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NOTES ABOUT THE TEXT

Measurements. Most scientists use the metric system, but most Americans
do not. In most cases, we provide measurements both ways.

Dating: For the ancient times covered in this book, most scientists use two
dating systems, calendar dates and radiocarbon dates, which are based
on the decay of carbon-14. They are not identical, so for consistency, we
have converted most dates to calendar dates, unless noted.

Syle: Each of the three authors wrote overlapping parts of this story. For
simplicity, we decided to refer to the writers as " 1" throughout the book,
except In rare cases.



INTRODUCTION

Plato wrote about the catastrophic destruction of Atlantis, which occurred
In a day and a night about 11,600 years ago. The Bible vividly describes
torrential rains and an immense flood in which most of humanity perished.
Native Americans have many rich stories about an enormous cataclysm
iInvolving worldwide fires and flooding. Altogether, the myth and folk-
lore of as many as fifty different cultures around the planet tell of similar
global devastations, during which humanity went through a trial by fire
and flood.

Are the cultural legends based on facts, or are they fables? Did a major
calamity actually happen? Lacking hard evidence, scientists have dismissed
the old tales of epic natural disasters, and even though popular writers
have speculated about such catastrophes, convincing proof has been elu-
sive. Until now, no one has discovered and documented decisive evidence
of a specific event that caused mass extinction.

Y ou are about to embark on an expedition to find the truth. Along the
way, across the United States, you will meet archaeologists, paleontolo-
gists, geologists, and other scientists at thelr excavation sites and in their
|aboratories. You will witness their electrifying discoveries, from solving
the mystery of thousands of Paleo-Indian hunters who suddenly vanished
to explaining the radioactive bones of "Eloise,” one of the last mammoths
to walk the planet.

In this book, we intend to prove that a cosmic chain of events began
41,000 years ago and culminated in a major global catastrophe 28,000 years
later. We refer to that culmination period of 13,000 years ago as simply the
"Event." During our search, we three authors, who are trained researchers
who have worked as government scientists, are joined In our quest for truth
by a wide variety of other experts, including a retired NA SA section chief
and others who are researchers at well-known universities.



2 INTRODUCTION

Through a series of unusual and unpredictable on-site Investigations,
we turn up clues to a violent calamity that doomed millions of animals to
extinction, caused widespread major mutations, decimated the human race,
and set the stage for the rise of modern civilization.

Now, for the first time, this work presents tangible explanations for the
following:

e Mass extinctions. What caused the sudden annihilation of lIce Age
mammoths, mastodons, saber-toothed tigers, and 40 million other
animals, along with much of the human race?

 Fire and flood stories. Is there any hard evidence to corroborate the
megafloods and cataclysms recorded in the Bible, Plato's story of
Atlantis, Native American lore, and the myths and literature of other
cultures?

e |[ce Age warming. What caused the sudden end of the last Ice Age,
when Greenland's temperatures suddenly shot up an amazing seven-
teen degrees within a few hundred years and the great continental ice
sheets began to melt away?

e The Carolina Bays. What was responsible for the formation of hun-
dreds of thousands of puzzling miles-long depressions on the Atlantic
Coast that look just like Martian impact craters?

e The "black mat." What is the mysterious layer of black sediment
found spanning North America that rests directly over the bones of
the last mammoths to walk the Earth?

e Black glass. How does this unique and unusual material provide a
crucial clue to the nature of the Event?

THE SIXTH EXTINCTION

The Earth has been shaken by five major extinctions in the last 500 mil-
lilon years. In the most destructive of these events, about 90 percent of life
on Earth disappeared, and even in the mildest of the extinctions, hundreds
of millions of living things vanished. Look around you and imagine that
90 percent of every species you see suddenly disappeared, including trees,
fleas, flowers, dogs, frogs, fish, cats, bats, and, of course, your family and
friends.

We are now living in the period of what is called the "sixth extinction,"
which some scientists believe will be equally devastating. In our time, the
extinction of modern species and the gradual worsening of our climate and
environment appear to be due primarily to the actions of human beings.
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This is what we are facing today:

e QOverpopulation. Every day, more than one in six of the world's 6 bil-
lion people do not have enough to eat.

e Unpredictable climate. Weather is more unstable and extreme; tor-
nadoes and hurricanes are more destructive, and global temperatures
are rising.

 Natural disasters. Most of history's costliest earthquakes and tsuna-
mis have occurred in the last 100 years.

e Environment. Humans are destroying forests, wetlands, and grass-
lands, which are crucial to environmental balance worldwide.

e The nuclear threat. Terrorism and nuclear proliferation are on the
rise.

e Warfare. Recent and current wars reflect freguent struggles over
Increasingly scarce land, oil, water, and other natural resources.

This litany of dangers confronting our planet may be familiar to you,
yet there Is a hidden side to the story that we reveal in this book. Our
current species extinction, overpopulation, and environmental degradation
were In fact kicked off 41,000 years ago by the Event, and they continue
today—they have a cosmic cause, not just a man-made one.

The Event nearly wiped out the entire human race at that time, and after
our extensive research, important answers emerged that affect us today.

THE STORY OF THE EVENT

Our evidence indicates that a colossal cosmic catastrophe culminated 13,000
years ago, and Cycle of Cosmic Catastrophes is about how we uncovered
that evidence.

Part 1 ("The Search") describes the hunt. We started with just a few
compelling clues and used them to unravel the mystery of an awesome cos-
mic event.

In Part 2 ("The Main Event"), we set a dramatic scene for you, with a
descriptive chronological overview of what happened.

In Part 3 ("The Evidence"), we lay out the evidence and explain how It
all fits into the bigger picture. Along the way, we hear from some ancient
storytellers through their cultural legends, which we maintain are the
accounts of those who survived the disaster. While we do not purport their
stories to be accurate in all details, we believe them to be valid recordings
of subjective impressions of actual ancient events.

Are you ready to begin the search for answers?
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THE SEARCH FOR CLUES

PREPARING FOR THE HUNT

L ooking at the man with the shotgun, Dr. Bill Topping, an archaeologist,
held up a shotgun shell and cautioned, "We need to hit it dead center." The
other man nodded, as his colleagues Bob and Donna Miller watched.

Bill was there to conduct a low-tech experiment to test his theory for
explaining the sudden disappearance 13,000 years ago of the Paleo-Indians,
the mammoths, and dozens of other large Ice Age species that are referred to
as megafauna, meaning that individual members weighed more than about
100 pounds (45 kg). Many scientists agree that the extinctions began and
ended abruptly as the Ice Age ended.

Since useful scientific research can be done in both high-tech and |ow-
tech ways, Bill planned to use, first, a $200 shotgun and then, second, a
$200 million cyclotron, or "atom smasher." Even though the cost and level
of sophistication of the two are vastly different, each would provide equally

vital clues for solving the mystery of the Event.

Bill's associate Ray DeMott took the shell and flipped it around In his
hand to check it one last time. The two had removed the birdshot, replaced
It with fine metallic grains, and sealed the shell with wadding. Satisfied, Ray
chambered the shell into the .410 shotgun, slid the bolt shut, and locked it
with a sharp click. Next, he shouldered the shotgun and shifted it until it was
comfortable, taking careful aim at their highly unusual target—a soup bone.

Bill had purchased the thick bone to substitute as a bone from an extinct
mammoth. He had attached it to a plywood target, along with a thick piece
of quartz glass to substitute for a Paleo-Indian spear point. The goal was
to find out what high-speed tiny metallic particles would do to the simu-
lated mammoth bone and the glass. Would they bounce off harmlessly—or
would they penetrate with potentially lethal results? Bill hoped the results
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would reveal clues to explain the mysterious extinctions of 13,000 years
ago. This was a key test for his theory.

Ray closed his left eye and squinted down the barrel with his right eye,
lining up the two sights with the soup bone. Holding his breath to steady his
alm, he slowly sgueezed the trigger. The loud blast kicked up the gun barrel,
and the air filled with smoke.

Walking forward quickly as the air cleared, the men were eager to check
the results. Nothing. The target had been too far away.

They would have to load another shell and try again, but that's what
experimental science is all about. If you fail once, twice, or a dozen times,
you just keep trying. A colleague once summed up the scientific method by
saying, "The best scientist gets it right the last time."

BEGINNING THE SEARCH FOR ANSWERS

The unlikely string of events that led to that shotgun experiment began
by accident several years earlier while Bill Topping worked on his doctor-
ate 1n archaeology. Since he lived in Michigan, a state with many archaeo-
logical sites dating from the Paleo-Indian era about 13,000 years ago, Bill's
research led him to explore some long-standing mysteries about ancient Ice
Age people and the animals they hunted. Scientists do not agree on why they
vanished, and Bill was interested in finding out more.

Throughout this book, we use the designation "Paleo-Indian” inter-
changeably with "Clovis." These terms refer to the Ice Age people who sci-
entists believe came from Asia to Alaska to spread from the western plains
of North America across the rest of the continent. Those new arrivals found
plenty of large animals to hunt—mammoths, mastodons, and bison, which
are the familiar buffalo of Western movies. Most of them are now extinct.

Clovis-era spear points, or Clovis points, were first discovered at the
Blackwater Draw site near Clovis, New Mexico, inthe 1920s, so the Clovis
name I1s now synonymous with those Paleo-Indian lancelike flint points,
which have very distinctive flutes that were created when long, single flakes
were removed from each side of a spear point's base. Those flutes are the
hallmarks of a Clovis point, distinguishing it from nearly all other types of
stone spear points (fig. 1.1).

Fig. 1.1. Classic Clovis point
with a long flute at the base.
Source: The Arizona State

Museum collection




38 THE SEARCH

WHERE DID THE CLOVIS PEOPLE GO?

The Clovis people appeared suddenly in the New World and stayed on the
scene for just a few hundred years, and then their distinctive culture van-
Ished as suddenly as did the megafauna around 13,000 years ago. Some
archaeologists believe that the Clovis culture did not actually disappear;
It simply underwent radical changes after the sudden extinction of the
mammoths and other large animals of prey. However, that theory does not
explain why the archaeological record is sparse or empty over large areas of
North America where there is almost no sign of Paleo-Indian descendants
for hundreds of years after Clovis times.

MILLIONS OF MISSING ANIMALS

The greatest puzzle Is why the mammoths, mastodons, American camels,
American horses, and saber-toothed tigers all became extinct almost simul-
taneously. According to Paul Martin in the book Quaternary Extinctions
(1984), far more species of large North American land mammals died out
INn the last part of the Ice Age than had gone extinct in the previous 3.5 mil-
lion years. As the graph of the information in his article makes clear (fig.
1.2), something extraordinary must have happened at the end of the last Ice
Age—something that had not occurred for millions of years.

North American
Extinct Land Mammals
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8 @ S ~ - © Fig. 1.2. Clovis-era extinctions compared
Calendar Years Ago (1000s) to those of the previous 3.5 million years.

Data from Martin (1984)
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Martin believes that the Clovis hunters are to blame, and that they
hunted the animals to extinction. He calls this the overkill theory, one of the
three most popular theories on the extinctions. However, one problem with
that theory Is that the extinctions occurred at nearly the same time across all
the Northern Hemisphere and parts of South America, as shown in figure
1.3. Mead and Meltzer (1984) conclude that those extinctions could have
been finished by 12,900 years ago, and so, to our way of thinking, could
be construed as having occurred at precisely the same time. But it is hard to
concelve that Ice Age hunters, who had been hunting animals in Asia and
Europe for tens of thousands of years with stone spears, could suddenly
force millions of rabbits, deer, hyenas, bison, saber-toothed tigers, bears,
mammoths, camels, horses, and oxen into extinction. Undoubtedly, their
hunting had an effect on the populations of those animals, but something
else must have been at work.

Another proposal, called the chill theory, suggests that sudden climate
change at the end of the Ice Age exterminated all the large animals, 1n spite
of the fact that those animals had been through millions of years of previous
seesawing climatic change and had survived.

The third hypothesis is the ill theory, which proposes that epidemics
or plagues killed off the megafauna, even though there is no conclusive
evidence that such a thing happened. Together, these three theories make
up what has been termed the "ill, chill, or overkill" way of explaining what
happened to the large animals. We will look at all of them in detail later.

- NORTHERN HEMISPHERE EXTINCTIONS
| Even! s
E BUROPE |
Mammoth |
orse |
Fig. 1.3. The most likely iy Sesr |
extinction peaks for C"“W;':::
Northern Hemisphere SIBERA |
megafauna. Note that, after | .
having been around Asia, W,B,?S;'
North America, and Europe 0 SRR 4
for millions of years, many NAhE-'tICA:
species went extinct within Masmoth |
just a short time. Interpreted “;'.;:1'*
from data In McDonald Egccccccmcnam
(1984), Mead and Meltzer 339£§§§§§§§§§§§
(1984), and Vereshchagin st 2 RLTARRGAY Ca Ten;a:YB:,BFmF has Cat Lo
and  Baryshnikov (1984)
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None of the theories offers an adequate explanation, nor is there gen-
eral agreement among scientists about what happened. Researchers just do
not know the answer, although many believe in a combination of the three
theories. With that in mind, Bill set out to find some evidence to clarify the
mystery of the missing people and animals.

A RADIOCARBON PUZZLE

The first clue he found iIs related to radiocarbon dating. Radiocarbon, or
“C, Isusually formed when a cosmic ray, traveling at the nearly the speed of
light, strikes a nitrogen atom (**N) In the atmosphere, transforming it into a
radioactive form of carbon, called “C. Scientists use the rate of radioactive
decay of those atoms to estimate the age of old carbon-based objects such
as charcoal, wood, seeds, and bones, which may be associated with harder-
to-date items such as pottery and stone tools.

Although thistechniqueisreliable in most cases, radiocarbon researchers
have discovered a maor flaw in the theory. At one time, scientists thought
the radiocarbon in the atmosphere remained constant, but to their surprise,
they discovered that radiocarbon levels varied considerably over thousands
of years—a fact that makes radiocarbon dating substantially less reliable for
those times when atmospheric radiocarbon changed dramatically.

At I1ts worst, the effect iIs so dramatic that scientists refer to It as a
"radiocarbon plateau,” or a reversal, meaning that the '*C dates are In
reverse order, with younger dates seeming to predate older ones. Dur-
INng such a reversal, radiocarbon dates can be off by many thousands of
years, as you can see from the graph of IntCal0O4 dates near 18,000 and
near 13,000 years ago (fig. 1.4), just the time when the Clovis people
and the giant animals were disappearing. Bill suspected that this was no
coincidence.

The only way that this anomaly could occur Is If something added a
lot of radiocarbon to the atmosphere. The question Is, what could have
done that? Bill knew that there are only a few causes of large and rapid
Increases In the radiocarbon pool on Earth. First, the cosmic radiation rate
can Increase from something like a supernova, the explosion of a massive
star that 1s much larger than the sun, when the pulse of radiation hitting
Earth's atmosphere creates a surge of radiocarbon. Intense radiation from a
huge solar flare can also cause an increase, although not as great.

Second, since Earth's magnetic field and atmosphere shield the planet
from cosmic rays, If the magnetic field strength declines or the atmosphere
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Calendar Years

gets thinner, more rays can get through, thus producing more radiocarbon.
There were widely measured magnetic field anomalies, called excursions,
about 41,000 and 34,000 years ago. At those times, Earth's magnetic field
wavered and almost reversed, meaning that the north magnetic pole nearly
flipped down to become the South Pole. At such times of field instability,
radiocarbon levels increase.

Third, radiocarbon can increase during impacts by comets and aster-
oids, which can contain elevated levels of radiocarbon.

Two of these three causes—radiation and impacts—have a direct cos-
mic connection, and both can affect the third one, the fluctuation of Earth's
magnetic field. Knowing this, Bill believed it highly likely that a cosmic
event was Involved.

Other scientists have proposed a connection between extinctions and
cosmic events:. supernovae by Clark (1977), Brackenridge (1981), and Dar
(1998); solar flares and weakness of Earth's magnetic field by Wdowczyk and
Wolfendale (1977), Alvarez (1980), and Zook (1980); and cosmic impacts
by Clube and Napier (1984), alongwith Hoyle and Wickramasinghe (2001).
Some other scientists, however, ignored or rejected their theories, so they
have remained controversial. With that in mind, Bill knew he would need
solid evidence.
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RADIOCARBON SAYS CLOVIS
INDIANS STILL ALIVE!

Exploring the radiocarbon issue further, Bill discovered that some Paleo-
Indian radiocarbon dates were laughably wrong. For example, dates from
the Paleo-Indian sites at Leavitt and Gainey, in Michigan, came from layers
that scientists knew were 13,000 years old; and yet the radiocarbon date
came back suggesting that, inexplicably, the long-vanished Ice Age Indians
were still hunting extinct camels when the Egyptian pharaohs were building
the Temple of Karnak 2,800 years ago.

Another 13,000-year-old site, at Thedford, Ontario, Canada, seemed
to show that the long dead Indians miraculously came back to life and lived
up until about the time of Jesus. In addition, the most astounding Clovis-
era site of all was at Grant Lake in Nunavut Province in northern Canada,
where the long gone Ice Age Paleo-Indians had apparently been hunting
mammoths during the time of the Battle of Gettysburg in the U.S. Civil
War!

Clearly, these dates and others are impossibly wrong, although many
others are correct. This indicated to Bill one of two things: either something
had dumped extra radiocarbon onto the planet at that time, selectively
resetting the radiocarbon clocks in some areas and not others; or some ter-
restrial process had produced the erroneous radiocarbon dates.

While assembling these data, Bill realized that the most Incorrect dates
clustered near Canada and the Great Lakes, whereas those farther to the
south tended to be more correct. This puzzling fact would turn out to be an
Important clue to the Event.

PEPPERED FLINT

Intrigued by the excess '*C at Paleo-Indian sites, Bill reasoned that there
might be other clues to the mystery at those sites. Contacting Don Simons,
the lead Investigator who excavated the Butler and Gainey Paleo-Indian
sites In Michigan, Bill arranged to test some flakes of chert (a flintlike rock)
that were on the excavated surface at Gainey where the Paleo-Indians had
discarded them as they chipped new points.

In Don's basement, Bill slid a flake from the Gainey site under Don's
microscope and focused at ten-power (10X) magnification. Squinting, he
noticed an odd pattern, and increased the magnification. At 50 X, the pattern
became clearer, allowing Bill to determine that the chert was covered with
tiny black dots resembling fine pepper. He was intrigued but mystified.
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Don, who was nearby, thought something was wrong with the micro-
scope and came over. Bill increased the magnification to 100X and stared at
the black dots. Now he was able to see them very clearly. With a dawning
sense of discovery, he leaned back in astonishment.

"Bullets!" he said to Don. "Looks like tiny black bullets. Must be iron.
Could be micrometeorites or something like that. Thousands of them!
Maybe millions!" Later tests would confirm that they were high in iron and
other rare metals.

The implications staggered them both. Millions of tiny iron balls had
smashed Iinto that Paleo-Indian flake. Had they hit the Indians as well? And
how about the megafauna—could the tiny black bullets have caused those
extinctions? Bill's mind raced with possibilities.

Bill pulled the flake off the microscope stage, flipped it over, and checked
It under the microscope. The dots were only on one side. That fit, since If
that flake of chert had been lying on the ground at an active Paleo-Indian
campsite when the metal balls hit it, they could have come only from space
and would embed themselves on only one side.

Everything was falling into place, but Bill knew that one sample was not
enough proof. Pulling out several boxes of flakes, he checked dozens more,
and while not all of them had the black dots, some did, and they had the
dots on only one side.

When he finished, Bill thanked Don for his help and said, "Y ou know,
Don, these particles must have come In very fast. And probably very hot,
too." They were deep In the chert, and there were tiny raised rims around
some of the craters, just as you would see with a meteorite crater.

Later, Bill conferred with Dr. Henry Wright of the University of Michi-
gan about the results. Henry was on Bill's Ph.D. dissertation committee,
and Bill's ideas about a cosmic catastrophe intrigued Henry. As a good
scientist, he was open to new ideas, while insisting on solid, repeatable evi-
dence. Henry traveled to Don's basement to verify the tracks in the Gainey
artifacts, and then arranged to analyze chert samples at Leavitt, another
Paleo-Indian site near Gainey. He and Bill went to the Leavitt Museum,
put flakes under the microscope, and saw the identical pits and tracks as at
Gainey. The proof was mounting.

Energized by his discovery, Bill had his first tangible evidence for a kind
of catastrophe that might have caused the extinction of the megafauna. The
Event that bombarded the chert was most likely cosmic. He knew that the
embedded particles came from an enormous blast, such as a solar flare, a
supernova, or an asteroid or comet impact. Now, he had to amass more
evidence to solve the mystery.
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ETCHING THE CHERT WITH ACID

Bill decided to etch the surface of the chert with hydrofluoric acid (HF) to
expose the embedded particles. HF Is very dangerous and must be handled
with great care, so Bill worked with an eye shield and long rubber gloves
while he carefully processed the chert.

With the anticipation of discovery, he slid the first flake under the lens
of the microscope, wondering what he would find. What popped into view
was far beyond his expectations. The chert was riddled with small holes,
and at the bottom of most of them he saw what |looked like small, rough-
ened balls of rusty iron. Most were incredibly small, about ten times nar-
rower than a human hair, and each was at the bottom of a small crater.

Bill had collected Paleo-Indian chert flakes from a number of other sites
from Canada, to New Mexico, to Indiana and lllinois, and as he recorded
the depth and number of the pits, he noticed a clear-cut pattern. As with the
radiocarbon dates, the depths of the pits decreased as the distance increased
away from the Great Lakes (see fig. 1.5). The New Mexico sample had
fewer and much shallower pits than the ones from Gainey. Once again, this
suggested that the Event had occurred In the area around the Great L akes.

Then he noticed an important clue. In some pieces of chert, the impacts
had formed craters so deep that they made tracks that looked like steep fun-
nels or even tubes (see fig. 1.6), and In any given piece of chert, all the tracks
were parallel, indicating that they had come from the same direction. Fur-
thermore, at the sites closest to and In Michigan, these tracks were nearly
vertical; on the flakes found farther away from the Great Lakes, the tracks
were at an angle. This too suggested that the particles radiated out from an
overhead explosion or an impact centered on the Great Lakes or central
Canada. An overhead explosion? Bill was surprised and puzzled.

He did not have a lot of information to go on. However, It was clear
that If a supernova or flare had occurred, It would have been so far away
from Earth that the tracks in New Mexico should be angled the same as
those In Michigan. Since that was not the case, It was difficult to attribute
metal balls and tracks to a supernova or a solar flare. Perhaps a meteor had
exploded In the atmosphere over Michigan.

Thisreminded Bill of Tunguska, Russia, in 1908, when acosmic object,
most likely a house-sized meteorite or comet fragment, exploded several
miles above the Earth. An immense fireball and shock wave flattened the
forest in a radial pattern under the explosion and touched off huge forest
fires. Incredibly, the blast zone of such a seemingly small object spread over
about 1,000 sguare miles, an area twice as large as either of America's two
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largest cities, New Y ork City and Los Angeles. Most important for Bill, he
remembered that the Tunguska explosion had peppered the ground with
millions of tiny particles, some of which researchers found embedded In
tree trunks facing the blast and not on the opposite side of the trees. Had a
Tunguska-like event happened over the Great Lakes?

