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The One-two Punch for sea turtles
Sea turtles are in trouble around the world. Given the severely diminished populations,
threats from global warming may be too much for sea turtle populations to withstand.
But if we act now to protect sea turtles, they may be able to adapt and survive.
Sea turtles have been swimming the world’s
oceans since before the dinosaurs roamed
the Earth. Just decades ago, sea turtles were
abundant but now populations are dwindling.
Sea turtles live for a long time, but only reach
reproductive maturity late in life. Natural
threats, such as predators, take a heavy toll
on sea turtles, meaning that relatively few
survive to maturity and even fewer live to
reproduce. On top of these natural threats,
humans have piled on a myriad of other
threats: commercial fishing catches and kills
thousands upon thousands of sea turtles
every year, development destroys nesting
beaches, people still collect and sell turtle
eggs at nesting beaches, and pollution kills sea
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turtles that ingest plastic waste. As a result of
these needless abuses, every species of sea turtle that swims in United
States water or nests on United States beaches is listed as endangered or
threatened under the Endangered Species Act.
Adding to these other severe threats, humans are now threatening the
ecosystems that sea turtles depend on by altering the Earth’s climate.
By burning fossil fuels and polluting the atmosphere with carbon
dioxide, methane, nitrous oxide, and other greenhouse gases, our
actions are shifting Earth’s climate, disrupting land use and agriculture,
degrading water and air quality, flooding coastal lands, and destroying
marine habitat.1
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sea turtles of the UNITED STATES
Olive Ridley Sea Turtle, Lepidochelys olivacea
Status: Endangered (Mexico’s Pacific coast breeding colonies)
Threatened (all other areas)
Olive ridley sea turtles do not nest in the United States, although individuals
migrate to feed in the waters off of the southwestern coast. They are regarded
as the world’s most abundant sea turtle, though they have declined significantly
from their former population levels. They are named for their olive-colored shell.
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Green Sea Turtle, Chelonia mydas
Status: Endangered (Florida & Mexico’s Pacific coast breeding colonies)
Threatened (all other areas)
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Green sea turtles are found in the Atlantic Ocean from Florida to Massachusetts, as
well as in the Gulf of Mexico and the Caribbean. Primary nesting sites for the Atlantic
populations in U.S. waters are the eastern coast of Florida, the U.S. Virgin Islands and
Puerto Rico. Additionally, they inhabit the central Pacific, including the Hawaiian
Islands. When green sea turtles are not nesting or foraging in coastal waters, they can
be found in the open ocean. They are named for their green-colored body fat.

Kemp’s Ridley Sea Turtle, Lepidochelys kempii
Status: Endangered
The smallest of all the sea turtles, Kemp’s ridley sea turtles are about two feet long
and weigh up to 100 pounds. Their primary habitat is the nearshore and inshore
waters of the northern Gulf of Mexico and nesting populations are found along the
southeastern coast of Texas and northern Mexico.
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Leatherback Sea Turtle, Dermochelys coriacea
Status: Endangered
The largest sea turtles in the world, leatherbacks spend most of their time out
in the open ocean, though the females from the Atlantic population come to
nest in Florida, the U.S. Virgin Islands and Puerto Rico. In the past 25 years, the
Pacific population has declined by 95 percent mainly because of being caught by
fishing gear, human consumption of eggs, and ingesting plastic waste.
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Loggerhead Sea Turtle, Caretta caretta
Status: Threatened
Loggerhead sea turtles are found in the Atlantic, Pacific, and Indian Oceans.
They nest on beaches from Texas to Virginia. Florida hosts one of the two most
important nesting beaches for the species in the world. Loggerheads are named
so because of their large heads, which have a strong jaw for crushing shellfish.
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Hawksbill Sea Turtle, Eretmochelys imbricata
Status: Endangered
In the United States, hawksbill sea turtles nest on beaches in the U.S. Virgin
Islands, Puerto Rico, Texas, and Hawaii. They are named for their beak-like mouth.
Extensive poaching for the highly prized hawksbill shell has caused hawksbill
populations to plummet worldwide.
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Global warming
Global warming refers to the increase in the Earth’s temperature caused by
the dramatic increase in the concentration of greenhouse gases and
other warming pollutants in the atmosphere, primarily from burning
of fossil fuels. These gases accumulate in the atmosphere like a
blanket around the Earth allowing sunlight to pass through and
warm the planet. Some of the heat from the sun is absorbed
by the Earth and then radiated back to the atmosphere. In
turn, some of this heat is captured by the greenhouse gases,
warming the atmosphere. This process is known as the
Greenhouse Effect. While natural levels of greenhouse
gases are, in fact, vital to the maintenance of a habitable
temperature on Earth, human produced greenhouse
gases are magnifying this process, causing the planet to
warm much more than our ecosystems can tolerate.
The 4th Intergovernmental Panel on Climate Change
(IPCC) study released in February reports several global
changes in the climate including those in amounts
of precipitation, ocean salinity, wind patterns, Arctic
temperatures, and Arctic ice. In addition to these changes,
extreme weather such as droughts, heavy precipitation,
heat waves, and intense tropical storms, also results from
climate change. The IPCC is now reporting that the increase in
global temperatures is “very likely due to the observed increase in
anthropogenic greenhouse gas concentrations.”2

