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The Transgenic Involution 
a consideration of a non-semiotic notion of communication as the sharing of genetic material across traditional species barriers...

(1) Falling into a Whole with a Rabbit

    It may seem perverse to suggest that if you want to understand the telos of contemporary biotechnology, then you ought to sample some hydroponic White Widow and look at artist Eduardo Kac's transgenic bunny Alba.  And indeed I would suggest no such thing. 

 (2)Waiting to Inhale or, Bugging Out

     Inhaling White Widow, a potent and recently evolved hybrid of Cannabis Indica and Cannabis Sativa, titrates a taboo, a legal infraction, an act of cognitive liberty, and a relationship to a newly biotechnological plant. Since the massive surveillence and law enforcement campaigns of the drug wars have forced its cultivation to become both domestic and indoor, the quality, variety and potency of Cannabis has ,er, grown at seemingly fantasmatic rates.  In response to an intensified prohibition and subsequent deterritorialization – " I hear choppers, let's get these plants inside, quick" – Cannabis undergoes a technical transformation that should be the envy of more mainstream biotechnological enterprises.  And although it is the THC levels that get the most attention – some estimate that levels of this psychoactive and even psychedelic compound in high end Cannabis have increased nearly fourfold since the 1980’s – it is the new genetic diversity of Cannabis that is truly dizzying, a diversity that can itself only be encountered through the smoke or vapor of inhaled Cannabis. 

    True, one can sample the cannaboid porn to be found in such publications as The Big Book of Buds and see that hybrids like White Widow differ not only in biochemistry but in phenotypic presentation: the low shrubby Afghani asks only to be grown in a closet and subjected to a high pressure sodium lamp, while the fractal and filigreed crystals of a Haze arrest the gaze as expertly and incessantly as an orchid summons a wasp.  The massive proliferation of these spectacular images of Cannabis on the Internet and in magazines such as High Times, Cannabis Culture or Heads  hardly supports the claim made by best selling horticultural writer Michael Pollan that

"No one would ever claim marijuana is a great beauty....no one is going to grow cannabis for the prettiness of its flowers, those hairy, sweaty-smelling, dandruffed clumps....The buds are homely, turdlike things, spangly with resin."  Pollan, 122, 137, 138)

Spangly?
 While I can agree with Pollan that the flowering tops of a female cannabis plant do not charm the eye with the classic beauty of an orchid, it is difficult to explain the rampant dissemination of these new images of glistening green colas without grappling with the effects of cannabis porn on the viewer.  It becomes tautological but vital to recognize that these images act as attractors on viewers, that many cannabis users spend time looking at, and not just inhaling, cannabis.

       While the enthusiasm that growers and users might have for their favorite intoxicant might seem to need little explanation, it does bear noticing that the Internet has not yet become home to photo galleries of home brew liquor or beer.
  There is a function to images of cannabis in the community of growers and users that is simply absent in many other demographics of intoxication. Googling and oogling images of green buds such as those at www.hightimes.com  teaches one immediately that, of course, the rhetorics of cannaboid porn are as diverse as Cannabis itself:  Here are images of an accursed share of buds, heaped harvests that contest the creeping sense of scarcity that always haunts a criminalized habit.  Then there are spectacles of health perhaps most appreciated by growers, medium range shots of plants in full bloom. Their exuberant vitality images regimes of water,light, phosphorus, potassium, nitrogen, trace elements and carbon dioxide that are absolutely precise and thoroughly supple in relation to the always shifting needs of the plant. But easily the most ubiquitous image of sinsemilla ( literally, "without seeds") is the close up on a ripe green cola enmeshed with and refracted by shimmering crystals of THC.  Here one looks not at a crystal ball but into a crystalled bud for the glistening evidence of cannaboid production, as if the future effects of the plant were  made achingly and vertiginously visible. But the crystals, in arresting the eye, also solicit it further, leading the viewer inside the flowering female. “Some of the pictures almost take you inside the bud.” ( Bobb, XV)

