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Methane, the Gakkel Ridge and human survival.
John James
For a long time scientists have been concerned that there would be
a sudden eruption of methane from melting permafrost and from deep
clathrate structures under the ocean. This has happened in the past in
enormous eruptions. Each has been many times larger than the sum of all
the pollutants we have omitted over the past couple of centuries.
On at least eleven occasions in the geological past there have been
sudden bursts of methane, and each time they have within a few years
rocketed the earth’s temperature by many degrees. Recent research has
shown that on one occasion it took only thirteen years to raise the earth’s
temperature by 5oC.1 The trigger for the methane has been the CO2.
Such a temperature rise could eliminate our species. We have to act
quickly to limit fossil fuel use, or sit back and wait for armageddon to
strike when it will. As you will read, this could be very soon.
First item: over the past forty years most of the heat gain has gone
into the oceans. Relatively little has been taken up by the land, by trees
or by glaciers. The increase in the oceans has been hardly noticed, yet the
amount of heat the oceans have absorbed is equivalent to having exploded
FOUR Hiroshima-sized atomic bombs every SECOND.
The graph Fig. 1 makes this abundantly clear.
One outcome is the increased warming in the Arctic and along the
coastlines of Alaska and Siberia. As the ice and tundra melt the earth is
radiating less heat back into space. Fig. 2 shows the NASA analysis of
temperature increases 1880-2012, with some parts of the Arctic heating
more than four times the global average.
The ultimate threat to human existence has been identified in the
enormous quantities of methane held in beds of permafrost. As long as
the frozen tundra remains frozen the gas is held in the soil.

Fig 2. http://www.nasa.gov/topics/earth/features/2012-temps.html

Fig 1. John Church et al in http://onlinelibrary.wiley.
com/doi/10.1029/2011GL048794/abstract and
SkepticalScience in http://onlinelibrary.wiley.com/
doi/10.1029/2011GL048794/abstract
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There is a vast expanse of permafrost in Siberia and Alaska. The area
of continuous permafrost is coloured dark blue and cover a million
square miles (or almost a quarter of the earth’s land surface) to a depth
of 25 meters, Fig 3. It has started to thaw for the first time since it formed
11,000 years ago.
What was until recently a barren expanse of frozen peat has (over
the past fifteen years) been turning into a broken landscape of mud and
lakes, some more than a kilometre across. Most emissions are coming

Fig 3 http://www.livescience.com/37359-nasa-carve-thawing-permafrost-gas.html

from where it is hottest and where the ice is drastically melting. Thawing
has been caused by the rise in global and (most importantly) in local
temperature, Fig. 4.
The thawing is starting to release billions of tonnes of methane trapped
in the peat. World-wide, these bogs store at least two trillion tons of CO2,
with a quarter in Siberia. When we remember that methane is 21 times
more potent a greenhouse gas than CO2 we can sense how serious this is.
To the methane on land should be added a similar amount held by
cold and pressure on the seabed in formations called clathrates.

Fig 4. 2011 methane concentration http://upload.wikimedia.org/wikipedia/commons/8/8f/AIRS_Methane.png
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These are two of the most feared tipping points. The tipping point is
a delicate threshold where a slight rise in the Earth’s temperature could
cause a dramatic change in the environment by triggering a huge and
virtually instantaneous increase in global temperature. Once begun it
would initiate an irreversible ecological landslide - a vicious circular
feedback. The probability of this happening is becoming stronger and
developing more quickly with every passing summer. Extreme global
warming would then be irreversible.
The global methane level today is 1,815 ppb. It is more than twice as
high as it has been throughout human history. The details of how a further
massive explosion of methane would unfold is unknown, but being so
much more potent than CO2, its release in large quantities would have
an enormous impact on global temperature.
The disastrous outcome of continued release of methane is displayed
in the historical records, mainly derived from ice cores from the past
800,000 years. During this time there have been eleven rapid extinctions
when global temperatures rose very sharply, even as much as 10oC.
The catastrophic pattern of these emissions is almost always the same.
A similar scenario has been played out many times in the past. For the
earth it could not be called a rare occurrence.
I have selected one of these events to illustrate what happens, Fig. 5. It
shows in three graphs the relationship between methane, carbon dioxide
and temperature. Time is measured from left to right.
First there is a steep jump in CO2 without much impact on the
methane, marked 1 in the middle graph. This is followed by a second
larger jump 2 that coincides with the spurt of methane, 3 in the upper
graph. As methane is over twenty times more effective greenhouse gas
it triggers the next phase in which together methane and CO2 further
heat the earth, causing the gigantic leaps at 4 and 5. We can see from
the graphs that once released the upward momentum is unstoppable.
The earth would then have become uninhabitable for humans.
Right now we seem to be creating the rise 1 and are about to trigger
the massive release of methane at 3. This is the tipping point feared by
the scientific community. It is the responsibility of everyone of us to
ensure this does not happen, not under any circumstances.
I wish to convince you to use all your power and persuasion to ensure
there is an end to all possible emissions of methane from whatever source.
We have not yet developed the technology or industrial capacity to reduce
the greenhouse gas pollutants in the atmosphere. We no longer have time
to wait for this to happen.
At current levels of these gasses such an emission could in little
more than a decade push the world into 5oC or more. The “methane
hydrate gun” is cocked and ready to fire. It is an extremely serious
scenario that science shows will cause abrupt climate change. Even
if released over ten or twenty years it could still drive the Earth on an
irretrievable plunge into extinction.
Only the complete elimination of fossil fuel will safeguard our
civilisation from the hideous risk of the expected gigantic emission of
methane. Our choice may be stark, but it is rational.
Either give up our luxurious lifestyle based on fossil fuels or give
up our lives altogether.
As we shall see a massive emission of methane is now hatching
in the Laptev Sea north of Siberia.2 The scientific evidence for this is
considerable.

