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144th Annual Meeting in Québec City—From Fisheries 
 Research to Management: Think and Act Locally and Globally
Beth Beard
American Fisheries Society Digital Content and Engagement Strategist. E-mail: bbeard@fisheries.org

QUÉBEC CITY MEETING WRAP UP

Always the gracious host city, Québec was once again the site of the Amer-
ican Fisheries Society (AFS) Annual Meeting, last held there in 2003. This 
year’s meeting drew 1,694 attendees (not including guests) from 37 nations. 
The 40 symposia and 32 contributed paper sessions included 1,445 oral papers, 
and 221 posters were displayed. 

The meeting kicked off with the Governing Board meeting and retreat, 
which focused on communications issues. Emerging Leaders Steve Midway, 
Cari-Ann Hayer, Patrick Cooney, and Justin Davis provided the perspective 
of younger professionals on Society communications. Saturday and Sunday 
each featured well-attended Continuing Education Workshops on topics such 
as geographic information systems (GIS), leadership, programming in R, and 
web sites and social media. The main part of the meeting began with Sunday 
night’s networking reception, where attendees were greeted by the Honorable 
Gail Shea, Minister of Fisheries and Oceans Canada, among other dignitaries. 

Following Monday morning’s Plenary Session (see sidebar), the symposia 
and contributed paper sessions began. Some symposia, such as the 38th Larval 
Fish Conference and the International Eel Symposium, were massive events 
featuring dozens of speakers over multiple days. Summaries of most of the 
symposia, highlighting the major themes, follow. The Monday evening Trade 
Show and Poster Session brought a lot of lively interaction, along with many 
browsers for the Silent Auction.

Students were the focus of Tuesday’s special events, which included a 
Career Fair, Speed Mentoring, and an off-site social. During Speed Mentoring, 
about 60 students made the rounds of the 20 tables of mentors, each with a dif-
ferent specialty. The groups of three students had 8 minutes to ask each mentor 
questions, and several students remarked that it was the most informative thing 
that they had ever done.

The following day, the nearly 200 runners and walkers who participated 
in the Spawning Run on Wednesday morning could not have asked for better 
weather or a prettier location than the Plains of Abraham park. Jullien Flynn 
finished first for the women and John Wiedenmann came in first for the men.

Wednesday afternoon brought the Business Meeting, where President Bob 
Hughes turned over the gavel to our new president, Donna Parrish. Attendees 
at the Business Meeting also saw preview videos for the 2015 Annual Meeting 
in Portland, Oregon, and the 2016 World Fisheries Congress in Busan, Korea. 
Photos of the Plenary and Business Meeting award presentations are available 

online at www.flickr.com/photos/americanfisheriessociety/sets. The day culminated with a networking social at the Cruise Terminal 
Québec, where attendees could talk over the meeting, enjoy gourmet food, and watch a spectacular fireworks display over the St. 
Lawrence River. 

Next year’s Annual Meeting in Portland, Oregon, from 16 to 20 August 2015, is forecasted to be a record breaker. But even as 
members plan their symposia proposals and abstract submissions for next year’s meeting, nothing can eclipse the warm memories 
of this year’s great collegiality sparked by Québec City’s joie de vivre.

Poster Session

Speed Mentoring

Spawning Run
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PLENARY SESSION
Louis Bernatchez—The Essential Contribution of Basic Science towards  Improved 
Fishery Management

Bernatchez began by describing how basic research is fuel for economic growth, with a return on in-
vestment of 20–60% plus the benefits of helping to create a better world. Reducing basic science funding 
brings the peril of short-term vision and limits the fuel for long-term growth. Because innovation arrives 
from unlikely sources, basic research is easy to bash. Who would have thought that Thomas Brock’s 1967 
work on extremophiles in Yellowstone would lead to the invention of polymerase chain reaction? And that 
DNA barcoding of all North American freshwater species would reveal a 20% increase in species diversity, 
as well provide practical applications in the identification of seafood served in restaurants? Such DNA re-
search has also revealed that there is not panmixia in lobster stocks as previously thought and that selective 
harvest can affect the genetic makeup in fish growth rate. Bernatchez noted three major changes underway in Canadian science: (1) reduction 
in the ability of scientists to communicate research to the public, (2) erosion of Canada’s basic science capacity, and (3) reduction in the role 
of evidence in policy decisions. Because of the connection between basic and applied research, he concluded, the long-term stability of basic 
science is crucial.

Thierry Oberdorff—Patterns in Riverine Fish Diversity: A Macroecological 
 Perspective

Due to the threats to freshwater fish biodiversity, predictive models for fish diversity are needed at all 
scales, Oberdorff began. Rivers are a type of biogeographical island that limit dispersal. He analyzed 10,300 
species in 2,300 drainage basins and looked at the role of area, climate, productivity, and history in shaping 
fish communities. In the native richness model, 54% of species richness was attributed to habitat, 34% to 
climate/energy, and 12% to historic factors. Exotic richness was 70% due to anthropogenic causes and 30% 
to natural immigration. To explain the historic factors, Oberdorff showed maps of how river basins were 
connected during the last glacial maximum when the sea level was 120 m lower. Larger areas provide more 
habitat and niche diversity, and more productive or warmer systems increase the population density and de-
crease extinction rates. He noted that fish communities often show convergence where the same cause produces the same effects and species 
richness increases along a longitudinal gradient at the same slope across all continents. These models of biotic indices can provide a surrogate 
for other organisms, help forecast climate change scenarios, and measure river health, he concluded.

Anna Parma—Leveraging Local Experience to Improve Sustainability of Global 
Fisheries: It Is Not about Tools but Processes

Parma began by discussing the state of fisheries management for data-rich fisheries. Prescriptive frame-
works with a top-down management model require a demanding knowledge base to determine the total 
allowable catch (TAC). Even in the United States, the status of 50% of stocks cannot be determined, so this 
approach will not work for most world fisheries that are data poor. Small-scale fisheries are very heteroge-
neous and regulations are difficult to enforce. Instead of individual transferable quotas, some small-scale 
fisheries are managed through territorial use rights in fisheries, but scaling up this approach is problematic 
due to the diversity of fisheries. Parma gave examples of small-scale South American shellfisheries— some 
where that territorial use rights in fisheries work well, such as Chilean loco, and others where total allowable 
catches work better, such as sea urchins. In the Juan Fernandez Islands lobster fishery, a tenure system using markers limits any increase in 
effort. One size does not fit all—prescriptive management frameworks restrict available options and discourage innovations. She cautioned 
that fisheries managers should avoid the panacea trap and look at the local social dynamics, institutions, and knowledge base in order to play 
with the full deck.

David Bella—Systemic Distortion
Bella promised the audience that he would shift their imagination about how information moves through 

organizational systems. These patterns tend to be found throughout the character of the whole but can be 
changed. Bella showed a complex flowchart showing how high-level employees believe things are going 
well, mid-level employees are sending unfavorable information back down and favorable information up to 
the highest levels, and lower level employees are too busy to see the big picture or afraid to be considered 
troublemakers for passing along unfavorable information. These multiple, self-reinforcing loops mean that 
unfavorable information is often forgotten. Within the pattern, behaviors have a reason to continue, leading to 
systemic distortion. Catastrophic problems are addressed through blaming but the system is let off the hook. 
Bella urged audience members to break the pattern and sustain credible disturbances, although you cannot 
expect applause when you act out of context with the system. He noted that those who become “combat 
biologists” don’t regret it.

Note: Videos of the entire Plenary Session and the Business Meeting are available at http://vimeo.com/user14635418/videos. 

D
ow

nl
oa

de
d 

by
 [

M
ic

hi
ga

n 
St

at
e 

U
ni

ve
rs

ity
] 

at
 1

1:
07

 2
1 

Fe
br

ua
ry

 2
01

5 

http://vimeo.com/user14635418/videos


               Fisheries • Vol 39 No 12 • December 2014 • www.fisheries.org   589

SYMPOSIA SUMMARIES
38th Annual Larval Fish Conference

This year marked the third time that the annual meeting of the Early Life History 
Section was held in conjunction with the Annual Meeting of the American Fisheries 
Society. The symposium attracted more than 150 delegates from 17 countries and in-
cluded 131 oral and poster presentations, grouped into five main theme sessions: (1) 
Hjort 100th Anniversary Session on the Contribution of Mortality during Early Life in 
Driving Recruitment Variability; (2) Larval Dispersal and Population Connectivity; (3) 
Contribution of Early Life History Studies to the Management of Fish Populations; (4) 
Larval Development: How Physiological Tools Can Be Used for Studying Global Chal-
lenges; and (5) Ecology, Modeling, and Emerging Issues for Fish Early Life History in 
the Laurentian Great Lakes. Those five theme sessions were led by inspiring keynote 
addresses from Akinori Takasuka (Japan), Paul V. R. Snelgrove (Canada), John M. Far-
rell (United States), Guy Claireaux (France), and Stuart A. Ludsin (United States). The 
scientific program of the Larval Fish Conference highlighted the crucial contribution 
of early life physiology and ecology to the regulation of recruitment and dispersal of 
freshwater, estuarine, and marine resources. A better understanding of processes occur-
ring during the egg, larval, and juvenile stages may thus provide powerful tools for the 
management of fish stocks.

