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Martian of Error
by Terri Haag 

View 1


4.5 billion years before the present: The small planet is in turmoil, its landscape heaving and buckling as molten lava flows up from the interior and crystallizes in the extreme cold near the surface.  Nothing and no one in this tiny solar system is witness to the dramatic events.  They occur at a huge distance, and in the almost unimaginable past.  Yet these events will one day be known, sometime in the almost unimaginable future.

View 2
3.6 billion years before the present:  Out of the blackness of the night sky comes a hurtling thing, an unguided missile, moving at cosmic speeds. The asteroid's impact with the planet fractures the rock for hundreds of miles beneath and around it, like crazing on an old plate, or a smashed window pane.  Over the next 2 billion years, water invades the cracks and fractures, bringing along dissolved minerals and the tiniest, most humble beginnings of life. 

View 3

 1 billion years before the present: In the sky above, the moons cast a silvery glow and the blinking of hundreds of millions of stars weakly penetrates the thick atmosphere, creating an eerie twilight.  Not that the inhabitants of this planet are admiring the view.  No, they are fully occupied, their primitive senses engaged in the serious business of finding something - molecules of methane gas, perhaps, or maybe another thing like themselves - to eat.  

View 4

16 million years before the present: The water is gone.  With it has gone the life.  Within the cracks in the ancient lava flow the microscopic creatures have long since become solid rock. Then, from out of the clouds comes a hurtling thing, an unguided missile, unimaginably huge, traveling at cosmic speeds of nearly 60,000 miles an hour.  When it collides with the planet's surface, the massive explosion excavates hundreds of millions of tons of rock, sending debris flying upwards and outwards.  Some of the rock and dust are traveling so fast they escape the planet's gravity altogether and become hurtling things themselves, wandering the solar system.  

View 5

 13,000 years before the present: From out of the clouds comes a hurtling thing, an unguided missile, screaming through the atmosphere of the blue planet below like the hounds of hell were upon it; it begins to burn as it falls, creating a huge ball of fire.  The fireball grows, larger and larger, glowing green and orange, trailing smoke.  The racket it makes as it approaches ground zero is like a freight train hitting a bridge.  But there is no one below to appreciate the sights and sounds of the space traveler's arrival - only seemingly unlimited expanses of white; white ice, white snow, white, frozen seas.  It is to a strange new land the stranger has come, and for the next 13,000 years, it will lie entombed in the thick ice.  Yet if the thing could feel, this place would seem balmy and warm by comparison with the absolute cold of outer space. 

View 6

Twelve years before the present: A high-pitched whine shatters the unearthly silence of the Far Western Icefield  of the Antarctic, but no more so than the brilliant orange, padded clothing of the creature shatters the monochromatic white landscape. Straddling the screaming snowmobile, the geologist easily spots the dark rock against the snow, and she simply rides over and picks it up.  "Yowza!"  she says, happily putting it carefully in her collection bag.  

So ... what ever happened to LIFE ON MARS!!! anyway?  The "biggest news in the history of the world" (assuming you don't count Jesus Christ, Buddha, Mohammed, the wheel, calculus, germ theory, or beer in an easy-open, pop-top can) sparked every kind of goofy theorizing and heated debate for about twenty media minutes, then seemed to sink out of public view like an Alan Hills 84001 Mars rock in a quiet pond.  

But what about life on Mars?  Were those squiggles, rods and lumps NASA researchers found in a Martian meteorite microfossils or weren't they?  Are we the one and only Big Bugs of the Universe, or aren't we?  

Enquiring minds want to know.  

Not that this is the first time the world has gotten hot and bothered by the announcement of LIFE ON MARS!!!  Having seen through a telescope the Martian striations which indeed were once conduits for liquid water, albeit billions of years in the past, Signore Giovanni Virginio Sciaparelli announced in 1877 that he had observed "canali", or channels, on the planet's surface. Interestingly, the Italian word  was widely mis-translated as "canals" instead of channels, which implied an intelligent hand in their construction. This misinterpretation would subtly effect both scientific inquiry and the public's imagination for decades to come.  

