Gaialogue
A conversation on Gaia Theory (GT)

 between 

Paul Allen (the engineer) and Peter Harper (the biologist)
Paul: What do you mean by Gaia Theory? [after this, GT]
Peter:  I don’t like to define it too narrowly: it’s so rich and mythic. Every time I start to think about it another six ideas come tumbling out! What would you say?
Paul: I’d say, it’s the theory that comes from looking at the Earth as a living organism...

Peter: who is called Gaia ...It still comes as a shock to hear it personalised like this. 
Paul: But there are several different versions—you can pick and choose a bit.

Peter:  Quite, or one might even say there are ‘concentrations’, ranging from the now-conventional to the wildest fantasy.  At the most ‘dilute’ level the GT  merely insists that life has profoundly influenced the non-living environment - not just leaving dinosaur footprints and coal but creating the white cliffs of Dover, the oxygen in the atmosphere and much else.  Pretty well everybody accepts this now. Of course the influences go both ways, so we could speak of a co-evolutionary dialogue or dance between geology and biology, so intimate they can hardly be separated. The real challenge comes at the next level which asserts that global physical qualities like oxygen concentration, temperature and ocean salinity, so uncannily ideal for Life-As-We-Know-It, are not just happy accidents nor maintained by simple geological processes, but are actively maintained by biological control systems on a planetary scale. This is where the controversy starts!

Paul: Homeostasis is surely the nub of it - keeping things steady in the face of disturbance or changing environment. Isn’t this the core pattern of thought in GT?

Peter: Thinking in circles instead of straight lines? 

Paul: Yes, but in a rather special way. Not just A influences B influences A, but feedback loops: A stimulates B moderates A.  But why is this so controversial? What’s the problem? Is it really so implausible?

Peter: For old-school biologists it certainly is: they can’t see how zillions of competing species could organise themselves on such a scale. And the next level gets worse: that all these feedback loops are cross-linked and co-ordinated in a way unmistakably reminiscent of a living organism. ‘Life’ as a whole appears to control the planetary environment for its own benefit just as the cells of an organisms control their own collective environment.
Paul:  So it is a living organism?

Peter: Now we really come to it! Definitions of “Living Organism” are sufficiently erratic that Gaia fits if you want her to, or can be excluded if you don’t. We are in the realm of myth here: the myth of Life. Living things are different: we feel differently about them, treat them differently, have different customs and even laws about them: we just can’t help it. Intellectually we might be strict mechanists but personally we are all vitalists, otherwise life would be barely worth living. So even if we put out a stern health warning with GT (“This does not imply that the earth is alive”) it doesn’t quite do the job: a distinct impression of ‘liveliness’ is left. So it’s not just a matter of semantics or convention, it makes all the difference in the world whether we say The Earth is Alive. No wonder feelings run high: there is a lot at stake. This could be the crack in the dike for old-fashioned materialism. 
Paul: I think the other critical aspect of GT is emergent properties. GT has shown that the Earth’s mineral and biological forms are tightly coupled, exhibiting an emergent property of self-regulation.  Nobody’s in charge (I don’t think) but surprising new complex patterns keep emerging - the latest being human language and society. Why should it stop here? For example, the tight coupling of humanity with the rest of nature may give rise to further emergent self-regulation which transforms our impact from a planetary ‘cancer’ into an integrated part of the greater system.

