimony that the conservation framework in 
MSA provides challenges for recreational fishing, but works well for the commercial 
industry. How do we balance the significant conservation gains achieved during the 
last reauthorization while allowing for responsible access to a fishery for multiple 
user groups? 

Answer. What we now know as the Magnuson-Stevens Fishery Conservation and 
Management Act (MSA) had its origins in the1976 form, the Fishery Conservation 
and Management Act, drafted by Senator Warren Magnuson. It most notably estab-
lished the 200-mile exclusive economic zone, eliminating the overfishing threats of 
foreign fleets and regularizing fisheries management and regulation through the es-
tablishment of eight regional management councils. The Magnuson-Stevens Fishery 
Conservation and Management Act of 1996 and reauthorization of 2006, secured the 
economic health and sustainability of our Nation’s commercial fisheries. 

I believe the history congressional actions regarding the MSA is a wonderful ex-
ample of how the reauthorization process should work and I am confident that it 
will continue to work in such a manner. I would hope that Congress does nothing 
that would diminish the conservation gains achieved during the last reauthoriza-
tion, nor anything that allow responsible access to the fishery for multiple user 
groups. I do think that it is necessary to address issues related to recreational fish-
eries. We developed the recommendations of the Morris-Deal Commission 2014 re-
port, A Vision for Managing America’s Saltwater Recreational Fisheries, with just 
that concern, in mind. The recommendations, if adopted, will most certainly expand 
access while providing significantly more economic benefits and jobs and will do so 
without harm to what has been gained through previous iterations of the MSA. 

This reauthorization of Magnuson-Stevens must focus on recreational fisheries, 
the single largest component of our nations fisheries not yet addressed by our most 
important Federal fisheries management legislation. Securing the economic health 
and sustainability of the largest and most economically significant of all our fish-
eries sectors is achievable, if it provides for and encourages application of long es-
tablished and successful science-based tools well known to fisheries managers and 
scientists. I would provide the following as an example of how Morris-Deal rec-
ommendations maintains that balance between conservation and access. 

Magnuson-Stevens, in its current form, makes it almost impossible for Federal re-
source managers to use the very effective and well-established science-based tools 
that state fisheries managers have developed and successfully used to restore spe-
cies like Red Drum and Spotted Seatrout, taking those species from overfished to 
economic powerhouses generating billions of dollars in economic benefit and thou-
sands of jobs. 

Restoration of these species and the economic benefits that were sustained during 
those recoveries would not be possible under the existing Magnuson-Stevens legisla-
tion. The MSA requires stock rebuilding within very specific timelines, regardless 
of circumstances, either science-or economic-based. In its 2014 report—Evaluating 
the Effectiveness of Fish Stock Rebuilding Plans in the United States—the National 
Research Council found rebuilding plans based on monitoring and controlling fish-
ing levels, rather than on requiring that fish populations recover to a pre-specified 
target size within a certain time-frame would be less disruptive to the fisheries and 
less subject to uncertainty. This was just one of many recommendations that would 
greatly benefit recreational fisheries management, if the MSA allowed for it. 

That Magnuson-Stevens must be modernized is illustrated by the current state of 
the red snapper fishery management in the Gulf of Mexico. While that iconic species 
has been the headline, similar management issues regarding Grey Triggerfish and 
Amberjack are no less problematic. That Federal managers have neither the tools, 
nor the basic information, to work effectively with state partners and provisions of 
the MSA are an often-cited impediment. 

The angling public sees the failure every day they are on the water when they 
cannot get past swarming red snapper to catch other species, which they must be-
cause that season is closed most of the year. Charter captains cannot effectively 
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manage their business when the amberjack season closes by e-mail notification, on 
a seemingly random day with very little notice. 

The solution is not rocket science; it is not even difficult fisheries science. We cur-
rently have the tools and knowledge to improve management for these species but 
are constrained by a Federal fisheries management act that was developed for com-
mercial fisheries based on biomass extraction and not with a goal of providing ac-
cess—what recreational fisheries need. This, of course, does not mean that for com-
mercial species biomass extraction is not appropriate. Changes to the MSA to ad-
dress this recreational issue would simply make it clear that a broader range of 
goals exists beyond biomass extraction and they are of equal value to the Nation. 

Question 2. One of the greatest challenges facing recreational fishermen is incon-
sistent data and stock monitoring. How do we improve the real time stock data to 
ensure we have as good a picture as possible of the available fishery? 

Answer. This question directly addresses a fundamental issue for successful man-
agement of recreational fisheries under Federal management. It is probably not a 
coincidence that the regions facing the most controversial fisheries management 
(e.g., the Gulf and South Atlantic Regions) are also characterized by having the few-
est and most infrequent stock assessments. The differences among production of the 
regions in terms of stock assessment is quite striking. The Fish Assessment Re-
port—FY 2017 Quarter 1 Update, is instructive in this regard. The Southeastern 
Fisheries Science Centers do lag significantly behind other centers in almost every 
regard as to completing assessments. I make no judgement as to why. Every region 
is different and faces differing constraints. I do think it worthy of close review by 
NOAA leadership. 

More frequent stock assessments, prioritized for high value species, is a critical 
need. An example being the iconic Red Snapper, but many others as well. The key 
is having timely and robust data. For Red Snapper, where the season has become 
progressively shorter to just a few days (3 days in 2017), our traditional data collec-
tion mechanisms, particularly in the recreational fishery, break down and become 
ineffective. There is wide consensus that the data collection program (i.e., MRIP— 
Marine Recreational Information Program and its predecessor program) is not ade-
quate to meet manager’s need. Please refer to citations of National Research Council 
reports referred to in my written testimony before the Committee on this issue. 
Their finding makes this same point and that has not been lost on NOAA and 
NMFS, who are taking actions to address these issues but progress is slow. I know 
there is a desire for more rapid progress but budget and staffing issues are a real 
constraint. Regardless, it is clear our current approach is not as robust as needed 
to deliver the most pertinent management advice. Managers find themselves con-
stantly lacking timely and accurate data and this is greatly hindering effective man-
agement. 

There are solutions. Implementing these changes have been too slow, despite 
thoughtful guidance from the Councils in terms of approved amendments to the Sec-
retary of Commerce and stakeholder desire (in most sectors) to change the manage-
ment paradigm. One solution that could rapidly move toward reality is electronic 
real or near-real time data collection in the recreational sectors. The technology ex-
ists, such as iSnapper. As a point of full disclosure, iSnapper is an app developed 
by my institute’s Center for Sportfish Science and Conservation. It would take a rel-
atively short time to implement it, and similar technologies. Acting on these amend-
ments and working toward more improved data collection methodologies are under-
way; however, the process is painfully slow with Federal bureaucracy a significant 
impediment. Because of those delays, I am concerned that we will see no real 
progress, for the next few years at least. 

Finally, the lack of robust abundance data (in addition to harvest or catch rate) 
is driving much of the uncertainty. What anglers see on the water is simply not rec-
onciling with assessments. This has led to a lack of confidence and distrust of the 
process when anglers see the ocean teaming with red snapper to the point they can 
catch nothing else, yet have to deal with the reduction of a six-month season down 
to three days. Anglers can accept such management actions when they trust the 
process. Within the states, there are many examples where they have done just 
that. I provided some in my previous written testimony. I cannot provide such ex-
amples as readily for Federal fisheries and must make changing that a priority. 

Progress toward better abundance data is under way (http://www.noaa.gov/ 
media-release/scientific-team-selected-to-conduct-independent-abundance-estimate-of- 
red-snapper-in). In an unprecedented study funded by Congress and implemented 
through NOAA Sea Grant College Program, a 2-yr study is now underway to gen-
erate an estimate of absolute abundance of Red Snapper in the Gulf of Mexico. We 
have currently been managing using indices of abundance, and having a true abun-
dance estimate will not only inform management, but most importantly will open 
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up new opportunities to implement more effective management strategies. This 
would be the value of programs like iSnapper that can generate data quickly and 
involve anglers in a positive way. 

One such strategy for private recreational anglers is moving toward a harvest rate 
management, and away from an Annual Catch Limit-based strategy (ACL) that is 
largely appropriate for allocation-based commercial fisheries, not recreational. An 
ACL system clearly does not work for access-based recreational fisheries. A manage-
ment approach that targets a particular harvest rate (or mortality rate manage-
ment) is much more appropriate and provides the access that recreational anglers 
need to promote the health and tremendous economic drivers these fisheries rep-
resent. It does take a robust and timely assessment process. We must make that 
a priority to make use of these more appropriate management tools. There is a his-
tory of conservation success across many management challenges using this ap-
proach. Joint Federal and state waterfowl management being the most prominent 
example. 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. BILL NELSON TO 
DR. LARRY MCKINNEY 

Question 1. Can you describe some successful strategies you’ve witnessed for en-
gaging with the recreational angling community in order to build that trust and 
goodwill that you reference in your testimony in the case of Red Drum in Texas? 

Answer. Building trust and a positive relationship with the recreational angling 
community is a sustained process towards which resources, staff and funding, must 
be allocated. It does start by focusing on sustaining an accessible and abundant re-
source. Because of reasonable harvest rate-based management, science-based con-
servation strategies, and angler support of management, Texas is blessed with ro-
bust fisheries that afford virtually unlimited access to that resource. Interestingly, 
under these liberal accessibility regimes, fisheries populations in Texas are at some 
of the highest abundance ever. As I noted in my written testimony, saltwater an-
glers may even come to turn down the possibility of increased bag limits. Anglers 
certainly benefit from this type of management, as do the environment and coastal 
economies. This desirable state of the fishery did not occur by accident. 

