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The mission of the School of Aquatic and Fishery Sciences (SAFS) is to excel in providing multidisciplinary 
and experiential learning for undergraduate and graduate students interested in aquatic environments,  
to conduct groundbreaking research on topics pertinent to understanding and managing these  
environments, and to communicate our findings to regional, national, and international audiences.

The School of Aquatic and Fisheries Sciences (SAFS) values the strengths and professional experience  
that students, faculty, and staff bring to our community. We are committed to providing an excellent 
education to all of our students, regardless of their race, gender, class, nationality, physical ability, religion, 
age, or sexual orientation. We are proud of the different roles that our students, staff, and faculty play in 
the community of the School and the College of the Environment. We also recognize that science is richer 
and the SAFS community is more vibrant when a diverse group of people participate in research. To this 
end, we pledge to increase diversity among our students, faculty, and staff, and create a welcoming and 
supportive environment for learning and discovery. 

100th Anniversary Committee 
Co-chairs 
Bill Karp, NOAA, Retired 
David Armstrong, SAFS, Director Emeritus 

Other members
Chris Anderson, SAFS 
Ray Hilborn, SAFS 
Anne Hollowed, NOAA Alaska Fisheries Science Center
Kerry Naish, SAFS
Ana Parma, Centro Nacional Patagónico 
Julia Parrish, SAFS
André Punt, SAFS
Wally Pereyra, Arctic Storm 
Luke Tornabene, SAFS
Usha Varanasi, NOAA, Retired 
Chelsea Wood, SAFS 
Graham Young, SAFS
James Winton, USGS, Retired
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The University of Washington acknowledges the Coast Salish people of this land, the land which touches  
the shared waters of all tribes and bands within the Suquamish, Tulalip, and Muckleshoot Nations.

Cover photo credits, left to right: University of Washington Libraries Special Collections, neg. #15346, Cobb Collection; Martin Grassley; Jackie Carter;  
University of Washington Libraries Special Collections, neg. #115344, Cobb Collection; Samantha Scherer
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TUESDAY, APRIL 16—DAY 1
12:30 pm Welcome and Announcements
 (Lisa Graumlich, Dean, UW College of the Environment (CoE); Bill Karp, NOAA, Retired;  
 and André Punt, SAFS)

12:45 SAFS Then and Now: A Century of Growth, Change, and Success  
 (David Armstrong, SAFS, Retired)

1:15 SESSION 1:  Portraits from the Waters: The Biology and Ecology of Aquatic Species
 (Chairs: David Armstrong and Bill Karp)
 Systematics and molecular biology
 1:15 So many pickled fishes: how we came to have them and why we continue to collect 
  (Ted Pietsch, SAFS, Retired)
 1:35   Lightning talks
  • The modern taxonomist: using new tools to solve old problems  
   (Duane Stevenson, NOAA AFSC) 

 • Considering epigenetics in aquatic species culture and conservation  
  (Steven Roberts, SAFS)
 • Reef fish biodiversity in the 21st century: revealing the hidden half  
  (Luke Tornabene, SAFS) 
2:00  Panel discussion (Moderator: Tim Essington, SAFS)

2:20  Break 

 Life history, including reproductive biology, physiology, adaptation, morphology
 2:40 Salmon, trout, and the UW Fisheries program (Tom Quinn, SAFS) 
 3:00 Lightning talks

 • Collective decision making in animal migrations (Andrew Berdahl, SAFS) 
 • Ecophysiology and reproductive biology in a changing environment  
  (Jacqueline Padilla-Gamiño, SAFS)
 • Dungeness crab: complex life history and a Puget Sound mystery  
  (Sean McDonald, SAFS) 
3:25  Panel discussion (Moderator: Tim Essington)

 Populations and community ecology
 3:45  Lessons from “lesser” taxa (Chelsea Wood, SAFS)
 4:05 Lightning talks
  • In search of the polar bear: building better methods for monitoring a  
   threatened carnivore (Sarah Converse, WA Coop & SAFS) 
  • Aquatic aliens among us (Julian Olden, SAFS) 
  • Portfolio effects in Bristol Bay sockeye salmon (Lauren Rogers, NOAA AFSC) 
 4:30  Panel discussion (Moderator: Tim Essington) 

4:50 Closing Remarks and Announcements 
 (Bill Karp and André Punt)

6:00  Dinner provided

SCHEDULE
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WEDNESDAY, APRIL 17—DAY 2 
7:30 am Light Breakfast

8:30  SESSION 2:  Aquaculture (Chair: Graham Young, WRAC and SAFS)
 General
 8:30 AQ 101: An introduction to aquaculture in Washington 
  (Laura Hoberecht, West Coast Regional Office, NOAA Fisheries) 
 8.40  Marine aquaculture in the US?  Why should we care?  
  (Mike Rust, NOAA Fisheries Office of Aquaculture)
 8:55   A tribal perspective: sustainable harvest over the next seven generations  
  (Kurt Grinnell, Jamestown S’Klallam Tribe)
 9:10   Global aquaculture issues (Halley Froehlich, UC Santa Barbara)
 9:25   Epigenetics: a molecular resource for advancing aquaculture  
  (Mackenzie Gavery, UW-JISAO)

9:40  Break  

 Shellfish (Chair: Carolyn Friedman, SAFS)
 10:05  Merging science and experience to shape policies that benefit Washington’s 
  shellfish industry (Bill Dewey, Taylor Shellfish Farms)
 10:20  Gone viral, the global emergence of an oyster-killing virus and its potential impacts    
  on the shellfish industry (Colleen Burge, University of Maryland) 
 10:35  SAFS and shellfish/seaweed restoration (Betsy Peabody, Puget Sound Restoration Fund) 
 10.50   Seafood, it’s not just for dinner (Teri King, UW Washington Sea Grant)

 Finfish (Chair: Penny Swanson, NOAA NWFSC)
 11:05  SAFS and finfish culture; progress in sustainable feeds (Ron Hardy, University of Idaho)
 11:15  Salmonid conservation aquaculture (Barry Berejikian, NOAA NWFSC) 

11:30 Q&A and Discussion (Chair: Steven Roberts)

11:55 Closing Remarks (Kenneth K. Chew, WRAC and SAFS, Retired) 

12:00  Lunch & Networking Session

1:00 pm SESSION 3:  Fisheries Management (Chair: André Punt) 
 1:00  100 years of SAFS leadership (Bill Clark, IPHC, Retired)
 1:30  Gauging the impact of a changing climate on Alaska’s sustainable fisheries  
  (Jim Balsiger, NOAA National Marine Fisheries Service) 
 1:45  Improving fishing gear and methods to reduce bycatch and effects on habitat  
  (Craig Rose, NOAA, Retired)
 2:00  A brief history of SAFS influence on California Current and Alaska groundfish fisheries  
   (Melissa Haltuch, NOAA NWFSC) 
 2:15  The role of habitat in salmon management (George Pess, NOAA NWFSC)
 2:30 Lightning talks
  • Being in the room where it [scientific review] happens (Kristin Privitera-Johnson, SAFS) 
  • Economics matters for management (Melissa Krigbaum, SAFS)
  • The status of world fisheries (Mike Melnychuk, SAFS) 
  • Linking science to decisions (Tessa Francis, UW Tacoma) 
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3:10 Break

 3:30  The legacy of SAFS and fisheries management 
  • NMFS perspective (Cisco Werner, NOAA)
  • NGO perspective (Rod Fujita, Environmental Defense Fund) 
  • Industry perspective (Wally Pereyra, Arctic Storm Management Group)
 4:30  General Discussion—Q&A

4:50 Closing Remarks and Announcements (André Punt) 

6:00  Dinner on your own

THURSDAY, APRIL 18—DAY 3 
7:30 am Light Breakfast

8:30  SESSION 4:  Ecosystems (Chair: Anne Hollowed, NOAA AFSC)
  8:30 Reflections on the journey from fisheries oceanography to ecosystem based fishery  
  management (Anne Hollowed)
 8:50  Implementing EBFM—challenges and opportunities (Vera Agostini, FAO)
 9:10  Illuminating pathways of resilience through integrated modeling  
  (Kirstin Holsman, NOAA AFSC)
 9:30 Life history spatial and temporal constraints and adaptability to climate change 
  (Lorenzo Ciannelli, Oregon State University)
 9:50 Managing multiple ecosystem objectives in coastal regions  
  (Mary Ruckelshaus, The Natural Capital Project, Stanford University) 

10:10   Break 

 10:30 Biocomplexity: the ecological and evolutionary dynamics of aquatic landscapes  
  (Daniel Schindler, SAFS)
 10:50 Rockfish recruitment processes and ecosystem studies in the California Current  
  (John Field, NOAA SWFSC) 
 11:10 Climate change impacts and responses in coastal communities (Edward Allison, UW SMEA)
 11:30  Lightning talks
   • Detecting climate signals in noisy data (Christine Stawitz, NOAA Science and Technology  
    Division)
   • Accounting for species interactions when defining biological reference points  
    (Grant Adams, SAFS)
   • Forage fish complex management in a changing climate (Caitlin Allen Akselrud, SAFS)

12:00  Panel Discussion  
 On-ramps for inclusion of climate change in EBFM (David Fluharty, UW SMEA;  
 Kerim Aydin, NOAA AFSC; and Phil Levin, UW SEFS & TNC)

12:30 Lunch
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1:30  SESSION 5:  The Future of Aquatic and Fishery Sciences (Chair: Ray Hilborn, SAFS) 
 Overarching Question: What does SAFS need to do in the future to provide services to  
 different constituencies?
 Introduction (Ray Hilborn) 

 10-minute viewpoints from stakeholders/constituents 
  1:40 Multidimensional training for multidimensional graduate students: better preparing  
   tomorrow’s leaders (Yaamini Venkataraman, SAFS) 
  1:50 We can adaptively manage fish populations; can we adaptively manage SAFS? 
   (Kerry Naish, SAFS)
  2:00 Back to the fishes: fish biologists, recreational fisheries, and prevailing ecology  
    in Washington (Raymond Buckley, SAFS)
  2:10 A tribal government fisheries team perspective  
    (Isabel Tinoco, Muckelshoot Indian Tribe)
  2:20 A state government perspective (Kelly Susewind, WDFW)
  2:30 Future of science at NOAA’s Northwest Fisheries Science Center 
    (Kevin Werner, NOAA NWFSC)
  2:40 A long history and future collaborations between the Alaska Fisheries Science Center  
    and the UW School of Aquatic and Fisheries Sciences (Robert Foy, NOAA AFSC)
  2:50 Challenges and opportunities for fisheries in the 21st century: a global perspective 
    (Vera Agostini)

3:00 Break

  3:20 A multi-stakeholder perspective on the future of aquatic and fishery sciences  
    (Mary Ruckelshaus)
  3:30 Chance favors the prepared mind: marine microbiology to cholera prediction  
    and prevention (Rita Colwell, University of Maryland at College Park    
    and Johns Hopkins Bloomberg School of Public Health)
  3:40 The seafood industry in the near term—the next 5–10 years  
    (Glenn Reed, Pacific Seafood Processors Association)
  3:50 The role of SAFS in informing the future of US Aquaculture  
    (Jim Parsons, Cooke Aquaculture Pacific)

4:00 Panel Discussion (Moderator: Tim Essington)

4:30 Closing Presentations (Julia Parrish, SAFS; Ray Hilborn)

5:00 Close

6:00 Final Reception



5

Lisa Graumlich
College of the Environment

BIO:  Lisa J. Graumlich, Mary Laird Wood Professor, 
is the inaugural Dean of the College of the  
Environment at the University of Washington.  
As Dean, she leads a College with unparalleled 
depth and breadth in environmental systems: 
from the forests to the seas and from the depths  
of the earth to the edges of the solar system.  
As a scholar, Graumlich pioneered the use of  
tree-ring data to understand long-term trends  
in climate, focusing on the mountains of western 
North America. She is actively engaged with a 
broad range of stakeholders to understand the  
impacts of climate change on wilderness and  
natural areas.

Bill Karp
NOAA, Retired

BIO:  Bill Karp is a graduate of Liverpool  
Polytechnic (1972) and UW (1975/1982). He 
retired after 30 years with NOAA in 2016, but 
remains professionally active as a SAFS affiliate 
faculty member and a NOAA Fisheries Scientist 
Emeritus. He is US Delegate and President Elect 
to the International Council for Exploration of 
the Sea. He led the Acoustic Assessment and 
the Observer Programs at the Alaska Fisheries 
Science Center and served as Deputy Center 
Director. Before retiring from NOAA, he directed 
the Northeast Fisheries Science Center for five 
years. Bill has worked closely with the fishing 
industry throughout his career.

