How the Worm Turns
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BIRDS have all the luck. New or rare species get discovered and written up in scientific journals and celebrated for their curved bills or their salmon-colored feathers or their unusual techniques for extracting seeds from pine cones. 

When the ivory-billed woodpecker was reported to have been spotted in Arkansas after 50 years in hiding, the bird became an overnight celebrity. Just this spring, scientists announced a new species of crossbill finch in southern Idaho, and last year a team of scientists declared that they’d encountered a treasure trove of new and rare species in a remote area of New Guinea. 

Among them was a never before photographed type of bowerbird, a creature known for building elaborate structures for its mate, complete with decorations made from berries, shells and shiny coins. Many of the newly discovered birds, mammals and amphibians in this area had never seen humans; the scientists found that sometimes they could simply walk over and pick the animals up. Discovering new species? No problem. Just stroll into a jungle and get one.

But earthworm taxonomists don’t have it so easy. One has to dig for earthworms, and even though they are blind and deaf, worms are remarkably good at evading the probes and shovels of nosy scientists. There’s also the problem of knowing where to dig. An ornithologist can simply meander through a forest and look up; an oligochaetologist must keep an ear to the ground, so to speak, and try to divine the ideal earthworm habitat.

In spite of these difficulties, new earthworm species do turn up. Dr. Sam James, a research associate at the University of Kansas Natural History Museum, has named 80 new worm species in the last 20 years. These discoveries don’t garner the same level of attention that a new bird might — after all, a worm does little more than slither through the mud to attract a mate, and that just doesn’t make for good television — but they are important nonetheless. Earthworms are bellwether creatures; when they disappear, it probably means that vital habitat has been lost, too.

That’s why I’m so encouraged by the recent rediscovery of earthworms that had been classified as extinct. On a trip to Brazil, Dr. James found Fimoscolex sporadochaetus, a fairly ordinary-looking pinkish-gray worm whose demise had been greatly exaggerated. In fact, it had simply gone underground in 1969 and hadn’t resurfaced in the presence of an earthworm scientist since.

“Our position on these extinctions,” Dr. James said, “is that they are more likely to be off the radar than off the planet.” Buoyed by this realization, he hopes to go hunting for another elusive Brazilian worm, Rhinodrilus fafner, which measures an impressive six feet in length but is equally reluctant to slither up to a taxonomist.

That’s not all. A sighting in Washington State of the giant white Palouse earthworm Driloleirus americanus, which stretches to three feet long and smells of lilies, sent shock waves through the earthworm community last year. If the Great White Worm was back after nearly 20 years in hiding, what else might still be out there?

Dr. James has been watching the destruction of rare earthworm habitats with dismay. If their forests and swamps disappear, the worms may vanish, too. “On the other hand,” he said after the sighting of the Palouse worm, “who knows? One of these creatures could show up in the corner of a soccer field. Stranger things have happened.”

So on this Earth Day, I’m encouraged by the idea that there are still some mysteries left in the world. The lonely and obscure earthworm scientist may be more in touch with the unknown than an astronomer. After all, no telescope can penetrate the deep reaches of the earth, and there is no reason to believe that an earthworm is extinct just because it avoids human contact — it may just be further proof of Darwin’s assertion that earthworms possess some intelligence. 

Unlike those flamboyant bowerbirds, a worm might simply decide that it is better off without us, and retire from public life. That’s a sensible decision. I wish it well.

Amy Stewart is the author of “The Earth Moved: On the Remarkable Achievements of Earthworms” and, most recently, “Flower Confidential.” 
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As soon as I saw this article in the NYTimes, this am, the novels of Frank Herbert's Dune came immediately to mind.  The worms in this desert planet, called Dune, were gigantic and produced a drug referred to as the 'Spice' and called Melange.  This had not only psychedelic properties, but could move people through time and space, physically.
Referring to the note in the article that describes the probable meaning of an absence of worms from any area means the eco-system's probably collapsed, I see worms as the workers of the soil, transferring its underground energy sources to plants and ultimately, to animals.  This suggests there's something in the worm that is vital to life; an obvious alleghory can be made here to the Dune cycle.
Science Fiction often enough turns to science fact.  And it think it often trolls the depths of human consciousness to reveal ancient truths woven into the fabric of our collective unconscious.  As a mystical exercise, the key is in 'remembering.'  This comes from both medation and study, but it's ritual that leads the psyche forward to dreaming and imagination.  When this energy is active and that area of the mind is accessed, that is in touch with the collective unconscious, illuminated insight happens.
The soul is then moved, producing by-product that we often refer to as 'Genius' and the 'Magnum Opus.'  This being also, the great inventions and discoveries, as well as all magnificent works of Art and Music.  And it is why the Magickal Lodge only proves itself potent by producing new Gnosis.
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Origin of brain lies in a worm, scientists say

Sur​pris​ing find​ings al​so sug​gest we’ve flipped over during the course of ev​o​lu​tion

April 23, 2007
Courtesy EMBL
and World Science staff
The rise of the cen​tral nerv​ous sys​tem—the brain and spi​nal cord—in an​i​mal ev​o​lu​tion has puz​zled sci​en​tists for cen​turies. 

In​sects, worms and the back​boned an​i​mals, ver​te​brates, are thought to have a shared an​ces​try. But their cen​tral nerv​ous sys​tems dif​fer, and were thought to have evolved on​ly af​ter their lin​eages had split dur​ing ev​o​lu​tion. 
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	The "liv​ing fos​sil" Pla​t​y​ne​reis du​mer​ilii. (Cour​te​sy Britt Han​sen, Pho​to​lab, EMBL Hei​del​berg)




Re​search​ers from the Eu​ro​pe​an Mo​lec​u​lar Bi​ol​o​gy Lab​o​r​a​to​ry in Hei​del​berg, Ger​ma​ny now re​port that the ver​te​brate nerv​ous sys​tem is prob​a​bly much old​er than ex​pected. 