While I was head of Coastal Fisheries at Texas Parks and Wildlife Department 
(TPWD) we established dedicated positions at key areas along the coast whose job 
was to be a liaison with the fisheries community, both commercial and recreational. 
Their primary focus was the latter because of the numbers of anglers and their eco-
nomic impact to coastal Texas. These liaisons had many responsibilities. They held 
how-to clinics that always included conservation and management messaging. They 
always responded to any inquiry and were a ready source to explain new fishing 
techniques and new rules and regulations, with equal facility. They represented 
TPWD in community events so were a common and expected part of the community. 
Because they are part of a large and diverse agency they could call on expertise and 
assistance from game wardens, angler and boating education, wildlife experts, etc. 
They provide a direct conduit from anglers to management and the reverse. 

One important annual activity for TPWD that has been key in building trust and 
goodwill is the annual regulatory process. Each Spring Coastal Fisheries Biologists 
meet to review the status of fish stocks and the fishery in general. Any biologist 
may propose new rules or revisions of existing rules, like size and bag limits, even 
new activities or programs. It is an intense, peer review-type process and it can be 
rough on egos. Once agreed upon these new proposals go through a statewide proc-
ess of regional meetings for public input. The public may also propose new rules or 
changes in existing rules. Each August anyone may come before the Texas Parks 
and Wildlife Commission, the nine-member decision-making body appointed by the 
Governor, and comment on or make direct appeal to the Commission. Once through 
that process final rules are proposed by agency staff and are subject to one last 
round of public review and input before the Commission, in a formal multi-step 
process. Final action is taken at the Commission’s spring meeting. No one can rea-
sonably complain they did not have a chance to be heard at every level of decision- 
making. 

Building trust and goodwill does not mean acquiescing to every public or angler 
demand. It is, in fact, just the opposite. TPWD’s Coastal Fisheries Division dedicates 
significant resources to a robust data collection program. The potential impact of all 
regulatory proposals is evaluated against the data produced by the program. It is 
one of longest continual fisheries data collection programs still active. I summarized 
it in my written testimony: 
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This program covered four million acres of Texas bays and out to nine nautical 
miles offshore, with joint Federal management out to two hundred nautical 
miles. There are currently 900,000 recreational anglers and 1,700 commercial 
fishers in Texas. TPWD annually conducts 1,064 survey-days and interviews ap-
proximately 19,000 trips, of which about 12,000 are recreational in nature. Each 
year over 780 gill net sets, 1,680 bay trawls, 1,200 oyster dredges, 2,160 bag 
seines, 1,680 bay trawls and 960 Gulf trawls were used to gather the fisheries 
data. The forty-two years of continuous data collection is the longest record of 
its kind in the world. [these numbers are updated since written testimony, 
thanks to input from TPWD] 

All regulatory changes proposed by the Division are evaluated and modeled using 
the data from this monitoring program to predict impacts on fish stocks, etc. It in-
cludes both fisheries independent and fisheries dependent data. Because the moni-
toring program and resulting data are so robust, predictive modeling has proven to 
be very reliable. This has fostered credibility with the public and decision-makers, 
alike. 

It is the foundation of the regulatory process. Because it is a transparent process 
with the data widely and readily available, both the Commission and angling public 
have come to have confidence in predictions about impacts of proposed regulations. 
They may disagree with specific actions but because of the transparency of the proc-
ess, they are more likely to accept the result, or if not, work in a cooperative fashion 
to revise those options. This detailed summary is important in fully understanding 
the two specific examples that follow. 
Example One—Changing hearts and minds with data and hard facts. Yes, 

it is possible. 
The TPWD biologist charged with management of the lower Texas coast presented 

data and analysis during the 2005 review process that spotted seatrout were moving 
towards an overfished status with both quality and numbers declining. His solution 
was to reduce bag limits in that region from ten fish daily to five. TPWD had never 
approved anything but statewide regulations and this would be the first regional 
regulation proposal—where the middle and upper coast would retain the ten-bag 
limit and lower coast a five-bag limit. The evidence was compelling and I agreed 
to send the proposal forward into the regulatory process I previously described. The 
proposal was strongly opposed by many anglers, including guide organizations and 
especially the Recreational Fishing Alliance (RFA). Others, like the Coastal Con-
servation Association (CCA) were supportive. The annual regulatory process was 
bitter. Political and personal threats abounded. TPWD biologists consistently pre-
sented the rationale for the proposal at every opportunity in the process. At the 
final decision-making meeting before the Commission, the state director of RFA 
stood before the Commission and stated that they were withdrawing their opposi-
tion because the TPWD biologist’s arguments were compelling and they had nothing 
to counter them. Many guide organizations continued opposition. Regardless, the 
proposal was unanimously approved by the Commission. The modeled predictions 
proved to be accurate within the three years of predicted recovery. 

The fishery has rebounded to once again produce an abundant and trophy quality 
fishery. In 2014 the five-fish bag limit was extended northward to encompass the 
entire middle coast because of the same compelling reasons and with little opposi-
tion. It was broadly supported, especially from guide organizations, many which 
were most bitter in their original opposition. 

When you engage rather that dictate to recreational anglers, when you are trans-
parent in process and open in information, recreational anglers will join you, putting 
conservation above maximizing fish extraction, every time. 
Example Two—Why recreational anglers paid shrimpers and were happy to 

do it. 
In my written testimony, I referred to a shrimp license buy-back program: 

The program also allowed for the successful implementation of a [voluntary] 
commercial fishing license buy-back program. Through the 2014 license year, 
$14.2 million was spent to purchase and retire 2,145 commercial Bay and/or 
Bait Shrimp Boat licenses. This represents 66 percent of the original 3,231 li-
censes grandfathered into the fishery in 1995. Additionally, $1.8 million has 
been spent purchasing 63 Commercial Crab Fisherman’s licenses and 241 Com-
mercial Finfish Fisherman’s licenses, retiring 22 percent and 44 percent of the 
licenses respectively. 

The successful implementation of this program was possible only because of the 
support and trust of Texas recreational anglers. TPWD started the Shrimp License 
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Buy-back Program because the inshore shrimping industry was successful lobbying 
the Texas Legislature in limiting the TPWD Commission’s ability to directly address 
that industry’s debilitating impacts on recreational fishing within Texas bays and 
estuaries. Industry bycatch ranged from four to more than ten pounds of bycatch 
per pound of shrimp trawled from the bottom. That bycatch included the young of 
recreationally important species of red drum, spotted seatrout, flounder, etc. Trawl-
ing routinely also disturbed bay bottom habitat and the clams, worms and other 
benthic, or bottom dwelling organism, that is a basic food web within Texas bays. 

Ecosystem impacts aside, the economic consequences of bay shrimping to the rec-
reational fishery were severe. The simple arithmetic of comparing the economic im-
pact of the inshore shrimp industry to the significantly more valuable recreational 
fishery was revealing and obvious. The inshore shrimp fishery was also detrimental 
to the larger and more sustainable offshore shrimping industry, so it was decided 
to propose a program to buy back inshore licenses to the point that the fishery could 
operate a much less impactful, yet for the fishery, a more sustainable level. A sce-
nario, if properly executed would be a winner for all parties. The aspect of the pro-
gram summarized above that is responsive to question about building trust and 
good will, is related to funding of the buy-back program. 

For the program to be successful, the Texas legislature would have to act to limit 
the purchase of new shrimping licenses. You cannot have a successful buy-back pro-
gram, if new licenses could be purchased. That political process was successful be-
cause of the agencies credibility with the Texas Legislature and support of Texas 
anglers. This was possible because of the history of a transparent regulatory process 
where all stakeholders felt they were heard and their views considered. Coastal 
Fisheries staff could work with all parties, commercial and recreational; to craft a 
buy-back process because all parties agreed the data and analysis were credible. 
This allowed a focus on solutions rather than a debate about science and data. This 
unified front was appreciated by the Legislature, providing much needed political 
support and a successful result in creating a limited access shrimp fishery. 

It became obvious that the buy-back program after being underway for nearly two 
years, was working but was not adequately funded to meet either program goals or 
the demand by willing shrimpers to sell their license. The only viable option to gen-
erate the large sums of money needed to fuel the buy-back program at an acceler-
ated pace was to ask our recreational anglers to pay for it. A seemingly counter- 
intuitive proposition, it was clearly the only path possible. Coastal Fisheries staff 
assembled the data, prepared analysis and developed the case to present to the 
Texas Parks and Wildlife Commission (TPWD’s decision-making body) and Texas 
saltwater anglers. Full use of the regulatory process described earlier, along with 
special workshops, helped inform and win over stakeholders. 

Many conservation organizations, led by the CCA, were joined by commercial or-
ganizations like the Texas Shrimp Association, in support of the proposal. A rare 
occasion of common cause. The result was that recreational anglers agreed to tax 
themselves an additional $3 per year to add to the existing $7 annual saltwater 
fishing stamp, if the addition was dedicated to the buyback program. They agreed 
because compelling evidence was presented and options were offered that included 
sunset review provisions and annual progress reporting. 

The buy-back funding newly invigorated with funding from recreational anglers 
and supplemented by many and significant private donations, met all goals and ex-
pectations. The program was subject to sunset review and subsequently approved 
to continue two times while I was Costal Fisheries Director and continues to this 
day. It has expanded to the crab and finfish commercial fisheries, routinely reducing 
commercial fishing impacts to the benefit of coastal ecosystems, coastal economies 
and saltwater anglers. 

Question 2. Can you outline some of the major barriers to conducting more fre-
quent stock assessments that you see and your suggestions on how to address those 
concerns? 