One of the main highlights of the 38th Annual Larval Fish Conference came on the last day of the 
meeting with a plenary tribute session to William C. Leggett (Principal Emeritus, Queen’s University). Five 
former Ph.D. students and postdoctoral fellows of Dr. Leggett’s laboratory presented an overview of their re-
search programs featuring early life stages of fish. During the evening following the tribute session, the Early 
Life History Section presented its prestigious Elbert H. Ahlstrom Lifetime Achievement Award to William C. 
Leggett. The exceptional contributions of Leggett to our understanding of the early life history of fishes have 
inspired the careers of a number of fisheries scientists worldwide and led to major progress in fish ecology 
and studies of recruitment dynamics.

On Thursday evening, during the Section banquet hosted at the Aquarium du Québec, the Sally Richard-
son (best oral paper) and John H. S. Blaxter (best poster) Awards were presented to Alison Deary (Virginia 
Institute of Marine Science) and Carissa Currie (Memorial University of Newfoundland), respectively.

Members of the Early Life History Section had a wonderful week in Québec City and attended or contrib-
uted to several other symposia within the AFS meeting. The highly positive comments received throughout 
the week are setting the way for another future joint meeting of the Section with the entire Society! 

Dominique Robert, Memorial University of Newfoundland, dominique.robert@mi.mun.ca,           
and Pascal Sirois, Université du  Québec à Chicoutimi, pascal_sirois@uqac.ca

Are We Still Fishing down the Food Web?
Just over 15 years ago, the phrase “fishing down the food web” was coined. 

That phrase described how fisheries systematically target fish species lower and 
lower in the food web as they deplete higher trophic levels. This fishing pattern 
can have dramatic impacts on an ecosystem. The American Institute of Research 
Fisheries Biologists convened a session that revisited this topic with investiga-
tions from several perspectives, including lower trophic level impacts, economic 
impacts, and even the effectiveness of the mean trophic level of the catch as an 
ecosystem indicator. The symposium was highlighted by two keynote presenta-
tions. The first keynote address was by one of the original authors of the concept, 
Villy Christensen. The other keynote was by Trevor Branch, who has contributed 
several reanalyses of trophic levels and fishing patterns. The two keynotes offered 
some reconciliation of their different perspectives and answered questions together 
during a discussion session following their presentations. Throughout all of the 
presentations, evidence was provided for fishing down, “fishing through” (sys-
tematically adding lower trophic level fisheries), and even “fishing up” in some 
places. Opinion pieces by both keynote authors will be available along with other 
highlights from the symposium in an upcoming issue of Fisheries.

Sean M. Lucey, NOAA National Marine Fisheries Service, Northeast Fisheries Science Center

38th Annual Larval Fish Conference conveners 
Pascal Sirois (left) and Dominique Robert (right), 
helping Chris Chambers with the promotion of the 
new Early Life History Section T-shirt at the AFS 
Trade Show. Photo credit: Chris Chambers.

Elbert H. Ahlstrom Life-
time Achievement Award 
recipient, William C. 
Leggett. Photo credit: 
Chris Chambers.

American Institute of Research Fisheries Biologists’s 
“Fishing Down” symposium keynote speakers, Trevor 
Branch (left) and Villy Christensen (right), discuss their 
different perspectives with another symposium pre-
senter, Tim Essignton (middle).
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BEST STUDENT PAPER SYMPOSIUM
2014 AFS/Sea Grant Outstanding Student Presentation Award and AFS Outstanding Student Poster Award

In March 2014, we received over 80 applications, but 
only 44 submissions were complete, meaning that they in-
cluded standard abstracts, extended abstracts, and advisor 
confirmations. Is it possible that many students and advisors 
are still unaware of the extended abstract or advisor confirma-
tion requirement that has been in place for over five years? 
Detailed announcements, newsletter articles, and an award 
webpage (www.fisheriessociety.org/education/BSP.htm) pro-
vide application instructions, so please let us know how else 
we can spread the word about the application process. We 
hate to turn away applications from the future of our Soci-
ety—help us help you!

Each submission was assessed against a judging rubric 
by two judges, one being a Division Representative from the 
Education Section and one being a Division Representative 
from the Student Subsection. Twenty finalists were selected to 
give oral presentations during the Best Student Paper Sympo-
sium, and six finalists were selected to give poster presenta-
tions during the Best Student Poster Symposium. Note that 
this is twice as many poster finalists as in 2013, but we still 
strongly encourage more students to submit applications to 
the poster competition—the monetary award size is the same! 

At the 2014 AFS Annual Meeting in Québec City, more 
than 120 meeting registrants volunteered to serve as oral and 
poster judges—our Society is incredibly grateful for their 
service to arguably the most important sector of the Society: 
our students! We selected four professional judges and one 
student judge to evaluate the oral presentations and the same 
number to evaluate the posters. Why did we increase the num-
ber of poster judges from three to five? We felt that with the 
large number of volunteers and the small number of posters 
there would be ample time for the judges to meet with all six finalists during the Trade Show and Poster Session Networking Event 
on Monday evening. We also felt that equating the number of judges between the oral and poster presentations would emphasize 
that excellent poster presentations are just as important as excellent oral presentations. All six finalists’ posters were located next 
to one another in the exhibit hall to facilitate judging and highlight the Best Student Paper Symposium. 

The Best Student Paper Symposium was held on Monday afternoon and Tuesday morning. New this year was an option for 
judges to either use electronic judging forms or the traditional hard copy judging sheets. The Judges’ Luncheon (free!) immediately 
followed on Tuesday and, for the first time, the winners were announced at the AFS Business Meeting at the same Annual Meet-
ing. Corey Eddy (University of Massachusetts Dartmouth) was the winner of the oral presentation category for his paper entitled 
“Capture-Related Mortality and Post-Release Survival of Pelagic Sharks Interacting with Tuna Purse Seines in the Eastern Pacific 
Ocean.” Honorable Mention went to Elizabeth Ng (University of Idaho) for her paper entitled “Estimation of Gill-Net Selectivity 
for Lake Trout and Application to Demographic Parameter Estimates.” Samreen Siddiqui (Valdosta State University) won the 
poster presentation category for her paper entitled “Copper Oxide Nanoparticles Are More Toxic Than Dissolved Copper to the 
Sea Anemone, Aiptasia pallida.” Honorable Mention went to Craig Schake (South Dakota State University) for his paper entitled 
“Gape: Body Size Relationship in Smallmouth Bass.”

Cochairs of the symposium were Matt Catalano (Auburn), Mark Fincel (South Dakota Game, Fish and Parks), and Katie 
Bertrand (South Dakota State University).

Katie N. Bertrand, South Dakota State University

Samreen Siddiqui receives the 2014 Best Student Paper Award in the 
poster presentation category from President Bob Hughes.

Corey Eddy won the 2014 Best Student Paper Award in the oral 
 presentation category.
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Big Data Science and Its Impacts on Fish Conservation and Management
Researchers from diverse backgrounds highlighted emerging strategies that exploit the tsunami of “big data,” 

as delivered by genomics, geographic information systems (GIS), and remote sensing. Several presentations under-
scored the tremendous scientific potential produced by genotyping many individuals across thousands of loci but 
also the analytical and data management challenges that result. Speakers discussed creative solutions and showcased 
conservation applications, such as use of environmental DNA (eDNA) to detect rare or invasive species and identify 
adaptive loci that can be used to track their movements. Similarly, high-resolution satellite images of Earth and 
real-time weather, hydrology, and water quality data have likewise forced GIS and remote sensing applications to 
innovate. Automated GIS workflows, multiscale analyses, and novel statistical approaches now exemplify the on-
going methodologies for manipulation of large data. Researchers repeatedly demonstrated the necessity of big data 

in assessing habitat changes, barriers to movements by fishes, and resilience of habitat to climate change. A panel discussion juxtaposed 
perspectives from genomics and macroecology and identified data management as an overarching challenge, particularly as it relates to 
standardization, centralized archiving, and eventual access by stakeholders. The panel reiterated that interdisciplinary communication and 
diverse coalitions are essential for optimizing the value of big data.

