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Global warming could trigger methane release
Scientists think seabed gas plumes would result in even hotter climate

By Ian Hoffman, STAFF WRITER

The last two times the Earth warmed considerably and put glaciers on the run, huge plumes of the potent greenhouse
gas methane bubbled out of the ocean off the California coast.

An international team of researchers say they think they know why. If they're right, manmade greenhouse warming could
unleash fresh plumes of seabed methane along the North American and European coasts that could make the planet
warmer still and speed the acidification of the oceans.

In a report Monday in the online edition of the Proceedings of the National Academy of Sciences, a U.S-French team
says they have documented the first hard evidence that past global warming triggered the release of methane from the
oceans.

"It appears to sort of turn off and on with the climate like a switch," said Tessa Hill, a University of California, Davis
marine geologist and lead author of the paper describing the methane releases.

The findings are the latest twist on a controversial theory for potentially catastrophic climate change, popularized by
professor at UC-Santa Barbara, James Kennett, as the "clathrate gun hypothesis."

If greenhouse gases make the Earth hot enough, the theory goes, the warmer seawater could trigger melting of vast
deposits of undersea methane ices sitting off the coast of most continents.

For the same volume, methane is 64 times more potent as a heat-trapping gas than carbon dioxide, and there is a lot of
it. Kennett says these underwater methane ices, known as clathrates, contain as much as 12 trillion tons of carbon, more
than double the carbon content of remaining global reserves of oil  and coal.

"We have to get this right because with warming of the oceans in certain hot spots, like the Arctic and the outflow of the
Mediterranean, a lot of methane could be released," said Kennett, a professor emeritus in marine geology.

Coastal methane seeps are common in Southern California, where the gas is trapped together with oil deposits,
sometimes close to shore. The oily bubbles rise to the ocean surface and evaporate to leave a tarry deposit that sinks
back to the seabed.

A U.S.-French team drilled into the Santa Barbara Channel in 2002 and in two deep cores, Hill and colleagues at UC-
Santa Barbara found thick layers of tar deposits. They tested the different isotopes of oxygen in the sand and turned
them into a geologic clock.

The tar layers lined up precisely with two warming periods — one about 11,000 years ago and another about 16,000
years ago — that ended the last ice age. Tar in those layers was three times higher than the average over 30,000 years.

That suggested to Hill, Kennett and colleagues that methane
emissions then were three times higher when the climate was
warming.

In 1990, scientists drilling in polar ice found that air bubbles
trapped during those warming periods held significantly higher
concentrations of methane. But earlier this year, Penn State
geoscientist Todd Sowers reported that the methane found in
those bubbles didn't come from marine sources, based on
analysis of its hydrogen isotopes. Instead, Sowers reasoned,
the methane had to come from wetlands.

"It's absolutely black and white," he said Monday.

Now Hill and Kennett have introduced a new wrinkle with their
latest paper, suggesting that ordinary undersea pockets of oil
and methane appear to release the greenhouse gas when the
planet warms.

The only explanation that they could find is that those pockets
are capped by methane ices. Make the ocean warm enough to
melt the ices, and great oily plumes of methane bubble to the
surface.

"My impression is that they found evidence that is quite striking," said Hinrich Schaefer, a post-doctoral geochemist at
Oregon State University who studies the atmosphere trapped in ice cores.
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"The problem that they have is to come up with a mechanism to explain it. What could make an oil field blow more
methane at a time of climate change? So what they come up with are the clathrates melting."

He questions that explanation in part because studies such as Sowers cast doubt on clathrates or methane ices being
very sensitive to warming.

"There is no single study that disproves it, but they certainly are leaning against it," Schaefer said.

In the end, the academic question of whether the methane trapped in polar ice thousands of years ago came from the
land or from the ocean may be moot. If the planet warms enough, releases of methane could come from both sources
and accelerate greenhouse warming.

"We need to know that the methane clathrates are unstable," Kennett said. "Right now we're trying to get the (climate
science) community to seriously think about the fact that these releases could occur."
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