EXPERIMENTS TO DUPLICATE THE TRACKS

Now that he had found the tracks on the chert, Bill set out to understand
how they had formed. He had not given up on the solar flare or supernova
Ideas, so he wanted to duplicate how each might affect a piece of Paleo-
Indian chert. He knew that both a flare and a supernova could produce a
wide range of particles, from smaller than an atom, to a single atom, on up
to much larger clusters of many atoms, all of which could cause what he
saw In the flint. With that in mind, he contacted the National Superconduct-

Ing Cyclotron Laboratory at Michigan State University, where Dr. Reginald
(Reg) Ronningen agreed to run atest for Bill.

Traveling to East Lansing, Michigan, Bill carried several pieces of Pal eo-
Indian chert flakes for the tests. After meeting Reg, Bill handed him the
samples to use as targets for the cyclotron, which, in ssimplified terms, Is
a huge atomic shotgun, except that the "bullets" travel blindingly fast at
an incredible 20 percent of the speed of light. With that "shotgun,” they

Fig. 1.5. Depth of craters in many Paleo- Fig. 1.6. The acid etching reveals
Indian chert samples. The depth decreases a distinctive entry track with each
away from the Great Lakes, suggesting that particle. The direction of travel was
the area was near the center of the Event. from the upper right. The velocity

was at least 1,000 miles per hour.
Source: Bill Topping
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planned to shoot the chert with atoms of iron to try to duplicate the tracks

that Bill had found.

As they entered the protective shell of the control room and the test got
under way, Bill knew there would be no shotgunlike blasts with puffs of
smoke. At least, he hoped not, since that would mean serious trouble—no
more experiment and, maybe, no more researchers. He thought he might
hear the steadily rising whine of expensive high-tech machinery, yet there
were no sounds except the faint steady drone of the air conditioner.

Later, Reg confirmed this in an e-mail: "During the irradiations, we were
In the cyclotron control room. Even if we had stood by the sample (which we
are not allowed to do for radiation protection purposes) there would have
been no smell, visible signals, or audible sounds during this irradiation."”
This was a peculiar silence for having unleashed such awesome power.

When the test was over, they retrieved the chert. Paul Rossi, the radia-
tion officer, checked it with a Geiger counter to make sure it was not radio-
active, and then handed it to Bill, who flipped it over in his hand. Seeing
nothing, he was a little disappointed, although he already knew that If the
test worked, the tracks most likely would be too small to see without a
high-powered microscope. Returning home, he dslid the first sample into
view under the microscope, and there they were—tiny craters in the chert
(see fig. 1.7). They were almost identical to what he had seen in the Pal eo-
Indian flakes.

With a quickening pulse, he realized that something else matched, too.
Some of the craters looked like trapezoids or diamonds. He knew that this
was because of the angles at which crystals form in the chert, which is a
variety of quartz. The cyclotron atoms had blasted away part of the crystal
lattice, leaving a distinctive diamond-shaped hole. In the chert flakes, the
Event had left identical holes 13,000 years ago. A thrill came over him as he
considered the new evidence. Maybe high-speed iron particles caused some
of the holes In the Paleo-Indian chert. |f so, maybe a supernova or a giant
solar flare was the culprit after all.

CONTINUING THE SHOTGUN TEST

Bill and his associate Ray then decided to replicate their original low-tech
test, which had utilized the shotgun. After loading the magnetic grains into
several more shotgun shells, Ray took aim at the wallet-sized piece of thick
glass. The first time, from about ten feet away, the black sand peppered the
glass, causing small pits in the surface. Only a few penetrated and stuck;
most just bounced off.
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They tried It severa more times at different ranges and then walked
over to check the glass. The blasts had pitted the glass more than the last
time. Although the particles that stuck looked very similar to the ones in
the Gainey chert, fewer particles had lodged in the glass than in the Gainey
flint. Clearly, the "bullets" traveled much faster during the Event.

UNDERSTANDING THE EVENT

We drew several conclusions from the tests. First, to penetrate as deeply
as Bill saw in the Gainey chert, the particles had to move faster than the
shotgun's muzzle velocity of 700 miles per hour, most likely much faster.
Based on the depth of penetration, we concluded that the particles might
have been moving as fast as 3,000 miles per hour.

Second, we knew that most explosions cause intense heat, as does radia-
tion from a solar flare. If either or both had occurred 13,000 years ago, they
might have heated the chert and made it easier for particles to penetrate
deeper. There Is no evidence of anything having been melted at that time,
yet there is one bit of evidence that Bill noticed: many of the Paleo-Indian
flakes were reddish colored, whereas the parent chert source was not. Sci-
entists know that heat and neutron radiation will cause chert to redden, so

perhaps there was a connection. Both supernovae and solar flares give off
neutrons.

Fig. 1.7. At left, cyclotron photo shows impact craters caused by high-velocity
iron i1ons. Notice the distinctive diamond shape. Source: Reg Ronningen, National
Superconducting Cyclotron Laboratory. On the right, acid-etched Gainey flakes

show almost identical diamond-shaped impact craters. Source: Bill Topping
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NEW OR CORROBORATING CLUES TO THE MYSTERY

e An extraordinary "Event" Injected a surge of radiocarbon into the
atmosphere.

e |t Initiated a chain reaction that caused widespread extinctions of
large animals.

|t produced high-velocity, high-density metallic grains that left tiny
craters in chert.

e |t affected the Great Lakes region more than areas farther to the
south.

e The Event probably had a cosmic origin, such as a supernova, solar
flare, and/or cosmic impact.

KEY DATES FOR THE EVENT

41,000 —Massive increase in global radiocarbon
years ago —Magnetic tield almost reverses

—Millions ot animal species go extinct in Australia

4

34,000 —Large increase in global radiocarbon
years ago —Magnetic field almost reverses again
16,000 —Northern ice sheets in rapid meltdown
years ago l

13,000 —Sudden increase in global radiocarbon
years ago —Magnetic tield wavers again

—Millions of animal species go extinct in the North
—Clovis-era cultures disappear

—Clovis tlint peppered with iron pellets

Fig. 1.8. The most important Event-related dates In
calendar years before the present day (BP).
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RADIOACTIVE CLOVIS ARTIFACTS

The needle of the radiation meter pegged off the scale. This stuff IS radioac-
tive, Bill thought, as he pulled away the meter from the Gainey chert. It's
really "hot"!

Earlier, as Bill pondered what might have caused the Event, he had an
unusual idea. Whether a supernova, a flare, or an asteroid impact caused the
Event, each might have produced low levels of radioactive materials. Were
the Paleo-Indian flakes radioactive? Using his radiation detector, he ana-
lyzed several flakes from different sites, and there it was—radioactivity.

To confirm It, he arranged to have the chert retested at McM aster Uni-
versity in Ontario, Canada, and by Herman Rao, with the Nuclear Tech-
nology Service in Atlanta, Georgia. When he got the results, he was sur-
prised at how radioactive some of the chert samples were. Various pieces
had significantly elevated levels of uranium and plutonium. In chert from
the Taylor Paleo-Indian site, the uranium averaged more than 30 percent
higher than normal, and the Gainey and Leavitt chert showed substantially
enriched radioactive thorium.

In addition, both the Gainey and Taylor chert showed levels of radioac-
tive plutonium that were far above normal. In fact, there should have been
almost none, since plutonium iIs extraordinarily rare in chert, and yet there
It was. Usually, high plutonium is found only around atomic-bomb test
sites or nuclear reactors. At first Bill thought that was what it was—mod-
ern contamination from atomic-bomb testing. He changed his mind when
he saw the results from cesium-137, a direct by-product of atomic testing;
the testing found no radioactive cesium In the chert samples. Since atomic-
bomb fallout usually contains both plutonium and cesium, he concluded

19
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that the radioactive elements might have come from a source other than
bomb testing.

Bill reasoned that If the radioactivity was in the flint, then it should be
In the sediment too, and it should be Iin the Clovis-era level at all the sites.
To test that 1dea, Bill went to a location near his family home in Michigan
that he calls the Woods Site. In spite of the absence of Clovis artifacts there,
the Clovis-era level Is easy to identify on top of the glacial gravel deposits.
After digging a trench with a backhoe, he took thirty-four separate samples
of sediment every few inches (5 cm) down the trench wall. He planned to use
his radiation meter to analyze each sample.

When Bill returned home, his testing confirmed the chert results. With
growing excitement, he looked at the radioactivity readings, which showed
a major and clearly defined peak in the Clovis level (fig. 2.1). The amount
of radioactivity was nearly 2,000 percent higher than most of the levels
around it, and much higher than at the surface where modern fallout would
concentrate. It seemed highly likely that the Event had contributed those
radioactive elements to our planet. These new data were a surprising twist.
He needed more information, along with some expert help; he is an archae-
ologist, not a nuclear physicist.

FINDING HELP

In his search for help solving the radioactivity puzzle, Bill contacted me
(Rick) at Lawrence Berkeley National Laboratory (LBNL) at about this
time. As a nuclear physicist with an interest in supernovae, | have a back-
ground that complements Bill's training as an archaeologist. Over the next
few years, the other authors (Allen and Simon) joined In as the project grew.
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WOODS (Near Gainey, Ml)-=Radioactivity

Clovis

T—— Hﬁ‘:i pacimty
Counts per Hour (x 10,000)

Fig. 2.1. The Woods Site profile shows a major peak of radioactivity
In the Clovis level. Above and below It, there I1s almost none.
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Bill discussed with me the implications of the research and sent me photos
of the tracks and the other evidence he had found. | saw right away that he
was on to something.

Although supernovae have been known for hundreds of years, astrono-
mers observed the first new one with modern sophisticated eguipment not
long ago, In 1987. While scientists do not understand all the processes yet,
they accept that supernovae can either directly or indirectly produce the
effects that Bill was seeing. They do so in several ways. First, when a nearby
supernova explodes, It bathes our planet in intense radiation. This produces
powerful effects, such as increased radiocarbon along with mutations and
extinctions. Second, the matter of the star is propelled outward Into space
at a slower yet still very high rate in a giant expanding shell of star-stuff.
When that shell of debris hits our planet, It causes various effects, such as
the tracks in the flint. In addition, the force of the debris wave can cause the
sun to produce massive solar flares, and it can knock asteroids and comets
out of orbit to collide with the Earth. In short, a supernova can create cos-
mic chaos.

In addition, supernovae influence our everyday life far more than most
people know. For example, as you are reading this, you are looking at the
book's paper and ink, and, most likely, you are holding the book with one
or two hands. All the things involved—the paper, the ink, your hands, your
eyes, and your brain—contain atoms that formed In the distant past In a
supernova explosion. And not just a few atoms—all of them except hydro-
gen, including all the iron in your blood and the calcium In your bones.
Supernovae gave birth to the essential parts of nearly every atom In our
solar system and in the entire universe.

You already know that supernovae created all the iron atoms in your
bloodstream, and one probably changed your blood type, as well, which
IS some variation of O, A, and B, the only blood types among humans.
DNA research scientists know that there was only type-O blood prior to
about 100,000 to 40,000 years ago. That means that iIf your blood type
IS A or B now, that blood did not exist tens of thousands of years ago.
So what happened—where did A and B come from? The answer 1S muta-
tion. The new blood types arose suddenly in humanity's family tree due to
an iInstantaneous mutation. Now, the most common source of mutations
IS radiation, and one common source of Intense radiation IS a supernova.
If you are type A or B, a supernova probably created your blood type not
too long ago. Quite likely, you are a "blood brother" or "blood sister" to a
gilant supernova, but more about that later.
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LOOKING FOR MORE RADIOACTIVITY

Since supernovae create radioactivity, as do solar flares, Bill's radioactivity
measurements intrigued me, so | arranged to have the chert samples tested
by Al Smith at the Low Background Counting Facility at LBNL. Al'slab Is
located far beneath the massive concrete and earth of a California dam to
shield it from the constant radioactive noise of the universe, allowing him
to obtain precise measurements. One of the things we wanted him to look
for was a particular isotope of potassium, called potassium-40 or*°K, which
IS a classic sighature of a supernova. When supernova radiation bombards
normal potassium, or’’K, it turns a small amount into*’K, and wherever we
go on Earth, the ratio is nearly the same. However, If we could find elevated
levels of *’K In the Clovis layer and not above or below it, that would be
powerful evidence that a supernova or the debris from a supernova arrived
on Earth during the Clovis era.

When the results came back, the*’K was there. In the chert from the
L eavitt and Butler sites, the*° K was 150 percent of normal values, and at
Gainey, It was nearly 200 percent of normal, a surprisingly high amount. To
find out whether this was just a natural radioactive oddity, we acid-etched a
piece of the same Gainey chert, removing the outer surface. If the*’K was a
natural part of the chert, 1t would show up throughout the sample, and the
test should show the same levels both before and after etching. It did not. The
results were normal, indicating that something had deposited radioactive*’ K
onto the flint surface. These results pointed to a supernova and Its related
effects, yet they were far from conclusive. We had a few tantalizing clues
with many things that did not fit together, and we needed more evidence.
At that point, all that we knew was that high radioactivity showed up at the
time when the Clovis people vanished and the megafauna went extinct.

RADIOCARBON AND SUPERNOVAE

| was also interested Iin the radiocarbon anomalies that Bill had found, and
not necessarily only In the samples dated at 13,000 years ago. In looking
over the IntCal04 and Cariaco combined graph, which extends back to
about 54,000 years ago, | saw an even more interesting time.

Beginning about 44,000 years ago, there Is a steep and sudden increase
In radiocarbon, as you can see in figure 2.2. The change was so extreme that
by 40,000 years ago, It threw the'*C correlation off by an astounding 8,000
years. This means that for radiocarbon dates of 44,000 years ago, there is
almost no need for correction; a 44,000-year radiocarbon date for a piece
of charcoal equals 44,000 calendar years.
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However, 4,000 years closer to today, at 40,000 calendar years ago, the
researchers find an 8,000-year mismatch. Instead of showing that a piece
of charcoal i1s 40,000 years old, radiocarbon testing mistakenly says that
It Is 32,000 years. Such variations make It extraordinarily difficult to get
accurate dates. However, the problem iIs not that the radiocarbon process is
wrong. The test process itself Is measuring the amount of **C correctly; the
problem iIs that a lot more radiocarbon suddenly appeared on our planet
about 44,0001t0 41,000 years ago. How did It get there?

Only a maor cosmic event of some kind could account for the dra-
matic rise, but that creates a puzzle. The rise began about 44,000t0 40,000
years ago, or more than 30,000 years before the extinction in Clovis times.
How could this event have caused the extinction 30,000 years later? Maybe
there was a connection, but we could not yet answer this question with
the limited evidence we had. However, we knew there was good evidence
embedded in the chert, so we thought there might be more evidence in the
sediment at each Paleo-Indian site, notably at Gainey, Michigan.

HEADING TO GAINEY

As Bill drove from Baldwin, Michigan, his hometown, toward the Gainey
Paleo-Indian site near Grand Blanc, the traffic was light and the driving was
easy. However, If he had been at the same spot 13,000 years ago, millions
of tons of ice would have crushed him. Back then, the Laurentide ice sheet
was about 2,000 feet thick at that spot, and maybe more.

Radiocarbon to Calendar Years
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For tens of thousands of years, an immense glacier covered most of Can-
ada, spilling over into Lake Superior and across much of northern Michigan.
Then suddenly, around 16,000 to 13,000 years ago, the ice sheet retreated
from Lake Superior and began to pull back hundreds of miles into Canada,
ending the Ice Age. That was not surprising by itself, since ice ages end rather
suddenly. There have been nine or ten of them in the last million years. All
were approximately 100,000 years long, and all ended abruptly.

After an ice age ends, the period of mild climate before the next ice age
IS what scientists call an interglacial, which is typically 10,000 to 30,000
years long. We now live in an interglacial period, as shown in figure 2.3.

The last ice age ended about 13,000 years ago, and if this interglacial iIs
like the last one, our civilization I1s on the brink of descending into another
bitterly cold ice age. It is ironic that, in a time with many headlines about
global warming, there is another, equally dangerous possibility—global
freezing. It has happened like clockwork every 100,000 years for the last
million years, and many scientists expect that the countdown to the Big Chill
will continue; the ice will return.

While there Is still a ot of debate about what causes ice ages to end
suddenly, the most accepted explanation for that retreat 13,000 years ago
concerns long-term cyclical changes of the Earth's rotation and its orbit
around the sun. These are called Milankovitch cycles, named after the
scientist who discovered them, but there is a growing debate about the
extent of the effect on Earth's climate caused by these cycles. Some scien-
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tists believe the effect 1s too small to account for the ice ages. Whatever the
cause, we think there was another major contributing factor this last time:
the sudden occurrence of the Event.

A LINE IN THE SAND

Evidence for a connection between the sudden end of the last ice age and
the Event comes from research done in Michigan by two scientists in the
late 1950s.

Ronald Mason discovered that archaeologists found Paleo-Indian points
only in the southern half of Michigan. George Quimby, who had been map-
ping the occurrence of extinct megafaunal skeletons, came across Mason's
map of point |ocations and could hardly believe his eyes. Mason's map |looked
just like his own. Both the megafauna and Paleo-Indian points existed only
In southern Michigan below a distinct line that spread from Lake Michigan
to Lake Huron, a line that became known as the Mason-Quimby line (fig.
2.4). Other scientists have determined that the Mason-Quimby line is where
the edge of the ice sheet stood about 13,000 years ago, which makes sense,
since no animals or humans could live there.

If we put all this information together, the implications of that line are
staggering. At the time when the glacier stood at that exact point along
the Mason-Quimby line, three things happened. First, the large-mammal
extinction occurred. No more mammoths or mastodons roamed the forests
and fields of Michigan; they disappeared suddenly. Second, until that time,
the ice sheet had alternately retreated and advanced near its maximum |limit
below the Great Lakes. After that moment in time, the ice sheet retreated

s lce Sheet

Megafaﬁna Clovis

Fig. 2.4. Dotted areas are Michigan
counties with extinct megafauna finds.
Dark areas represent both megafauna
and Paleo-Indian finds. The Mason- Lake

| o | Michigan
Quimby line is where the glacier stood
during the Event. Gainey Is |located at
the star. After Martin (1984)
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rapidly into Canada, and it never returned deep into Michigan. The Ice Age
was over. Third, the local Paleo-Indian cultures mysteriously vanished. No
one ever has found any Clovis-era campfire sites or spear points that reli-
ably date later than that time.

The date of the Gainey site matches the date of the Mason-Quimby
line, and Bill found the site's flint artifacts peppered with high-velocity iron
particles. Is that evidence of the extinctions? Did the bombardment end the
lce Age? Bill thought It likely, although he still needed hard evidence.

CLOVIS HUNTERS

As he drove south on Highway 23 toward the Gainey site, a large Paleo-
|ndian campsite that covers about forty acres, Bill tried to imagine what one
of the Gainey people might have seen.

If an Indian hunter had peered off to the north, he would have seen the
Jagged face of a blue-white ice sheet glistening in the brilliant sun. The frigid
cliffs were about 2,000 feet tall, forming a huge wall of ice tall enough to
change the direction of the jet stream and create its own local climate, with
flerce, frigid winds roaring down and out from the ice edge. This made
warm clothing a necessity, and the Paleo-Indians probably dressed much
like the modern Inuit, with multiple layers of animal fur and skins.

Complete Paleo-Indian skeletons have not been found, only several
partial ones, so we do not know what they looked like. Most scientists
believe that they came to North America from Asia, and so they probably
looked like today's Indian tribes. No one has found widespread evidence
In Asia, however, of artifacts similar to the Clovis- and Gainey-style spear
points. The uniqgue toolmaking technology suddenly appeared In the New
World along with the recently arrived Paleo-Indians. That odd fact Is con-
trary to most migrations, in which the new people carry their old ways
with them.

Because of the toolmaking anomaly, some scientists |looked elsewhere to
find similar technology that predates Clovis, and they did find it in Europe.
The technology for making Clovis points Is very close to that used by the
Solutrean people, who lived in ancient France up until about Clovis times.
If researchers can confirm that theory, It means that the Paleo-Indians In
Michigan are descendants of the French rather than the Asians.

For warmth, the Indians picked the Gainey site because the low hill
would have faced the western sun and the local forests were full of fire-
wood, a necessity for survival. Another crucial need was water, which
they found nearby In the dense tangle of fast-moving glacial streams. The
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rivers would have contained enough fish and water plants for food for a
low-density population.

The forests around Gainey were sparse by today's standards, contain-
INng widely spaced trees such as spruce and pine, oaks, and some Douglas
fir. In addition, there would have been pecan trees for nuts, and hickory
trees, which presumably allowed the Gainey people to make tasty hickory-
smoked barbecued mammoth ribs.

Among the trees, the Paleo-Indians would have found tough, wiry,
cold-resistant grasses, like sedge, which they used for starting campfires, for
Insulating thelr hide-covered shelters, and for braiding into ropes and hunt-
INng nets. Hardy herbs grew among the trees and along the rivers, providing
medicines, food, and fibers for weaving.

Altogether, evidence indicates that the Clovis-era people were skilled In
making use of their environment, and since they were seminomadic, they
must have had a well-developed oral tradition to pass down to successive
generations. Thisisvital to our story, since we believe that some of their oral
traditions have survived to tell us about the Event. While they most likely
had a complex language (all organized hunting societies do), there is no evi-
dence that they had a written language, nor much artwork. They may have
enjoyed jewelry and adornments just as modern people do, even though
thelr possessions were limited to what they could carry on their backs or on
the backs of domesticated dogs; the horse was not yet domesticated.

These ancient people came to the edge of the ice sheet in Michigan

Fig. 2.5. The Paleo-Indians
shaped bones and ivory into
tools, yet archaeologists have
found very little decorative
carving. Even so, it seems
Ikely that, like this modern
nuit, they enjoyed carving
designs Into animal tusks.

Source: Library of Congress
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because many animals traveled there for the food and water. The nutri-
tious grasses supported herds of mammoth, bison, deer, stag moose, and
caribou. Mastodons, cousins to the mammoths, browsed the forests, and
giant beavers built equally giant dams along the rivers. The Paleo-Indians
quite likely hunted all those fauna, although their hunting methods are
unclear. Since many of the larger animals, such as mammoths and bison,
were "well armed" and dangerous, it Is likely the Indians preferred to trap
or corner the animals in relatively safe ways, although there was no truly
safe way for them to hunt an enraged ten-ton mammoth. Eventually, some
inspired hunter, weary of being chased by mad animals, invented the atlatl,
an advanced spear-thrower for hurling spears at dangerous animals from
a distance.

SEEING GAINEY FOR THE FIRST TIME

Bill flipped on his turn signal, changed lanes, and got off the freeway south
of Grand Blanc. He planned to meet Don Simons, the chief excavator of the
Gainey Paleo-Indian site, and get a tour of the site. As he drove down the
off-ramp, what he saw |looked nothing at all like the Gainey of Paleo-Indian
times. The Ice Age landscape was long gone. Instead of mammoth-hide
tents held up by head-high tusks and rib bones, he passed compact farm-
houses and 7-Elevens. Ahead of him, he saw green, neatly plowed rectan-
gular fields bordered by tall windrows of trees. The Gainey excavation site
blended into what once had been a well-tended green field.