Photo courtesy of Bill Karp

WELCOME & ANNOUNCEMENTS

Photo courtesy of Lisa Graumlich
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David Armstrong
SAFS, Retired

SAFS then and now: a century  
of growth, change, and success

ABSTRACT:  In 2019, there are more than 100  
academic fisheries programs in the United 
States that offer undergraduate and advanced 
graduate degrees. In 1913, there was none.  
The American Fisheries Society endorsed the 
need to establish advanced fishery education  
and training in the US, and six years later 
on April 2, 1919, the UW College of Fisheries 
opened its doors. Our early history is rooted in 
the legacy of strong-willed directors and deans 
who moved us forward in an expanding menu 
of academic themes and programs. From trawl 
nets to genomics, we have added expertise for 
research and passion for teaching in fields that 
define changes along the ten decades of our 
history…with more yet to come.

BIO:  David Armstrong is Emeritus Professor  
in SAFS; he served on the faculty from 1978 to  
retirement in 2014, and was Director for 14 
years, from 1998 to 2012. During his tenure  
as Director, David worked with faculty to  
affect major changes in direction, organization, 
and quality, which has resulted in world-class 
ranking of the School. His research was focused 
on crab and shrimp resources along the Pacific 
coast and in the eastern Bering Sea. 

Photo credit: Bob Peterson

André Punt
SAFS 

André E. Punt is a Professor and the current 
Director in SAFS. He received his PhD in Applied 
Mathematics at the University of Cape Town. 
The research undertaken by André and the 
MPAM (Marine Population and Management) 
group relates broadly to the development and 
application of fisheries stock assessment  
techniques, bioeconomic modelling, and the 
evaluation of the performance of stock  
assessment methods and harvest control rules 
using the Management Strategy Evaluation 
approach.

Photo courtesy of André Punt

WELCOME continued
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Photo credit: Morgan Bond

SESSION 1

Portraits from the waters:  
THE BIOLOGY AND ECOLOGY OF AQUATIC SPECIES

Chairs:  David Armstrong and Bill Karp
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Ted Pietsch
SAFS, Retired

So many pickled fishes: how we came to  
have them and why we continue to collect

 
 

Photo credit: Diane M. Rubiano

Duane Stevenson
NOAA Alaska Fisheries Science Center

The modern taxonomist:  
using new tools to solve old problems

ABSTRACT:  The fundamental goal of the  
taxonomist is the same today as it has ever 
been: to produce a taxonomic framework that 
accurately represents the biodiversity on the 
planet, which will serve as a foundation for all 
studies of organismal biology. Our taxonomic 
systems integrate our knowledge about the 
natural world and reflect our ideas about the 
evolution of life on Earth. Modern genetic tools 
have revolutionized the field of taxonomy by 
providing insight into fine-scale evolutionary 
processes previously undetectable using  
morphological analysis. The modern taxonomist 
uses these genetic tools along with traditional 
morphological analysis to produce robust  
taxonomic and phylogenetic hypotheses.

BIO:  Duane Stevenson finished his PhD at SAFS 
in 2002, and immediately accepted a position 
as a Research Fisheries Biologist at the NMFS 
Alaska Fisheries Science Center (AFSC). He works 
with both the Groundfish Assessment Program 
and the North Pacific Observer Program at AFSC, 
and is active in resource assessment surveys 
throughout Alaska’s waters, as well as fisheries 
observer training and data analysis. His research 
interests include the taxonomy and systematics 
of various groups of North Pacific fishes, as  
well as biogeography and faunal distribution 
dynamics in North Pacific marine systems. 

Photo courtesy of Duane Stevenson

ABSTRACT:  The Fish Collection started in the 
1890s with the collecting efforts of the Young  
Naturalists’ Society and progressed through a  
succession of collectors and curators hired as 
staff and faculty at SAFS, including Edwin C. 
Starks, Trevor Kincaid, Leonard P. Schultz, Arthur 
D. Welander, Allan C. DeLacy, John D. McPhail, 
and Bruce S. Miller, all of whom played vital 
roles to help make the collection what it is today. 
Our holdings now are vast—well over 11 million  
specimens—the largest fish collection in the 
world. I explain why we maintain the collection,  
why we continue to collect, and why SAFS, the 
Burke Museum, and outside stakeholders,  
including the National Science Foundation,  
continue to support it. The recent hiring of a 
new Curator of Fishes bodes well for the future 
of this essential resource. 

BIO:  Ted Pietsch, Professor Emeritus in SAFS,  
has spent most of his career mentoring graduate  
students and teaching ichthyology. Ted is  
interested primarily in marine ichthyology,  
focusing on the relationships, evolutionary  
history, functional morphology, and repro- 
ductive biology of bony fishes. As former  
Curator of Fishes, is also interested in  
natural history collection building and in biotic 
survey and inventory. Ted has also published 
extensively on the history of science, focusing 
primarily on 18th-century ichthyology.

8
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Photo credit: Carol Beckerman

Luke Tornabene
SAFS

Reef fish biodiversity in the 21st century: 
revealing the hidden half

ABSTRACT:  Coral reefs occupy less than 1%  
of the ocean floor, yet they support more than 
25% of marine fishes. Most of our knowledge of 
reefs are based on the upper 50 m, yet tropical 
deep reefs extend to 300 m in some locations 
and are far less-studied. Our understanding of 
reef ecosystem dynamics is also limited by a  
bias towards studying large, conspicuous fishes, 
yet nearly half of fish diversity is composed of  
“cryptobenthic reef fishes”—bottom-dwelling, 
cryptic, and poorly studied species less than  
~50 mm in length. Here, I examine taxonomic 
trends since 1758, and demonstrate that the  
future of biodiversity studies on reef fishes 
in the 21st century will focus on this “hidden 
half”—cryptobenthic fishes and fishes from  
deep reefs. 

BIO:  Luke Tornabene is an ichthyologist  
studying the evolutionary relationships and 
biodiversity of fishes. His research focuses on 
identifying the factors that drive phenotypic, 
ecological, and taxonomic diversification in  
fishes. Many of his current research projects 
involve the “Twilight Zone”—a diverse yet poorly 
studied region of the ocean that lies below the 
depths reachable by SCUBA. Luke currently  
curates the UW Fish Collection, one of the  
largest collections of its kind in the world. 

Steven Roberts
SAFS

Considering epigenetics in aquatic  
species culture and conservation

ABSTRACT:  Epigenetics has attracted consider-
able attention with respect to its potential value 
in many areas of aquatic species conservation 
and aquaculture. Epigenetics refers to processes 
that result in heritable alterations in gene  
activity without manipulating the underlying 
DNA sequence, and includes processes such 
as DNA methylation and histone modification. 
From an aquaculture perspective, one could 
leverage epigenetics using environmental  
manipulation, where the intention is to induce  
generations to produce a desired phenotype. 
Epigenetic selection, alone or combined with 
genetic selection, may increase the reliability of 
producing animals with desired phenotypes. 
With regard to conservation, we can now better 
understand acclimatization and adaptation and 
begin to use epigenetics in defining relatedness 
and make predictions on species distribution.

BIO:  Steven Roberts is the Kenneth K. Chew  
Endowed Associate Professor in SAFS. He 
received his PhD in Biology at the University of 
Notre Dame in 2002. Steven’s main research 
interest is the physiological response of aquatic 
species to environmental change with a  
particular focus on environmental epigenetics, 
reproductive biology, and aquaculture. 

Photo credit: UW College of the Environment
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Tim Essington
SAFS

BIO:  Tim Essington is a Professor at SAFS, where 
he teaches quantitative ecology and fisheries 
conservation. Tim first became acquainted  
with SAFS when he visited for a quarter during  
graduate school. Seven years later, he was hired 
as an Assistant Professor and he has no plans to 
ever leave.

PANEL 
DISCUSSION

Moderator  
Tim Essington

Photo credit: UW College of the Environment

10 Photo credit, right: iStock/Ta7a Johnston
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Thomas Quinn
SAFS

Salmon, trout, and the UW fisheries  
program

ABSTRACT:  Pacific salmon are extraordinarily 
important fishes from ecological, economic, 
and sociological standpoints. Accordingly, they 
have played a dominant role in fisheries science 
in general, and especially so at the University 
of Washington. I will first review some seminal 
discoveries and themes in salmon research 
over the past decades, many of which included 
contributions from UW scientists. I will then 
highlight two important, divergent UW programs 
—the Fisheries Research Institute’s long-term 
sockeye salmon ecology and population  
dynamics work in Alaska, and the aquaculture 
and hatchery program on campus involving 
salmon and trout. Finally, I will share some 
thoughts on the challenges of such long-term 
“legacy” programs in a university setting. 

BIO:  Thomas Quinn grew up in New York City, 
received a BA with Distinction in Biology from 
Swarthmore College in 1976, and then did his 
graduate work in the then College of Fisheries,  
receiving a PhD in 1981. After four years working 
for the Canadian Department of Fisheries and 
Oceans in Nanaimo, BC, he rejoined the then 
School of Fisheries as a faculty member in 1986, 
and has since taught and done research at UW.

Andrew Berdahl
SAFS

Collective decision making in animal  
migrations

ABSTRACT:  Migration is a common strategy for 
increasing fitness in dynamic environments. For 
migratory animals, a formidable challenge is to 
find their way over long distances and through 
complex environments. Across a wide variety of 
taxa, many migratory animals travel together  
in groups, such as schools, flocks, or herds. By 
traveling together, these animals may benefit 
from collective decision making when choosing 
both when and where to go. I will present some 
potential mechanisms providing this boost  
in accuracy and explore instances and  
implications of collective decision making  
during migration, with a focus on Pacific salmon.

BIO:  Andrew Berdahl recently joined the SAFS 
faculty as an Assistant Professor. Prior to this, he 
was an Omidyar Fellow at the Santa Fe Institute 
for complex systems in New Mexico. He received 
his PhD from Princeton University in the  
Department of Ecology & Evolutionary Biology 
and his BSc and MSc in Physics from the Univer-
sities of Waterloo and Calgary, respectively.  
Andrew combines field work, experiments,  
simulations, and theory to explore collective 
behaviors in mobile animal groups. He was born 
and raised in Canada’s Yukon Territory and now 
lives in northeast Seattle with his wife and their 
five-year-old twin boys and baby daughter.

Photo courtesy of Andrew Berdahl

Photo courtesy of Tom Quinn

11
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Sean McDonald
SAFS

Dungeness crab: complex life history  
and a Puget Sound mystery

ABSTRACT:  Life history complexity and habitat 
shifts linked to ontogeny are central to many 
fishery species. For Dungeness crab, the target  
of valuable commercial, recreational, and  
subsistence fisheries, these characteristics have 
important implications for management. In this 
talk, I highlight what is known about Dungeness 
crab life history and habitat use (largely from 
SAFS research) and describe ongoing concerns 
about the state of crab populations in Puget 
Sound. I also discuss efforts by the Pacific 
Northwest Crab Research Group to unravel the 
mystery of declining crab populations in some 
parts of Puget Sound.

BIO:  Sean McDonald is a Research Scientist in 
SAFS and a Lecturer in the Program on the  
Environment. He has served on the governing 
board for the Pacific Coast Section of the  
National Shellfisheries Association for more  
than a decade. Sean’s research interests center 
on marine ecology and natural resource issues,  
in which he focuses on applying ecological  
principles to problems involving exploitation,  
cultivation, and conservation of aquatic species 
in a changing global landscape. He is interested  
in responses to major agents of ecosystem 
change, such as climate change and invasive 
species, in human and natural systems.

Photo courtesy of Sean McDonald

Jacqueline Padilla-Gamiño 
SAFS

Ecophysiology and reproductive biology  
in a changing environment

ABSTRACT:  Global change is a multi-dimensional  
problem that can affect organisms at many  
levels of biological organization and at multiple 
life history stages. I will present work on the  
ecophysiology and biological consequences of 
ocean acidification of key marine species off the 
Pacific West Coast—specifically, how larvae of 
marine invertebrates and algal spores respond 
to ocean acidification. This research will help us 
to understand the physiological flexibility and  
potential for local adaptation of marine organisms  
in ecologically and economically important  
ecosystems already affected by global change.