Douglas R. Leasure, University of Arkansas, doug.leasure@uark.edu

Challenges in Managing United States Marine and Estuarine Recreational Fisheries
The symposium was very informative about the complicated process of managing marine recreational fisheries along the U.S. East 

Coast and also highlighted some interesting data collection and science programs being used to address marine recreational fisheries issues. 
One paper was about how the U.S. Fish and Wildlife Service Sport Fish Restoration Program has been a very stable source of funding for 
state marine fisheries agencies and delved into issues faced when states use those funds to build artificial reefs in federal waters. Two eco-
nomic papers were most interesting. One highlighted the major economic contribution recreational fishing provides to the U.S. economy, 
and the other was a groundbreaking Massachusetts study that gives definitive evidence on how much anglers value their ability to go fishing 
in real dollar values. Another presentation looked into how to engage Florida anglers in fisheries management, and the session ended with 
an exceptionally good panel discussion on that same issue on a coastwide basis. We included a graduate student sociologist on the panel 
with some experienced fisheries scientist and managers. Everyone who attended learned something new.

Paul Perra, NOAA, paul.perra@noaa.gov

Common Challenges and Opportunities for Global 
Fisheries: An International Perspective

Marine fisheries are a huge global industry with many challenges. At 
present, we are approaching our production limits in sustainable fisheries, 
climate change continues to change the world’s oceans and the fisheries 
that rely on them, human populations and demands for food continue to 
increase, and the cost of fossil fuel continues to rise and affect the eco-
nomics of industrial fishing. This symposium featured 12 speakers from 
the fishing, fish processing, management, and research sectors represent-
ing major fisheries nations (United States, Canada, Japan, South Korea, 
and United Kingdom). Discussions addressed the major challenges and 
social and scientific needs perceived by each sector; opportunities for 
future fisheries were also discussed. The goal was to identify a set of 
common guidelines or key issues of concern for future management of 
global fisheries. Several additional talks were added to expand on this 
theme. 

A central theme of the session was the challenge of management in the context of climate change, and hence overlap of these two 
aspects was a common thread. Several talks described the effect of changing environments on fish distribution and fishing success. Top-
ics ranged from the interactions between young of year Alewives and juvenile Atlantic Herring with Gulf of Maine Cod, to anticipated 
effects of climate change on fisheries in the Shiretoko World Natural Heritage Site (Japan) and the profound impact of climate change on 
European fish populations. Stock enhancement and improved use of bioresources programs were of particular interest and concern. Given 
the complexity of ocean ecosystems, another common thread was risk management based on adaptive and potentially mitigative impacts 
resulting from diverse human activities in oceans.

The role of management in the coming years was also a major consideration. In addition to a nice history of the U.S. Fishery Conserva-
tion and Management Act, modifications underway were discussed. How U.S. seafood is acquired, processed, and provided to the market 
is and will change, resulting in new fisheries management policies. Profound changes in North American social–ecological systems also 
has led to significant changes in the governance and management of marine fisheries. With fishing harvests fluctuating in recent decades in 
Korea, the importance of fisheries resource management has emerged. Data collection and research on the development of semiquantita-

Robert Parker uses bottles to demonstrate the carbon footprint of 
different fisheries. Photo credit: Masahide Kaeriyama.
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tive and qualitative management indicators and biological reference points are under development. As enhanced understanding develops 
about the impacts on marine ecosystems and changes within the seafood industry, third-party standards must keep pace and stay relevant. 
Determining international “best practice” science and management for sustainable fisheries was described as part of a 2013 fisheries stan-
dard review. Finally, the carbon footprint of different fisheries was examined based on case studies of fisheries in North America, Europe, 
and Australia.

Douglas Vaughan, AFS Marine Fisheries Section, dvaughan97@gmail.com; Shuichi Satoh, Japanese Society of Fisheries Science, 
 ssatoh@kaiyodai.ac.jp; and Sungchul C. Bai, Korean Society of Fisheries and Aquatic Science, scbai@pknu.ac.kr.

Community Ecology and Trophic Interactions of Fishes
The intent of the symposium was to revitalize the Gutshop Symposium series that was active during 1980s and 1990s. Jason Link 

opened the proceedings by explaining the current and historic role that trophic ecology has in fisheries biology. The next 34 presenters put 
on a showcase for the new generation of Gutshops. Some presenters reviewed methods, including the application of insulin-like growth 
factor to evaluate trophic status, use of genetic barcoding to assess diets, and the relative benefits of stable isotope and fatty acid analysis. 
Others combined stable isotope and diet analysis with bioenergetic models to describe interactions in fish communities and assess the 
impact of invasive species. Still others described methods for estimating the number of stomachs to examine, discriminating bottom-up 
versus top-down effects, and applications of the size relationships between predators and their prey. Talks covered marine ecosystems from 
the northeastern United States to the Gulf of Mexico and the Bering and Ross seas, and freshwater systems extended from North America 
to Kenya. All in all, the session revealed trophic ecology to be a powerful way of understanding how fish and fish communities relate to 
their environment.

Ron Heintz, NOAA–Alaska Fisheries Science Center, ron.heintz@noaa.gov

Dam Effects on Fishery Resources
The Dam Effects on Fishery Resources symposium sponsored by the Water Quality Section, Fish Habitat Section, Bioengineering 

Section, and International Fisheries Section provided an international discussion on the impacts of dams on fisheries. The primary goal of 
the symposium was to evaluate the effects of both dam removal and construction of new dams on fishery resources, including ecological, 
social, and economic impacts. 

This symposium brought together 35 speakers from the United States, Canada, the United Kingdom, France, Portugal, Malaysia, and 
China. The audience was challenged to think about a future without the Conowingo Dam, and five different presentations on the Yanghtze 
River basin highlighted the changes in the fish community as well as social impacts within the watershed following construction of multiple 
dams, the largest of which is the Three Gorges Dam. Several speakers documented dam removals and increased access to historic spawning 
grounds for migratory species, and others discussed the role of dams in controlling invasive species in the Great Lakes. One presentation 
provided a comprehensive view of combining new construction for flood control while providing habitat enhancements for threatened and 
endangered species. The symposium was well attended, with the room filled to capacity during many of the presentations. We expect the 
discussions to continue as both dam removals and construction of new dams continues around the world.

Margaret H. Murphy, Anchor QEA, LLC, mmurphy@anchorqea.com; Laura Wildman, Princeton Hydro; and John Sweka, U.S. Fish and 
Wildlife Service

Developing a National Fisheries Data Exchange 
 Standard

The AFS Fisheries Information and Technology Section (FITS) and 
the Organization of Fish and Wildlife Information Managers cohosted 
a symposium moderated by Andrew Loftus, AFS Fisheries Information 
and Technology Section, and Jennifer Bayer, U.S. Geological Survey. 
As the title indicates, the symposium featured nine talks framing the 
national fisheries data exchange standard discussion and highlighting 
recent efforts to develop a foundation for moving forward with the initia-
tive. Topics ranged from Doug Austen’s (AFS) keynote address entitled 
“The Timing Is Right for Fisheries Data Exchange Standards” to Janice 
Gordon’s (U.S. Geological Survey) “Semantic Web Methodologies: Fa-
cilitating the Design of a National Fisheries Exchange Standard.” Talk 
summaries/abstracts, PowerPoint presentations, and additional informa-
tion on the fisheries data exchange initiative will soon be available on the 
FITS website at: www.fishdata.org. 

Thom Litts, Wildlife Resources Division, Georgia Department of Natural 
Resources, Thom.Litts@dnr.state.ga.us

Potential fisheries data exchange elements and relationships 
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Ecosystem Services: Bridging Natural and Social Sciences toward Sustainable Polices
Inland fisheries provide essential ecosystem services to society both locally and globally. These services provide for human well-being 

through benefits such as food security, nutrition, recreation, prosperity, and regulation of ecosystem processes. Fisheries exist in the context 
of complex socioeconomic needs on the environment that threaten fisheries production, including overfishing, impacts to water quality and 
quantity, and other habitat degradation.

Presentations in this session focused on the need to appropriately communicate the value of inland fisheries locally and globally, 
including all sectors that may inadvertently affect inland fisheries production. Interdisciplinary approaches were stressed by participants 
that would assist fisheries managers in attempting to balance stakeholder demands, integrate new knowledge and technology into fisheries 
management, and more effectively enforce fisheries regulations. The ecosystem services framework presented provides a mechanism for 
better describing the value of inland fisheries. 

The symposium highlighted the importance for inland fisheries to the overall health and productivity of human society worldwide and 
laid the groundwork for the upcoming Global Conference on Inland Fisheries, which will be held at the Food and Agriculture Organization 
of the United Nations in Rome, Italy, 26–28 January 2015. 

Joel Nohner, Michigan State University, jnohner@msu.edu

eDNA: A New Tool for Aquatic Conservation and 
Fisheries Management

Reflecting the rapid expansion of eDNA technology and ap-
plications, an eDNA symposium convened 16 speakers representing 
diverse interests, including private companies, government agencies, 
and university-based geneticists and ecologists. The eDNA sympo-
sium and the social event were cosponsored by Genidaqs and the 
AFS Genetics Section. 

