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Thank you Chairman Grijalva, Committee Ranking Member Westerman, Subcommittee Chairman
Huffman, and Subcommittee Ranking Member Bentz for inviting me to testify at this hearing. | am a
veterinarian and Director of Animal Health at the New England Aquarium. The New England Aquarium
is a catalyst for global change through innovative scientific research, commitment to marine animal
conservation, leadership in education, public engagement, and effective advocacy for vital and vibrant
oceans. Our mission is to care for aquatic animals, conduct research on topics related to ocean health and
conservation, and develop science-based solutions to marine conservation problems. | am here today in
support of H.R.7918 — the Sea Turtle Rescue Assistance Act of 2022.

I have been a veterinarian for 28 years. | received my undergraduate degree in Biology from Cornell
University and my Veterinariae Medicinae Doctoris from the University of Pennsylvania. | am one of 21
veterinarians globally that are certified as specialists in reptile medicine by the American Board of
Veterinary practitioners. | am past president of the Association of Reptile and Amphibian Veterinarians,
and past member of the IUCN Marine Turtle Specialist Group. For the majority of my career, | have been
employed at New England Aquarium in Boston, providing care for our thousands of resident aquatic
animals, as well as thousands of stranded animals from the coast of New England and beyond. This work
has given me substantial experience in the veterinary management of stranded animals, particularly sea
turtles. My colleagues and | have advanced the field of aquatic veterinary medicine over the past three
decades. Our team at New England Aquarium has published approximately 40 peer reviewed studies and
ten book chapters on the veterinary management of sea turtles, and | am co-author and co-editor of the
only textbook that focuses solely on the veterinary management of sea turtles, Sea Turtle Health and
Rehabilitation, which was published in 2017. | have been on site for emergency response efforts for
turtles in the Philippines, Madagascar, and in Louisiana during the Deepwater Horizon oil spill. I am
regularly called upon to teach veterinary students and veterinary colleagues about sea turtle veterinary
care.

Turtles have existed for 250 million years. The first known marine turtle species evolved 220 million
years ago, and two families including seven species survive today. Family Dermochelidae has only one
remaining species, the leatherback turtle (Dermochelys coriacea). The leatherback evolved approximately
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100 million years ago, and is the largest living turtle species, with exceptionally large adults approaching
900 kg (2000 1bs.) and over a meter (three feet) in length. Family Cheloniidae, the ‘hard-shelled’ sea
turtles, has six species: the green turtle (Chelonia mydas), hawksbill turtle (Eretmochelys imbricata),
loggerhead turtle (Caretta caretta), olive ridley turtle (Lepidochelys olivacea), Kemp’s ridley turtle
(Lepidochelys kempii), and flatback turtle (Natator depressus).

Turtles have been important to humans for millennia. They appear in the creation stories of many Native
American cultures, who believed that the surface of the earth was, in fact, the back of a giant turtle
(Campbell, 2003; Hassan and Sadek, 2015). Turtles have been important in ceremony and legend, revered
for their longevity, fertility, patience, and persistence (Campbell, 2003). They have been an important
food source historically for people in many regions (Campbell, 2003). Today, in some areas, including
Hawaii, Florida, Puerto Rico, and other Caribbean islands, sea turtles are important for the tourist
industry, supporting recreational snorkeling and diving programs, and nesting beach ecotourism activities
(Stewart et al., 2016; Griffin et al., 2017). Sea turtles serve important roles in our environment. They
maintain the health of coral reefs by feeding on algae that would otherwise proliferate on the surface of
the coral (Wabnitz et al., 2010; Goatley et al., 2012). They accumulate nutrients and energy while they
feed at sea, and later deposit these into the beach in the form of their eggs and offspring. This process
supports many other coastal species that prey on turtle eggs and hatchling turtles, and these nutrients and
energy fertilize plants that maintain the integrity and resilience of the coastline (Bouchard and Bjorndal,
2000; Le Gouvello et al., 2017).