Pub​lished in the April 20 is​sue of the re​search jour​nal Cell, the study sug​gests that the last com​mon an​ces​tor of all three groups al​ready had a cen​tralised nerv​ous sys​tem re​sem​bling that of ver​te​brates.

Many an​i​mals have evolved com​plex nerv​ous sys​tems, but the ar​chi​tec​ture of these dif​fers sub​stan​tial​ly among spe​cies. Ver​te​brate cen​tral nerv​ous sys​tems in​c​lude a spi​nal cord down the back. In​sects and so-called an​ne​lid or seg​mented worms, such as earth​worms, have a rope-ladder-like chain of nerve cell clus​ters on their bel​ly side. Oth​er have nerve cells dis​trib​ut​ed dif​fuse​ly over their body. 

All these spe​cies de​scend from a com​mon an​ces​tor called Ur​bila​te​ria—the first of the line​age of an​i​mals with sym​me​try be​tween the two sides of their bod​ies. 
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	In​sects, earth​worms and ver​te​brates are among the twigs of this ev​o​lu​tion​ary tree. Its stem rep​re​sents their last com​mon an​ces​tor, which is al​so the com​mon an​ces​tor of all bi​la​te​ri​ans—an​i​mals with two sym​met​ri​cal sides. Note that although most sci​ent​ists agree on the tree's broad outlines, de​bate con​ti​n​ues on the de​tails; dif​fer​ent trees could be con​struc​ted based on evi​dence avai​lable to​day.




If this slith​ery pa​tri​arch al​ready had a nerv​ous sys​tem, what it might have looked like and how it gave rise to the ar​ray of nerv​ous sys​tems seen to​day is what Det​lev Ar​endt and his group at the lab​o​r​a​to​ry stu​dy. To do so, they in​ves​t​i​gate the nerv​ous sys​tem of a ma​rine an​ne​lid worm, Pla​t​y​ne​reis du​mer​i​lii. 

“Pla​ty​ne​reis can be con​sid​ered a liv​ing fos​sil,” said Ar​endt. “It still lives in the same en​vi​ron​ment as the last com​mon an​ces​tors... and has pre​served many an​ces​tral fea​tures,” in​clud​ing a pro​to​type inver​te​brate cen​tral nerv​ous sys​tem. 

Ar​endt and his group in​ves​t​i​gated how the de​vel​op​ing cen​tral nerv​ous sys​tem in Pla​t​y​ne​reis em​bryos gets sub​di​vid​ed in​to re​gions that lat​er give rise to dis​tinct struc​tures. 

The re​gions are set apart by the the ac​tiv​i​ties of unique com​bi​na​tions of re​g​u​lato​ry or con​trol genes, each of which func​tions main​ly to con​trol sets of oth​er genes. These dis​tinct com​bi​na​tions en​dow each type of nerve cell with a spe​cif​ic mo​lec​u​lar fin​ger​print. 

Com​par​ing the mo​lec​u​lar fin​ger​print of Pla​t​y​ne​reis nerve cells with what’s known about ver​te​brates re​vealed strik​ing sim​i​lar​i​ties, the re​search​ers said. This mo​lec​u​lar anat​o​my “turned out to be vir​tu​al​ly the same in ver​te​brates and Pla​t​y​ne​reis,” said Alexan​dru Denes, who did the re​search in Ar​endt’s lab. Cor​re​spond​ing re​gions give rise to nerve cell or brain cell types with si​m​i​lar mo​lec​u​lar fin​ger​prints, he re​marked. These go on to form the same struc​tures in an​ne​lid worm and ver​te​brates, which in​clude hu​mans.

“Such a com​plex ar​range​ment could not have been in​vented twice through​out ev​o​lu​tion. It must be the same sys​tem,” added Gáspár Jékely, anoth​er mem​ber of the re​search team. “It looks like Pla​t​y​ne​reis and ver​te​brates have in​her​it​ed the or​gan​i​sa​tion of their [cen​tral nerv​ous sys​tem] from their re​mote com​mon an​ces​tors.” 

The find​ings pro​vide strong ev​i​dence for a the​o​ry that was first put for​ward by zo​ol​o​gist An​ton Dohrn in 1875, the sci​en​tists added. The the​o​ry holds that ver​te​brate and an​ne​lid nerv​ous sys​tems are of com​mon de​scent and ver​te​brates have flipped over from front to back dur​ing the course of ev​o​lu​tion. 

“This ex​plains per​fect​ly why we find the same [cen​tral nerv​ous sys​tems] on the back​side of ver​te​brates and the bel​lyside of Pla​t​y​ne​reis,” Ar​endt said. How the in​ver​sion oc​curred and how oth​er inver​te​brates have mod​i​fied the an​ces​tral sys​tem “are the next ex​cit​ing ques​tions,” he added.

This would​n’t be the on​ly time that re​search​ers have pro​posed a dra​mat​ic re​ver​sal of body plans dur​ing the course of ev​o​lu​tion. Hans Mein​hardt the Max Planck In​sti​tute for De​vel​op​men​tal Bi​ol​o​gy in Tübin​gen, Ger​ma​ny, has pro​posed that for​ward or head end of com​plex an​i​mals evolved from the rear end of an​cient an​i​mals re​lat​ed to cnidar​i​ans, such as jel​ly​fish. Their basic body plan pre​dates even that of Urbilat​eria.
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This story really connects well with the other story I passed around last week on the worm, working the soil and my comments on human evolution.  Again, reminiscent of Frank Herbert's Dune...science fiction/science fact.
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