    Given the demographics of the viewers  of such images, these veritable  entries into the flower do resonate with the sexual gaze of a dominator culture ( McKenna), a gaze that transforms the enveloping imbricated surfaces of calyxes and trichromes into yet another (seedless) receptacle  for male passion.  And yet it must also be recalled that if this is a pornography  drawing on tropes found most frequently in Penthouse rather than in 18th century botanical prints, then it is a pornography of plants. Is it not striking that this familiar but fantastic entry should map not only a metonymy of the eye and the phallus, but a veritable becoming insect?  Catching a buzz indeed: The perspective hailed by the spangled buds is less inseminator than pollinator, more enflowering than deflowering.
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    Hence another, parallel and bugged out reading of cannaboid porn presents itself here: Spectacular close ups of flowering cannabis, spangled with resin, work to blur the very boundary between human and plant. In soliciting a more or less sexualized gaze at a plant, such "bud shots" articulate an assemblage of plant, machine and human that has driven THC levels through the roof.  The flower/pollinator relation mapped by a High Times centerfold marks the tangled but hardly dominating relation of users and growers of these plant. Here viewers are as charmed by the plants as they are instrumental to the radical differentiation of the plant genomes. Some writers have indeed looked at the (un)canny differentiation of cannabis and suggested that the relation between  cultivator and cultivated has itself  become blurred, that it is cannabis who is perhaps an agent of its own proliferation. As the appropriately named Pollan puts it, “So who is really domesticating whom?”

(3)Traveling Stoner Problem

       Still, if the ubiquitious glossy shots of Cannabis teach us that for users and growers of Cannabis, appearance matters, it seems equally clear that appearance itself is but one trait selected for by contemporary cannabis breeders.  Flavor, aroma, ease of cultivation and a remarkable variety of qualitatively different highs are all the object of selective pressure, and it is here that the biodiversity of cannabis becomes at once obvious and inaccessible. The diversity is obvious as the Sensei Seed Bank Catalog or Cannabis Culture or just plain Google  teems with hundreds of different strains ( and possibly two different species) of  psychoactive plants. The spectrum of names – Big Freeze, Jack Kush, Northern Widow, California Orange, K2,  Millenium, Flo, Master Kush – speaks to diaspora, the sudden differentiation of the Cannabis genome transmitted via a sprawling list that would defeat any rhetorical urge toward taxonomy, or at least excessively divert it.  For if one looks to the naming practices of the Cannabis ecology as a way of assaying its diversity, as I am, then the researcher buzzes with a veritable contact high: As mnemonic devices, the crowd of cannabis names primarily testify to a joyful and often synesthetic disarray: Purple High, Mazar, Oasis, Shaman, Nebula, Voodoo, Free Tibet...One looks hilariously but in vain for a structuralist algorithm that would reveal a secretly referential character to cannabis nominalizations, what we might call “ganjanyms.”

      But the diversity is also, essentially, inaccessible. Surely this rhetorical disarray is of a different kind than that famously and yet cryptically induced by Cannabis Sativa  & Indica?  Only one way to find out.... Like other psychedelic allies, cannabis requires a human assay for its diversity as an organism to be evaluated. 

      And yet where to begin? Marc Emery’s Seed Bank, an online Canadian vendor of high end cannabis seeds, offers six hundred and eleven different strains.  How is the would-be cannabis biotechnologist to proceed? The evaluation of each individual strain, not to mention the combination of strains that is the province of contemporary cannabis breeders, presents an unfathomable and incalculable enterprise, available only partially to those willing to self experiment.  Mapping the diversity of cannabis requires not only a quantiative and/or molecular genetic description – its lineage, preference and habitat – but requires an active and paradoxically stoned deliberation.

      An example from contemporary mathematics helps to situate just how confused the (necessarily,intermittently, stoned) cannabis biotechnologist must be.  It is a cause of much fascination and embarrassment to mathematics that the seemingly simple computation known as the Traveling Salesman Problem presents so much difficulty to modern day Pythagoreans. The problem is as follows: Imagine you are a traveling salesman with responsibilities for 50 different towns in Northern California. Oregon, Washington, and British Columbia. Given the knowledge of the distances (and/or costs) between the towns, what is the shortest (or cheapest) route to take as you make your rounds, distributing, showing and selling your wares?

