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Abstract: This paper introduces the Gaia Theory, a compdling scientific context for
understanding life on our planet. The theory asserts that the organic and inorganic components of
Earth form a seamless continuum - asngle, sef-regulating, living sysem. British stientis,

James Lovelock, who was commissioned by NASA to determine whether or not there was life on
Mars, developed the Gaia Theory inthe 1970°s.  Ironicdly, thistheory hasyielded some of the
mogt “cutting edge’ ingghtsinto life on Planet Earth. For example, Lovelock found waysin
which the Gaian system regulates surface temperature, ocean sdinity, and other conditions a
levels necessary for lifeto survive. This paper dso includes discussion about the vaue of the

Gaia Theory for environmenta educators.

In the 1970s, a scientist named James Lovelock was taking awalk in the English
countryside with his neighbor, William Golding (the author of Lord of the Flies), tdlinghim
about his newly crystdlizing views about life and evolution. It gppeared to him that organic and
inorganic (supposedly “inert”) parts of Earth had evolved together as atightly coupled living
system that was self-generating and sdf-regulating. The entire planet, he told Golding, seemed to
behave asif it were asingle living entity. Hearing this, Golding made a suggestion with profound

implications for science and society - Loveock should name his theory the “ Gaia Theory” after



the ancient Greek Goddess of Earth. After dl, Golding reasoned, ancient Greeks thought the

Earth was dive, and science was now rediscovering thisimportant worldview.

Like most new theories - especidly grand, sweeping theories such as evolution and plate
tectonics before it - the Gaia Theory wasignored or ridiculed for many years. Lovelock had taken
an unusud step when he named the theory “Gaid’ instead of a more technica appellation such as
“geophysiology,” or “Earth sysem science” To many scientists, “Gald’ connoted mysticism
and they distanced themsalvesfromtheidea. Otherstook issue with Lovelock’s clamsthat the
superorganism of Earth could self-generate or sdf-regulate, citing the lack of demongtrated

mechanisms by which Gaia could exis.

Rdatively quickly, however, Lovelock’ s research yielded compelling evidence to support
histheory. He showed that the Gaian system regulates atmospheric gasses such as oxygen,
methane, carbon dioxide, and hydrogen sulfide that react with living beings. The maintenance of
oxygen at around 20% in the atmaosphere for a least 400 million yearsis an example. Likewise,
ocean dkalinity, air temperature and other environmental factors were shown to be regulated by
life. Lovelock and colleagues explored ways in which dimate and the globd sulfur cycle are
moderated by oceanic microorganisms that release gasses that influence cloud formation. Even
though the sun has increased its radiance (and thereby, its potentia to heet the Earth) by dmost a
third during the time span of life on this planet, the Gaian system has maintained temperatures
within afairly narrow range suitable for its own existence. Myriad processes including feeding,
excretion, breething, reproduction, lightning, water condensation, and untold others dance

together in the Gaian system.



These redlities of evolution were rediscovered in the 1970's by Lynn Margulis, now an
evolutionist at the University of Massachusetts.  Her own “endosymbios theory of cdll evolution”
was quickly accepted by scientists and showed that there was much more to evolution than
Dawin could have known. The building blocks of dl life— and evolution — are microorganisms
that Darwin could not see.  Physiologic behavior and community activities of microbes enmeshed
the metabolism of different kinds of organisms billions of years ago, and this became the

foundation for all subsequent evolution.

Lynn Margulis became an enthusiastic supporter of James Lovelock and the Gaia Theory.
She collected information about microbes that underlies the understanding of how life controls
Planet Earth’s climate, ocean sdinity and atmospheric content. One of the ways in which this
happens is through carbon burid. Over eons, microbid life has incorporated carbon dioxide — the
gaseous form that carbon takes in the atmosphere — into solid rock such as limestone (CaCO3).
With large amounts of carbon sequestered in limestone (and carbonaceous “foss| fuels’) —and
thus prevented from reacting with oxygen — carbon dioxide levels decreased from about 95% of
atmospheric gas when life began to the 0.03% it istoday. Carbon dioxide is one of the most
effective “greenhouse gasses’ (gases that trap hest in the atmosphere). Despite the fact that the
sun is about one third brighter now than it was when life began, our blanket of carbon dioxide has

thinned at just the right rate to maintain temperatures suitable for life.

