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Along with salinity and temperature changes, I observed firsthand the effects of sea level rising
as the beach eroded up to 5 meters over a two-month period. This greatly reduces the nesting
space availability and forces the turtles to either nest in the intertidal zone, which leads to
waterlogging, or forces them to dig at the 1m wall created by tidal erosion (Figure 9). In some
areas, vegetation prevents any inland movement, which reduces the nesting area availability.
Brenes is working with a team to monitor the erosion along the beach and for now, continually

transplant nests to a protected rookery.

Figure 9: 1 m tall erosion slope and debris from the Rio Térraba at Playa Tortuga

Current Research in Atlantic Populations
Examining firsthand two distinct geographic locations, both the Atlantic and the Pacific,
allowed me to gain a more global interpretation of the effects of climate change and other

anthropogenic factors on disconnected sea turtle populations. I am able to compare and contrast
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differing stressors, turtle responses, and human influence of the two distinct areas in order to
better understand on a global scale, the current and potential future status of sea turtle
populations as a whole.

Comparable to the Reserve Playa Tortuga, many non-profit organizations exist to help
rehabilitate and study stranded and injured sea turtles in New England. While some of the local
New England organizations focus solely on rehabilitating the animals, others have a strong focus
toward conservation and research. In December, I attended a talk about Cape Cod efforts in sea
turtle conservation, given by Robert Prescott of the Wellfleet Wildlife Sanctuary of the
Massachusetts Audubon Society. He stated that last year, Cape Cod Bay trapped 1179 cold
stunned sea turtles, including Kemp’s ridley, loggerhead, and green sea turtle species. Many
local organizations, including Massachusetts Audubon’s Wellfleet Wildlife Sanctuary, National
Marine Life Center, the Boston Aquarium, and more participated in rehabilitating the turtles with
a combined 83.5% success rate. Conservation efforts and tools are evolving with our increasing
technological advancements and knowledge of climate change. Adaptive responses to threatened
sea turtle populations, coupled with a co-evolution of conservation efforts and public awareness
of the seven endangered species of sea turtles, may potentially allow for the survival of these
species in the future.

The majority of the stranded turtles were juvenile Kemp’s ridley, Lepidochelys kempii, of
“dinner plate” size. Many researchers are currently working toward understanding the cause of
the strandings and are looking toward the rapid warming of the Gulf of Maine as a major cause.
Kate Shaffer of the National Marine Life Center describes that although a vast majority of the
rescued stunned turtles survives, some unfortunate juveniles are too weak and die of pneumonia,

or succumb to fatal boat strikes or carapace damage from wave action along the rocky intertidal
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zone. The Wellfleet Wildlife Sanctuary examines the carcasses of the stunned turtles that did not
survive and through the necropsies, identifies cause of death and parasite abundance. They hope
that through these necropsies, performed by volunteers, researchers will gain a deeper
understanding of the stranding events and note any observable patterns.

Many of the reports on current and future statuses of sea turtle species seem to indicate an
unpromising future; however, conservation efforts have dramatically increased over the past 30
years, and the trend continues upward (Figure 10).
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Figure 10. Increase in interest in marine turtles and climate change. Number of published studies
per year (resulting from ISI Web of Science search, 28 January 2009) containing the search
terms ‘marine turtles OR sea turtles’ and ‘climate change OR global warming’ in the title,
abstract or entire article (Hawkes et al., 2009).
This suggests that there is hope for understanding and potentially helping to solve many of the
problems sea turtles are facing and will face in the future with predicted climate change.
Understanding the problems is the first step; humans should acknowledge our global impact and
work toward conservation efforts to help alleviate and prevent the anthropogenic effects and
global climate change consequences. Though managing migratory species is difficult as they
frequently cross country borders, there is the potential to establish local management plans and

marine protected areas, and to reduce anthropogenic development and deterioration of nesting

beaches. The key to combatting climate change effects is adaptive management plans in which
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experimental strategies are tested and subsequently altered by a team of stakeholders (De Leo
and Levin 1997). Through adaptive management plans, conservationists can not only strive to
solve ecosystem degradation but furthermore understand the processes involved and adapt to the

ever-changing conditions.