       Despite the simplicity and ubiquity of this type of problem, its solution is non trivial. It turns out that there is no general procedure for determining the shortest route other than the measurement and comparison of the different routes.  And it gets worse:  At 50 different towns, the number of different possible routes approaches the estimated number of particles in the universe.

       By analogy, even the determination of the sequence of assays – first smoke Haze, then Widow, then – becomes a highly dubious enterprise when dealing with combinations of 611 strains. Less a question of "distance" than "difference", the combinatorial practice of cannabis genetics, if it is to proceed from a deliberative logic,finds itself faced with an enormous calculation. And more strains are being developed  all the time.

(4)Dude, where's my car?

      Yet, a la my ability to arrive at work this morning despite the testimony of Zeno's paradox to the contrary, cannabis biotechnologists all over the globe do precisely calibrate, combine and integrate the differences between different strains.  We might be tempted, therefore, to suppose that cannabis breeding involves a slovenly departure from deliberation, less a practice than a passing out: the so called “couch lock” associated with certain strains of Indica influenced cannabis. And yet if contemporary cannabis genomics cannot, a priori, operate through a careful calculation or deliberation of the usual, algorithmic sort, it nonetheless involves a set of heuristics that bring the fundamentally interactive nature of cannabis breeding into relief.

     DJ Short is one of a number of emerging cannabis breeders who have achieved a  measure of (paradoxically anonymous) celebrity through their innovations in cannabis breeding.  Blueberry – a sativa/indica mix with, yes, the flavor of blueberries – exemplifies the innovative effects of DJ Short’s breeding methodology.  Aptly named, this DJ treats the cannabis genome as an immense mix to be sampled, recombined and scratched. Like the conceptual artist and sonic shaman DJ Spooky, DJ Short highlights the fundamentally interactive and entangling processes of creative production.  

       First and foremost, of course, is the sampling of the plant itself to determine which plants to breed together. But DJ Short’s sampling procedure involves more than the casual twist of bud into a bowl or joint.  Instead, DJ Short carries out a veritable dance with the plant under consideration, pausing even to briefly rub up against it:

…a sort of scratch and sniff technique is first employed.  With clean, odor free fingers gently rub one plant at a time, on the stem where it is well developed and pliable…The newer leaves at their halfway point of development  may also be rubbed and sniffed. ( CC, February 2003 p. 92)

These strange antics give a topological, and biological spin to the boundary blurring introduced by Pollan above. The transformation and combination of cannabis genetic information – that is, cannabis sex
 – takes place here through a veritable mixing of bodily fluids, as DJ Short and a cannabis plant momentarily but undeniably share a territory.  The question of where the plant ends and DJ Short begins momentarily, but unmistakably, means nothing. 

     This human/plant alliance suggests that in DJ Short’s methodology, selection favors those plants that excel at dissolving boundaries. In this case, the incredible array of flavinoids coaxed out of the plant must be present but also mobile: the gentle strokes of the breeder, over multiple generations, renders  an amplified  flow of flavor.

      And of course it is not only physical boundaries that must become fluid in this selection.  As with Pollan’s question –“Who is growing whom?” – cannabis seems almost uniquely capable of inducing the collapse of figure and ground that questions the agency of grower, grown.  Indeed, in On Being Stoned ,a quantitative and qualitative study of the effects of marijuana on human subjects,  psychologist Charles Tart notes  that “figure-ground shifts  become more frequent and easier to control when stoned.” 