BIO:  Jacqueline (Jackie) Padilla-Gamiño is an 
Assistant Professor in SAFS. She studies the  
ecophysiology and reproductive biology of  
algae and marine invertebrates in a changing 
environment. By combining field and laboratory 
techniques, she examines the importance of 
transgenerational effects in acclimatization and 
local adaptation and investigates the synergistic  
effects of multiple stressors on coastal eco-
systems. Jackie graduated from Universidad 
Autónoma de Baja California and completed 
a PhD in Oceanography at the University of 
Hawaii. She is interested in science communi-
cation and community engagement and is the 
author of the bilingual children’s book, Kupe and 
the Corals, which has been translated into five 
languages.

Photo courtesy of Jackie Padilla-Gamiño
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Photo credit: UW College of the Environment

Sarah Converse
Washington Cooperative Fish and Wildlife 
Research Unit and SAFS

In search of the polar bear:  
building better methods for monitoring  
a threatened carnivore 

ABSTRACT:  Polar bears—sea ice-obligate  
predators—are expected to decline in a warming 
Arctic. Studies of polar bear populations over 
the coming decades have the potential to lend 
insights into ecological mechanisms and to  
inform management to slow declines. But the 
complex life history, long-distance movements, 
and remote habitats of polar bears make them 
exceedingly difficult to study. We are developing 
new statistical modeling approaches to improve 
the study of polar bear populations. By exploiting  
a variety of data sources, we will be able to 
develop a more detailed understanding of how 
polar bears move, exploit habitat, reproduce, 
and survive.

BIO:  Sarah Converse is the Unit Leader of 
the Washington Cooperative Fish and Wildlife 
Research Unit, and Associate Professor in the 
School of Environmental and Forest Sciences 
and SAFS. Her research focuses on the develop-
ment and application of methods to understand 
the functioning of populations, especially small 
and declining populations, and to improve their 
management. She works across a broad variety 
of taxa (terrestrial birds, seabirds, marine  
mammals, amphibians, and others). 

Chelsea Wood
SAFS

Lessons from “lesser” taxa

ABSTRACT:  From its birth, the School of Aquatic 
and Fishery Sciences has been dedicated to  
doing science that benefits society. In recent 
years, population and community ecology 
research at SAFS has expanded to encompass 
diverse study systems—including “lesser”  
invertebrate, protozoal, and bacterial taxa— 
while maintaining its traditional emphasis on 
pressing global issues. I’ll highlight some of the 
lessons we’ve learned from these “lesser” taxa 
by discussing my work on schistosomiasis in 
West Africa. This human disease is caused by 
flatworm parasites produced by freshwater snail 
intermediate hosts and is transmitted through 
skin contact with infested ponds, lakes, and 
rivers. Our work demonstrates that cutting-edge, 
quantitative population and community ecology 
tools may be key to reducing the burden of this 
disease, which affects over 200 million people 
globally.

BIO: Chelsea Wood is a community ecologist 
interested in how environmental change shapes 
parasite assemblages. She received her PhD in 
2013 from Stanford University, where she was a 
student of marine ecologist and conservation  
biologist Fiorenza Micheli. Before coming to 
SAFS, Chelsea completed post-docs at the  
University of Colorado and the University of 
Michigan.

Photo credit: Matthew Bowman

13



14

Julian Olden
SAFS

Aquatic aliens among us

ABSTRACT:  There is a long history of species  
invasions in fresh waters, and the magnitude 
and rate of introductions has accelerated  
greatly over time. Although not all introduced 
species have appreciable effects on their new 
ecosystems, many exert significant ecological, 
evolutionary, and economic impacts. For  
scientists, managers, and policy makers  
interested in conserving freshwater diversity,  
understanding and minimizing the magnitude 
and array of potential impacts of invasive  
species is of utmost importance. I will discuss 
the many persistent and emerging challenges 
associated with aquatic invasive species,  
providing illustrative examples from our  
research in the Pacific Northwest.

BIO:  Julian Olden is a Professor in SAFS. Broadly  
motivated by a future where people recognize 
and respect the diverse values provided by  
functioning freshwater ecosystems, Julian seeks  
to integrate science-based approaches with 
on-the-ground management and conservation 
decisions. His research focuses on the  
challenges associated with water resource  
management, dams, invasive species, and  
climate change.

Lauren Rogers
NOAA Alaska Fisheries Science Center

Portfolio effects in Bristol Bay sockeye 
salmon

ABSTRACT:  The earliest surveys of sockeye 
salmon in Alaska recognized that the spawning 
migrations to rivers were actually stock com- 
plexes composed of many individual populations 
that assorted to individual habitats throughout 
watersheds. These populations share some  
environmental conditions but have unique 
exposure to others, which produces substan-
tial diversity in their dynamics. This diversity 
of population dynamics reduces the variability 
expressed at the aggregate river and regional 
scales, thereby stabilizing fisheries much like 
investment diversity reduces risk in financial 
portfolios. 

BIO: Lauren Rogers is a Research Fish Biologist  
at NOAA’s Alaska Fisheries Science Center, 
where she leads research on early life stages  
of fishes in support of Ecosystem-Based  
Fisheries Management in Alaska. Her research 
focuses on understanding how fish and their 
ecosystems are affected by changes in climate, 
and in determining which features of popula-
tions, communities, and ecosystems make them  
resilient to increasing human pressures. Lauren 
was previously a fisheries ecologist at the  
Natural Capital Project and a post-doctoral 
researcher at the University of Oslo. Lauren’s 
dissertation (PhD SAFS, 2010) focused on the  
dynamics of Bristol Bay sockeye salmon on  
annual to centennial time-scales.

Photo courtesy of Julian Olden

Photo credit: Jan Ohlberger
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Aquaculture
Chair:  Graham Young
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Graham Young
WRAC & SAFS

BIO:  Graham Young received his BSc (1975) and 
PhD (1980) from the University of Sheffield in 
England. After post-doctoral positions at the  
National Institute for Basic Biology, Okazaki, 
Japan (1980–1982) and UC Berkeley (1982–1989), 
he joined the faculty in the Department of  
Zoology, University of Otago, New Zealand, 
in 1989. In 2002, he joined the faculty at the 
University of Idaho, and then, in 2004, he was 
recruited to SAFS as Professor and Executive 
Director of the USDA-funded Western Regional 
Aquaculture Center (WRAC). In addition to his 
administrative responsibilities at WRAC,  
Graham teaches aquatic animal physiology and 
reproduction and maintains an active research 
program in fish reproductive physiology.

Photo courtesy of Laura Hoberecht

Laura Hoberecht
NOAA Fisheries

AQ 101: an introduction to aquaculture 
in Washington

ABSTRACT:  Marine aquaculture is vital for  
supporting our nation’s seafood production, 
rebuilding protected species and habitats,  
providing employment in coastal communities, 
and enhancing commercial and recreational  
fisheries. The United States imports about 90% 
of its seafood, with more than 50% coming from 
farmed products. By increasing domestic marine  
aquaculture production, we can maintain 
economic benefits while ensuring appropriate 
regulatory oversight. In Washington, commercial 
aquaculture includes shellfish (oysters, clams, 
mussels) and finfish (Atlantic salmon and steel-
head); restoration aquaculture is used for pinto 
abalone, Olympia oysters, Pacific salmon, and 
bull kelp. Aquaculture is also used to enhance 
commercial, recreational, and tribal fisheries for 
Pacific salmon. Emerging species for aquaculture 
production in Washington include sablefish,  
purple hinged rock scallops, sea cucumbers,  
and macroalgae. 

BIO:  Laura Hoberecht has worked in the field of 
marine science for nearly 25 years. She received 
her BS in Food Science and Nutrition from UC 
Berkeley in 1993 and her MS and PhD in Aquatic 
and Fishery Sciences from the UW in 2001 and 
2006, respectively. Laura currently works for 
NOAA Fisheries as one of two aquaculture  
coordinators in the West Coast Region.

Photo credit: Penny Swanson
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Kurt Grinnell
Jamestown K’Slallam Tribe

A tribal perspective: sustainable  
harvest over the next seven generations

ABSTRACT:  Who were we? Who are we now? 
How will we preserve our culture and create 
economic development through aquaculture 
over the next seven generations? A brief history 
of the Jamestown K’Slallam Tribe on the Olympic 
Peninsula and our connection to the Salish Sea. 

BIO:  Kurt is a Jamestown Tribal member and has 
served on the Jamestown Tribal Council since 
2004. As the Tribe’s Policy Representative for the 
Natural Resources Department, he brings to the 
Council a unique perspective on natural resource 
conservation. He represents the natural resource 
interests of the Tribe as the Vice Chairman of 
the Point No Point Treaty Council Board and as a 
Commissioner on the Northwest Indian Fisheries 
Commission (NWIFC). The NWIFC is a consortium 
of 20 Western Washington Treaty Tribes that 
deals with treaty rights issues that the Tribes 
have in common. As the Tribe’s representative, 
Kurt participates on the legal technical team at a  
policy level, on which the Tribe relies to manage 
its natural resources. He represents the Tribe  
on all fisheries issues that require policy  
involvement, co-management discussion,  
or tribe-to-tribe discussions. He is also the  
Chairman of the Tribe’s Natural Resource  
Committee.
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Michael Rust
NOAA Fisheries Office of Aquaculture

Marine aquaculture in the US? 
Why should we care?

ABSTRACT:  Is it economic development? ...for 
food or nutritional security? …to move food 
production to a carbon neutral practice capable 
of dealing with climate change while improving 
the health of the oceans? Well yes, but I think 
the real reason we should care is for our own 
health.

BIO:  After graduating from the University of  
Colorado, Mike spent two years in the Peace 
Corps, living in the Philippines. Upon returning 
to the United States, he earned MS degrees 
from the UC Davis. Upon graduation, he worked 
in Haiti, the Bahamas, Florida, and Quebec on 
various aquaculture projects before moving to 
Seattle and completing a PhD at the UW. He 
joined NOAA after completing a post-doc in  
Norway. At NOAA, he led the aquaculture 
research program at the Northwest Fisheries 
Science Center, where his focus was on nutrition 
and fish physiology. He chaired a joint NOAA/
USDA initiative to identify options for replacing 
fish meal and fish oil in feeds for aquaculture 
and developed hatchery technology for  
numerous marine organisms. Mike is currently 
the Science Advisor for NOAA’s Office of  
Aquaculture. He works on the strategy of  
funding science, the communication of science 
to non-scientists, and how science informs policy 
and decision making. 

Photo courtesy of Michael Rust

Photo courtesy of Kurt Grinnell
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Halley Froehlich
UC Santa Barbara

Global aquaculture issues

ABSTRACT:  Although aquaculture is the fastest 
growing food sector on the planet, there are major 
scientific gaps concerning the consequences of  
aquatic farming in a larger, ecological food-system  
context, especially under a changing climate. My 
research aims to assess and quantify the global 
suitability and conservation potential of different 
forms of aquaculture by looking across land-sea 
linkages and scales of production. I will touch 
upon several findings and upcoming research, as 
well as highlight SAFS’s influence on my scientific  
trajectory. The interdisciplinary aquaculture 
research is intended to provide new insights to 
support integrative and adaptive strategies.

BIO:  Halley Froehlich received her PhD from SAFS 
in 2015, advised by Tim Essington. She took an  
interdisciplinary approach, studying the non- 
lethal effects of hypoxia on exploited ecosystems 
and species. Halley had started her foray into 
fisheries through freshwater aquaculture at  
the University of California, Davis, where she 
received a BSc in Animal Biology. Fortuitously,  
her post-doctoral position at the National Center 
for Ecological Analysis and Synthesis brought 
these two worlds together—there, she has been 
studying the interactions and impacts of global  
aquaculture, fisheries, and climate change. 
Starting July 2019, Halley will be a tenure-track, 
Assistant Professor at the University of California, 
Santa Barbara.

Mackenzie Gavery
UW-JISAO

Epigenetics: a molecular resource for  
advancing aquaculture

ABSTRACT:  Environmentally induced epigenetic  
changes are increasingly acknowledged as  
important mechanisms underlying develop- 
mental plasticity and physiological responses  
of organisms to environmental change. Because 
epigenetic change can occur quickly in response 
to environmental change and, in certain cases, 
can be inherited by future generations, epigenetic 
variation has the potential to facilitate rapid  
evolutionary change. Therefore, understanding 
how epigenetics influences phenotypes, the 
extent of epigenetic variation in natural  
populations, and the heritability of these marks 
are all potentially important considerations  
for advancing commercial and conservation  
aquaculture. General concepts and potential  
applications of epigenetic analyses in  
aquaculture species will be introduced. 