Peter: Yes - but I can see this developing in various ways which we might not all welcome. GT is immensely fertile. As with the Delphic oracle it is a mirror of what we ourselves bring to it. Let me give an example. What we might call ‘double-strength’ GT views Gaia as a purposive, sentient being - the Earth Goddess herself, of whom we are all parts. Those who take this view often feel that a bearable, sustainable future must lie in a more direct experience of the earth, in ‘chthonic’ religions and simpler patterns of life. They draw on a particular vein of earth mythology. In complete contrast is Peter Russell’s view in The Awakening Earth that Gaia could become sentient through the agency of humans and their communication systems. Russell argues is that at the present rate of acceleration of information processing and intercommunication there must, just must, come a time when the global system is as complex, richly connected and “intelligent” as a human brain: and that when this does happen it will be a mere beginning and will accelerate even faster.  There will be complex emergent properties and the system will evolve its own qualities in co-evolution with humanity, reaching beyond the earth and eventually into the galaxy to meet other Gaias, many of which could be millions of years ahead of us, perhaps expecting us, perhaps even having guided us gently on the way. Stirring, mythic stuff - but a different lot of myths. Who are the true Gaians?
Paul: I wouldn’t like to say! But I agree about the mythic power of GT. This might turn out to be its most important emergent property, catalysing a major phase-change in our world-views. We tend to forget that the mechanistic, linear, dead-world view is only a few hundred years old, eccentric in a wider human context. Of course it has brought huge insights into the nature of the universe, and the modern world is built on it. But the linear view is constantly challenged from within science, and may be about to turn inside out.  I suppose it started with quantum theory and its radical indeterminacy, which continues to ruffle feathers. Lately we’ve added dissipative processes, chaos, complexity and self-organising systems. They threaten the old deterministic order and cause a lot of hand-wringing but eventually we get used to them and they end up by rejuvenating science. GT is one of this class of scientific frameworks that challenge linearity and move us into a subtler, livelier realm.

Peter: More organic would you say?
Paul: Exactly:  the central metaphor is no longer a clock or a computer but an organism.

Peter: And organisms are - what? Non-linear, unpredictable, self-organising, creative, homeostatic, dynamic, evolving? It’s true that in biology we have got so used to mechanistic metaphors that it has become habitual  to think of life as a special case of inanimate matter.  What difference would it make if it were the other way round, if organisms were the primary metaphor, and the non-living world were the special case? What would this mean? 
Paul: Would we have to say that non-living things were in some sense alive? The moon and stars? Kepler thought of the planets as great beasts prowling round the sun. Could the sun itself be alive? It certainly shows a high degree of cyclic and regulated behaviour for a nuclear explosion! It’s certainly been worshipped enough. It’s like that medieval vision of the Great Chain of Being which ran from soil and minerals, through toadstools and plants, lower and higher animals, people, angels and archangels, right up to the Godhead. It was all seen as one cloth, no fundamental distinctions, just difference degrees of Godliness...

Peter: ...and God would be the ultimate expression of organic qualities? That suggests a new Gaian list of the names of God, to compare with Allah’s 99 names (The Compassionate, The Pure, The Most High etc) or Jehovah’s (“Wonderful, Counsellor, The Mighty God, The Everlasting Father” etc)

Paul:  The Creative rather than The Creator?

Peter: Yes, the heretical-sounding suggestion is that God could change: perhaps, the ‘Evolving Mother’ rather than the ‘Everlasting Father’. This reminds me of another thing that the Gaia myths challenge: the rule of the male sky-gods, who displaced the female earth-gods almost universally several thousand years ago. Think of the story of Elijah and the prophets of Baal—in fact the whole of the Old Testament, which documents the triumph of patriarchal monotheism. I’ve often thought what fun it would be for a novelist to retell this story from the other side, with Ahab and Jezebel struggling underdogs against the ruthless Elijah, trying to save the ancient religion.  But more seriously, if religions are to continue, will they, must they, be more earth-centred? 

Paul: We have to remind ourselves that the mechanistic view is only a recent aberration. Throughout most of history, practically all of humanity has taken it for granted that the earth is ‘alive’ and full of living entities, seen and unseen. In a time of growing fears about the environmental crisis we have to ask if the dead-world model might be partly to blame. We fail to pay due respect to our surroundings because they are not alive, and they do not demand consideration or restraint.

