50 Years of Sea Life Solutions
2012 Annual Report Highlights

A Message from Don Kent, President/CEO

Our nation, if not the world, has felt the challenges resulting from the slow recovery of the global economy. But, just
like in nature, what doesn’t kill you makes you stronger, and the Institute is no exception to that rule. Despite the
condition of the economy, we have worked hard to continue to provide Sea Life Solutions to the problems facing our
oceans.

We continue to develop innovative ways of studying the world’s wildlife toward conserving them for future
generations. We are now using new remote-controlled drones to survey marine mammal and bird populations and to
find fish in the open ocean. Our scientists continue to develop new diets for farmed fish that do not rely upon fish
meal as their primary source of protein and oil. We continue to respond to strandings of wild dolphins and other
mammals to better understand how human activities are impacting the world’s wildlife. How we balance the
economic and social necessity of working in the natural world against its aesthetic and ecological value is at the core
of the Institute’s mission.

As we prepare to celebrate the Hubbs-SeaWorld Research Institute’s (HSWRI) 50" anniversary in 2013, | reflect back
on the first half century of our existence and the ever growing importance of the role we play. In 1963, the year the
Institute was founded, the world population was about 3.1 billion and San Diego was the fishing capital of the world.
In 2012 the population grew to more than 7.5 billion and our nation imported over 90% of its seafood. With over 70%
of the world’s population living along the coast, the impact of a burgeoning population will be most keenly felt in our
oceans. What will happen within the next 50 years when the global population exceeds 9.7 billion? The Institute has
dedicated its first fifty years to solving the problems we face now toward ensuring that our children and their children
aren’t faced with even greater problems.

In 2013, we look forward to highlighting Institute milestones from the first half century and celebrating the
contributions of our faithful friends and supporters. We invite you to join us by renewing your commitment to
Hubbs-SeaWorld Research Institute.

Selected Program-Specific Highlights from 2012

AQUACULTURE

Researchers at HSWRI began participating in a new multi-institution
collaborative project this year focusing on improving larval nutrition for
marine finfish species through optimizing feed types, composition, and
delivery methods. Weaning juvenile fish from a live-food diet to a pelleted
food is one of the largest challenges facing marine aquaculture. HSWRI is
making progress in identifying an appropriate live-feeds weaning regime for
two commercially and recreationally important species, white seabass and
California yellowtail. A related study is focused on incorporating plant-based
protein into fish diets. Early results are promising — the fish are eating the
diets and growing. Based on these early successes, the feeding trials are genetic stock structure of green
expanding from a few weeks to many months to ensure the diets’ suitability abalone, listed as a Species of
throughout the growout process. Concern by NOAA Fisheries

Shellfish research to determine

The aquaculture program branched out into shellfish research in 2012 with a study to determine the
genetic stock structure of green abalone. Green abalone is listed as a Species of Concern by (continued)
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the National Oceanic and Atmospheric Administration (NOAA)
Fisheries and is being considered as a candidate for stock
replenishment in southern California.

Interest by anglers’ groups, private entities and the state in
replenishing California halibut continued to grow. A genetic
management plan for broodstock and production cohorts was
drafted and new brood fish have been introduced into HSWRI’s
existing breeding population.

Expansion of the HSWRI aquaculture program in Florida in 2012
was slow, but steady. Discussions continued with local, state
and federal partners regarding a HSWRI-designed and operated
fish replenishment hatchery.

Visualizing killer whale calls
in the same frame as digital
video of behavior

BIOACOUSTICS

The HSWRI Bioacoustics Program continued its focus on research projects
involving SeaWorld’s animal collection. Several graduate students from the
University of San Diego and the University of Washington are involved with
the program are making important contributions to the field. Research
topics include:

e Vocal learning in killer whales including several projects providing

evidence for a ‘sensitive period’

e Differences in the timing and acoustic features of killer whale calls in
matching exchanges related to positive and negative responses from a social
partner

e New tools for processing killer whale calls including techniques for

identifying individuals reliably

The laboratory has developed a system for visualizing killer whale calls in the
same frame as digital video of behavior, allowing a detailed analysis of the
interactions between social behavior and sound production.

