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PREFACE

HELL CREEK, MONTANA, SUMMER 1998

THE ONLY other vehicle on the
long dirt road to the Hell Creek field camp was a dusty pickup truck
carrying a Triceratops skull encased in plaster. | was on my way to
visit the new excavation site in the badlands of eastern Montana,
directed by Jack Horner (curator of the Museum of the Rockies,
in Bozeman, Montana). Horner's team was searching for dinosaur
bones in the same landscape where the fossil hunter Barnum Brown
had discovered Tyrannosaurusrex almost a century earlier, in 1902.
The chalk-white, burnt red, and charcoal layered hills and ravines,
dotted with sagebrush and home to rattlesnakes, are a vast burial
ground of Cretaceous dinosaur species that lived here 68-65 mil-
lion years ago.

A hot wind was gathering force. At the campsite, the field crew
handed us railroad spikes to use as tent stakes. We zipped up our
tents against rattlers, filled our canteens, and set out to look for
fossils.

By the end of a scorching day of climbing hills, scrabbling down
clay cliffs, and walking along dry alkali washes, scanning constantly
for bits of bone and tooth, everyone's canteen was empty. But each
person in the group had found at least one piece of dinosaur bone
or tooth. Horner pointed out the tip of the horn of a Triceratops
skull he'd found the day before, poking out of a rocky ledge. He
didn't plan to take the skull back to the museum in Bozeman. After
measuring it, he would rebury the fossil. "It's been here for 65
million years. This is a pretty good place to keep it."

Among the workers in Hell Creek that season was Joe Johnston,
the director of Jurassic Park ///(Horner is the paleontological con-
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sultant for the movie series). When our group met up with John-
ston in the late afternoon, his face could not conceal his excite-
ment—and Horner immediately asked what he had found.
Grinning, Johnston pulled from his pocket a black fang, about five
inches long, the point and serrated edges still razor sharp. It was so
obviously the tooth of a terrible predator that we were all struck
silent by the reality of dinosaurs. Horner pulled out a plastic bag.
"Yup, that's afine T. rextooth. Thank you for your contribution to
the Museum of the Rockies dinosaur dig!" Tomorrow the director
would spend the day scouring the ridges above his find, hoping to
locate the rest of the monster's skeleton.

Around the campfire that night, we watched the black skies for
falling stars and satellites. Besides the museum field crew and Joe
Johnston, the visiting paleophiles included a special effects expert
for Jurassic Park; Homer Hicks, the science teacher who had in-
spired Johnston's 1999 film October SKky; the director of the Mu-
seum of the Rockies; a handful of National Science Foundation
representatives from Washington, DC; and a trio of teenagers from
Portugal studying paleontology. The talk drifted to the people who
had known these fossil-rich badlands better than anyone else ever
would: the Crow, Blackfeet, and Sioux. Long before the arrival of
Europeans, Native people had been the first to experience the thrill
of discovery that we had felt today. They were thefirst to encounter
dinosaur bones and other fossils buried in the earth for eons and
then exposed, like our finds, by wind and rain.

Suddenly we all were wondering out loud: What did Native
Americans think of these bizarre skeletons mysteriously turned to
stone? How did they explain the bones and teeth and claws of gi-
gantic creatures that no one had ever seen alive? Did they speculate
about what could have destroyed such monsters? Did they collect
fossils?

As ascholar of natural history legends, | had written a book about
how the ancient Greeks and Romans interpreted the remains of
enormous, extinct creatures buried around the Mediterranean.
And 1'd read about the pioneer paleontologists Edward Drinker
Cope and Othniel Marsh battling over fossil bonesin the American
West. But Native American discoveries and conceptions of fossils—
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this was unexplored territory, full of exciting possibilities for under-
standing pre-Darwinian ideas about paleontology.

What did fossils mean to Native Americans? It was something |'d
wondered about every time | had gazed at arrowheads and fossils
exhibited side by side in museums. | knew that Plains Indians had
gathered certain iridescent marine fossils for their magical power
to summon buffalo herds. Growing up in South Dakota, | had read
Sioux myths about Thunder Birds fighting Water Monsters. Now |
was curious to know whether those stories had been woven around
dinosaur and other giant reptile skeletons that people had observed
weathering out of the Badlands.*

I recalled an object I'd seen earlier that summer in the Phillips
County Museum in Malta, Montana, a small town northwest of
Hell Creek. Indian artifacts were displayed along with impressive
dinosaur remains, just as they are in countless other American mu-
seums. This juxtaposition, which seems to equate the human arti-
facts with the animal fossils as relics of extinction, would become a
common sight as | visited natural history collections across the
country. | had always wondered why museum curators never made
what seemed to me the obvious connection between the local Na-
tive cultures and the conspicuous evidence of remarkable creatures
from another age that they had encountered in their lands.’

The arrowheads and the dinosaur fossils in the Malta museum
had been discovered by amateur collectors and professional pal eon-
tologists on ranch land around Phillips County. In a glass case just
a few feet away from a menacing T. rex skull full of denticulated
teeth like serrated steak knives, one large, black obsidian blade
stood out. Long and slightly curved, the obsidian knife also had
serrations on both cutting edges.® Now it struck me how much that
artifact resembled the long black T. rex tooth discovered by the
Hollywood director at Hell Creek. Had the Native American stone-
knapper created a replica of his own similar find?

Pondering these questions kept me awake in my tent late into
the night. By morning | had decided to learn as much as | could
about the paleontological knowledge of the First Americans. | real-
ized that much of this untold story had been lost and that extensive
detective work would be required to recover it. The sleuthing
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would send me to American and European libraries and archives,
to world-class museums and small, out-of-the-way fossil collections,
and to dinosaur and mastodon excavations across the country. |
drove more than eight thousand miles, talking with Native Ameri-
can people who live on reservations near renowned bone beds in
the western United States, visiting historical paleontological sites,
viewing fossil remains, and consulting with paleontologists about
fossil exposures across the country. | excavated giant water monsters
buried on the South Dakota prairie and helped uncover a dinosaur
backbone on the Wyoming-Montana border. | listened, rapt, to old
stories about Thunder Birds told by Johnson Holy Rock, an Oglala
elder on Pine Ridge Reservation in South Dakota; | sought out the
Navajo cultural leader Harry Manygoats in Tuba City, Arizona; and
I found myself scrambling over Montana badlands with an Assini-
boine fossil hunter, searching for buffalo-calling stones.

Most historians of science assume that traditional Indian knowl-
edge of fossils is irretrievably lost. As the paleontologists David
Weishampel and Luther Young recently put it: "Native Americans,
so in tune with Earth and sky and water, surely noticed the giant
bones weathering from the ground and the birdlike footprints pre-
served on slabs of stone. But their discoveries are lost to modern
science; only their legends survive."* Recovering the details of early
fossil discoveries and insights preserved in those oral legends is the
primary goal of this book. The research was arduous but rewarding.
What may have seemed a hopeless task turned up results far richer
and more exciting than anyone could have imagined.

The folklore of paleontology is anew field of study. Combining oral
traditions and paleontology, and drawing on history, archaeology,
anthropology, and mythology, the investigation of fossil legends
offers a new way of thinking about pre-Darwinian encounters with
prehistoric remains. This book on Native American fossil folklore
is a contribution to an emerging discipline. But, in fact, the collec-
tion of New World oral paleontological traditions began nearly five
hundred years ago, in 1519, when Hernando Cortes brought Aztec
fossil legends and a huge mastodon bone from Mexico back to the
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king of Spain. And it turns out that many of the great figures in
early modern scientific history—from Georges Cuvier and Alexan-
der von Humboldt in Europe to Benjamin Franklin and Thomas
Jefferson in America—were avid investigators of indigenous Ameri-
can fossil lore.

The deep involvement in Native folklore of these scientifically
oriented individuals—especially Cuvier, the father of paleontol-
ogy—was one of the most surprising discoveries of my research.
Their interest points to an important theme of this book: even
though Native American understandings of the fossil record were
not scientifically methodical in the modern sense, they offered an
alternative, coherent way of interpreting Earth's history at a time
when Europeans were questioning their own mythic explanations
for fossils and just beginning to develop the formal disciplines of
geology and paleontology. Many of the Native approaches to the
fossil record—based on their careful and repeated observation of
evidence and on rational speculation—are compatible with scien-
tific inquiry. Observations of remarkable natural evidence stimu-
lated explanations that became part of traditional Native knowl-
edge, and those traditions were often verified and revised over
time—activities that spring from the same impulsesto "get it right"
that led to the creation of scientific methods.