Along the dusty dirt roads near the Gainey gate, Bill saw farmhouses,
many of them with cats to keep the field mice in check. The cats likely
hunted In the tree lines that he drove past, but today's cats are a pale reflec-
tion of their cousins who hunted those woods around Gainey long ago.
Twenty times larger than a house cat and the equal of any African lion,
saber-toothed tigers once roamed that same piece of ground, and they didn't
eat mice. Those tigers snacked on giant bison and mammoth calves.

Before long, Bill turned In at the gate where Don Simons waited by
his car. Don waved, and after saying hello, they entered the site. Bill felt a
surge of excitement—he had read and heard so much about Gainey, one
of the earliest Paleo-Indian sites in North America. What Don and the
other excavators had found there was so distinctive that scientists came to
accept the style of spear points as the "Gainey style," just as the Blackwa-
ter Draw site produced the "Clovis style." The two point styles were differ-
ent enough that some archaeologists believe their makers lived at different
times. Other archaeologists propose that the differences are due just to
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distance, and that the Clovis and the Gainey peoples were contemporaries,
living around 13,000 years ago. Our evidence supports the latter position
that both groups lived at the same time and were merely different tribes or
family groups derived from the same rootstock.

When they stopped, Don got out and explained some of the history of
the site to Bill. "The farmer who owned this place found the first points
after he plowed the field," Don said. "He knew | was interested in things
like that, so he called it to my attention. Since | live only about a mile
away, It was easy to come out and look around. | found a few nice points
the first few times. Then | came back again, finding more, and | just kept
coming back. I've been at it a lot of years now." Bill had seen some of
the amazing array of artifacts Don had uncovered. There are thousands
of them.

"Once we realized what we had," Don said, "we decided to work the
site on a larger scale. See the piles of dirt over near those trees?'’ he asked,
pointing across the field. "That's what we had to remove from the site to
get to the occupation surface." Bill could see that most of the excavation
was roughly a foot deep, so Don had removed many tons of sand to get to
the Paleo-Indian living levels.

As Bill walked out across the site, he noticed that the sediment was the
consistency of very fine flour with ayellowish tint to it. Occasionally, alight
gust of wind stirred up small clouds of yellow dust that whirled around
them. Don said, "Sometimes it was rough working out here. This stuff gets
INn your nose, mouth, and ears in no time." At the end of the day, they were
often dusted up like Pillsbury flour-factory workers.

COLLECTING YELLOW DUST FROM GAINEY

Bill was at Gainey precisely because of that yellow dust. After he found the
metallic particles embedded in the chert from Gainey, he reasoned that the
same particles might also be in the sediment. He went there that day with
six large, heavy plastic bags in which to put the samples. With Don's help,
he filled the bags and |loaded them into his car. From many locations around
the excavation, he took samples of the old surface, the same one the Pal eo-
Indians had walked on 13,000 years ago.

Starting at the embankment at the edge of the excavation area, he dug
down until he exposed about three feet of the strata well below the Paleo-
Indian level. Then he removed sediment samples about every two inches
and bagged them.

After all the back-straining, hot work, he said good-bye and thanks to
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Don and set off for home, feeling as If his car trunk was filled with six bags
of gold doubloons.

DIGGING THROUGH THE DIRT

At home, Bill eagerly unloaded the bags and prepared to search for mag-
netic grains hiding in the dirt. Bill knew that if there were any In the sedi-
ment, they would be far too small to pick out with tweezers or similar
tools. He needed a very powerful magnet. He had already bought one
made of neodymium, which Is one of the best. Manufacturers usually call
them rare-earth magnets or simply supermagnets. They are powerful and
mildly dangerous, because they are forcefully attracted to anything with
lIron in It.

Bill prepared the sediment for separation and set up the supplies to run
the experiment. (See appendix A for the technical details if you would like
to do this yourself.) He sifted through the fine yellow flourlike sediment,
and as the dust flowed over the edge of the magnet, he looked for anything

unusual, but the magnet was too dusty to see.

Then he held the magnet up to the light. Peering closely, he saw a coat-
Ing of fine yellow dust all over the magnet. Gently blowing it away, he saw
the magnet's edge clearly for the first time. Looking like bits of ground pep-
per (fig. 2.6), tiny black magnetic grains glittered in the light!

Fascinated, Bill realized that these |ooked just like the particles that he
had seen stuck in the chert from the Gainey and other Paleo-Indian sites.
But were they the same? There was only one way to be sure. He had to see
If there were more particles in the Clovis level than there were above and
below It. If they peaked Iin the Clovis layer, that would be the decisive fac-

Fig. 2.6. Gainey magnetic
grains stuck to the edge of
the supermagnet.
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Fig. 2.7. Distribution of magnetic grains at Gainey. The highest concentrations were
at about 32 to 38 centimeters below the surface in the Clovis-era sediment. There
were nearly 2,000 percent more grains there than at the 2-centimeter depth.

tor. It would mean that somehow Dbillions of these magnetic grains suddenly
entered the Clovis world 13,000 years ago.

Rapidly, Bill checked samples from all the other levels that he had col-
lected at Gainey. Yellow dust filled the air as he hastily checked bag after
bag with the magnet. Straightening up, with Gainey dust covering his fore-
arms and hands, he had the answer. There were far more grains in the
Clovis samples than in the nearby levels, as many as 2,000 percent more, as
shown In figure 2.7.

He thought, There's the smoking gun! And not just figuratively. If those
things came in fast enough 13,000 years ago to blow craters in flint, then
they were traveling faster than any smoking gun could shoot a bullet.

TINY BALLBEARINGS

Wanting to see the grains up close, Bill cleaned some and put them on a slide
under the microscope. Focusing, he saw a jumble of somewhat rounded,
rough grains. He surmised that the slide held a lot of natural magnetite,
since it weathers out of granite and other igneous rocks, such as basalt. The
high level In the Clovis sample suggested that there was something unusual
going on with the sediment. Or was It just natural? Without a chemical
analysis of the grains, he could not tell whether the particles were extrater-
restrial. That would come later.

Disappointed, he scanned through more of the grains on the slide, and
what he saw made his heart beat a little faster. He saw spherules—beautiful,
perfectly round, highly polished microspherules (see fig. 2.8). He had seen
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Fig. 2.8. Gainey magnetic spherules. Other grains almost hide the biggest spherule
(left), which is about three times the size of the small one (right). This I1s about the
min-max range of the spherules.

photos of them before, yet he had never seen one under a microscope. He
knew that If they were at Gainey, they could come from only one direction—
up! Spherules fall from two likely sources:. the first is volcanoes, and he
ruled those out, as there are no volcanoes near Michigan; and furthermore,
volcanic spherules are typically composed of nhonmagnetic glass, unlike the
ones he had that stuck to his magnet. That left only one answer. The spher-
ules were of cosmic origin. They had come from space, most likely from a
meteorite iImpact or shower.

He set the microscope for higher magnification and saw not one but
dozens of spherules. Nearly all were extraordinarily small. Fifty of them,
side by side, would be about as wide as one human hair. If there are that
many In one view, he realized, there are tens of thousands of them here

So now he knew there was a very large amount of spherules in the Clo-
vis layer, but that was not enough. Were they also in the nearby layers In
the same quantities? That was a crucial test, since If he found lots there too,
then most likely they were not extraterrestrial.

Quickly, he checked the other layers, making a comparative count of
the number. What he found was that the Clovis layer had about 3,000
percent more microspherules than the nearby layers, compelling evidence
supporting a cosmic event (see fig. 2.9).

Curious about the amount, Bill went to the Internet to check out micro-
spherule quantities, and what he found surprised him. When scientists find
them, they usually find only a few dozens or hundreds at a time. In one case,
the Army recovered 181 from a site in Antarctica. In a larger find, scientists
discovered 6,000 in a very old layer in North America. Bill thought he had
found many more than that.
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Fig. 2.9. Gainey magnetic spherules. Most layers show almost no spherules.
By far the most are in the Clovis layer.

He estimated the number of spherules in the sixty pounds of sedi-
ment from Gainey. He did not believe his figures the first time, so he cal-
culated again, with the same result. In the bags on his floor, there were
more than 100,000 spherules! He most likely had the largest collection
of microspherules ever found on the planet.

Astounded, he stared at the six bags of Gainey sediment with Its
huge load of cosmic spherules, another fact to support the case that
something extraordinary happened 13,000 years ago. The evidence
clearly indicated that it was cosmic.

With the discovery of the spherules, the Event became a more pow-
erful phenomenon. Bill imagined what it must have been like on the
lce Age plains of Michigan when literally trillions of these tiny lethal
"ball bearings" descended at hypervelocity onto the Clovis people and
the herds of mammoth, caribou, and bison. Involuntarily, he shivered a
little, realizing that another cloud of spherules could be hurtling through
space toward us at this very moment. Could we do anything about it?
He did not know.

A SUPERMAGNET AND A FILE CABINET

Bill explained to me how he found the grains and spherules with his
supermagnet, and one day | checked some Clovis sediment with my own
supermagnet. Bill had cautioned me that supermagnets are superstrong,
and that they can catch you by surprise. As | reached over to put the
magnet down on the workbench, It flew out of my hand and clanged
loudly into the metal file cabinet a few inches away, sticking firmly to
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the side. Startled, | stared at the magnet as if some invisible spirit had
just yanked It away from me.

| gripped the magnet to pull 1t off and was amazed when | could not
do it. It would not move. | yanked even harder, and to my surprise, the
mostly empty file cabinet slid toward me with a grinding screech. Still
the magnet did not budge. | struggled with it repeatedly, and each time
| yanked, the cabinet just slid noisily forward.

About that time, the door opened and my wife and dog came In,
curious about the screeching noises in the garage. What they found was
a man tugging a file cabinet around the shop by a small piece of metal.

"What's going on?" my wife asked In an even voice. She was used
to my unusual projects.

"Working," | answered testily.

"You say working, but what you're really doing is dragging a file
cabinet. Right?"

"Very funny,” | responded. "That magnet Is stuck." | pointed and
shook my finger at the thing. "It's a supermagnet, and It apparently
takes superstrength to pull one off a cabinet.”

Adopting the same tone of voice she sometimes uses with the grand-
children, she said, "Awww. You mean you can't get that little old piece
of metal unstuck from that big old cabinet?"

Then she laughed. She thought | was joking. My icy stare told her |
wasn't.

"Don't you have something else to do?" | inquired.

lgnoring my comment, she said, "Well, why don't you just pry It
off?"

Great! | thought to myself. I'm getting technical solutions from
someone whose favorite technical solution 1s to ask ME!

| started to make a more forceful "go away" suggestion, then real-
1zed that | was close to starting an argument. Staying quiet, | turned
back to the magnet problem when suddenly it hit me. She's right! Pry
It off

| looked at her with a sheepish smile and said, " Thanks! | think that
will work." Smiling as if she had just invented quantum physics, she and
the dog went back into the house.

Firmly gripping the magnet one more time, | slid it slowly to the
edge of the cabinet until half of It was off the edge. Then, slowly and
with surprisingly little effort, | pried it up and off.

With that incident burned vividly into my memory, | consciously
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kept the magnet away from the file cabinets after that, although those are
not the only hazards. There are many metal things around a house and
shop, and supermagnets happily jump on all of them. Since | first bought
mine, | have Inadvertently stuck it to kitchen sinks, forks, shovels, knives,
desk lamps, refrigerators, wrenches, trash cans, several cars, belt buckles,
and a backhoe. If you decide to get a supermagnet of your own, you prob-
ably will add more things to your own list, but don't say | didn't warn you.
Supermagnets seem to have a mind of their own, so when the need arises, as
It certainly will, just remember what my wife said: "Pry it off."”

NEW OR CORROBORATING CLUES TO THE MYSTERY

« Paleo-Indian chert from several sites tested as radioactive, but only
on the surface.

« Sediment from the Woods Site in Michigan tested as radioactive, but
only in the Clovis era.

 Paleo-Indian chert from several sites tested positive for “°K, a super-
nova marker i1sotope.

e The largest radiocarbon anomaly dates to around 41,000 calendar
years ago.

e The Gainey sediment shows a major peak In magnetic grains in Clovis
times.

e The Gainey sediment shows a major peak In magnetic spherules In
Clovis times.



MAMMOTH UNDER
THE BLACK MAT

ON THE TRAIL OF A MAMMOTH

| flipped on my turn signal and turned into the entrance to the Murray
Springs excavation, near Sierra Vista, Arizona. Upon hearing the name of
that Clovis site, | pictured an oasis with flowing water, lush grass, and tall
trees, even though | know the area to be arid. As we drove down the gravel
road to the site, | saw around us the gently rolling San Pedro Valley, sur-
rounded by the purple-and-beige peaks of the jagged Dragoon Mountains
twenty miles away. With growing anticipation, | pulled into the unpaved
parking area and stopped.

As we stepped out of the car, | got my first clear view of Murray Springs.
Head-high desert-scrub mesquite trees and brittle brown grass surrounded
me. Except along the San Pedro River in the far distance, | saw no big trees,
no buildings, and no springs.

There was no one around except my companions, Dr. Vance Haynes,
professor emeritus of the University of Arizona, and Jesse Ballenger, a doc-
toral candidate who was studying the Murray Springs site. Internationally
known today as one of the most influential scientists in Paleo-Indian archae-
ology, Vance co-discovered the Murray Springs sitein 1966, and it is one of
the first and richest Clovis-era sites ever found. Vance and Jesse were here
to show me the site, to help me take some sediment samples, to get samples
for their own research, and to point out some Clovis-era puzzles.

One of those mysteries Is what Vance calls the "black mat,"” which he
describes as a dense, dark, organic layer, most likely formed from the explo-
sive growth of algae during Clovis times. Archaeologists nearly always find
the mat near the Clovis sediment horizon.

36
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Vance explained, "We've identified the mat, or layers much like It,
from about fifty sites over the United States from nearly the Atlantic to the
Pacific, and there are more sites in Canada and Mexico. |I've been puzzled
by the mat ever since | came across it forty years ago, and | still don't know
exactly what it is or what caused it." Vance published many papers on the
black mat and the Clovis era, and he provided many of them to me prior to
the trip (see the bibliography).

As | packed my backpack for the hike out to the site, | thought about
the mysterious mat, which was completely new to me. Could it be con-
nected to the Event? Vance continued, " The oddest thing is this: no skeleton
of extinct megafauna has ever been found in or above the black mat, only
below It, and no Clovis artifact has ever been found In or above the mat
elther. The American horse, dire wolf, saber-toothed tiger, American camel,
mammoth, and mastodon, all of them disappeared in an instant before the
black mat formed. When we dig up their bones today, the black mat covers
them like a blanket."

| mulled over what he said and |looked up to survey the horizon. A light
haze shrouded the far mountains and foothills, smog probably, | thought.
Other than that, this valley looks today much as it did 13,000 years ago,
except 1t would have been colder and wetter, and the local plants would
have been more like those now growing in the nearby mountains. At that
time, a small band of Clovis people periodically camped at Murray Springs
over a span of several years, hunting mammoth, bison, deer, and other now
extinct lce Age animals. Then suddenly all the megafauna disappeared, |eav-
Ing behind skeletons but few clues as to what happened to them.

There have been many theories to explain their disappearance, yet so
far no one theory explains all the facts. Vance favors a combination of cli-
mate and overhunting. Another theory, proposed in 1981 by one of Vance's
students, C. R. Brackenridge, is that a supernovacalled Vela killed them all.
However, It has since been determined that Vela probably occurred too far
away to cause much trouble. As Vance talked, it was clear that he was open
to the supernova theory but did not favor it. On the other hand, we thought
Brackenridge might have been on the right track In suspecting a supernova
to be the cause. He just blamed the wrong one.

| had already described some of our evidence to Vance and Jesse, men-
tioning that the black mat might be a consequence of our Event. Only a
chemical analysis could tell. They were interested and polite, but | could tell
they were skeptical and would need to see some solid evidence before they

would accept our theory.
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FINDING THE BLACK SAND

|mpatient to get my hands on the black mat and take samples, | set off with
the others down the trail to the excavation site. Vance had been there hun-
dreds of times before, yet he seemed just as eager as | was to explore the site.
INn his late seventies, he appeared remarkably fit, and it was hard to keep up
with his brisk pace down the winding trail.

Just above the mesquite across the valley ahead of me, | could faintly
make out Tombstone, Arizona, made famous by Wyatt Earp and the shootout
at the O.K. Corral. | thought of blazing guns and black-powder smoke and
wondered how Earp would have responded that day if he had come face-to-
face, not with the Clanton gang, but with a herd of trumpeting mammoths.

A few hundred feet along the site trail, we came to a dry streambed with
seven-foot-high walls and a sinuous, flat, thirty-foot-wide bottom, along the
banks of which | saw the jumbled remains of a footbridge. Vance sounded
disappointed as he told me, "Heavy rains washed away the bridge some
time ago. Because of budget cutbacks in Washington, the BLM (Bureau of
Land Management) hasn't rebuilt it."

Murray Springs is special to Vance, and even though the government
has protected the site, the lack of attention and funding from the BLM
Is painful for him. He has been lobbying the BLM to spend about a mil-
lion dollars to create extensive, detailed exhibits for visitors to the Murray
Springs site, but so far with no success.

As | wondered how we were going to get across, Vance moved to a slop-
Ing part of the bank and stepped over, slipping and sliding to the bottom.
Jesse walked-slid down next and | followed him, raising a small cloud of
dry, yellow dust that got into my mouth and nose. | grabbed for my water
bottle, only to realize that | had left it in the car. | thought about going back,
but Vance and Jesse were already striding down the wash. Reluctantly, |
went after them, reminding myself that it iIs not a good idea to wander
around In the desert without water.

Rounding the first bend of the wash, | was amazed to see long streaks of
black sand or magnetite covering the bottom of the wash. "Wait a minute,”
| called after the others, as | hurriedly rummaged through my pack to pull
out my rare-earth magnet. Bending down to place the magnet near the black
sand, | was startled as the sand literally flew up from the wash to stick to
the magnet, forming a large, bristly black lump of metal dust enclosing the
magnet and my fingertips. | had never seen this much before, and | thought
of Bill Topping at the Gainey site finding the magnetic grains. Were these
the same type as he had found? | wouldn't know until we ran a chemical
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analysis, but they looked similar. As | shook and pried the black sand off
the magnet and into a plastic sample bag, | imagined what the old gold min-
ers would have done If they had seen this black sand, since it often iIs found
with gold dust and nuggets. Turning it in the sunlight, | examined it more
closely, looking for the sparkle of gold, but saw none.

FIRST SIGHT OF THE BLACK MAT

V ance and Jesse were waiting near a bend in the wash. | hurried to catch up
with them, and as | did, Vance pointed to a long, thin black streak along the
wash wall. " That's the black mat," he announced. The thin streak ran down
both walls of the wash as far as | could see, up to the next bend (fig. 3.1).
"We've found It at dozens of places around the San Pedro Valley," he said,
"covering hundreds of sguare miles. Always, we find the Clovis artifacts
and extinct animal bones right under it."

| glanced around, hoping to find a fluted spear point or a mammoth
tusk sticking out of the wall, but | saw nothing but brown, twisted mesquite
roots. As | pulled out my hammer to take a sample of the mat, Vance said,

"Hold on. There's a better spot up ahead.”

THE MAIN EXCAVATION SITE

We scrambled up another sloped bank onto a flat-topped point between
two branches of the wash, overlooking the main excavation site. | started

Fig. 3.1. Murray Springs
wash with the black mat
showing at the arrow. Is
this a "footprint” of the
Event?




40 THE SEARCH

to read a small BL M display sign describing the site, but instead V ance pro-
vided a full narrative of what he had first found here in 1966.

Pointing to a twenty-by-twenty-foot area ahead of us, he said, "That Is
where we found 'Big Eloise.'” | was thoroughly puzzled by that until Vance
explained, "Eloise was the name the crew gave to the young adult female
mammoth whose skeleton we found there. Her bones were arranged In a
liIfelike pose with her head stretched out upright on the ground, just as she
had fallen thirteen thousand years ago. A band of Clovis hunters ambushed
her around a small muddy water hole over there." He pointed across the
narrow wash.

| replied, "l assume you could tell she had been killed, rather than hav-
Ing died of old age."

"Oh, yes." He continued, "We found several broken spear points
alongside her that almost certainly had killed her, and we found a few of
the scrapers, knives, and other tools that the hunters had used to remove
her hide and meat. And of course there were many cut marks on the bones,
showing that human hands had been involved. After butchering the carcass,
the hunters had hauled the meat off to the smoking pits about a hundred
yards away." He pointed into the distance across the wash. "The hunters
chopped off both of her back legs, one of which was up alongside her head.
They carried the other one over by the cooking fires. That was the only
thing missing from her—one of the legs."

Near Eloise, the crew had also found a rarely seen tool called a spear
straightener, which the hunters used for making and repairing their spear
shafts. Strangely enough, the researchers recovered it from the bottom of
a perfectly preserved mammoth footprint, where it was broken into two
pieces. As the Clovis hunters struggled to subdue Big Eloise, It most likely

Fig. 3.2. This BLM
display at Murray
Springs recreates
the last moments of
Big Eloise as she Is
attacked by Clovis
hunters.
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fell out of a hunter's pouch and she stepped on it. It probably was one of
the last things Big Eloise ever did.

After years of meticulous excavations, Vance has pieced together many
parts of the story of what happened with the Clovis hunters 13,000 years
ago. He explained, "About a hundred yards away, we found the Clovis
campsite and roasting pits." That was where Big Eloise was turned into
mammoth jerky. "The people stayed until the roasting was finished and
then packed up and moved south, killing severa more mammoths at
another water hole nearby. Altogether, we have found about half a dozen
sites around the San Pedro Valley, showing that the Clovis hunters came
Into the valley periodically for several years. They made camp here while
they hunted mammoths and bison.”

Wondering where they came from, | asked Vance, who said, "We think
they may have had a more permanent camp down in Mexico, but we really
don't know. They seemed to travel a |lot."

LUMPS UNDER THE MAT

Not long after killing Big Eloise, the Clovis hunters disappeared from the
archaeological record and never showed up again. What happened? One
would think that good hunting would have brought them back again, except
that shortly after the death of Big Eloise, all the mammoths vanished from
the entire planet—along with the American horse, American camel, saber-
toothed tiger, short-faced bear, and dozens of other large animals. Some sci-
entists believe the Paleo-Indian hunters killed them all (the overkill theory),
but while the Clovis people certainly were skillful and deadly hunters, that
scenario Is not widely accepted as being the only reason, although It may be
part of it. So what happened to them all?

One clue Is the black mat. When Vance and crew first dug down and
before they found bones, they came across the mat, which varied from a few
Inches to as much as a foot thick, and it was everywhere they dug. The most
unusual aspect of the mat showed up when they dug completely through it
Into the Clovis level.