BIO:  Mackenzie Gavery graduated from Seattle 
University with a BS in Biology. After graduation, 
she worked as an analyst in Seattle’s biotech 
sector, where she supported the development 
of biologic therapies for genetic diseases. She 
completed her PhD at SAFS (2014), where she 
studied the role of epigenetics in mediating  
environmental responses in Pacific oysters.  
Currently, Mackenzie is a UW-JISAO post-doctoral  
researcher, investigating the impacts of hatchery  
rearing environments on the epigenome of 
Methow River steelhead trout.

Photo courtesy of Mackenzie Gavery

Photo courtesy of Halley Froehlich

18



19

Carolyn Friedman
SAFS

BIO:  Carolyn Friedman is interested in the 
health of marine and freshwater shellfish. Her 
lab examines infectious and non-infectious  
diseases of wild and cultured marine  
invertebrates. She is also interested in  
ecosystem health, including population  
dynamics, genetics, and restoration. Her lab  
is also currently developing tools to control, 
diagnose, and model Withering Syndrome in 
farmed and wild abalone populations, and is  
examining the symbiotic relationship between 
the host bacterium and phage. Carolyn’s lab 
collaborates widely with researchers across the 
United States and globally. 

Bill Dewey
Taylor Shellfish Farms

Merging science and experience to shape 
policies that benefit Washington’s  
shellfish industry

ABSTRACT:  The scientific knowledge I garnered 
from SAFS, coupled with firsthand knowledge 
gained by years of working the tide flats and  
walking the halls in Olympia and Washington,  
DC, have proven to be an effective combination 
for influencing public policy. Knowledge and 
experience are applied to shape water quality, 
environmental, human health, aquaculture, and 
regulatory policy issues at the local, state, and  
federal levels to the benefit of Washington’s  
shellfish industry. 

BIO:  Since receiving his BS in Shellfish Biology 
from the UW in 1981, Bill Dewey has worked in 
shellfish farming. He is Director of Public Affairs 
for Taylor Shellfish Farms, the largest producer 
of farmed shellfish in the US, and he operates 
his own shellfish farm in Samish Bay. Bill has 
served on numerous boards and committees 
and currently serves on the Washington Marine 
Resources Advisory Council. He has received the 
Environmental Hero Award and the Joseph P. 
McCraren Award for Outstanding Contributions 
to the Aquaculture Industry. In 2006, the National 
Shellfisheries Association presented him with the 
David H. Wallace Award for promoting under-
standing, knowledge, and cooperation among 
industry members, the academic community, and 
all levels of government. As the only non-PhD  
recipient, it is the award of which he is most proud.

Shellfish
Chair 
Carolyn Friedman

Photo courtesy of Carolyn Friedman

Photo courtesy of Bill Dewey
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Colleen Burge
Institute of Marine & Environmental  
Technology, University of Maryland  
Baltimore County

Gone viral, the global emergence of an 
oyster-killing virus and its potential  
impacts on the shellfish industry

ABSTRACT:  Shellfish aquaculture can be impacted  
by a variety of pathogenic diseases. Of particular 
concern to the shellfish aquaculture industry are 
the emerging viral pathogens, the Ostreid herpes- 
virus 1 (OsHV-1) and its variants, particularly 
the OsHV-1 µvars, which infect and kill Pacific 
oysters globally. In the past ten years, OsHV-1 
µvars have spread rapidly, leading to heightened 
concern. In the United States, OsHV-1 has only 
been detected in California, primarily in Tomales 
Bay, where an OsHV-1 variant infects and kills 
Pacific oyster seed annually. In late 2018, an 
OsHV-1 µvar was detected in San Diego Harbor. 
I will provide an overview of OsHV-1 and current 
proactive OsHV-1 research conducted in partner- 
ship with the shellfish aquaculture industry.

BIO:  Colleen Burge grew up on the shores of 
Hood Canal, learning marine aquaculture and 
ecology from a young age. She is an Assistant 
Professor at the Institute of Marine and  
Environmental Technology with dual appoint- 
ments at the University of Maryland Baltimore 
County and the University of Maryland Baltimore. 
Colleen received her BS (2002) and PhD (2010) 
from SAFS. She held post-doctoral positions at 
Cornell University and subsequently at UW.
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Photo courtesy of Colleen Burge

Betsy Peabody
Puget Sound Restoration Fund

SAFS and shellfish/seaweed restoration

ABSTRACT:  The Puget Sound Restoration Fund 
(PSRF) is in the thick of shellfish and kelp  
restoration, including pinto abalone recovery, 
Olympia oyster restoration, bull kelp R&D,  
conservation hatchery operations, and seaweed/
ocean acidification investigations. SAFS has  
seeded much of this work. Our hatchery is 
named after Ken Chew. Many SAFS luminaries 
participated in its creation, including Joth Davis, 
Walt Dickhoff, Connie Mahnken, Mike Rust, Laura 
Hoberecht, Tom Flagg, Penny Swanson, and  
Barry Berejikian. Other PSRF collaborations carry 
the SAFS signature: Hal Beattie sparked PSRF’s  
Olympia oyster program; Bill Dewey instigated  
the Washington Shellfish Initiative; Carolyn 
Friedman started our abalone captive breeding 
program; and Brent Vadopalas developed  
conservation genetic protocols. Current research 
at the Chew Center involves Steven Roberts,  
Lorenz Hauser, and Jacqueline Padilla-Gamiño. 
To cap it off, PSRF is riddled with SAFS progeny,  
including Jodie Toft, Josh Bouma, Stephen 
Schreck, and Carl Mundt. Our many cross- 
fertilizations demonstrate that SAFS, in true  
bivalve fashion, is a wondrously effective broad-
cast spawner —figuratively speaking, of course.

BIO:  Betsy Peabody is Founder and Executive 
Director of Puget Sound Restoration Fund and 
President of the Pacific Shellfish Institute. She  
has a BA in English from Stanford University— 
and a strong appreciation for the role that  
marine resources play in our human story.

Photo courtesy of Betsy Peabody
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Teri King
UW Washington Sea Grant

Seafood, it's not just for dinner

ABSTRACT:  The seafood of the Pacific Northwest 
leaps off the plate into the hearts and minds of 
residents in very subtle ways. Bivalves for Clean 
Water, the Shellfish Trail, Kids’ Day at OysterFest 
and experiences like the Hama Hama Oyster 
Rama provide a unique way for community  
members to dive into the wonderful world of 
aquatic resources. Oysters, geoduck, and salmon 
—delectable to eat and educational tools.

BIO:  Teri King, Washington Sea Grant’s  
Aquaculture Specialist, has a sustained record  
of accomplishments in Puget Sound marine  
outreach. She engages with stakeholders on a 
variety of issues, including seafood safety and 
aquaculture. She has an ability to bring people 
and issues together using novel approaches,  
such as Bivalves for Clean Water, Septic Socials, 
the Shellfish Trail, and SoundToxins. Teri  
dedicated 10 years to the Puget Sound Ecosystem 
Coordination Board, developing recovery actions  
for Puget Sound. She worked as a fisheries 
biologist for the Washington Cooperative Fish 
and Wildlife Research Unit and in the UW School 
of Fisheries in the aquaculture/genetics unit, 
studying salmon, trout, tilapia, sturgeon, clams, 
and oysters. Teri holds BS (1986) and MS (1990) 
degrees from the UW School of Fisheries.

Photo credit: Robyn Ricks, Washington Sea Grant

Photo credit: Josh Bouma
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Ron Hardy
University of Idaho

SAFS and finfish culture; progress in  
sustainable feeds

ABSTRACT:  Although concern about sustainability 
of aquaculture feeds arose in the scientific  
community about 20 years ago, this was not a 
novel concern at the (then) College of Fisheries 
over 30 years earlier due to the foresight of  
Lauren “Doc” Donaldson. His pioneering work  
in fish nutrition, which began with his PhD  
research in the 1930s, created the foundation 
and inspiration for several generations of UW 
fish nutritionists, such as John Halver, who made 
the UW the world leader in the field. Their  
students continue leading the field to this day.

BIO:  Ron Hardy is a Distinguished Professor  
in the Department of Animal and Veterinary  
Sciences, University of Idaho, and Director of  
the Aquaculture Research Institute. He received 
his BS in Zoology and PhD in Fisheries from  
the University of Washington. He was a  
Research Professor in the UW School of  
Fisheries until moving to Idaho in 1996. Ron  
is an internationally recognized expert on  
aquaculture, fish nutrition, and feed production 
technology, authoring over 300 scientific  
publications, book chapters, and popular articles 
on these topics. His current research interests 
include developing sustainable feed sources for 
the global aquaculture industry and investigating  
landscape genomics and adaptive capacity  
of fish.

Photo credit: University of Idaho
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Penny Swanson
NOAA Northwest Fisheries Science Center

BIO:  Penny Swanson is an internationally  
recognized expert in fish reproduction and  
currently Director of the Environmental and 
Fisheries Sciences Division at the Northwest 
Fisheries Science Center, NOAA Fisheries and 
Affiliate Professor in SAFS. Penny oversees 
research programs in marine fish and shellfish 
biology and aquaculture, ecotoxicology,  
environmental chemistry, salmon hatchery 
technology, fish physiology, and harmful algal 
blooms. She earned a BA in Zoology from UW, 
an MS in Endocrinology and Reproductive  
Physiology from the University of Wisconsin, 
and a PhD in Zoology from UW in 1986. Before 
joining NOAA in 1990, she was a fellow of the 
Japanese Society for Promotion of Science at the 
School of Fisheries, Kitasato University, and a 
post-doctoral research associate in SAFS. 

Photo courtesy of Penny Swanson
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Barry Berejikian
NOAA Northwest Fisheries Science Center

Salmonid conservation aquaculture

ABSTRACT:  Large portions of some of the 
nation’s most depleted salmon and steelhead 
stocks have been removed from their natal 
rivers and lakes for rebuilding efforts. Captive 
broodstock programs for ESA-listed salmonids  
were initiated in the early 1990s and have  
incorporated a diversity of experimental  
collection, rearing, and reintroduction strategies 
to support conservation. Several improvements 
in husbandry practices have resulted in  
substantial amplification within one or two  
generations. However, challenges remain in  
minimizing hatchery-induced selection that  
can compromise rebuilding efforts. Further, 
quantifying the effects of captive rearing  
programs on natural productivity remains  
difficult, but is critical for determining the most  
appropriate applications of aquaculture for  
conservation.

BIO:  Barry Berejikian completed his MS in 1992 
under Don Rogers and his PhD in 1995 under 
the co-supervision of Steve Mathews and Tom 
Quinn at the UW School of Fisheries. Since then, 
he has been a Research Fisheries Biologist at 
NOAA’s Northwest Fisheries Science Center. 
Barry is currently the Program Manager for the 
Hatchery Reform Science Program and the  
Station Chief for the Manchester Research  
Station, a center for studying hatchery effects  
on anadromous salmonids and developing  
marine finfish and shellfish aquaculture for  
conservation, restoration, and food supply. 

Photo courtesy of Barry Berejikian
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Kenneth K. Chew
WRAC and SAFS, Retired

BIO:  Ken Chew, Professor Emeritus at the UW, 
spent 40+ years on the SAFS faculty, starting in 
1962. He received his PhD in 1961 at UW and 
was asked to develop, along with other faculty 
members, the shellfish and aquaculture  
instructional program, which attracted many 
students over the years. He was able to bring 
the Western Regional Aquaculture Center  
program into the School. Ken’s national and  
international travel in support of shellfisheries 
and aquaculture are well known. In 2001, the 
UW established an endowed professorship  
in aquaculture in Ken’s name. And in 2014, 
NOAA established the Kenneth K. Chew Center 
for Shellfish Research and Restoration at  
Manchester, Washington.
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Steven Roberts
SAFS

BIO:  Steven Roberts is the Kenneth K. Chew  
Endowed Associate Professor in SAFS. He received 
his PhD in Biology at the University of Notre Dame  
in 2002. Steven’s main research interest is the  
physiological response of aquatic species to  
environmental change with a particular focus on 
environmental epigenetics, reproductive biology, 
and aquaculture. 
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Bill Clark
IPHC, Retired

100 years of SAFS leadership

ABSTRACT:  Over the last hundred years, the 
science of fishery assessment and management 
has developed from near zero to today’s  
sophisticated assessments and management  
regimes. This development was the work of 
many scientists around the world, with SAFS 
faculty and graduates among the leaders.  
This talk will recount over a century of major 
advances in fishery management through  
the careers and achievements of four SAFS  
scientists: William F. Thompson, Milner Schaefer, 
Doug Chapman, and Rick Methot.