A keynote presentation by David Lodge reviewed recent prog-
ress in eDNA research and remaining challenges to refine methods 
and increase the information that can be gleaned about species and 
ecological communities from the DNA contained in water samples. 
Other speakers revealed the latest discoveries about the nature of 
eDNA (sources, size distribution of eDNA-bearing particles, and 
fates), methodological and molecular advances and limitations (in-
cluding the most recent ultrasequencing approaches), and the reli-
ability of species detection. Presentations about the restricted spatial and temporal distribution of eDNA in natural ecosystems confirmed 
that eDNA provides evidence of local and recent species occurrence. However, increasing safeguards against contamination must accom-
pany technological increases in detection sensitivity. Overall, it is clear that eDNA methods will continue to develop rapidly but that eDNA 
is already an increasingly useful tool in conservation and fisheries management.

Anaïs Lacoursière-Roussel, Université Laval, anaislr12@hotmail.com

Engaging the Right Partners: Multidisciplinary Approaches to Propagation to Support Conservation 
and Management

This symposium, sponsored by the Fish Culture Section, included 17 presentations discussing the proper use of cultured aquatic 
animals to support conservation management. Though hatchery-reared organisms must be carefully used in restoration and management 
efforts to avoid pitfalls, they are an indispensable tool. Proper use, monitoring, and methods to improve the use of hatchery-produced 
aquatic organisms were discussed. 

The symposium began with a presentation entitled “Progress on the AFS Initiative: Hatcheries and Management of Aquatic Resourc-
es.” This presentation set the stage for a day of diverse talks that included culture of aquatic organisms from Lake Sturgeon, Black Bass, 
Bloater, and Smelt to freshwater mussels, amphibians, marine finfish, and salmonids. The need for cooperation among disciplines was 
evident in every presentation. The symposium was well attended (with up to 45 attendees in the room at a time) and generated excellent 
discussion throughout. 

An added highlight was the presymposium dinner held in the Old City on Tuesday night. About 20 participants and friends got to 
know each other better over dinner. This social interaction led to a more integrated symposium with more audience interaction during the 
question-and-answer opportunities.  

Carl Kittel, Texas Park and Wildlife Department, carl.kittel@tpwd.texas.gov

David Lodge gives the keynote presentation at the eDNA Symposium. 
Photo credit: Melania Cristescu.
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Fire Management and Aquatic Ecosystems: Past, 
Present, and Future

As we move into the 21st century, climate change continues 
to exacerbate the frequency, severity, and size of wildfires worldwide. 
Knowledge of how this natural disturbance impacts aquatic systems will 
be crucial to managing wildfire and the systems it affects. The Fire Man-
agement and Aquatic Ecosystems Symposium was, therefore, a timely 
event, featuring a small but passionate group of scientists intent on learn-
ing more about the intersection of disturbance ecology with aquatic re-
sources. We represented a fascinating cross section of the state of the 
science of this emerging discipline: ecosystem ecology, invertebrate com-
munity ecology, food web ecology, fish life history, stream temperature 
modeling, and managing fire to minimize effects on endangered Chi-
nook Salmon or Bull Trout. Put together, the different focuses of each re-
searcher made up a more comprehensive picture of the effects of wildfire 
on aquatic ecosystems. The symposium served the very valuable purpose 
of bringing together researchers from disparate parts of North America 
to talk about fire and aquatic systems—those who study this topic are 
comparatively few and often scattered across states and institutions. At 
the symposium’s end, a holistic picture of fire effect on aquatic systems 
began to emerge: aquatic systems and their biota can be extremely re-
silient to the effects of fire, and even benefit from it, but full ecosystem 
recovery may occur on a decades-long scale. At the same time, to be truly 
resilient, a system or a population needs to be healthy, unfragmented, and 
not subject to a suite of other stresses—and therefore, wildfire can have 
detrimental effects on already vulnerable populations. Hence the need to 
learn more about its effects and how to predict and manage them. At the 
end of the day, symposium participants discussed the need for a compre-
hensive “state of the science” review of fire effects on aquatic systems 
and resolved to begin work on a review paper to accomplish this.  

Emily Davis, School of Aquatic and Fishery Sciences, University of 
Washington, edavis411@gmail.com

Fish Migration and Ocean Tracking Network
The Fish Migration and Ocean Tracking Network Symposium, in-

cluding 17 oral presentations, presented the objectives and structure of 
the Ocean Tracking Network (OTN; http://oceantrackingnetwork.org) 
and provided a forum for the presentation of fish telemetry studies per-
formed by a wide variety of researchers, both members and nonmembers 
of OTN. The symposium keynote speaker, Kenneth Lohmann, presented 
the body of evidence demonstrating how turtles and salmon are using the 
Earth’s geomagnetic field (particularly two components of it: inclina-
tion and total intensity) to navigate. He showed that the distribution of 
juvenile Pacific salmon was partly explained by the year-to-year vari-
ability in the geomagnetic field. David Noakes presented novel work 
demonstrating that Pacific salmon juveniles have a magnetic map sense 
that is inherited. Several talks focused on the use of coupled biophysical 
particle-tracking models as a means of testing different hypotheses con-
cerning orientation ability relative to oceanic circulation patterns. The 
array of species studied by participants was impressive, from Striped 
Bass in the St. Lawrence and Atlantic Cod in the Gulf of Maine to several 
freshwater species in Toronto harbor. The diversity of these acoustic telemetry studies demonstrated the importance of multidisciplinary 
networks such as OTN to promote telemetry technology to identify not only mechanisms of migration but also topics of immediate man-
agement, policy, and decision-making importance such as habitat preference, habitat connectivity, and the success of habitat enhancement 
programs.

Mélanie Beguer-Pon, Dalhousie University, Halifax; Julian Dodson, Université Laval, Québec City, julian.dodson@bio.ulaval.ca; 
and Martin Castonguay, Department of Fisheries and Oceans, Canada, Mont-Joli

Cliff Creek, Frank Church Wilderness, Idaho, after the severe Dia-
mond Peak wildfire. 

Several years after the Diamond Peak wildfire, riparian vegeta-
tion and stream biota are beginning to recover and thrive on Cliff 
Creek. Photo credit: Jim and Holly Akenson.

Fred Whoriskey, OTN executive director, presents the goals of 
OTN during the AFS symposium on fish migration and OTN. Photo 
credit: Kyle McKenzie, OTN, Halifax.
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Fishing Gear Selectivity and Selective Fishing: Means, Methods, and Implications
The recent shift to ecosystem-based fishery management has propelled debate and discussion concerning well-established man-

agement strategies that promote selective fishing for larger fish and more valuable species. This symposium offered the opportunity to 
present recent developments in selectivity analysis and selective fishing methods, to discuss broader implications of selective harvest, and 
to consider alternative harvesting strategies. The balanced harvest concept was introduced and broad uncertainties and challenges of its 
implementation were revealed and discussed during the symposium. A consensus developed that the implementation of balanced harvest 
would not be simple, and a consequence of its implementation, perhaps counterintuitively, would be a need for even more selective fishing 
gears and practices. Other talks included the consequences of harvesting only large fish and how selectivity of fishing gears might affect 
stock assessment outcomes. Several talks sought to disturb the “common truths” of fishing gear selectivity: dome-shaped trawl selectivity, 
poor applicability of cod-end selectivity studies to the commercial fleet, and others. The messages of the symposium were as follows: (1) 
the concept of balanced harvest is still in its infancy and needs further elaboration and definition, (2) balanced harvest may require more 
complex survey gears and more selective commercial fishing gears, and (3) we should remain skeptical toward even basic principles and 
“facts” of fishing gear selectivity. Chairs and conveners were Pingguo He, Michael Pol, and Petri Suuronen.

Michael Pol, Massachusetts Division of Marine Fisheries, mike.pol@state.ma.us

Future of Fisheries: Perspectives for Emerging Professionals
In this fast-paced world of hectic schedules, impending deadlines, and increasingly long to-do lists, why would anyone want to 

make the time to be a mentor? Mentoring is a significant time commitment, often involving integrating the mentee within the networks 
that a mentor has developed over the years and investing resources to benefit a mentee’s personal and professional development. But, as 
many mentors have remarked, they also benefit and learn from their mentees, making mentoring a mutually enriching experience for both. 
To foster such a mentoring environment, we held the “Future of Fisheries: Perspectives for Emerging Professionals” symposium. Forty 
distinguished speakers shared valuable lessons and advice that played a significant role in their professional and personal development. The 
objective of this symposium, and its companion book by the same name (published by AFS), was to use these unique experiences, lessons 
learned, and valuable perspectives to guide emerging fisheries professionals on the path to self-improvement and career development. We 
hope that both the symposium and book empower the newer generations of fisheries professionals and assist in their professional growth 
by providing examples relevant to personal and professional development.