The life history of turtles accommodates the loss of eggs and juveniles to environmental variables and
predation, but turtle populations are negatively impacted by premature adult mortality (Congdon et al.,
1994). That is, female sea turtles produce thousands of eggs and offspring over their lifetime, but due to
natural processes, the vast majority of those eggs and offspring do not survive. Therefore, females must
have a decades-long reproductive lifespan in order to ensure that one or more of their offspring might
actually survive to adulthood. It may take decades for a turtle to reach adult size and sexual maturity, and
they may live as long as humans, or longer. Historically, upon reaching adulthood, turtles had a very high
annual survival rate, reproduced for decades, and had a high chance of self-replacement prior to death.
But human population growth, combined with bycatch in fisheries, coastal development, ocean
industrialization, and climate change have added many new threats. Sea turtle populations have declined
globally, and thus are categorized using terms such as ‘critically endangered’, ‘endangered’, or
‘threatened’ by various countries and global conservation organizations.

In the U.S,, the U.S. Fish and Wildlife Service (USFW) and the National Marine Fisheries Service
(NMFS) share responsibility for sea turtle conservation. Six of the seven sea turtle species are found
within U.S. waters, and all six are protected under the U.S. Endangered Species Act of 1973 (ESA). Three
species are listed as Endangered (hawksbill, Kemp’s ridley, and leatherback turtles), and three are listed
as Endangered or Threatened depending on the geographic location of the population (e.g., Atlantic vs.
Pacific populations) (green, loggerhead, and olive ridley turtles). Under the ESA, Endangered species are
defined as an animal or plant species in danger of extinction throughout all or a significant portion of its
range (USFW 1973).
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Threatened species are defined as an animal or plant species likely to become endangered within the
foreseeable future throughout all or a significant portion of its range (USFW 1973). After their ESA
listing, an initial general recovery plan for all sea turtle species was produced by NMFS in 1984, and
species-specific plans were developed in the subsequent decades (Hopkins and Richardson, 1984; e.g.,
NMFS USFW 1991, 1992, 1993, 1998, 2008, 2011). These recovery plans describe the many threats to
sea turtle populations, such as fisheries interactions, habitat degradation, vessel trauma, and pollution. The
plans propose criteria by which sea turtle species will be considered for de-listing, and describe activities
that promote recovery. All of the U.S. sea turtle recovery plans recommend the existence of programs to
manage stranded dead, ill, and injured sea turtles. HR7918 will provide funding to support this
recommendation.

THREATS TO SEA TURTLES
Current major threats to sea turtles are largely anthropogenic.

* Fisheries interactions: Fisheries interactions include unintentional capture by hooks, trawl nets,
gillnets, seine nets, pound nets, dredges, and entanglement in gear, resulting in drowning, near-
drowning, “the bends” (decompression sickness) or traumatic injuries (NMFS USFW 1991;
Wallace et al., 2013; Harms et al., 2020). Nationally, in the 1990’s U.S. fisheries were estimated
to have incidentally killed 70,000 sea turtles annually (Finkbeiner et al., 2011). This number
decreased in the 2000s as mitigation measures were implemented and enforced, yet bycatch still
remains of concern, and gaps remain in observations for certain fisheries (Finkbeiner et al., 2011).

» Alteration and loss of nesting habitat: Alteration of sea turtle nesting habitat has occurred
through coastal development, construction of sea walls, erosion, nourishment of beaches
(resulting in compacted substrate and alteration of temperature), sand mining, and excessive
beach lighting (resulting in disorientation of hatchling turtles as they attempt to reach the sea)
(Hirama et al., 2021; Shamblott et al., 2021; Reine 2022). Further effects are expected due to
rising sea level (Lyons et al., 2021).

* Extreme weather and climate change: Extreme cold weather events and shifting environmental
temperatures are leading toward more frequent and larger “cold-stunning” events, during which
turtles become severely hypothermic (Roberts et al., 2014; Griffin et al., 2019). Turtles are
ectothermic, thus their body temperature (with few exceptions) mirrors that of their environment.
Hypothermia can kill sea turtles outright as their biological functions cannot be maintained.
Those that wash to shore still alive are often nearly dead, not breathing, with extremely poor heart
function and other life-threatening disorders (Innis et al., 20093, b, 2016).

* Vessel strike (boat strike): Vessel strike of sufficient speed and force causes severe, often fatal,
traumatic injury to sea turtles. In FL, between 1986 and 2014, approximately 11,000 sea turtles
were found stranded due to vessel-strike injuries (Foley et al 2019a).