 (5) Alba and Biotechnological Enlightenment
      In a role reversal for a sometime model organism, Alba too, requires a human assay. Kac’s biotechnological rabbit glows with the Green Fluorescent Protein when, like so many 70’s psychonautic basements, it is bathed the proper spectrum of light.  In glowing, it too involves the passage of an increasingly plastic taboo structure – what is an animal? How ought we treat them?  Hence Alba’s glow provokes questioning and debates, as if discourse were the real output for which bioluminescence is a catalyst.  In contact with a human audience, Alba becomes an imaging device for the solicitation and registration of a rhetoric of genomics.
 

     But if Alba (who was quite white) and White Widow (who is not at all) are linked through their need for a human hosting, the entanglement speaks to their status as recently evolved familiars, border creatures who both extend and hack strangely into our agency as humans. How do a rabbit and a plant hack human agency in the context of biotechnology? For surely biotechnology is nothing if not the intensified application of human consciousness to evolution and its ecosystems. Homo Sapiens’ recently amplified capacity to manipulate genomes would be, in this light, a qualitative as well a quantitative increase in human control over the living environment. Cloning technology, for example, promises to end the alleged nightmare of human reproductive difference as early as 2003, as humans become asexual as well as sexual reproducers.

        But both the Cannabis hybrid and the transgenic rabbit expose us to a rather more liminal agency than the conjunction of consciousness and genomes might suggest. If the promise of genomics was a “triumph over death” (Jacob) or  revelation of “what life is” (Watson), then its delivery has been rendered more in anxiety than gnosis. While Alba glows, her light does not signal an epistemological  enlightenment but the sudden arrival of an affect: In bioluminescence, Alba lights up a habitat whose fundamental output is interconnectivity.  Alba is, er, living proof that machines, signs and organisms, in their newest promiscuities, no longer dwell in definable, taxonomical domains, but are instead differentials of intensity: networks.  Alba’s glow indicates that organisms are now indeed online, logged into the evolutionary network and turning Darwin’s “tree” of life into a fabulous mesh of interconnection.  An interaction with Alba solicits not merely due to novelty and surprise, but to a sudden sense of implication, a linkage between humans and Alba no less actual than her relation to the Aequorea Victoria jellyfish that is the source of the GFP gene. Hence if discourse is Alba’s output, so too so does she solicit a practice of affective connection.  As an icon ,
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Alba tends to indeed function as a sort of neon sign for transgenesis, but she is a sign who does much more than signify.  In a less replicated but no less revelatory image, Kac the artist is seen to be practically entwined with Alba. Selected, cropped and zoomed, the image reveals a hospitable but entangled grapple.
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Kac writes of his first encounter with Alba:     

As I cradled her, she playfully tucked her head between my body and my left arm, finding at last a comfortable position to rest and enjoy my gentle strokes. She immediately awoke in me a strong and urgent sense of responsibility for her well-being. ( www.ekac.org/gfpbunny.html)

     While one may hear prolepsis in Kac’s testimony  - a pre-emptive response to the objection that he somehow abuses Alba by making her glow with the status of “art” – Kac’s account also highlights an essential effect of the bunny. If the “big blue marble” shots of Earth from space provoked a sense of global unity and interconnection among many otherwise isolated viewers, Alba seems to provoke an outburst of hospitality, an urge to loosen the boundaries that otherwise divide any particular human and animal. “Between my body”, Alba provokes a multitude.

(6)Darwinian Complication

It is interesting to contemplate an entangled bank, clothed with many plants of many kinds, with birds singing on the bushes, with various insects flitting about, and with worms crawling through the damp earth, and to reflect that these elaborately constructed forms, so different from each other, and dependent on each other in so complex a manner, have all been produced by laws acting around us. Charles Darwin, 1859

     As recently evolved familiars, both White Widow and Alba are Darwinian to the core.  There can be no question but that selection is responsible for the emergence of these novel life forms.  But when it comes to responding to the glow of Alba or the buzz of White Widow, it is not natural or even artificial selection that is constitutive of these organisms and their peculiar traits.   It is perhaps obvious that it is not fitness in any usual sense that is the metier of either the rabbit or the plant:  Glowing under 488 nm light does nothing to help the rodent in its on going struggle for survival, and the sheer surplus of cannabinoids produced by White Widow goes beyond any utilitarian project of chemical, albeit, natural, warfare.  And yet surely both are poster creatures for Darwin’s analysis of variation under domestication, as wrought by human deliberation as the bulldog? 