Extreme Weather
The IPCC reports that it is very likely we will see an increase in heavy
precipitation events over most areas, as well as an increase in intense
tropical cyclone activity. This type of severe weather could increase erosion
rates and greatly reduce the beach habitat of sea turtle species along the
shores of the United States. An increase in hurricanes along southern U.S.
shores could flood the nests of sea turtles found in the sands and decrease
nesting success rates.24 Increased rainfall causes high levels of mortality for
sea turtle eggs and hatchlings, and affects the sex of the hatchlings, if they
survive, through the cooling of the turtle nests.25
Scientists believe that the nesting areas of sea turtles naturally are located
in areas where extreme weather events have occurred in the past, but that
sea turtles succeed in these areas through maintaining a large population
size and spreading nests over a wide geographic area. With sea turtle
populations already diminished, nesting habitat shrinking and growing
threats from climate change, including increasing threats from extreme
weather, the strategy sea turtles have evolved for surviving extreme
weather may no longer work.26

4

CLIMATE CHANGE AND COMMERCIAL FISHING: A One-two Punch For Sea Turtles

NASA

Sea Level Rise
As global warming continues to melt glaciers and ice sheets and heat the oceans, sea levels rise. In
fact, sea level rise projections for the end of the 21st century range from 0.18 m to 0.59 m. Sea level
rise is predicted to flood low coastal areas and accelerate erosion.3 Even a small rise in sea level could
result in a large loss of beach nesting habitat. A study conducted in Bonaire estimated that a 0.5 m
rise in sea level could consume up to 32% of beach area on the island.4 The three most vulnerable
land areas in the United States to sea level rise are Louisiana, southern Florida and the Chesapeake
Bay.5 Sea level rise in Florida will be especially problematic as the beaches of Florida are some of the
most important sea turtle nesting habitat in the world.

The Florida Example
The peninsula of Florida has 825 miles of beaches, of which nearly 40% are in a critical state of
erosion.6 The peninsula is also home to some of the most important sea turtle nesting rookeries
in the world. Ninety percent of all loggerhead nesting that occurs in the United States takes place
on Florida beaches.7 Sea level rise in Florida is predicted to be between 0.11 m and 0.36 m by
2080.8 The entire Florida coastline is susceptible, especially the Florida Keys and Miami. Beaches
that are narrow, at low elevations and are backed by hotel land use were identified as the most
vulnerable in a recent study.9 Florida, with heavy coastal development and artifically enhanced and
armored beaches, may suffer accelerated beach loss, further jeopardizing already threatened and
endangered sea turtle populations.

a.

b.

a. Map of projected sea level rise in Florida. Red area indicates places inundated by a 1-meter rise in
sea level. Map courtesy of Jonathan Overpeck at the University of Arizona. b. Map of Florida nesting
beaches. Map courtesy of Florida Fish and Wildlife Research Institute.
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Rising Temperatures
In addition to rising sea levels, climate change is likely to result in further increases in
the temperature of the sand, which could alter the sex ratio in sea turtle populations.10
As with some other reptile species, the sex of sea turtle hatchlings is determined by
temperature.11 In the case of turtles, hatching when the sand is above the pivotal
temperature produces a female; hatching below the temperature produces a male.12
If rising temperatures cause mostly female turtles to be born, the population will
rapidly decline. One recent study concludes that it is likely that southern populations
of turtles in the United States will become “ultra-biased” towards female populations if
temperatures increase by even 1˚C.13
Similarly, if the air and water temperatures rise, the time of year when sea turtle nesting
occurs could be drastically changed.14 Evidence is growing that changes in temperature
due to climate change shift critical life events in many species including their breeding,
feeding and migration cycles.15,16 For example, important springtime events, such as
leaf-unfolding, migration, and the laying of eggs are starting earlier or moving towards
higher latitudes and altitudes.17
David Palange