ECOLOGY

Long-term, integrated studies of marine mammals and the
habitats they depend upon continued in 2012. Ecological
research on marine vertebrates in coastal and offshore
regions around the world ranged from ‘backyard’ studies of
bottlenose dolphins in east central Florida and seals and sea
lions off the coast of California, to studies of the whale shark -
the largest fish in the world - in ocean basins around the
world.

Field work on dolphins in the Indian River Lagoon, Florida,
continued in 2012 with collaborative photo-identification
surveys to document the residence and movement patterns of
bottlenose dolphins in the Intracoastal waterways.

Field work on bottlenose
dolphins in the Indian River
Lagoon to document residency
and movement patterns

The HSWRI Life History Laboratory partnered with other
marine mammal stranding network members, NOAA Fisheries,
and Duke University on an investigation of the impact of by-
catch on populations of white-sided dolphins and harbor



porpoises. The HSWRI team processed and examined over 600 teeth from
dolphins and porpoises providing age estimates of animals that had stranded ~
along the Atlantic coast or been incidentally caught in fishing nets.

The Institute’s whale shark research program continues to expand. Field
expeditions to the Philippines, Western Australia, the Maldives, and West
Papua took place within the last 12 months, and scientists worked closely
with local educators and others to communicate findings to stakeholders.
New and much less expensive tracking devices were tested in 2012 as a way
of increasing the number of animals that can be studied. The results from
these studies are being used by local conservation organizations and
resource management agencies to establish guidelines for marine protected Y e

areas and for activities such as eco-tourism. Study of elephant seals as
potential hosts or vectors of
avian influenza virus

PHYSIOLOGY/OCEAN HEALTH

The HSWRI marine mammal stranding rescue and research team responded to dozens of whale and
dolphin strandings in east central Florida in 2012 including bottlenose dolphins, a humpback whale,
a Risso’s dolphin, pygmy sperm whales and pilot whales. The team was called in to assist outside its
usual response area to lead the necropsy of a juvenile humpback whale and to assist with a mass
stranding of pilot whales in Fort Pierce, Florida. Additional accomplishments included disentangling
several animals (including two bottlenose dolphin calves) from marine debris.

Scientists at HSWRI partnered with colleagues at the Wildlife Health Center, University of California-
Davis, on a study of elephant seals as potential hosts or vectors of avian influenza virus in 2011.
Hundreds of elephant seals and seabirds are being screened for several subtypes of the virus as part
of an international wildlife surveillance program for influenza.

The Center for Marine Veterinary Virology (CMVV) continued to focus on analysis and writing in
2012 with approximately a dozen papers published, in press or in review, on marine mammal
viruses and their significance to individual animals and population health.

STEM EDUCATION AND PEER-BASED LEARNING

In an expanding partnership called Seabass in the Classroom (SITC), HSWRI
continued to work with another California-based non-profit organization (Get
Inspired!, Inc.) to teach students at Huntington Beach High School and La Jolla
High School to grow white seabass as part of the science curriculum. Students
are involved in all aspects of caring for the fish from making seawater to
feeding. The fish are an official component of the HSWRI white seabass
mariculture program and, as such, they are tagged and given a health inspection
by state fish pathologists prior to being released into coastal waters. The
program will be expanded to additional schools in 2013.

Collaborative peer-based observations and public outreach efforts are being
used to enhance our understanding of negative interactions between dolphins
and fishers in Florida, with the goal of reducing depredation of fishing gear and
accidental entanglements of dolphins.

SITC program student tags
white seabass

Education and outreach initiatives (including internships, workshops, lectures,

ocean-themed curricula) have been developed with the SeaWorld Education Department, university
collaborators, other science partners (e.g., San Diego Natural History Museum, San Diego Zoological
Society, National Science Foundation, NOAA SeaGrant) and K-12 partners (individual teachers,
schools and districts in California and Florida).



New and Renewing Hubbs-SeaWorld Society Members*
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Thank you for your support!
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*This list consists of Society Members who have joined or renewed between July 2011 through April 2013 only.

Yes! | would like to make a difference in the health of our oceans
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