The interest in Native American fossil knowledge continued
among scientific thinkers for four hundred years after Columbus,
but it had already begun to wane by the time Marsh, Cope, and the
other pioneer paleontologists hunted fossils in the American West
in the late nineteenth and twentieth centuries. These men de-
pended on the help of Indian scouts to locate the bone beds, but
they rarely preserved any traditional notions about the extinct re-
mains offered by the guides—or even their names. | have made a
special effort to recover the names of Indians who helped the early
paleontologists find and collect fossils. They deserve no less than
what the famous bone hunter Charles H. Sternberg claimed as his
"inalienable right." "I demand that my name appear as collector on
al the material which | have gathered from the rocks of the earth,"
he wrote in 1909.°

Othniel Marsh of Yale became personally involved with Native
Americans through his friendship with the Sioux chief Red Cloud.
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The names of three of Marsh's Indian scouts were recorded, and
there is evidence that he discussed fossils with Pawnee and Sioux
leaders. Inspired by Marsh's discoveries, the Princeton paleontol o-
gist William Berryman Scott led expeditions in the Dakota Bad-
lands, Wyoming, and Montana. | was able to find the names of one
Crow and two Sioux scouts hired by Scott—and even recovered
rare photographs oftwo of the men. Scott became quite interested
in Native legends relating to extinct creatures and published a now
forgotten survey of traditions about prehistoric elephants in a pop-
ular magazine of 1887.°

In 1935, the Canadian paleontologist Edward M. Kindle (1869-
1940), in a brief paper in the Journal of Paleontology, was the first
scientist to suggest that Native Americans should be credited with
several significant fossil discoveries. But in 1942-43, the eminent
U.S. paleontologist George Gaylord Simpson (1902-84) strenu-
ously rejected Kindle's suggestion, classifying all Indian fossil
discoveries as "casual finds without scientific sequel." Simpson, cu-
rator and chair of the newly formed Department of Vertebrate Pale-
ontology at the American Museum of Natural History (AMNH),
effectively ended the earlier conversations between Native Ameri-
cans and Euro-American scientists about the fossil record. And his
pronouncements are one reason why the history of Native encoun-
ters with fossils is so little known today.’

In his definitive history of vertebrate paleontology in the Western
Hemisphere from the Spanish Conquest to 1842, Simpson declared
that Native Americans had made no real contributions to paleonto-
logical history. Why? Because, he maintained, Indians only picked
up fossils out of "idle curiosity,” without ever recognizing their
organic nature, and all their ideas about fossils were based on super-
stition. Since there was no record of "continuous consciousness”
of fossil knowledge in Indian culture, argued Simpson, their dis-
coveries did not result in scientific advancement and had "no real
bearing on paleontological discovery.” Why would Simpson go to
such lengths to deny Native Americans a role in the early history
of paleontology?

Some who knew Simpson regarded him as a racist. | asked Leo
Laporte, Simpson's biographer, about Simpson's attitude. Laporte
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pointed out that Simpson was above all concerned with defining
"science as science," and he doubted that Simpson "bore any ani-
mus toward Native Americans. If he did not give them sufficient
credit, it was probably because he was not aware of their traditions
accounting for fossil remains."’

Paleontology was just coming into its own as a scientific field of
study in the 1940s, and Simpson's rigid standards were intended
to define its disciplinary borders. In the drive to modernize and
demythologize the new, formal science, Simpson even asserted that
"various reported Indian legends of fabulous beasts represented by
fossil bones have little ethnological and no paleontological value."
Such legends, he said, are "untrustworthy, and carry little convic-
tion of genuine and spontaneous (truly aboriginal) reference to real
finds of fossils." In other writings, Simpson went out of his way to
denigrate the intellectual capacity of "men who live close to na-
ture." They may be meticulous observers, he wrote, but their
"acuteness of physical observationis. .. generally linked with pecu-
liarly dull" understanding. "Men who pass their lives out of doors
commonly have a vast store of objective knowledge, but their com-
prehension of any real interpretations of those facts ... is usually
ludicrously scanty."

Yet there are hints of ambivalence in Simpson's attitudes. In a
revealing moment, he noted that early finds by Indians and their
knowledge of fossils offered "sentimental and literary" interest, but
"the temptation to consider them in more detail must be resisted"
in favor of "true scientific discoveries." At another point, Simpson
credited his uneducated Patagonian guide Justino with the discov-
ery of many important fossils now in the American Museum of Nat-
ural History, remarking that Justino possessed that "consuming cu-
riosity which is the real reason for any scientific research."’

Had Simpson known more about genuine Indian fossil knowl-
edge and the perceptive creation stories collected for the first time
in this book, | like to think that he would have been impressed by
the levels of understanding of Earth's past that could be expressed
in mythic terms. But, because he was unaware of the early French
and English, and later American, records of Native fossil observa-
tions and interpretations, Simpson was led to make a patently false
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claim: "The abundant occurrence of fossil bonesin North America
was not widely known among Indians and not a common subject
of remark by them.

Numerous examples in this book prove Simpson wrong on all

nio

counts, but until now his assertions have been accepted uncritically
by most historians and scientists. In 1943, Simpson concluded his
grand history of American paleontology—which he considered
"definitive"—with these words: "Now [that] the thin trickle of
fossils collected in America" has become "aflood, . . . the study of
the beginnings of this phenomenon need go no further." But to-
day, now that the field of paleontology is mature and secure, |
think paleontologists have much to gain by considering wider
horizons of paleontological inquiry, and perhaps even being more
open to Native insights about fossil remains expressed in mytholog-
ical terms."”

If the ghost of George Gaylord Simpson seems to hover over
these pages, it is because he was the imaginary scientific reader |
would most hope to convince of the worth of this project. Paleon-
tologist Peter Dodson helped me in formulating this goa by
musing: "I1f 1 were Simpson, | would distinguish three levels of
pre-Darwinian thought or interpretation: first, a legend based on
interpretation of a single fossil or a single kind of fossil [such as
belemnites or giant bison bones]; second, a reconstruction of an
entire fauna of diverse extinct creatures [such as Pleistocene mega-
fauna fossils interpreted as giants and various monsters]; and finally,
the concept of successive faunas over deep time [such as water and
sky monsters succeeded by land monsters]. If | were areal scientific
snob, | would dignify only the third level asworthy of serious con-
sideration by the scientific community." In analyzing the fossil leg-
ends presented here, | apply Dodson's useful tripartite "Simpson-
ian" criteria to Native American insights about the fossil record,
along with other concepts such as deep time and extinction.*

Following the definition and methods | introduced in The First
Fossil Hunters: Paleontology in Greek and Roman Times (2000), |
consider traditional tales about giant creatures and monsters to be
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"fossil legends” only when they refer to physical evidence, to the
bones or other traces of strange life-forms. Myriad myths around
the world describe giant or monstrous creatures or explain the his-
tory of the earth and origins of life without ever referring to unusual
fossil remains, of course. Many fantastic creatures of myth are imag-
inary or symbolic, and their origins and meaning may have nothing
to do with paleontology. But a culture's mythic panorama of the
history of the earth and fantastic life-forms of the past provides the
context—the matrix, to put it in paleontological terms—for legends
that do explicitly refer to unusual bones and other remains, and for
traditional accounts that describe discoveries of fossils. That mythic
context is important to an understanding of enigmatic or fragmen-
tary oral narratives about the traces of extinct creatures.

For example, tales about horned water monsters or giants de-
stroyed by landslides or sacred bison hidden underground form the
mythic matrix that can help illuminate incomplete narratives or
myths of observation that describe actual discoveries of "magic
tusks" in riverbanks or enormous petrified bones in the earth.
Moreover, the stratigraphy of traditional folklore is seldom simple.
Because a living culture's folklore is a cumulative process, some
very old Native traditions about giants and monsters, as they were
retold over time, have integrated or accrued new layers of modern
knowledge about dinosaurs or extinct mammals.*

| define afossil legend as a story or belief that relates extraordinary
creatures of myth and legend to observations of the mineralized
remains of extinct animals, or otherwise attempts to explain fossil
traces of prehistoric species, including marine and plant fossils, and
the bones, teeth, claws, burrows, nests, eggs, and footprints of ex-
tinct animals. In the nineteenth century, traditional tales based on
empirical evidence of fossilized remains were classified as "myths of
observation" by Edward Burnet Tylor (1865). A century later, in
1968, the geologist Dorothy Vitaliano established "geomythol-
ogy" as a new discipline that attempts to match traditional, presci-
entific accounts of Earth's history with modern geological knowl-
edge. Although Vitaliano did not analyze fossil legends as such, they
are a type of geomyth.*

Fossil legends in the Americas come from a wide range of
sources, and many oral narratives about discoveries of remarkable
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remains can be traced back to the time before European Contact.
The earliest documented oral fossil lore in America was preserved
in writing by the Spanish in the sixteenth century, and the most
recent were recounted yesterday by some Native American story-
teller. For this book, | pored over the writings of Euro-American
explorers, colonists, travelers, missionaries, ethnologists, natural-
ists, geologists, paleontologists, and Native American writers. | also
interviewed numerous Native Americans about fossil traditions.