Answer. It is probably not a coincidence that the regions facing the most con-
troversial fisheries management (e.g., the Gulf and South Atlantic Regions) are also 
characterized by having the fewest and most infrequent stock assessments. The dif-
ferences among production of the regions in terms of stock assessment is quite strik-
ing. The Fish Assessment Report—FY 2017 Quarter 1 Update, is instructive in this 
regard. The Southeastern Fisheries Science Centers do lag significantly behind 
other centers in almost every regard as to completing assessments. I make no judge-
ment as to why. Every region is different and faces differing constraints. I do think 
it worthy of close review by NOAA leadership. 

The lack of up-to-date information is greatly hindering decision makers in the re-
gions noted. These issues of infrequent and too few assessments are not new to 
management nor to the leadership in the Federal science centers that are respon-
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sible for producing them, but the problems persist and remain unresolved. The prin-
cipal argument offered now is that Science Centers cannot retain enough qualified 
staff to carry out timely assessments and the stock assessments with which they 
are charged, are exceptionally difficult. 

There have been vocal and repeated recommendations to subcontract the workload 
to qualified groups. While the councils have encouraged delegations, it has occurred 
only on a very limited basis, and there appears to reluctance by the agency to pur-
sue this most obvious of solutions, for unexplained reasons. 

In terms of complexities, one need to look no further than the Red Snapper as-
sessment for the Gulf of Mexico. Most agree this assessment is the most complex 
document of its type for any federally managed species. There are many contrib-
uting factors that make this document overly cumbersome. It is over-parameterized 
(too many uncertain variables), making it insensitive for achieving its purpose of 
predicting outcomes. This forces managers to make decisions based on poor manage-
ment advice. As such, assessments are not reflective of the actual population status 
nor responsive to regulatory changes. Thus, it is not surprising red snapper is seen 
by many as one of the most mismanaged of all Federal fisheries. Should the assess-
ment workload and production situation be addressed, pressing problem like this 
might be solved. 

While I directed fisheries management in Texas I initiated efforts to move from 
species management to ecosystem based approaches. Freshwater inflows to estu-
aries being a key issue and I had studied this resource extensively over the years. 
The situation with stock assessment and management of red snapper reminds me 
of a statement by Texas Supreme Court Judge, Will Wilson, in 1955, when describ-
ing the management of groundwater. 

Because the existence, origin, movement and course of [groundwater] and the 
causes which govern and direct their movements, are so secret, occult and con-
cealed that an attempt to administer and set any legal rules in respect to them 
would be involved in hopeless uncertainty, and would therefore be practically im-
possible. 

Texas groundwater remains today as big a mess as the management of red snap-
per. The secret, occult and concealed nature of red snapper stock assessment has 
led many constituents to lose confidence in the entire stock assessment and manage-
ment process. This is particularly the case when the differences between the assess-
ment and what is observed on the water by anglers are quite striking. It is baffling 
to these anglers as to why they are forced to a three day, derby-like season when 
for remaining 362 days a year they cannot get a bait or lure past the legions of red 
snapper between them and all other saltwater fish, that are legal to catch and re-
tain. 

My recommendations to address this issue would be: 

• First, subcontract much of this work as rapidly as possible. 
• Second, have independent experts evaluate the stock assessment process to de-

termine why the production is so low. 
• Third, I would recommend an evaluation by appropriate experts as to why the 

agency cannot attract enough qualified scientists or retain those currently in 
these positions and help develop strategies to remedy any problems. 

I am particularly, sensitive the last issue about a shortage of trained biologists. 
In this, universities like my own share some responsibility. I chair an organization, 
the Gulf of Mexico University Research Collaborative (GOMURC). All the major 
Gulf universities with a fisheries interests is a member. A key concern for 
GOMURC is the declining number of students with this capability. We are actively 
exploring ways to work together to correct the problem. I am sure that GOMURC 
would work closely with both state and Federal fisheries managers in finding a solu-
tion. 

Question 3. Do you have suggestions on how NOAA should prioritize allocating 
limited funding? 

Answer. A key strategy to prioritizing limited funding would be to subcontract 
some of the scientific workload such as stock assessments and research. There are 
many programs within NOAA that have made great strides in this, such as the 
MARFIN, Saltonstall-Kennedy, and particularly the Cooperative Research Program. 
These programs have generated independent science of great use to the manage-
ment process, fostering significant advances in managing our fisheries. These pro-
grams should remain at the top of the list for funding. 
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NOAA should prioritize data collection. Many of the issue that persist are a result 
of uncertainly in the data that could be improved by having better and much more 
responsive recreational fisheries data. 

Funding work that reduces discard mortality (e.g., NOAA BREP program) help 
anglers and commercial fisher become better stewards of the resource at the ground 
level and increase season length as mortality rates are reduced. 

Better funding of Federal law enforcement and cooperative agreements with state 
counterparts could significantly reduce illegal take by Mexican fishermen, accel-
erating recovery and providing more management options. The amount of illegal 
and unreported catch by these fleets, particularly in South Texas, is astonishing and 
largely uncontrollable at the current level of significant illegal activity and minimal 
enforcement resources. An average of 32 illegal vessels are seized per year that re-
tain over 700,000 lbs. of red snapper. Many other species are seized, as well. The 
U.S. Coast Guard estimates some 1,006 of these vessels go undetected and 
uncaptured. Interestingly, these major removals of biomass are ‘‘not detectable’’ in 
the current assessment, further questioning the reliability of Federal data. 

Additionally, some of the funding for the Gulf-region could be directed toward the 
states, and this is particularly important for the controversial red snapper fishery. 
Regional management could a make significant and positive contribution. Gulf 
states are willing and have both the expertise and a positive track record, dem-
onstrating their ability to take on such a challenge. 

A recent and welcome action by Congress will significantly improve stock assess-
ments of red snapper. The announcement was made after my oral and written testi-
mony before the Committee on October 24, 2017, so I could not make note of it at 
that time but it is the most significant and positive development in the recent his-
tory of red snapper management. 

In 2016, Congress directed the National Sea Grant College Program and NOAA 
Fisheries to fund independent red snapper data collections, surveys and assess-
ments, including the use of tagging and advanced sampling technologies. Sea Grant 
and NOAA Fisheries worked collaboratively to transfer Federal funds to Mississippi- 
Alabama Sea Grant to administer the competitive research grant process and man-
age this independent abundance estimate. On November 17, 2017 That Sea Grant 
office announced that a team of university and government scientists, selected by 
an expert review panel convened by the Mississippi-Alabama Sea Grant Consor-
tium, will conduct an independent study to estimate the number of red snapper in 
the U.S. waters of the Gulf of Mexico. 

The research team, made up of 21 scientists from 12 institutions of higher learn-
ing, a state agency and a Federal agency, was awarded $9.5 million in Federal 
funds for the project through a competitive research grant process. With matching 
funds from the universities, the project will total $12 million. The project team will 
determine abundance and distribution of red snapper on artificial, natural and un-
known bottom habitat across the northern Gulf of Mexico. 

The project is led by Dr. Greg Stunz, Endowed Chair for Fisheries and Ocean 
Health at the Harte Research Institute for Gulf of Mexico Studies, Texas A&M Uni-
versity—Corpus Christi. Dr. Stunz also directs HRI’s Center for Sportfish Science 
and Conservation. 

Scientists on the team include: 
• Greg Stunz, Harte Research Institute for Gulf of Mexico Studies, Texas A&M 

University—Corpus Christi 
• Will Patterson, University of Florida 
• Sean P. Powers, University of South Alabama, Dauphin Island Sea Lab 
• James Cowan, Louisiana State University 
• Jay R. Rooker, Texas A&M University at Galveston 
• Robert Ahrens, University of Florida, Fisheries and Aquatic Sciences 
• Kevin Boswell, Florida International University 
• Matthew Campbell, NOAA Fisheries (non-compensated collaborator) 
• Matthew Catalano, Auburn University 
• Marcus Drymon, Mississippi State University 
• Brett Falterman, Louisiana Department of Wildlife and Fisheries 
• John Hoenig, College of William and Mary, Virginia Institute of Marine Science 
• Matthew Lauretta, NOAA Fisheries (non-compensated collaborator) 
• Robert Leaf, University of Southern Mississippi 
• Vincent Lecours, University of Florida 
• Steven Murawski, University of South Florida 
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• David Portnoy, Texas A&M University-Corpus Christi 
• Eric Saillant, University of Southern Mississippi 
• Lynne S. Stokes, Southern Methodist University 
• John Walter, NOAA Fisheries (non-compensated collaborator) 
• David Wells, Texas A&M University at Galveston 
As noted by Dr. Stunz in the press release announcing the study 

‘‘We’ve assembled some of the best red snapper scientists around for this study,’’ 
said Greg Stunz, the project leader and a professor at the Harte Research Insti-
tute for Gulf of Mexico Studies at Texas A&M University—Corpus Christi. ‘‘The 
team members assembled through this process are ready to address this chal-
lenging research question. There are lots of constituents who want an inde-
pendent abundance estimate that will be anxiously awaiting our findings.’’ 

Recreational anglers and commercial fishers will be invited to play a key role in 
collecting data by tagging fish, reporting tags and working directly with scientists 
onboard their vessels. 

‘‘The local knowledge fishermen bring to this process is very valuable and mean-
ingfully informs our study,’’ Stunz said. 

Some stakeholder groups have expressed concerns that there are more red snap-
per in the Gulf than currently accounted for in the stock assessment. The team of 
scientists on this project will spend two years studying the issue. 

In addition to excerpts above, I included both the link and the actual press release 
in my response to questions. The release came almost two months after the issuance 
of the award letter; it was released on a Friday, November 17, 2017; and, on sub-
mission of this response to questions has not appeared on any NOAA website, other 
than that of Mississippi-Alabama Sea Grant, that I can discover. I thought it might 
be of interest to the Committee. 