William W. Taylor, Michigan State University, taylorw@anr.msu.edu; Abigail J. Lynch, U.S. Geological Survey; 
and Nancy J. Leonard, Northwest Power and Conservation Council

Gaining Better Understanding of Resources 
and Resource Users through the Application of 
Emerging Technologies

The Fisheries Information and Technology and Socioeco-
nomics sections cohosted a symposium to highlight and discuss 
innovative technologies being used by fisheries biologists. Recent 
advancements have brought new tools and applications for use in sci-
ence, social science, and human dimensions. Some of these emerging 
technologies are being utilized by fisheries scientists to better under-
stand the resource and resource users. Smartphones, digital tablets, 
digital pens, trail cameras, and other technologies are being utilized 
to increase efficiency, effectiveness, and accuracy in data collection. 
Angler survey methods are evolving to better exploit new hardware 

and software applications. Data mining software has enabled agencies to better understand anglers and utilize such information to increase 
angling participation and revenue. Fifteen presenters provided examples on improving the types, quality, quantity, and speed of data col-
lection, including (1) improving knowledge of resource user by using digital cameras and mining data from neighborhood demographics 
and social media; (2) collecting field data electronically to improve efficiency and accuracy; (3) studying movement and behavior; (4) 
classifying habitat; (5) uploading commercial and recreational harvest data; and (6) determining food sources. Summaries of each talk and 
links to the presentations will be available on the FITS website www.fishdata.org soon.

Joanna Whittier, University of Missouri, whittierj@missouri.edu, 
and Julie Defilippi, Atlantic Coastal Cooperative Statistics Program, julie.defilippi@accsp.org

Genomics Tools for Fisheries Management and Conservation: Promises and Challenges
This two-and-a-half-day symposium featured 38 invited and contributed talks from a global community of professionals and 

students. Michael Hansen and Kristi Miller set the stage with their keynote talks by outlining their distinguished research programs that 
draw heavily on emerging genomic technologies to answer key questions about adaptation in wild populations of fishes. This theme was 
carried forward in contributed talks that focused on the incredible advances in both sequencing technology and statistical analyses. The 
presentations demonstrated how these tools are used to determine the genetic basis of key adaptive traits, to identify patterns of introgression 

Word cloud of emerging technologies symposium.D
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and hybridization at the genomic level, to define 
and manage fisheries resources and populations 
with increased resolution using high-throughput 
genetic marker technologies, and even how to as-
semble genomes of non-model species. Attendees 
were inspired to use advanced statistical methods 
to better explore the polygenic basis of complex 
traits, to utilize draft genome assemblies and 
high-density genetic maps to better inform their 
studies, and to explore adaptation in dynamic en-
vironments. The success of this symposium could 
entirely be attributed to the high caliber of talks 
outlining exciting research being conducted by 
this community.

Benjamin C. Hecht, University of Idaho and 
Columbia River Inter-Tribal Fish Commission, 

hecb@critfc.org

Integrated Pest Management Approaches for Combating 
Aquatic Nuisance Species

During the Integrated Pest Management (IPM) Symposium, sponsored by 
the Introduced Fish Section, presenters covered a broad range of systems and 
topics on integrative approaches to combat aquatic nuisance species. Common 
themes throughout the symposium included integrating new technology with 
current techniques and utilizing other research programs and management agen-
cies.

Given the high priority for management, a large portion of the symposium 
included IPM strategies for Asian carp. Commercial fishing has shown great 
promise to stall the movement, new technologies (e.g., water guns, paupier nets, and pound nets) are being evaluated for capturing carp, 
and large strides are being made using eDNA for detection. Canada also revealed their Asian carp plan.

A variety of IPM techniques for other aquatic nuisance species were also discussed. Elevated pH (11.2–12) was shown to be a safe and 
effective way to disinfect ship ballasts. Management of Sea Lamprey that once included only lampricides and physical barriers now aims 
at lessening ecosystem impacts by using new methods such as pheromone attractants. Lake drawdown with netting or trapping is being 
used to manage Common Carp in Minnesota as well as Largemouth Bass in Japan. In the Midwest, multiple researchers are testing water 
guns to deter or kill invasive species (Round Goby, rusty crayfish, and Asian carp) with mixed results. Furthermore, South African research 
highlighted the socioeconomic, logistical, and legal factors that complicate the management of Smallmouth Bass due to their popularity as 
a sportfish. Overall, attendees benefited from learning about application of multidisciplinary research to practical management problems.

Marybeth K. Brey, Southern Illinois University–Carbondale, mkbrey@gmail.com

Integrating Ecosystem Threshold Responses into Living Marine and Aquatic Resource Management
Our symposium brought together people from different institutions to share research findings and stimulate discussions on “Integrating 

Ecosystem Threshold Responses into Living Marine and Aquatic Resource Management.” Ten speakers presented research on ecosystem 
thresholds and tipping points from the perspective of multiple disciplines, including ecology, fisheries and ecosystem management, eco-
nomics, law, and policy. The symposium was well attended and it highlighted the great progress being made to identify and understand the 
prevalence of ecological thresholds, account for them in fisheries and ecosystem models, and implement them in management and policy 
frameworks. In addition, the symposium brought to light many avenues for future work, including identifying threshold responses to mul-
tiple stressor combinations; testing the utility of early warning indicators in detecting tipping points; improving our understanding of the 
interactions and feedbacks among ecological, social, and economic systems that can prompt ecosystem shifts; and further evaluating of the 
performance of management control rules using empirically defined thresholds in ecological indicators.

Mary Hunsicker, National Center for Ecological Analysis and Synthesis, hunsicker@nceas.ucsb.edu

International Eel Symposium 2014: Are Eels Climbing Back up the Slippery Slope?
After the international anguillid eel symposium that was held at the AFS Annual Meeting in Québec City in 2003, the partici-

pating scientists unanimously agreed that they must raise an urgent alarm about the declines in recruitment and juvenile abundance 
and call for precautionary actions to be taken immediately to protect these eel species. Eleven years later, an international anguillid 
eel symposium was held again at the 2014 AFS Annual Meeting in Québec City, which was entitled “Are Eels Climbing Back up 

New genomic tools are used for fisheries management and conservation.

Commercial fishing is used to combat Asian carp on the 
Illinois River. Photo credit: Blake Ruebush (IL DNR).
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the Slippery Slope?” This symposium provided the opportunity 
for scientists from 21 countries from North America, Europe, 
Africa, New Zealand, and East Asia to report and reflect on re-
cent research efforts, management actions, and progress to help 
conserve anguillid eels. The 2003 Québec Declaration of Con-
cern may have had an important effect that helped to stimulate a 
wide range of research, monitoring, and management efforts for 
some species. The three Northern Hemisphere species have been 
further studied for understanding their biological characteristics, 
genetics and genomics, recruitment, abundance, and escapement 
and their relationships with anthropogenically created chal-
lenges. Some studies have provided new information about other 
Anguilla species. Further progress also has been made to raise 

eel larvae in the laboratory for providing seedlings for aquaculture but not yet at commercial scales. Much of this research was 
examined in the 2014 symposium, along with efforts to monitor and manage these commercially harvested species. In addition, as 
overviewed during the symposium, most anguillid eel species are now listed on the International Union for Conservation of Nature 
Red List, and the Convention on International Trade in Endangered Species has banned all international export of the European eel 
beginning in 2010. This had unintended consequences, however, by increasing fishing pressure on other species to supply seedlings 
for aquaculture in East Asia. These problems and the continued lack of clear evidence to link the declines of eels with specific 
anthropogenic or ocean–atmospheric causes continue to cause concern among scientists. The symposium highlighted the need for 
the establishment of greater interregional coordination among the many countries where the individual eel species are found. For 
example, little is known about the eels in the southernmost parts of the ranges of the European and American eels, and research 
has only recently begun on American eels in the Mississippi River drainages and the Caribbean. Information exchange has been 
occurring among scientists and eel industry members in East Asian countries, as has occurred among scientists in the United States 
and Canada in recent years, but formal governmental organizations have not yet been formed to oversee the management of the 
American and Japanese eels or the greater number of tropical anguillids in the Indo-Pacific region. It was evident during the 2014 eel 
symposium that progress has been made through research, management, and conservation and that recent increases in recruitment of 
some species offer some hope for optimism, but much effort in all aspects of work with anguillid eels is still needed.
Michael J. Miller, miller@aori.u-tokyo.ac.jp, and Martin Castonguay, Fisheries and Oceans Canada, Martin.Castonguay@dfo-mpo.gc.ca

Jawless Fishes: Global Advances and Perspectives
Living jawless fishes are elongate eel-like animals lacking paired fins, repre-

sented by hagfishes and lampreys. These animals are the only living representatives 
of ancient creatures that gave rise to the fish and eventually humans. 