In 1948, Sir Frederick Hoyle, a British astronomer, wrote “once a photograph of the Earth,
taken from the outsde, isavailable . . . an ideaas powerful asany other in history will be let

loose” It seemsasif that powerful ideais now taking shape in the form of the Gaia Theory.



The theory is at the brink of mainstream science and has arrived at this point faster than most

theories of its magnitude.

The Gaia Theory and Environmental Education

The Gaia Theory may be the most holigtic context for education thet currently exists. The
study and contemplation of thisideawill yield questions and research that will help us address
future needs. Many notable and influentia persondities have begun a drumbesat of support for a

new way of thinking underpinned by the basic concepts of the Gaia Theory.

In his July 4, 1994 address at Independence Hall, Philade phia, on the occasion of his

receiving the Philadephia Liberty Medd, Vadlav Have sad:

“Theideaof human rights and freedoms must be an integral part of any meaningful
world order. Yet, | think it must be anchored in a different place, and in adifferent way,
than has been the case so far. [One example] isthe ‘Gaiahypothesis” This theory
brings together proof that the dense network of mutua interactions between the organic
and inorganic portions of Earth’s surface form a single system, akind of mega-organiam,
aliving plangt, Gaia. .. ... we are not here alone nor for ourselvesaonebut . . .arean

integrd part of higher, mysterious entities.. . . . (Havd, 1994).

Freeman Dyson, an eminent physicigt, and formerly atirdess champion of space exploration,

shifted hisfocus later in hislife and came to essentidly the same conclusion as Have:



“One hopeful sign of sanity in modern society is the popularity of the idea of Gaig,
invented by James Loveock to personify our living planet. Respect for Gaiaisthe
beginning of wisdom. ... Ashumanity movesinto the future and takes control of its
evolution, our firgt priority must be to preserve our emotionad bond to Gaia. (Dyson,

1988).

Congder the words of ecologist and inventor, John Todd:

“Ecology asthe basisfor design is the framework of this new economic order. It
needs to be combined with aview in which the Earth is seen as a sentient being, a Gaian
worldview, and our obligations as humans are not just to ourselves, but to dl of life.
Earth slewardship then becomes the larger framework within which ecological design

and technologies exist.” (Todd, 1987).

Even Aldo Leopold, whose book “A Sand County Almanac” has been a staple for students of
natura sciences for many decades, aso foresaw the basic premise and importance of the Gaia
Theory when hewrote: “Theland is one organism. Its parts, like our own parts, compete with

each other and co-operate with each other” (Leopold, 1949).

Of course, the words of famous persondities or mainstream scientists do not suffice. We
must test these ideas againg diverse sources of knowledge and truth before using them with
confidence. Therefore, | urge my fellow environmenta educators to study the Gaia Theory and
see how it stacks up againgt ancient and traditiond thought, modern scientific inquiry, common

sense, empirical observations, and other ways of knowing.



Initidly, the most powerful value of the Gaia Theory may smply be that of providing
educators a compelling and meaningful context. Recently, there has been much tak of
“interdisciplinary education.” But how can we conceptudize interdisciplinary education without

adear vison of what lifeisasawhole? Consder the black spotsin figure 1.
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It isdifficult to see any pattern inherent in these spots until first looking at figure 2. The
Illugtration of the dancersin figure 2 dlows our brainsto grasp the rel ationships between pieces
that previoudy appeared to be random. The concept of aliving Earth, Gaia, can provide us with

just such avision of how dl of the pieces of life fit together.

Huge schisms between disciplines even within the natural sciences might be bridged as we
think at the Gaian scdle. For instance, it is now known that the maintenance of ocean dinity (a
35 parts sdt per thousand parts water) over at least hundreds of millions of yearsis aresult of the
interplay of climate, soil chemigtry, cora reef formation, geologic processes, and many other
factors. Scientigsin these various disciplines are now beginning to communicate with one

another and discovering that their fields are like different faces of the same system.



Figure 2

One of the modt fascinating interdisciplinary links to be made is the true place of human
society in the Gaian system. We begin to see human cultures and even religions as marvelous,
biologica adaptations of human beings that enmesh with the rest of life.  With this viewpoint, we
can rise to the chalenge of adapting culturdly to enable usto live in better balance with the rest

of nature.
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