The full press release is included as an attachment and may be found online at: 
http://masgc.org/news/article/scientific-team-selected-to-conduct-independent-abun-
dance-estimate-of-red-s 
Scientific team selected to conduct independent abundance estimate of red 

snapper in Gulf of Mexico 
A team of university and government scientists, selected by an expert review 

panel convened by the Mississippi-Alabama Sea Grant Consortium, will conduct an 
independent study to estimate the number of red snapper in the U.S. waters of the 
Gulf of Mexico. 

‘‘American communities across the Gulf of Mexico depend on their access to, as 
well as the long term sustainability of, red snapper,’’ said Secretary of Commerce 
Wilbur Ross. ‘‘I look forward to the insights this project will provide as we study 
and manage this valuable resource.’’ 

The research team, made up of 21 scientists from 12 institutions of higher learn-
ing, a state agency and a Federal agency, was awarded $9.5 million in Federal 
funds for the project through a competitive research grant process. With matching 
funds from the universities, the project will total $12 million. 

‘‘We’ve assembled some of the best red snapper scientists around for this study,’’ 
said Greg Stunz, the project leader and a professor at the Harte Research Institute 
for Gulf of Mexico Studies at Texas A&M University—Corpus Christi. ‘‘The team 
members assembled through this process are ready to address this challenging re-
search question. There are lots of constituents who want an independent abundance 
estimate that will be anxiously awaiting our findings.’’ 

Recreational anglers and commercial fishers will be invited to play a key role in 
collecting data by tagging fish, reporting tags and working directly with scientists 
onboard their vessels. 

‘‘The local knowledge fishermen bring to this process is very valuable and mean-
ingfully informs our study,’’ Stunz said. 

Some stakeholder groups have expressed concerns that there are more red snap-
per in the Gulf than currently accounted for in the stock assessment. The team of 
scientists on this project will spend two years studying the issue. 

In 2016, Congress directed the National Sea Grant College Program and NOAA 
Fisheries to fund independent red snapper data collections, surveys and assess-
ments, including the use of tagging and advanced sampling technologies. Sea Grant 
and NOAA Fisheries worked collaboratively to transfer Federal funds to Mississippi- 
Alabama Sea Grant to administer the competitive research grant process and man-
age this independent abundance estimate. 

‘‘Today’s announcement is welcome news for all red snapper anglers in the Gulf 
of Mexico,’’ said Sen. Richard Shelby of Alabama. ‘‘As Chairman of the U.S. Senate 

VerDate Nov 24 2008 10:52 Apr 15, 2019 Jkt 000000 PO 00000 Frm 00077 Fmt 6601 Sfmt 6621 S:\GPO\DOCS\35752.TXT JACKIE



74 

Appropriations Subcommittee on Commerce, Justice, Science, and Related Agencies, 
I was proud to author and secure Federal funding to address the need for better 
data, which is a fundamental issue plaguing the fishery. The management of red 
snapper must be grounded in sound science if we want to provide fair access and 
more days on the water for our anglers. It is my hope that these independent sci-
entists will be able to accurately determine the abundance of red snapper in the 
Gulf of Mexico once and for all.’’ 

‘‘This research will be driven largely by university-based scientists with partners 
from state and Federal agencies.’’ Stunz said. ‘‘This funding will allow us to do an 
abundance estimate using multiple sampling methods with a focus on advanced 
technologies and tagging for various habitat types.’’ 

‘‘I’m pleased to see that the independent estimate is moving forward and includ-
ing the expertise of recreational fishermen,’’ said Rep. John Culberson of Texas. ‘‘I 
will continue to work with Texas fishermen and NOAA to address the inadequate 
access to red snapper.’’ 

The project team will determine abundance and distribution of red snapper on ar-
tificial, natural and unknown bottom habitat across the northern Gulf of Mexico. 

Scientists on the team include: 
• Greg Stunz, Harte Research Institute for Gulf of Mexico Studies, Texas A&M 

University—Corpus Christi 
• Will Patterson, University of Florida 
• Sean P. Powers, University of South Alabama, Dauphin Island Sea Lab 
• James Cowan, Louisiana State University 
• Jay R. Rooker, Texas A&M University at Galveston 
• Robert Ahrens, University of Florida, Fisheries and Aquatic Sciences 
• Kevin Boswell, Florida International University 
• Matthew Campbell, NOAA Fisheries (non-compensated collaborator) 
• Matthew Catalano, Auburn University 
• Marcus Drymon, Mississippi State University 
• Brett Falterman, Louisiana Department of Wildlife and Fisheries 
• John Hoenig, College of William and Mary, Virginia Institute of Marine Science 
• Matthew Lauretta, NOAA Fisheries (non-compensated collaborator) 
• Robert Leaf, University of Southern Mississippi 
• Vincent Lecours, University of Florida 
• Steven Murawski, University of South Florida 
• David Portnoy, Texas A&M University—Corpus Christi 
• Eric Saillant, University of Southern Mississippi 
• Lynne S. Stokes, Southern Methodist University 
• John Walter, NOAA Fisheries (non-compensated collaborator) 
• David Wells, Texas A&M University at Galveston 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. GARY PETERS TO 
DR. LARRY MCKINNEY 

Question 1. Dr. McKinney, at the hearing, you were asked about legislative efforts 
to actualize the Morris-Deal Report. One area of the Report that may warrant addi-
tional attention from Congress is improved management of forage fish fisheries that 
occur under the jurisdiction of the Magnuson-Stevens Act (i.e., in Federal waters). 

How do abundant forage fish populations contribute to healthy fisheries, both rec-
reational or otherwise? 

Answer. Forage fish are lower trophic level species that at some life stage and 
most often at all life stages, is a significant food source for other fish, marine mam-
mals and birds. Forage species are of importance to ecosystem function because they 
transfer energy through the system from lower trophic levels to higher levels. For-
age fish most often feed near the base of the food web, often they are filter feeders, 
like menhaden. Other common and well-known forage species include sardines, shad 
and anchovies. When environmental conditions are favorable, they can be prolific 
spawners, reproducing quickly in huge numbers and rapidly growing to sexual ma-
turity. Under such conditions, they may gather in very large schools, hence the at-
traction to predatory fish as an abundant and easily located food source. 

Forage fish are valuable, both in ecosystem function and as a food source for high-
ly valued sportfish. The very traits that allow them to reproduce in huge numbers 
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by quickly responding to favorable conditions can work against them, especially in 
temperate ecosystems such as most waters of the United States. Populations of 
these species also respond to unfavorable conditions like diminished or excessive 
freshwater inflows, hypoxia and shifting temperature regimes. These are examples 
of population drivers that can suppress population numbers. This is an evolved re-
sponse common in ecosystems where widely changing conditions occur naturally. 
These ecosystems can be pushed beyond natural limits by man-made events like 
habitat loss, pollution, oil spills and water management. Forage species may re-
spond accordingly. These often widely fluctuating population levels can, in turn, 
drive ecosystem stability and productivity because of their significant ecological role. 
Where anthropogenic actions add to extremes in natural cycles they can so stress 
the system that resilience is diminished or lost. 

Forage species are also subject to intense overfishing if they have a commercial 
value, because they concentrate in such large schools. Menhaden are an example. 
Spotting aircraft, high-speed net boats and immense purse seines can quickly and 
easily deplete these species over wide areas. When commercially over exploited this 
critical trophic driver can upset ecosystem function and significantly and negatively 
affect higher trophic levels, often species of great value to both recreational and 
commercial fisheries. Natural perturbations and overfishing, especially both in com-
bination, can have cascading effects on higher trophic level species like valuable 
sportfish, the impact of which can echo through many years, with significant eco-
nomic impact. 

Having healthy robust populations of forage fish is essential for production of 
more ecologically and economically desirable finfish populations, as well as, contrib-
uting to ecosystem stability and productivity. Science is just uncovering the full ex-
tent and dynamic role forage species play in the broader ecosystem. It is these types 
of linkages that we now recognize as fundamental to ecosystem health and produc-
tivity. It will require development of management frameworks focusing on eco-
system-based approaches, rather than a singles species management, to assure 
these species are not overexploited generating unintended and detrimental con-
sequences on the ecosystem of which they are a part. 

Question 2. The Morris Deal Report urged that ‘‘forage fish must be managed to 
provide enough food resources for healthy recreational fish species.’’ Although some 
regional fishery management councils have taken significant steps toward this, as 
the Report indicates, ‘‘very few forage fish are considered in fishery management 
plans, meaning that potential impacts on these critical components of the ecosystem 
are not considered or controlled.’’ 

In the context of changes to or a reauthorization of the Magnuson-Stevens Act, 
what improvements should Congress consider helping move the ball forward on 
more comprehensive consideration of forage in management decisions? 

Answer. Forage species must be considered in fisheries management plans, either 
as individual species or in aggregate where several species are present, with the 
goal of preserving their role in ecosystem function and support of valuable higher 
trophic level fish, marine mammals and birds. Reauthorization of Magnuson Ste-
vens should address this issue in a systematic and science-based approach. The first 
and fundamental requirement is to identify these species, their geographic range, 
condition and contribution to ecosystem health and productivity. During this assess-
ment, no new direct fishery for any potential forage species should be permitted 
until their ecological functions are well understood. In the event of a proposal to de-
velop a fishery for one of these forage species, subsequent to the review noted above 
and a regional fisheries council determination that it is allowable, an important de-
termination must be made—what portion of the annual maximum sustained yield 
will be set aside in support of ecosystem function and maintaining valuable 
sportfish and other commercial fisheries. If a fishery is approved, there should be 
an annual evaluation to determine if that set aside is adequate to minimize eco-
system harm. An economic assessment should be part of this evaluation. Addition-
ally, a mechanism to make those adjustments in a timely fashion should be re-
quired. There are models on which to construct this adaptive regulatory approach 
that recognize the practical difficulties of managing these species for both commer-
cial exploitation and ecosystem function protection. 