Peter: There’s been some fascinating research on the relationship between religion and ecological balance in tribal societies, like Roy Rappaport’s classic Pigs for the Ancestors, but could it apply today? Are you suggesting that GT could really be the basis for a modern Earth Religion?
Paul: If we see humanity and nature as a tightly coupled Gaian system, there must be room for theological aspects, although these ought to be kept respectfully distinct from Lovelock’s scientific conception. Gaia—uniquely perhaps—offers a powerful mythic base that does not offend reason or common sense, yet may lead onto something deeper. You also need something unquestionable, awe-inspiring, numinous, that goes straight to the heart—and there it is: the earth itself. I mean for God's sake, the thing is awe-inspiring, as anybody who’s seen it from space will attest. And you need a basis for ethics: we have ecology of course, but GT brings homeostasis - the very archetype of due proportion, sufficiency, balance, harmony, and grace.

Peter: Goodness yes!  One thing strikes me there -  GT’s curious ability to reconcile the holistic and the reductionist, and here’s another myth waiting to be born: that of order and complexity from the simplest beginnings. Anti-mechanists routinely denounce Darwinism (and especially the demon Dawkins!) but GT is entirely consistent with Darwinian selection of the most atomised kind. The wonder is that all this glory comes out of what amounts to a cosmic algorithm of such brutal simplicity. Creation ex nihilo, right in front of your eyes.
Paul: Let’s talk about the practical applications of GT.

Peter: I must admit to some scepticism here. On the philosophical side the Delphic ambiguity of GT is all part of its power but as a policy tool it might give us contradictory advice. I challenge you to give some examples!
Paul: Well: homeostasis again: we mustn’t expect linear responses to inputs or perturbations. If there’s self-regulation there may be no observable response to a growing input; the system just absorbs it. But all the time internal stresses are building up until the limits of its capacity are reached. It could then shift very suddenly to another state without any warning signs. In terms of say greenhouse gases there might be little observed climate change because the system is buffering them, but at any time we might reach a critical limit and all hell breaks loose. In fact observed change does lag behind measured CO2, and some people even doubt it exists at all as a global average. They say ‘There you are, no changes, no problem’ but GT warns us not to be so complacent: if there’s an input but no output it ought to be raising eyebrows. It might for example affect the mechanism which turns ice ages on and off, but again we might not notice the signs because the system is so well regulated in the short term.

Peter: Surely there would have to be some measurable changes?
Paul: Yes, but we need to look wider than searching for slow rises in the long-term average temperature. Perhaps the increased climatic turbulence is part of the internal stress. If we could understand the mechanisms perhaps we could identify where the critical limits are and take appropriate action.

Peter: Isn’t this all a bit quick for Gaia? Surely she works in millions, or at least tens of thousands of years?
Paul: No, there are lots of  interlocking control systems at various time scales - just as there are in regular organisms or the human body. The carbon-dioxide regulation system is quite slow - hundreds or thousands of years - but we know from the fossil ice records that the global temperature can change by several degrees in just a decade or two, so there must be very fast control mechanisms operating at this rate, like the marine algae giving off sulphur compounds which seed clouds and cool the climate. Models such as Lovelock’s Daisyworld which offer mechanisms for self-regulation do not exclude these short timescale systems.  In fact GT might suggest new ways of looking at the data. El Nino for example has a 3,5,7 periodicity and this pattern might crop up elsewhere. Counting patterns of hottest, coldest, driest, windiest years (etc.) might yield important data obscured by long term averages. These short-term control loops are more worrying because we could be damaging them: UV affecting the algae in the oceans?  Coastal pollution affecting estuaries and littoral zones? Antibiotics working their way up food chains? Genetically-modified organisms run amok? Especially the oceans which have such a critical role in temperature regulation. We might be messing up control systems at any of the time-scales by pollution, hydraulic engineering, changes of vegetation etc. 

Peter: But would GT tell us anything that “ordinary” ecology and climate modelling would not?
Paul: In terms of how we compare the evidence of climatic or other change with the perturbation humanity has inflicted on the system, it directs our attention at the importance of the feedback loops and the fact that when these break down we may see rapid changes from one state to another.

