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Mangroves as Fish Habitat 

Dave Phillips, Fisheries Conservation Foundation, 1816 South Oak St, Champaign, Illinois 61820,  
philipp@illinois.edu  
Eric Knudsen, Ecologists Without Borders  
John Tiedemann, Fisheries Conservation Foundation 
 

The complex root systems of mangroves provide habitat for a diversity of terrestrial and 
aquatic species. Some marine organisms, such as small crabs and gastropods, spend their 
entire life cycle within the mangrove forest. Others, such as lobsters, groupers, and 
snappers, use mangrove forests as nursery areas during their early life stages. Still others, 
such as juvenile sharks and adult bonefish, use mangroves as foraging grounds. As a result, 
for much of the temperate and tropical coastal areas around the world, the mangrove 
ecosystem serves as the physical lattice that houses much of the food web systems for many 
biologically and economically important marine species. This symposium, which is the second 
in a series, will bring together scientists from around the globe to share knowledge on the 
links between fisheries, ocean health, and the growing need for protecting the mangrove 
ecosystem. We propose that this symposium may have enough participants to last for the 
length of the WDAFS meeting, including a workshop after the last day of presentations 

 
Native Trout of Western North America: where are we 20 years later? 

Francisco García_De_León, Centro de Investigaciones Biológicas del Noroeste Instituto Politecnico 
Nacional, 195, Col Playa Palo de Santa Rita Sur, La Paz, BCS,  23096 fgarciadl@cibnor.mx 
Gorgonio Ruiz Campos, Universidad de Baja California 
Jason Dunham, U.S. Geological Survey 
Robert Gresswell, U.S. Geological Survey 
Dean Hendrickson, University of Texas, Austin 
 

The title of this symposium is based the 1992 American Fisheries Society Monograph 
authored by the late Robert J. Behnke, in honor of his contributions to our awareness of 
native trout in western North America. Dr. Behnke recently passed away, marking 20 years 
since his seminal publication. In that time our understanding of native western trout and 
their conservation has advanced considerably, yet many challenges remain. This symposium 
seeks to assemble some of the most influential scientists, managers, and policymakers 
working on native trout in the west, ranging from northern Alaska and Canada to the 
highlands of central Mexico. Our objective is to share and discuss current research findings 
and progress toward conservation of these iconic species. Relevant topics will include, but 
not be limited to the following: history of our understanding of native trout, evolutionary 
histories and systematic relationships among species, life-history evolution and conservation, 
community and autecology, assessments of threats, population status (distribution, 
demography, and genetics) and related uncertainties, methods for monitoring and 
evaluation, lessons learned from ongoing conservation efforts, policy developments relevant 
to native trout conservation, international collaboration and coordination, climate effects, 
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and climate adaptation. Based on the nature of abstracts received, a series of topical and 
location-based themes (e.g., evolution, ecology, and conservation of Mexican trouts) will be 
identified and used to organize groups of related presentations within the symposium. 

 
Challenges of invasive Northern Pike in the West:  

threats and management options 
Marcus Divens, Washington Department of Fish and Wildlife, 2315 N. Discovery Place, Spokane Valley, 
Washington, 99216-1566 marc.divens@dfw.wa.gov 
Anna Senecal, Wyoming Game and Fish Department 
 

Northern Pike Esox lucius pose a substantial threat to aquatic ecosystems throughout the 
western United States and British Columbia where they have been illegally introduced.  Many 
states are currently conducting Northern Pike control or eradication campaigns in locations 
where they pose a significant threat to native fish stocks and economically important 
fisheries, from Alaska’s Northern Cook Inlet and Washington’s Pend Oreille River, to 
Arizona’s Rainbow Lake.  In this symposium we will review some of the case histories of 
illegal introductions and their consequences.  This symposium will also provide an 
opportunity for researchers and managers within the Western Division to share the latest 
information on controlling Northern Pike infestations and preventing further illegal 
introductions. 

 
Emerging interactions of energy production on fisheries in the Americas: technologies and 

methodologies to promote sustainability 
Brian Bellgraph, Pacific Northwest National Laboratory, PO Box 999, Richland, WA, 99354 
brian.bellgraph@pnnl.gov 
Phil Groves, Idaho Power Company 
Amber Steed, Montana Fish, Wildlife & Parks 
 