Vance recounted what they had found as they excavated, explaining
that the mat covered everything, but it was uneven and bumpy. Some of the
bumps were quite large, and one of them turned out to be Big Eloise (see
figs. 3.3 and 3.4). The mat was draped over her bones like a thick blanket,
staining her bones almost black and conforming to her skeleton as if it was
shrink-wrapped.
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Fig. 3.3. BLM excavators uncovering Fig. 3.4. Big Eloise's skeleton as found by

a possible relative of Big Eloise Vance and the University of Arizona team.
at Murray Springs. Source: BLM The dark color of her skeleton is due to
Arizona staining by the black mat that was draped

over her. Source: Dr. C. Vance Haynes Jr.,

University of Arizona; used by permission

Vance told me, "A modern-day-elephant expert who analyzed the skel-
eton said that, based on the articulation of the skeleton, she could not have
been dead for more than a few days or weeks before the mat was laid down.
If it had been much longer, scavengers and even other mammoths would
have pulled apart the bones, just as modern-day elephants do. After Big
Eloise died, she was buried very soon under the black mat." The implica-
tions were stunning. within days of her death here along that ancient creek
bed, almost no mammoths were left alive anywhere in the world. Big Eloise
was one of the very last mammoths ever to walk the Earth. A chill came
over me as | tried to comprehend the nearly incomprehensible force that
could cause such a thing to happen within such a short time.

Vance continued, "We found around the water hole hundreds of mam-
moth footprints remarkably well preserved in the sandy soil" (see fig. 3.5).
The black mat had conformed perfectly to each footprint, filling and pre-
serving It for millennia. He explained, "When the crew carefully lifted off
the black mat with dental picks, the footprints looked just as If the mam-
moths had walked by only a few days before." Instead, thirteen millennia
had passed. "We knew the water came up very gently," he added, "other-
wise It would have washed away the prints.”
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Fig. 3.5. The trail of
mammoth footprints
eads down to the water
nole where Big Eloise
was ambushed. Source:

Dr. C. Vance Haynes Jr.,
University of Arizona;

used by permission

ICE AGE CHILL

According to Vance, at the time of Big Eloise's death, the climate was poised
to take a catastrophic turn. She had been alive during a time we call the
BollingrAllerod, a sudden warm period from about 14,400 to 13,000 years
ago when the Ice Age appeared to be ending and the climate warmed up
around the world. The ice was In retreat, the Earth was blossoming, and ani-
mals and plants were beginning to proliferate everywhere. Times were good.

Then all at once, 13,000 years ago, as if some giant freezer switch had
been flipped, the bitter cold abruptly returned to nearly glacial levels. Scien-
tists call this unusual and puzzling time the Younger Dryas, at the start of
which all the giant animals disappeared. Did the bitter cold kill them off, as
the chill theory suggests? While that may be possible, scientists now know
that those animals had been through many similar severe climate changes in
the past, and yet they had survived; this one should not have been any dif-
ferent. There must be more to the story than just the climate change.

In the San Pedro Valley, Vance found that the climate became consider-
ably wetter as well, not with flash floods like those Arizona has today, but
with very long, frequent, soaking rains that fell for perhaps days at a time,
leaving |akes, ponds, and wet meadows all over the area. Within days after
Big Eloise died, water levels rose, covering her skeleton completely. Accord-
INng to Vance, thick mats of algae began to choke these lakes and ponds,
forming a floating blue-green scum on the surfaces, and as the algae died,
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they sank to the bottom, forming the thick black mat that buried Big Eloise
and the Clovis campsites.

As | looked from the bank down to where they had found the skel-
eton, the extraordinary unigueness of the Murray Springs site struck me. |
was peering through a time window at the bones of Big Eloise. That scene
spanned no more than a few weeks in ancient history, when a monumental
catastrophe almost instantly wiped out tens of millions of animals, and
most likely thousands of Paleo-Indians aswell. As | stood there, it was frus-
trating not to know exactly what had happened. Like detectives arriving at
a crime scene, we had few clues and few answers, and, like detectives, we
Jjust had to keep collecting evidence until the answers became obvious.

TESTINGWITHTHEMAGNET

Vance motioned for me to follow him across a makeshift fence, saying,
"Let's go down into the arroyo. There's a great place to get samples down
there."

Jesse and | followed him down and across the wet and soggy wash,
pushing our way gingerly through thick thornbushes. Vance pointed to a
band of tan quartz sand just above the base of the wash wall and explained,
"During Clovis times, there was a small creek and a water hole right there
that attracted the mammoths. Sometimes the stream got |low on water, and
we find shallow holes scraped out by the mammoths with thelr tusks and
feet as they |looked for water."

Underlying a dip in the black mat, | clearly saw coarse creek sand and
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well-worn pebbles that a small stream had deposited Iin a U-shaped area
that was only a few feet wide. Vance kneeled down against the wall and
traced the tip of histrowel along the base of the thin line of black mat. "We
ran many radiocarbon tests all over the valley on charcoal from just below
the mat, and the dates average about thirteen thousand calendar years ago.
That I1s when the extinction occurred, and that is when the mat began to be
deposited,” he said. The mat varied from about an inch to a few inches in
that area, and was much thicker in nearby |locations.

"How about the mat? Do you have dates above It, too?" | asked, curi-
ous to know how long it had lasted.

He said, "The average dates for charcoal just above the mat are about
one thousand to twelve hundred years younger. We believe the mat contin-
ued to grow during all of the Younger Dryas."

One more thing was on my mind. | asked him, "Have you found any
Folsom artifacts in the mat or above 1t?" Those artifacts, named after
Folsom, New Mexico, where they were first discovered, were attributed

to the Paleo-Indians who arrived on the scene about 600 years after the
Clovis era.

"No, we have never found any," he answered. "The black mat here was
culturally dead for more than one thousand years." Y et that does not prove
no one was there; It only proves there were no traces of their existence at
the already excavated sites. There may be some as yet undiscovered artifacts
somewhere. However, our Event theory predicts that the reason no artifacts
have been found In the mat Is that there were almost no people left alive.

Post-Clovis-era survivors slowly repopulated the area, and that took hun-
dreds of years.

L ooking at the thin layer of mat and the Clovis layer below, | knew from
what Vance said that the dates of these layers matched those at Gainey.
Therefore, If the catastrophic event that killed the mammoths produced the
magnetic grains at Gainey, then the grains might be at Murray Springs too.
Since Arizona is a long way from Michigan, however, | wasn't sure. This
was the big test. | pulled out my magnet and took a deep breath. | hoped to
find an Increase In magnetic grans just below the black mat, when the last
Clovis hunters were here. Vance and Jesse were openly skeptical, and Vance
pointed out that since the surface wash was full of the magnetic black sand,
It most likely was common throughout all layers in the area. | was worried
about that too. Wondering what | would find, | touched the magnet about
a dozen times against the cliff wall just along the bottom line of the black
mat. When | finally pulled it away, a thin, unmistakable row of magnetic
grains lined the edge of the magnet. | showed it to Vance, who slid his finger



46 THE SEARCH

along the edge without saying anything. So far, so good. There should be
far fewer grains above and below for the pattern to match Gainey.

After cleaning the magnet, | tested the light-colored sediment layer
above the mat, and much to my surprise, as well as that of Vance and Jesse,
there was nothing there at all: not a single magnetic grain. 1 tested the gray
sediment layer below the mat and found nearly the same thing: almost no
magnetic grains at all. Without a doubt, there was a major increase In the
grains below the black mat in the Clovis layer—the same as at Gainey.

Vance was surprised, but still skeptical. He said, "l don't know about
that. Every geologist knows that magnetite streaks are common in sediment
like this. But if you can find the same thing at other Clovis sites, then maybe
I'll be convinced." That seemed reasonable enough.

We still needed to do a chemical analysis, but so far | could not have
hoped for better results. In later testing, we found about 100 times more
particles in the Clovis layer than just a few inches above or below it. Clearly,
an unusual occurrence had deposited them there, but we did not know
what. Maybe there was some other earthly explanation.

A LAYER OF CHARCOAL

There was one more puzzling surprise to come, which did not become clear
until much later. As | dug sediment samples out of the wall near the water
hole, | came across a dime-sized piece of charcoal, valuable for dating sites
using the radiocarbon method, and Vance eagerly collected the charcoal
to take back with him. As | continued collecting sediment, | noticed small
flecks of charcoal elsewhere in the Clovis layer, and none above it or below
It (see fig. 3.7). This suggested increased wildfires during the Clovis period.
Some scientists believe the Paleo-Indians purposely set wildfires to herd ani-
mals to kill sites and to cause fresh grass to grow to attract the animals
they liked to hunt. Had something besides the hunters also caused the fires?
M aybe the charcoal was another clue to the Event.

WHAT WAS IN THE GRAINS?

Later, we tested the Clovis grains by two procedures, neutron-activation
analysis (NAA) and prompt gamma-ray activation analysis (PGAA), to
determine the amounts of various elements. We also tested the black mag-
netic sand from the modern wash, which, although it looked identical to the
Clovis magnetic grains under the microscope, gave us a major surprise. The
Clovis grains and the black sand grains were very different in many ways,



MAMMOTH UNDER THE BLACK MAT 47

MURRAY SPRINGS (AZ)=Charcoal

T
© "
E —e—Charcoa
m - = - — —
® G Black Mat
e e — | i — . —— < e s b
2 E ——
é Clous
0

Grams / kg

Fig. 3.7. Charcoal peaked just in the Clovis layer, suggesting that there
were many more fires at that time.

and In fact did not seem even remotely related chemically. For example,
we compared titanium, an extraordinarily hard metal that Is used to make
parts of satellites and the space shuttle. The surface black sand had 0.4
percent titanium, whereas the Clovis grains contained about 10 percent,
twenty-two times more. Such high levels are rare anywhere in the world, let
alone in Arizona. Zinc, cobalt, and chromium were also high in the Clovis
grains, but not in the surface black sand.

Seeing such high levels, we decided to check for heavy-metal toxicity,
and found that the levels of titanium, arsenic, and iron would be deadly if
eaten 1n high quantities or If contained In creek water. Clearly, that Clovis-
era material would have been unhealthy for animals and people.

Even more surprising, the Clovis grains were mildly radioactive, test-
Ing ten times higher in uranium and radioactive thorium than the surface
particles. The results suggested that the two sets of grains had come from
different places. In the oddest twist of all, when we compared the Clovis-era
grains to known sources, they matched two other sites very well: Canada
near the Great Lakes and the moon! Either source area was hard to accept
at first, but If either was true, how did particles from Canada or the moon
end up Iin Arizona? At that point, we were not sure. At one time, we had
expected the composition of the grains to ook like meteorites, and they did
not. They were very different. This was unexpected, and we did not know
what to make of It at all.

In addition, when inspecting the magnetic grains under the microscope,
we discovered highly polished magnetic spherules just as were found at
Gainey. They showed up only in the Clovis layer and not above or below it
In substantial amounts. The polished spherules only form at temperatures
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of several thousand degrees, and they typically come from meteorites that
crash Into Earth or explode in the upper atmosphere. This did not fit our
theory very well, since the magnetic grains from Murray Springs do not
show a clear extraterrestrial composition, unless you count the moon. It
was not clear to us where they came from and how they melted.

RADIOACTIVE TEETH AND BONES

Since we had found radioactivity at Gainey, | returned to Tucson later with
a Gelger counter to run some tests. Sometimes buried bones attract radioac-
tive minerals, so | arranged with Vance and Everett Lindsey, another profes-
sor emeritus of the University of Arizona, to test some of the university's
extensive collection of bones from Murray Springs and other Clovis-era
sites, especially the mammoth bones. When | saw the teeth and bones, one
thing stood out: many showed signs of dark staining, usually on just one
side (fig. 3.8).

When | asked Vance about the staining, he confirmed what | suspected.
The dark side of the stained bones was the one in contact with the black
mat, and the unstained ones were ones that they had found completely bur-

led In the sand.

First, | tested the mammoth teeth and bones with the radiation detector,
and as expected, many of those from Clovis-era sites were mildly radioac-
tive, but only the ones that had been in contact with the black mat. The
non-mat bones were not radioactive. Knowing that fact, | retested the teeth
or bones that had both a mat side and a non-mat side. What | found next
was so surprising that | did not believe It at first.

The mat side was more radioactive than the non-mat side. To be cer-
tain, | retested some teeth repeatedly, always with the same result. Clearly,

Fig. 3.8. Lower

jaw of a San Pedro
mammoth stained by
the black mat (above
the line). The tooth
IS both magnetic and
radioactive. Source:

Black Nat

University of Arizona

collection
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the radioactivity was associated with the mat and had not been in the envi-
ronment before the mat formed 13,000 years ago. This fit perfectly with our
tests of the magnetic grains, so the radioactivity mystery related directly to
the magnetic-grains mystery.

That was only the first of three surprises about the mat. The next one
came when | tested a mat-stained mammoth tooth with a tiny magnet on
a string. If there are any magnetic materials in an object, the string magnet
will swing and stick to it, and that Is exactly what happened with the tooth.
The magnet weakly swung over to stick to the tooth in a few places; this
happened only on the mat side. The non-mat side was nonmagnetic. Sur-
prised, | repeated the test many times on many teeth, always with the same
result. The mat side was magnetic and radioactive and the non-mat side
was neither. This suggested that the increased radioactivity and the peak In
magnetic particles were somehow associated with the Event.

POISONED WATER HOLE?

There was one last surprise regarding the black mat. Vance had run several
tests that indicated that algae might have produced it, and we knew that
sometimes algae could explode into huge blooms, killing fish and animals.
The red tide in Florida Is a good example of an algal bloom that can be
deadly. Sometimes the red tide will suddenly grow out of control near Gulf
cities like Tampa and St. Petersburg. The rapidly multiplying tide releases
algal toxins that kill fish and plug the shallow coastal bays with their float-
INg bodies. Research into Its causes has shown several key conditions that
are necessary for the bloom to occur: warm water, for example, and a plen-
tiful source of nutrients, especially iron. We reasoned that since the mag-
netic grains contained a lot of iron, they may have triggered a massive algal
bloom that formed the black mat, much as happens with the red tide. It can
also happen in freshwater, when blue-green algae produce powerful toxins
that attack the liver and can kill large animals like cows within minutes
after they drink it. These blooms are an occasional problem for livestock
around the world today, including in the United States, Canada, China, and
Australia.

Vance's analysis of the chemistry of the mat clearly indicates that there
was an algal bloom in Clovistimes. If so, then the water could have contained
algal toxins then, just as local ponds do today. The toxins break down within
months, so all traces would be long gone, but | wondered whether the algae-
laced water poisoned the Clovis people and the large animals. To find an
answer, we did research and uncovered a paper by Braun and Pfeiffer (2002),



50 THE SEARCH

who studied a similar possibility at a lake basin in Neumark-Nord, Germany.
There they found skeletons of many dozens of animals from different spe-
cies In a mass die-off that dated to around 150,000 years ago. Puzzled as to
what might have killed them, the researchers suspected toxic algae. As they
predicted, when they analyzed the lake sediment, they found telltale chemi-
cal markers for toxins. They concluded that the poisonous waters had killed
thousands of animals.

So what about the Ice Age animals? Could the toxic black mat be one
answer to what had happened to them? Did the giant animals become extinct
because they drank water containing high levels of algal poisons—or of toxic
metals, like titanium and arsenic—or was their demise due to high levels
of radioactivity? We know that the black mat appeared widely over North
America almost exactly 13,000 years ago at the time when the megafauna
went extinct, and It is rarely found before or after that time. If the mat did
poison some of the animals, this would fit with the third commonly proposed
theory for the extinction, the ill theory, which claaims that some disease—or,
In this case, poisons—Kkilled them off. It was almost certainly not a major
cause, but it could have been a contributing one.

In any event, even If the poison theory was true, we still had a major
mystery to solve. Why had the poisonous black mat suddenly appeared all
over North America at the same time, and what on Earth (or from else-
where) had caused it? Most likely, the explosive growth of Ice Age algae
somehow Involved the Event.

WHAT DID IT?

Altogether, we know about the kill, chill, and ill theories for the extinc-
tion that occurred when Big Eloise died. Were any of those theories mainly
responsible or was it something else entirely? We were not sure. What we
knew was that we had found evidence for all of the theories at Murray
Springs, and all seemed related to the black mat, which, In turn, seemed
assoclated with the magnetic grains. More and more, the magnetic grains
were emerging as the key to the mystery. We needed to discover where they
came from and how those grains got to Murray Springs.
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NEW OR CORROBORATING CLUES TO THE MYSTERY

The mysterious black mat found at many sites in the United States,
Mexico, and Canada Is often draped directly over extinct megafauna
bones.

Right after the Event of 13,000 years ago, the climate turned wet and
bitterly cold.

The magnetic grains at Murray Springs are chemically similar to those
from Gainey, 1,500 miles away.

Murray Springs has an increased amount of charcoal In the Event
layer, suggesting wildfires.

Melted metallic microspherules found at Murray Springs suggest a
high-temperature impact at the Event.

There Is some evidence suggesting that the black mat once contained
dangerous heavy metals and toxins.

Event-age mammoth teeth are magnetic and radioactive only on the
side contacting the black mat, suggesting that the formation of the
mat was somehow related to the Event.



A
HUNTING MAMMOTHS

FOLLOWING A HUNCH

As my wife and | entered the pavilion of the Gem and Mineral Show In
Tucson, Arizona, | noticed two things immediately: a meteorite the size of a
large TV and amethyst crystals the size of a bathtub, but | wasn't interested.
| was there for something else.

It had all started a few days previously. My wife likes the huge Tucson
show because she collects unusual rocks and gems, and every year she invites
me to go and every year | decline—too many people and too much "stuff”
to suit me. After declining her invitation again, | wavered as | recalled seeing
at a past show a booth filled with boxes of mammoth tusks. Thinking about
the iron grains embedded in flint from Gainey, | wondered if there might be
similar evidence embedded In some tusks, but then | finally decided against
going, since the odds of finding anything there would be astronomicall
small.

That's when something happened that changed everything: | felt a
powerful hunch to go to the Tucson show. Whether you call 1t luck or
Intuition, |I've learned to follow these hunches, because they often lead to
good things. Thinking that it might be a dead end, | recalled one of the
favorite adages of a former teacher: "In science, a dead end iIs just a place
to change direction.”

At the show, | headed for the fossil area, thinking that If the magnetic
grains had survived, | might find them embedded in tusks, horns, or antlers,
the only outer parts of an animal that could survive for thousands of years.
Even though the survival of such items is rare, every year Canada Fossils
Ltd. comes to Tucson from Calgary in Alberta, bringing tons of mammoth
tusks, so | headed to its booth. Even if it did not work out, | knew that at
least | would see some very unusual fossils, gems, and meteorites.
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SIBERIAN MOLES

After | arrived at the tusk booth, the sales rep explained that Canada Fossils
Imports a few tusks from Alaska, although most of its tusks come from Rus-
sia. For hundreds of years, the native people of Siberia have made a lucrative
business digging the tusks out of the permafrost and selling them through-
out the world. After the ivory ban went into effect in 1986 to protect endan-
gered elephants, the Russian mammoth-tusk trade increased considerably,
because even though Siberian ivory is tens of thousands of years old, it Is
just as easy to carve as modern elephant ivory. With the shift to mammoth
Ivory for carving, African elephants are recovering. So, In an unusual twist
of fate, the extinct mammoth, a relative of the modern elephant, is helping

Its living cousin avoid extinction too.

A legend Involving mammoths comes from Russian explorers who
entered remote areas of Siberia centuries ago. They made first contact with
the Dolgan, a native tribe of reindeer herders, who warned the explorers to
be cautious of the area's giant moles. The story goes that the huge moles
hated sunlight and fresh air; whenever one accidentally broke through the
surface of the frozen ground, it died instantly. Of course, the explorers were
eager to see those giant moles, hoping to discover a spectacular new species.
When they asked the Dolgan to show them a dead mole, the tribe hauled
out piles of long rib and leg bones, and the explorers were duly impressed
with the huge size of the mystifying moles.

The mystery took an unexpected twist when the Dolgan took the
explorers into one of their tents to show them the long, curved front
teeth that the moles used for digging. To their surprise, the explorers real -
1zed that the non-mole-like tusks were from some form of elephant, even
though they knew nothing about mammoths at the time. However, try as
they might, the men could not convince the Dolgan that those tusks came
from anything except giant moles. The Dolgan just laughed as the explor-
ers described huge, gray, chubby animals with giant floppy ears and long
noses down to their toes. They liked their mole story better.

BOXES OF GIANT MOLE TUSKS

The sales assistant agreed to let me see all the "mole" tusks he had, most of
which were in a spare motel room. Entering the room with a surge of excite-
ment, | was overwhelmed. The floor and tables were stacked high with
boxes of mammoth tusks and other fossils, making it hard to move around.
There was at least a ton of tusks. | was In mammoth-mole heaven!
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When | explained to the sales assistant that | was looking for tusks
that were magnetic, he appeared doubtful and politely kept quiet. Frankly,
| too had doubts that | would find any. The odds were clearly against me,
since the number of mammoth tusks with particles stuck in them must be a
minuscule fraction of the total tusks that ever existed. The one factor in my
favor was that tusks decay steadily and disappear over time, so the fact that
they had a room full of them suggested that all those tusks were relatively
young. Even so, | wondered If even a single mammoth in that room had
witnessed the Event.

Wrestling with the heavy boxes, | methodically went through each
one, unloading and testing the tusks, each of which had been broken long
ago Into pieces between one and three feet long. Most tusks were |abeled
"Imported from Russia,” although a small number came from Alaska,
where gold miners exposed them while using huge water cannons to wash
away the permafrost in the search for gold (fig. 4.1).

After an hour or so, | had gone through about three-gquarters of the
boxes without finding anything, and | began to think | was wasting my
time. Then | lifted out a small, shattered tusk tip and put It on the table
under the bright desk lamp (fig. 4.2). Something caught my eye, and | held
my breath. | could see tiny, shiny black spots, each about one-eighth inch in
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Fig. 4.1. Mammoth tusks uncovered by Fig. 4.2. The first tusk we found
miners In Alaska around 1890. Source: containing impact particles.

Library of Congress
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diameter, on the outside of the tusk on one side. Could this be 1t? Grabbing
my magnifying glass, | peered down at one spot while swinging my string-
mounted magnet close to it. Instantly, the magnet jumped to the black spot
and caught there, sticking out almost at a right angle to the tusk. My heart
began to beat faster.

Another spot was the same. Then | tested tusk areas away from the
spots, with no response. Only the dark spots contained enough iron to
attract the magnet. And | noticed one more oddity: each spot had a brown
ring around it, which appeared to be charred (fig. 4.3). Had the particles
been very hot when they came In? It would take more testing to find out,
but It certainly looked like they had.

With renewed enthusiasm, | searched the other boxes, inspecting nearly
seventy large pieces of tusk, but to my disappointment | found no others
with the spots. Those tusks represented a maximum of seventy mammoths,
so | had found particles in one mammoth out of seventy, at most. Undoubt-
edly, there are hundreds of thousands of tusks still buried in Alaska and
Siberia that contain no magnetic particles at all, so | was satisfied that,
against all odds, | had found one. | had been reluctant to go to Tucson at
first, but the hunch had pad off.

Fig. 4.3. Close-up with inset of particles in the tusk, one with a visible particle and
one without. Both are magnetic, and both have a dark ring around them.
The rest of the tusk Is nonmagnetic.
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THE GIANT SKULL

After finding the tusk, | was finished at the Tucson show, but my wife
needed several more hours to shop for gemstones. She suggested that | ook
for more tusks, but | responded, "This is the only large-tusk dealer here, so
It looks like my good luck Is over for the day. I'll just sit and wait."

She countered, "Why don't you look around while | shop? Maybe you'll
have another run of luck!" | was tired and ready to go, but | knew better
than to expect her to leave the gem stores early, so to kill time | wandered
around among the hundred or so fossil dealers. In several other showrooms,
| found a few tusks, but none contained micrometeorites.