BIO:  Bill Clark earned his PhD from the UW 
School of Fisheries in 1975. He studied  
population dynamics under the advisement  
of Jerry Paulik and Doug Chapman. Thereafter, 
he held positions at the UN Food and Agriculture 
Organization, SAFS, the Washington Department 
of Fisheries, and lastly, the International Pacific 
Halibut Commission, where he was the Senior 
Assessment Scientist until retiring in 2008. From 
1979 to 2015, Bill served on the groundfish plan 
teams and scientific committees of the Pacific 
and North Pacific Fishery Management Councils.

Jim Balsiger
NOAA National Marine Fisheries Service

Gauging the impact of a changing  
climate on Alaska’s sustainable  
fisheries

ABSTRACT:  I address current environmental 
changes that could have long-term impacts  
on vitally important fish stocks in Alaska’s  
federally managed waters, including the  
anomaly of higher than normal sea surface 
temperatures ranging from the West Coast and 
up to the Gulf of Alaska referred to as The Blob, 
ocean acidification, and historically low sea ice  
in the Bering Sea.

BIO:  Jim Balsiger is the Regional Administrator 
for the Alaska Region of the National Oceanic  
and Atmospheric Administration’s (NOAA)  
National Marine Fisheries Service (NMFS)— 
a position he has held since May 2000. He  
began his career with NOAA in 1977 and has 
held numerous leadership positions in NMFS 
during his tenure, including serving as head of 
NOAA Fisheries from 2008 to 2010, and as  
Regional Science and Research Director at the 
Alaska Fisheries Science Center in Seattle. Jim 
also served as the federal US Commissioner for 
the International Pacific Halibut Commission 
for 18 years. In 2002, President Bush awarded 
him a Meritorious Award for sustained superior 
accomplishments throughout his career.

Photo courtesy of Bill Clark

Photo courtesy of Jim Balsiger
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Photo courtesy of Melissa Haltuch

Melissa Haltuch
NOAA Northwest Fisheries Science Center

A brief history of SAFS influence  
on California Current and Alaska  
groundfish fisheries

Abstract:  This presentation creates a historical 
timeline of the influence of SAFS scientists on  
NE Pacific groundfish fisheries science and  
management. Scientists trained at SAFS have 
played key roles in increasing the scientific  
understanding of NE Pacific groundfish, and in 
overcoming management challenges during  
the past 100 years. The synergistic relationship 
between SAFS and the NOAA National Marine  
Fisheries Service has shaped the culture and  
scientific research with respect to NE Pacific 
groundfish, with SAFS graduates and post-docs 
working in positions ranging from field techni-
cians through scientific leadership.

BIO:  Melissa Haltuch (PhD, 2008) is a Fishery  
Research Biologist with the NOAA Northwest  
Fisheries Science Center and an affiliate faculty  
member at SAFS. Her research focuses on  
fisheries stock assessment methods, quantifying 
and projecting climate effects on fish stocks, and 
communicating scientific advice. Melissa leads 
stock assessments for US West Coast groundfish 
and serves on the North Pacific Research Board  
Science Panel. She was awarded the NMFS–Sea 
Grant Fellow in Population Dynamics while at  
SAFS. Prior to arriving in Seattle, Melissa worked 
for the US Department of State Office of Marine 
Conservation as a Knauss Sea Grant Fellow. 

Craig Rose
NOAA, Retired

Improving fishing gear and methods to 
reduce bycatch and effects on habitat

ABSTRACT:  The NOAA Conservation Engineering  
Program at the AFSC conducts research with 
the fishing industry to develop more efficient 
fish capture with reduced incidental effects. Key 
practices include industry collaboration and 
underwater observations of gear shape and fish 
reactions. Trawl modifications that let bycatch 
species escape (excluders) were developed for 
many fisheries, including halibut bycatch in cod 
fisheries and salmon bycatch in pollock fisheries. 
Raising herding cables ahead of flatfish trawls 
a few centimeters above the seafloor reduced 
their effects on seafloor ecosystems.

BIO:  Throughout his career, Craig Rose has 
focused on cooperative research with the fishing 
industry to improve fishing gear and procedures 
to reduce bycatch and the effects of fishing on 
seafloor ecosystems. He moved to Seattle in 
1977 to join NOAA’s NWAFC (predecessor of 
AFSC and NWFSC) as a cooperative education 
student. While working with NOAA, he completed  
his MS and PhD degrees in Fisheries at the UW.  
Becoming the sole researcher in Conservation 
Engineering (CE) at the AFSC in 1987, Craig  
built the CE program into a nationally and inter- 
nationally recognized leader in fishing gear  
research and video and sonar systems to  
monitor fishing gear and observe fish behavior 
while encountering commercial fishing gears. 

Photo courtesy of Craig Rose
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George Pess
NOAA Northwest Fisheries Science Center

The role of habitat in salmon  
management

ABSTRACT:  Management perceptions of salmon  
habitat have evolved over the last 60 years. Prior  
to the 1950s, habitat was not the focus of our 
management actions because of assumed  
abundance. During that time, rivers and estua-
rine habitats were lessened and simplified due 
to hydropower, agriculture, and development. 
During the 1950s and 1960s, habitat was filtered 
through the lens of river engineering, leading  
to additional floodplain loss and habitat  
simplification. By the late 1970s, the filter used  
to understand how salmon habitat changed 
included basic salmon needs. The 1980s and 
1990s saw the development of our under- 
standing of salmon habitat by life stage and  
species as well as physical processes associated  
with habitats. Today, we help define salmon 
habitat through large-scale concepts such as 
watershed processes, biocomplexity, and habitat 
connectivity. 

BIO:  George Pess has worked in fisheries since 
1989, focusing on the examination of natural 
and land-use effects on salmon habitat and  
production. He has a BA in Economics and  
Environmental Science (Bowdoin College 1987), 
an MS in Forest Science (Yale University 1992), 
and a PhD in Aquatic and Fishery Sciences  
(UW 2009). George is Program Manager for  
the Watershed Program at NOAA’s Northwest  
Fisheries Science Center.

Photo courtesy of George Pess

Kristin Privitera-Johnson
SAFS

Being in the room where it [scientific  
review] happens

ABSTRACT:  SAFS and its alumni network have 
provided many opportunities for Kristin to  
participate in the Scientific and Statistical  
Committee (SSC) of the Pacific Fishery  
Management Council, including workshops  
and review panels. Bringing a student into the 
Council process provides mentoring for early  
career scientists while developing the best 
available science for management, and requires 
investment from multiple stakeholders. For 
Kristin, this includes her SAFS adviser, state and 
federal scientists, Council staff, and members of 
the SSC. This talk places her Council experiences 
within the context of the SAFS mission to train 
students seeking to contribute to the fisheries 
management process. 

BIO:  Kristin Privitera-Johnson is a SAFS graduate 
student interested in how scientific uncertainty 
is quantified and incorporated into the fisheries  
management process. She has a BS in Marine 
Biology from California University, Long Beach 
and joined the SAFS community to develop the 
quantitative toolkit required for a career in  
applied fisheries science. Her MS research 
involved developing a method for determining 
a buffer between the overfishing limit and the 
acceptable biological catch for US West Coast 
groundfish and conducting a synthesis of  
methods used for quantifying uncertainty in 
stock assessments. Kristin will research methods 
for fisheries risk management during her PhD.

Photo courtesy of Kristin Privitera-Johnson
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Melissa Krigbaum
SAFS

Economics matters for management

ABSTRACT:  Effective management relies on 
understanding strategic decision making of  
harvesters and processors in tandem with 
understanding the population dynamics of the 
species they target. I will focus on the role that 
economic analysis plays in understanding  
behavioral responses to biological or managerial  
changes in a fishery as well as in achieving  
objectives beyond biological sustainability— 
such as efficiency, profitability, and community  
outcomes. I will provide an overview of the 
major questions facing fisheries economists, 
illuminate the economist approach to fisheries 
problems using economic tools, and emphasize 
the crucial opportunity for collaboration  
between ecologists and economists in the future.

BIO:  Melissa Krigbaum is a graduate student at 
SAFS, studying fisheries economics under the 
advisement of Chris Anderson. Her research 
centers on the long-term profitability of West 
Coast sablefish fisheries and on incorporating 
economics into management strategy  
evaluations. She works as a contractor at the 
Northwest Fisheries Science Center, supporting 
the Economic Data Collection team, focusing 
on how the West Coast Groundfish Trawl Catch 
Share Program has influenced economic  
outcomes for processors. In 2013, Melissa  
graduated summa cum laude with a BA in  
Economics and a BA in Environmental Studies 
from the University of Southern California.

Michael Melnychuk
SAFS

The status of world fisheries

ABSTRACT:  Although the status of fish stocks 
and fisheries around the world is enormously  
variable, some simple patterns emerge. In 
regions that have implemented strong fisheries 
management systems—including assessments, 
enforcement, and rebuilding plans—fishing 
pressure is generally maintained near target  
levels, and stocks that were overfished have 
begun to recover. In regions that lack effective 
management systems, stock status is generally 
thought to be poor and getting worse. Solutions 
are not necessarily transferable, and these latter 
regions pose challenges for global marine  
conservation and sustainably providing food  
security and other benefits from capture fisheries. 

BIO:  Michael Melnychuk is a Research Scientist  
in SAFS, working to identify management  
strategies and tactics that lead to successful 
conservation outcomes for marine populations 
and positive socioeconomic outcomes for the 
fisheries they support. This work relies on  
pairing stock status estimates compiled in the 
RAM Legacy Stock Assessment Database with 
assembled databases characterizing how  
management systems operate. Mike has also 
evaluated ecological impacts of catch share  
fisheries. His doctoral research at UBC focused 
on quantifying mortality patterns of juvenile 
salmon during their migration from southern  
BC rivers to the open ocean, using acoustic  
telemetry and mark-recapture models. 

Photo courtesy of Michael Melnychuk
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Tessa Francis
University of Washington Tacoma

Linking science to decisions

ABSTRACT:  While many scientists conduct  
research that is relevant to ecosystem  
management, bringing scientific findings and 
knowledge to bear on actual decisions is not 
an automatic outcome of conducting applied 
science. Boundary spanning between knowledge 
and knowledge use requires iterative engage-
ment and dialog with stakeholders and  
decision-makers. When the scientific knowledge 
is model-based, making those links can be  
even more difficult. I will offer some key  
characteristics of decision-relevant knowledge, 
based on the experience of the UW’s Ocean 
Modeling Forum.

BIO:  Tessa Francis is the Lead Ecosystem  
Ecologist at the UW Tacoma’s Puget Sound  
Institute, and the Managing Director of the 
Ocean Modeling Forum. She is an aquatic  
ecologist, working to connect science to decision 
making in a variety of settings. Tessa currently 
leads several research projects related to  
conservation of forage fish, salmonids, and near-
shore habitats in the Puget Sound and on the 
west coast of North America with agency, tribal 
and First Nations, industry, NGOs, and academic 
partners. Tessa holds a BA in Political Science 
from UC Berkeley and a BS in Wildlife Science 
and a PhD in Zoology and Urban Ecology from 
the University of Washington.

Photo courtesy of Tessa Francis

Francisco “Cisco” Werner
NOAA National Marine Fisheries Service

The legacy of SAFS and fisheries  
management: a NMFS perspective

ABSTRACT:  The relationship between SAFS and 
NMFS is deep and longstanding. Developments 
in fisheries science and their implementation 
have resulted in significant improvements in the 
status of our fisheries and are a global example 
of successful fisheries management. Scores of 
SAFS graduates work alongside NMFS scientists, 
or are part of the NMFS Science Centers and  
Regional Offices, and have jointly helped  
develop successful management strategies.  
New challenges, including rapidly changing 
ocean conditions, ecosystem and related  
socioeconomic considerations, are upon us and 
hence the need to continue to build on past  
successes requires continuous evolution. Next 
steps and considerations in building a “new  
legacy” will be discussed.