The paleontological lore gathered here is not meant to be all-
inclusive, of course. A great many more fossil legends and insights
from other groups in North and South America could be identified
and studied.” But this survey displays for the first time the great
wealth of Native American ideas about the fossil record expressed
in traditional ways, and | hope this initial step will encourage other
scholars of mythology and historians of science to delve deeper into
pre-Darwinian fossil traditions.

The early discoveries by the First Americans and their attempts
to understand fossils represent a crucial chapter in the history of
paleontological inquiry. But much of that story has been obscured
or lost. One reason, discussed above, has to do with the way the
history of paleontological discovery has been defined by Simpson
and others. The other reason is the fact that Native American cul-
ture is mainly oral.

In 1812, a famous memory contest pitted the Seneca chief Red
Jacket (Sagoyawetha) against Governor Daniel Tompkins of New
York. Regarding a disputed detail of atreaty signed in the previous
century, the governor claimed that his own memory must be accu-
rate because "we have it written down on paper." But Red Jacket's
memory turned out to be correct—as was confirmed by the actual
treaty. Red Jacket blamed the governor's forgetfulness on his psy-
chological reliance on written records: "Y ou Y ankees are born with
afeather [quill] between your fingers, [but] | have it written here,”
he said, pointing to his head. "The Indian keeps his knowledge
here! This isthe book the Great Spirit gave him."**

When a culture's history and wisdom are not written but trans-
mitted by word of mouth, attention to consistent details is an essen-
tial skill, and an accurate memory is a matter of necessity and pride.
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As Wayne Archambault, an Assiniboine fossil hunter in Montana,
remarked to me, "Our tales are very consistent through time be-
cause we strive to remember the details." Traditional knowledge
based on accumulated experiences and memories of historical or
geological events is often marked by accurate details, even though
they may be couched in mythic language. European colonists were
impressed by the depth and sharpness of Native people's oral mem-
ories, honed by the custom of learning traditions by heart at an
early age and the courtesy of repeating an orator's speech before
replying. Even the skeptical George Gaylord Simpson expressed ad-
miration for the way feats of memory often took the place of written
recordsin the oral culturesthat he encountered in South America.”

But it's also important to consider what may have been left out,
misinterpreted, or garbled when information was passed down
over generations and across cultures. Like fossil evidence itself,
traditional oral knowledge about remarkable remains was often
scattered and long buried; important details and connections
may have dropped away. Tribes traveled very long distances and
many groups migrated far from their homelands; ancient creation
myths may no longer coincide with the landscapes of a people's
new locations. Names of storytellers, elders, and fossil guides may
have been forgotten. And much was lost during the violence of
colonization, epidemics, the Indian Wars, and the forced removals
to reservations.

Yet much more historical and natural knowledge has been re-
tained and for a longer time span than is generally appreciated. To
find these nuggets of genuine knowledge, the Iroquois scholar Bar-
bara Mann suggests that one should look for the "consistent ele-
ments" in the layered matrix of storytelling over the ages. Many
scholars have questioned whether oral traditions are "real history."
Anthropologist Robert Lowie, for example, who studied several
Native American cultures in the 1930s, famously declared in 1915
that "oral traditions [have no] historical value whatsoever under
any conditions whatsoever." But Lowie's grip is loosening: today
many mythologists and historians would agree with Roger Echo-
Hawk, a Pawnee historian, that oral histories should be treated as
"respectable siblings of written documents," as valuable sources for
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reconstructing "ancient American history." The most recent analy-
ses of the mythmaking process, drawing on modern linguistics and
cognition studies and matching details in traditions with datable
historical, astronomical, or geological events, are revealing that ac-
curate geomythology can extend back over millennia.”

Gathering surviving accounts about extraordinary skeletons, fig-
uring out which fossil species could have been observed in specific
landscapes, filling in gaps in incomplete or cryptic narratives while
hewing to historical, cultural, and geological realities—this en-
deavor entails a new and experimental kind of scholarship. To un-
cover the paleontological folklore of the past, one must become
a kind of paleontologist of folklore, sifting through sediments of
historical writings and living oral lore for meaningful bits of fossil
knowledge.

And indeed, my method resembles some techniques of modern
paleontology. Like a fossil hunter scanning for fragments of bone
and carefully noting their context, | searched the literature for In-
dian accounts about finding bones of unusual size and shape, or
stories describing the physical remains of mythical giants, monsters,
and other special creatures. Other, mute, evidence for ancient curi-
osity about fossils is literally buried in the ground, since modern
archaeological excavations have shown that many kinds of fossils
were collected and used in various ways by paleo-Indians. Further
evidence for interest in fossils is also stored in museum collections,
in the form of medicine bundles and amulets containing petrified
wood and fossil shells and bones.

Trying to reconstruct the outlines of an incomplete and ancient
body of oral fossil knowledge is like trying to reconstruct a skeleton
from disarticulated and incomplete remains. As in paleontology,
luck plays a role and so does conjecture. The paleontologist assem-
bles a framework from the fragmentary traces of a creature that were
accidentally preserved in stone by a capricious geological process—a
process as unpredictable as the preservation of spoken folklore over
countless generations and upheavals. Gaps are filled in with hypo-
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thetical bones. The reconstructed dinosaur skeleton is truly impres-
sive, but it is still only a lifeless armature; one longs for so much
more than dry bones. | remember Jack Horner exclaiming, as he
pointed out the remains of T. rex and Triceratops at Hell Creek:
"But these are just skeletons! | wish | could see the real dinosaur,
the living, breathing creature!"

Thomas Jefferson felt that same desire in 1775, as he eagerly
questioned Delaware elders about the great heaps of mastodon fos-
sils along the Ohio River. Jefferson yearned to see those behemoths
alive, and he hoped that Lewis and Clark would discover living
mastodon herds in the Far West. A century later, after digging all
day in the dinosaur bone beds of Montana in 1876, the pioneer
paleontologist Edward Drinker Cope wrestled every night with the
fearsome monsters resurrected in his dreams. In the 1950s and
1960s, for a wide audience that included Indian kids on reserva-
tions aswell as many future pal eontol ogists working today, the pop-
ular comic book series Turok, Son of Sone brought dinosaurs and
Native Americans of the past alive, in the adventures of a pair of
Plains Indians who discover dinosaurs populating a lost valley of
time. Today, Hollywood movies and animated documentaries feed
our dreams of visualizing the never-to-be-encountered but very real
creatures of deep time.™

To help reanimate long-forgotten tales in their cultural landscape
andfill in the gaps, many Native American elders, historians, teach-
ers, storytellers, healers, and others provided details about tradi-
tional ways and told me some old fossil tales that they had heard as
youngsters. In interviews and personal correspondence, they also
pointed out nontraditional elements embedded in early fossil narra-
tives that were recorded by Euro-Americans and Christianized Na-
tives. Like the models of dinosaurs created by scientists and artists
working with incomplete evidence and educated guesses, the re-
sulting picture of Indian fossil knowledge is never final, of course—
it will always be subject to revision in light of new information.”

The Native American historian Vine Deloria, Jr. (Standing Rock
Sioux), believes that through the publicizing of Indian contribu-
tions to science and insights into nature's history, more hidden
"data will come to light or be made available by our elders" before
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they pass on. Estimating that perhaps only 10 percent of the natural
knowledge, the "distilled memories of thousands of years of living
in North America ... is presently in print and available for discus-
sion," Deloria hopes that new generations of Indians will "rescue
the remaining bits of information our people possess." It is my hope
that this book will encourage that process.