Then, as | rounded a corner, | saw a massive bull-like skull on the dis-
play table of a German fossi|l dealer. Excited, | recognized it instantly and
quickened my pace to check It out. There, stretching from end to end of the
table, | saw the skullcap of an extinct Ice Age bison with a four-foot horn
span (fig. 4.4). When alive, the beast looked much like today's buffalo,
except larger. It would have stood nearly seven feet tall at the shoulders,
and 1ts muscular body would have weighed more than 2,000 pounds—one
bison would have provided many meals for a tribe of Clovis people. Mil-
lilons of those bison once grazed the Ice Age steppes from England to Sibe-
rira and from Alaska to the American Great Plains until, after having been
around for nearly a million years, they suddenly vanished 13,000 years ago
at the time of the Event. | wondered if this Ice Age bison could have been
one of the last to walk the planet.

Pulling out my magnifying glass, | leaned over nonchalantly to inspect
the skull, trying not to attract attention. Sunlight glittered off the shiny
bone so that even with unaided eyes, | could see them—Ilarge black grains
embedded In the horn. Breathing faster, | fumbled for my string magnet,

doubting the evidence before my eyes. Swinging the magnet near one large
black spot, the string jerked sharply and the magnet stuck fast, even though
It was on a vertical part of the horn. The black dot contained iron, all right.
L ots of it!

|nspecting the metallic grain with the magnifying glass, | could see that
unlike the iron particles in the mammoth tusks, It was less rounded and
much more angular, like the surface of an actual meteorite. In the strong
sunlight, | also saw reddish rust spots around It, another sign it contained
a lot of iron, and It was embedded deeply into the bone, making it unlikely
that it lodged there after the animal died. Quickly, | scanned the rest of the
skull and found fourteen magnetic grains stuck in it, and they were only on
the top side, not on the bottom or inside the skull. This Is just as one would
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Fig. 4.4. Four-foot-wide bison horns and skullcap, with two visible embedded
metallic particles, which are highly magnetic. The rest of the skull iIs nonmagnetic

expect If the animal had been bombarded with high-velocity micrometeor-
Ites while standing.

Straightening up, | knew | had to have that skull, so | checked the price
tag stuck on top. It was expensive for our research budget, but, hoping for a
discount, | turned to the salesman nearby and asked, "How much would you
take for the Bison antiquus skull?" | used the Latin name for the animal.

"It Is sold,” he said with a hint of a German accent. "Someone bought
It just before you arrived."

| was shocked. Deep disappointment washed over me as | glanced over
at that rare treasure on the table and realized that | could not have it. Anx-
lously, | blurted out, "Do you have any more? Or do you think the buyer
would sell me that one?"

"No, It Is the last one, and they are very hard to find," he said. "The
buyer purchased It for a client." Dejected, | walked over to that incredible
skull for one last look and then, sadly, walked away.

| went about twenty feet when a sudden impulse came over me. Perhaps
| should not give up so quickly, | thought. Maybe | can talk the skull's new
owner into selling it, If only the shop owner will give me his name. | walked
back to the store again, just as a dark-haired man approached the shop
owner and asked, "Do you have my bison skull ready?" What incredible
luck, | thought. Here iIs the skull's new owner himself.
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Before | could say anything, the shop owner pointed and said, "It is
packaged up and leaning against the wall." He walked over, not to the skull
on the table, but to a large package across the room. Bewildered, | watched
as the buyer lifted the package and left. Irritated, | realized that the owner
had two skulls after all!

Quickly, | pointed to the table and asked him, "Is that skull for sale?"

"The Bison priscus skull? Yes, it is,"” he replied. "But no more Bison
antiquus. He took the last one."

Priscus! Antiquus! | laughed aloud, to the bafflement of the owner. The
two extinct bison types look similar, and | had confused the Latin names.
Greatly relieved, | agreed to a reduced price, and picked up my meteorite-
laced extinct-bison skull. As | walked away with my prize, | reflected on
the day's unusual events and how good "luck"” had played a key role. | had
been reluctant to go to Tucson at first, reluctant to look further after finding
the mammoth tusk, and had almost given up on buying the skull. However,
by following hunches, mine and my wife's, | had come across two terrific
micrometeorite-filled discoveries. It had been a tremendous day.

TRAVELING TO CALGARY

L earning that Canada Fossils Ltd. had tons of tusks in Calgary, | flew there
a few weeks later to look through what the company had, hoping to find
more. A sales representative showed me a single, very large, complete Alas-
kan tusk that seemed promising. However, it had already been cleaned and
polished, which for my purposes was not good. The cleaning process had
removed a lot of the bark, or outer surface, and several tests with the mag-
net showed nothing. As | looked with wonder at that huge intact tusk, |
began thinking of Big Eloise, and | decided this mammoth should have a
name too. | began silently calling the mammoth Big Ed, although, frankly,
| didn't have a clue as to its gender.

The odd thing was that Big Ed's tusk had about a half-dozen unusual
dark elliptical marks on the surface of the tusk that faced upward when he
was alive. John told me that the ivory originally had contained many shal-
low holes and that the polishing process had smoothed them out, leaving
rounded marks. These could have been impact holes, yet when | tested with
the magnet, | found nothing. Reluctantly and with disappointment, | moved
on to test other pieces of ivory.

It was hard, cold, dirty work for two long days as | sorted and stared at
a seemingly endless fifteen tons' worth of mammoth tusks. The worst part
was finding nothing. Discouraged and dejected, | was about to pack up to
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leave when John suggested one last possibility, a small cache of high-quality
tusks that they had set aside for a special Ivory-carving project. So It was
that on the last day, | found a new piece of tusk bearing about a dozen
round magnetic particles. Within hours of finding that first tusk containing
particles, | found two more. Then | had the biggest surprise of all.

Something kept pulling me back to Big Ed's tusk, so before leaving,
| examined the tusk one last time very thoroughly. Hidden near the tip, |
found an embedded metallic particle. The magnet swung in and held, stick-
Ing out sideways from the tusk. Elated, | stood up quickly and gazed over
the huge twelve-foot-long tusk. The best tusk was the last one. After that, |
went back to the circular marks and carefully tested them again. They were
ever so faintly magnetic, and now | knew why | had missed that before. The
grinding and polishing had removed nearly all the embedded metal grains
from the tusk surface, including the ones in the shallow holes (fig. 4.5), so
the effects were only faintly detectable.

When | looked at the alignment of the particles in the large tusk from
Big Ed, | noticed something odd. We knew that no matter which direction a
mammoth might have been facing at the time the particles hit, they would
al have flown in parallel to each other from the same direction. We had
always supposed that the particles must have emanated from some angle
above the horizon, say, maybe 45 degrees or greater, since that is typical of
meteorites, as we believed these to be. However, that was not the case here.
To create the pattern in the large tusk, they must have come in at an angle
just slightly above horizontal from the front of the animal, assuming the
animal was alive and standing up, as shown in figure 4.6.
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Fig. 4.5. Large dark spots on Big Ed's Fig. 4.6. Mammoth tusks showing
tusk caused by the apparent impact of direction of travel by particles.
iIncoming hot particles. © 2005 Canada Fossils, Ltd., at www.

canadafossils.com; used with permission
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In addition, to embed themselves so deeply In these tusks, the particles
must have been traveling very fast, maybe at supersonic speed. If so, what
had propelled them? An explosion? An impact? | was stumped. This new
Information did not fit our theory, nor would some of the chemical analysis
that we ran later. We were getting startling and unexpected results.

Nevertheless, it was an incredible day. | had searched through tens of
thousands of pieces of ivory from the tusks of at least 2,000 mammoths.
After two frustrating days of finding nothing and being ready to go home In
defeat, now | had four more pieces of tusk, each of which apparently came
from a different animal, to go with the tusk from Tucson.

It IS a curious pattern that, during our research, we often reached a dead
end and were ready to give up when we made a major breakthrough. Scien-
tific research may seem to be only about logic and facts, but so-called luck
often plays a part. One well-known archaeologist remarked to me, "Every
scientist hopes to be good at what he does. | also hope to be lucky."

Whether it Is called luck, intuition, or coincidence, it has been a power-
ful factor In many of the most important scientific discoveries in history.
Throughout our own research, as with finding the tusks, many of our
most unusual discoveries or chance connections with key players happened
through extraordinary scientific luck. As researchers, we grew to welcome
those surprising events, since they often led to exciting new evidence.

THE SIBERIAN CONNECTION

As | packed up to leave with my prized pieces of tusk, John and Rene
V andervelde, then manager of Canada Fossils and a former geologist, came
In to look at them. Explaining our theory to Rene, | saw that he was clearly
Intrigued.

His first comment was, "l think of all the tusks that have passed through
our warehouse over the years, and | wonder how many others had these
magnetic grains embedded in them.”

| explained, "Our evidence indicates that the Event occurred over cen-
tral Canada and the Great Lakes, so we are not surprised that it reached
Into Alaska, where . . . uh . . . that tusk was found.” | almost slipped and
mentioned Big Ed by name. | wasn't sure whether naming their mammoth
would seem presumptuous.

Rene, who had worked for many years as a Canadian oil geologist,
responded, "Well, your Event certainly went farther than Alaska."

Puzzled as to how he knew that, | sad, "Pardon me?"

He picked up one of the other pieces of tusk on the table. "This par-
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Fig. 4.7. The blue-tinted
Siberian tusk. The entry
craters from seven
magnetic particles are
shown. Arrows mark the
direction of travel. The
ongest arrow shows the
argest elongated crater
formed by oblique impact.
There are no craters on
the other surfaces.

ticular tusk is not from Alaska,” he said. "It Is from central Siberia, so your
particles must have made it that far."”

Central Siberial That was thousands of miles from Alaska. | was speech-
less at this revelation. Rene continued, "Do you see the bluish color on this
tusk? That I1s from the mineral vivianite, and it means the tusk came from
the Taimyr Peninsula or the Yakutia Province. That Is where we get all
our Russian 1vory." As his finger traced the purplish blue mineral stains, |
leaned over to get a better look (fig. 4.7). "The other tusks you have are not
blue," he said, "and instead, they have this whitish mineral Iin many spots.
That Is calcite, and It is typical of Alaskan ivory. So you have four from
Alaska and one from Siberia.”

He knew his ivory, and this new evidence surprised me. If our particles
had landed in Siberia too, then the Event must have been much larger than
we thought. The evidence suggested that the Event had affected most of the
northern part of the globe, maybe all the Northern Hemisphere, including
Europe. If so, the Event was almost incomprehensibly massive. No wonder

SO many animals went extinct!

BIG ED'S LAST MOMENTS

As | packed my box of tusks, my mind kept returning to the strange puzzle
of the nearly horizontal particles, and | tried to visualize the last moments of
the mammoth | called Big Ed. | knew from reports on modern-day elephants
that when threatened with danger, an elephant herd will gather around the
younger ones and directly confront the danger. Swaying back and forth,
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they shake their fearsome tusks and swing their clublike trunks, presenting
a formidable gray wall of defense against potential predators. Since mam-
moths are related to elephants, they had most likely done the same thing.

When the Event suddenly flared in the skies over the continent, did
Big Ed turn to face the danger? If so, he turned to face millions of red-hot
particles traveling at jet speed. They burned into his tusk, struck his eyes,
and possibly blasted him backwards. He almost certainly perished that day,
along with every other member of his herd.

Eventually, over the centuries, mud and permafrost buried his skeleton,
and Big Ed vanished from view. His story became known again only after a
modern-day gold miner washed Big Ed's tusk from the Alaskan muck.

RUNNING TESTS AND LOOKING FOR ANSWERS

L ater, trying to solve some of the mysteries of the particles, we ran tests on
the tusks, with mixed results. Long before | discovered the tusks in Tuc-
son, one particle-laden tusk broke apart, splitting one magnetic particle
roughly 1n half (fig. 4.8). After removing the broken half from the tusk,
Dr. Ted Bunch, also of Northern Arizona University (NAU) and retired
from NASA's Ames Research Center, and Dr. James Wittke from NAU
performed a chemical analysis of the particle and found that it contained
about 2 percent iron oxide, about 0.2 percent magnesium oxide, and a little
manganese, with most of the rest just tusk material.

This new information was startling, since we had expected the particles
to be high in iron, like meteorites. It was a serious setback for our theory
that the tusks had been hit by particles. We were forced to consider that the

Fig. 4.8. Large Vs-inch
split particle embedded
In the tusk.




HUNTING MAMMOTHS 63

black spots might be unusual yet natural occlusions in the tusk, rather than
caused by impacts.

However, the answer became clearer when we received new NAA results
for the magnetic particles from Gainey and Murray Springs. The ratio of
iIron to magnesium In the tusk was nearly identical to that of the magnetic
particles from Murray Springs, and the ratio of iron to manganese was very
close to that of Gainey. This was too close, we figured, to be merely coin-
cidental. It suggested that all the particles had come from the same source
region. In addition, further microscope work revealed that some of the mag-
netic spots in the tusks had small entry holes in their centers, surrounded
by the brown charred rings. This led us to theorize that on impact, some
of the particles vaporized into millions of tiny fragments, which dispersed
throughout a tusk near the impact crater. If true, then this would explain all
the evidence that we found In the tusks.

MORE LOW-TECH TESTING

We were curious about the likely velocity of the particles, so | asked Dr.
Michael Whitt to run an unusual low-tech test to re-create the events of
long ago. He agreed to shoot the mammoth tusk using a shotgun with a
muzzle velocity of about 820 miles per hour and firing #12 birdshot, which
IS about the same size that we estimate the largest particles to have been
before they vaporized. Michael and Frederick Kaiser, both skilled hunters,
shot many small pieces of the same tusk material, and they got the same sur-
prising results every time. Even from close range, the birdshot just dented
the tusk before bouncing off. Not a single piece of birdshot stuck. Based on
the comparative depth of penetration, we estimate that the original particles
were traveling at an incredible 3,000 to 4,000 miles per hour, faster than
all conventional jet planes and faster than most missiles. At that speed, the
combined force of the particles was almost certainly enough to knock a
mammoth trunk-over-heels backward.

When he was finished with the experiment, Dr. Whitt could truthfully
claim, as few can, that he had shot a mammoth, and he kept a small piece of
tusk as a trophy. However, after the experiment, we still could not explain
the mystery of the circumstances that caused those particles to hit Big Ed.

ADVENTURES IN X-RAYS

To get a better look at the composition of the particles without destroy-
ing them, we decided to try X-rays. Thinking it would be easy to arrange,
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| called several medical labs. | dialed the first one, and the receptionist

answered, "X-ray."
"Hello," | responded. "l have an unusual request, | think. Can you do

an X-ray of a mammoth tusk?"

Predictably, she answered, "A what?"

"A mammoth. You know; It's something like a big hairy elephant. |
have an elephant tusk that | need to have X-rayed.”

"Oh no!" she said. "We don't do animals.”

"Well, it's not really an animal,” | tried to explain. "It's just a tooth—
sort of. The animal died a long time ago."

There was dead silence for a few moments, until she said, very emphati-
cally, "We don't do animals . . . especially dead ones! We only do humans

. .. and only live ones. Company policy."

Thanking her, | hung up and tried the next lab, realizing by then that
X-raying a mammoth Is an extraordinary reguest. The next receptionist
seemed similarly flustered, so | asked to talk to the lab's medical director,
Dr. Scott Fleischman, from whom | received a different response. He was
clearly intrigued, and after admitting that this would be the first mammoth
to visit his lab, he arranged to have the X-rays done by one of his experi-
enced radiology technicians, Greta Hegeman. Before we hung up, he sug-
gested that | discreetly bring the tusk in a covered container. He was unsure
how his patients might respond to the sight of a mammoth tusk coming In
through the front door.

The next day, | arrived at the lab and went to check 1n. Dr. Fleischman
was away but had alerted the receptionist that | was coming. She greeted
me warmly and admitted that when she had first heard my request over the
phone, she thought it was a crank call. However, she still did not quite grasp
the unusual nature of my visit, since she handed me a patient guestionnaire
and explained, "Please fill out all the yellow highlighted sections, including
the one for health insurance.”

After glancing at the yellow-marked form, | explained to her politely,
"I think there's a little misunderstanding. The X-ray is not for me." Then |
pointed to my bag containing the tusk and spoke softly out of consideration
for Dr. Fleischman's nearby patients. " The actual 'patient' is a mammoth.
And | don't think it can qualify for health insurance, since it's ... you know
.. . extinct.”

"Ah-h-h-h," she said, as the full picture dawned on her, but she was
stymied by how to enter my mammoth into the computer system. Several
times she started to type but then paused in uncertainty. Finally, she got up
and hurried off to consult with someone in the back, returning a few min-
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Fig. 4.9. Photo and matching X-ray of two impact particles, one that was visible
and one that was not visible, but pitted. This suggests that both spots
formed the same way.

utes later. After entering something rapidly into the database, she turned
me over to Greta.

It took several tries to get the X-ray machine calibrated for the tusk,
since It Is many times thicker and denser than human bones. Finally, Greta
got the machine set up perfectly, and she took a number of good X-rays of
four of the tusk pieces, two of which showed up well (fig. 4.9). Each visible
round black micrometeorite in the tusk produced a corresponding white
mark on the X-ray film. On one X-ray, we were able to get a good sideways
view of an impact spot, and as expected, the meteorite was roughly spheri-
cal, confirming that the spots extended deep Into the tusk.

Satisfied with the results, | checked out at the front desk, and the recep-
tionist handed me a receipt for the X-rays. As | turned to leave, | saw for
the first time how she and her supervisor had entered my unusual "patient”
Into the computer database. The receipt simply read, "Patient: Mr. Hairy
Mammoth. Service: X-rays." Smiling as | walked out, | wondered what she
had put down as the patient's date of birth—the Ice Age?

NEW OR CORROBORATING CLUES TO THE MYSTERY

 Five mammoth tusks display embedded magnetic particles with raised
charred rims.

e One tusk was from Y akutia Province, Siberia, and the others came
from the Yukon in Alaska.
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e If the Event hit both areas, then it had a radius of 2,000-plus miles and

covered 10 percent of the planet.
 Evidence suggests that magnetic particles affected most of the North-

ern Hemisphere.
e The entry wounds on one tusk suggest the particles traveled just above

horizontal.

e Based on depth of impact, the particles most likely traveled at 3,000
to 4,000 miles per hour.

e X-rays show that the embedded particles are roughly spherical.

e Some X-rays reveal hidden iron buried inside lighter-colored craters.
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CROSSING THE HIGH PLAINS

Making an early start from the motel, by 6 A.M. | was on the road to Black-
water Draw, a well-known Paleo-Indian site near Clovis, New M exico,
where the first Clovis point was found. The sun rose slowly, painting golden
streaks on the eastern horizon, while overhead, a shimmer of stars still |in-
gered in an ink-blue night sky. | passed just a handful of other cars on the
ruler-straight back road, and soon the rhythmic hum of the tires began to
make me drowsy, so | rolled down the window. Shivering in the frigid blast
of March air, | looked out over the rolling High Plains of eastern New M ex-
Ico as they slipped past beyond my headlights. It was too dark to see much,
but there isn't much to see in these nearly treeless, high desert flatlands.

Stretches of grass, greened by the recent rains, showed up In the low
light. An occasional cow appeared on the side of the road, and beyond the
two pools of light, | faintly made out herds of cattle. | began to imagine
being there 13,000 years ago, during Clovis times. Although the climate
was much colder then, more like Canada today, the landscape would have
been similar, with verdant savannas filled with tall grasses interspersed with
hardy bushes. Then, as today, It would have been home to herds of graz-
ers rather like our cows and horses. The now extinct American horses that
roamed those plains were about four to five feet high at the shoulder, much
smaller than our modern horse. In addition, instead of the cattle that we
know, there were millions of shaggy bison, also known as buffalo, though
they were mostly larger than the few that remain in the West today.

Clumsy, one-humped camels ranged over the plains too, along with ele-
phant-like mammoths with curved tusks, pulling up thick clumps of grass
with their trunks.

With a start, | realized that if | had been there when the now extinct

6/
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horses and mammoths roamed these grasslands, | would have been In
mortal danger. Hidden in the dense grasses surrounding me, aware of
my presence yet invisible to me, there might well have been a 600-pound,
four-foot-tall saber-toothed tiger, or a 200-pound hungry dire wolf with
a head as large as a bear's. Although both powerful predators would have
outweighed me and been far stronger, they might have passed me by as
being too small for a snack; they preferred buffalo and mammoth meat.
Visualizing the snarling face of a saber-tooth, | snapped fully awake and
Instinctively rolled up the window, as If to put something between that
ghostly visage and me.

The Clovis hunters would have been nearby too. Like the tigers, they
preferred mammoth and buffalo for lunch, and it was not the meat alone
that was important. To them, hunting those animals was like a trip to
Safeway and Home Depot rolled into one. They cut up the hides for cloth-
Ing, bags, and shelter coverings, or sliced into it strips for making ropes
and straps. Bones and tusks turned into shelter support beams, and the
cracked bones became tools and weapons, while at the same time yielding
nutritious marrow. The Clovis people processed sinew and ligaments into
belts, twine, straps, shoestrings, and bindings for spear points. The list
of useful buffalo and mammoth products would have been long, limited
only by the remarkable ingenuity of those people, who were highly skilled,
resourceful, and inventive. They were as intelligent as we are, although
they were quite likely far stronger and hardier than most of us. If any were
still around today, they could compete respectably well in many modern
athletic events, especially for endurance and strength events like weight-
lifting, wrestling, and football. After years of tossing spears at charging
mammoths and buffalo, they would be good at throwing the javelin, too.
Because the Clovis people ranged over large distances, they trotted a lot,
as some modern-day tribes still do, so they would be great marathon run-
ners. Now, that would be a sight, | thought, to see a band of Clovis people
jogging In the Boston Marathon. Unlike me, they would surely not be Iin
the back of the pack.

Conversely, we probably would not do well Iin their world, living
according to their rules. For example, imagine how willing you would be
to grab a spear and stalk a semi-truck-sized, 12,000-pound, twelve-foot-tall
angry mammoth bull, kill it at close range, and then cut it up into food and
shelter. Even if our lives depended on it, we would find It extraordinarily
difficult to adapt to life in lce Age New Mexico without all the props of
civilization. Most of us would quickly run out of food, or become food for

something else.
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ARRIVING AT BLACKWATER DRAW

The sun had come up, and, glancing at my map, | realized | was close to
Blackwater Draw, a long valley that runs from New Mexico far down Into
Texas. In Clovistimes, the draw held a flowing river most of the time, along
with a string of springs and shallow pools. The fresh water, lush grass,
and shady trees drew herds of animals, which in turn attracted the Clovis
hunters. For hundreds of years, they came and went from this area, leav-
Ing behind spears and tools as a record of their presence. When scientists
found some of these highly distinctive tools in 1929 and the early 1930s,
they provided the first conclusive evidence of the presence of early humans
along with the animals that later became extinct, a major step forward In
American archaeology. Those people and their unique, deeply fluted spear
points received the name Clovis in honor of this site.

Seeing the Blackwater sign, | entered the open gate and drove to the
office to meet Joanne Dickenson, the site's curator and resident archaeolo-
gist, from Eastern New Mexico University. She gave me a tour of the exca-
vation right away.