BIO:  Francisco “Cisco” Werner is Director of 
Scientific Programs and Chief Science Advisor of 
NOAA’s National Marine Fisheries Service. His  
research has focused on the oceanic environment 
through numerical models of ocean circulation 
and marine ecosystems. Cisco has studied the 
effects of physical forcing on lower trophic levels 
and the subsequent effect on the structure, 
function, and abundance of commercially and 
ecologically important species, and he has  
contributed to the development and imple-
mentation of ocean forecasting systems. Cisco 
received his BSc in Mathematics and PhD in 
Oceanography from the UW.
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Rod Fujita
Environmental Defense Fund

NGO perspective on the legacy  
of SAFS and fisheries management

ABSTRACT:  From its inception, SAFS provided a  
haven for some of the most important leaders 
of an intellectual revolution. This revolution 
changed the paradigm of natural resource use 
from uninformed exploitation to science-based 
management. SAFS has trained legions of  
experts who have worked to realize this vision  
of using data to estimate stock status and to  
determine sustainable yield over the last century. 
The School continues to support research on  
the frontiers of fisheries science while ensuring 
that new knowledge is applied to improve the 
performance of fisheries upon which billions of 
people depend for food and livelihoods.

BIO:  Rod Fujita received his PhD in Marine  
Ecology from the Marine Biological Laboratory  
in Woods Hole, Massachusetts, in 1985. He 
co-founded Environmental Defense Fund’s 
Oceans Program in 1990, which is now working  
to improve fisheries in 12 geographies that 
account for 2/3 of global catch. Research topics 
include data-limited stock assessment, adaptive 
fishery management, multispecies management, 
technology and fisheries, issues in aquaculture, 
and the psychological drivers of fishing behavior. 
Rod has authored over 70 scientific publications,  
numerous popular articles, and the well- 
received book, Heal the Ocean. In 2000, Rod  
was awarded a Pew Fellowship in Marine  
Conservation. 

Photo courtesy of Rod Fujita

Walter “Wally” Pereyra
Arctic Storm Management Group

Industry perspective on the legacy of  
SAFS and fisheries management

ABSTRACT:  SAFS has had a profound influence 
on the evolution of sustainable fisheries  
management to the benefit of all industry  
stakeholders and seafood consumers. Its  
establishment in 1919 as the College of Fisheries 
was “at the urging of prominent members of  
the fisheries community,” which attests to the  
expectations the founders had for this new  
fisheries institution. This presentation will  
highlight the legacy of SAFS to the fishing  
industry over the past 100 years and our  
expectations for the future. 

BIO:  Walter Pereyra is a graduate of U Maine 
(1958) and UW (1961/1967). He is Chairman of 
the Arctic Storm Management Group in Seattle, 
and senior partner in two catcher/processors 
that operate in the North Pacific fisheries. Wally 
has been in the seafood business for 41 years, 
beginning in 1977 when he helped launch  
US-USSR Marine Resources Co. He served as 
Chairman of NFI and was a member and Vice 
Chairman of the North Pacific Fishery Manage- 
ment Council. Prior to his fishing industry  
involvement, Wally was a groundfish scientist 
with NMFS’s Northwest and Alaska Fisheries 
Center, involved in resource assessment of the 
North Pacific groundfish resources. Wally also 
taught for two years at the Universidad Catolica 
de Valparaiso in Chile.

Photo courtesy of Wally Pereyra
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SESSION 4

Ecosystems
Chair:  Anne Hollowed
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Anne Hollowed
NOAA Alaska Fisheries Science Center

Reflections on the journey from  
fisheries oceanography to ecosystem  
based fishery management

ABSTRACT:  This talk will trace the evolution of  
fisheries science over the last 30 years and will  
consider the challenges for sustaining future  
fisheries under changing climate. Research  
partnerships between SAFS and government 
agencies have facilitated the rapid uptake of 
scientific innovation into fisheries management. 
Ecosystem-linked assessments and climate- 
enhanced projection models provide managers 
with improved scientific advice. As the impacts 
of climate change on marine ecosystems  
intensifies, expanded partnerships that address 
global trade-offs in marine resource use within 
an ecosystem-based fishery management  
framework are needed. This will require the  
formation of interdisciplinary research teams  
to fully evaluate strategies to address global 
challenges to food security, jobs, and  
preservation of life under the sea.

BIO:  Anne Hollowed is a Senior Scientist with  
the National Marine Fisheries Service’s Alaska 
Fisheries Science Center. She conducts research 
on the effects of climate and ecosystem change 
on fish and fisheries and leads the Status of 
Stocks and Multispecies Assessment program. 
She earned a PhD from SAFS in 1990 and serves 
as an Affiliate Professor with her alma mater. 

Photo courtesy of Anne Hollowed
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Vera Agostini 
Fish and Aquaculture Department, FAO

Implementing EBFM— 
challenges and opportunities

ABSTRACT:  Together with a number of partners, 
FAO has dedicated substantial effort over the 
years to promote the Ecosystem Approach to 
Fisheries and Aquaculture (EAF/EAA) among its 
member countries across the world. One of  
the key outcomes of this work has been the  
development of EAF/EAA management plans 
and capacity development initiatives for  
national and regional administrations on their 
development and implementation in over 50 
fisheries across Africa, Asia and the Pacific, and 
Latin America and the Caribbean. We will reflect 
on lessons learned, and summarize challenges 
and opportunities that inform implementation  
of EBFM going forward.  

BIO:  Vera Agostini is Deputy Director of the 
Fisheries and Aquaculture Department at the  
UN Food and Agriculture Organization (FAO), 
providing oversight, strategic leadership, and 
technical support to FAO’s Fisheries and Aqua-
culture Division. From 2007–2017, Vera was  
with The Nature Conservancy, initially as Senior 
Scientist with the Global Oceans Team, and 
more recently, as Director of both Conservation 
and Climate Adaptation. Vera, a fisheries  
scientist by training, has held positions across 
three sectors (non-governmental, government, 
and academia/educational), providing technical  
and strategic leadership across a range of  
multidisciplinary efforts around the globe. 

Photo courtesy of Vera Agostini
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Kirstin Holsman
NOAA Alaska Fisheries Research Center 

Illuminating pathways of resilience 
through integrated modeling

ABSTRACT:  It is now widely understood that the 
world’s oceans, which have absorbed ~90% of 
the excess heat since 1950 and ~25% of the  
CO2 released into the atmosphere through the  
burning of fossil fuels, will inevitably continue  
to change. Coastal communities and marine  
fisheries, which have coevolved with marine  
ecosystems over millennia, will need to adapt  
to novel challenges and conditions. While  
adaptation and resiliency are not new to coastal 
societies that have long flourished despite  
environmental variability, the question of  
unforeseen limits to adaptation remain pressing 
and largely unanswered. I will highlight a few 
of the multiple collaborative efforts underway 
that are modeling coupled physical, biological, 
and socioeconomic coastal systems to evaluate 
adaptive measures, pathways, and limits.

BIO:  Kirstin Holsman’s research is focused on 
the development of quantitative methods for 
ecosystem-based fisheries management and 
methods to assess and manage for climate 
change impacts on fish and fishing communities. 
This includes collaborations to develop and 
implement climate-specific stock assessment 
models, Integrated Ecosystem Assessments, 
bioenergetics and food-web models, and field 
studies of climate and fishery effects on marine 
ecosystems. Kirstin is a SAFS graduate. 

Lorenzo Ciannelli
Oregon State University

Life history spatial and temporal 
constraints and adaptability to 
climate change

ABSTRACT:  Marine species respond and adapt  
to climate change by shifting their spatial  
distribution. There are, however, limits to these 
changes, imposed by the presence of essential 
habitats and by the timing of life cycle events.  
I will discuss these boundary responses and  
the analytical approaches that can characterize  
potential bottlenecks affecting spatial distribution 
and timing of life cycle events. Through these 
analyses, we build the capacity to study species’ 
adaptability to climate change.

BIO:  Lorenzo Ciannelli is a Professor in Fisheries  
Oceanography at the College of Earth, Ocean,  
and Atmospheric Sciences at Oregon State  
University. In 1992, he received his BS in Biology  
at the University of Naples, Federico II, Italy,  
and, in 2002, his PhD in Aquatic and Fisheries 
Sciences at UW. Lorenzo currently advises five 
graduate students, one research associate, 
and one undergraduate student. He is married 
to Meta Landys and they have three children. 
When not working, he enjoys spending time  
with his family, traveling, and the outdoors. 

Photo courtesy of Lorenzo Ciannelli
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Mary Ruckelshaus
The Natural Capital Project 
Stanford University

Managing multiple ecosystem  
objectives in coastal regions

ABSTRACT:  Awareness of human dependence on  
nature is at an all-time high, the science of eco-
system services is rapidly advancing, and talk of 
natural capital is now common from governments 
to boardrooms. Here, I illustrate paths through 
which ecosystem service information is moving 
beyond ideas to action in coastal zones through: 1) 
providing evidence linking decisions to impacts on 
natural capital and fisheries; 2) co-developing with 
decision makers the tools and practices needed 
for everyday decision-making; and 3) reforming  
institutions, policy, and practices. Examples  
illustrate how decision makers can benefit from 
identifying communities at greatest risk and high-
light effective strategies for harmonizing fisheries. 

BIO:  Mary Ruckelshaus is Managing Director of 
The Natural Capital Project and a Senior Research 
Associate at Stanford University. Mary previously 
led the Ecosystem Science Program at NOAA’s 
Northwest Fisheries Science Center. Prior to  
that, she was an Assistant Professor of Biological  
Sciences at The Florida State University. She serves 
on the Science Council of The Nature Conservancy, 
has been a lead author and reviewer for the 2013 
and 2017 US National Climate Assessments, and is 
a past Chair of the Science Advisory Board of the 
National Center for Ecological Analysis and Synthesis.  
Mary has a BS from Stanford University and an MS 
in Fisheries and a PhD in Botany from the UW.

Daniel Schindler
SAFS

Biocomplexity: the ecological and  
evolutionary dynamics of aquatic  
landscapes

ABSTRACT:  Biocomplexity refers to the coupled 
system of physical and chemical variation across 
landscapes and the associated assortment of 
local ecological responses and evolutionary  
adaptations. This bio-physical complexity 
evolves through time in response to changing 
environmental forcing and the diversity of  
biological responses. Landscapes retain  
functioning across a range of environmental 
conditions because of their complementary 
dynamics. While this complexity has mostly been 
appreciated for salmon ecosystems, modern 
genetics reveals that similar processes must also 
be important for a variety of freshwater and  
marine species whose ecology is more obscure.

BIO:  Daniel Schindler is a Professor in SAFS and 
a principal investigator of the Alaska Salmon  
Program (ASP). His research is focused on  
freshwater ecosystems and their watersheds,  
addressing questions ranging from understanding  
basic ecological and evolutionary processes  
to the effects of climate change, watershed  
development, and fisheries on ecological  
dynamics. He has received the Frank Rigler 
Award from the Society of Canadian Limnologists  
and the Carl R. Sullivan Fishery Conservation 
Award to the ASP from the American Fisheries 
Society. Daniel was elected to the Washington 
State Academy of Sciences in 2018.

Photo courtesy of Daniel Schindler
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Edward Allison
UW School of Marine and Environmental 
Affairs

Climate change impacts and responses  
in coastal communities

ABSTRACT:  Coastal communities confront global 
environmental change through multiple pathways,  
yet research is focused either on how changes to 
fisheries will affect fisherfolk or on how sea-level 
rise and storms will affect coastal residents. I set 
out a framework for assessing how these risks 
can be contextualized, understood, planned for, 
and acted upon. Adapting lessons from past  
adaptations and combining them with evolving  
opportunities for technological and social 
change will be needed to maintain coastal  
community resilience. Climate-induced produc-
tivity changes and range shifts in fish will play 
only a minor part in the adaptive success—or 
failure—of most coastal communities.

BIO:  Before coming to UW six years ago, Eddie 
Allison worked for the UK Department for  
International Development, the UN Food and 
Agriculture Organization, and WorldFish, as well 
as in the School of International Development at 
the University of East Anglia. Through field- and  
policy work in Africa, S and SE Asia, the Pacific 
and South America, his main goal is to ensure 
fisheries are included in some of the major  
international policy concerns of our time: food 
security, nutrition, and health; trade and global-
ization; conservation and human development; 
poverty, inequality, and human rights; and  
climate change impacts and adaptation.