Ocean Currents
Increasing ocean temperatures, together with the addition of significant amounts of
fresh water from melting ice caps and glaciers, may disrupt ocean current patterns and
break down the marine food web. Sea turtles depend on ocean currents throughout
their life. Juvenile sea turtles journey across ocean basins, sometimes swimming with
currents, in search of productive feeding grounds. Young adults move through coastal
areas, migrating thousands of miles to feed in open-ocean pelagic waters in search
of oceanic fronts, upwelling zones, and eddies
where their food is concentrated. Adult females
often travel across ocean basins to return to their
original nesting beaches to lay eggs and renew
the cycle. They are excellent navigators, able to
sense minute variations in the Earth’s magnetic
field.18 There is growing evidence that climate
change will change ocean currents.19 With any
changes in ocean circulation, either through the
oceans heat content or atmospheric cycles, sea
turtles may have to alter their movements and
possibly even shift their range, along with the
timing of their nesting.
Climate change will likely affect seagrass beds by
changing tidal circulation or water motion which
would decrease the growth rates of the grass by
limiting the amount of sunlight that reaches the
beds.20 Seagrass is a primary food source for green
sea turtles, so degradation of seagrass beds could
have a significant effect on these animals.

6

Hugo Ahlenius, UNEP/GRID-Arendal

The great ocean conveyor belt.
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Ocean Acidification
Warming temperatures are not the only problem for the oceans
resulting from the massive amounts of carbon dioxide and other
pollutants we are releasing into the atmosphere. These excessive
amounts of carbon dioxide are actually changing the chemistry of
the oceans—making them more acidic. Acidifying oceans will have
major adverse effects on corals and other marine life, especially
those that produce shells. As the oceans become more acidic
corals and other organisms will be unable to build new skeletons
and shells and those that already exist will begin to dissolve.21
The oceans absorb carbon dioxide from the atmosphere, which
reacts with sea water to produce carbonic acid and also reduces
the amount of available carbonate. Corals and other organisms use
carbonate to produce their calcium carbonate (limestone) skeletons
and shells. As the pH in the oceans become more acidic, shells and
skeletons of ocean organisms are dissolving. The lack of carbonate
also means that corals and other organisms will find it increasingly
difficult to produce new skeletons and shells.
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Hawksbill sea turtles primarily eat soft sea sponges that are found on coral reefs. The degradation of coral reefs
will likely hurt hawksbills and other sea turtle species that use coral reefs for food and protection. Crustaceans and
mollusks, which play a large part in the loggerhead sea turtle diet, rely on what carbonate can be found in the ocean
to produce and replenish their calcium carbonate shells. Ocean acidification could leave some vital animals in the
sea turtle diet more vulnerable to other species preying on them, lower rates of population survival, and diminish
the biodiversity of the ecosystem.22,23

Role of Sea Turtles in the Ecosystem:
Sea turtles play several important roles in the ocean ecosystem.
Diminishing sea turtle populations could have major ramifications on
entire marine ecosystems. For example, sea turtles feed on jellyfish
in the Chesapeake Bay; jellyfish in turn feed on fish larvae. Fewer sea
turtles could result in an increase in the jellyfish population, causing
“blooms” that would harm the fish populations of the bay.27 Green
sea turtles grazing on seagrass actually increase the productivity and
nutrient content of the beds, thus benefiting other species.28 By eating
sponges, hawksbills keep the balance of sponges and corals on reefs
and thus play an important role in coral reef ecosystems.29 Sea turtles
also play an important role in nutrient transport, bringing substantial
quantities of nutrients from feeding areas to nutrient-poor coastal
habitats near nesting beaches.30 Sea turtles play important roles in
the ecosystems they inhabit and reducing their population sizes can
cause damaging rippling effects thought the ocean.