The sprawling site covers about forty acres spanning the old riverbed,
and not much is visible from the office, since most of the site Is In an exca-
vated pit below the level of the plains. As Joanne drove me over the edge
of the bank and down the steep Jeep trail into the site, | saw the main
diggings, which included steep, twenty-foot-high embankments and deep
pits. Well-marked visitor's trails snake around the site; about twenty large
photo display signs spaced at intervals explain the history and significance
of important parts of the site.

For decades, the site had been an operating quarry, and during the early
years of digging out the sand and gravel for making roads in New M exico,
the operator began uncovering bones. He considered them a major nuisance
because he had to sift them out of the sand before he could sell it. After he
built up a sizable pile of sifted bones, spear points, and stone axes, people
began offering him a few quarters or dollars for the best ones. Catching on
to a new business opportunity, he set up a roadside stand to sell "Blackwa-
ter Bones and Fossils."

Joanne explained, "Several scientists who stopped at his roadside stand
noticed the rare fossils and realized the importance of the site. That's when
the controversy began, along with the race against the bulldozers. The sci-
entists made a deal with the owner to excavate ahead of the mining opera-
tion, and while the owner was helpful and sympathetic at the beginning,
with i1ncreasingly difficult deadlines to meet, he became less tolerant of the
'‘bone collectors.'
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| said, " That must have been tough, working in the midst of bulldozers
and draglines.”

"It was," Joanne said, as the truck hit a bump and bounced us both
around sharply. | grabbed the armrest, but Joanne was used to it and con-
tinued without noticing. "You know, archaeologists always like to take
their time with dental picks and paintbrushes scraping away a little soil at a
time. But they couldn't do that in those early days on the mining site. It was
crisis archaeology, working at a breakneck pace" (fig. 5.1).

As time went on, the owner was increasingly pressed by production
deadlines, and the archaeologists sometimes had to get out of the way at
the last second as a giant bulldozer scraped away their partially excavated
bones and artifacts to reach the valuable gravel below. Joanne continued
ruefully, "It will never be known exactly how many beautiful, priceless Clo-
Vvis spear points lie buried inside New Mexico's highways. There must be
thousands of them, enough to fill entire museums."

In spite of the difficulties, the archaeol ogists made startling discoveries,
and pressure grew to preserve the site, especially after many more remark-
able Clovis spear points appeared. However, the owner had a lucrative
sand-and-gravel business, and he rejected offers to purchase the site, always
demanding a steep price for the land.

The solution came in an unusual way. Even after screening, the sand
contained small pieces of crumbling bone, making it less than ideal for road
building. Eventually, road builders found better sources of sand that con-
tained no bone. As the owner's market began to shrink, he gave up and sold

Fig.5.1.
Excavators
struggled to
stay ahead of
the bulldozers.
Source:

Blackwater

Draw Archives,
Eastern New
Mexico University,

Porta les
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the land to the state of New Mexico. In the end, ironically, it was not the
"bone collectors,” but rather the bones themselves that played the deter-
mining role in preserving Blackwater Draw for the future.

THE MYSTERY BONES

Near the end of the tour, Joanne told me about several interesting finds
that she had back at the office. As she parked the truck and we reentered
the office, | was eager to see them, since from what she had told me, | sus-
pected that they might tell us something about the Event. First, she brought
out several boxes of bones, and at a glance | could see one highly unusual
fact—they were bright yellow. There was one long bison bone, along with
the upper leg bone, part of a skull, and a hump vertebra from a mammoth.
All appeared to have been dusted with vivid yellow talcum powder, which
stuck to the surface and was hard to remove.

Joanne explained, "These bones were pulled out of the sands of an old
dry pond along with Clovis spears and scrapers, so we know they are about
thirteen thousand years old." At first, the excavators did not know what
they had. Their later testing suggested that the yellow mineral was a form
of radioactive potassium-uranium ore called carnotite.

| thought of what we had found at Gainey and Murray Springs, and
here it was again—radioactive minerals in the Clovis layer.

| knew, however, that New Mexico Is famous as a source of uranium,
and since uranium minerals are typically water soluble, it Is normal to find
them where water flows. | asked Joanne, "Is there a |lot of uranium around

here? Are any mines nearby?"
"No mines," she replied, "but there Is a big deposit upstream from

here."

That would certainly explain the radioactive bones, yet If it IS com-
mon in the environment, it should be in other layers above and below the
Clovis layer. When | asked her about that, Joanne found two reports on
Blackwater radioactivity, one by Sarah Kruse (2000) and one by James
Fitting (1963), a scientist who studied the site. She pointed to one of Fit-
ting's charts. "He analyzed dozens of bone samples from above, below,
and within the Clovis level,"” she said, "and he found that the radioactivity
was low at the deepest layers, then increased in the Clovis era” (fig. 5.2).

| was amazed at his figures, the radioactivity shot up an incredible 800

percent in the Clovis layer and then rapidly declined to its original levels in
the sediment above. Far from being evenly distributed in the Blackwater
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Fig. 5.2. Radioactivity in bones by depth. Source: Fitting's study (1963)

riverbed, It was highly concentrated in the layers that dated to around
13,000 years ago. This implied that the radioactive minerals are not com-
monly found In the area. Something unusual had happened at the site,
something like the Event.

Eager to test for myself, | got my Geiger counter from the car. After
putting on the headphones and checking the meter for calibration, | set the
sensitivity to HIGH and placed the detector near the first bone. The meter
needle pegged sharply off the scale, and | jerked the probe back as the stac-
cato rattle of the meter pounded loudly In my ears. | could not believe what
| was hearing—those bones were extremely radioactive! Turning the sen-
sitivity down, | gingerly moved the sensor back over the bones. The noise
still rattled as | watched the needle rapidly climb to nearly 400 counts per
minute. Testing the others, | found the same thing.

Joanne said, "Would you like to take some samples to test?" | nodded
eagerly, and she disappeared into the back room. Returning with a handful
of plastic bags, a dental pick, and other small tools, she carefully scraped
away small flecks of the yellow dust, bagged them, and labeled the bags.
Gratefully, | took them and told her that | would do NAA and PGAA test-
INng, Jjust as we had done at Gainey and Murray Springs. | suspected that the
tests would find uranium, and | wondered If there might be other radioac-
tive Isotopes In there as well. When the tests came back, they confirmed
high levels of uranium in the yellow dust, which contained nearly 2,900
parts per million, an incredible 1,600 times more than normal soil, making
It rich enough for a world-class uranium mine. Something had made those
bones "hot."
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THE BLACK MAT REAPPEARS

Vance Haynes had told me at Murray Springs that the black mat also
appears at Blackwater. Confirming this, Joanne took me over to the Inter-
pretive Center, a large building covering one of the key excavation sites
to protect it from the weather and from looters. When we went in to get
sediment samples for NAA and PGAA analysis, | stepped over for a closer
look at the site's black mat. Not as dark as at Murray Springs, it was oth-
erwise nearly identical In texture and appearance, and it was only a few
Inches thick.

| slid my finger along the joint between the dark, smooth-textured mat
and the lighter Clovis layer just below it, knowing that my finger rested on
the extinction layer where the Event happened. Below it, lots of mammoths
and Clovis people; above it, they were gone.

"So that's where It happened,” | said to Joanne. "That's the extinction
event." It was such a thin line for such a dramatic effect. Joanne nodded
and continued |looking over my shoulder silently. She had long been curious
about what had happened at Blackwater 13,000 years ago.

Still wondering what effect the Event had on the people back then, |
asked her, "This line is the last time you see the Clovis evidence, but where
does the next group of people show up?"”

Joanne pointed. "See how the formation turns light gray just above the
mat? Then see the next color change above 1t?"

| nodded and slid my hand up the wall about eighteen inches to where
she was pointing.

She continued, "That's the first sign of people after Clovis. We find a lot
of bison bones and Folsom points there."

After standing up, | saw that the excavated ledge was jammed with
spears, tools, and bones. The new people after Clovis had been very busy.
All the space in between, however, meant that there was no evidence of any
people at Blackwater Draw for a very long time. Eight radiocarbon dates
Indicated that no humans had visited the Blackwater Draw for more than
1,000 years.

That was astounding to me. Back then, the site had water and thick
plant growth. It certainly attracted animals, and they should have attracted
people, but there were none. Did the Event eliminate every living person in
the area? There was not enough evidence to answer those questions—not
yet—although the culturally barren earth beneath my hand hinted that it
had.
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MAGNETIC GRAINS AND SPHERULES

Reminding myself that there was still a lot to do, | moved to test the wall
with the Geiger counter. As with the bones, the Clovis sand layer was highest
In radiation, although much less so than the bones. Undoubtedly, the bones
had attracted and concentrated the radioactive minerals, but still the bulk
sediment was noticeably more radioactive than that above or below It.

Next, | pulled out my magnet and placed it against the exposed wall,
sliding 1t over the Clovis layer and the spring sand layer below it. When |
pulled the magnet away and checked Iit, Joanne leaned over to |look too,
curious about the process. We saw that the magnet's edge held tiny flecks of
what |looked like black pepper or gunpowder grains—thousands of them,
more than | had seen at Murray Springs. Here was proof that the Clovis
layer matched the Arizona site, but what of the layers above and below?
Testing them next, | found them to be much lower In grains as well. The
pattern was the same as at the other sites.

L ast, | collected sediment samples for chemical analysis, being sure now
that this site matched those in Michigan and Arizona. Nevertheless, when
we got the analysis back later, it showed some surprising differences, espe-
cially regarding radioactive elements. In addition to the high uranium, the
Clovis magnetic grains contained nearly three times more radioactive thor-
lum than normal.

So far, every site had been similar to the others in major ways, yet each
provided at least one odd and intriguing new clue that kept us guessing and
propelled us forward. Every time we thought we had a solid answer, the
clues shifted again to throw us off balance.

KNEELING BY A CLOVIS WELL

After packing the samples, Joanne led me next door to the small A-frame
building covering one of the famous Clovis wells, the oldest hand-dug
wells ever found In the Western Hemisphere. In the center of the small,
low-cellinged, dimly lit building, | saw a shallow hole that was about 2.5
feet wide and 5.5 feet deep with a slightly raised rim. The band of Clovis
people had dug It about 13,000 years ago to reach cleaner water below. It
probably still looked much the same as it did back then.

Katz (1997) tells about the discovery by Earl Green, one of the Black-
water archaeologists, of several of these wells, which made headlines in the
area In the 1950s. Earl later said that a local woman came over one day
with several young kids, saying that she "wanted to show her grandkids the
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whales." Earl, assuming she must be referring to the large tusks and other
curved bones, explained to her that no whales had been found there, only
mammoths and other land animals. She was adamant that she was right,
because, she said, "I was there when they dug 'em up." Earl insisted that
there were no whales, and the woman left in a huff. He realized only after-
ward that he had misunderstood her local accent, and that she had been
referring to the "wells," rather than to "whales."

As | stood there looking at that ancient steep-sided "whale," | was puz-
zled. The tribe could easily have gotten water from the pond and stream
nearby, so why did they need a well? Were they getting sick from water
laced with radioactivity and algal toxins? After realizing that the pond con-
tained poison, did they try to find a cleaner source? If so, It would not have
worked, since the toxins and radioactivity would have traveled easily from
the pond through the sand and would have contaminated the well too. They
had fire and could have boiled the water, but boiling does not remove those
POl SONS.

While there are not enough clues to explain the well, it may be that they
dug the well simply to avoid having to drink the dirty water caused by herds
of mammoths and bison stomping through the water hole. No matter what
the reason, the presence of the well up on the bank suggests that they clearly
understood a great deal about water quality, just as modern people do.

| knelt around the rim of the well, being careful not to collapse the wall
or to fall in. Later, | ran a test with the Geiger counter, which showed that
the soil was radioactive, although much less so than the bones. Neverthe-
less, It gave the highest reading of any sediment that | tested at Blackwater.
Odd, | thought, that the well bank itself was the most radioactive. Was it
because the Clovis people had splashed the radioactive water repeatedly
onto the bank? Or had the radioactive particles fallen directly on this undis-
puted Clovis living surface?

DIGGING DIRT FROM THE WELL

After that, Joanne helped me take sediment samples for elemental analy-
sis by carefully scraping away the top layer in several places around the
well with small dental picks. Later, when | analyzed the well sample, | was
surprised to find that every pound of sediment contained hundreds of tiny
magnetic microspherules, along with thousands of small magnetic grains
that were similar, except that they were not spherical although still some-
what rounded. Such things typically come from meteorite impacts, but the
elemental ratios did not match. The Blackwater chemistry was more like
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areas of Canada around the Great L akes, or, strangely, like the moon. Nel-
ther source made much sense for these grains found on the bank of a Clovis-
erawell iIn New Mexico.

As | knelt at the edge of the well and considered all the puzzling infor-
mation, an eerie feeling came over me. | was kneeling In the same "knee-
prints" as the Clovis people who had used that identical spot to draw water
13,000 years ago. | felt a strong connection to those vanished people, who
lived at a difficult time. But the strangest feeling came from realizing that
in all the sand deposits higher than the lip of that well on which | knelt, no
one had ever found Clovis spears or tools. | was standing on the original
surface, the very last bit of earth from which they vanished. Had a Clovis
woman knelt down to draw water at exactly that spot on a day long ago
when the Event happened? Perhaps she looked up just in time to see trouble
coming from the northeastern skies.

PITS IN THE FLINT

After finishing at the well, Joanne and | returned to the office, where we
made more discoveries. Knowing that there were microspherules, | wanted
to look at some of the flint points and flakes from both the Clovis levels
and the Folsom levels, which came after the Event. Using my microscope, |
found that some Clovis flakes showed evidence of tiny impacts containing
what looked like once molten, shiny metallic splatter strewn around them,
similar to what Bill Topping had found at Gainey and many other midwest-
ern sites. These craters seemed much shallower, however, as If Blackwater
Draw was farther away from whatever had happened. Some of the craters
even appeared to have tiny, raised, shattered rims around them, just like a
typical large-impact crater. The craters were only In the 13,000-year-old
Clovis flakes; | could find no such impacts in the Folsom flint, which dated
nearly 1,000 years after Clovis.

THE HAND-CHOPPED TUSK

After finishing with the flint, Joanne lifted the last unusual item from the
case and handed it to me, point first. Initially It seemed to be just a typical
small mammoth tusk, but when | turned 1t around, | saw how remarkable
It was. The base of the three-foot-long tusk showed very distinct cut marks
all around the circumference, passing completely through the tusk (see fig.
5.3). Clearly, a Paleo-Indian had used a flint ax to hack the tusk from a
dead mammoth, just as iIf he were lopping off a tree branch.
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Joanne explained that they had found it in one of several areas of the
pond that concealed seemingly harmless pockets of quicksand, which had
formed when the springwater bubbled up from below. These spots were
deadly hidden traps, whenever unsuspecting mammoths wandered Iinto
them, they sank and drowned. The excavators found some of the mammoth
skeletons buried in a standing position, with their feet curled under and their
heads arched back In poses typical of drowning victims. Some showed signs
of having been butchered Iin place, as the Paleo-Indians removed what they
could reach on the top but not on the sunken part of the carcass. That Is just
how they found the skeleton of the young juvenile mammoth, which was
upright in the quicksand with the tusk missing. The Paleo-Indians butchered
the animal 1n the quicksand, and then one of them used a flint ax to chop off
the tusk before the animal sank out of sight into the sand.

L ater, the excavators found the severed tusk lying on what had been the
bank of the pond just above the waterline. Evidently the Paleo-Indian had
turned away from the others, who were busy butchering the stranded mam-
moth, and waded out of the pool to place the tusk on the bank.

Here is where the story takes a puzzling turn. Why did he abandon the
tusk? Tusks like that were difficult to obtain, and they were highly prized
for the valuable 1vory. Just to abandon it would be like a gold miner striking
It rich with a handful of shiny gold nuggets, piling them on the stream bank,
and walking away. It Is unbelievable that a Paleo-Indian would leave behind
that tusk except under extreme circumstances. Did tigers or wolves attack
the tribe, or did the rest of the mammoth herd gang up to chase them off?
None of those scenarios seems likely, since the people would have returned

later to reclaim the tusk.

Fig. 5.3. Mammoth tusk
with ax marks all around
it. After chopping It
partway through, the
person snapped off the
tusk like a tree branch.
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There i1s another chilling possibility. Did the Event occur just at that
moment? What if there were no Clovis hunters left alive to carry it away?
There Is one slim, circumstantial clue. When the cut tusk was found lying
on the ancient riverbank, i1t was directly under the black mat, which draped
over It In full contact like a dark blanket. Before that layer formed, mam-
moths and Clovis people freely roamed Blackwater Draw. When the black
mat appeared, they disappeared. The ancient hunter could not have left that
tusk on the bank very long before it was covered by the mat.

So did the Event strike exactly at that moment when the Clovis hunter
stepped onto the bank, holding his prized mammoth tusk? Seeing that mon-
strous Event unfold in the northeastern sky, did he drop the tusk and run,
or did he fall, only to have his own fragile skeleton turn to dust? There is no
way to know for certain, yet this scenario explains the facts exactly as they
were uncovered at Blackwater Draw. Dropping his valuable trophy tusk
was likely the last act of that Clovis hunter, who disappeared in an eyeblink
along with millions of mammoths and thousands of other Paleo-Indians.

After the Event, Blackwater Draw was quiet and empty for 1,000 years

before any other people showed up in the area. By the time the Folsom people
arrived, the Clovis hunters were long gone, along with their way of life.

NEW OR CORROBORATING CLUES TO THE MYSTERY

e Bones from the Blackwater site are highly radioactive only around the
time of the Event.

e It appears that there were no people at the Blackwater site for 1,000
years after the Event.

e The site's Clovis-era sediment is highly radioactive.

e As at other sites, Blackwater's mysterious black mat drapes directly
over extinct megafauna bones.

e Asat Murray Springs, there Is some evidence suggesting that Blackwa-
ter's black mat once contained toxic chemicals.

« Blackwater's magnetic grains are chemically similar to those at Gainey,
1,500 miles away.

« As elsewhere, Blackwater's magnetic microspherules peak sharply In
Clovis-era sediments.

e Blackwater Clovis-era flint shows pits similar to the Midwestern Clo-
VIS sites.

e A Clovis hunter abruptly abandoned his hand-chopped tusk 13,000

years ago.
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SUNRISE AT BUCK LAKE

N quest of another Clovis site iIn Canada, | drove north from Calgary toward
Edmonton, Alberta, and reached a cluster of homes overlooking Buck L ake.
After checking into the lakeside motel, | called Anton and Maria Chobot, a
couple formerly from Czechoslovakia. They had found an ancient Clovis-
era campsite alongside their lakeside home, and Anton had agreed to meet
me that morning by the lake and show me what they had found.

Up before the sun on a frigid day, | waited for Anton in my rental Pon-
tiac with the heater going full blast, nursing a very bad cold while gazing
out over the stunningly beautiful, very cold Buck Lake. Wisps of steam rose
from the long, narrow lake, nearly glass-smooth except for the wakes of a
few mallard ducks paddling around. Just beyond them was a rough jumble
of branches forming a beaver |odge, and to the west, the Rockies were about
seventy miles away, although | could not see them over a row of trees.

Just then, Anton drove up and got out of his Toyota SUV. Of medium
height and dignified, as seems somehow appropriate for someone from Old
World Czechoslovakia, Anton shook my hand firmly, welcomed me in fine
English, and pointed in the direction of his home across the lake, to which
we then went together.

CABIN BY THE LAKE

Once inside the high-ceilinged cabin, Anton introduced me to his wife,
Maria, and | was treated to Old World hospitality as they offered me cook-
les and tea. While they told me their story, | could see through the open
door into the spare bedroom where knotty-pine-paneled walls held dozens
of display plagues with hundreds of spear points, axes, and arrowheads.

79
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Astounded to see so many, | was eager for a closer ook, yet managed to
summon a little New World patience.

As we sat sipping tea, Anton told me some of their unusual story. "Origi-
nally, Mariaand | lived in Czechoslovakia, where | was trained as an electrical
engineer. The Soviet Bloc was keenly interested in the Middle East, so | trav-
eled there a lot, especially to Syria. While there, | became interested in archae-
ology, taught myself how to excavate correctly, and did some excavations at
the ancient site of Ugarit, north of Beirut on the Mediterranean, which was
good training for what | would unexpectedly come across here in Canada."

"More cookies?" Maria asked. | shook my head as she added, "We
returned home in 1962 to find that times were not so good In Czechoslova-
kKia. There were tanks everywhere."

Anton explained, "The Hungarian revolt had led to a Russian crack-
down, and there was trouble In the streets. Life became much more diffi-
cult." Maria nodded In agreement, as Anton's voice trailed off. Clearly, the
memories were not pleasant.

"One day," he said, "we went on vacation to Yugoslavia, and we never
returned home. We slipped away and came to Canada, to Edmonton." He
got quiet again, and | thought of all the friends and life memories they must
have left behind.

Changing the subject suddenly, he said, "Here, let me show you some-
thing." Thinking he was going to show me the artifact-lined back room, |
jumped up. Instead, he took me to the twelve-foot-tall picture window and
pointed out toward the lake. "Our cabin Is on the higher upper terrace, but
do you see the |low terrace beside the lake?" | nodded, looking past a five-
foot-high, clearly defined shoulder along the lake, which separated the two
levels. "That is where the flint cobbles are. The |lake was here thirteen thou-
sand years ago, just like today, and the waves would expose the cobbles
after a storm. The Clovis people would collect them along the |lakeshore."
As Anton talked, his voice had become softer. "Then they carried them up
here to chip them in their workshop.”

He continued, "It was a flint factory. | stopped counting at around sev-
enteen thousand spear points, arrowheads, axes, knives, and flakes." The
amazement must have shown on my face. "Would you like to see some of
them?" he asked. Would | ever!

THECHOBOT "MUSEUM”

We spent the next two hours going through the Chobots' entire museum-
quality collection of artifacts, which they had mounted on boards Iin sev-
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eral bedrooms. They had recognizable Clovis points, plus a full succession
of other points dating almost up to modern times. There also were points
that Anton believed were pre-Clovis. Some Paleo-Indian experts, however,
do not accept such older artifacts. They still subscribe to the Clovis First
theory, which states that the Clovis people were the first humans in the New
World around 13,000 years ago, and that there were no other people here
when they arrived.

But there Is a growing body of archaeological evidence suggesting that
there were other people here, although most likely not very many of them. It
appears that the Clovis people were not the first people, but rather the first
big wave of people to arrive.

Anton had found an impressive array of very rough and simple axes,
knives, and other tools associated with those earlier, pre-Clovis people. All
the tools were from levels several feet below the oldest Clovis level, and
being rough and crude, they bore no resemblance to the beautifully flaked
Clovistools that are recognizable around the world. As | viewed the Chobots'
extensive collection, the pre-Clovis tools certainly looked primitive in side-
by-side comparison with those from Clovis times.

One small doubt crossed my mind: The Clovis points from Buck Lake
looked Clovis, yet they had less-defined fluting and were rougher than most
Clovis points | had seen. | asked Anton If anyone had verified them.

