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What three feet of seawater could mean for
the world's turtles

March 26 2018

The habitat of red-bellied short-necked turtles is expected to be affected by
rising sea levels. Credit: Todd Stailey/Tennessee Aquarium

Ninety percent of the world's coastal freshwater turtle species are
expected to be affected by sea level rise by 2100, according to a study
from the University of California, Davis.
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The study, published in Early View online today in the journal Biological
Reviews, is the first comprehensive global assessment of freshwater
turtles that frequent brackish, or slightly salty, waters. The study may
help guide conservation strategies for turtles.

"About 30 percent of coastal freshwater species have been found or
reported in a slightly saltwater environment," said lead author Mickey
Agha, a UC Davis graduate student in associate professor Brian Todd's
lab in the Department of Wildlife, Fish and Conservation Biology. "But
they tend to live within a low-level range of salinity. If sea level rise
increases salinity, we don't yet know if they'll be able to adapt or shift
their range."

From Suisun Marsh to the world

Of the world's 356 turtle species, only about seven are sea turtles, 60 are
terrestrial tortoises, and the rest live in freshwater environments, such as
lakes, ponds and streams. Of those, about 70 percent live near coastlines,
which are expected to experience rising sea levels. Some freshwater
turtles lose body mass and can die when exposed to high levels of salty
water, while others can tolerate a broader range of salinity.

UC Davis wildlife biologists have been studying western pond turtles in
the semi-salty waters of Suisun Marsh in Northern California. While
abundant in the marsh, this species is in decline in many other parts of
the state. The researchers observed that the turtles could face a triple
threat of drought, water diversions and increased sea level rise, all of
which can result in saltier habitats for them. It prompted the researchers
to wonder not only how the western pond turtle would cope with such
changes, but also how freshwater turtles around the world are expected
to fare under the projected sea level rise of three feet by 2100.
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Lead author Mickey Agha holds a Western Pond Turtle at Suisun Marsh in
Northern California. Credit: Mickey Agha/UC Davis

When seawater meets freshwater
In their assessment, the study's authors used a warming scenario
projected for 2100 to overlay estimates of sea level rise on

georeferenced maps of coastal turtle species worldwide.

The results indicated that turtles most at risk from sea level rise live in
Oceania—Southeast Asia, Australia, and New Guinea—and southeastern
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North America. In those regions, about 15 species may lose more than
10 percent of their present range.

Of the species most affected, half live on the island of New Guinea,
where many species are predicted to see an average of 21 percent of

their range flooded by a 3-foot rise in sea level.

Additionally, the study estimates that sea level rise will affect:

® 65 percent of the range of Australia's snake-necked turtle

* About 20 percent of the range of the pig-nosed turtle, native to
northern Australia and southern New Guinea

* 30 percent of the range of the diamondback terrapin, which lives
in the eastern and southern U.S., as well as the New Guinea giant
softshell turtle and Brazilian slider turtle
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Sea level rise may affect 20 percent of the range of the pig-nosed turtle. Credit:
Todd Stailey/Tennessee Aquarium

Harmless, inoffensive, long-lived

Turtles are arguably one of the more beloved reptiles on the planet.
"They're harmless, they're friendly, they live a long time," said senior
author Todd. "They're about as inoffensive as you can get for an animal,

and they've existed for so long."

Western pond turtles, for example, can survive more than 50 years in the
wild. And turtle species have been on Earth for tens of millions of years.

More research is needed to see how freshwater turtles can adapt and
adjust to these changing environments, but what researchers see now
raises concerns.

"If we've underestimated the impact of sea level rise along coastlines, we
don't yet know whether these turtles can adapt or shift fast enough to
move with the changing salinity, or whether that part of its range will be
gone forever," Agha said.

Todd added: "This is a species that is slow to evolve. If we rely on
natural selection to sustain them, they will likely disappear."

More information: Mickey Agha et al. Salinity tolerances and use of

saline environments by freshwater turtles: implications of sea level rise,
Biological Reviews (2018). DOI: 10.1111/brv.12410
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