NMFS
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Conclusions
The effects of climate change are already being documented. The impacts on sea turtles will put
these threatened and endangered species under ever increasing pressure. Though the full extent of
the consequences will not be felt until many decades into the future, precautionary action must be
taken now to minimize inevitable losses. We need to take action now to ensure that we have robust
populations of sea turtles that will be better able to withstand the new and deadly challenges of
climate change.
We must reduce global warming and recover sea turtle populations so they will be better able
to adapt to the consequences of climate change and ocean acidification. Protecting sea turtle
populations must be a multi-faceted effort on the part of us all. Reducing emissions of greenhouse
gases into the atmosphere through acts such as buying energy efficient appliances and driving less
can help to reduce the effects of climate change. The health of sea turtle populations can be improved
by expanding protections for sea turtle habitats and reducing threats from commercial fishing.

Recommendations:
• Expand the use of renewable energy sources
and reduce greenhouse gas emissions from all
sectors of the economy
• Protect key habitat areas for sea turtles
• Require techniques to reduce sea turtle
interactions and mortality in fisheries
• Conduct research to determine how many
turtles are in U.S. waters and what effect human
induced mortality is having on their populations

8

CLIMATE CHANGE AND COMMERCIAL FISHING: A One-two Punch For Sea Turtles

References:
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

22.
23.
24.
25.

26.
27.
28.
29.

30.