Human demand for power generation throughout the world – and especially the Americas – 
grows annually and subsequently increases the potential impacts to fisheries sustainability.  
From 2010–2040, the U.S. Energy Information Administration projects a 56% increase in world 
energy consumption from 524 to 820 quadrillion BTUs.  In the Americas alone, a 28% increase 
in energy consumption is expected by 2040 and will be primarily due to increased demand 
from Central and South America.  Renewable energy sources (e.g., hydropower, solar, and 
wind) will be the fastest growing sources of electricity generation with projections of 2.8% 
growth per year; production from natural gas (2.5%), nuclear (2.5%), and coal (1.8%) power will 
also grow.  Nearly all energy development directly or indirectly affects our fresh and 
saltwater resources.  Some examples include the construction of hydroelectric dams, marine 
hydrokinetic development (e.g., tidal- and wave-power generation), nuclear generation, 
underwater turbines, terrestrial and marine-derived wind power, coal strip mining, shale 
fracking, and continued traditional means of oil extraction from terrestrial and marine 
sources.  Examples of potential impacts to fisheries include blocking migration routes, water 
quality changes (e.g., thermal and pollutant effects), increased anthropogenic noise, 
barotrauma, physical habitat alterations, and direct trauma from underwater mechanical 
devices.  This symposium will explore some of the current and emerging effects of energy 
development on fisheries throughout the Americas as well as technological advances to 
quantify impacts.  Just as energy developers use the most efficient technologies to maximize 
the cost-effectiveness of energy production, so fisheries scientists will need to employ both 
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conventional and cutting-edge technologies to keep pace with these quickly developing 
impacts to our aquatic resources.  

 
Globalized Fisheries (Translated by Google) 

Gloria  Ciria Valdéz Gardea,  El Colegio de Sonora, Av. Obregón #54 Entre Yañez y, Garmendia.  
Colonia Centro, Hermosillo, Sonora, 83000, gvaldez@colson.edu.mx 

 
(Translate by Google)….."Economic globalization, institutional reforms neoliberal, and the 
change of focus from one productionist to another conservation have changed fishing 
communities and the coast in Mexico. The process of dismantling the fishery began in the 
early 80's with the policies structural adjustment led to the subordination of the cooperative 
sector to private industry, the transfer of production and distribution aspects of the product 
and reducing private investors direct government financing production and fishing.  In the 
90's the dismantling process continued with the changes in Article 27, which encouraged the 
privatization of Mexican industry, the statement of the Reserve of the Upper Gulf of 
California and Colorado River Delta to provide protective measures for endangered species 
species and fishing limits, and the government called for investment in tourism in the area. In 
2005, in addition to the core area of the reserve, a polygon was created as a refuge for the 
protection of the vaquita where fishing is prohibited. In 2007 we implemented the 
Programme of Action for the Conservation of Species: Vaquita (Phocoena sinus), (PACE-
Vaquita), which is part Productive Restructuring Program and the sale of Ocean Garden, 
originally subsidized Pemex to fisheries. All this is perceived by resource users and residents 
of the community as a process of downsizing of the fishing activity in the material, social and 
symbolic. Globalized Fisheries presents works that address a multidisciplinary approach, from 
the social and natural sciences, related to an overview of the social and ecological changes in 
fishing communities in the Upper Gulf of California. " 
 

Fish barriers for conservation: from design to monitoring and lessons learned 
Jim DeRito, Trout Unlimited, 44 W. Spring Creek Pkwy, Providence, UT, 84332 
jderito@tu.org  
Michael Geenen, Stantec Consulting 
 

Barriers to upstream fish passage are commonly used to support the conservation of fishes 
across Western North America. And barrier use is likely going to increase as a way to counter 
the expansion and deleterious effects of non-native fishes and diseases. These challenges are 
increasingly leading to fish barriers being considered for complex situations, such as low 
gradient streams or in conjunction with existing infrastructure. However, there are few 
resources, research data, or standard guidelines to consult when faced with the challenge of 
designing and constructing fish barriers. The simple question of what type of barrier to use 
for a given situation can be difficult to answer.  Furthermore, there have been relatively few 
monitoring studies of the efficacy of existing fish barriers to prevent upstream movement of 
fishes.  We seek to address these problems by bringing together engineers, biologists, 
hydrologists and other practitioners involved with the design, construction, maintenance, 
and monitoring of fish barriers. We want to know what works, what hasn’t worked, and 
what is being considered. We’re especially interested in novel approaches, innovative 
designs, modeling strategies, monitoring results, and lessons learned. 
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The state of rocky reefs in the Gulf of California:  
how much have we fished them and how can we recover their productivity? 

Octavio Aburto-Oropeza, Scripps Institution of Oceanography, 9500 Gilman Drive, La Jolla, CA,  
92093, maburto@ucsd.edu   
Carlos Sánchez-Ortiz, Universidad Autónoma de Baja California Sur 
 