Like paleontological resources on Indian lands, however, tradi-
tional fossil knowledge can be fraught with issues of ownership.
Some oral knowledge is considered sacred or kept secret from out-
siders. Deloria approaches the problem of sacred knowledge by try-
ing to avoid being the first to publish oral material unless a compa-
rable version has already appeared in print. This approach is
generally accepted among Native Americans as they balance the
tensions between conserving and sharing cultural wisdom. Juanita
Pahdopony, a Comanche storyteller who related some personal
memories about fossil-bone medicine in Oklahoma, remarked: "I
would not like to be the first to reveal a tribal knowledge that is
kept by our people. After all, what is left that hasn't already been
taken from us?"

Some traditional stories are the private possessions of individuals.
The early ethnologists learned that offering something of value was
often the price of a hearing a story. A rare few today feel that their
stories remain personal possessions even after publication. For ex-
ample, Virginia Driving Hawk Sneve, a Lakotawriter in South Da-
kota, told me that | needed her permission to quote from books she
has published with a university press. John Allen, Jr., an Assiniboine
spiritual leader in Montana, on the other hand, says that it honors
his culture whenever oral traditions are retold in writing.

Some elders believe that oral stories should never be put in print,
for they "must have human breath or they will die,"” in the words
of the Shawnee storyteller Neeake. And sometimes stories are not
recalled until the right question is asked, continued Neeake. "Peo-
ple may suddenly give a story if they have found someone who
knows how to listen with the heart, but at other times they decide
not to share. A cardinal rule of Indian teaching must be followed:
If you don't know the proper question, or how to pose it properly,
then you don't need to know the answer."”
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I tried to keep this rule in mind during my interviews. And it
occurred to me that the concern with seeking truth by framing the
right questions happens to be a basic value of modern science. To
elicit answers from the natural world, the scientist's first task is to
formulate elegant questions. As one reads the lively dialogues of the
sixteenth to the eighteenth century among Euro-Americans and
Native Americans, one has the sense that many early colonists, like
Charlevoix, Morgan, Croghan, Jefferson, and the Spanish Jesuitsin
New Spain before them, understood how to ask the right questions
in the right spirit. Such an understanding seems to have been lost
to more recent fossil collectors in the American West in the nine-
teenth and twentieth centuries.

Unlike the paleontological interpretations of the classical Greeks
and Romans, the pre-Darwinian ideas about fossils collected here
do not fall neatly into one overarching mythological explanation.
The sheer range of geological ages represented by fossilsin different
regions and the diversity of cultures in the New World preclude a
single conceptual picture. This book reveals the many unique ways
that the First Americans have interpreted the observed evidence
of the fossil record in various landscapes. One recurring theme,
however, is the eternal struggle for natural balance among earth,
water, and sky forces in mythologically based explanations of fossils.
Fascinating resonances exist not only among various tribes' cre-
ation and extinction scenarios, but also with the emerging Euro-
pean ideas about the disappearance of giant creatures in geological
eras long past. Most pre-Darwinian fossil legends are expressed in
symbolic or mystical language, and many of the interpretations and
uses of fossils seem far removed from modern science. But many
other examples in this book show how traditional concepts some-
times anticipated the development of modern theories of geological
ages and life-forms in the deep past, the relationships among spe-
cies, changes over time, and extinctions.

The term fossil usually refers to the preserved remains or traces
of organisms that died about ten thousand years ago or earlier in
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the geologic past. Fossils take many forms: plants, wood, shells,
insects, bones, teeth, claws, footprints, impressions or casts, eggs,
nests, burrows, and even excrement. To become fossils, dead plants
or creatures were buried rapidly, usually near water, and the remains
were infiltrated by minerals that turned them to stone (although
teeth can survive unchanged for eons). Sometimes fossils are pre-
served in anoxic conditions such as burial in sand, volcanic ash,
ice, or tar. The most plentiful fossil remains are marine organisms,
followed by animals or plants that dwelled in or near lakes or rivers.
The rarest fossils are of land animals, such as dinosaurs, that died
and were mineralized near bodies of water.

The large fossils of Pleistocene megafaunas, such as mastodons,
mammoths, huge bears and sloths, giant bison, and very large rap-
tor birds occur across the North American continent and in Central
and South America. Indians, and later the Europeans and American
colonists, were aware of numerous sites in eastern North America
where Ice Age remains often come to light, especially in watery
locales. West of the Mississippi, similar Pleistocene remains occur
in dry caves or in alluvial deposits that overlie much older fossil
material. In the western Great Plains, for example, the bones of
Tertiary mammals of strange and immense proportions—col ossal
rhinoceroses and mastodons, bizarre chalicotheres, and giant pig-
like carnivores—emerge in badlands terrain. On the prairies, one
also finds copious marine fossil deposits and the impressive skele-
tons of flying reptiles (pterosaurs) and enormous marine reptiles
(mosasaurs and plesiosaurs), former denizens of the vast inland sea
that bisected the continent during the Cretaceous epoch. The most
prolific locales for dinosaur fossils are in the arid Southwest, the
Great Basin, and the badlands of the High Plains, where the ancient
sediments of the Mesozoic era were uplifted and then dramatically
carved and eroded away by water and wind. In the regions that
were under water during the Cretaceous era, dinosaur skeletons are
rarely preserved: very few have been found on the West Coast or in
the eastern half of the United States, although dinosaur footprints
are plentiful in the Connecticut Valley.”

The chapters are organized geographically, more or less by Native
American culture areas, moving clockwise from the Northeast
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Sketchmap of regions covered in the chapters

down the Atlantic coast to Mexico and South America, and then
north to the southwestern United States and the Great Basin, up
through the midwestern prairies, and then to the High Plains (see
sketchmap).

The sequence of the chapters also roughly follows the chronol og-
ical advance of European Contact—and that history revealed an un-
anticipated aspect of paleontological folklore in the New World.
Expecting to find more records of oral fossil legends preserved with
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the passage of time, as Euro-Americans explored the western geog-
raphies with the most spectacular dinosaur remains, | had assumed
that the period of earliest contact with Native Americans on the
Atlantic coast would produce only sketchy material. | thought that
the greater body of fossil traditions would emerge along with west-
ward movement and modern record keeping. To my surprise, how-
ever, very rich lodes of oral fossil lore were preserved from the earli-
est colonial period, from the sixteenth to the eighteenth century,
and the recorded material began to taper offin the nineteenth and
twentieth centuries.

There is alogic behind this inverse relationship. It's not that Na-
tive Americans of the West encountered fewer conspicuous fossils
or thought less about their meaning. And the nineteenth and twen-
tieth centuries saw the development of the new fields of ethnology
and anthropology, which focused on preserving Native cultural
knowledge. Nevertheless, with the rise of the formal science of pale-
ontology, scientists' interest in recording traditional interpretations
of fossils diminished. As historian Richard White showed in The
Middle Ground, the early colonial era was often marked by friendly
and accommodating exchanges among Europeans and Native peo-
ples. But that positive mutual respect disappeared in the nineteenth
century as whites pushed west and Indianswere recast as uncivilized
aliens to be subjugated.” One result of the new attitude was that
the fossil traditions of Native cultures that came into European
contact most recently are the least preserved in writing. To help
compensate for that fact, | focused special attention on interviewing
Native Americans in the West.

Fossils of all sortswere collected in the Americas for awide range
of uses: as "deeds" to land, as historical evidence, as weapons, as
healing medicine, and as personal amulets for protection or other
special powers. Their mysterious presence in the earth inspired ex-
planatory narratives both simple and surprisingly sophisticated. In
the introduction, we accompany a party of French and Indian war-
riors down the Ohio River in 1739 to find out who really deserves
credit for the historic discovery of the first vertebrate fossils from
the New World ever to be studied by scientists. The introduction
also shows how much fossil-oriented knowledge—often of unex-
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pected antiquity—can be recovered by careful analysis of long for-
gotten or misunderstood Abenaki, Iroquois, and Wyandot oral nar-
ratives, first recorded by Euro-Americans who may not have
realized what valuable material they were preserving.

Chapter 1 reveals the depth of Iroquois, Shawnee, and Delaware
(Lenape) familiarity with the fossils of mastodons and giant bears
and bison—and even some Cretaceous creatures—in New England,
the Mid-Atlantic, and the Ohio Valley. Their traditional knowledge
of these fossils was eagerly sought in the eighteenth century by early
scientific investigators such as Cotton Mather, Thomas Jefferson,
and Georges Cuvier.