Certainly the canal idea influenced Percival Lowell's delusion that he had not only observed man-made canals on Mars but that those canals linked fabulous cities. Lowell, a well-respected astronomer and founder of the Lowell Observatory in Flagstaff, Arizona, as well as the discoverer of the planet Pluto, died in 1916, apparently still convinced that the Martians were gaining ground on us in Manhattan-style real estate.

As early as 1864, laboratory analysis of France's Orgueil carbonaceous chondrite, a cometary meteorite, sparked world controversy when chemists discovered long-chain, saturated hydrocarbons, similar to waxes, along with fatty acids with large molecular weights. Unfortunately, these samples were later found to have been contaminated with purely terrestrial materials.

Obviously it didn't end there, however. In the 1870s reports began to circulate throughout Europe that fossil life-forms akin to sponges and corals had been found in meteorites.  The press "had a field day" and the scientific community engaged in the scientific equivalent of a schoolyard brawl.  This quieted down once the "fossil forms" were shown to be normal mineral and crystalline shapes, not evidence of life in outer space.

(Any of this sound familiar?) 

Then, in the 1930s, Charles Lipman, a bacteriologist from the University of California, Berkeley, announced to a stunned world audience that he had not only found living microorganisms in eight different meteorites, but that he had cultured them!  Once again, however, the world was disappointed when the bacteria were all proven to be of earthly origin from contaminated meteoritic material, and Lipman was sent off to wash his hands. 

Still the idea didn't go away, and in 1961, scientists Bartholomew Nagy and Douglas Hennessy from Fordham University along with the Esso Research Corporation's Warren Meinschein again conducted chemical analyses on the Orgueil carbonaceous chondrite, this time with meticulous accuracy and highly sophisticated equipment.  Their findings showed the presence of hydrocarbons resembling the by-products of living organisms.  They were quoted in the New York Times as saying, "We believe that wherever this meteorite originated, something lived."  (Any of this sound familiar?)  

Nor is the controversy anything like over. More than a year after the August 7, 1996, announcement by Everett Gibson, David McKay, Kathie Thomas-Keprta and Christopher Romanek that they had discovered microfossils and tell-tale mineralogical and biochemical markers indicative of biological activity in the ALH84001 Mars meteorite, other scientists are still commenting about whose mothers wear space boots and whether Dr. So-and-So's hands were clean.

Nevertheless, it has been more than a year later; plenty of time for the less intrepid to rethink, re-investigate and retract those bold statements, if necessary. There is certainly historical (hysterical?) precedent for back-shuffling and oops-ing on these issues.  So what do the NASA guys and gals say about it, now? 

"We feel stronger about the conclusions that were in that manuscript (announcing the discovery) than we did at the time it was published," said Everett Gibson, one of the original NASA investigators involved in the discovery of the supposed extraterrestrial fossils.  In fact, in a recent article in Scientific American (December 1997), Gibson maintains that if anything, the fossil theory has been strengthened in the past year by independent research.  One such study was done by John Valley at the University of Wisconsin in Madison.  Valley's studies indicate that important carbonate globules in the meteorite could have formed at temperatures low enough to permit life.

But how low, exactly, is "low enough"?  I lived 40 miles from Madison, Wisconsin for 8 years, and I'm here to tell you that it's too cold there to permit life, especially if your idea of life is sandals and a t-shirt, year-round.  I decided to go right to the source for information.  I called Kathie Thomas-Keprta at NASAs Johnson Space Center. 

Thomas-Keprta, one of the team of primary discoverers of "signs of life" in the ALH84001 meteorite, was enthusiastic and delightful on the phone.  Primarily a biologist and electron microscopist, Ms. Thomas-Keprta was examining some of the ALH84001 Mars meteorite under a transmission electron microscope (TEM), a device that beams electrons through an ultra-thin section of material.  She was trying to get a clearer picture of the mineralogy of the sample, especially since Everett Gibson had found some very interesting carbonates during isotopic studies.  