Hagfishes are marine animals that are widely distributed in the world’s oceans 
and are among most abundant demersal fishes in many areas. They represent a very 
diverse group of fishes whose taxonomy is poorly understood and documented. It is 
widely believed that hagfishes damage commercial catches of other species. How-
ever, some of them have commercial importance, for example, in Japan and Korea. 
Fisheries for hagfish have developed over the last few decades off both coasts of 
Canada and the United States, as well as off Mexico. Despite wide distribution, high 
abundance, and the importance of these fisheries, many issues related to taxonomy, 
distribution, phylogeny, and life cycle of hagfishes are still poorly understood.

Lampreys inhabit freshwater, brackish, and marine environments and are rep-
resented by over 40 parasitic and nonparasitic species. They are widely distributed 
and most abundant in the Northern Hemisphere, but some species also occur in the 
southern part of the world. These animals have specific life cycle characterized by 

a long larval stage (ammocete) in freshwater with subsequent radical metamorphosis. Lampreys play a significant role in freshwater and 
marine ecosystems as prey and parasites or predators for variety of aquatic animals. On the one hand, some species are commercially im-
portant. On the other, they may damage fish in commercial catches. Despite a long history of research, lampreys still remain insufficiently 
studied.

The main purpose of the one-day symposium (entitled “Jawless Fishes of the World”) was to provide an overview of the current status 
of knowledge on the variety of topics related to jawless fishes, including their taxonomy, zoogeography, phylogeny, molecular biology, 
behavior, life history, role in the ecosystem, stock assessment, species interactions, and fisheries management of hagfishes and lampreys 
worldwide.

The symposium attracted presenters from Canada, Germany, New Zealand, Russia, and the United States. There were 18 oral pre-
sentations and three posters. The symposium was convened by Alexei M. Orlov (Russian Federal Research Institute of Fisheries and 

Eel experts gather in Quebec City.

Cochairmen of the symposium “Jawless Fishes of the 
World” Alexei M. Orlov (left) and Richard J. Beamish 
(right).
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Oceanography, Moscow, Russia) and Gordon A. McFarlane (Fisheries and Oceans Canada, Pacific 
Biology Station, Nanaimo, retired) with the support of the Marine Fisheries Section and International 
Fisheries Section of the American Fisheries Society. It was cochaired by Alexei M. Orlov and Richard 
J. Beamish (Fisheries and Oceans Canada, Pacific Biology Station, Nanaimo, retired). 

The main output of this symposium will be the book entitled Jawless Fishes of the World (tenta-
tive title) that is intended to publish with Cambridge Scholars Publishing and be coedited by Alexei 
Orlov and Richard Beamish. Authors from nine nations, including Brazil, Canada, Czech Republic, 
Japan, Mexico, Portugal, Russia, Spain, and the United States, are enthusiastic in preparation of their 
chapters for the book that will likely be published in the first half of 2015. 

Alexei M. Orlov, Russian Federal Research Institute of Fisheries and Oceanography, orlov@vniro.ru

Linear Developments across Waterbodies and Their Potential  Effects on 
Fish and Fish Habitat

Linear developments (i.e., pipelines, roads, transmission lines, utility corridors, canals, etc.) 
are a driving force of today’s economy. When they intersect watercourses, construction, mitigation, 
and restoration planning can determine the development’s potential impact to fish and fish habitat. 
The Linear Development Symposium brought together presentations on preconstruction assessment 
methods and recommendations, construction methods and mitigation, post-
construction monitoring, crossing restoration and remediation, and associated 
regulatory requirements.

Specifically, presentations included studies on fish passage through cul-
verts, mitigation for fish during in-stream construction on large rivers, a general 
breakdown of construction methods for a trenched pipeline watercourse cross-
ing, restoration and recovery of waterbodies after pipeline construction, a 
summary of NEB regulations surrounding linear developments, and a sum-
mary of convictions under 36(3) of the Fisheries Act. The symposium was well 
received and many of the presentations generated a great deal of discussion. 

Nicole Pilgrim, TERA, Nicole.Pilgrim@ch2m.com

Marine Mammal and Fisheries Interactions: 
Management Challenges in a Changing World

Interactions between marine mammals and fisheries can be either di-
rect (or operational), through bycatch, depredation, and disturbance, or 
indirect (or ecological), through competition, trophic interactions, or habi-
tat degradation. In both cases, such interactions pose serious conservation 
challenges, and this has become an increasingly important topic in man-
aging marine ecosystems and the species they support, resulting in new 
paradigms in fisheries management. Accordingly, we convened the first 
symposium on this topic to be held at an AFS meeting. A wide spectrum 
of topics was included in our symposium, ranging from technology-based 
approaches for documenting predation to large-scale ecosystem modeling. 
Several student presenters shared their work as poster and oral presenta-
tions. Among the recurring themes of the presentations and discussions 
were the importance of collaboration among scientists and the fishing com-
munity, multidisciplinary approaches, and novel applications of technology 
to document and mitigate direct interactions. With respect to modeling 
and understanding ecological interactions, common themes included the 
importance of diet, population, and distributional data collected at the ap-
propriate spatiotemporal scales. We look forward to synthesizing these and 
other topics as part of a special AFS journal issue or other publication in 
the near future.

Owen C. Nichols, onichols@umassd.edu, 
and Lyne Morissette, lyne.morissette@globetrotter.net

Cover illustration for the book on 
jawless fishes of the world (by 
Svetlava Orlova).

A large river pipeline under construction. Photo credit: TERA 
Environmental Consultants.

Student Aline Carrier delivers her presentation, “An Ecosys-
temic Approach to Understand the Relationship between 
Species in Risk and Species in Overabundance in the Gulf 
of St. Lawrence.”
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The Next Generation of Fish Stock Assessments
The symposium entitled “The Next Generation of Fish Stock Assessments” featured keynote speakers Richard Methot (National 

Oceanic and Atmospheric Administration [NOAA] senior scientist for stock assessments) and Jason Link (NOAA senior scientist for 
ecosystems). The diverse assembly of presenters included representation from government, academia, and industry from various U.S. and 
international groups and covered a spectrum from established and renowned scientists to up-and-coming students and early career profes-
sionals. Themes that arose during presentations and postpresentation discussion were continued in a capstone discussion at the end of the 
symposium. The discussion focused on two central questions: (1) What are the key developments in stock assessment science? and (2) 
What investments are required to implement these developments? Themes of analytical methods, ecosystem considerations, quantifying 
and communicating uncertainty and risk, as well as other miscellaneous contributions were further explored. Ultimately, the symposium 
culminated in several recommendations for further development. The symposium was organized, chaired, and moderated by Tara Dolan 
and Patrick Lynch, with Keith Chanon as rapporteur, all of the NOAA Fisheries Office of Science and Technology. 

Tara Dolan, tdolan@rsmas.miami.edu

Out of Sight, Not Out of Mind: Estimating and Reducing Release Mor-
tality in Commercial and  Recreational Fisheries

The disposition of animals discarded as bycatch in commercial fisheries or catch-and-re-
lease recreational fisheries is receiving broad interest worldwide. In response to this interest, a 
symposium sponsored by the Marine Fisheries and Fish Physiology sections was convened to 
highlight current research efforts. The major focus of the presentations revolved around topical 
studies with the objective of estimating discard mortality rates for specific species or species 
groups. The geographic range of the taxa studied, as well as the methodological approaches 
discussed in the presentations, was expansive, reflecting growing research efforts in this field. 
Though the focus of the symposium was related to species specific studies, participants and at-
tendees also received a context of how research efforts can fit into a framework to better manage 
fishery resources. Identification of data gaps, approaches to scale study results to the fishery 
level, and fishery management implications represented the bridging of study-level information 
to a better understanding of the human impact on fishery resources. The symposium closed with 

a presentation that asked the question, “What’s become of the discarded?” Though we may not have yet fully answered that question, based 
on the presented works, efforts will continue to further the experimental and analytical methods to estimate this often cryptic source of 
fishing mortality. 

David Rudders, rudders@vims.edu

Population Dynamics and Sustainable Fisheries for Highly Migratory Large Pelagic Species
The symposium entitled “Population Dynamics and Sustainable Fisheries for Highly Migratory Large Pelagic Species” was broad in 

scope, covering topics from basic life history and stock structure to bycatch, assessment modeling, and management. A number of speakers 
focused on Bluefin Tuna, but with presentations spanning one-and-a-half days, there was plenty of time for talks on other tunas, billfish, 
and sharks. The symposium brought together international experts with strong representation from government agencies and academia. 
The sustainable management of highly migratory large pelagic species is faced with numerous challenges, but there were several novel 
ideas for confronting challenges presented in this symposium, providing hope for future sustainability. The symposium was organized, 
chaired, and moderated by Jon Brodziak and Patrick Lynch of NOAA Fisheries. 