"Oh, yes," he said. "Dr. Bruce Ball, a professor from the university In
Edmonton, was one of the first. He confirmed that those with the fluted base
are Clovis, and he helped us catalog them. He and other university people
have done some excavations of their own here and identified the exact level
of the old Clovis surface. One of their excavations is still exposed, and | will
show It to you later. Then, there was Dr. Alan Bryan from the University of
Alberta. He confirmed the Clovis points too.

"I registered the site with the government in 1981, and they recognized
It as a provincial archaeological site, calling it Chobot Site #FfPq-3. They
even gave me a certificate, which is hanging on the wall in the basement.
When we go downstairs, | will show it to you.

"Also, | told the Provincial Museum in Edmonton about the site, and
they were interested Iin excavating it, but because of budget problems, they
could do nothing. | told another museum too, | won't say which, and they
wanted to display our artifacts in an exhibit. | told them, 'All right, as long
as you display the pre-Clovis onestoo.' They declined, as it was too contro-
versial for them.

"Would you like to see more of what they turned down?" he asked.
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MAGNETIC DEER ANTLERS

In the Chobots' basement were a great many boxes, maybe more than a
hundred, filled with flint tools and flakes. In one box, | found dozens of
bones and antlers of various animals, some from Clovis times and some
after. Remembering the magnetic bones in Murray Springs, | tested about
a dozen with the magnet and found none of them to be magnetic. As | con-
tinued to move the magnet slowly over the tray, however, one Clovis-era
antler tip rattled slightly in response. Lowering the magnet made the tip
jump up to stick to its bottom.

With the antler stuck fast to the magnet, | asked Maria to hold It up
for some photographs. As a backdrop, we decided to use the white side of
the refrigerator, and remembering the file cabinet, | first cautioned Maria to
hold the powerful magnet very firmly while it was near the refrigerator.

As she steadied her hand against the metal side, the magnet flew out of
her hand and slammed into the fridge with a loud bang. Startled, she stood
there speechless. | apologized and showed her how to get a firmer grip and
to hold the magnet farther away next time. | also cautioned her to keep her
fingers out of the way, since the magnet Is strong enough to pinch skin. As
she held It up one more time—bang!—it happened again. The magnet was
so powerful that it jJumped out of her hand each time. Finally, we found a
safe distance and managed to shap some photos of the magnet with a deer
antler dangling from the bottom, as you can see in figure 6.1.

| wondered whether, like the tusks, enough high-speed magnetic grains
had slammed into the antler to make it magnetic. Looking closely, | could
not see grains. It was more likely that the magnetic iron had soaked into the
antler from the sediment. Whatever the source, | now knew that there were
many magnetic particles in the Clovis layer, and | was ready to find some.

Fig. 6.1. Magnetic antler
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UP TO MY EARS IN MUD

After the tour, Anton and Maria led me out to the plywood-covered shallow
excavation pits near their house, many of which were flooded with water
from the recent heavy rains. We soon found an empty one about four feet
square and two feet deep with a flat shelf at one end, about halfway down.
Walking up with an armload of tools and buckets, Anton looked into the
pit and said, " That ledge is the Clovis layer. The university excavated down
to It when they were out here last time." At that moment, Maria walked up
with a handful of plastic bags for the samples.

Hopping down into the muddy pit to get a closer ook, | sank up to my
boot tops in the sticky gray mud. As | struggled to pull my feet out, Anton
handed me a small piece of plywood. Dropping it on top of the mud, | knelt
down for a closer look at the wall, which was well hidden by mud and
roots. After chopping them away and carefully scraping the wall, | got my
first clear look at the Clovis layer.

What | saw made my pulse race. There was the black mat! A thin black
streak ran across the pit just above the level of the Clovis ledge. | couldn't
believe i1t. There | was, more than 1,500 miles away from Murray Springs,
and yet It looked identical to the black mat there. Could this be the same
stuff as in Arizona? | would not know until we analyzed it chemically.

Carefully, | dug out muddy sediment samples and bagged them, cover-
INng the entire sequence from the surface down into the Clovis layer. Then,
as | shoved the trowel gently into the wall at the bottom of the mat, | heard
a dull click. Instantly alert, | knew what it was—the sound of metal hitting
flint. Carefully lifting out the muddy sample, | worked my fingers through it
until | found something hard. Picking it out of the lump of soil, | rubbed off
the dirt. As sunlight reflected off the wet surface for the first time in 13,000
years, | saw a triangular flaked tool, probably a scraper, or maybe a knife
blade. It seemed to be from the Clovis layer, so | held It up to Anton. He
took 1t in his hand, flipping it over several times before responding.

"It 1s Clovis," he said with quiet certainty. "I have dozens from the
same level that look much like 1t." He paused, |looking at the tool with the
glow of discovery. Clearly, he loved doing this work.

He handed It back. "It is yours,"” he announced. "You found it."

Thanking him, | flipped the tool over several times too, observing how
It had been flaked and thinking of the Clovis man who made this tool on
this lakeshore so long ago. How had he used it and how long did he keep
1t? Did he lose it here? So many small questions for which there would never
be answers.
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Bagging the tool, | returned to collecting the last samples. Near the
Clovistool level, | noticed several small pieces of charcoal stuck in the wall.
Carefully, | dug them out and put them In a separate bag. That was the last
of the samples, so | climbed out of the pit and tried kicking the clinging mud
off my shoes, a seemingly impossible job.

Finishing up, | held up the bag with the two small pieces of charcoal. |
told Maria and Anton about finding the same thing at Murray Springs and
mentioned that there may have been widespread forest fires at that time
13,000 years ago. | explained that we did not know what had caused the fires,
although we knew there had been some kind of catastrophe in Clovis times.

Anton responded, "It could be from forest fires, or it may be wood from
a fire pit. We have uncovered three Clovis campfire sites with charcoal; later
| will show you where we found one, and we also have a bag of charred
wood In the freezer." A bag of charcoal—in the freezer! A freezer made me
think of food, and soon we broke for lunch.

THE CLOVIS CAMPFIRES

After some of Maria's fine Czech cooking, Anton told me about the highly
unusual campfire sites in thelr yard. We left the table and stood at the pic-
ture window again. He pointed to a clump of maple trees about halfway
down the slope toward the lake. "One of them was right there," he said.
"One night, we had a very bad storm with lots of wind, so bad that the
whole cabin shook. The next morning, we looked out to see that a full-
grown maple tree had blown over, luckily missing the house. When | went
out to cut It up with the chain saw, | noticed some black soil stuck in the
upturned roots. | pulled some out and crushed it between my fingers, real-
1zing It was charcoal, and in the bottom of the hole, there was more of it, a
lot more. | knew It had to be from a fire, since the black area was only a few
feet across inside a circular ring of stones. In addition, from our excavations
nearby, | knew that this was exactly the right depth for Clovis. | believe this
IS a perfectly preserved Clovis campfire.”

After cleaning off the table, Maria walked up carrying a plastic sand-
wich bag frosted over with a thin layer of ice. Offering It to me, she said,
"Here i1s some of the charcoal from the tree roots. | have been keeping this
In my freezer for far too long. Now, It Is yours."

When | glanced at Anton to make sure he was willing to part with their
charcoal, he said, "Study it, and do what you can with it. Please take it."
So | did, holding the ice-cold bag as if it contained black diamonds. As |
thanked them repeatedly, | already had several tests in mind.
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Anton continued, "Later, we found two more campfires while digging
closer to the house. Both were at the correct depth for Clovis. One of them
gave us quite a surprise, when, next to the fire, we found several small piles
of flint flakes. You could almost make out the outline of the man's legs as
he sat next to the fire while chipping a new spear point. The flakes fell In
small piles around and between his crossed legs. When we found it, the
place looked as If he had just gotten up and walked away."

A chill went up my back as | listened to Anton's story. Holding that
bag of frozen charcoal, | felt much closer to those Clovis people. Huddled
around that small campfire to keep warm, they could not have conceived
that a man from the far distant future would hold charcoal from their long-
cold campfire in his hands, look back through time, and try to understand
a little something of their world.

Before long, the daylight began to fade. Taking my leave, | felt a strong
kKinship with that remarkable couple. For years, they have carried on a
major amateur excavation of an important archaeological site, without pro-
fessional help and without outside funding. While the outside world pad
little attention, they have amassed a museum-quality collection of prehis-
toric artifacts. They are still at 1t today.

ANALYZING THE SAMPLES

Back at home, | ran several tests on the sediment samples from Buck L ake.
As at other Clovis sites, they were |loaded with thousands of magnetic grains,
and there were considerably more in the Clovis layer than above or below
It. The same was true with radioactivity vis-a-vis these samples.

The widespread pattern was holding, and it had just become much
wider. Murray Springs, Arizona, 1s about 1,500 miles from Gainey, Michi-
gan, which is the same distance from Buck Lake. Now we had a triangle-
shaped area 1,500 miles to a side, covering an incredible million square
miles of North America, from the Great Lakes to the American Southwest
to the Canadian prairies. At every site, we had found a major spike in mag-
netic grains in the Clovis-era layer.

There was only one conclusion: the Event had been huge, most likely
affecting all of North America from the Atlantic to the Pacific, and possibly
extending from the Arctic Ocean across the Caribbean into South America.
We were In awe of the immense forces that spread these tiny magnetic grains
across an entire continent.

After the grains, | began to look for charcoal. The Buck Lake sediment
samples had partially dried into hard, moist lumps, so | soaked them In
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water to break them up. Charcoal, sticks, seeds, and other junk floated to
the surface, and | skimmed that off with a sieve. After the floating fraction
had dried, | put it on a flat lab plate for picking out the bits of charcoal, and
that's when | got a big surprise.

As | dumped the debris onto the plate, to my surprise, tiny spherules
rolled across the plate—about a dozen of them. Seeing them meant only
one thing: they had been floating on the water. That's impossible, | thought.
Spherules don't float. To check the result, | picked up a few with lab twee-
zers and dropped them into water. | watched 1n astonishment as they floated
like tiny fishing bobbers.

Under the microscope, they all looked nearly spherical, although their
surfaces were rougher than the magnetic spherules from Gainey and Mur-
ray Springs (fig. 6.2 on page 87). They all looked similar, except for avaria-
tion In size; the largest ones were about the size of the small letter O but
most were about the size of the period at the end of this sentence. Methodi-
cally, | checked all the layers from the Buck L ake site, and, as | expected, the
spherule level peaked sharply in the Clovis layer, with few of them above
or below (fig. 6.3). The abundance of spherules at the Buck Lake site was
clearly a Clovis-era phenomenon, and | began to wonder if there were simi-
lar hollow spherules at the previous Clovis-era sites we had i1nvestigated.

RECHECKING OTHER SITES

Rechecking our sediment from other sites, | found the spherules at Gainey
In large quantities, more than 1,000 in every 2.2 pounds (1 kg) of sediment,
the most of any site. We had missed that. After that, as you will see, | found
floating spherules at nearly every site from Canada to the Atlantic Ocean to
the Great L akes, spanning the entire continent.

With floating spherules from several locales, | began to ook for clues

CHOBOT (CAN)=Hollow Spherules

o
o
~
t
LS ——
2 E
s S BLACKMAT
o e e ——— TG - : — siing
f - s e —— CLOVIS
@ //
@ —
Q s “
spherules: Number/kg | e==H0lloOw Spherules
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Fig. 6.2. Rough, lightweight spherules. Fig. 6.4. Broken thick-walled
Some are hollow and some are not, yet all "cantaloupe" spherule, one of the
of them float on water. largest we found. The rim, composed

of carbon, contains tiny bubbles,
making it light enough to float.

to their origin. In the Buck Lake samples, | found several spherules cracked
open, so | could look Inside. One had a thick wall and was hollow like a
cantaloupe (fig. 6.4). Another one was completely empty with a very thin
shell and a smooth Iinside surface. It looked somewhat like an empty egg-
shell, and | wondered If they could be insect eggs of some kind.

| looked for other broken ones and found several hollow ones with very
thick shells. They looked like all the hollow ones on the outside, but Inside,
the thick rims were made of some material with thousands of tiny voids.
They definitely were not eggs.

Breaking one with tweezers, | found that it crunched like soft rock, sug-
gesting meteorites, and they certainly looked like something from another
planet. | scanned the literature, but while scientists mention hollow cos-
mic spherules occasionally, none looked like these, and nearly all meteoritic
spherules were metallic, unlike these.

Our chemical analysis indicated that they were a mixture of nearly pure
elemental carbon along with a little rock, a very unusual mixture. Where
had the carbon come from? Some unknown type of organism? A firestorm?
We did not know. We had only a few facts: first, the floating spheres were at
nearly every site that we checked; second, they were only in the Clovis layer;
and third, they contained almost nothing but carbon. With those facts, we
were almost certain that they were related to the Event, but we were unable
to solve the mystery of the spherules, so we set them aside. Later, analy-
sis with a scanning electron microscope would provide key information
to understanding the spherules and revealing the devastating power of the
Event. More about that |later.
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GUNMETAL-BLUE SPHERULES

After that, | looked at the charcoal sample from the Clovis campfire. First, |
used the magnet to pull out magnetic grains and found thousands of them.
When | looked at the grains under the microscope, | saw more spherules,
lots of them, about 300 per pound of sediment. These metallic ones were
very different from the hollow ones, since they were attracted to a magnet,
and they did not float. In addition, some looked blue-black like a gun barrel,
and others appeared to have an odd dull black crust on them. Turning up
the microscope to higher magnification, | saw that the crust appeared to be
charcoal, except that it was not loose but rather had fused onto the surface.

| wondered If the charcoal crust was there simply because the spher-
ules had mixed with the charcoal, and it had stuck to them. Looking at the
gunmetal-blue color, which Is often a sign that fire has heated the metal,
the true answer dawned on me. That campfire had cooked those spherules!
Either they were on the ground before the campfire was lit, or they fdl
before the hot charcoal embers from that Clovis-era campfire had cooled.

Was | looking at spherules and charcoal that recorded the exact instant
of the Event? With my mind spinning, | reviewed what | already knew.
The spherules, the magnetic grains, and the mat showed up at every site at
exactly the same time. When they appeared, the megafauna and the people
disappeared. If a blazing Clovis campfire had indeed cooked these spher-
ules, then It might have happened while the unsuspecting Clovis people
sat huddled there. Thousands of red-hot iron grains could have showered
down upon them ... at 3,000 miles per hour.

NEW OR CORROBORATING CLUES TO THE MYSTERY

e A Clovis-era antler tests as magnetic, just like the Murray Springs
mammoth teeth.

e The Clovis black mat shows up in Canada, 1,500 miles from Arizona.

e Hollow spherules show up for the first time. They may be of cosmic
origin.

e Many magnetic microspherules appeared to have fallen into a burning
Clovis campfire.
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THE CLOVIS SPEAR

SOUTH TO CALGARY

After leaving Buck Lake, | drove south to collect something unusual—Dbrain-
case dust. To do so, | headed to see Dr. Brian Kooyman, from the Depart-
ment of Archaeology at the University of Calgary in Alberta, Canada (fig.
/7.1). Unsure whether he would be available, he had left something for me
with his department secretary: a small bag of sediment. But this was no
ordinary sediment. It came from the brain cavity of an extinct horse, and |
was eager to see the stuff. | was sure it was some of the most unusual sedi-

ment on the planet. Few others besides Brian had ever seen extinct horse
"brain dust."

Fig. 7.1. Brian Kooyman holding
a Clovis point from the horse site
at the St. Mary's Reservoir. Source:
University of Calgary
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| was curious about whether the dust contained magnetic grains. |mpa-
tient to know, | opened my briefcase In the rental car and took out my
supermagnet so | could run a quick test as soon as | got it. | carefully slid
the magnet into my pants pocket, making certain it was safely far away
from my credit cards and driver's license—it would have wiped clean their
magnetic strips. After shutting the front car door, | opened the back to
take some paperwork with me, and that's when | heard a solid thump.
Startled, | thought something had hit the car, and straightened up, only to
have my pants twist sideways. Not again! That darned magnet was stuck to
the car door, although | managed to work it free without ripping my pants.
Reminding myself to stay away from large metal doors inside the university,
| set off to find Brian.

ST. MARY'S RESERVOIR

The story of Brian and the extinct horse had begun a few years ago at St.
Mary's Reservoir near Calgary. The western part of North America had
long been Iin drought conditions, and finally the falling water level had
exposed areas of the reservoir that had been hidden beneath its surface for
years. High winds created occasional dust storms that carried away part of
the loose cover of dust, and some odd things appeared—Ilong trails of huge
footprints (fig. 7.2).

The giant prints and other, smaller ones came to the attention of sci-
entists from the University of Calgary. Inspecting them, they were aston-
Ished to find that the prints were from extinct mammoths, camels, oxen,
and horses. Such prints are exceptionally rare; in fact, the camel prints are

Fig. 7.2. Dr. Paul
McNeil points to a

iIne of 13,000-year-old
mammoth footprints
that look as if they were
made yesterday. The
prints are twice as wide
as Paul's hat. Source:

University of Calgary
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the only ones known in North America. But what were they doing in the
reservoir?

St. Mary's Reservoir covers an area of about 1.5 sguare miles (4 sq
km). The area includes part of an old river plain that had existed since long
before and throughout Clovis times, so it was a favorite site for Clovis-era
grazers, with ample water and lush grass. Because of high usage of the site,
the Ice Age animals left many prints, but that was not all. They left bones.

Not far away from the prints, the Calgary excavators found part of
the skeleton of an extinct North American horse, including the skull and
several crushed vertebrae. When they looked closely at the horse bones, the
scientists were excited to find that the vertebrae showed distinct butchering
marks, indicating that Paleo-Indians had hunted the horses. If that surmise
held up, It would be an important find, the first direct evidence of such
hunting. However, the butchering marks were not fully compelling on their
own. The scientists needed more evidence to support the idea.

L ooking further, they found a few Clovis points several hundred yards
away, but they were disappointed to find no horse bones with them. In
a moment of Inspiration, several graduate students suggested testing the
points for animal protein, since sometimes, after ancient hunters used a tool
to kill or butcher animals, telltale traces of blood and dried tissue remained
on the flint even after 13,000 years. It was a long shot, but worth doing.

The result of the test was conclusive: there was horse protein on the
points. Evidently, the Clovis hunters had tossed spears tipped with those
flint points at a herd of the now extinct horses, and at least one spear found
Its mark. Those Clovis people could never have imagined that 13,000 years
Into the future, some of their very distant relatives would use unimaginable
technology to find out about that horse hunt so long ago.

GETTING THE DIRT

At the reception desk, Brian's secretary handed me a small package. Look-
Ing with fascination at the small bag of pale gray dust, | read the label
Indicating that it came from inside the St. Mary's horse skull. Earlier, Brian
had mentioned by phone that it was the only remaining sediment from the
excavation.

Eager to test it with the magnet, | turned to leave when someone called
out. With a friendly smile, Brian hurried up to introduce himself. He had
just a few minutes before conducting a student exam and wanted to say
hello. | thanked him and briefly told him that his horse head might contain
clues of a distant supernova or a celestial impact.
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Tapping the bag, | said, "The importance of this is that you have very
good dates that tie it firmly to the Clovis era, but even more important, it
came from inside the skull. We can be very certain that this dust is from the
same surface on which the horse walked. If a cosmic event happened then,
there should be evidence of it in this stuff.”

Brian was intrigued and seemed eager to know more, but he had to
attend to his class, so we shook hands and he rushed off.

TESTING THE DUST

As | walked away, | looked around furtively for a bathroom where | could
test the dust. This could be one of our closest connections to the actual
Event itself, since the horse skull must have been on the surface when it
happened.

| considered testing it by the bathroom sink, but then realized how that
might look to a student or a professor who came in. There | would be
with my hand stuffed into an open plastic bag filled with suspicious-looking
powder. | imagined protesting to the Canadian Mounties that it was "horse
dust" rather than illegal "angel dust." For privacy, | locked a bathroom
stall, opened the bag of dust, and pulled out my magnet, while cautiously
keeping the magnet well away from the metal stall.

Dipping the plastic-bagged magnet into the dust, | shook It around
lightly and pulled 1t back out. Even in the dim light, | could see particles
gleaming. It was loaded with them! Thousands of magnetic grains stuck
firmly to the magnet's edge. | had never seen so many after one pass with
the magnet. Ecstatic, | packed up everything and headed back out to the car.
The horse hunt had been a great success.

FINAL TESTING

After | returned home and was able to test the sediment thoroughly, the
Initial results from Calgary held up. The St. Mary's Reservoir horse had the
highest concentration of magnetic particles of any site that we had visited,;
It contained about thirteen ounces per 1,000 pounds (8 g/kg), meaning that
nearly 1 percent of It was magnetic grains. In addition, we found micro-
spherules inside the horse head—not as many as at the other sites, but still
a significant number.

The most surprising evidence came from NAA tests on the sediment. We
found that It was significantly higher than normal in potassium-40, or“°K,
and its presence Is a direct link to a massive ancient supernova. Most likely,
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the exploding star created and ejected the ‘K out Into space, and, after
a long journey, it raaned down around the dead horse in Calgary 13,000
years ago. Or there is another possibility. The supernova may have bathed
a meteorite or comet with powerful radiation that altered its chemistry to
form the*’K that was carried to Earth in an impact. Either way, eventually
the radioisotope found its way into the horse's braincase and then into the
bag of dust that Brian handed me in Calgary. It was a long journey from
the supernova to the plains of Calgary, but the presence of magnetic grains,
magnetic spherules, and potassium-40 gave us invaluable clues to the mys-
tery of the Event.

After we tested the Calgary horse dust, other sediment samples came up
that gave us some surprising new clues to the Event.

MORE CANADIAN SEDIMENT

Around the time | went to Canada, we came across a scientific paper by
Matthew Boyd and coworkers (2003) regarding sediment sampling in Lake
Hind, a glacial lake that bordered the ice sheet. Located In southwestern
Manitoba, Canada, the old lake covered about 1,500 square miles (4,000
sq km). The research of Boyd and his colleagues suggested that prior to
Folsom times, the ice dams had burst, allowing catastrophic downstream
flooding from this meltwater lake and others like 1t. Suddenly, the lake
became shallower, allowing algae and other plants to flourish. Then, as
the lake waters finally disappeared completely, both grazing animals and
Folsom hunters moved out onto the rich former |lake bed.

As we read the report on Lake Hind, we wondered whether the sedi-
ment might have preserved a snapshot of the Event, since a number of key
points of interest caught our attention.

First, the authors had several radiocarbon dates, the oldest a maximum
of 12,700 years ago, only shortly after the Event occurred, around 13,000
years ago. The sediment record showed that only a few inches (5 cm) below
that date the ice dam had failed, and the narrow interval put the probable
date of the dam failure into Clovis times. This scenario in the Boyd paper fit
with our theory that a massive aerial explosion during the Event collapsed
these dams, causing catastrophic flooding across what are now Canada and
the United States.

Second, the paper described the shallow lake sediment in Folsom times
as containing much more organic material than that in Clovis times. This
sounded very much like the black mat from Murray Springs, Blackwater
Draw, and the Buck Lake site, so | was curious to see how It looked.
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It sounded promising, and we wanted to check it out, so | called Matthew
and asked if he had more sediment available. He did, and | arranged for ship-
ment. | found the package waiting for me when | returned from Alberta.