Even earlier, however, the Spanish conquistadors and missionar-
ies of the sixteenth to eighteenth centuries recorded chronicles of
the Aztecs and Incas to explain the presence of immense Pleistocene
skeletons in Central and South America. Chapter 2 presents the
evidence for indigenous fossil knowledge in Mexico and Peru be-
fore the arrival of Columbus.

Next, chapter 3 looks at how the dinosaur remains of the South-
west and Great Basin figured in Zuni, Navajo, Apache, Hopi, Ute,
and Pit River creation stories. Chapter 4 presents fossil lore from
the prairies, where Pawnee, Cheyenne, Comanche, Yuchi, and
Osage fossil hunters observed the enormous bones of Cretaceous,
Tertiary, and Quaternary creatures.

In chapter 5, about the High Plains and Badlands of the Dakotas,
Montana, Wyoming, and western Canada, we'll see how the im-
pressive bones of extinct land mammals, huge marine reptiles,
winged pterosaurs, and dinosaurs were explained in Sioux, Crow,
Kiowa, Ojibwe, and Blackfeet stories long before the pioneer bone
hunters came West to claim trophy fossils for famous museums.

In the spirit of reviving the rapport that once prevailed between
early paleontologists and Native Americans, the conclusion points
toward synthesis: areconciliation of differences over the possession
and meaning of fossils.






INTRODUCTION

Marsh Monsters of Big Bone Lick

We are indebted to the Indian for rinding and collecting the
first fossil bones that received scientific study.
—Fdward M. Kindle, 1935

Indians certainly found and occasionally collected fossil
bones . . . but these discoveries are no real part of
paleontological history.

—George Gaylord Smpson, 1943

OHIO RIVER, SUMMER 1739

TOWARD dusk, the Indian hunt-
ing party returned with game to feed the army of French Canadians
and Indians camped along the Ohio River in what is now Kentucky.
But tonight the hunters' canoes are laden with more than fresh
venison. Curious soldiers gather to watch the Indians unload a
strange cargo—an enormous, fossilized femur nearly as tall as a
man, several huge teeth, and great ivory tusks darkened by time.

The expedition 0f442 men (123 French soldiers and 319 Native
American warriors) from Quebec was commanded by Charles Le
Moyne, Baron de Longueuil. Traveling by waterway, the fleet of
war canoes left Montreal in July 1739, paddling down the St. Law-
rence River, Lakes Ontario and Erie, and the Allegheny and Ohio
rivers, heading for the Mississippi River (see map 1 on page 35).
Their destination was the French port of New Orleans. It was the
height of the great colonial wars for empire, as the English and
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French and their Indian allies battled for control of North America
(the French and Indian Wars, 1689-1763). In 1739, Longueuil's
mission was to help repel the pro-English Chickasaw Indians who
were besieging New Orleans and blockading the Mississippi.

Longueuil's expedition was a military failure. The Chickasaws
defeated the French and Indian armies, and the French ultimately
surrendered to the Englishin 1763. But the big bones collected by
the unnamed Indian hunters in Longueuil's army made scientific
history.

After the perilous river journey down the Mississippi, the fossils
arrived unscathed in New Orleans. From there, they sailed with
Longueuil to France. Reaching Parisin late 1740, the fossils were
placed in Louis XV's cabinet of curiosities, under the direction of
the famous naturalist Count Buffon. A few years later, those bones
and teeth from the Ohio River became the first American fossils
ever studied by scientists.

In 1762, Louis Daubenton read his scientific paper on the Ohio
fossils to the French Royal Academy (scientific drawings of the fos-
sils had been made six years earlier). Crediting the anonymous Indi-
ans ("les Sauvages") with the finds, Daubenton sketched the cir-
cumstances of their discovery and established for the first time a
comparative procedure for identifying vertebrate fossils. The
method was far from perfect. Daubenton concluded that the re-
mains belonged to two separate living species. The femur and tusks
he recognized as elephantine, but he thought the molars must be-
long to a species of carnivorous hippopotamus (the reasons for this
mistake are discussed below). He imagined that both animals were
to be found alive in the swamps of America. As more fossils from
the New World were studied and compared over the next century,
however, it eventually became clear to scientists that the Indian
hunters had actually found the remains of a single species: the ex-
tinct American mastodon, Mammut americanum (fig. 1)."

The discovery in 1739 that led to Daubenton's paper is hailed in
the annals of scientific history as the birth of American paleontol-
ogy. In 1821, the great French naturalist Georges Cuvier credited
the Indian hunters in Longueuil's army with discovering the first
specimens of the "mammouth d'Amerique" to be studied in Eu-
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1. Cuvier's mastodonte skeleton, above; mammoth/el ephant skulls below.
Mastodons and mammoths are often confused, especialy since Cuvier
named the American mastodon Mammut americanum, while Mammu-
thus refers to the mammoth genus. Both are ancestors of elephants and
survived till the end of the Pleistocene, but mastodons have pointed mo-
lars, while mammoths and living elephants have flat "grinders." Engrav-
ings from Cuvier, Recherches sur les ossemens fossiks (Paris, 1821-24).
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rope. From the beginning, Daubenton, Cuvier, and other French
scientists included "les Sauvages" as partners in the discovery. And
partners they were. Even though their approach to understanding
giant bones was quite different from the comparative method inau-
gurated by Daubenton and the paleontological theories later estab-
lished by Cuvier and other scientists, the Native Americans knew
where to find large vertebrate fossils of animals that no longer lived.
They collected specimens for their own uses, and they had their
own ideas about the bones' meaning—at a time when European
scientists were struggling to understand the petrified remains of
large, unknown creatures.

The 1739 episode at what came to be called Big Bone Lick has
often been recounted from the point of view of the European scien-
tists, but never from the perspective of the Indian fossil finders. In
his authoritative history of American paleontology (1942), George
Gaylord Simpson wrote that "although Indians were probably in-
volved in the real discovery" of Big Bone Lick, "they cannot fairly
be called the discoverers.” Just as "Columbus discovered America
in 1492," he asserted, "Longueuil discovered American fossil ver-
tebrates in 1739." According to Simpson, "Longueuil's claim as
the true discoverer of North American fossil vertebrates depends
more on the results than its absolute priority."

To sidestep what he acknowledged was the Indians' absolute
priority, Simpson argued at length that full credit should go to
Longueuil alone, "the star ... of the paleontological drama." Re-
jecting Daubenton's clear statement that the Indian hunters
were the only ones actually to observe the fossils in situ, and that
they were solely responsible for their collection, Simpson insisted—
on no evidence—that Longueuil himself surely observed the fossil
site, too. Simpson claimed that the marsh must have been less than
an hour's "walk" from camp, and that Longueuil personally or-
dered that the remains be gathered up. Simpson was a fine paleon-
tologist, but his eagerness to put the European "star" at center stage
led him to construct a historical fantasy. He even stated that the
French defeated the Chickasaws, when in fact the Chickasaws were
victorious.’
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Simpson's scenario has become entrenched in paleontological
and popular history. A recent example appears in the chapter on the
discovery of Big Bone Lick in Paul Semonin's comprehensive study
of mastodon fossils in colonial America, American Monster (2000).
Semonin elaborates on Simpson's imaginary version, writing that
"Longueuil's Indian guides led the French soldiers several miles up
a buffalo path from the Ohio River to the large muddy pond" where
they saw "a multitude of enormous bones."’

In April 2001, | visited Big Bone Lick State Park in Kentucky.
The heaps of mastodon and other large skeletons that used to loom
out of the brackish backwaters along the Ohio River here are long
gone, though the occasional big bone sometimes comes to light.
The official museum texts state that the original discovery of the
fossils was made "by a French soldier . . . Longueil [sic] . . . and his
troops. They discovered a marshy area scattered with large bones
and teeth they believed came from an elephant. They gathered . . .
a tusk, a femur, and molars" that were later sent to France. There
is no hint that Indian hunters actually discovered the fossils and
brought them back to Longueuil in camp. Indeed, the illustrated
markers at the site depict a group of French soldiers in tricornered
hats standing next to the big bones. Here, too, at the "Birthplace
of Vertebrate Paleontology,” Simpson's ahistorical vision—Baron
de Longueuil strolling along a path to view the site of the Native
fossil find—holds sway.*

Clearly it was the Indians' decision to collect extraordinary bones
that day in 1739 that initiated paleontological inquiries by Europe-
ans in the New World. For me, learning of the hunters' action
opened up an unexplored world of early Native American encoun-
ters with fossils. How much of their story could | recover? Could
I identify the unknown Indians who made the discovery? Why
would hunters looking for game go to the trouble of collecting the
heavy bones of bizarre creatures? All | had to go on were two
facts: the physical evidence of the fossils themselves and the French
historical record that it was "les Sauvages" supplying meat for
Longueuil's army who discovered the fossilsin 1739. By working
with these facts and filling in their context, |1 think we can recon-
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struct a plausible story to counter Simpson's fabricated version of
this historic milestone.’