Patrick Lynch, NOAA, Patrick.Lynch@noaa.gov

Practical Applications of Sturgeon Research
Members of the order Acipenseriformes are threatened throughout their 

native ranges, mostly due to the negative impacts of overharvest and habitat 
loss. Due to their threatened status, North American Acipenseriformes species 
have been heavily researched over the last 35 years. This research has sub-
stantially advanced the understanding of sturgeon and Paddlefish life history, 
behavior, and population dynamics. Working toward surgeon conservation 
and restoration goals, the North American Sturgeon and Paddlefish Society 
was recently formed. As part of these overarching goals, the North American 
Sturgeon and Paddlefish Society sponsored a symposium entitled “Practi-
cal Applications of Sturgeon Research” that provided a venue for sturgeon 
professionals to present exciting results from cutting-edge research geared 
toward sturgeon rehabilitation and conservation.

Temperature-controlled deck tank sys-
tem aboard commercial vessel. Photo 
Credit: Ryan Knotek.

A lake sturgeon spawning pod in the Winnebago system. 
Photo credit: Bob Rashid.
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Over 40 papers were presented during the 2-day symposium. Topics spanned a wide array of research topics, including sturgeon aqua-
culture, conservation genetics, telemetry and movement, early life history, and modeling. Overall, this was a successful symposium that 
sparked a lot of discussion between sturgeon professionals, while providing extraordinary networking opportunities for staff working in a 
specialized field of fisheries research and management.    

Ryan Koenigs, Wisconsin Department of Natural Resources, Ryan.Koenigs@wisconsin.gov

Protecting Fish at Cooling Water Intakes:  Advancing Science to Support Clean Water Act §316(b) 
Compliance (#2930)

The symposium “Protecting Fish at Cooling Water Intakes: Advancing Science to Support Clean Water Act §316(b) Compliance 
(#2930),” organized by the AFS Bioengineering Section, focused on the recently released U.S. Environmental Protection Agency’s Rule 
to reduce the losses of fish and shellfish due to impingement and entrainment at existing cooling water intake structures. This regulation 
affects more than 700 facilities (e.g., power plants, pulp and paper mills, iron mills, chemical plants) around the United States. For suc-
cessful implementation, the industries, federal and state regulatory and resource agencies, nongovernmental organizations, and the public 
all need the latest information on fish and shellfish protection at these facilities. Therefore, this symposium gathered practitioners in fish 
protection/bioengineering analyses at cooling water intake structures to present and discuss the latest scientific developments. The 45 
presentations and eight posters addressed such topics as the regulation’s requirements; fish protection technology design, operation, and 
performance; entrainment and impingement sampling and data analysis; benefit valuation; and the value of long-term monitoring to inform 
management decisions. There were nearly 150 attendees representing federal (U.S. and Canada), state, and provincial government agen-
cies; power producers and other industrial facilities; research institutes; consulting firms; and nongovernmental agencies. All presenters 
agreed to share their presentations and copies can be obtained by contacting either Jon Black, BES Secretary/Treasurer (Alden Research 
Laboratory, jblack@aldenlab.com, 508-829-6000 x6431) or Doug Dixon, BES Past President (Electric Power Research Institute, ddixon@
epri.com, 607-869-1025).

Doug Dixon, Electric Power Research Institute, ddixon@epri.com

Reproductive Behavior and Recruitment in  Marine 
Fishes: Emerging Understanding and Future Needs

The main objective of this full-day symposium was to develop a com-
prehensive view of the factors that drive stock productivity in marine fishes, 
with an eye toward incorporating these findings into management. The ses-
sion had four main themes, each with a keynote speaker: (1) spatiotemporal 
aspects of reproductive behavior, (2) ecological processes driving egg and 
larval survival, (3) biophysical modeling techniques, and (4) applications to 
fisheries management. The symposium included 19 presentations and a group 
discussion session. 

Presentations on reproductive behavior addressed a range of spatio-
temporal dynamics, including spawning site selection, linkages between 
spawning and nursery habitat, and sex-specific spatial ecology. Later in the day, the focus shifted toward larval survival and dispersal, as 
well as biophysical models. These talks highlighted new understanding in larval dynamics, including the interaction between growth and 
mortality, larval behavior, self-recruitment, fishing effects on closed populations, and the importance of initial conditions (i.e., reproduc-
tion). The last presentations focused on emerging ecological understanding and what role it should play in stock assessments. With the 
ability to integrate reproductive and recruitment data into management of marine fishes, a new challenge will be to understand when and 
where these efforts are most necessary. 

Mandy Karnauskas, mandy.karnauskas@noaa.gov, and Sue Lowerre-Barbieri, Susan.Barbieri@MyFWC.com

Research and Innovation for Sustainable Fishing in the St. Lawrence Estuary and Gulf
This day-and-a-half-long bilingual symposium was organized by colleagues from four fishing industry associations, two First 

Nations fisheries management groups, and the federal and provincial departments responsible for fisheries in the province of Qué-
bec. This symposium attracted close to 125 participants that attended one or more of the 30 oral presentations.

Four presentations dealt with the environmental and ecosystem challenges to the estuary and Gulf of St. Lawrence, addressing 
in particular past and current temperature trends of the water masses, the impact of global warming on commercially fished species, 
an ecosystem approach to understand relationships between species at risk and species in overabundance, and interactions between 
fisheries and bivalve aquaculture. Attendees were served seven presentations on new challenges or avenues for sustainable fisheries 
and resource conservation, including an overview of Canadian policies for sustainable fisheries, traceability and its benefits, recon-
ciliation of fisheries with other human activities in a marine protected area, and adding value to fishery byproducts.

Word cloud of the reproductive behavior and recruitment 
symposium.
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The symposium was a great opportunity to learn from the First Nations fisheries professionals about the Mi’kmaq, Maliseet, and Innu 
ecological knowledge on species at risk; the aboriginal communal fisheries for sea cucumber and green sea urchin; certification of aborigi-
nal food products; as well as collaborative efforts for the assessment of harvested macroalgae stocks.

Fifteen or so other presentations by scientists and fisheries professionals overviewed recent innovative approaches to face challenges to 
established lobster and shrimp fisheries and to developing fisheries. Topics included conservation measures, stock enhancement, alternative 
baits, electronic logbooks, eco-certification and traceability, reclamation of biomass, and development of tourist fishing.

Participants to the symposium all appreciated a presentation on the necessity for scientists, industry, and managers to act together 
locally and globally, all the more so because the symposium was successful in demonstrating the benefits of this approach for the develop-
ment of Québec fisheries.

Bernard Sainte-Marie, Fisheries and Oceans Canada, Bernard.Sainte-Marie@dfo-mpo.gc.ca

A Retrospective of Fisheries Advances Emanating from the Queens University Biological Station
Field station support of biological research, including logistical support of equipment, access to sites, and room-and-board facilities 

for field crews has been critical for many disciplines for decades, and fisheries research is no exception. The Queen’s University Biological 
Station (QUBS) is one of the premier field stations in North America and has provided innovative leadership in research and education 
since its inception in 1946. The symposium “A Retrospective of Fisheries Advances Emanating from the Queens University Biological 
Station” provided a historical overview of the station and a summary of some of the significant fisheries contributions by long-term QUBS 
researchers. Jen Harker began the session with a review of the work of Allen Keast, a pioneer in freshwater ecology from Queen’s Uni-
versity. That presentation was followed by six more by researchers from other universities that highlighted the 30-plus years of work on 
centrarchid ecology and reproductive strategies. The symposium ended with a general discussion on what makes biology stations today 
successful (or not) and the key roles they play in advancing field studies. The program clearly illustrated how fisheries research at QUBS 
(and other field stations) has shaped fisheries resource management and conservation decisions across Canada and the United States.

Julie Claussen, Illinois Natural History Survey, juliec@illinois.edu

River Herring: Toward a Holistic Understanding
River herring collectively refers to Blueback Herring (Alosa 

aestivalis) and Alewife (Alosa pseudoharengus), both anadromous 
species that have experienced precipitous declines since the 1960s. 
The objective of this 2-day symposium, sponsored by the Diadro-
mous Species Restoration Research Network, was to synthesize the 
growing body of research on the species and address the multiple 
stressors that impact river herring throughout their range and across 
all life history stages. Presentations ranged from basic biology (sa-
linity tolerance, batch fecundity, parentage patterns) to assessments 
of individual spawning runs (passage, migration behaviors, chang-
ing population numbers) and coastwide population assessments 
(distribution, stock structure, bycatch, and response to climate 
change). The symposium ended with several talks that explored 
and advocated for stronger collaboration between scientists and 
managers in the study and management of these important fishes. 
Significant symposium findings suggest that river herring popula-
tions have responded quickly and positively when allowed access to 

habitat, river herring are using nearshore habitat throughout much of their life and should be available for nearshore predators, increased 
presence of Striped Bass may be causing heavy in-river predation, and implementing integrated, watershed-based conservation is encour-
aged to achieve sustainable management and restoration goals. 