TESTING LAKE HIND

We found significant amounts of all our key Event ingredients. grains, spher-
ules, radioactivity, and the black mat. In addition, we found a strong link to
a supernova: NAA analysis of the Lake Hind sediment showed nearly 300
percent of the potassium-40 that we normally expect. It Is the highest |level
of *°’K that we have found so far, and it occurs exactly in the Event layer at
the end of Clovis times.

We analyzed the Lake Hind samples, and we found that the magnetic
grains were up to twenty times more abundant during the Clovis era than
just a few hundred years afterward. The hollow, floating spherules show
an even more dramatic rise and decline; they go from nearly 200 per 2.2
pounds (1 kg) immediately after Clovis times to zero shortly after that,
where they stay at zero for the next 2,000 years. Both results are consistent
with some major and unusual situation 13,000 years ago.

CLOVIS-ERA FIRES

Boyd and his colleagues sampled the Clovis-Folsom section of the core for
both charcoal and wood fragments and fires during Clovis times. Both
showed up clearly in the Lake Hind record. The combined total of woody
debris and charcoal peaked dramatically just after Clovis and declined
steadily over the next several thousand years, which iIs the span of the core
sample. At its maximum, the total was twenty times higher than several
thousand years later. There were lots of dead plants and charcoal around
just after Clovis times, supporting our theory that the Event decimated mil-
llons of trees and plants and touched off widespread wildfires.

ALGAE AND THE BLACK MAT

The Lake Hind samples ook just like the black mat at Murray Springs and
Blackwater, and they cover the same period. Could they be the same thing?
Vance Haynes indicated that he had found the black mat from Canada to
Mexico, so it seems likely that they are the same. In support of this, Boyd
tested the core for algae, finding that algal spores compose nearly 80 per-
cent of the total pollen and spores just after Clovis times, meaning that for
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many hundreds of years, almost nothing but algae grew in or around Lake
Hind. Similarly, according to Haynes, the algae that formed the black mat
at Murray Springs grew abundantly for more than 1,000 years.

ANALYSIS OF THE CANADIAN SITES

At the Chobots' site, St. Mary's Reservoir, and Lake Hind, we found vital
clues that extended the reach of the Event into Canada, right to the Clovis-
times edge of the ice sheet. Clearly, the Clovis catastrophe was shaping up
as a continent-wide affair.

In addition, In Canada, we have another link between the Event and the
mat, a connection that spans the continent. First, at the Buck Lake site and
Lake Hind, all the Event markers rise substantially in Clovis times to their
highest levels, followed by the explosive growth of algae and the mat. We
suspected that all those signs were connected somehow, but at that point,
we were not sure how. Later, we would find a link that was very unexpected.
We found the answer In research on the dinosaur extinction, which was just
a larger version of the Clovis megafauna extinction. At that time, 65 million
years ago, researchers found an unlikely connection between the demise of
the gargantuan dinosaurs and the rise of diminutive algae. More about that
later, but for now, here's one hint: it involves the floating spherules from the
Buck Lake site. Before we ook at that, however, we have to explore another
lce Age mystery in Canada.

NEW OR CORROBORATING CLUES TO THE MYSTERY

e From St. Mary's Reservoir near Calgary, a Clovis-era horse skull con-
tains microspherules.

e |t also contains the highest levels of magnetic grains we have found at
about twelve sites.

e The St. Mary's specimen also shows elevated supernova potassium-40.

e Glacial Lake Hind shows the highest levels of supernova potassium-
40 detected thus far.

e Glacial Lake Hind contains a likely portion of the continent-wide
black mat.

« Widely distributed evidence suggests the Event affected all of North
A merica.
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THE DRUMLIN PUZZLE

While in Alberta, | was eager to pursue another possible clue to the Event.
West of Calgary, near the edge of the Rockies, there are mysterious features
called drumlins that were left behind by the melting ice sheet (fig. 8.1).
Appearing as boat-shaped piles of rock, sand, and gravel, drumlins range
from a few hundred feet to about five miles in length and up to about a mile
wide. Most are less than 100 feet tall.

As | drove the freeway toward Morley, | thought about these puzzling
drumlins, a name that sounds more like a band's musical Instrument than
a pile of gravelly sand. Although scientists disagree on the exact creation
process for drumlins, most attribute their formation to one of two methods,
both of which relate to the glaciers, which caused all of them In a given area
to line up In the same direction (see fig. 8.2). The first theory proposes that
drumlins were formed from the natural movement of an ice sheet, and the
second theory suggests that the drumlins resulted from meltwater flooding.

-ig. 8.1. This
nalf-mile-long
drumlin Is near
Morley, Alberta.
Its keel-like shape
IS similar to the
Inverted hull of a
sallboat.
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We are more interested in the second theory, according to which water
pressure periodically builds up to a critical level underneath a heavy ice
sheet, then bursts out In a catastrophic flood. When that happens, the

muddy, abrasive meltwater carves the drumlins.
The second theory fits well with our evidence for a cataclysmic Event

at the end of the Ice Age. If there had been an airburst or a cosmic impact
at that time, the high pressures would have exerted an immense downward
force on the ice sheet, causing the water beneath It to surge out, creating
the drumlins.

There Is one interesting fact that fits with the catastrophe link: no one
can find undeniable cases of drumlins forming today. Partly, this Is because
most of the continental ice sheets are gone, but that cannot explain the mys-
tery completely. Drumlins were created at one time In the past and never
agaln, making them one of the enduring mysteries in the study of glaciers.

BIRTH OF THE DRUMLINS

Dr. John Shaw of the University of Alberta thinks that the high-velocity
surge of subglacial muddy water did two things: first, it carved depressions
1IN the bottom of the ice sheet In the shape of drumlins. Then, when the flow
stopped, the sand and gravel filled the cavities, creating the familiar drumlin

shape, as shown in figure 8.3.

-1g. 8.2. A U.S. Geological Survey (USGS) aerial Fig. 8.3. We tilt up the Iice

ohoto of a drumlin field near Powers, Michigan. sheet to show how drumlins
The long spindle shape is typical of these glacia  form. Glacial meltwater, surging
landforms. between the ice sheet and the

ground, creates the drumlins.
After Shaw and Gilbert (1990)
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“Escanaba

Fig. 8.4. In this USGS
digital elevation mode
(DEM) Iimage, a dense
field of miles-long
drumlins lies west of
Lake Michigan near
Escanaba, Michigan.

Furthermore, Shaw found unmistakable evidence for two massive
surges that led to two episodes of drumlin formation. This is important for
our theory, as you will see in a moment.

Shaw's work and that of many others have shown that drumlins blan-
ket huge expanses of North America, including large parts of many prov-

Inces In Canada and in most states Iin the north-central United States (figs.
8.3 and 8.4).

IS THERE A LINK TO THE EVENT?

Y ou may recall that the chemistry of the magnetic grains suggests a link to
Canada. As It turns out, the largest drumlin fields in the world are around
Hudson Bay and the Great L akes (fig. 8.5). Because of the |location of these

Fig. 8.5. This map shows the major drumlin fields in Canada and the northern United
States. Note that the fields are thickest around Hudson Bay and the Great Lakes.
Most drumlins In the fields are oriented with the arrows. After Colgan (2000)
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drumlin fields, we believe that many drumlins, but not all of them, may
have formed when the Event happened. We already know that the Event
produced enormous pressures that drove particles across the continent and
embedded them in flint and tusks. We believe that same pressure caused the
Ice sheet to surge forward, forcing high-velocity, high-pressure meltwater to
pour out In massive sheet floods, which created the drumlins.

IS THERE A EUROPEAN CONNECTION
TO THE EVENT?

In addition to those in North America, drumlin fields exist in Ireland,
Lithuania, Latvia, Estonia, Poland, Finland, Denmark, and other parts of
Europe. There are no reported drumlin fields in Africa, Australia, or South
A merica.

Since we have linked the Event to North America, you might be sur-
prised to hear that It could have affected other parts of the world. Read-
ing about drumlins in Ireland and Lithuania, you might wonder how the
Event had anything to do with those countries. However, the drumlins there
formed at exactly the same time as the drumlins in North America. Is this a
coincidence, or is there a connection?

We know from the tusks that the Event affected North America and
Siberia, and now we are suggesting a link to Europe. Is it possible that the
Event sent particles flying and meltwater surging across all the continents
In the Northern Hemisphere? |If the drumlins formed because of meltwater
flooding, then that Is possible.

DATING THE DRUMLINS

Although the exact date of drumlin formation is unclear, nearly all scien-
tists agree that they formed about 16,000 to 13,000 years ago at the end
of the Ice Age. They know this because of radiocarbon dating and because
most drumlins are made of loose sand and gravel. If the ice had moved even
several hundred yards over those soft, sandy features after they formed, it
would have flattened them beyond recognition. That they exist at all today
proves that the ice sheet did not advance any farther; instead, it melted
away from above them, leaving all the huge drumlin fields we see today.
That happened only at the end of the Ice Age.

At that point, we could not be certain that the Event created all the
drumlins; the timing might have been coincidental. We were certain that
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they formed at the same time as the Event, and that none has formed on the
planet since then, but we needed more evidence to confirm a connection to
the Event.

A NEW THEORY OF DRUMLIN FORMATION

| was eager to find Event evidence in Morley, Alberta, and to test our theory
about the formation of drumlins:

e Sixteen thousand years before the present, the ice sheet still covered
the area around Morley, and there were no drumlins yet.

« At that time, the last phase of the cosmic Event began, causing huge
surges in the ice sheet that created large fields of drumlins. This was
the first event for which Shaw found evidence.

e Then, about 13,000 years ago, the cosmic Event peaked In intensity,
sending high-speed particles crashing into and across the top of the
|ce sheets.

« At the same time, the Event created a nearly instantaneous surge in
the ice, causing the glaciers to flow out of the mountains and to slide
across the plains around Calgary.

« Simultaneously, meltwater floods roared beneath the moving Iice,
sculpting the drumlins Iin the area. This was Shaw's second wave of
drumlins.

e Not long after the ice came to a halt, the cumulative effects of the
Event, including hot particles and climate change, caused the glaciers
to melt away gradually. They never moved forward again, thus pre-
serving the drumlins.

e As the ice above the drumlins melted, the magnetic particles and
spherules contained in the ice came to rest on top of the drumlins.

TESTING THE THEORY

If our scenario was right, | expected to find many particles and spherules
on top of the drumlins. The top was important to test, because magnetic
grains are heavy and tend to move from a high point to the lowest point In
an area. |If we found them on top of a drumlin, it was unlikely that wind or
water had carried them there and more likely that they had melted out of
the glacier.

The hardest job was finding a drumlin exposed by a road cut. Most
roads In the area curve around them, because they are steep. But finally, |
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did find one that had been exposed. Digging out my tools, along with the
supermagnet, | found a good spot along the cut face and prepared to test
with the magnet at the exact spot where the modern soil lay in a sharply
defined layer on top of the glacial gravel. If our theory was correct, that
spot was the top of the drumlin at the end of the Ice Age just after the
Event.

Patting the magnet along the wall for about a minute, | checked the
edge for grains. Thousands of them! From end to end, they covered the
magnet. So far, the test was good. The final key tests would determine how
many grains were above and below the drumlin top.

| tested the dark organic soil on top—almost no grains. Next, | sampled
the level below the first one, which would have been down inside the origi-
nal drumlin. There | saw grains, but far fewer than at first. The predictions
were holding up, although | would not have a clear answer until | finished
the complete grain separation back home.

THE FINAL ANALYSIS

The final tests held to the same pattern. Both the grains and spherul es peaked
sharply in the original top of the drumlin, just as at other Clovis sites. In
fact, the level of magnetic grains was the third highest we have recorded to
date, equaling four ounces of grains for every 100 pounds of sediment. The
magnetic spherules occurred at the second-highest level that we have ever
found. There were more than 1,000 of them for every 2.2 pounds (1 kQ).
Not only did the grains and spherules occur as predicted, they also occurred
at a high concentration. Of the nearly two dozen sites that we tested, the
overall results from the Morley drumlins were second only to the totals
from Gainey, perhaps because both sites were closer to the ice sheet than
were other sites. In addition, they are closest to central Canada and the
Great Lakes, which the evidence suggests were a focal point for the Event.

CANADIAN OVERVIEW

At Lake Hind, at St. Mary's Reservoir, and at Morley, we found excellent
sites at which all our key parameters showed predicted peaks around Clovis
times. Those three sites are about 600 miles (1,000 km) apart, showing that
similar effects occurred at the same moment across all of southern Canada
south of the ice sheet. When we include Gainey, which is near Toronto,
Ontario, the distance expands to 1,500 miles (2,400 km). The reach of the
Event most likely covered the entire North American continent, extending
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out Into the Atlantic and Pacific Oceans. The drumlins in Scandinavia and
Ireland suggest that the Event's reach was far greater than that.

NEW OR CORROBORATING CLUES TO THE MYSTERY

A Morley, Alberta, drumlin has the second-highest combined level of
spherules and grains thus far detected.

e The peaks In grains and spherules suggest that drumlins formed near
Clovistimes.

e The pattern of drumlins matches our theory for a central Canadian
focal point for the Event.

« The drumlins support our theory of surges of glacial ice during Clovis
times.

e The drumlins support our theory of Event-related massive meltwater
floods.

e The presence of drumlins in Scandinavia and Ireland suggests that the
Event reached Europe.



OUT ON A LIMB
IN CAROLINA

STORM WARNING

Preparing to leave my motel in Alberta for an archaeological location called
the Topper site near Allendale, South Carolina, | watched the Weather
Channel with concern as fluorescent green radar Dblips flickered across
the southeastern United States, indicating extremely heavy rain clouds. A
stalled weather system was drenching the already soggy region with torrents
of rain. During the past week, parts of the area had received a year's worth
of rain and It was only June. With disappointment, | thought briefly about
canceling the trip, even though | knew that the Clovis excavation | was to
visit was open only a few weeks each summer, and If | missed it, | would
have to wait another year. | was forced to take a chance.

As | drove from Barnwell, South Carolina, to the site, | kept my wind-
shield wipers on high, but they were barely able to keep up with the relent-
less downpour. | wondered iIf the excavators had even come out today;
unlike me, they were probably still In their warm beds. My spirits were as
dismal as the weather. But to my surprise and relief, as | approached the
entrance to the Topper site, the rain suddenly lessened to a slow drizzle.

The site Is an ongoing Clovis and pre-Clovis excavation located on the
grounds of Clariant Corporation's chemical plant near Allendale, so | had
to check 1n with plant security before going to the dig. As | signed the guest
register, | saw the recently written name of Dr. Al Goodyear, the site excava-
tor from the University of South Carolina, so | knew the crew was already
there In spite of the weather.

When | had first heard that the site was a chemical plant, | imagined bil-
lowing smokestacks and massive factory buildings, but the opposite was the
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case. There were no smokestacks at all. Leaving behind the one huge plant
building, | drove along a one-lane road overarched with a thick fringe of
trees, creating a tunnel of leaves and tinting the dim daylight green. Ahead
of me lay an 8,000-acre Savannah River forest preserve, dense with elm,
sycamore, oak, and pine. Somewhere in the midst of all that, | was to find
Al Goodyear and the Topper site.

The pavement soon changed into a dirt road that snaked through the
forest, and as the pavement ended, so did the rain. Before long, | came across
about a dozen trucks and cars pulled off the road among the trees, with no
people in sight. After parking and gathering my gear, | walked down the nar-
row tree-canopied road in the direction of noises that sounded like shovels at
work. The humidity was so high that water dripped off the leaves in a slow,
steady beat, and | began to sweat profusely. Luckily, | had brought a case of
Gatorade, which would be gone by the end of the second day.

After a short walk, | came upon the excavation crew, whose members
were busy digging about half a dozen pits scattered among the trees. The site
1S open only one month of the year, and Al uses a large group of volunteers to
make the best use of the limited time and resources. Many volunteers come
from long distances for "digging vacations" on the cutting edge of archaeol-
ogy, and some of them come back every year to uncover new artifacts.

Before long, | located Al, a friendly bear of a guy (fig. 9.1) who loves

Fig. 9.1. Al Goodyear at work
In the Lower Site, holding pre-
Clovis artifacts surrounded by
the ever-present plastic rain

tarps. Courtesy of the University

‘ '-"‘ of South Carolina

; - '-.J
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to talk about Topper, and for good reason. While it is a fine Clovis site, it
IS also one of the few sites In the Western Hemisphere with strong evidence
for pre-Clovis settlers of the New World (for details, see Goodyear, 1998-
2004). When | first saw Al, he was wearing tall rubber boots, and except at
suppertime, | never saw him without them. After all this rain, the site was
very soggy, Including the tarp-covered pits, and before | left, | came to envy
anyone with rubber boots.

First, Al gave me the grand tour, starting at the Lower Site just below the
top of a forested hill. "There's a loop of the Savannah River not far away,"
Al explained, motioning to the south, where | could see the faint sparkle of
water through the trees, "and the Paleo-Indians went down to the river bank
to gather rounded flint rocks, or cobbles, and hauled them up here."”

"Like a flint factory,” | commented, thinking of the Buck L ake property.

Al nodded. "In Clovis times, the river was a lot closer, so it was easier to
get the flint up here. In fact, not long before Clovis, this spot where we are
standing might have been under water. We've found a Pleistocene terrace
over there with signs of periodic flooding that went on for a long time," he
sald, pointing to the deep pit nearby called the Lower Site.

As we stood there, a slow drizzle began, and the overcast sky threatened
to dump a lot more water on Topper. We were somewhat protected by a
twenty-foot-square plastic tarp suspended high above us with ropes. Even
so, the light breeze carried the misty rain around it, and it was falling fast
enough to add to a two-foot-deep pool of rainwater on top of the roof tarp.
The plastic sagged ominously in the middle, as it swayed in the breeze and
strained at the ropes.

Thankfully, the light rain stopped as Al continued. "When we started
digging Into that terrace, the real fireworks began—that's where we found
the pre-Clovis stuff." He gave me a big wide smile, but | could tell he was
a little sensitive about this. Pre-Clovis sites are still controversial, although
Al Is helping to change that.

He indicated a line of cream-colored chert sticking out of the carefully
excavated wall about six feet below the surface. "See those artifacts?" he
sald. "They are Clovis, and as long as | excavated only down to that line,
| was okay. | was a happy, contented university professor waiting for
retirement, and, of course, | was a confirmed 'Clovis First' believer. But
a few years ago here at Topper, that all changed, including the happy-
and-contented part." Al flashed his customary smile, although he was
half-joking and half-serious.

He continued, "A few years ago, there was increasing talk about pos-
sible pre-Clovis sites, such as the M eadowcroft Rock Shelter in Pennsylvania
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and Monte Verde in Chile, and | wondered if there might be something
here too. So one summer | decided, what the heck, let's dig down into the
Pleistocene terrace to see what's there. Well, we found a bunch of flakes and
some worked chert that looked like tools, and at first | thought they must
have washed down the hill from the Clovis spots above. Trouble was, none
of them looked Clovis at all. They were much cruder, and there were no
bifaces in the whole lot."

| had been around archaeologists enough to know that bifaces are tools
that have been flaked and worked on both sides and are characteristic of
Clovis toolmaking. Before that, most ancient people used a flint-working
style that produced microblades, which are small, thin, knifelike pieces of
chert that did not require much chipping before use.

| asked Al, "You started finding microblades?"

He nodded. "L ots of them, but it took me awhile to tell anybody about
It. It just upset all that | had believed up to that point, but the more | found,
the more | couldn't ignore them. That's when | decided to report our find-
INngs. The tools were there. | couldn't pretend that they weren't, and | was
sure they were older than Clovis.

"I knew | was going out on a limb, but little did | know how many of
my fellow scientists would want to chop the limb off!" He laughed, and |
did too. He and our group were both working at the frontiers of science.
L aughter 1s good therapy out on the frontier.

"The good news," Al concluded, "is that more than a few of my col-
leagues are coming around. |I've had them out here, and they've seen the
microblades. If someone had found them iIn Siberia, there would be no
argument that they are older than Clovis, but because they are in South
Carolina, It takes a little longer. Nevertheless, I'm hopeful. | believe many
scientists accept, at least privately, that people were on this continent maybe
16,000t0 20,000 years ago, long before Clovis."

Al had to break off the tour when several potential donors arrived for
a visit. The University of South Carolina partially funds his work, but It is
not enough, so he has to scramble for private funding. His goal Is to secure
enough funds to build permanent shelters over the excavations to protect
them from the rain and to make it easier to work year-round without rubber
boots and raincoats.

WATCHING MY STEP

While he was gone, | went up to Topper's Upper Site (which was associated
with the Clovis era) to collect samples; there several volunteers offered to
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help me. All around the pit, | saw Clovis artifacts sticking out of the wall In
a clear, narrow line, just as the excavators had found them.

As with every test at each new site, | never knew what | would find with
the magnet, and | was even less certain here, since Topper is 700 miles away
from Gainey, the nearest site. | knelt down on the ledge, cautiously keep-
Ing my feet away from the edge, as | dug the magnet out of my pack. Sweat
rolled down my forehead into my eyes, making it hard to see, so | found It
by feel alone.

After wiping my eyes and glasses, | started to hold the magnet out
toward the wall, but | hesitated with my hand in midair. Frozen, | stared at
the wall as the full importance of that test swept over me. Our Event theory
predicted that we would find plenty of magnetic grains in the Carolinas,
maybe more than elsewhere. But what if there were none here? It would
mean something was seriously wrong with the theory. Had | wasted my
time flying to South Carolina? As my head spun with possibilities, | realized
something else. Before | came to Topper, | had explained to Al that we had
uncovered radioactive signatures at other sites and that we expected to find
one here too. Finding that could help him date his site, especially the deeper
layers, and he seemed particularly interested in that aspect of our theory. So
what If there was no radioactivity here, and no magnetic grains?

Noticing that the crew was staring curiously down over the bank at me,
| got back to business. After rubbing the magnet gently over a long stretch
of wall right above the line of Clovis artifacts, | brought the magnet close to
my glasses. Wiping sweat from my eyes, | saw a thick line of black pepper-
like grains sparkling in the cloud-filtered daylight.

| couldn't have been more excited if | had seen diamonds hanging off
the magnet! | held it up for the others to see. They gathered around, squint-
Ing hard at that thin line of iron grains. To them, the grains were hardly
visible, and probably not very impressive, so | told them, "We're pretty

sure these grains came from Canada ..." Pausing for maximum impact, |
finished with, " ... at thousands of miles per hour." A few eyes got wider
at that. "They probably arrived In less time than you can finish lunch,” |
added. Murmurs of surprise rippled around the group as they realized they
had been sifting for days through sand laced with this stuff from Canada.
Next, | moved around the ledge, testing more areas near the artifacts. It
was the same everywhere: the layer was loaded with them. Then | tested at
the top of the wall, which had much less. Last, | tested about two feet bel ow
the Clovis, and there was much less there too. So Topper was just like all
the other Clovis-era sites.

As Tony, the supervisor, watched me work, | pointed out to him that the
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magnet was a very fast and inexpensive way to find the Clovis layer, If they
were ever unsure. He got the point right away. In fact, he mentioned that
they were having a problem locating the Clovis layer in one of the nearby
trenches and asked me to check it a little later. | agreed gladly.

TESTING FOR IRON WITH
MAGNETIC SUSCEPTIBILITY

The next thing | did was to use a magnetic susceptibility (MS) meter, a
device that allowed me to estimate the amount of iron in the wall. This
gives us Information similar 