My first step was to try to determine the tribal affiliation of the
fossil hunters. Although the French sources credited the Indians
with the discovery of the fossils in 1739, they did not name the
tribe, and no modern historian has ever attempted to identify the
Indians. Historical and cultural detective work allows us to figure
out who they were. The Natives in Longueuil's army came from
New France, eastern Canada, home of Algonquian and Iroquoian
cultures. In the seventeenth century, French Jesuits had established
missions among the Algonquian-speaking Abenakis and the Iro-
quoian-speaking Iroquois and Hurons (Wyandots) of New France.
Longueuil's father, a founder of Montreal, had come to New France
in 1641 as an interpreter for the Hurons and Iroquois. As early as
1681-82, a group of Abenakis had accompanied the French ex-
plorer La Salle on his historic voyage down the Mississippi to the
Gulf of Mexico. By 1700, many Abenaki and Iroquois Indians
spoke French and had some European education, and some were
literate in French and Latin. But by that time, the Iroquois had
become very hostile toward the French missionaries and their con-
verts, the "praying Indians." Meanwhile, Abenaki men regularly
joined the French military campaigns, and, as historian Richard
White points out, the Chickasaw Wars increased the French need
for Algonquian warriors.*

In 1739, Longueuil recruited Indian men for his army in south-
ern Quebec, with the help of the Jesuit missionaries. At that time
and place, the Christianized Abenakis were the most powerful and
loyal allies of the French, while the pagan Iroquois and Hurons
were their enemies (and in the Ohio Valley, the Shawnees and Dela-
wares leaned toward the English and opposed the French). Since
the 319 Indians in Longueuil's army were persuaded to enlist by
the Jesuit priests, we can safely assume that they were almost all
Abenakis, with perhaps a few "praying" Iroquois living at the mis-
sions. In al likelihood, then, the hunters who found the fossils on
the Ohio River were Abenaki.’

To fill in cultural details about these men, | talked with Gerard
Tsonakwa, an Abenaki historian-storyteller. Tsonakwa also happens
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to be an amateur paleontologist, so he was intrigued by the idea
that his ancestors may have been involved in the famous discovery.
He confirmed that a great many Abenaki warriors in Quebec joined
French military expeditions at that time. By consulting historical
records, and drawing on Tsonakwa's knowledge, | set about recon-
structing the circumstances of the discovery along the Ohio.’

A large war canoe of that era carried ten men. With supplies and
the traveling armory, Tsonakwa estimated that Longueuil's fleet
probably consisted of more than a hundred large birch-bark canoes.
"To avoid scaring away game and attracting the attention of
hostile enemies—or water monsters," said Tsonakwa, "Abenaki war
parties followed a strict protocol on the water. Silence was the
rule—no splashing, no shouting or cursing, and nothing was
thrown overboard.”

How many Indians would have been in the deer-hunting party
that found the skeletons? Tsonakwa estimated that meat for the
army of nearly 450 men could have been provided by a small hunt-
ing group of about six Indians. But contrary to Simpson's notion,
it seems unlikely that the hunters simply walked "less than an hour
away" from the camp. To carry back enough dressed venison, the
men probably set off in three canoes, going a good distance away
from the noisy encampment. Armed with flintlock muskets and
bows and arrows, they would then beach their canoes and stalk deer
on foot, paying special attention to salt licks, which attracted game.
After gutting the carcasses, they would drag the venison back to
the canoes.

According to early French maps indicating the "place where ele-
phant bones were found" in 1739, the Indians went hunting on
the southern side of the lower Ohio River. They were in the vicinity
of the rapids some miles east of modern-day Louisville, Kentucky,
and not far from Big Bone Lick, which would later become the
most famous fossil site on the Ohio River. The impressive bones of
Pleistocene mastodons and other very large mammals, extinct for
about ten thousand years, were abundant in the salty, sulfurous
back-channel bogs. The deer hunters from Quebec came upon the
skeletons of three immense creatures at the edge of a swamp reeking
of sulfur (fig. 2).°
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2. This wood engraving of 1804 shows two Indians in a canoe, dis-
covering afossil mastodon skeleton along ariver. Engraving by Alexander
Anderson, for Thomas Bewick's A General History of Quadrupeds (1804).
Photo: Graphic Arts Collection, Department of Rare Books and Special
Collections, Princeton University Library.

Ivory and Monsters

Seeking to understand why the hunters decided to carry away heavy
tusks, teeth, and bones, | asked Tsonakwa to imagine his ancestors'
reactions. First, he pointed out, even though they were unfamiliar
with elephants, Abenakis would have immediately recognized ivory
tusks as a precious commodity. The Abenakis prized the ivory teeth
of whales that they hunted in the Atlantic, and they also acquired
pieces of fossil mammoth ivory through trade with Arctic people.
Historical records show that Abenakis and other Natives encoun-
tered European explorers and traders in Canada looking for sources
of ivory to compete with the Russian trade in Siberian fossil mam-
moth ivory—these traders routinely asked about ivory "horns" and
teeth. Since isolated mastodon fossils and tusks are found in eastern
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Canada, New England, and around the Great Lakes, the Indians in
Longueuil's army might also have observed or heard about similar
remains closer to home."™

Historical evidence indicates that Algonquians, including the
Abenakis, were actively collecting and trading fossil ivory at a very
early date, and there were stories to explain the remains of huge
animals in the Northeast. The Algonquians, for example, referred
to the "bones found under the earth" as ancient monsters killed by
their culture hero Manabozho. In the seventeenth century, a
French missionary in Canada reported a "strange legend" circulat-
ing among the Hurons. They told of a monster with a "horn" that
could pierce anything, even rock. "Anyone possessing a piece of it
was supposed to have very good fortune. The Hurons did not know
where the creature was to be found, but [they] said that the Algon-
quins were in the habit of selling them small pieces of the magic
horn." These talismans were probably chunks of fossil ivory, gath-
ered by Abenakis and other Algonquians.

In a similar practice, the Creek Indians of the Southeast fash-
ioned amulets of pieces of "horn" that they sawed off from monsters
found lurking in water holes—most likely the tusks of fossilized
Columbian mammoths preserved in bogs, like the mastodons of
the Northeast. Archaeologists at the paleo-Indian Hiscock Site in
western New Y ork (occupied around A.D. 100) have found numer-
ous mastodon fossils and tusks along with tools made from mas-
todon bone. The mounds built by paleo-Indians in Ohio also
contain pieces of fossilized ivory tusks collected more than two
thousand years ago."

So Abenaki huntsmen would have taken tusks and teeth back to
show Longueuil because they themselves valued ivory and because
they knew that the Europeans were eager to obtain such things.
Indeed, within a few years of Longueuil's expedition, the competi-
tion had became fierce among French and English tusk collectors
in the Ohio Valley (dominated at that time by the French and their
Indian allies). The dangerous rivalry was vividly described in ex-
plorers' journals. For example, Colonel Christopher Gist, of the
British Ohio Company, purchased several great molars and tusks
from another English trader. The trader told Gist that earlier, in
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1744, he had buried a prize five-foot-long "horn" in a secret cache
"lest the French Indians should carry it away." The French-allied
Indians were known to acquire ivory for French traders. Gist also
met four friendly Shawnee men canoeing upriver who warned him
that sixty French Indians were encamped nearby. Gist abandoned
his fossil-hunting expedition after he heard the French Indians fir-
ing their muskets.”

By 1766, only four years after Daubenton's landmark paper made
the Ohio fossils so famous in Europe, a "considerable quantity of
elephants' teeth from the banks of the Ohio" was already stored in
the Tower of London, in the royal cabinet of curiosities. Some of
these may have been shipped to England by the Indian trader
George Croghan (1720-82), an adventurous Irishman who col-
lected mastodon tusks despite the perils. Croghan, who had arrived
in Americain 1741, learned Shawnee and Iroquois languages and
became an important diplomat and Indian agent for the British.
He knew of the bone beds in the 1740s, years before he began
deliberately collecting specimens in the 1760s. In his letters,
Croghan stated that local Indians guided him to the "extraordinary
Bones of Elephants" at the place they called the Great Buffaloes'
Lick. And he made the important point that even the "oldest Indi-
ans had no traditional Trace" of seeing these beasts alive (the local
knowledge of the Shawnees and other tribes in the Ohio Valley and
eastern United States is discussed in chapter 1).