       Of course it is the case that humans have cultivated these organisms, and that cannabis evolution has hinged on human preferences and choices.  Yet in what sense are the selection procedures of DJ Short or Eduardo Kac choices?  DJ Short, besides the scratch and sniff implication with his plants, also enters into states in which the distinct categories proper to deliberation and choice are themselves incessantly scrambled and recombined.  

   So for example when DJ Short teaches us how to select males for breeding, he asks us to cease scratching and sniffing and begin smoking:

It is possible to test males by smoking or otherwise consuming them.  This practice may be somewhat beneficial to beginners as it does involve a sort of obvious discretion…make sure this test smoke is the first smoke one consumes in a day in order to best discern its qualities, or lack thereof. ( CC, Feb 2003, p. 94)

It may seem obvious that in order to test the quality of a spliff, one must smoke it. And yet male cannabis plants present difficulties to the would be biotechnologist because of their relative lack of THC vis as vis the females. Besides learning the timely and accurate sexing of plants – the ability to read the signs of maleness from a seedling so that they might be removed from the environs, a skill necessary to the production of buds – cannabis biotechnologists must also learn to read the signs of quality from male plants. In other words, one must learn to “get high” from low potency  marijuana.  The would-be grower must therefore learn to become less an athlete of the bong than a sensitive to her plants, capable of being affected by even trace elements of THC.

   Thus stoned, however, the grower is taught by the plant: Even a beginner can learn to select a good plant for breeding in this fashion. While cannabis is notorious for its (prized) ability to impair judgment, in this context it becomes the very agency of judgment itself. The practice of becoming a sensitive involves an increased capacity to respond, less an act of agency than the arrival of a feeling: I’m stoned. Like an attempt at sleep (or enlightenment), one must learn less what to do than how to let go…

      Still, even if the choice to become affected by another is a paradoxical one, an act of agency that undoes or stones identity, a sense of choice remains. The experience of this recipe of selection may itself not feel deliberate or even precise – “uh oh, smoked too much” - but its procedure nonetheless constitutes an algorithm.  While the successful assay necessarily scrambles the human/plant boundary, smoking a male demands an absolute sobriety that would bring its difference into relief: “Make sure this test smoke is the first smoke one consumes in a day…”

    Yet if this assay depends upon the integrity of the category sober/stoned, DJ Short seems to argue that one knows the plant only as a mixture.  Indeed, DJ Short ends his discussion of selection with less sobriety than ecstasy.  While the smoking of males seeks to assay the difference cannabis might make to ordinary, baseline consciousness (whatever that is), DJ Short’s final test for selection involves a modulation of extra-ordinary consciousness: He suggest that the best test for the character of a plant is to use it in conjunction with another psychedelic such as psilocybin or LSD-25:

Ideally, the psychedelic substance will further the range of noticeable subtleties by one’s psyche…if the herb is truly blissful it will become readily apparent under such psychedelic examination.” ( CC, Feb 2003,p. 96)

Again, a choice is made, but its mechanism is the departure of agency itself.  Psychedelics are sought out precisely because they put the control of an ego into disarray, a manifestation of mind or psyche not amenable to the usual strategies of control.
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    Darwin noticed that sexual selection – that abjected, other vector of evolution that has spurred everything from Peacock feathers to bioluminescence – seemed to rely on a similar sort of breakdown. Writing of the effect of male bird song and plumage on females during courtship (aka selection), Darwin writes:

Are we not justified in believing that the female exerts a choice, and that she receives the addresses of the male who pleases her most?  It is not probable that she consciously deliberates; but she is most excited or attracted by the most beautiful, or melodious, or gallant males.  Nor need it be supposed that the female studies each stripe or spot of colour; that the peahen, for instance, admires each detail in the gorgeous train of the peacock--she is probably struck only by the general effect.