John Field
NOAA Southwest Fisheries Science Center

Rockfish recruitment processes and 
ecosystem studies in the California Current

ABSTRACT:  Since 1983, the Southwest Fisheries 
Science Center has conducted a midwater trawl 
survey, targeting pelagic juvenile rockfish off 
Central California, and since 2001, joint efforts 
with the NWFSC have collected coastwide data. 
The survey was initiated to inform recruitment 
estimates in stock assessments and to better  
understand the oceanographic drivers of  
variable recruitment. The survey has also  
been used in concert with data on the diets, 
distribution, and reproductive success of  
predators such as salmon, seabirds, and  
marine mammals. This talk will highlight how the 
survey has advanced our understanding of both 
the oceanographic drivers and the population 
and ecosystem consequences of highly variable 
recruitment in West Coast rockfish. 

BIO:  John Field grew up in Santa Cruz, California.  
He completed his undergraduate degree at 
University of California Santa Cruz in 1994 and 
his PhD at SAFS in 2004. He has worked for the 
Southwest Fisheries Science Center since 2003 
and currently leads the center’s Groundfish  
Analysis Team, which develops stock assess-
ments and conducts research to support  
West Coast groundfish management. He has 
supported the Pacific Fishery Management  
Council in a variety of roles and currently chairs 
its Scientific and Statistical Committee.

Photo courtesy of John Field
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Christine Stawitz
NOAA Science and Technology Division

Detecting climate signals in noisy data

ABSTRACT:  Understanding how climate affects 
fish life history processes helps us develop  
climate-ready fishery management tools.  
However, our largest data source, fishery- 
dependent and -independent data, is rarely 
collected with the intent to detect environmental 
signals on fish life history. Environmental effects 
on somatic growth may be detected from size-
at-age data, but these data also integrate the 
effects of spatial and methodological changes  
in sampling over time. I will discuss how I have 
attempted to separate the life history “signal” 
from the sampling “noise,” focusing on examining  
data from multiple data sources and species at 
different scales to possibly reduce the chances 
of spurious environmental correlations.

BIO:  Christine Stawitz received her PhD in 2017; 
her dissertation research, under the advisement 
of Tim Essington, focused on detecting variation 
in somatic growth of marine groundfish and  
evaluating how this variation affects population 
dynamics models. She then completed a post-
doc at SAFS and NOAA’s Alaska Fisheries Science 
Center, developing an individual-based model 
for Bering Sea snow crab. Currently, Christine 
works in support of NOAA’s Science and  
Technology Division. She develops fishery  
stock assessment models and supporting tools 
for stock assessment scientists. 

Photo courtesy of Christine Stawitz

Grant Adams
SAFS

Accounting for species interactions when 
defining biological reference points

ABSTRACT:  There is interest in accounting for 
potential trade-offs between multiple interacting 
species when determining the biological  
reference points that define stock status and  
are used to apply harvest control rules to 
achieve ecosystem based fisheries management.  
Multispecies statistical catch-at-age models  
(MSCAA) are a tool to define biological reference  
points and explicitly account for both the 
impacts of fishing and species interactions. I 
illustrate the trade-offs of a suite of biological 
references points at achieving management 
goals using an MSCAA developed for groundfish 
stocks in Alaska.

BIO:  Grant Adams is a PhD student at SAFS who 
is developing a multispecies statistical catch-at-
age model for groundfish in the Gulf of Alaska. 
He earned a BSc in Biology from Denison  
University and an MS in Coastal Sciences from 
the University of Southern Mississippi, where 
he studied the ecology and dynamics of Gulf 
Menhaden (Brevoortia patronus) and Sheepshead 
(Archosargus probatocephalus). Between his  
undergrad and master’s, Grant served in the 
Peace Corps as a community-based environ-
mental management volunteer in the Central 
Andes of Peru and as a research assistant with 
the Instituto del Mar del Peru.

Photo courtesy of Grant Adams
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David Fluharty
UW School of Marine and Environmental 
Affairs

Panelist

BIO:  David Fluharty’s studies and contributions 
on marine resource management and policy, 
particularly on ecosystem-based approaches, 
have earned him multiple honors and a  
distinguished career in public and academic 
service. Dave has chaired numerous boards and 
committees, including NOAA’s Science Advisory 
Board, NOAA’s External Ecosystem Task Team, 
and the NMFS Ecosystem Principles Advisory 
Panel. He served for nine years as a member of 
the North Pacific Fishery Management Council 
and chaired its Ecosystem Committee, where he  
continues to serve as a member. In addition, he 
has served as a marine policy consultant from 
West Africa to the Yellow Sea.

Caitlin Allen Akselrud
SAFS

Forage fish complex management in a 
changing climate

ABSTRACT:  Many forage fish species go through 
boom-and-bust cycles of abundance on short 
time scales. Such cycles are likely to change in 
the face of a changing climate. With ecosystem 
and single-species changes, can management 
find ways to buffer fishers and fishing  
communities against the volatile changes in  
the abundance of forage fish species? Currently, 
some fishers create portfolios of target forage 
species, among which they are able to switch, 
reducing their risk of an income-poor year. 
Management strategies that foster multispecies 
management and enable fishers to buffer risk  
by fishing across multiple forage fish, may  
provide a more stable future for fishers. 

BIO:  Caitlin Allen Akselrud is a PhD student 
at SAFS, working on population assessments 
and management strategies for coastal pelagic 
forage fish in the California Current, including 
market squid, sardine, and anchovy. She has a 
biology degree from the University of California, 
San Diego, with a focus in the marine sciences 
from Scripps Institution of Oceanography. She 
finished her MS research in spring 2017 at SAFS, 
working on population assessments for Bering 
Sea Tanner crab and Pacific cod. She began her 
PhD program in summer 2017, co-advised by  
Trevor Branch and André Punt.

Photo courtesy of Caitlin Allen Akselrud
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Kerim Aydin
NOAA Alaska Fisheries Science Center

Panelist

BIO:  Kerim Aydin began graduate school at 
SAFS with Bob Francis in 1994, working for 
Kate Myers of the High Seas Salmon Project. 
His research focus was on factors mediating 
the growth conditions of Pacific salmon in the 
open ocean, including field work (diet sampling), 
bioenergetics modeling, and food web modeling. 
Kerim received a PhD from SAFS in 2000, and 
is now a modeler and supervisor at the Alaska 
Fisheries Science Center in Seattle and Co-chair 
of the North Pacific Fishery Management  
Council’s Fisheries Ecosystem Plan Team,  
focusing on the implementation of  
ecosystem-based fisheries management  
in Alaska.

Photo courtesy of Kerim Aydin

Philip Levin
UW School of Environmental and Forest 
Sciences & The Nature Conservancy

Panelist

BIO:  Phillip Levin is a Professor of Practice at  
the UW and the Lead Scientist for The Nature 
Conservancy (TNC) of Washington. In this unique  
position, his objective is the integration of  
academic scholarship with practical experience. 
Phil is a conservation scientist, who is interested 
in bridging the gaps between theory and  
practice and between social and natural  
sciences. The main focus of his current work 
is developing interdisciplinary tools to inform 
conservation of marine, aquatic, and terrestrial 
ecosystems and the communities that depend 
on them. Prior to joining TNC/UW, Phil was a 
Senior Scientist at NOAA Fisheries in Seattle.

39

Photo courtesy of Philip Levin

Photo credit, top: iStock/stevehullphotography



40

SESSION 5

THE FUTURE OF  
Aquatic and Fishery Sciences
Chair:  Ray Hilborn
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Ray Hilborn
SAFS

BIO:  Ray Hilborn is a Professor in SAFS,  
specializing in natural resource management  
and conservation. He teaches graduate and  
undergraduate courses in food sustainability,  
conservation, and quantitative population  
dynamics. Ray has authored several books,  
including Overfishing: What Everyone Needs to 
Know, with Ulrike Hilborn in 2012; Quantitative 
Fisheries Stock Assessment, with Carl Walters in 
1992; and The Ecological Detective: Confronting 
Models with Data, with Marc Mangel in 1997.  
He has published more than 300 peer-reviewed  
articles. Ray has received the Volvo Environmental 
Prize, the American Fisheries Society’s Award of 
Excellence, The Ecological Society of America’s 
Sustainability Science Award, and the  
International Fisheries Science Prize. 

Photo courtesy of Yaamini Venkataraman

Yaamini Venkataraman
SAFS

Multidimensional training for  
multidimensional graduate students: 
better preparing tomorrow’s leaders

ABSTRACT:  To conduct world-class research, 
leaders in our field must be effective commu-
nicators, supervise diverse teams, and manage 
several projects simultaneously. SAFS prepares 
students to conduct rigorous scientific inquiry, 
and graduate students create opportunities for 
professional development. Students organize  
research symposia and community events 
and push the School to be more equitable and 
inclusive. However, they may not be supported 
to develop these skills, as these involvements 
can be framed as detracting from research. 
More SAFS-sponsored professional development 
opportunities will enable students to obtain the 
skills necessary for the future workforce and 
maintain the School’s reputation as producing 
forward-thinking, capable leaders.

BIO:  Yaamini Venkataraman is a graduate 
student in the Roberts Lab in SAFS. A California 
native, she credits volunteering at the Monterey  
Bay Aquarium with her interest in marine science.  
She earned dual degrees (BS, Biology and BA, 
Environmental Policy) at the University of  
California, San Diego in 2016. Yaamini studies 
the role of epigenetic mechanisms in shellfish 
response to ocean acidification across generations  
and is President of SAFS graduate student  
organization, Fisheries Interdisciplinary Network 
of Students (FINS). 

Photo courtesy of Ray Hilborn
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Kerry Naish
SAFS

We can adaptively manage fish populations;  
can we adaptively manage SAFS?

Raymond Buckley
SAFS

Back to the fishes: fish biologists,  
recreational fisheries, and prevailing  
ecology in Washington

ABSTRACT:  Recreational fisheries in Washington 
deserve more recognition at SAFS. They con-
tribute to the quality of life and generate $424 
million in net economic values, compared to 
$38 million for non-tribal commercial fisheries. 
Washington’s 1,150,310 resident anglers face 
increasing constraints and missed opportunities 
due to management agency decisions, harvest 
restrictions, and changing environmental con-
ditions. Fish biologists developing management 
plans that impact recreational fisheries need a 
foundation in the life histories of Washington 
fishes under the local prevailing ecology. The 
relevance of the SAFS program to the needs of 
Washington recreational fisheries is discussed. 
Recommendations are proposed that will  
increase education in practical and applied  
recreational fishery management at SAFS.

BIO:  Raymond Buckley has been an Affiliate  
Assistant Professor in SAFS for 39 years. He 
earned his PhD, MS, and BS at SAFS. Ray  
specialized in recreational fishery management 
and enhancement research for 45 years at the  
Washington Department of Fish and Wildlife, 
retiring in 2008 as Senior Research Scientist.  
He is an avid recreational angler, has fished 
extensively in Washington, the south Pacific, and 
the Indian Ocean, and he co-authored Saltwater 
Fishing in Washington.

Photo credit: Kristin Buckley

Photo credit: Marine Brieuc

ABSTRACT:  Given the School’s central role in the 
innovation and transmission of knowledge across 
interrelated disciplines, the onus is on us to be 
proactive about emerging needs. Given the global 
scale of the issues we tackle, how broad should 
our community be? How do we anticipate the 
emerging scientific questions, and how might  
we prepare our students for rapidly changing 
professional environments? Here, I suggest some 
ways in which we might enhance our portfolio by  
embracing new opportunities. Adaptive manage- 
ment of our program requires that we step  
outside traditional notions of faculty careers and 
educational models and enhance collaborative 
efforts that promote our institutional missions.

BIO:  Kerry Naish is a Professor in SAFS and  
Director of the College’s Marine Biology Program. 
She works in evolutionary and conservation  
genomics, studying population responses to  
environmental change in aquatic species and  
informing conservation actions. Her current  
research in Pacific salmonids is aimed at  
elucidating the dynamics of disease resistance in 
wild and supplemented populations, exploring 
the use of gene flow in preventing divergence in 
supportive breeding programs, and describing 
eco-evolutionary processes governing recruitment 
in natural systems. She is also investigating  
effective restoration strategies in eelgrass.
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Isabel Tinoco
Muckleshoot Indian Tribe

A tribal government fisheries team  
perspective

ABSTRACT:  The 1974 Boldt Decision affirmed 
the 1850s treaties with the US government and 
provided the Tribes’ right to take 50% of the  
harvestable resource, established co-manage-
ment authority, and required tribes to build 
technical capacity to manage and regulate  
harvest. This talk will focus on the current  
challenges faced by the Muckleshoot Indian 
Tribe, whose homeland encompasses the state’s 
most populous and urbanized watersheds, 
where the function and capacity of fish habitat  
is lost faster than it can be possibly restored. 
Our task is to provide support to the Tribal  
Government to achieve sustainable harvest. This 
talk will summarize our priorities and challenges 
and offer suggestions for the role SAFS can play.