Karen A. Wilson, University of Southern Maine, karen.wilson@maine.edu; Adrian Jordaan, University of Massachusetts Amherst, 
ajordaan@eco.umass.edu; Janet Nye, Stoney Brook University, janet.nye@stonybrook.edu; 

Barbara S. Arter, BSA Consulting, bsarter@panax.com

Roads and Rivers: Reconciling Access to Land and Integrity of Riverine Ecosystems
The Roads and Rivers Symposium, sponsored by the AFS Bioengineering Section, Transports Quebec, Fisheries and Oceans Can-

ada, and the U.S. Department of Agriculture’s Forest Service, included 24 presenters from Canada, the United States, and Europe who 
addressed a diversity of topics related to the interactions between roads and river systems. In three distinct sessions, professionals from 
various backgrounds shared science, practical experience, and ideas about the effects of roads on the physical characteristics of rivers and 
riverine habitats, fish passage and fluvial connectivity issues, and the biological response to the presence of barriers or restored connec-

River herring being harvested for lobster bait at the base of the Ben-
ton Falls Dam, Sabasticook River, Maine (part of the Kennebec River 
Restoration Project). Photo credit: Karen Wilson.
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tivity. Among specific topics discussed during these sessions, we found road 
sediment models, the mobility space of rivers, the efficacy of connectivity 
metrics, ecohydraulic concepts, and novel genetic techniques applied to fish 
passage determination. The fourth session, which closed the symposium, was 
dedicated to the opportunities and best practices for design and restoration of 
stream–road crossings. This session was a chance to learn more about creative 
tools and solutions developed and implemented at different locations in North 
America. With high participation, relevant content, and a warm atmosphere, 
the symposium was undoubtedly a success!

Elsa Goerig, Institut National de la RechercheScientifique (INRS), 
Québec City, Elsa.Goerig@ete.inrs.ca

Size-Based Models of Aquatic Ecosystems: Theory and 
Practice—A Symposium in Honor of Rob Peters

The symposium brought together 24 scientists working on a diverse array of size-based approaches 
to aquatic ecosystems. It included historical overviews of size-spectrum theory, its advantages and limi-
tations, with links to the macroecology literature and the pioneering work of Rob Peters. Theoretical and 
applied modeling research encompassed a range of model types, from traditional food web models with size-
structured interactions to more recent models of size-spectrum dynamics, which can be organized into three 
types: (1) community, (2) trait-based, and (3) multispecies size-spectrum models. The research presented 
included theoretical foundations and comparisons of models and went further by showing applications to 
exploitation management at both the community level and the population level (e.g., balanced fishing and 
reference points in stock assessment). New empirical results ranged from North American, South American, 
European, and African systems, both marine and freshwater. They included a diversity of methods for sam-
pling (e.g., gill netting and hydroacoustics) and estimating size distributions in the field, tackling questions 
concerning the proper characterization of size structure at different levels of resolution and scale (e.g., primary versus secondary 
size-structure), and its response to several environmental and anthropogenic gradients, such as climate, nutrients, ecosystem size, 
and exploitation.

Henrique Giacomini, hgiacomini@gmail.com

Sustainable Solutions to Benefit 
 Fisheries and Hydropower Energy at 
a Basin Scale

Due to increasing domestic and international 
interest in hydropower, the goal of the symposium 
was to highlight basin-scale initiatives, tools, and 
technologies to guide sustainable hydropower en-
ergy development and balance energy production 
with improvements to fisheries. Several initiatives 
were presented, including (1) the Penobscot River 
Restoration, where removal of dams was offset by 
increasing energy generation at remaining dams, 
leading to a net increase in energy production; (2) 
the Basin Scale Opportunity Assessment, an in-
tegrative approach for assessing mutual benefits 
between hydropower energy and environmental improvements within river basins; (3) the Hydropower Sustainability Assessment pro-
tocol, a standardized guidance for assessing best practices for the global hydropower industry; and (4) the Pacific Northwest Power Act, 
a multi-organization collaboration to balance the needs of fisheries with that of hydropower generation. Due to aggressive hydropower 
expansion in Brazil, one presentation discussed the importance of creating reserves for free-flowing rivers to ensure self-sustaining fish 
populations, as opposed to relying on ineffective mitigations. Another presentation discussed how dam locations should be arranged to 
optimize hydropower energy and ecological services, including American Eel survival. Other presentations included tools to balance 
multiple competing energy and environmental demands and new technologies including improvements in water quality, decreases in fish 
movement-related mortality, and 2D acoustic fish tracking.  

Ryan A. McManamay, Environmental Sciences Division, Oak Ridge National Laboratory, mcmanamayra@ornl.gov, and Mark S. 
 Bevelhimer, Environmental Sciences Division, Oak Ridge National Laboratory, bevelhimerms@ornl.gov

Intersection of Highway 172 and Morin Creek, Québec. 
Photo credit: Elsa Goerig (INRS).

Robert Henry Peters, 
1946–1996.

Penobscot River at Veazie Dam (Maine) before and after dam removal. Spawning migra-
tion of river herring in the Penobscot benefits from restoration. Photo credits (in order): 
Cheryl Daigle (Penobscot River Restoration Trust), Joshua Royte (The Nature Conser-
vancy), and Margaret Pizer (The Nature Conservancy).
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Telemetry on the Atlantic Coast: Tagging Locally 
and Observing Globally

Telemetry researchers from Florida to Nova Scotia examined 
local and long-range movements of fish as small as Atlantic Salmon 
smolts and as large as white sharks; additional talks on sea turtles 
and marine mammals expanded the spectrum. Seventeen talks and 
two posters illustrated how combinations of acoustic, radio, and sat-
ellite telemetry increased knowledge of Northwest Atlantic habitat 
use. Novel use of mobile receivers on AUVs, gliders, drifters, and 
animal platforms provided additional insights and new modeling 
and social network analyses presented a glimpse of emerging sci-
ence. Presenters described both local movements (<100 km) within 
core study areas and distant observations from regional and global 
receiver networks. The power and potential of collaborative science 
networks were highlighted in these presentations. From Florida to 
the mid-Atlantic, the Atlantic Cooperative Telemetry (ACT) and 
Florida ACT networks were essential to data sharing. North of Cape 
Cod, the OTN was essential to collaboration. Sustaining and enhanc-
ing collaborative networks is essential to (1) the evolution of stud-
ies across vast seascapes and (2) a better understanding of marine 

habitats in context of ecosystem dynamics. Scientists identified future symposia at AFS Annual Meetings and other venues as necessary to 
sustain a broad collaborative network. 

John Kocik, NOAA, john.kocik@noaa.gov

Understanding Fish and Their Ecosystems in 
Challenging Environments

The purpose of this symposium was to present and discuss 
methods of researching fish in challenging environments (e.g., envi-
ronments that complicate study design, data collection, or analyses). 
Several presentations came from research on tidal power (Bay of 
Fundy and Cobscook Bay, Maine) and others from remote locations 
in Iceland, northern Canada, and a heavily trafficked river in Ten-
nessee. Common obstacles and potential solutions were discussed 
after the symposium. One issue identified was the need for both 
spatial and temporal coverage, with sufficient resolution to capture 
processes occurring on multiple scales. This is especially true in rap-
idly changing areas (e.g., Bay of Fundy) or large spatial domains. 
Researchers must creatively plan studies to achieve the necessary 
spatial and temporal coverage; for example, sampling on a rotational 
basis or combining multiple sampling types (e.g., hydroacoustics 
with telemetry). Presenters stressed the need to allow an iterative 
learning process to occur. Another challenge identified was the high 
variability of data. One suggestion was to limit the influence of cy-
clic environmental changes (e.g., tidal cycles) via survey timing. 

Researchers must carefully consider effects of survey design, natural variability, and the environment itself on data, in an effort to identify 
limitations prior to drawing conclusions.

Haley A. Viehman, School of Marine Sciences, University of Maine, haley.viehman@umit.maine.edu

Researchers prepare an autumn deployment of an acoustic telemetry 
receiver associated with an oceanographic buoy in the Gulf of Maine 
from the RV Connecticut. Photo by Ian Hay.

Reversing Falls in Cobscook Bay, Maine, where studies of a tidal tur-
bine’s effects on fish are underway. Here, the tides force water through 
narrow channels of the bay, creating current speeds up to 5 knots as 
well as the large waves and eddies shown here. Photo credit: James 
D. McCleave.
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