While feminist researchers have rightly noted that Darwin was both attracted to and troubled by female choice precisely because it was female, this and other passages also emphasize the problematic nature of what Darwin called “charm” in evolution. “Struck by the general effect”, females are both agents of selection and the charmed subjects of the feather, sufficiently seduced that the very boundaries of male and female breakdown into those zones of indiscernibility necessary to reproduction.

      It was sickeningly obvious to Darwin that the feather train of a peacock was hardly the result of any struggle for fitness of the usual sort:

Nor can we doubt that the long train of the peacock and the

long tail and wing-feathers of the Argus pheasant must render them an easier prey to any prowling tiger-cat than would otherwise be the case.

Yet strategies suited to courtship rather than survival abound in nature: birdsong, colorful plumage, insect stridulation, perhaps language itself.
 Darwin’s intense and exquisite study of the mechanisms of sexual selection – studies barely noted by contemporary researchers on the subject – continually focused on tactics for inducing the dissolution of boundaries, a sudden fluctuation of figure and ground.  

     Consider, for example, Darwin’s analysis of ocelli, eyespots that adorn the feathers of said peacock. If Darwin is convinced that indeed an array of said eyespots charm the peahen, how exactly do they do so? Darwin puzzled over the effect, and was at first disappointed by the peacock’s charm, little appreciating the perspective of the peahen:

When I looked at the specimen in the British Museum, which is mounted with the wings expanded and trailing downwards, I was however greatly disappointed, for the ocelli appeared flat, or even concave.  But Mr. Gould soon made the case clear to me, for he held the feathers erect, in the position in which they would naturally be displayed, and now, from the light shining on them from above, each ocellus at once resembled the ornament called a ball and socket.

What so impresses Darwin in this remarkable event of sexual selection – he himself plays the role of peahen, subject to the charms of a certain bespangled Mr. Gould – is not only the precision of the ocelli
, but their capacity to render three dimensions in a two dimensional medium. The flat eyespots are practically an ornithological cinema, throwing images of depth and clarity through the deployment of an iterated but flat surface. This remarkable performance of tromp d’oeil captures not the peahen but her attention. Much “struck” by the display, both Darwin and the Peahen are persuaded by the charms of the Peacock.

   What images were thrown?  These “ball and socket” images achieve not only three but n dimensions: uncanny, they present nothing other to the eye than an eyeball itself, instilling a momentary but actual dissolution of the boundary between viewer and viewed.

   Hence the importance both of a language of choice and the experience off seduction when attending to the mechanisms of sexual selection. Provoking not fitness but entanglement, sexual selection excels at the momentary breakdown of inside/outside topologies. 

(7) Back to the Whole, or The Earth, Aglow

    The firefly is of course a poster creature for both bioluminescence and sexual selection, and recent research has even sought to study the reproductive success of transgenic zebrafish in competition with their less spangled competitors.
  And if a bunny is considered as a sign of a most semiotic sort, it is of course a sign of reproduction. If Alba, too, in her bioluminescence, charms us, she does so by revealing and even inducing our mutual entanglement in practices of evolution. So too does cannabis seem to remind us of our co-implication, producing the effect of a strangely distributed and sexually articulated agency. These familiars are thus exemplars of contemporary biotechnology whose methods are citational and recombinant: biotech vectors us towards distribution and involution, a weaving together of life forms whose name is best understood as a verb: Gaia. Such a technology is essentially psychedelic, as we leave the world of reference whereby the narrating “I” can maintain any reliable differentiation from its object of knowledge or love.
 As with certain peacock feathers, if we look properly at Alba and White Widow a new dimension of experience and even consciousness suddenly unfolds, as the earth becomes less a globe than a network. Fade to Bioluminescence: the earth, aglow…

� Eduardo Kac, http://www.ekac.org/gfpbunny.html


� Charles Darwin writes of the effects of “spangles” in the courtship of birds, discussed further below:


“In this attitude the ocelli over the whole body


are exposed at the same time before the eyes of the admiring female in one grand bespangled expanse.” Complete text of The Descent of Man can be found at http://www.wildlifewebsite.com/descent/darwin0.shtml


� Indeed, not even hops, whose leaves bear more than a passing resemblance to cannabis, gets much visual attention.  See http://groups.msn.com/NorthTexasHomeBrewAssociationHomePage/yourwebpage1.msnw.