Conclusions

The current state of global sea turtle populations is threatened by climate change and
human development, emissions, and exploitation. Global climate change, which is causing sea
level to rise significantly and sand and air temperatures to increase drastically, is currently
threatening nesting habitat availability and hatchling sex ratio balance. Humans greatly impact
both the vital marine and terrestrial environments of foraging and nesting sea turtles through
ocean acidification, development, and over exploitation; all seven sea turtle species are
threatened and some populations fare worse than others due to a lack of temporal and spatial
refugia. Conservation and management relies on present and future research and understanding
of anthropogenic and climate change effects on marine and coastal habitats.

As sea turtles are reptiles, hatchling sex is determined during the incubation process in
the nests within coastal sand. Clutches of about 80 to 130 eggs rely on sand temperatures of
about 29°C for a relatively unbiased sex ratio. If the nests are inundated with saltwater from
spring tides, the eggs will drown causing a 100% mortality rate. With global climate change
projected to cause increased sand and air temperatures, sea level rise, and consequently higher
variability of spring and storm tides, sea turtle recruitment will be significantly altered with a

high female bias and smaller fledgling populations. Humans are exacerbating the issue by
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increasing coastal development; this prevents inland migration of nesting females and limits
nesting habitat to low-lying near shore sands at higher risk.

Ocean acidification, a product of human carbon dioxide emissions, is causing a dramatic
reduction in coral calcification in tropical reef systems. These foraging habitats will be further
compromised by seawater temperature increase, and a reduction in reef area and stability could
greatly limit prey availability for many species of sea turtle. Furthermore, human fisheries pose
a threat to turtle populations as large portions of adult and juvenile populations die as bycatch.
Though some species have shown historic resilience to temperature and habitat change, the
current and projected rates of climate change as well as the consequences of anthropogenic
pressure may be too great to allow for population adaption.

While in Costa Rica, I was able to observe the present state of E. imbricata and L.
olivacea foraging and nesting along the Pacific Coast. I witnessed bleaching events, gathered
information on nesting beach temperature, erosion, and salinity, and recorded sponge and
tunicate prey availability as baseline information for the Reserva Playa Tortuga conservation
efforts. My two areas of interest are currently and will be greatly affected by sea level rise,
temperature increase, and bleaching events. It is vital in establishing conservation plans to
monitor these sites and establish a record of observable data. Understanding the current status of
these populations could allow conservationists to more accurately predict and help prevent future
population reduction.

Other organizations, like the Massachusetts Audubon Society and the National Marine
Life Center, are working hard to understand some of the problems affecting local L. kempii
populations. Mass strandings and cold stunning events are threatening the migratory juvenile

population; conservationists and researchers are working together to understand the cause —
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speculated as global warming — and are helping to rehabilitate thousands of juveniles to alleviate
the stress on the population. An increased awareness for these populations will hopefully
encourage future conservation efforts and increase the populations’ resilience to projected
climate change.

Though sea turtle research has drastically increased in the last decades, all seven species
are still endangered and consequently threatened by climate and anthropogenic factors. Human
progress and beach development decreases available nesting sites, and the steady state of global
warming poses imminent threats to population sex ratios and even hatchling survival.
Furthermore, human exploitation through fisheries and illegal hunting exacerbates all climate
change-related effects. To continue researching this trend, further studies must be conducted to
understand the exact effects altered sex ratio will have on population composition and size. If
populations exhibit resilience and adaptability in nesting site location and evolutionary response
to climate change, some populations of various species may survive. If we continue the trend of
high global emissions; however, the population’s adaptation and resilience may not be fast or
strong enough to cope with the current rates of global climate change, increased temperature, sea

level rise, and human development.
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