
 

Extreme makeover: are humans reshaping
Earth?

May 15 2011, by Marlowe Hood

  
 

  

A Bosnian man rides his bicycle in a foggy street in Sarajevo. Evidence of abrupt
change -- on a geological time scale -- wrought by human hands would seem to
be overwhelming.

If alien geologists were to visit our planet 10 million years from now,
would they discern a distinct human fingerprint in Earth's accumulating
layers of rock and sediment? 
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Will homo sapiens, in other words, define a geological period in the way
dinosaurs -- and their vanishing act -- helped mark the Jurassic and the
Cretaceous?

A growing number of scientists, some gathered at a one-day symposium
this week at the British Geological Society in London, say "yes".

One among them, chemistry Nobel laureate Paul Crutzen, has even
suggested a new name: the Anthropocene.

Whether this "age of man" will be short or long is unknown, says
Crutzen, who shared his Nobel for unmasking the man-made chemicals
eating away at the atmosphere's protective ozone layer.

For the first time in Earth's 4.7 billion year history, a single species has
not only radically changed Earth's morphology, chemistry and biology, it
is now aware of having done so.

"We broke it, we bought it, we own it," is how Erle Ellis, a professor of
geography and ecology at the University of Maryland at Baltimore, put
it.

"We don't know what is going to happen in the Anthropocene -- it could
be good, even better," he said. "But we need to think differently and
globally, to take ownership of the planet."

Dinosaurs were most likely wiped out by a giant meteor that cooled
Earth's temperatures below their threshold for survival.

An analogous fate could await humans if temperatures climb by five or
six degrees Celsius, which climate scientists say could happen within a
century.
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But dinosaurs thrived for more than 150 million years before a cosmic
pebble ended their extraordinary run, while modern humans have only
been around for about 200,000 years, a snap of the fingers by
comparison.

Another key difference: dinosaurs didn't know what hit them, and played
no role in their own demise.

Humans, by contrast, have been the main architects of the enormous
changes that are threatening to throw what scientists now call the Earth
System out of whack.

Since Crutzen coined the term a decade ago, the Anthropocene has been
eagerly adopted by scientists across a broad spectrum of disciplines.

"It triggered the realisation that we were in an entirely new era of planet
Earth," said Will Steffen, head of Australian National University's
Climate Change Institute.

It also triggered fierce debate.
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Children scour a landfill. Humans, by contrast, have been the main architects of
the enormous changes that are threatening to throw what scientists now call the
Earth System out of whack.

At one level, the issues are narrow to the point of pedantry -- rock
experts quibbling over whether mankind's present and future geological
imprint merits recognition by the International Commission on
Stratigraphy.

At the same time, however, the concept forces us to ponder whether
humanity's outsized impact on the planet could lead to undesired,
possibly uncontrollable, outcomes, and what, if anything, humanity
should do about it.

That leaves scientists who may be more comfortable classifying rocks
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than rocking the boat in a tricky position.

For now, the man in the hot seat is University of Leicester professor Jan
Zalasiewicz, who heads the group of geologists tasked with
recommending whether the Anthropocene should be added to the
150-odd eons, eras, periods, epochs and ages into which the last 3.6
billion years of Earth's history has been officially divided.

"Jan must recognise the implications for society if his own tribe decides,
using classical criteria, that there is not yet enough evidence to formally
recognise a new boundary in the geological record," said Bryan Lovell,
president of the British Geological Society and a professor at
Cambridge.

Evidence of abrupt change -- on a geological time scale -- wrought by
human hands would seem to be overwhelming.

The burning of fossil fuels has altered the composition of the
atmosphere, pushing the concentration of carbon dioxide to levels
unseen at least for 800,000 years, perhaps for three million.

The resulting global warming has itself set in motion other planetary-
scale changes: massive melting of the parts of Earth normally covered by
ice and snow (aka the cryosphere), and the acidification of the oceans.

Past shifts in the biosphere -- the realm of the living -- show up in
sediment and rock, especially mass extinctions that have seen up to 90
percent of all lifeforms disappear within the geological blink of an eye.

There have been five such wipeouts over the last half billion years, and
most scientists agree that we have now entered the sixth, with species
disappearing at 100 to 1,000 times the so-called "background" rate.
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Another key index is the rise of invasive species travelling in a
globalised world via ship ballasts, air travel and old-fashioned smuggling.

"The mass homogenisation event" -- finding the same species
everywhere -- "will be quite a clear signal in the archaeological record a
million years from now," said Zalasiewicz.

Even the planet's outer skin, or lithosphere, has been transformed.

"We are sculpting the surface of the Earth," said James Syvitski, a
professor at the University of Colorado, pointing to two centuries of
industrial-scale mining, damming, deforestation and agriculture.

  
 

  

Clouds hover above Beijing. If the hugely complex web of chemical and
biological interactions that sustains most life does tip seriously out of kilter, the
planet will find a new equilibrium, as it has in the past.
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Thousands of dams built since the mid-19th century have "completely
altered the planet's terrestrial plumbing," he said.

To validate the Anthropocene, all these changes will be measured against
the range of variation in our current geological period -- the Holocene
epoch -- which began some 12,000 years ago as Earth emerged from the
last ice age.

"Human influence on the global environment must push the Earth system
well beyond the Holocene envelope of variability," said Steffen.

By one key measure, at least, we already have: the concentration of CO2
in the atmosphere -- measured in parts per million -- remained in a
narrow range of 260 to 285 for nearly 12,000 years. Today is stands at
390 ppm, and is sure to rise considerably higher in coming decades.

If the hugely complex web of chemical and biological interactions that
sustains most life does tip seriously out of kilter, the planet will find a
new equilibrium, as it has in the past.

Earth, in other words, will do fine. Humans, on the other hand, may find
the transition more than difficult.

"It is a planet that will be much warmer, much stormier, much less
biodiverse," said Steffen. "We will need to be very resilient as a species."

In nailing down the Anthropocene, there is also a question of timing.
Some scholars favour dating it to the start of agriculture, some 8,000
years ago.

Most, however, favour hammering the "golden spike" in the middle of
the 19th century when the steam engine and then fossil fuels kicked off
an exponential explosion in population and consumption that is still
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gathering pace.

Starting around 1950, the "Great Acceleration" has seen dozens of key
indicators, plotted on a graph, take off like a rocket: population,
damming of rivers, water and fertiliser use, paper consumption, tourism,
and vehicles, to name a few.

These, in turn, have sparked correspondingly sharp rises in greenhouse
gas concentrations, ozone depletion, great floods, depletion of fisheries,
loss of forests, species loss.

The dramatic transformation we have seen so far has been driven mainly
by the 20 percent of the world's population living in rich nations.

Crutzen said he hopes that putting a name -- the Anthropocene -- to
these changes may help focus humanity's mind on the challenges ahead.

"It could well be a paradigm shift in scientific thinking," he said at the
London meeting.

"But it will probably take another 20 years before it is formally
accepted." 

(c) 2011 AFP
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