In 2009, while Director of Coastal Fisheries for Texas Parks and Wildlife I 
oversaw creation of a process much as described above for menhaden in state wa-
ters. The result was a determination by the Texas Parks and Wildlife Commission 
that the harvest of menhaden in state waters should be capped to protect the re-
mainder as a forage base, securing their contribution to sustaining economically im-
portant sportfish [Texas Administrative Code. Title 31. Part 2. Chapter 57. Section 
995]. To minimize economic disruption for the existing commercial fishery the initial 
cap number was based on a ten-year average of annual harvest. Several adaptive 
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regulatory methodologies allowed for accommodation of over and underfishing dur-
ing each year. 

Question 3. The Commission on Saltwater Recreational Fisheries Management, 
which you chaired, published the ‘‘Vision for Managing America’s Saltwater Rec-
reational Fisheries’’. This document talks about the importance of abundance and 
stipulates that recreational anglers need a ‘‘wide-ranging, dependable access to 
healthy and abundant fisheries.’’ The Magnuson Stevens Act has been successful at 
creating more abundant fisheries, as 84 percent of stocks are no longer overfished 
and over 43 previously depleted stocks have been rebuilt. This is largely due to re-
quirements to end overfishing immediately, rebuild depleted fish stocks within cer-
tain time parameters, and use of annual catch limits. 

If Congress loosens conservation requirements to allow overfishing, weaken re-
building, and reduce fish abundance, how would that help recreational fishermen 
when abundance is so important to the angling experience? 

Answer. The Magnuson Stevens Act provided the necessary Federal framework to 
curb industrialized commercial fisheries from rampant overexploitation and protect 
our country from intrusions by foreign fishing fleets. The Act’s history is a notable 
example of an adaptive legislative process that has focused on the key issue of the 
time, while being responsive to developing needs during subsequent reauthorization. 
It is my hope that the adaptive process continues during consideration of this reau-
thorization and that an important focus is given to the recreational fishery. As it 
stands now the Act is an impediment, rather than a benefit in establishing a work-
able Federal framework for recreational fisheries management in Federal waters. 
This is not a criticism of the Act, which has served our country well, as noted ear-
lier. It is a request to continue the exemplary adaptive legislative process that has 
so far characterized the Magnuson-Stevens Act and move forward to appropriately 
address recreational fisheries. 

Recreational fisheries, the most economically important of all fisheries in our 
country, should not be confused with commercial fisheries in either structure or the 
legislative framework needed to sustain it. The needs of this fishing sector are quite 
different from that of commercial fisheries. For example, recreational fisheries can 
have much less of a negative ‘‘footprint’’ on the ecosystem than other fisheries fo-
cused on industrialized extraction of the resource. Recreational fisheries are more 
focused on access and quality rather than extracting the maximum yield allowed by 
regulation. Abundance has a much different meaning for recreational anglers than 
for commercial fishers. 

I do not agree that the Morris-Deal Commission recommendation to consider rea-
sonable stock rebuilding timelines constitutes a ‘‘loosening of conservation require-
ments’’ as suggested in the first question. As I summarized in my written testimony, 
neither does the National Academy of Science panel that closely reviewed this cur-
rent requirement of the Act: 

The National Research Council, a part of the National Academy of Sciences, En-
gineering and Medicine, reached the same conclusion in their report—Evaluating 
the Effectiveness of Fish Stock Rebuilding Plans in the United States. They 
found that rebuilding plans based on monitoring and controlling fishing levels, 
rather than requiring fish populations to recover to a pre-specified target size 
within a certain timeframe, would be less disruptive to the fisheries and less sub-
ject to uncertainty. 

This sentiment is echoed by many well qualified fisheries scientists and especially 
managers who have successfully recovered fish stocks, especially for recreational 
fisheries. Overfishing, weakened rebuilding and reduced fish abundance is a relative 
term defined by whatever time-frame is selected, whether science-based or arbi-
trary. That timeframe, as defined in the Act, was not based on science. It was based 
on the need of the time. Please do not misunderstand, I do appreciate the difficulties 
in dealing with this issue during an era when overfishing and delaying tactics to 
avoid imposing any reasonable management structure reached so frustrating a point 
that a line had to be drawn. That was then, not now. We have abundant examples 
where successful recovery of recreational fisheries have happened. Those examples 
are primarily in state managed fisheries. I graphically provided two examples in my 
written testimony—red drum and spotted seatrout. Recovery timelines in those ex-
amples were relative to both the species biological needs and the economic needs 
of the fishery. What I illustrated in those examples was an adaptive management 
process. 

The existing Federal management structure generally, is not. The ‘‘one-size-fits- 
all’’ approach is cumbersome and does not allow for adaptations for differing man-
agement strategies across a species range, nor does it recognize differing economic 
realities of fisheries dependent coastal communities across that same geographic 
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range. Federal management strategies, in part due to restrictions of the Act, at-
tempt to manage recreational fisheries and mixed fisheries (ones with both rec-
reational and commercial components) with approaches more suited to commercial 
fisheries. Abundance, for example, calculated as quota-based annual catch limits fo-
cused on maximum sustained yields by weight. This is not an appropriate strategy 
for recreational fisheries. 

The metrics of the current Federal management process, as summarized in the 
preamble to the two questions shows that biological recovery is possible under such 
management and it has happened in many cases, especially for commercial species. 
It is a commendable achievement, realized in sustained, difficult struggles to those 
positive ends. Federal fisheries managers and regional management councils de-
serve credit and recognition of achievement. The primary focus, however, was com-
mercial fisheries. Today it should be recreational fisheries, a very different ball 
game. Biological and economic factors must be considered in tandem. In this en-
deavor, mixed fisheries do represent the greatest challenge to a stabilized future. 
There, flexibility and cooperative management is key. As noted, state fish managers 
have navigated this difficult terrain successfully and have much to offer, if allowed 
and encouraged. 

In the case of red snapper, Federal management is succeeding on the biological 
level, but at what cost? What value in economic stability and jobs is being lost in 
this $63 billion-dollar industry? What value is a recovered and abundant fishery, 
if no one is left to enjoy it? It does not have to be an either-or choice. State man-
agers have proven this repeatedly. The ability to expand recovery timelines is fun-
damental to solving this puzzle as it minimizes negative economic impacts, protects 
and even grows jobs and produces fish in abundance. The evidence is clear and in-
controvertible. 

Question 4. Do you think it is fair to say that abundant fisheries create more op-
portunities to fish, which is key to the recreational angling experience? 

Answer. I was asked if it was fair to say that abundant fisheries create more op-
portunities to fish, which is key to the recreational angling experience. In part, but 
the real key to such an experience is threefold: access, quality and abundance. If 
the process to achieve those ends precludes or unnecessarily curtails, any one of 
those objectives, then it fails. Current Federal management, under the restrictions 
of the existing Magnuson Stevens Act all but precludes this possibility and thus 
fails. 

I am a strong proponent of the North American Model of wildlife conservation, 
a model that was much inspired by our greatest conservation president, Theodore 
Roosevelt, and codified by Aldo Leopold. Its core principles should be instructive to 
any reauthorization of the Magnuson Stevens Act. The most basic tenet is that wild-
life is a public trust resource, equally available to all. It appears to me that some 
of our fisheries managers have forgotten, ignored or worst of all, never heard of this 
most basic tenet of the American experience. 

The most successful demonstration of the model, informing fisheries management, 
is the way in which Federal and state wildlife agencies and managers cooperate in 
assuring waterfowl conservation across international borders and within the United 
State, across state borders. All the issues faced by fisheries managers have been 
common to waterfowl managers—commercial versus recreational species, managing 
for access, quality and abundance, rebuilding timelines, etc. The solution there is 
as instructive as it has been successful. Why have waterfowl managers succeeded 
where fisheries managers have not? 

I do believe all parties in the current red snapper debate and likely, other fish-
eries issues as well, share a common and positive end goal. Fisheries managers have 
much to learn from waterfowl managers and could so worse than adopt such a 
model. 

RESPONSE TO WRITTEN QUESTION SUBMITTED BY HON. DAN SULLIVAN TO 
KARL HAFLINGER 

Question. In your testimony you refer to the Improving Net Gains report that re-
sulted from a multi-stakeholder process you were involved in that included rep-
resentatives from many regions of the country. Please expand on that report and 
on the recommendations that resulted from that process and how they could help 
move us forward with fisheries data innovation. 

Answer. The basic recommendations could be summarized as: 
(1) Prioritize modernization of national fishery information systems 
(2) Perform a cross-regional assessment of status and needs 
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(3) Develop and disseminate a policy based on the above. 
(4) Develop and fund a budget for modernization 
(5) Review confidentiality issues and prioritize access to participants 
(6) Ensure that key stakeholders understand the capabilities and use of these 

systems 

It is perhaps important to note that members of the task force were not current 
NMFS employees, but were mostly drawn from industry, NGOs, and state and 
former NMFS employees. Key areas that had proven frustrating to those attending 
were multiple levels of reporting for some fishermen (apparently multiple agencies 
needed the same information but didn’t communicate), delays in stock assessments 
that led to harvest recommendations at odds with what fishermen saw in the envi-
ronment, and difficulty for those outside NOAA Fisheries in accessing data that had 
been submitted by participants. 