In 1765, Croghan, with an escort of Shawnee men, began gath-
ering Ohio fossils intended for the English king's collection and
for others, such as Benjamin Franklin in Philadel phia. The Shawnee
guides were never named; however, searching old records for possi-
ble candidates, | found that a few years earlier, in 1759, Croghan
had negotiated with five Shawnee chiefs and sixty-four warriors at
Fort Pitt (now Pittsburgh) on the Ohio River some miles above the
big bone deposits. He listed the chiefs' names in his notes: they
were Misquepal othe, Waconathechea, Othoaway, Weseloutha, and
Woppepalathe. There is no way of knowing for sure, but it is quite
possible that some of these chiefs or their men joined Croghan's
fossil-collecting expeditions.



MARSH MONSTERS OF BIG BONE LICK 11

At Big Bone Lick, Croghan and the Shawnees loaded a flatboat
with fossils, including a magnificent tusk seven feet long. But the
precious cargo was lost when eighty French Indians (in this case,
Mascoutins and Kickapoos from the Great Lakes) attacked the
party. Several of the Shawnees were killed, and Croghan survived a
bloody hatchet blow to the skull and was captured. But by summer
of 1766, Croghan had escaped and set out to gather more fossil
ivory tusks on the Ohio, as will be described later.*

Besides ivory, however, there was another compelling reason for
Abenaki hunters' interest in the strange remains in the marsh,
hinted at in the early Huron legend of collecting "magic horns"
from monsters. Stories about dreadful monsters would have influ-
enced the men's reaction to the eerie sight of many gigantic skele-
tons emerging from the foul-smelling mire. Around the time of
Longueuil's expedition, Father de Charlevoix, a French missionary
in eastern Canada, recorded a fascinating Abenaki legend about the
Great Elk, a beast that despite its name sounds decidedly elephan-
tine. (Notably, the Iroquois knew this creature as Big Elk; see chap-
ter 1.) This animal's bulk made other animals seem like ants; it
had an extremely tough hide and could stride through eight-foot
snowdrifts. And the Great Elk had a peculiar, prehensile "extra
arm" extending from its upper body. Did some of Longueuil's
marksmen associate the mastodon skeletons they discovered in the
Ohio marsh with the legendary Great Elk?

Some scholars have suggested that the mythology of the Abe-
nakis and other tribes may actually preserve ancient memories of
living mastodons and mammoths hunted by distant ancestors in
the Ice Age. Humans and Pleistocene megafaunas did coexist for
many centuries, until the large mammals died out between eight
and ten thousand years ago. It has been demonstrated that oral
narratives about datable geological events can extend back at least
seven thousand years, and perhaps further. The notion that ances-
tral memories of Pleistocene-Holocene creatures persisted in folk-
lore is a possibility, but it is difficult to prove. On the other hand,
stories of such creatures could also have arisen from observations
or reports of well-preserved woolly mammoth remainsin Arctic ice
or in New England bogs. Water monsters with horns constitute a
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PeterFiris o1 "~

3. Horned Water Monster and a war canoe; note two large serpents
below. Algonquian rock art, Great Lakes. After Conway 1993. Drawing
by Peter Faris 2004.

pervasive motif across North American Indian cultures where pre-
historic elephant remains occur. The image of a horned water mon-
ster may have been a way of explaining mysterious tusked skeletons
eroding out of marshes and riverbanks.*

Abenaki tradition also featured a terrible water monster known
as Meskag-kwedemos ("swamp creature"). These monsters were said
to lie in lakes, rivers, and marshes, posing great danger to canoes
(fig. 3). According to Abenaki historical records (beaded mne-
monic devices known as wapapi), in the early seventeenth century
Abenaki guides warned French captains in Quebec to be "respect-
ful" of Meskag-kwedemos. Men in canoes "should not make loud
noises or firetheir muskets without good reason." War canoes were
especially at risk, because "in the bloody days of the wars, the mon-
sters are numerous; there is much to eat." When fighting the Mo-
hawks, for example, the Abenakis would "take hold of the enemy's
canoes to capsize them ... so the Meskag-kwedemos will rise from
the depths to eat them.""”
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When hunters from Quebec encountered the unusual, oversize
animal bones and tusks in the Ohio marsh, they may have associated
them with water monsters. That would parallel the reports of early
French explorers in the Great Lakes region who learned that when
Natives discovered massive mastodon bones and tusks in swamps
and streambeds, they also identified them as underwater horned
monsters. Perhaps the Abenaki hunters believed that the bones and
teeth from the swamp carcasses would convince the French that
the fearsome M eskag-kwedemos really existed.

Is it possible that an Abenaki narrative about water monsters ac-
tually accompanied the fossils to Paris? It's an intriquing thought.
Consider how Daubenton came to know the facts of the 1739 dis-
covery. As we have seen, Daubenton stated that the discovery was
made by "les Sauvages," and that they were the only ones to see the
fossils in situ. The description of their discovery came either from
Longueuil himself before his death in 1755 or from other
Frenchmen on the Chickasaw campaign of 1739—or perhaps (as
George Gaylord Simpson suggested) from written notations about
the Indian discovery that accompanied the specimens when they
were placed in the Cabinet du Roi in 1740. In any of these cases,
an oral or written account may well have mentioned an interpreta-
tion of the remains offered by original finders. Keep in mind that
the Indians spoke some French and Longueuil and his men knew
some Algonquian, so they could have conversed about the hunters'
remarkable discovery in the salt marsh.

French explorers and scientific thinkers of Daubenton's era (and
earlier) were very interested in recording what Native Americans
thought about large vertebrate fossils. In 1748, for example, Count
Buffon, Daubenton's colleague in Paris, received a letter from a
French officer named Fabri who had accompanied Longueuil to
New Orleans. Fabri recounted a Louisiana tribe's tradition about
monsters based on mastodon fossils. He also told Buffon that simi-
lar fossils were known to Natives in Canada, and Fabri remarked
that some Indians referred to mastodons as "the grandfather of the
buffalo." We know that Fabri (and another Frenchman named du
Hamel) also detailed for Daubenton the circumstances ofthe 1739
discovery on the Ohio. Little is known about Fabri except that he
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participated in the campaign from Montreal down the Ohio and
on to New Orleans, and he obviously maintained an active interest
in Indian fossil lore.*

If Daubenton knew of Canadian Indian traditions about carnivo-
rous water monsters that suddenly emerged to attack canoes, it
would help explain his erroneous conclusion that the giant molars
belonged to a living species of gigantic carnivorous hippopotamus.
He was unfamiliar with mastodon molars, which—unlike flat ele-
phant molars—have sharp points, and in his day, pointed teeth were
taken to indicate a carnivore. Mastodon teeth do resemble hippo-
potamus teeth, so it was logical for the French naturalist to visualize
a New World version of the terrible African water monster feared
for its attacks on boats."”

Indeed, in Europe, knowledge of the hippopotamus was "won-
drously vague" until the end of the eighteenth century (the first
live hippo was not displayed in Europe until 1850). In Daubenton's
day, the mid-1700s, information about the hippopotamus came pri-
marily from the Bible and from classical Greek sources, which de-
scribed the animal as a monstrous water beast that overturned boats
and killed men, something like the Meskag-kwedemos. In about
1760, aFrench explorer in the Congo sent aletter to Paris describ-
ing an enormous water beast, apparently a hippopotamus, that sud-
denly surged up to smash boats, and Daubenton would have known
Konrad Gesner's illustration (1563) of a hippo as an aquatic, car-
nivorous monster attacking a crocodile, and other seventeenth-cen-
tury engravings of savage Hippo-Behemoths (fig. 4). As late as
1711, Siberian mammoths were confused with the biblical Behe-
moth, identified by theologians as the hippopotamus.™

And, since the early 1600s, we know that the Abenakis had
warned French captains about very similar water monsters. Such
talesfiltered back to France, through traders, explorers, and soldiers
like Fabri. All these facts suggest that Daubenton may well have
been influenced by American Indian lore about dangerous water
monsters when he postulated that the great molars belonged to a
giant hippopotamus living in the Ohio River. Unfortunately, any
written notes once attached to the fossils about the hunters' discov-
ery have been lost. All we can say for sure is that the hunters decided
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4. Hippopotamus attacking a crocodile, woodcut by Konrad Gesner,
1563. Until the mid-nineteenth century, Europeans imagined the hippo-
potamus as a carnivorous "water monster." Dover Pictorial Archives.

it was worth the extra work and weight to collect specimens from
the three monstrous creatures. They took a tooth from each jaw-
bone and dragged some tusks and one immense thighbone from
the bog and loaded them into their canoes.

