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Why leatherback turtles linger in South
Pacific Gyre, and why it matters

February 8 2011

Leatherbacks. They are the Olympians of the turtle world — swimming
farther, diving deeper and venturing into colder waters than any other
marine turtle species. But for all their toughness, they have still suffered
a 90 percent drop in their population in the eastern Pacific Ocean over
the last 20-plus years, largely at the hands of humanity.

Now, new data from a 5-year-long project tagging and tracking the
turtles are providing insights into their behavior, explaining why they
congregate for months in what appeared to be one of the most nutrient-
poor regions in the oceans, the South Pacific Gyre, and also helping
researchers predict their movements on the high seas.

This new view of the lives of leatherbacks could offer a way to keep the
turtles out of harm's way and give their numbers a chance to rebound.

"By taking the data we've gathered on their movements and integrating it
with data on the surrounding oceanographic conditions, we've been able
to identify what kind of habitats the leatherbacks prefer. This
information is helping us develop models to predict where they might go
and when they might show up there," said Stanford biologist George
Shillinger, lead author of a paper to be published in Marine Ecology
Progress Series and available online.

Until now, researchers didn't know why the leatherbacks that nest at
Playa Grande in Costa Rica headed for the gyre and lingered for months.
Satellite surface data suggested that this area spanning the Pacific Ocean
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between South America and New Zealand, from the low to mid-
latitudes, appeared to be a virtual desert in the ocean, largely devoid of
nutrients.

However, the presence of substantial tuna and swordfish fisheries within
the region suggested there must be ample forage of some sort available.

Because only limited data exist concerning the diversity, abundance and
distribution of the leatherback's favorite prey — gelatinous zooplankton,
such as jellyfish — within the South Pacific Gyre, no one knew whether
the turtles had food down there or not.

"Nobody is really out chasing jellyfish down," Shillinger said. "They are
poorly studied organisms and there is very little data on them in the
region of the gyre."

But the data that came back from the tagged turtles suggest there may be
plenty of jellyfish on which to feast.

"We saw a distinct reduction in the swimming speed of the turtles as
they entered the South Pacific Gyre," Shillinger said. "They were
making more turns, diving more frequently and diving deeper. All those
things suggest feeding behavior."

Another piece of evidence was the timing of the turtles' dives. Like
many marine organisms, jellyfish appear to engage in daily vertical
migrations, moving into shallower depths at night and returning to
somewhat deeper depths during the day.

The turtles' dives mirrored those movements, with their nighttime dives

averaging about 38 meters deep, while average daytime dives were
around 65 meters.
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"The deepest dives we had in the data set were in the daytime, including
the longest one, which was over 900 meters," Shillinger said. "That dive
was also one of the longest leatherback dives ever reported. It was about
84 minutes." The cause for these superlative dives remains a mystery,
although seeking prey and avoiding predators are likely motivations.

"Understanding what sort of areas leatherbacks are likely to favor is a
critical first step in protecting them in the open ocean," he said.

From 2004 to 2007, Shillinger and his colleagues tagged 46 female
leatherbacks on the beach in Costa Rica with satellite tags that broadcast
information on location, depth and water temperature for an average of
245 days, with one tag transmitting for 562 days. "Altogether, it added
up to 13,038 days of turtle tracking," Shillinger said.

One of the biggest hazards leatherbacks face on the high seas is longline
fishing, a widely used approach for capturing commercially valuable
species such as tuna and swordfish. The turtles also face fishing pressure
from gill nets and longlines as they swim through coastal waters on their
way out to the open ocean.

The problem, Shillinger said, is that areas that attract commercially
desirable species also tend to be attractive to leatherbacks and other non-
targeted species, known as by-catch.

"We are really going to have to link our research on turtles with a better
understanding of where and how fishing is being done, things like how
many hooks and nets are in the water and for how long," he said. "We
also need to know more about the by-catch — which non-targeted species
are being caught and in what numbers."

Having all that data would help Shillinger and his colleagues pinpoint the
areas where fishing activity is most likely to coincide with turtle activity
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and determine what mitigation measures would be most effective.

Temporary closure of certain areas — breeding zones, migration routes
and rich foraging habitats — when turtles are most likely to be
concentrated there is one possible measure.

"We are not talking about closing the whole ocean. When the turtles
have moved through, they can go back to fishing, in a lot of cases,"
Shillinger said.

Modification of fishing techniques, such as deploying hooks at the
depths that are least likely to be occupied by turtles, could also help.

Shillinger emphasized that the timing of the turtles' presence, or the
exact locations they inhabit, may well vary somewhat from year to year
as ocean conditions vary, so mitigation measures will have to adapt to
changing conditions.

"No one is out to kill turtles," Shillinger said. "We are looking for
solutions that are less adversarial with fishermen and more productive
for turtle conservation."

The information collected from turtles in the South Pacific Gyre is
already helping Shillinger and his colleagues refine their modeling of the
turtles' movements.

Overall, Shillinger said, the leatherbacks showed an affinity for areas
with cooler sea surface temperatures and stronger upwellings of deep,
cool, nutrient-rich water, which drives in an increased abundance of life,
including prey.

Another striking piece of data involved some synchronized swimming on
the part of the turtles, Shillinger said. When the turtles hit about 35 to 37
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degrees latitude south of the equator, they would stop swimming south
and fan out along a belt to the east and west.

"They would be strung out hundreds of miles apart along this boundary
and then, in concert, swing northward, all at about the same time,"
Shillinger said. "They might be responding to some sort of cue that we're
not aware of, we just don't know. At this point, it is a mystery."

Although the temperature of the sea surface water decreases closer to the
south pole, the leatherbacks can readily tolerate the colder water, so the
researchers speculate that changes in the distribution of gelatinous
zooplankton may have influenced the turtles not to go farther south. Or
the turtles might just prefer to avoid the cooler waters, as it takes less
energy to stay warm. The southern thermal bound occurred where the
sea surface water temperature was about 14 to 15 degrees Celsius (57 to
59 degrees Fahrenheit).

"This information will help us refine our predictions regarding what sort
of conditions attract leatherbacks, which is a challenge in the continually
changing, highly dynamic conditions in the ocean," Shillinger said.

"Our hope is that these findings will further humanity's efforts to
develop workable solutions for reducing our impacts and insuring the
survival of this unique, enigmatic and critically endangered species."
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