It is these carbonates that are key to most of the NASA team's pro-life arguments.  Called "globules" by the scientists, they are really discoids; tiny, round, flattened little doohickeys (my term, not theirs) some 20 to 250 microns in diameter.  These globules were deposited after fluids high in Martian carbon dioxide percolated through the cracks and fractures in the volcanic host rock. (Yes, they know its Martian not Earthly carbon dioxide, but don’t ask me to explain.) 

"Under TEM, the carbonate globules look kind of orange, and around them in concentric rings are what we call the Oreo cookie layers - um, you know, because they are black, then white, then black," said Thomas-Keprta, a trace sheepishly.  "Those little rings were what really grabbed our attention, because they were full of magnetite grains.  And not just any magnetite grains.  They were almost exclusively grains of tear-drop shaped magnetite... ."

There was a slight pause on both ends while I presumably absorbed the significance of "tear-drop shaped" magnetite as opposed to, oh, say, nose- shaped magnetite.  "Uh, huh..." I said.

Kathie kept explaining.  "I thought it extremely odd that such grains would be present in a meteorite, since on Earth, they are usually only seen in association with magnetotactic bacteria."

Another blank pause.  "Magneto what-ic?"

I could almost hear her smile over the phone. "Think of a paramecium with iron molecules lined up in a chain inside its body," she explained. "When the iron chain is properly lined up it gives the host an extra energy kick out of the Earth's magnetic field.  If the bacteria wants to go "up" in its little pond, it aligns the iron grains such that they shove against the magnetic field and help it push up.  If they want to go down, they reverse the procedure.  They somehow maximize the magnetic moment and use it to get around," Thomas-Keprta offered.

In other words, when you see tear-drop shaped magnetite grains in carbonate globules, you shouldn't have to look too far for the offending organisms that created them.  Kind of like finding the refrigerator door wide open, an empty milk carton on the counter and a chocolate cake crumb-trail leading into the TV room.  Given those signs, one can generally assume the teenager is home and not that the dog has finally learned to program the VCR.

"Of course, bacteria can also do square-shaped, rod-shaped, all kinds of shaped magnetite, but when you have the right shape, namely tear-drop; at the right size -  20 to 120 nanometers; with the right magnetic capabilities, then you have virtually got to be talking about magnetotactic bacteria.  We have all of those factors, and more," she said. 

“What more? I persisted.”

“Well, there are the PAHs.”

Of course.  The PAHs. PAHs being apolycyclic aromatic hydrocarbons.  While PAHs can certainly form under inorganic conditions, apparently these PAHs, unlike those that collect in our atmosphere from the burning of fossil fuels and which give Vice President Al Gore hives, seem to indicate an organic origin; namely they may have been left behind after some teensy little bacteria ate methane. Which is probably enough on that subject.

Another factor Ms. Thomas-Keprta was enthusiastic about was the presence of pyrrhotite in the Martian meteorite.  "It exists at low temperatures and its presence would help confirm that these creatures had a temperate home."  

John-Mark Staude, a geologist with BHP Minerals exploration group in Tucson begged to differ. "If there is indeed pyrrhotite, an iron sulfide, in the ALH84001 sample, it would usually mean high temperature exposure, not low temperature exposure, since pyrrhotite forms at 700 to 800 degrees Centigrade.  It is also magnetic, incidentally, which could also explain the orientation of the magnetic grains, tear-drop shape or otherwise," said Staude.

Hmmmn.  After agreeing with me that he was something of a spoilsport, Staude confessed that Thomas-Keprta might have meant pyrite.(In fact there is significant iron pyrite in ALH84001.) Another explanation is that the pyrrhotite formed much earlier than the carbonate globules.  