* Pollution: Ingestion of macro-plastics may lead to intestinal obstruction. Microplastic ingestion
is ubiquitous across sea turtle species but toxicity studies are lacking. Other oceanic debris, such
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as abandoned fishing nets and lines may cause entanglement (NMFS USFW 1991; Wilcox et al.,
2018; Stelfox et al., 2019; Meaza et al., 2021).

* Oil spills: Entrapment in oil may cause hyperthermia, drowning, or severe physiologic changes
(Stacy and Innis 2012; Deepwater Horizon NRDA Trustees 2016; McDonald et al., 2017; Stacy
etal., 2017; Wallace et al., 2017).

* Biotoxins: Sea turtles are adversely affected by biotoxins during “red tide” events, which are
increasing in frequency and severity as land-based nutrient run-off intensifies marine algal
growth. In Florida, between 1996 and 2013, an estimated 7,000-14,000 sea turtles died due to red
tide events (Foley et al. 2019b).

Some past threats to sea turtles have been largely eliminated in the U.S., including directed hunting, egg
harvest, and use of sea turtle shells for “tortoise shell” jewelry. There have been some positive
collaborative efforts and policies that have reduced fisheries interactions and increased at least some sea
turtle populations. The use of turtle excluder devices (TEDs) in trawl fisheries is estimated to have
reduced mortality by 44% in some areas (Crowder et al., 1995). The binational (U.S. and Mexico)
conservation efforts for Kemp’s ridley sea turtles helped to recover the species from near extinction in the
1980’s (at which time its nesting population had declined by 99%; NMFS USFW 2015). Adjustments in
hook design and bait type led to the aforementioned decline in sea turtle bycatch in longline fisheries
(Finkbeiner et al., 2011; Gilman et al., 2017; Swimmer et al., 2017). Nonetheless, cumulatively, these
many threats result in the injury, illness, or death of thousands of sea turtles per year in the U.S. Many
such turtles are found stranded on U.S. beaches or floating at sea in U.S. waters.

SEA TURTLE STRANDING

As defined by NOAA Fisheries, a "stranded" sea turtle is one that is found dead, or is alive but is unable
to behave normally due to an injury, illness, or other problem; and NOAA recognizes that stranding may
occur on land or at sea (NOAA Fisheries 2022). Well known recent examples of sea turtle strandings
include:

* The 2010 Deepwater Horizon oil spill in the Gulf of Mexico, which is estimated to have
exposed hundreds of thousands of sea turtles to oil, and to have killed up to 86,000 Kemp’s ridley
turtles. (DH NRDA Trustees 2016, McDonald et al., 2017, Wallace et al. 2017). Approximately
320 stranded sea turtles were rescued from the oil field at sea and rehabilitated successfully in
Louisiana and Florida (Stacy et al., 2017).

* In Texas in 2021, approximately 13,000 sea turtles stranded during an extreme winter weather
event, and approximately 70% of them died (Department of Interior, 2021). A similar cold
weather event in Florida resulted in approximately 4600 stranded sea turtles in 2010 (Department
of Interior 2021).
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* In New England, late autumn and early winter cold-stunning events affect sea turtles every year.
In the 1990s and early 2000s, our hospital at New England Aquarium admitted dozens of cold-
stunned turtles per year. But since 2010, stranding numbers are dramatically increasing (Griffin et
al., 2019), and at New England Aquarium, we are admitting hundreds of turtles per year, with the
maximum of 700 seen in 2014. Last year we admitted 500 turtles, and models suggest that this
number may increase into the thousands by 2030 (Griffin et al., 2019).