3

Fig 5. A typical instance of the coincident surges of
methane, CO2 and temperature that has occurred many
times in the past. From http://www.sciencemag.org/cgi/
content/full/317/5839/793
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Drilling into ice cores has shown the earth’s history in great detail,
Fig 6.3 There have been major peaks and falls in temperature and each
has been accompanied by equivalent rises and falls in methane and
CO2. This process has been repeated time after time in this manner
for almost a billion years.4
All the gasses emitted from industry and energy use have been
over the past two centuries turning the earth into a greenhouse.
They have been entering the atmosphere in ever-increasing
amounts. Fig. 7 shows how unusual this has been.
The quantity of CO2 is now higher than it has been for the past
billion years. It is higher than in any of the peaks in Fig 6, and is
rising faster than ever before.
Careful inspection of Fig 8 shows that during temperature rises
the dramatic increases of methane (green) occurred before the rise in
temperature (red), and together both forced the change in the climate.4
In Fig 9 I have enlarged one section of the ice-core data from the
ice core results in Fig 6, and reversed the image so that time could
be plotted in the more usual manner, from left to right.

Fig 6 Ice core results from http://www.sciencemag.org/
cgi/content/full/317/5839/793

Fig 7 Increase in levels of methane, carbon dioxide and
temperature over a thousand years.
Fig 8 Methane levels compared to temperatures from http://www.climate.unibe.ch/~spahni/papers/
spahni06phd.pdf

In each of these maximums the CO2 level reached 300 ppm
whereas today we have already touched 400 ppm. The rapidity with
which we have put pollutants into the atmosphere has exceeded any
earlier period and the biosphere has yet to catch up with this excess.
In the past the methane level required to push temperatures up
to 4oC was 800 ppb whereas this has already been increased above
that to today’s figure of 1830 ppb. In other words, we are already
far beyond any historical occurrence in these cycles. It follows that
the earth’s reaction is likely to exceed anything experienced over
the past billion years.
The rise in methane follows that of CO2 and appears to present
the coup-de-grace at each maximum, as described in Fig 9. The
sequence is that an increase in CO2 triggers a gigantic outburst of
methane which is so powerful that it outstrips any past increase to
reach a level that quickly becomes catastrophic.
More importantly, once this burst happens the ensuing process
is then totally unstoppable. The past histories from the ice cores are
absolutely clear on this.
Fig 9 Part of Fig 6 enlarged and reversed so that time runs left to right.
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The upper latitudes of Siberia have been heating faster than any
other region on earth, Fig 3. The sediments underneath the Arctic
Ocean hold vast amounts of methane. Just one part of the Arctic
Ocean alone, the East Siberian Arctic Shelf, holds up to 1,700 Gt
of methane. A sudden release of just 3% of this amount could add
over 50 Gt of methane to the atmosphere, and experts consider such
an amount may be ready for release at any time.
At the moment, the entire Arctic is covered by a widespread
methane cloud that is concentrated over the Eurasian Basin and
Laptev Sea. This is where the subsea clathrates are being increasingly
destabilised by the heated waters of the Gulf Stream.9
There is a deep subduction trough under the Arctic ice stretching
from Greenland to Siberia. It is called the Gakkel Ridge. This area
has recently entered mainstream scientific literature for the immense
amount of methane being emitted from hydrates on the sides of the
trough. It is called the Extreme Methane Emission Zone, Fig 10.
NASA has found what it calls “amazing levels of Arctic methane
and CO2” being emitted and has called it the Sleeping Climate Giant
of the Arctic.10
The Russian research vessel Academician Lavrentiev conducted
a survey of 10,000 square miles of this area. They discovered huge
plumes of methane bubbles rising to the surface from “more than 100
fountains, some more than a kilometre across. These are methane
fields on a scale not seen before. The emissions went directly into
the atmosphere. This is the first time that we’ve found continuous,
powerful and impressive seeping structures, more than 1,000 meters
in diameter.”6