I tried to call Kathie back, but she was press-conferencing somewhere, so I pored through a copy of the August, 1996 Science article that started all this in the first place, not that it helped. Sadly, I still don’t know what the pyrrhotite/pyrite answer is.  In fact, I’m not even sure what the question is.

At least one of the noteworthy other factors Kathie mentioned was that David McKay found worm-like forms under a scanning electron microscope. 

“We think these structures are the fossilized nannobacteria that created the magnetite grains. Because they are so small, a few billionths of a meter, lots of people have had a hard time believing they exist," Thomas-Keprta said.  

At least one person who had a hard time believing the lumps, rods and tubelike thingies were nannofossils was J. P. Bradley, a senior research scientist at MVA Inc., a scientific research and consulting facility in Norcross, Georgia.  Bradley thought it was far-fetched enough to compel him to do his own microscopic studies of the so-called nannofossils in ALH84001. He’s now convinced that the fossil Martian bacteria... aren't.  Instead, he maintains that what have been interpreted as bacteria are really "mineral sheets, viewed edge-on" or else "whisker-like crystals".  

Bradley and his colleagues presented their findings in the December issue of Nature, adding another log on the Martian nannofossil fire.  Whether a 3-alarm scientific conflagration ignites, or whether the whole thing just smolders a bit before sputtering out remains to be seen. (Mind you, just to keep the flames licking nicely at the kindling, researchers in Finland recently discovered nannobacteria only 70 nanometers long in human blood.)

 Besides nannobuglies doing wheelies in our bloodstream we've got plenty more other-worldly little monsters right here on Terra to use as Martian models -- bacteria that eat oil spills, bacteria that feast on copper, and some bacteria that live in boiling water around volcanic vents at the deep ocean spreading centers.  These last bugs don't even use oxygen in their life processes, but instead split extra electrons off of sulfur atoms.  We're talking critters so weird they might as well have come from another planet, because we've never seen anything like them on this one.  

I talked to Charles Meyer, the head of the NASA team.  "Even the extreme age of the purported Mars nannofossils isn't as much of a problem as it initially sounds because 3.8 billion year old blue-green algae and bacterial fossils were found 30 years ago right here on Earth, in the Fig Tree Formation churt of South Africa."   

And what's a few billion years, here or there, anyway?  

Furthermore, assumed microfossil bacteria virtually identical in size (380 nanometers long) and shape to those found in the Mars meteorite were recently discovered 400 meters below Washington state in the Columbia River Basalt. 

And speaking of Washington and bacteria, if anyone should doubt that slimy creatures can not only exist but actually thrive in a hostile environment of high pressure, hot gas and hot water, just look at Bill Clinton.  

As a likely candidate for life, Mars has long been at the top of the solar system list, right after Earth.  While these days carbon dioxide makes up over 95% of the Martian atmosphere and there is only 1/1000th as much water in their air now as in ours, winter on Mars can still be frosty, and there was once enough liquid surface water to slice deep chasms and level tremendous flood plains -- an environment that Dr. Meyer described in a bit of an understatement as "...somewhat wet."  In fact, there is all kinds of photographic evidence for catastrophic flooding in Mars’ past.  For instance the water that carved out two islands around impact craters near the 

mouth of Ares Vallis in Chryse Planitia, near the Valles Marineris canyon system, did so to the tune of 2,000 feet high escarpments.  

Whether Mars once hosted beach blanket bingo parties and graviton surfing finals is still a moot point despite our continued, long distance surveillance and general planet-harassment techniques.  No less than four Earthly spacecraft (that we know of) have visited the Red Planet to spy, probe, poke, prod and tickle (talk about rude aliens...), and, according to NASA there are more coming along.  One would think with all this scrutiny, something more, well, obvious, life-wise, would have turned up.  An ancient, 8-track cassette or an old twelve-toed boot or something. But apparently signs of life, wild or otherwise, are hard to come by on Mars.  Not counting The Face, of course.