SEA TURTLE ECOLOGY AND POPULATIONS

It is difficult to quantify sea turtle populations. The vast majority of their life is spent at sea, with rare
exceptions (e.g., basking green sea turtles in Hawaii; Whittow and Balazs 1982). Males almost never
come to shore. Females come to shore to lay eggs, and that may only occur for a few hours every few
years. For the first year of life, sea turtles are very small and live far offshore. Sea turtles migrate great
distances during their various life stages, and seasonally. For all of these reasons, it is very difficult to
know the total population size of a sea turtle species at any given time in any given location. As a result of
this uncertainty, nesting data from index nesting beaches are often used to estimate population trends.
Nesting data include numbers of observed nesting females and/or nest counts, and data are collected by
the combined efforts of federal, state, and territory government agencies, and private organizations.
During ongoing USFW, NMFS, and independent scientific reviews, and based on nesting data, none of
the U.S sea turtle recovery plans have yet met the recovery goals to de-list any of the six U.S. species
(e.g., NMFS USFW 2015; Seminoff et al., 2015). As an example of ongoing concern, leatherback turtle
nesting trends have been significantly decreasing in the Northwest Atlantic in recent years (Northwest
Atlantic Leatherback Working Group 2018). Kemp’s ridley sea turtle nesting numbers had been
increasing for several decades, but have declined by 20-30% in several years since 2010 for reasons
unknown (Caillouet et al., 2018).

THE ROLE OF THE SEA TURTLE STRANDING AND SALVAGE NETWORK

In light of many threats, and to advance the conservation and recovery of listed sea turtles, the Sea Turtle
Stranding and Salvage Network (STSSN) was formally established by NMFS in 1980 to document
strandings of sea turtles along the coastal U.S. and the U.S. Caribbean. On the West Coast and Pacific
Islands, NMFS Regional Offices oversee these functions. NMFS employees are regional coordinators for
these networks, as well as state coordinators for Alabama, Mississippi, Louisiana, and the Pacific
networks. NMFS employees participate directly in stranding response and transportation of stranded
turtles in some situations, and oversee mortality investigations. However, the number of NMFS
employees that are assigned to this work is small relative to the number of strandings and associated
resource needs. Thus, permitted private partners contribute the majority of the resources to respond to and
document stranded sea turtles, determine causes of morbidity and mortality, and inform conservation
management and recovery. While NMFS coordinates the networks, it is the participating local
organizations that respond to stranded turtles, collect scientific data, transport sick and injured turtles to
rehabilitation facilities, provide veterinary care, and educate the public about sea turtle conservation. The
existence and activities of these networks and partners have been deemed important by each of the
subsequent recovery plans. The stranding network also meets current societal expectations by providing
humane care for animals in distress, and by providing structure for citizen efforts to protect sea turtles
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(Cornwell and Campbell 2012). This facet is very important, and often overlooked. There are no
alternative plans to provide care for the thousands of stranded sea turtles that are found in the U.S. each
year.

THE IMPORTANCE OF THE STSSN

My work, and the work of my colleagues, has demonstrated that injured and ill sea turtles suffer from a
variety of serious physical and physiologic problems (Innis et al., 2009a, b, 2010, 2016; Manire et al.,
2017; Stacy et al., 2017; Foley et al., 2019a, b; Harms et al., 2020). We manage turtles that have suffered
severe traumatic injuries due to vessel strike. We perform surgery to remove fish hooks and line, balloon
ribbons, and plastic from the digestive system. We treat severely compromised turtles that have life-
threatening infections, such as pneumonia and septicemia. We manage severe dehydration, anemia, renal
failure, and acidosis. Our success rate is high, and we often save turtles from near death. At our hospital at
New England Aquarium, approximately 80% of sea turtles are successfully treated and returned to the
wild. In the last thorough national review of outcomes, we documented over 11,000 turtles that were
returned to the wild after rehabilitation in U.S. facilities (Innis et al., 2019).

There are several excellent examples that illustrate the importance of the stranding network in supporting
Recovery Plan priorities.

* In Massachusetts, in addition to our work with stranded cold-stunned sea turtles, we fulfill
recovery plan priorities of identifying current threats to sea turtles on foraging grounds,
evaluating the extent and effects of entanglement in fishing gear, and monitoring and reducing
incidental mortality in commercial and recreational fisheries. We have established a network to
identify entangled leatherback turtles that are stranded at sea. We quantify the number of
entanglements, including fatal entanglements; we characterize the physical and physiologic
effects of entanglement; and we monitor the long-term outcome of turtles after disentanglement
(Innis et al., 2010; Dodge et al., 2022). Our peer-reviewed literature and media outreach have
raised awareness of this problem, and have stimulated ongoing studies to further understand the
conservation impact of the entanglements, with the ultimate goal of mitigation. This STSSN work
is especially important since the involved fisheries do not have adequate federal or state observer
coverage.

