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Ocean Project Drills 
For Methane Hydrates 
TOKYO-Next week a Japanese drilling ship 
will begin taking a bite out of an underwater 
layer of frozen methane and water to assess 
its potential as a major source of energy for 
the .world. The exploration of these gas hy- 
drates-one of many hydrate deposits 
thought to occur near continental margins 
worldwide-is also expected to shed light 
on their role in past and future changes in 
global climate (see p. 1465) and their contri- 
bution to the stability of continental slopes. 

Gas hydrates are a mixture of water and 
methane h m  the decay of organic material, 
frozen into the pore spaces of marine sedi- 
ments and under permafrost on land. By 

there's no substitute for drilling into the de- 
posits to learn how much gas they contain 
and how easy they might be to exploit. Hy- 
drate researchers have tried before, most no- 
tably in 1995 at the Blake Ridge, 320 kilo- 
meters off the coast of South Carolina. But 
previous drilling has been limited both in 
scope and in technical capabilities, and the 
methane often escapes before the core Sam- 
ple reaches the surface. "Because we know 
so little about the real condition of gas hy- 
drates in the ground, we can't yet formulate 
[methane recovery] as an engineering prob- 
lem,'' says Charles Paull, a geologist at the 
Monterey Bay Aquarium Research Institute 
in Moss Landing, California, and co-chief 
scientist on the Blake Ridge project. 

The latest effort is led by the Japan Na- 
tional Oil Corporation (JNOC), supported by 
the Ministry of International Trade and In- 
dustry and a consortium of 10 Japanese com- 
panies. The team has developed or extended 
technologies to capture samples in their natu- 
ral state and to measwe the permeability of 
the hydrate-bearing strata, a key to determin- 

ing if the methane 
can be induced 
to flow to a well. 
JNOC has not dis- 
closed the pro- 
gram's budget, but 
scientists estimate it 
at $60 d o n .  
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Frozen energy. Japan hopes t o  augment 
knowledge of methane hydrates shown in core 
samples, inset, from a 1998 Canadian well. 

some estimates, the energy trapped in the hy- 
drates beneath the sea and in polar regions is 
more than double all of Earth's known oil, 
gas, and coal deposits combined. The cruise 
to the Nankai Trough, 60 kilometers off 
Japan's Pacific coast, is the culmination of a 
5-year Japanese effort to understand whether 
the energy is commercially recoverable. Half 
a dozen countries around the world, including 
the United States, are also studying hydrates, 
but "this is the first legitimate [program] 
looking at their resource potential," says Tim- 
othy Collett, a geologist with the U.S. Geo- 
logical Survey (USGS) in Denver. 

What little is known about marine de- 
posits is largely based on seismic surveys, 
which trace a layer of hydrates beneath 
many continental slope sediments. But 

A4. G. Hulme Jr expects to drill through an 
unknown thickness of soft silt before reach- 
ing a layer of gas hydrates and retrieving 
samples. It will also seal off parts of the 
well, pump in various fluids, and measure 
how quickly they disperse to determine 
flows in and out of the deposit. 

The Japanese researchers tested the tech- 
niques on land, in a 1150-meter-deep test 
well drilled into permafrost in early 1998 at 
a site about 200 kilometers north of Inuvik, 
in Canada's Northwest Territories, in collab- 
oration with the Geological Survey of Cana- 
da and the USGS. The drilling suggested 
that the Canadian field likely contains "a 
few trillion cubic feet" of methane, says Tat- 
suya Sarneshirna, technical project director 
for JNOC, although it is not clear how much 
of it could be recovered and whether the 
technology would be economical. 

The Canadikn project is already being 
used to develop a computer model of a gas 
hydmte deposit in Alaska for which only lim- 
ited data are available. The Nankai Trough test 
well will provide a similar benchmark for ma- 
rine deposits, which are parhdarly important 
for tenprate-zone countries such as Japan. 
The data will allow scientists to caliirate seis- 
mic data and sketch a more a c m t e  picture of 
the location and extent of other deposits. 

At stake is more than future energy sup 
plies. Methane is a greenhouse gas, and hy- 
drate deposits are thought to be very sensi- 
tive to changes in temperature and pressure. 
University of Tokyo sedimentologist Ryo 
Matsumoto says that any warming of the 
oceans could result in massive releases of 
methane and "cause a catastsophic accelera- 
tion of global warming." ~ ~ d r a t e s  are also 
suspected of playing a role in previous glob- 
al warming cycles, he says, yet ''they haven't 
been taken into account in [climate change] 
models." Increasing evidence also suggests 
that undersea hydrate deposits may help to 
cement in place the soft sediments on conti- 
nental slopes, says Monterey's Paull. As a 
result, large-scale drilling or ocean warming 
could conceivably trigger landslides that 
would generate tsunami. 

The drilling is expected to continue 
through the rest of the year, followed by lab- 
oratory tests and data analysis that will run 
into next spring. And researchers emphasize 
that this is just the beginning. Last month 
both houses of Congress approved plans for 
a 5-year, $40 million effort by the Depart- 
ment of Energy to expand a small pr- 
now under way, and Russia, India, Norway, 
and Canada all have active hydrate research 
efforb. The Nankai Trough well "is a logical 
step in a progression [of research] that will 
go on for a long time," says Paull. 

-DENNIS NORMILE 
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Lumpy Infrared Points 
To Earliest Galaxies 
Astronomy hit the h n t  pages in 1992 when 
NASA's Cosmic Background Explorer 
(COBE) satellite discovered "lumps"--the 
seeds of later giant structures in the uni- 
ve- the even glow of radiation left over 
h m  the big bang. Less well reported was an- 
other discovery that emerged later from 
COBE data: a glow like that of a city that is 
just over the horizon, produced by the uni- 
verse's very first generation of stars and 
galaxies. COBE's small infrared telescopes 
did not have the resolution to pick out any 
lumps in the cosmic infraretl background that 
might indicate the stmctme of the primordial $ 
galaxies, but two French astronomers an- r 
nounced last week at a meeting* near Munich % 
that data h m  the European Space Agency's I 
Infrared Space Observatory (ISO) do show 3 
lumps id the IR background, presumably 2 
caused by large seas of galaxies emitting 
strongly in the infrared. u F "What they presented is very convincing. y 
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' IS0 Surveys of a Dusty Universe, a Max PLanck 2 
institute of Astronomy Workshop, Ringberg Cas- 
tle, Germany, 8 to 12 November. 