BIO: Isabel Tinoco has been Fisheries Director 
for the Muckleshoot Indian Tribe since 1992. She 
supervises, plans, and coordinates the manage-
ment of the Tribe’s resources, including artificial 
production, habitat protection, and regulation 
enforcement. Isabel grew up in Venezuela and 
moved to Seattle in 1975. She earned a BS in 
Fisheries in 1978. As Venezuela’s Fisheries  
Director from 1978 to 1988, she was responsible 
for managing resources and representing  
the country’s fishing interests in several inter-
national fisheries organizations and bilateral 
negotiations. In 1993, she earned a Master’s  
in Marine Affairs from the UW.

Kelly Susewind
Washington Department of Fish and  
Wildlife

A state government perspective

ABSTRACT:  The Washington Department of Fish 
and Wildlife’s mandate is to preserve, protect, 
perpetuate, and manage the wildlife and food 
fish, game fish, and shellfish of Washington. It 
is a challenging responsibility, and one that we 
can only achieve through our co-management 
responsibilities with the tribes, and with the 
support of local, state, and federal governments 
in providing the clean water and natural environ-
ment that we, and our fish, have long treasured 
in the Pacific Northwest. The next generation 
of leaders need not only technical expertise,  
but the ability to work collaboratively to find 
innovative solutions to maintain the natural 
environment that makes Washington a great 
place to live. 

BIO:  Kelly Susewind joined the Washington 
Department of Fish and Wildlife as Director in 
August 2018, after spending 28 years at the 
Washington Department of Ecology. Susewind 
grew up in Aberdeen and graduated from  
Grays Harbor College with an associate’s  
degree in Engineering before receiving his  
bachelor’s degree in Geological Engineering 
from Washington State University. A lifelong  
outdoorsman and longtime resident of  
Washington, Susewind oversees 1,800  
employees working with communities  
throughout the state. 
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Kevin Werner
NOAA Northwest Fisheries Science Center

Future of science at NOAA’s Northwest 
Fisheries Science Center

ABSTRACT:  The Northwest Fisheries Science  
Center (NWFSC) has a long history of doing  
valuable research to inform management of West 
Coast fisheries and marine protected resources. 
As the world confronts more rapid environmental 
changes, changes in demand for natural resources, 
and increasing technological and scientific capabil-
ities, what does this mean for NWFSC science?

BIO:  Kevin Werner has extensive experience  
connecting science to application in water  
resources and climate in the western United 
States, as well as with policy and organizational 
development. In May 2017, Kevin was named  
Science and Research Director at the NWFSC, 
where he leads a team of over 400 scientists and 
support staff to deliver management-relevant 
science to resource managers and stakeholders. 
Previously, Kevin held positions spanning the 
NOAA mission, including leading the creation  
of the National Weather Service Office of  
Organizational Excellence, leading NOAA regional 
climate services in the western US, connecting 
science and forecasts to water management in the 
Colorado River Basin, and infusing new science 
and technology into river forecast methodologies.  
Kevin also served as the Science Advisor for  
President Obama’s Sandy Rebuilding Task Force  
in 2013. Kevin holds degrees in atmospheric  
science, mathematics, public administration,  
and political science. 

Robert Foy
NOAA Alaska Fisheries Science Center

A long history and future collaborations 
between the Alaska Fisheries Science  
Center and the UW School of Aquatic  
and Fisheries Sciences

ABSTRACT:  Collaborations with the UW  
School of Aquatic and Fisheries Sciences have 
supported the NOAA Fisheries mission to  
maintain healthy marine ecosystems and  
sustainable fisheries management in Alaska. 
Future academic research needs will include 
advancements in quantitative analyses  
supporting multispecies stock assessments, 
technological advancements in fisheries  
monitoring, and innovations in measuring  
biological responses to climate change. 

BIO:  Robert Foy is the Science and Research 
Director of the NOAA Fisheries Alaska Fisheries 
Science Center. He received a BS in Biology  
from the University of Michigan and an MS in 
Fisheries and a PhD in Oceanography from the 
University of Alaska. He has spent over 20 years 
working on marine biological and ecological 
research and 10 years working on stock  
assessment and fisheries management in  
Alaska.

Photo courtesy of Kevin Werner
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Mary Ruckelshaus
The Natural Capital Project 
Stanford University

A multi-stakeholder perspective on the 
future of aquatic and fishery sciences

ABSTRACT:  Civil society and government actors 
often intersect in coastal zone management  
decision processes, but lack common language 
and skills to interact productively. Assessing and  
managing fisheries that touch coastal zones 
increasingly demand multi-objective analytical  
frameworks. If NGO, government, and other 
stakeholders of coastal marine systems are 
trained in structured approaches to decision- 
making, they will be better equipped to enhance 
the quality of fisheries decisions and their  
environmental and social outcomes. 

BIO:  Mary Ruckelshaus is Managing Director  
of The Natural Capital Project and a Senior 
Research Associate at Stanford University. Mary 
previously led the Ecosystem Science Program 
at NOAA’s Northwest Fisheries Science Center. 
Prior to that, she was an Assistant Professor  
of biological sciences at The Florida State  
University. She serves on the Science Council of 
The Nature Conservancy, has been a lead author 
and reviewer for the 2013 and 2017 US National 
Climate Assessments, and is a past Chair of the 
Science Advisory Board of the National Center 
for Ecological Analysis and Synthesis. Mary has 
a BS from Stanford University and an MS in  
Fisheries and a PhD in Botany from the UW.
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Vera Agostini 
Fish and Aquaculture Department, FAO

Challenges and opportunities for fisheries 
in the 21st century: a global perspective

ABSTRACT:  Fisheries are at an important cross-
road. On the one hand, they make a crucial and 
growing contribution to food, nutrition, and 
livelihood security. On the other hand, despite 
significant successes, the proportion of marine 
fish stocks fished within biologically sustainable 
levels continues to decline, especially in least  
developed regions. It is clear that the way  
society perceives and uses capture fisheries 
has dramatically changed over the last decade. 
Drawing from FAO’s work, this presentation will 
address questions such as: What do we expect 
from fisheries in this changing environment? 
How do we reconcile inclusive socioeconomic 
development, consumer, and value-chain  
demands with the need to sustain resources  
and conserve ecosystems and biodiversity?  

BIO:  Vera Agostini is Deputy Director of the 
Fisheries and Aquaculture Department at the 
UN Food and Agriculture Organization (FAO), 
providing oversight, strategic leadership, and 
technical support to FAO’s Fisheries and Aqua-
culture Division. From 2007 to 2017, Vera was 
with The Nature Conservancy, initially as Senior 
Scientist with the Global Oceans Team and then, 
as Director of both Conservation and Climate 
Adaptation. Vera has held positions across three 
sectors (non-governmental, government, and 
academia/educational), providing technical  
and strategic leadership across a range of  
multidisciplinary efforts around the globe.
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Glenn Reed
Pacific Seafood Processors Association

The seafood industry in the near term—
the next 5-10 years

ABSTRACT:  The relationship between the  
Alaskan seafood industry and UW Fisheries 
dates back to the origins of FRI in 1946 and  
before. Every season and every year present 
new challenges and opportunities. We  
experienced the most abundant return in 130 
years in Bristol Bay in 2018, while other systems 
in Alaska experienced such low escapement that 
no fishery was opened. In Bering Sea federal 
waters, we have decades-long high levels of 
abundance and harvest, limited by a 30-year-old 
harvest “cap” of two million metric tons. That’s 
the past; what does the future hold for the  
seafood industry, UW, and our relationship? 

BIO:  Glenn Reed is the President of the Pacific 
Seafood Processors Association (PSPA). It is a 
nonprofit seafood industry trade association 
whose members are major seafood processing 
companies with operations in Alaska and  
Washington. PSPA is even older than SAFS, 
having been founded in 1914. Glenn began as 
President of PSPA in 1999; he had previously 
served as Deputy Commissioner for Commerce 
and Economic Development of the State of  
Alaska and as Executive Director of the North 
Pacific Seafood Coalition.
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Rita Colwell
University of Maryland at College Park

Chance favors the prepared mind:  
marine microbiology to cholera  
prediction and prevention

ABSTRACT:  A thorough grounding in marine  
microbiology and intense study of vibrios inhabiting  
the gut of marine animals provided the basis for 
understanding cholera, a disease that remains 
epidemic and life threatening. The first computer 
program to identify marine bacteria was developed  
at the UW, and the path to metagenomics of 
Vibrio cholerae and related enterics was born. 
Today, mathematical models, satellite sensors, 
and metagenomics provide a powerful predictive 
capacity for preemptive strike against cholera 
around the world. This history will be described, 
including current successes in Africa and applica-
tions of next generation sequencing coupled with 
bioinformatics to detect, identify, and characterize 
bacteria, viruses, fungi, and protists rapidly,  
accurately, and actionably.

BIO:  Rita Colwell is Distinguished University  
Professor at the University of Maryland at College 
Park and President of CosmosID, Inc. Her interests 
are focused on global infectious diseases, water, 
and health. She served as the 11th Director of the 
National Science Foundation and Co-chair of the 
Committee on Science of the National Science 
and Technology Council. Rita has been awarded 
63 honorary degrees from institutions of higher 
education and is the recipient of the 2006 National 
Medal of Science, 2010 Stockholm Water Prize, and 
2018 Lee Kuan Yew Water Prize of Singapore. 
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James Parsons
Cooke Aquaculture Pacific

The role of SAFS in informing the  
future of US aquaculture

ABSTRACT:  US aquaculture faces numerous 
challenges both locally and nationally. SAFS is 
uniquely positioned to provide the scientific 
background necessary for sustainable growth 
in US aquaculture. The nature and extent of this 
scientific guidance in specific areas that will aid 
US aquaculture is discussed.

BIO:  James (Jim) Parsons is the General  
Manager for Cooke Aquaculture Pacific,  
overseeing farming operations throughout  
Washington State. Jim has been directly  
involved in commercial aquaculture  
operations for 40 years. His background  
in aquaculture dates to 1977, with roles in  
genetics and research and development  
at numerous companies, including  
Weyerhaeuser, Clear Springs Foods, Blue Lakes 
Trout Farms, Inc., and as an owner/partner in 
Troutlodge, Inc. He currently serves as President 
of the National Aquaculture Association. 
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Tim Essington
SAFS

BIO:  Tim Essington is a Professor at SAFS, where 
he teaches quantitative ecology and fisheries 
conservation. He first became acquainted with 
SAFS when he visited for a quarter during  
graduate school. Seven years later, he was hired 
as an Assistant Professor and he has no plans to 
ever leave.

PANEL  
DISCUSSION

Moderator  
Tim Essington

Photo credit: UW College of the Environment

Photo courtesy of Jim Parsons
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Julia Parrish
SAFS

BIO:  Julia Parrish is a Lowell A. and Frankie L. 
Wakefield Professor of Ocean Fishery Sciences, 
and the Associate Dean for Academic Affairs in 
the College of the Environment. A specialist in 
citizen science, Julia is also the Executive Director 
of the Coastal Observation and Seabird Survey 
Team (COASST), a 20-year-old, hands-on citizen 
science program responsible for training ~5,000 
coastal residents in the Pacific Northwest and 
Alaska to collect monthly data on beach-cast 
birds and marine debris. COASST data have 
been used to assess the impacts of oil spills, 
harmful algal blooms, fishery bycatch, and a 
changing climate.

Photo credit: Benj Drummond Photo courtesy of Ray Hilborn

CLOSING PRESENTATIONS

Ray Hilborn
SAFS

BIO:  Ray Hilborn is a Professor in SAFS,  
specializing in natural resource management  
and conservation. He teaches graduate and  
undergraduate courses in food sustainability,  
conservation, and quantitative population  
dynamics. Ray has authored several books,  
including Overfishing: What Everyone Needs to 
Know, with Ulrike Hilborn in 2012; Quantitative 
Fisheries Stock Assessment, with Carl Walters in 
1992; and The Ecological Detective: Confronting 
Models with Data, with Marc Mangel in 1997.  
He has published more than 300 peer-reviewed  
articles. Ray has received the Volvo Environmental 
Prize, the American Fisheries Society’s Award of 
Excellence, The Ecological Society of Americas 
Sustainability Science Award, and the  
International Fisheries Science Prize. 
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