For those of you who have been living on another planet yourselves for the last 10 years, the face on Mars is one of those things that make you go, Hmmmn. When Mariner 9 and the Viking 1 and 2 probes sent back images of Mars' surface, one of the pictures was, well, electrifying, for there, in frame 35A72 of the 1976 Viking orbiter data, smack in the Cydonia Mensae region, was The Face.  While some liken it to Al Gore viewing an open pit mine, to me it looks exactly like the Chimpanzee doctor from Planet of the Apes, and could well explain what Charleton Heston has actually been doing for the past several decades. Along with the face, the Viking orbiters took photos of a couple of pyramids, an Inca city and other clearly "man-made structures".  Or else they took pictures of some shadows on some hills.  Take your pick.

Regardless of where you stand on the Life on Mars issue, rest assured that your government is already working to protect you from Martian and other extraterrestrial invaders.  (Personally, I'd feel safer if it were the other way around.)  In March of 1997, twelve experts from the National Research Council, a government-funded study group, recommended that NASA assume that the risk of contamination to Earthlings from extraterrestrial material is high.  "Samples returned from Mars by spacecraft should be contained and treated as though potentially hazardous until proven otherwise," the panel said. 

"This really gets the ball rolling," said Michael Meyers, NASA's Planetary Protection Officer.  (I'm not kidding. Planetary Protection Officer. This came right from Mark Carreau of the Houston Chronicle.) In other words, material returned to Earth from the moon and other planets will now have to be quarantined for up to two years before it can be allowed to wander around loose.  Unless of course the existing environmental protection regulations pertaining to extraterrestrial samples are already so stringent as to make it illegal to open containers of returned extraterrestrial material at all, as has been suggested.  (Where are the Men in Black when you need them?)  

Of course there are plenty of planetary scientists who believe that all of the water on this planet and the amino acids essential to start life arrived here in comets and meteorites in the first place.  Meaning thank your lucky stars there wasn't an Environmental Protection Agency around 3 billion years ago, or none of us would be here. (Mind you, if some of us wouldn't be here, that might not be a bad thing.)  

Typically, I went to someone in my own family for the last word on LIFE ON MARS!!!!  Strange, but no stranger to Mars rocks, brother Robert, the Meteorite Man, owns more Martian real estate than Bill Gates and Donald Trump combined. "I've got great pieces of Zagami and Nakhla, which are both Martian meteorites, but they are way, way younger than the ALH84001.  By comparison, Zagami's only about 1.2 billion years old.  Also they are completely different kinds of rocks - no fossils that we know of.  Yet...," he said.

We were sitting outside after a huge meal at Moms, and the combination of cold beer and hot mashed potatoes made Robert wax philosophic. "I knew they would eventually find life in outer space.  It was inevitable.  I also knew it would come in a meteorite. I'm just sorry I wasn't the one to find it."  He grinned.  "Of course, I'm still looking for my own proof... ."

Just then a little red beetle wafted over and landed on his knee. He gently picked it up on his finger and examined it closely.  "You can certainly say that this lady bug didn't come from Mars, he looked up, but you can't certainly say that this lady bug's components didn't come from Mars."  

Hmmmn.  Deep. I pondered that one for a few seconds.  "And anyway," he said, "would a lady bug on Mars necessarily be any more interesting than a lady bug on Earth?"

I didn't have an answer for that one.

The bug, however, had heard enough and flew away.  Robert watched it go, then turned to me.  "Regardless, there will be life on Mars whether it's again or for the first time, as soon as we land there.  We are the life that will invade Mars. Us, mankind, with all the little bugs and bacteria that live on us, and the seeding of life from one planet to another will go on and on in this solar system, just as it has for billions of years... ."  

It made sense.  It even sounded grand and wonderful, the way he said it.  

Just don't anybody tell the Planet Protection Officer.

__________________________________________________________________

By Terri Haag