* In Florida, stranding network data are routinely used to identify threats to sea turtles in foraging
and nesting areas. Stranding network data are the principal source of information regarding vessel
strike (Foley et al., 2019b). These investigations indicate that vessel strike disproportionately
affects adult sea turtles that are in near-shore waters during their breeding period. This
information is now being used for targeted outreach by state agencies and STSSN partners to
educate boaters in order to reduce the likelihood of collision.

* In Texas, stranding network observations support recovery plan priorities in identifying threats
to sea turtles on foraging grounds, and monitoring for incidental mortality in fisheries. Network
members detected an unusual increase in sea turtle strandings in 2019, involving approximately
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120 green sea turtles. Investigation indicated that these deaths were likely due to drowning, and
ultimately Coast Guard surveillance confirmed the presence of illegal gillnets containing dead
and live green turtles in the area. (Stacy et al., 2020).

As of March 2022, there are 58 facilities in 21 U.S. states and territories that are permitted by USFW to
provide long term veterinary care, rehabilitation and release for sea turtles. Such organizations include
New England Aquarium (MA), National Aquarium (MD), South Carolina Aquarium (SC), Georgia Sea
Turtle Center (GA), Audubon Nature Institute (LA), Mississippi Aquarium, Gulfarium (FL), the North
Carolina Aquariums, Sea Turtle Inc. (TX), and many others. There are also some permitted partners that
do not provide veterinary care, but provide stranding response, disentanglement and release, initial
recovery of beached turtles, and transport of turtles to long term rehabilitation facilities. Such
organizations include Massachusetts Audubon Wellfleet Bay Wildlife Sanctuary and the Center for
Coastal Studies (MA). Network facilities collaborate closely. We assist each other with distribution of
caseload and transportation of turtles. We share data, ideas, and methods. We cross-train and teach each
other. We conduct collaborative research projects, and we publish our findings. We educate veterinary
students and future marine biologists. We educate the public about sea turtles and marine conservation, in
general, through our public exhibits, social media platforms, and sea turtle release events. We
successfully rescue and rehabilitate thousands of sea turtles amidst increasing threats.

THE COSTS OF CARE

Sea turtle rescue and rehabilitation facilities largely rely on their own operating budget and donations for
the majority of expenses. Many of our facilities overly rely on volunteer labor. Our facilities must be
permitted by the USFW, and therefore we must comply with rigorous permit conditions that dictate the
infrastructure of our physical plant and the training and credentials of our personnel (USFW 2019). As the
number of strandings increases, this is becoming an unsustainable model. The limitations of this model
were made even more clear during the coronavirus pandemic, when many facilities were forced to limit
their staffing and close to the public, losing their major source of revenue, yet were faced with a
consistently high caseload of stranded turtles. For example, my institution was forced to close to the
public for 26 weeks in 2020, just prior to our peak sea turtle stranding period. We had to lay off 40% of
our staff, and we incurred a $5 million budget deficit. Yet, we continued to provide care for the nearly
400 sea turtles that stranded in MA in the subsequent months.

Stranding response and associated veterinary care for sea turtles are expensive. There are costs associated
with initial recovery of turtles from the environment, transporting turtles to rehabilitation facilities,
provision of veterinary care, and eventual transportation to release sites. Turtles often require intensive
veterinary care for weeks to months before they can be returned to the wild. Our level of care has become
quite sophisticated and continues to advance each year. We have capabilities that are on par with other
more conventional realms of veterinary medicine, and we require the same equipment, drugs, and skills
that are used for domestic species. We require large salt-water tanks, excellent water quality, and proper
temperature and lighting. We require radiology systems, medical record systems, surgical facilities,
endoscopy equipment, ultrasound machines, incubators, and facilities to support post-mortem evaluations.
As with other forms of technology, such medical equipment evolves rapidly and has a functional lifespan.
A funded plan to maintain and replace medical equipment is needed over time in order to meet
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contemporary standards. We incur costs for diagnostic services such as blood analysis and
microbiological cultures. We incur costs to conduct clinical research. We investigate new ways to manage
certain conditions; we determine how certain drugs are metabolized by sea turtles; we create new
diagnostic methods; and we evaluate new interventions (Innis et al., 2016; Manire et al., 2017; Innis et al.,
2020; Powell et al., 2021). Upon completion of rehabilitation, we incur substantial costs to transport
turtles to appropriate release sites. Groups of sea turtles sometimes need to be transported hundreds or
thousands of miles by vehicle or airplane in order to distribute the caseload, and to release them into
thermally appropriate habitat (Hunt et al., 2020). A recent informal survey of eight sea turtle stranding
and response institutions on the East Coast of the U.S., conducted by the National Aquarium and South
Carolina Aquarium, found collective spending of $5 million per year and a median annual cost of more
than $400,000 per institution for sea turtle stranding response and rehabilitation. At my facility, we spend
approximately $1 million per year to support our sea turtle rescue program, with federal support covering
less than five percent of these costs.

