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Methane Hydrate

China and India have reported massive finds of frozen methane gas off their coasts,
which they hope will satisfy their energy needs. But environmentalists fear that tapping
these resources could have adverse effects on the world climate.

On the surface, it looked like any other drill core from the ocean floor. Its shimmering
grayish-green surface was both slippery and grainy at the same time. But the sample only
revealed its exciting secret when the geologists on board the "Bavenit," a drilling ship, lowered
the pressure in the steel tube and held a lit match to the upper end. Suddenly a yellowish-red
flame began licking from the slick material.

"As astonishing phenomenon," noted the scientists from the Guangzhou Marine Geological
Survey. So astonishing, in fact, that when their ship pulled into the harbor at Shenzen on June
12 of this year, the scientists were all smiles.

Shengxiong Yang and Nengyou Wu, the two expedition leaders, stand an excellent chance of
going down in the history of their country as heroes. The material they pulled from the muddy
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ocean floor of the South China Sea has the potential to satisfy the energy needs of China and
its fast-growing economy.

The flames in the drill core were coming from methane hydrate, a material first discovered in the
1970s. Its unique characteristic is that it is a seemingly frozen and yet flammable material.

In the West, this potential fuel from the ocean floor has for the most part been the stuff of
fantasy. But it's a different story in Asia. The People's Republic of China is investing millions to
study this massive source of energy. The same holds true for India, South Korea and Taiwan,
all nations that are on a fast track to surpassing the West as economic powers.
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These countries -- especially China, which produces one third of the world's steel and aluminum
and half of its cement -- are playing a key role at the United Nations Climate Change
Conference, currently being attended by roughly 10,000 delegates on the Indonesian island of
Bali.

The needs of these emerging economies continue to rise. Each year, China increases its power
consumption by an amount equal to France's total annual power production. By the end of
2007, the country, with its population of 1.3 billion, will have surpassed the United States as the
world's No. 1 producer of greenhouse gases.

It is one of the ironies of the Kyoto Protocol that China is still treated as a developing country,
which means that, legally speaking at least, it is not obligated to pay any heed to climate
protection issues. However, China and the world's other budding economic superpowers will no
longer enjoy that status under a follow-up agreement to Kyoto, which the delegates in Bali plan
to initiate.

The Chinese government is pursuing a double strategy. On the one hand, it expresses great
concern over climate change. Observers were astonished to note that Prime Minister Wen
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Jiabao used the terms "environment," "pollution" and "environmental protection" 48 times in his
address to the National Peopleâ€™s Congress this year. China, he said, will not repeat the
mistake of "polluting first and cleaning up later."

At the same time, however, China is energetically seeking new ways to satisfy its voracious
demand for more energy. And Chinese officials are pinning their hopes on methane hydrate as
one of these ways.

Graphic: Energy from Ice

Methane, trapped in an icy cage of water molecules, occurs in permafrost and, in even greater
quantities, beneath the ocean floor. It forms only under specific pressure and temperature
conditions. These conditions are especially prevalent in the ocean along the continental
shelves, as well as in the deeper waters of semi-enclosed seas (see graphic).

World reserves of the frozen gas are enormous. Geologists estimate that significantly more
hydrocarbons are bound in the form of methane hydrate than in all known reserves of coal,
natural gas and oil combined. "There is simply so much of it that it cannot be ignored," says
leading expert Gerhard Bohrman of the Research Center for Ocean Margins (RCOM) in the
northern German city of Bremen.

A few months ago, Chinese Premier Wen Jiabao held the material in his hand -- or rather, in a
metal ice bucket with flames shooting from the top. He was visiting an Australian research
center at the time, but now he can just as easily watch the same spectacle unfold in Chinese
research laboratories.

The Chinese researchers found the methane hydrate, also known as crystal gas, because of its
molecular structure, in a layer of sediment 15 to 20 meters (50 to 65 feet) thick off the Chinese
coast. "It was embedded in clay and silt ," says John Roberts, whose firm Geotek provided the
technical equipment for the drilling expedition.
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This is the sort of information natural gas companies like to hear. The porosity of this sediment
mix is well suited to drilling for the gas. "The gas hydrate has never found in this form before,"
Roberts explains. It suddenly seems conceivable that production using conventional techniques
could work.

One possible method would involve the use of drilling tubes that would conduct heated fluid into
the cold reservoirs. This would dissolve the icy cage encasing the methane. The next step
would be to capture the gas through a second opening.

These are the kinds of prospects that have inspired others to emulate the Chinese researchers'
success. Japan has built the world's largest research drilling ship, the Chikyu, primarily to study
methane hydrate. India has invested â‚¬200 million to launch a major national program -- and
has already reported successes.

By Gerald Traufetter.
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