It seems clear that EM and ER (electronic monitoring and electronic reporting) 
are making inroads into fisheries management. The iSnapper app was mentioned 
in the Committee hearing and is an example of an approach that would seem to 
any outsider as a no-brainer for small-boat fisheries (basically a smartphone is used 
for recording catch and location, and reporting then occurs when vessels are in cell 
range). Participants in trial use of the software reportedly were pleased with it but 
were unable to take the time to estimate discards, which is an essential part of fish-
eries management. I suspect some refinement of the screens that are routinely seen 
on the smartphones (as suggested by participants) could make entry of essential 
data simple enough to allow the time to enter discard estimates. I wouldn’t be sur-
prised if they were fairly accurate when averaged over the whole fleet. A similar 
issue, that of estimating overall effort, could be attempted by asking participants 
to estimate the number of boats of their class that could be seen fishing at various 
‘‘stops’’ along the way. I think a ‘‘citizen science’’ approach in this type could yield 
more timely and likely more accurate estimates of effort than shoreside surveys. 

The Holy Grail in electronic monitoring for commercial vessels is the ability to 
make species-level identifications of fish, to document discards, and make some at-
tempt at reporting the size of fish being discarded. We are a long way from realizing 
this but it’s going to occur at some point and it’s important to continue funding the 
necessary research and concurrently introducing the incremental advances in this 
field as they appear. 

As someone who is involved with day-to-day fisheries data use, I have been sur-
prised by the speed at which cloud services and ‘‘big data’’ analytics have become 
available to small concerns. I think that fisheries data modernization inevitably 
means moving fisheries data into the cloud, perhaps on a national level (a national 
landings database), so that the wheel is not being re-invented time and again at 
each regional science center, and for individual fleets spread throughout the coun-
try. There seems to be a critical mass of people from diverse science and technical 
backgrounds worldwide who are working on approaches to understanding complex 
problems and modeling solutions, but these are often difficult to actually program 
into machines, so a common, modernized data infrastructure could help immensely 
with the spread of these tools. These developments will help us with bycatch reduc-
tion by better understanding the problems and solutions through ‘‘spatiotemporal’’ 
modeling (looking at fish distributions changes both through space and over the 
course of many years). Combined with remote sensing we should be able to better 
understand the variability of species over time, and in response to climate vari-
ations, and this will affect stock assessments as well as industry response. 

Retooling the Nation’s fisheries data infrastructure was viewed as essential to fur-
thering partnerships with industry. My own personal belief is that this won’t be pos-
sible without expert help from outside NOAA Fisheries. I think it would be nec-
essary to form a relatively small task force that included members of the agency 
and stakeholders (including from the academic community), and some outside exper-
tise on data management. I think at some point it would be necessary to decide 
which legacy data you have to leave behind (perhaps temporarily) to allow you to 
move forward with storing and allowing better access to current incoming data. Fi-
nally, design documents should be open to the public and source code should be in 
open source repositories to enable both shared access and increased scrutiny for de-
bugging purposes. This would obviously be an expensive undertaking so certainly 
support from this committee outside the framework of MSA reauthorization would 
be essential. 
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RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. BILL NELSON TO 
KARL HAFLINGER 

Question 1. Bycatch Mitigation Strategies: Can you discuss some of the main by-
catch mitigation strategies that the fleets you work with employ and what your com-
pany is doing to help fleets decrease bycatch within vessel cooperatives? 

Answer. The bycatch mitigation toolbox for the West Coast and Alaska trawl and 
cod longline fisheries has 3 components: gear designs to reduce the rates of bycatch, 
handling procedures to reduce the mortality of fish returned to sea alive (this works 
for Pacific halibut only), and avoidance programs designed to help vessels operate 
in areas of the lowest bycatch rates possible for that fishery in the first place. Gear 
modification is an ongoing process that involves regular trips to a flume tank in 
Newfoundland to study how half-scale models of trawl sections actually behave 
when deployed. Recapture devices or cameras placed on nets serve to document the 
effectiveness of designs. Deck sorting of halibut is used on large-volume catcher 
processors and smaller trawl catcher vessels to radically reduce the amount of time 
that halibut spend on deck (they are very tough animals and up to 50 percent can 
be returned alive even when caught in a trawl net), thus increasing the survival 
rate. Quickly releasing halibut caught by large longiners increased survival rates for 
discards for this fleet to the 90 percent range. 

My company (Sea State, Inc) is largely involved with helping fleets avoid bycatch 
in the first place. We look at observer data from catcher/processors, landings infor-
mation from vessels that deliver shoreside, and satellite vessel positions records 
from VMS (vessel monitoring systems) to determine the locations of high-bycatch 
events, and relay this information to the fleet. Thus, we are working to get some-
thing as close to the raw data as possible, but still understandable, in front of those 
working on the water, as quickly as possible. We do not try to predict the next by-
catch event but to let all fishermen in the various fisheries that employ us know 
as quickly as possible where bycatch events are occurring. We also implement by-
catch reduction programs for 8 different cooperatives that fish in Alaska and the 
Pacific Northwest using trawl and longline gear. Each cooperative has different 
rules that they have decided their members must follow as a part of cooperative 
membership, and we process the catch information, get it back in front of the fisher-
men, and continue with any special reporting or activity that a given coop desires. 
This extended action ranges from simply publishing bycatch rates of the member 
vessels to actively monitoring bycatch on a daily basis and running ‘‘rolling closure’’ 
programs, wherein we decide which areas of the ocean should be temporarily closed 
to a cooperative or to individual vessels in a fishery based on criteria set forth in 
cooperative agreements. The closures generally last for a week, although at times 
they are extended for several weeks. Compliance with these closures is monitored 
using vessel VMS-reported positions, with substantial fines levied for infractions. 

Question 2. Data: What are some of the challenges your company and partners 
face in terms of modernizing data management and data collection? 

Answer. Whenever we add a new fleet or fishery we work with NOAA Fisheries 
to identify mechanisms that we can use to receive data from fleets via some form 
of bulk download. Oftentimes this has meant asking the agency to develop those 
methods for us, since it’s their database that we need to pull information from. We 
always have to figure out how we are going to deal with confidentiality since dif-
ferent regions interpret the confidentiality rules in MSA somewhat differently. If we 
are trying to develop detailed views of fishing behavior we have to work with each 
vessel’s VMS provider so that we can get a copy of the vessel’s VMS information 
in near-real-time. Each company that sells the equipment and satellite time to these 
vessels provides for the vessel a website that allows the owner see his own data. 
We work with these vendors to allow us to download this data in bulk, given the 
owners’ authorizations, much the same as we work with NMFS to develop new data 
pathways when necessary. All of these steps are challenging because there’s no di-
rective from NOAA Fisheries that the various regions cooperate with us. That is not 
to say that they haven’t cooperated, because in most cases they have, ungrudgingly. 
In many instances the Councils have adopted management goals that only the mem-
ber cooperatives could carry out, and the observer and landings data is required by 
the cooperatives, so it has been imperative that the agency work with the fleets to 
meet Council objectives. However, it has taken nearly 25 years of working with the 
fleets and NOAA Fisheries to get to this point. The idea that fishing vessel owners 
and operators are clients and need to be worked with cooperatively by NOAA Fish-
eries, especially as regards developing mechanisms to return data to the boats on 
which it was generate, would be a welcome addition to the re-authorization process. 
As part of a modernization effort, NOAA Fisheries could develop software to provide 
critical data to both individual users and those like myself, who need data in large 
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batches for users that authorize access. It would be very helpful if an amended MSA 
would make clear that individual fishermen (and their cooperatives) be considered 
as users of NOAA Fisheries data and that consideration be given to developing the 
software infrastructure needed to interact with them. 

Question 3. Limitations to Stock Assessments: Can you outline some of the major 
barriers to conducting more frequent stock assessments that you see and your sug-
gestions on how to address those concerns? 

Answer. The stock-assessment process from start to finish is lengthy. Develop-
ment of a new ‘‘benchmark’’ stock assessment can take upwards of 3–5 years to as-
semble data, iteratively go through and address comments from plan team and SSC 
to have a final model accepted and then used for setting Annual Catch Limits 
through the Council process. A previously approved stock assessment model is re- 
assessed approximately every 5 years by an independent review panel. Modifications 
based on these reviews can then take another year or more to be implemented and 
be approved by the Councils’ SSC. 

Impediments to developing new assessments and updating old certainly include 
lack of regular survey data (data that are independent of fisheries), and also lack 
of fishery information (data from fisheries, including landings, discards, areas 
fished, lengths and ages of fish taken, etc). For some fisheries these data are hard 
to collect or don’t exist, but in other cases the science centers depend on regional 
offices that manage fisheries to provide harvest information. My understanding is 
that outdated information processing systems and lack of communication within 
NOAA Fisheries often leads to delays in the transfer of fishery data to stock assess-
ment scientists. 

Ironically, based on my experience, about 1/2 of the new hires in the last decade 
will stay in a particular position for 3–5 years before moving on to either a different- 
species, or a different science branch altogether. As an individual gains more experi-
ence, they are more likely to be assigned higher profile species. The process of pro-
motion leaves the more difficult stocks to assess (those with less data and less fish-
ery value due to scarcity) with less attention than we would desire. 

As far as improvements and making this process more efficient. I’m not an expert 
on this, but what I have seen with respect to developing tools such as Stock-Syn-
thesis has had a significant impact on the efficiency of constructing new ‘‘bench-
mark’’ assessments. I don’t think developing these tools has shortened the necessary 
length of the review process; however, these tools have allowed for competent re-
views of very sophisticated models. Such model complexity would not be possible 
without the co-evolution of university training, model-development, and timely hir-
ing within NOAA, that Stock-Synthesis has enjoyed. 