Fig 10 Methane levels compared to temperatures from http://www.climate.unibe.ch/~spahni/papers/
spahni06phd.pdf
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In January this year these emissions were forming a cloud over
the sea some 3,000 metres in height. These are extremely large
emissions, and beyond anything humanity has ever measured before.
The seals that nature had put in place to keep the deep geological
methane from seeping out are being breached.
In July 2013 Nature reported that the release of 50 gigatons of
methane “is possible at any time”. A massive exponential increase in
temperature would follow, and this would trigger further releases of
methane.
On February 21 this year very high concentrations of methane were
recorded at an altitude of almost 7,000 metres. An enormous 2,351 ppb
methane burst was recorded. The concentration on the ground would
have been much more. As expected, it came from a massive methane
eruption from the sea floor of the Laptev Sea off the Siberian coast.
Three recent article in Arctic News by Samuel Carana summarises the
scientific research from Siberia and Alaska where scientists have been
concentrating on this issue. Taken together Carana presents an alarming
picture in language and images that are readily comprehensible.7
For those who may not want to read the reports, see the presentation
by Dr. Guy McPherson (U.Ariz) recorded in February this year. Scroll
to the 21 minute mark and view to the 33 minute mark.8
Carana’s evidence points to the strong probability of a gigantic
methane burp from the Arctic, and in particular from the methane stored
in the Gakkel Ridge. In one emission this would be many times more
than all the emissions so far from all industrial uses. In Fig 11 Carana
demonstrates how the abrupt release of such a large amount of methane
would compare with the total global CO2 emissions since 1750.
It seems we are at that moment when the anticipated outburst of
methane could erupt and put us on the track of summary extinction that
the Earth has experienced so often before.9
“We’ve shown unequivocally what happens when CO2 increases
dramatically as it is now, and as it did 55 million years ago. The oceans
become acidic and the world warms up dramatically”.10
There are such vast quantities of methane locked in permafrost and
clathrates that if just one percent was released it would have the same
greenhouse impact as all the carbon dioxide released this century.
As above figure 7 shows, the total methane burden in the atmosphere
now is 5 Gt. Over half of that has been added since the 1750s. The most
recent estimate for the amount of carbon stored in hydrates around the
world is 63,400 Gigatons.11 The Siberian Arctic shelf alone holds some
1700 Gt. A whopping 50 Gt of this is ready for abrupt release at any
time, as mentioned above.
In Fig 12 (next page) I have enlarged a typical detail from Fig 6
to more clearly explain the process that seems now to be imminent.
It shows that the methane bursts upwards in sudden and enormous
spurts. Within no time at all these gasses reached a peak and with
it temperatures charged upwards to catastrophic highs. Then very
gradually the temperature declined and the methane and CO2 gasses
were absorbed back into the ground, and with slow freezing once again
became permafrost and clathrates. This process was much slower and
took the next few hundreds of thousands of years.
I repeat what I wrote earlier: “First there is a steep jump in CO2
without much impact on the methane, marked 1. This is followed by a
second larger jump 2 that coincides with the spurt of methane, 3. Together

Fig 11 Anticipated burst of methane compare to longterm CO2 emissions, from http://arctic-news.blogspot.
com.au/p/how-much-time-is-there-left-to-act.html
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methane and CO2 further heat the earth, causing the gigantic leaps in 4 and 5.”
We are now in the first phase with rapid CO2 emissions. Once this
triggers the methane the next step can happen very quickly. In a recent
National Academy of Sciences paper, “Evidence for a rapid release of carbon
at the Paleocene-Eocene thermal maximum”, the authors concluded that
huge amounts of carbon were released in the geologic blink of an eye.13
This research showed that “Following a doubling in carbon dioxide
levels the surface of the ocean turned acidic over a period of weeks or
months and global temperatures rose by 5 degrees centigrade – all in
the space of about 13 years. Scientists previously thought this process
happened over 10,000 years.”
This exactly describes what we have done since 1800. We have doubled
the CO2 level from 190 ppm to 400 today.
The earlier graph indicates there were many such abrupt outpourings
in the past, and that each was accompanied by an immense increase in
temperature. From the historical records and from the evidence in the
Laptev Sea such an event appears seems to be imminent, perhaps within
a few years.
The additional warming is expected to produce massive ice loss,
especially in Greenland. The combined impact of sea ice loss and methane
outpouring threatens to trigger further releases of methane. This is the
dreaded tipping point from which there is no return.
The outcome would be, as in the past, a rapid and short-lived rise to 9oC,
or even to 11oC. At these levels only the simplest organisms can survive.
This threat is real and with us right at this moment.
This argues that the risks of a giant methane burst are present now, and
that no further emissions of methane or carbon should be permitted. Each
day could be the last straw. We are in dangerous and urgent territory. We
cannot risk any activity that would increase the methane level.
The industrial countries seek to expand their economies by increasingly
frenetic extraction of fossil fuels, using the most environmentally destructive
methods possible, while we the population remain totally addicted to its
consumption. We are like maniacal lemmings leaping to their deaths over
a global warming cliff due to our own greed and ineptitude.
IT HAS TO STOP !
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Fig 1. A typical instance of the coincident surges
of methane, CO2 and temperature that has
occurred many times in the past.
From http://www.sciencemag.org/cgi/content/
full/317/5839/793
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