� Cannabis is a dioecious plant – it has at least two sexes.  If isolated from pollen, the female buds continue to grow and ripen, the sticky THC laden trichromes grow larger and larger in the solicitation and attempted attraction of pollen. If allowed to seed, females more or less cease THC production and the potency of the crop is much diminished. Males produce early pollen laden flowers, so the trick in the cultivation of sinsemilla is to “rogue out the males” as early possible if one is growing from seed.  Cloning methods help the grower avoid this sometimes tricky and urgent process of sexual selection: Cuttings are taken from a select female and grown repeatedly, giving the plant an almost Raelian quality of immortality.  For more on the importance of sexual selection, see below.


� http://www.psychedelic-library.org/tart6.htm


� In this regard – her need for a kind of “activation” by an audience and light -  Alba is kin to the vain peacock as described by Charles Darwin in The Descent of Man:


 “…this latter bird, however, evidently wishes for a spectator of some kind, and, as I have often seen, will shew off his finery before poultry, or even pigs.”


� http://www.washtimes.com/national/20021128-78954640.htm


� DJ Short’s formulation here seems to highlight the uncertainty of such a proposition and the scarcity of windows for such an assay.  Given cannabis’s notorious (albeit contestable) effects on short term memory, one looks in vain for a heuristic whereby one could indeed “make certain” that this was the first ingestion…


� Short’s locution of “psyche” here is instructive, as it harkens to a more expansive undertanding of self than that ego whose death so famously occurs under the influence of LSD.  See discussion of “psychedelic” below.


� � HYPERLINK "http://www.wildlifewebsite.com/descent/darwin1259.shtml" ��http://www.wildlifewebsite.com/descent/darwin1259.shtml�..


� It might be worth noticing that in the opening paragraph of the Origin of Species, Darwin describes himself as similarly “struck”: “WHEN on board H.M.S. Beagle, as naturalist, I was much struck with certain facts in the distribution of the inhabitants of South America, and in the geological relations of the present to the past inhabitants of that continent.” http://www.literature.org/authors/darwin-charles/the-origin-of-species/introduction.html


� Indeed, Darwin noted that charm was sometimes a more crucial evolutionary ally than the much vaunted “battle”:


“We shall further see, and it could never have been anticipated, that the power to charm the female has sometimes been more important than the power to conquer other males in battle.”


� “The impassioned orator, bard,or musician, when with his varied tones and cadences he excites the strongest emotions in his hearers, little suspects that he uses the same means by which his half-human ancestors long ago aroused each other's ardent passions, during their courtship and rivalry.”


� “These feathers have been shown to several artists, and all have


expressed their admiration at the perfect shading.  It may well be asked, could such artistically shaded ornaments have been formed by means of sexual selection?”


� � HYPERLINK "http://www.science.nus.edu.sg/Research/News/DEC2001/LiDaiQin/right.html" ��http://www.science.nus.edu.sg/Research/News/DEC2001/LiDaiQin/right.html�  For a remarkable resource on bioluminescence ( and the difficulties of imaging it), see Mills, C.E. 1999-present. Bioluminescence of Aequorea, a hydromedusa. Electronic internet document available at http://faculty.washington.edu/cemills/Aequorea.html. Published by the author, web page established June 1999, last updated 5 December 2002 


� Here I follow the coinage of “psychedelic” ( Humphrey Osmond) as  a “mind manifesting.” This marks less the fantastic character of the effects of these compounds than the dissolution of the boundary between mind and nature. Both Alba and cannabis thus are psychedelic in the sense that they are indeed manifestations or exfoliations of human consciousness into,out of,the ecosystem.