Another major barrier is a shortage of highly qualified and experienced personnel. 
Explosive growth in the tech industries has attracted a lot of young talent with high 
paying jobs. I can think of three potential solutions with respect to conducting more 
frequent stock assessments: (1) increase intellectual capacity, (2) industry collabora-
tion, and 3) contract the work out. NOAA has a number of incentive programs in 
place for increasing intellectual capacity (e.g., John A. Knauss Marine Policy Fellow-
ship Program), and these are great programs. Incentives for industry to collaborate 
in research programs (i.e., tax-credits for research and development might be effec-
tive tools (I have seen these operating at the state level, in Alaska). A number of 
other countries around the world have had success with bid contracts for software 
development, or annual stock assessments conducted in collaboration with industry 
(e.g., New Zealand rock lobster). 

Finally, a thorough, high-quality stock assessment obviously takes significant re-
sources to develop and maintain. The current legislation makes it difficult to use 
other forms of management that are less reliant on stock assessments and estimates 
of absolute abundance. There are a number of other ‘‘input’’ controls that could also 
be used to effectively manage data poor commercial and recreational fisheries (e.g., 
time-area closures, season restrictions, lotteries, to name a few). 

Question 4. Do you have suggestions on how NOAA should prioritize allocating 
limited funding? 

Answer. I am not familiar enough with the competing priorities within NOAA and 
NMFS to answer this question. 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. MARIA CANTWELL TO 
KARL HAFLINGER 

Question 1. Mr. Haflinger, your company, Sea State, has been involved in helping 
to improve bycatch avoidance in the Pacific Northwest and Alaska. If a bycatch limit 
is reached, a fishery may be shutdown, which could lead to a loss in revenue and 
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jobs. In order to develop bycatch reduction devices, exempted fishing permits, or 
EFPs, are often used to test new devices and techniques to determine if they are 
successful at improving fisheries management and reducing bycatch. 

Do you think that EFPs are helpful in developing new management techniques 
and testing new fishing gear to improve fisheries management? 

Answer. Exempted Fishing Permits (EFPs) have been essential to the process of 
developing both salmon and halibut excluders used in the trawl fisheries in Alaska. 
Using prototype models under real fishing conditions facilitates evaluating the suc-
cess of those devices through scientific trials. Without objective evaluations of these 
devices, their efficacy is mostly guesswork, and fishermen are reluctant to adopt 
them. Experimental trials also often require that vessels seek higher bycatch cir-
cumstance (i.e., areas of higher bycatch rates) than fishermen would operate in 
under normal fishing circumstances. If a fisherman has a quota for halibut or salm-
on, then he is looking to avoid instance of high salmon or halibut abundance, but 
it is in precisely those conditions that we need to test the devices. You cannot ask 
a fisherman to deliberately sacrifice his quota and jeopardize his fishing season to 
test the device, so you need extra quota of constraining species that can be utilized 
under an EFP. Without it, the excluders would never be tested in the environments 
that matter most. 

It’s also clear that EFPs are the most direct method available to evaluate new 
tools in catch estimation and bycatch reduction that are not gear modifications; for 
example, Electronic Monitoring (EM) and deck-sorting catches to reduce mortality 
on discards. Councils and NOAA Fisheries alike must figure out how these pro-
grams should work and it is impossible to anticipate the problems and work- 
arounds without trying these programs in real fishing conditions. For both these ex-
amples, the benefits to fishermen and conservation were obvious and unambiguous, 
but these were new approaches that everyone had to become familiar with putting 
rules in place. Thus, the adoption of these new methods would take much more time 
if Federal rules had to be promulgated for each new program before such methods 
could even be seen in action on deck. The resulting rules would have to be modified 
because you’re never ‘‘right’’ the first time, and the ensuing delays (associated with 
the rule-making cycle) would be absurd. 

Question 2. Would your company and others like it be able to test new bycatch 
reduction mechanisms if EFPs became more difficult to obtain? 

Answer. Sea State has not been involved in field testing any devices although we 
often handle the data produced in these experiments, or advise field testers on by-
catch conditions in the areas they seek to test (i.e., helping to find the optimal by-
catch rates for the device test under consideration) Without the EFPs the only 
method we have to rate success in devices are comparative bycatch rates (between 
vessels) but in general we don’t know the exact configuration of nets that vessels 
are using, and in real-world fishing you would never see enough paired tows (be-
tween boats that have reduction devices and those that don’t) to make statistically 
valid comparisons. In other words, I don’t think it’s possible to effectively evaluate 
these devices and techniques without EFPs, and that is why I consider them to be 
essential. 

Question 3. From an economic perspective, EFPs are critical to keeping fishermen 
fishing while conservation issues are being addressed. What would happen to fish-
ing jobs if EFPs were no longer a management tool? 

Answer. EFPs are just one of many issues surrounding bycatch that can allow 
fisheries to proceed or result in their closure, so I would first clarify that my re-
marks that follow include more than the effects of EFPs alone. Fishery-related em-
ployment occurs both on vessels and at shoreside plants, and further on down the 
supply chain to the point of sale. The most immediate effects of premature closures 
are probably felt by captains and crews, but almost as immediate are effects for em-
ployees at processing plants and later handlers of fish. In more remote coastal areas 
where jobs may be less available, plant closures may be difficult to recover from, 
so that once closed, they may not re-open, and fishing jobs can be lost for good. The 
situation may or may not be the same for vessels, which can possibly move to dif-
ferent areas, depending on the management regime they fish under. In both cases, 
reestablishing fishing operations after prolonged closures is difficult, especially if 
key personnel are lost. 

Events that have played out over the last 20 years along the Pacific NW coast 
has shown the difficulty of retaining fisheries for healthy bottomfish species (for ex-
ample, Petrale or Dover sole) when bycatch problems with overfished species of 
rockfish led to reduced fishing opportunities for non-rockfish species as well. For 
many years the fleets dealt with reductions in fishing areas due to rockfish bycatch 
regulations. With severe reductions in catch, many of these bycatch species have re-
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bounded faster than stock assessments can keep up, so they remain problematic be-
cause allowed rockfish catch levels are still unrealistically low. Also, area-based 
rockfish conservation closures still remain in place, despite rebounding populations. 
Bottomfish catches are thus still affected unnecessarily by concerns on rockfish by-
catch, and as a demonstration of the complexity of the problem, the rockfish that 
are quite legitimately harvested as bycatch in increasing amounts is difficult to sell. 
The markets are now unfamiliar with these fish, or where there is familiarity, the 
market share has been lost to foreign competition. It will likely take many years 
of persistent marketing efforts before these fish occupy the place they once did in 
markets on the West coast. This state is clearly the result of earlier overfishing, but 
it demonstrates the problems we see when fisheries in an area are closed for ex-
tended periods, and the continuing need for bycatch reduction of constraining spe-
cies even when their populations have recovered. 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. GARY PETERS TO 
KARL HAFLINGER 

Question 1. Improving Net Gains report: In your testimony you refer to the Im-
proving Net Gains report that resulted from a multi-stakeholder process you were 
involved in that included representatives from many regions of the country. 

Could you provide a little more information on the recommendations that resulted 
from that process and how they could help move us forward with fisheries data in-
novation? 

Answer. The basic recommendations could be summarized as: 
(1) Prioritize modernization of national fishery information systems 
(2) Perform a cross-regional assessment of status and needs 
(3) Develop and disseminate a policy based on the above. 
(4) Develop and fund a budget for modernization 
(5) Review confidentiality issues and prioritize access to participants 
(6) Ensure that key stakeholders understand the capabilities and use of these 

systems 
It is perhaps important to note that members of the task force were not current 

NMFS employees, but were mostly drawn from industry, NGOs, and state and 
former NMFS employees. Key areas that had proven frustrating to those attending 
were multiple levels of reporting for some fishermen (apparently multiple agencies 
needed the same information but didn’t communicate), delays in stock assessments 
that led to harvest recommendations at odds with what fishermen saw in the envi-
ronment, and difficulty for those outside NOAA Fisheries in accessing data that had 
been submitted by participants. 

Question 2. Improving Net Gains report: How can we make it easier for NOAA 
and the Regional Fisheries Management Councils to implement emerging tech-
nologies to reduce bycatch and improve data collection? 

Answer. Fishery issues involving multiple stakeholders are surprisingly complex 
and it simply takes a long time to figure out how management changes will affect 
all stakeholders, and also how to implement in ways that are cost-effective yet still 
meeting management goals. The simplest way to assist the process has been to uti-
lize Exempted Fishing Permits (EFPs) to allow the industry, NOAA Fisheries, and 
councils experiment with altered and improved management approaches before de-
ciding on every detail of the rules that will be necessary to implement new ap-
proaches. Cooperative research involving industry and agency can also be useful in 
developing expertise and familiarity with new techniques on both sides (agency and 
industry). 

Question 3. Improved Technologies: Data and data collection for fisheries, espe-
cially recreational fisheries, needs to be brought into the 21st Century, and there 
are so many technologies now available that were not in the past and additional 
technologies coming up on the horizon. 

What technologies are on the horizon that NOAA and NMFS should be taking a 
closer look at to improve data collection and meet both economic and conservation 
goals? 

Answer. It seems clear that EM and ER (electronic monitoring and electronic re-
porting) are making inroads into fisheries management. The iSnapper app was men-
tioned in the Committee hearing and is an example of an approach that would seem 
to any outsider as a no-brainer for small-boat fisheries (basically a smartphone is 
used for recording catch and location, and reporting then occurs when vessels are 
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in cell range). Participants in trial use of the software reportedly were pleased with 
it but were unable to take the time to estimate discards, which is an essential part 
of fisheries management. I suspect some refinement of the screens that are rou-
tinely seen on the smartphones (as suggested by participants) could make entry of 
essential data simple enough to allow the time to enter discard estimates. I wouldn’t 
be surprised if they were fairly accurate when averaged over the whole fleet. A simi-
lar issue, that of estimating overall effort, could be attempted by asking participants 
to estimate the number of boats of their class that could be seen fishing at various 
‘‘stops’’ along the way. I think a ‘‘citizen science’’ approach in this type could yield 
more timely and likely more accurate estimates of effort than shoreside surveys. 