Sea turtles are not currently given a full suite of federal support, such as the support that is given to
marine mammals by the Marine Mammal Protection Act of 1972. Associated with the MMPA, the John
H. Prescott Marine Mammal Rescue Assistance Grant Program provides competitive funding to
organizations that investigate and respond to stranded marine mammals. Through the Prescott Grant
Program, NMFS has awarded more than $67 million over the last 20 years in competitive grant funding to
marine mammal stranding network participants to respond to and care for federally protected marine
mammals. Yet, there is no analogous funding source to respond to and care for threatened and endangered
sea turtles that are federally protected under the Endangered Species Act.

Establishing a funding source for sea turtle rescue, rehabilitation, and research, as proposed by HR7918
(and S4432), would sustain and enhance the ongoing efforts of U.S. sea turtle stranding networks. Given
the growing number of strandings, funding is needed to increase the spatial capacity and infrastructure of
each facility. Funding is needed to support a sufficient paid labor force, medical care for the turtles, and
transportation of turtles between stranding locations, rehabilitation centers, and release sites. Funding is
needed to coordinate local, regional, and national efforts. By creating a grant program at the Department
of Commerce for sea turtle rescue, recovery, and research, HR7918 would authorize $5 million in annual
funding. This funding would be competitively available to all facilities that are permitted by USFW to
provide stranding response and rehabilitation. Per HR7918, these funds could be used to support facility
operating costs for these critical activities.

RESEARCH NEEDS AND OPPORTUNITIES

In addition to the basic premise of rescuing and rehabilitating turtles and returning them to the wild,
research funding is also needed to understand post-release survival and behavior of rehabilitated turtles, in
order to objectively evaluate the conservation impact of these efforts. While we successfully rehabilitate
and release turtles to the wild, we have few observations on the long-term fate of the great majority of
individuals (Innis et al, 2019). We must use emerging technology to gain long-term outcome data for sea
turtles that are released from our programs.

And we must determine whether these turtles are eventually reproducing and contributing to the
population. Our initial work with satellite and acoustic telemetry tags indicates that these tools will be
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important in this realm. We have successfully monitored turtles for over a year after release from
rehabilitation or disentanglement (Innis et al., 2010; Dodge et al., 2014, 2022), and our very recent work
with surgically implanted acoustic tags may provide data for as long as ten years after release.

Along with assessing survivorship of rehabilitated sea turtles, these new, long-term tagging techniques
will allow us to use rehabilitated sea turtles as a proxy for free-ranging turtles to understand behavior and
habitat use of these cryptic species. Limited post-release monitoring data from our own program and
others (e.g., Robinson et al., 2020) suggest that rehabilitated sea turtles resume typical migratory and
diving behaviors after release, comparable to that of wild-caught individuals. Tagging rehabilitated sea
turtles will provide much-needed insight into the spatial ecology, diving behaviors, and critical habitats of
sea turtles, particularly for elusive life stages and in data-poor regions where sea turtles are difficult to
access. These data are currently in high demand to understand and mitigate potential conflict between
wildlife and expanding industries such as offshore wind and subtidal aquaculture. While limited use of
these technologies may be accomplished with funding from other sources, HR7918 would accelerate and
expand this work because it explicitly creates competitive grant funding for such research.

In conclusion, HR7918 will improve our ability to provide care to stranded sea turtles in the U.S., and it
will improve our ability to understand the value and long-term outcome of our efforts.
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