Humans have impacted ecosystems to such an extent that few places on Earth have escaped 
anthropogenic influence. Just considering marine ecosystems alone, most oceans are 
trawled and fished repeatedly, new areas are impacted through ever-expanding fisheries, 
marine species abundance is being driven to unprecedented low levels through overfishing, 
and community assemblages are altered in diverse and sometimes unexpected ways. 
Recovery of historic community assemblages on reefs is a primary objective for the 
management of marine ecosystems worldwide; both for the health of marine resources, and 
for the heightened economic benefits and food security for coastal communities that depend 
on them. Even in regions such as the Gulf of California that have relative low human 
population densities, fishing patterns and intensity are by far some of the most important 
drivers of changing in marine communities. In the Gulf of California, six species of marine 
fishes (Serranidae and Sciaenidae) are threatened or at risk of extinction, and numerous 
studies have demonstrated that fisheries catches have gradually shifted from long-lived, 
high-trophic level species to short- lived, low-trophic level species in what has been called 
“fishing down marine food webs”. With this symposium we want to address two main 
questions about the rocky reefs in the region: what is the extent of these overfishing 
patterns along the region? and what fisheries management strategies will need in order to 
create opportunities for the recovery of reefs’ productivity? We want to combine a series of 
presentation that cover a wide range of topics from a historical ecology perspective of the 
exploitation of these reefs, estimations of fisheries production and changes in food web 
structures, methods to evaluate reef productivity and integrity, frameworks to expedite 
fisheries statistics and reef attributes databases, and management strategies and policy 
around artisanal fisheries in the region. This symposium will have presentations from 
researchers at Universidad Autónoma de México, Centro para la Biodiversidad Marina y la 
Conservación, Scripps Institution of Oceanography, Universidad Autónoma de Baja California 
Sur, Duke University, Brown University, Comunidad y Biodiversidad A.C., and University of 
British Columbia. 
 

Challenges facing aquaculturists in Mexico 
Jim Bowker, U. S. Fish and Wildlife Service, Aquatic Animal Drug Approval Partnership Program, 4050 
Bridger Canyon Road, Bozeman, Montana, 59715 jim_bowker@fws.gov 
Lars Alsager, Wyoming Game and Fish, Dan Speas Fish Hatchery 
 

Aquaculture plays a substantial role in Mexico from an economic and human consumption 
standpoint.  Marine species such as tuna and shrimp are the greatest contributors to the 
total production.  Freshwater species contribute, but to a much lesser degree.  A 
considerable amount of the fresh fish products are consumed locally, with the exception of 
tuna which is sold primarily in Japan, but for various reasons, domestic demand exceeds 
production (e.g., the majority of tilapia production programs are small scale putting them at 
a disadvantage to compete with imports).   Additionally, the potential economic impact of 
fish culture in Mexico is relatively vast due to the proximity to the U. S., a relatively large 
consumer of imported fish.   
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Commercial aquaculture in Mexico has grown steadily in recent years, and production focus 
appears to be shifting from shrimp and tilapia to other freshwater and marine species.  
Considerable progress has been made in marine culture with advances in use of recirculating 
systems; better broodstock management and reproduction; larval culture; and grow out.  
However, there are only a few commercial hatcheries producing fish numbers to meet 
overall production goals.  Diets have been specifically developed for only a few species, and 
improvements are needed in the area of fish health and disease treatments.  Constraints of 
tilapia farming (and presumably farming of other inland fish species) includes poor 
availability and quality of seed; development of diet formulations for intensive, semi-
intensive, or extensive pond-culture; and emerging disease issues that may not yet be fully 
understood and for which effective therapies have not be established.   
The goal of this symposium is to bring together those involved in marine and inland fish 
culture from Mexico and the U.S. to share technologies, ideas, and techniques that are based 
on sound science and have the potential to enhance aquaculture in Mexico by maximizing 
the use of limited resources while minimizing negative impacts on the environment, including 
wild origin fish species.  Although the focus will primarily be on fish species cultured in 
Mexico, those involved with developing advancements with other fish groups (e.g., 
salmonids) will be encouraged to contribute where applicable." 

 
Fate of fish released from fisheries: issues and solutions 

Katrina Cook, University of British Columbia,  Department of Forest Sciences, University of British 
Columbia, Vancouver, British Columbia, V6T 1Z4, katrina.vcook@gmail.com 
 

The occurrence of incidentally caught non-target species, known as bycatch, is prevalent in 
both freshwater and marine environments in all fisheries (e.g., commercial, recreational and 
artisanal).   Generally, bycatch is discarded following capture, regardless of condition or 
likelihood of survival.  Failure to survive the capture event means that populations of 
incidentally caught non-target species could be severely compromised.  Therefore, 
understanding both the short and long term consequences of release from fisheries is 
essential to ensuring sustainable fisheries for the future, especially where bycatch may be 
inevitable.  Subsequently there has been a recent and novel shift in fisheries management 
research to assess the consequences of releasing bycatch including, for example, 
examinations of behavior, fate, or physiology.  This symposium will move beyond 
characterizing bycatch to elaborate on initiatives where the fate or condition of released fish 
has been assessed, thereby providing a comparison among Western areas of North America 
of bycatch issues.  Topics also extend to include techniques for assessing bycatch post-
release, as well as proposals for improving their survival and facilitating recovery. 
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