The Holy Grail in electronic monitoring for commercial vessels is the ability to 
make species-level identifications of fish, to document discards, and make some at-
tempt at reporting the size of fish being discarded. We are a long way from realizing 
this but it’s going to occur at some point and it’s important to continue funding the 
necessary research and concurrently introducing the incremental advances in this 
field as they appear. 

As someone who is involved with day-to-day fisheries data use, I have been sur-
prised by the speed at which cloud services and ‘‘big data’’ analytics have become 
available to small concerns. I think that fisheries data modernization inevitably 
means moving fisheries data into the cloud, perhaps on a national level (a national 
landings database), so that the wheel is not being re-invented time and again at 
each regional science center, and for individual fleets spread throughout the coun-
try. There seems to be a critical mass of people from diverse science and technical 
backgrounds worldwide who are working on approaches to understanding complex 
problems and modeling solutions, but these are often difficult to actually program 
into machines, so a common, modernized data infrastructure could help immensely 
with the spread of these tools. These developments will help us with bycatch reduc-
tion by better understanding the problems and solutions through ‘‘spatiotemporal’’ 
modeling (looking at fish distributions changes both through space and over the 
course of many years). Combined with remote sensing we should be able to better 
understand the variability of species over time, and in response to climate vari-
ations, and this will affect stock assessments as well as industry response. 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. GARY PETERS TO 
DR. MICHAEL JONES 

Question 1. Management Strategy Evaluation: You have extensive experience with 
Management Strategy Evaluations that has led to a great deal of success in the 
Great Lakes. 

What could employing MSE approaches mean for U.S. fisheries especially in areas 
with tense relationships between different groups of stakeholders? 

Answer. As I mentioned in my earlier testimony, the National Marine Fisheries 
Service (NMFS) has begun to show strong interest in using Management Strategy 
Evaluations (MSE) to address challenging fishery management issues, including At-
lantic Menhaden and Gulf of Maine Herring. I have been invited to speak about our 
experience with MSE in the Great Lakes at a NMFS workshop planned for late Jan-
uary 2018 in San Diego. MSE methods are being applied to important fisheries else-
where in the world as well—most notably Australia, South Africa, and the European 
Union. 

The great advantage of an MSE process is its transparency. The simulation meth-
ods are intended to model the entire management process, from stock assessments 
to population dynamics to the harvest rule that determines how much fishing takes 
place, and to generate outputs that represent the consequences of different harvest 
policy options for a variety of performance measures representing different objec-
tives. This means decision makers and stakeholders are able to see how alternative 
management strategies will lead to trade-offs among competing objectives that rep-
resent the divergent interests of different stakeholder groups, fostering a greater ap-
preciation for how there has to be some give and take to balance these competing 
objectives and that there is often a middle ground that stakeholder groups with 
competing interests are all willing to live with. 

Vitally important to an MSE process that attempts to tackle a contentious issue 
is engagement. While the MSE simulation process can be highly technical, and thus 
beyond the capacity of many stakeholders to critically evaluate, engaging the com-
peting stakeholder groups in the process of an MSE, especially the early stages 
where the problem is defined and objectives identified and acknowledged, fosters an 
environment of ‘‘ownership’’ of the problem—and the possible solution. Doing this 
right will be very challenging, especially when the level of conflict is already very 
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high, but our experience has suggested that even (perhaps especially) in high-con-
flict situations and engaged MSE process can be extremely helpful. 

Question 2. Changing Environmental Conditions: We see changing environmental 
conditions everywhere with increased temperature, changes in water chemistry, and 
subsequent impacts to fish and other wildlife. 

What do you see as the emerging management issues for U.S. fisheries? And what 
can we do to detect these issues and ameliorate the situation before things get 
worse? 

Answer. I’m not sure it would be accurate to describe either of these as ‘‘emerg-
ing’’ issues—we have known about them for a long time—but there’s not much 
doubt that global environmental change (dare I say climate change), and the spread 
of invasive species will be two of the most challenging issues facing the future man-
agement of U.S. fisheries. 

Needless to say, we have an awful lot of experience with aquatic invasive species 
in the Great Lakes. Management of sea lampreys has been a central element of fish-
ery management in the Great Lakes for over fifty years, and emerging evidence sug-
gests that zebra and quagga mussels may ultimately have an even greater impact 
on our lakes than sea lampreys did. Marine invasive species has received a great 
deal less attention than freshwater invaders, but I believe they will become a much 
more important issue for managers to grapple with in the future—in no small part 
because of the other issue I cited above. As the environmental conditions in coastal 
regions change (warmer, more acidic, stormier) the ecosystem is likely to become 
less favorable for currently important species and more favorable for new invaders. 

Another really important aspect of global change, which was discussed at the 
hearing, is that the range and distribution of economically valuable fish stocks will 
change, creating challenges for spatial management: location-specific quotas will be-
come mis-aligned with where the fish are. Harvest policies in the future will likely 
need to be more adaptable to these changing conditions. 

Not only will global change affect species distributions, it will affect productivity 
of fish populations. It seems likely that productivity of some stocks will increase, 
while for others it will decrease. This means that management strategies which are 
informed by analyses of past data—which is nearly always how we do things—will 
be poorly tuned to the managed populations in the future. This reality will need to 
be accommodated as new harvest policies are established for species affected by 
global change. 

Question 3. Emerging science: You mention in your written testimony that in 
order to ensure that ‘‘wise, fair decisions are made,’’ you must ensure decisions are 
‘‘based on the best science.’’ Currently, the Magnuson-Stevens Act requires that all 
‘‘measures shall be based upon the best scientific information available.’’ The guide-
lines to implement that standard encourage using science from many sources and 
including both established and emerging science. 

Can you explain why maintaining this standard is important, and how progress 
in fisheries management might be harmed if this standard was eliminated or weak-
ened? 

What considerations are important when using established science versus newer, 
emerging science in management decisions? 

Answer. Using scientific knowledge to inform fishery management is a ‘‘no 
brainer’’. Sometimes arguments are made that ‘‘we got it wrong’’ even when deci-
sions were arguably science-based. Mostly this happens because we were either un-
lucky—an unpredictable event led to an outcome we weren’t able to anticipate—or 
because the science was not used as well as it could have been. An example of the 
latter is that historically, science-based decisions often relied on the best scientific 
judgement of an expected outcome (for example setting fishing rates at levels ex-
pected to yield maximum sustained yield) without properly considering the risks of 
such policies; risks that arise due to inevitable uncertainties in our knowledge and 
information. But to conclude from this experience that using the best science is not 
necessary for wise management does not make sense. We need to use the best avail-
able science, and we need to use it wisely, which includes thoughtful consideration 
of both what we know and what we are uncertain about. 

New, emerging science promises to greatly improve our knowledge base to inform 
wise decision-making. In the Great Lakes, acoustic telemetry is a great example of 
emerging science that could transform our understanding of fish movement and 
thereby improve our ability to manage individual fish populations which inter-mix. 
Advances in molecular methods (DNA fingerprinting, genomics, etc) are also having 
an enormous impact on our understanding of fish populations. All scientific knowl-
edge—established and emerging—needs to be subjected to rigorous standards of 
peer review and confirmation before we rely too heavily on exciting and sometimes 
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controversial new knowledge. It is just as important that we apply this rigor to 
knowledge and information provided through so-called citizen science as it is for 
more traditional science led by academics and government scientists. 

Question 4. Forage Fish: Forage fish are crucial part of the food web that supports 
many of the fish we strive to eat. Menhaden were one species of forage fish brought 
up during the hearing, but forage fish are important from the Great Lakes to the 
Gulf of Mexico to the Gulf of Alaska. 

Can you share with us the importance of forage fish and provide guidance on 
managing forage fish such as menhaden and others across different regions? 

Answer. Management of forage species requires us to take a multi-species, or even 
ecosystem view of fisheries management. Forage species, as the name implies, can 
be an important food source for economically valuable predator species, but in the 
case of species like Atlantic Menhaden or Gulf of Maine Herring they also have 
value as commercially exploited species. This implies a management trade-off be-
tween maintaining an abundant population of forage for predators to consume 
versus harvesting more forage in a fishery. This trade-off needs to be confronted by 
using sound ecosystem science to assess the relationship between (a) fishing rates 
and forage species abundance and (b) predator growth and survival and forage spe-
cies abundance. We have a reasonably good understanding of (a) from forage species 
stock assessments, but empirical information to inform (b) is surprisingly limited for 
marine systems. 

We have experience with a predator-forage issue in the Great Lakes that is dif-
ferent from the scenario I described above but that nevertheless can illustrate how 
science can inform the marine forage species issue. In my Great Lakes example the 
predators are the salmonine species (trout and salmon) that are the basis our billion 
dollar recreational fisheries in Lakes Michigan, Ontario, and to a lesser degree, 
Huron. The primary forage species is alewife. The difference between our Great 
Lakes issue and the marine situation is that alewife is not the object of a commer-
cial fishery in the Great Lakes so there is not a tension between commercial and 
recreational fishing interests in this case. However, alewife—an exotic species in the 
Great Lakes—are believed to have negative effects on numerous native species 
when they are abundant, which provides an incentive to reduce their abundance 
below levels that might be ideal for their predators. We have used decades of fishery 
assessment data for alewife and their predators to develop an understanding of 
salmonine-alewife predator-prey interactions, and then used this information in 
computer models that inform decisions about what levels of alewife abundance we 
should aim for to balance these competing interests. Our history of supporting eco-
system science in the Great Lakes has enabled us to develop a substantially better 
understanding of predator-prey interactions involving economically important spe-
cies that is typical for most marine predator-forage systems. 

Æ 
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