Peter: I am always struck by what Lovelock himself has to say about environmental matters, which does not always match the standard view. He does not worry about the ozone hole, acid rain, environmental carcinogens or nuclear power. He does worry about global warming, about tropical deforestation and the effects of agriculture on a world scale. The reasons he gives for these views are commonsensical and not particularly ‘Gaian’. As an applied science, he regards GT as fairly primitive - perhaps like 19th century medicine - and says ‘there are no simple remedies’.
Paul: Surely that’s a practical recommendation: no quick fixes - for example Lovelock strongly disagrees with the proposal to seed the oceans with iron chloride to stimulate algal growth and absorb lots of carbon dioxide.

Peter: So what do we do? It’s still ambiguous. For example, should humanity try to integrate itself with the natural world, or keep itself separate as far as possible? What would Gaia prefer at this point in history? Lovelock for example is in favour nuclear power because it is parallel to the natural systems, i.e.—barring serious accidents—nature can more or less ignore it, whereas fossil fuel burning is a close enough parody of natural processes to gum up the system. Does it do more damage to grow cotton or wool for textiles (Aral Sea, Highlands of Scotland), or to make textiles out of oil? The petrochemical deposits are an ancient part of the Gaian system (we owe our oxygen to burial of reduced carbon) but on a short time scale pulling some of it out and using it, then burying it in the ground again has little effect (pro rata) on the main flows of energy and materials. We couldn’t do it for ever, but it could get us through the next century until we’ve sorted out how to feed, house and clothe 11 billion people without irreversible damage. The same could be said of metals, plastic, and structures which are parallel to those of the natural world, but do not interact with it, as people as diverse as Le Corbusier and Paolo Soleri proposed: that humanity withdraw into dense structures of staggering artificiality so that nature may be left pristine. The opposite pole is a total reintegration with nature, as proposed by neo-primitivists like Teddy Goldsmith and many deep ecologists. This seems attractive, but if 11 billion people start to become hunter-gatherers, Gaia might well prefer Le Corbusier!
Paul: Wouldn't a totally artificial route cause its own kind of damage - by its CO2 emissions for example, and mining, concrete, steel, refining?

Peter: Yes, but there is no reason why you couldn’t evolve towards a high-tech but low-impact artificial economy - using renewables, hydrogen, miniaturisation etc. Food would be the biggest potential impact since it is so land-intensive, as Lovelock warns - and we cannot miniaturise ourselves. There would be an argument for trying to further intensify food production to leave more space for the wild. One thinks of immense algae farms in desert areas recycling human wastes and being processed by advanced techniques into any kind of  food you want: I mean, not animals but great vats of genetically-engineered broth producing fish fingers and oxtail soup.
Paul: Yuck!! Is this what we want?

Peter:  No, and it’s quite contrary to what we’re usually urging in the organic movement, which is a sensitive integration of useful production with the natural world. I am looking for a reductio ad absurdum here: that Gaia might 'prefer' the artificial approach since it leaves more space for natural nature as opposed to post-natural nature. Or she might not. GT gives us almost no guidance at all about which is the better path. 
Paul: What about mass extinctions? According to a lot of biologists there’s one going on right now. Surely you couldn’t argue She ‘likes’ that, given that if she’s doing anything at all it’s trying to maximise diversity?

Peter:  Mass extinctions are a regular occurrence in Gaian history, surely? The pack is violently shuffled, many habitats are lost, billions, trillions even, of individual organisms perish, whole classes go extinct. Yet biodiversity today is greater than it has ever been (but perhaps not for long!). To continue the anthropomorphic metaphor, maybe Gaia doesn’t mind - in fact in the long run seems to thrive on disaster and challenge, regards it as a cleaning of the stables, chance to develop even more new species.

Paul: But it takes several million years for the biosphere to fully recover from a major mass extinction. In terms of our own life, even if the human race survives the natural world would be impoverished for the foreseeable future. Of course nature could proceed without humanity, but let’s not wait around and see how bad it gets, let’s do something about it!

Peter:  Amen to that.
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