IPCC, 2007: Summary for Policymakers. In: Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M.Tignor and H.L. Miller
(eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.
Soloman, Susan, et al., eds. Climate Change 2007 The Physical Science Basis. New York, NY: Cambridge University Press, 2007.
According to Bruun’s rule beach recession will increase 50 to 100 times the sea level rise.
Fish, M.R., et al. 2005. Predicting the impact of sea-level rise on Caribbean sea turtle nesting habitat. Conservation Biology 19: 482-491.
MD DNR webpage
Hauserman, J. 2007. Florida’s Coastal and Ocean Future: A Blueprint for Economic and Environmental Leadership. CCC/STSL.
Florida Fish and Wildlife Conservation Commission (FWC), Fish and Wildlife Research Institute. Long-Term Monitoring Program Reveals a Decline in
Florida Loggerhead Sea Turtle Nesting. http://research.myfwc.com/features/view_article.asp?id=27537
Walton, T. 2007. Projected sea level rise in Florida. Ocean Engineering 34: 1832-1840.
Fish, M.R., et al. 2005. Predicting the impact of sea-level rise on Caribbean sea turtle nesting habitat. Conservation Biology 19: 482-491.
Impacts of Climate Change on Australian Marine Life. 2006. Eds: Alistair J. Hobday, Thomas A. Okey, Elvira S. Poloczanska, Thomas J. Kunz, Anthony J.
Richardson. CSIRO Marine and Atmospheric Research: http://www.greenhouse.gov.au/impacts/publications/marinelife.html
Hays G.C, Broderick A.C., Glen F. and B.J. Godley. 2003. Climate change and sea turtles: a 150-year reconstruction of incubation temperatures at a major
marine turtle rookery. Global Change Biology, 9: 642-646.
Hays G.C., Broderick A.C., Glen F. and B.J. Godley. 2003. Climate change and sea turtles: a 150-year reconstruction of incubation temperatures at a major
marine turtle rookery. Global Change Biology, 9: 642-646.
Hawkes LA, Broderick AC, Godfrey MH and BJ Godley. 2007. Investigating the potential impacts of climate change on a marine turtle population. Global
Change Biology 13: 923-932.
Weishampel J.F., Bagley D.A., and L.M. Ehrhart. 2004. Earlier nesting by loggerhead sea turtles following sea surface warming. Global Change Biology, 10: 1424-1427.
Hughes L. 2000. Biological consequences of global warming: is the signal already apparent? Trends in Ecology and Evolution, 15: 56-61.
Walther G.R., Post E., Convey P, et al. 2002. Ecological responses to recent climate change. Nature, 416, 389-395.
IPCC, 2007: Summary for Policymakers. In: Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M.Tignor and
H.L. Miller (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.
MTSG (Marine Turtle Specialist Group). 1995. A global strategy for the conservation of marine turtles. IUCN Species Survival Commission, Cambridge, UK.
Wood, R.A., Keen, A.B., Mitchell, J.F.B., and J.M. Gregory. 1999. Changing spatial structure of the thermohaline circulation in response to atmospheric CO2
forcing in a climate model. Nature 399, 573-575.
Short, F.T. and H.A. Neckles. 1999. The effects of global climate change on seagrasses. Aquatic Botany 63, 169-196.
Orr, J.C. Fabry, V.J., Aumont, O., Bopp, L. Doney, S.C., Feely, R.A., Gnanadesikan, A., Gruber, N., Ishida, A., Joos, F., Key, R.M., Lindsey, K., Maier-Reimer, E., Mataer, R.,
Monfray, P., Mouchet, A., Najjar, R.G., Plattner, G.K., Rodgers, K.B., Sabine, C.L., Sarmiento, J.L., Schlitzer, R., Slater, R.D., Totterdell, I.J., Weirig, M.F., Yamanaka, Y., and
A. Yool. 2005. Anthropogenic ocean acidification over the twenty-first century and its impact on calcifying organisms. Nature 437, 681-686.
Gazeau F, Quiblier C, Jansen JM, Gattuso J, Middelburg J J, and C H R Heip. 2007. Impact of elevated CO2 on shellfish calcification. Geophysical Research
Letters. 34: L07603.
Caldeira, Ken. 2007. What corals are dying to tell us about CO2 and ocean acidification. Oceanography 20(2): 188-195.
Pike D.A. and J.C Stiner. 2007. Sea turtle species vary in their susceptibility to tropical cyclones. Oecologia, 153, 471-478.
Houghton J.D.R., Myers A.E., Lloyd C., King R.S., Isaacs C. and G.C. Hays. 2007. Protracted rainfall decreases temperature within leatherback turtle
(Dermochelys coriacea) clutches in Grenada, West Indies: Ecological implications for a species displaying temperature dependent sex determination.
Journal of Experimental Marine Biology and Ecology, 345, 71-77.
Van Houtan K.S. and O.L. Bass. 2007. Stormy oceans are associated with declines in sea turtle hatching. Current Biology, 17, 590-591.
Gulko D.A.and Eckert K.L. 2003. Sea Turtles: An Ecological Guide. Mutual Publishing, Honolulu, HI. 128 pp. from Oceana report on Pacific Sea Turtles.
MTSG (Marine Turtle Specialist Group). 1995. A global strategy for the conservation of marine turtles. IUCN Species Survival Commission, Cambridge,
UK. From Oceana report on Pacific Sea Turtles.
Meylan, A. B. 1988. Spongivory in hawksbill turtles: A diet of glass. Science (Washington, D.C.) 239:393 and Bjorndal, K.A. and Jackson, J.B.C. 2003. Roles
of sea turtles in marine ecosystems: Reconstructing the past. P.259-273 in Lutz, P.L., Musick, J.A., Wyneken, J. (eds) The Biology of Sea Turtles Volume II.
CRC Press, Boca Raton, FL.Both from Oceana report on Pacific Sea Turtles.
Bjorndal, K.A. and Jackson, J.B.C. 2003. Roles of sea turtles in marine ecosystems: Reconstructing the past. P.259-273 in Lutz, P.L., Musick, J.A., Wyneken,
J. (eds) The Biology of Sea Turtles Volume II. CRC Press, Boca Raton, FL and MTSG (Marine Turtle Specialist Group). 1995. A global strategy for the
conservation of marine turtles. IUCN Species Survival Commission, Cambridge, UK. Both from Oceana report on Pacific Sea Turtles.

Oceana | Protecting the World’s Oceans www.oceana.org

9

Oceana campaigns to protect and restore the world’s oceans. Our teams of marine scientists, economists, lawyers and
advocates win specific and concrete policy changes to reduce pollution and to prevent the irreversible collapse of fish
populations, marine mammals and other sea life. Global in scope and dedicated to conservation, Oceana has campaigners
based in North America (Washington, DC; Juneau, AK; Monterey, CA; Portland, OR), Europe (Madrid, Spain; Brussels, Belgium)
and South America (Santiago, Chile). More than 300,000 members and e-activists in over 150 countries have already joined
Oceana. For more information, please visit www.Oceana.org.

2501 M Street NW, Suite 300 Washington, DC 20037 USA