The Ohio Fossils in Paris

As | delved deeper into this story, | became ever more curious to
know what finally happened to those historic fossils. In 1943,
George Gaylord Simpson had also wondered whether Longueuil's
specimens might still be in the museum in Paris, but the German
occupation of France during World War Il made it impossible for
him to confirm their whereabouts. In December 2000, more than
250 years after the Ohio fossils were found by Native American
hunters, | arrived in Paris hoping to learn the fate of the relics.
Would they still be in the old Museum of Natural History?
Walking in the cold rain along the Seine, | turn onto the rue
Cuvier and enter the gate of the Jardin des Plantes, the royal botani-
cal gardens founded in 1635. Passing by Cuvier's house, the site of
his study and anatomy laboratory, | remind myself of the arduous
odyssey of the specimens. After traveling down the Ohio and Mis-
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sissippi riversin 1739, and withstanding attacks by the Chickasaws,
the fossils arrived in New Orleans, were loaded on a French ship,
crossed the Atlantic, and werefinally placed in the Cabinet du Roi,
in the Jardin des Plantes. Between 1740 and 1861, the fossils had
been stored in at least three different buildings. | knew that the
femur and two of the three teeth (but not the ivory tusks) had
somehow survived the upheavals of the French Revolution (1789),
because Cuvier had mentioned their existence in 1834. But after
that the fossils seem to have dropped out of sight.

Paleontologists had advised me that the Paris museum's dust-
laden collectionswere disorganized, last catalogedin 1861. To find
a particular specimen would require luck; it would also require
the help of some individual in the laboratory who happened to
have studied that particular fossil and might remember its location
in the museum's vast holdings. | had arranged to meet Pascal Tassy,
curator of vertebrate fossils in the Museum of Natural History, at
his office on the rue Buffon. The lanky paleontologist hears my
request with delighted surprise. By an amazing coincidence, he
says that he himself unearthed the two Longueuil specimens from
deep in the museum that very week. Tassy was comparing the teeth
with other mastodon teeth from America, in an attempt to find the
lost third tooth from Longueuil's expedition. Voild!—there are
the two big molars on his old oaken desk, amid a jumble of other
American mastodon teeth, including one sent to Cuvier by Benja-
min Franklin (fig. 5).

Tassy places one of the molars in my hands. | turn the heavy,
burnished tooth over in my palms and read Daubenton's inscrip-
tion in faded black ink: b. de Longueuil 1739. We marvel over the
fact that we are holding the very same molars wrested from the
stony jaws of marsh monsters so long ago in America. "What a story
these relics must hold,"” Tassy reflects. He confides that he hopes
someday tovisit Big Bone Lick in Kentucky, "the place where Amer-
ican paleontology and bourbon were invented." Then he confides
another secret. The huge femur that was discovered by the Indians
is prominently displayed here in the museum. But few people know
it, says Tassy, because the label iswrong.
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5. Pascal Tassy, curator of vertebrate paleontology, National Museum of
Natural History, Paris, holding one of the mastodon molars discovered by
the Indian hunters in Longueuil's army near Big Bone Lick on the Ohio
River, 1739. Photo: Adrienne Mayor.

Sure enough, at the top of the curving wrought-iron staircase,
two great mastodon femurs from the New World have guarded the
entrance to the Paleontological Gallery since about 1865. Held up-
right by iron bands, the South American bone on the left is labeled
as a gift to Cuvier from the great naturalist Baron Alexander von
Humboldt. The North American mastodon femur on the right is
labeled "Gift of Thomas Jefferson” (fig. 6).

Going through the museum archives, however, Tassy was sur-
prised to find that Thomas Jefferson had never shipped a mastodon
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6. The fossil mastodon femur discovered in 1739 by Indian hunters on
the Ohio River, now at the entrance to the National Museum of Natural
History, Paris. Courtesy of Pascal Tassy, Geodiversitas24 (2002).

femur to Paris. Jefferson, America's third president and a pal eonto-
logical scholar, did collect many fossils from Ohio, Kentucky, and
Virginia, and he sent several important specimens to Cuvier in
Paris. But that was half a century after Longueuil's expedition, after
Big Bone Lick had become famous.

Mystified, Tassy dug further and learned that an American
scholar studying Jefferson's papers in Paris, Howard Rice, had
uncovered the mistake in 1951. By comparing the meticulous
records kept by Jefferson of the specimens he sent and Cuvier's rec-
ord of fossils received, he established that the great thighbone
long thought to have been donated by Jefferson exactly matches
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Daubenton's detailed drawing of the femur brought to Paris by
Longueuil in 1740. It was a natural mistake for later curators to
assume that the venerable pair of American fossils must have been
donated by the two most celebrated scientific friends of Cuvier,
Baron von Humboldt and President Jefferson. There is no doubt,
however, that this femur is the very same one found by Abenaki
huntersin the marshin 1739. In2001, the labels were corrected.*

In summer of 2002, a bulky package from Paris was delivered to
me in Bozeman, Montana. Inside were realistically painted casts of
the two great molars discovered by the hunters, the specimens that
Tassy had shown me. But there was a third colossal molar, twice
the size of the others (fig. 7). It turned out that Tassy had solved
the case of the missing third tooth, lost for two centuries in the
bowels of the Paris museum. By comparing the original 1756 draw-
ing of the three molars with all the other mastodon teeth from
Americathat | had seen spread out across his desk that day in 2000,
Tassy was able to identify the lost molar. The third molar had been
mislabeled sometime after Cuvier's statement of 1834, identified as
a gift to Buffon from the British naturalist Peter Collinson, an avid
collector of American mastodon fossils. At last, all of the relics col-
lected by the Abenaki huntsmen have been accounted for, except
for the ivory tusks, which were probably looted during the French
Revolution.”

"The Indian hunters knew that these bones and teeth were
strange and important," remarked Tassy that day in Paris. "Accord-
ingly, al the early French scientists who studied these fossils cred-
ited the American Indians with the discovery." How many other
Indians had observed mastodon or dinosaur fossils in America,
mused Tassy, and what stories did they tell? It was a paleontologist's
question that only a folklorist could answer. Tassy's curiosity
spurred me to search for evidence that the remarkable mastodon
remains of the Ohio Valley had captured the attention of other
Native American groups who traveled in the area. The earliest oral
legend told by northern tribes about the Ohio fossils was written
down twenty-seven years after the Abenaki discovery of 1739, by a
trader named George Morgan.
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7. The three mastodon molars discovered by the Indians who accom-
panied Longueuil down the Ohio River in 1739, now in Paris. Arrow =
twenty-four inches long. Casts created by the Laborotoire de
Paleontologie, Museum National d'Histoire Naturelle, Paris. Photo:

Adrienne Mayor.
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IROQUOISAND WYANDOT KNOWLEDGE OF BIGBONE LICK

In 1766, George Morgan accompanied the indomitable Irish trader
George Croghan on his return to the salt licks on the Ohio, a year
after the boatload of fossils and ivory had been sunk during the
Indian attack described above. Morgan, age twenty-three, was the
junior partner of a trading company in Philadelphia. (Later, during
the Revolutionary War era, Morgan won the trust of the Indians
by his passionate defense of their territorial claims, as George Wash-
ington's Indian agent for the Continental Congress, and helped to
instill the Founding Fathers' admiration of Indian democracies.)

In 1766, Croghan's party discovered the remains of at least thirty
mastodon skeletons at the edge of a swamp. Morgan personally
packed a large box full of mud-encrusted bones, including a
femur, a very large tusk, and huge jawbones with molars (fig. 8).
But Morgan also collected one of the oldest recorded Indian
traditions about the Ohio fossils. By this time, George Croghan
had become a celebrity whose exploits were narrated in the news-
papers along with reports about Big Bone Lick, and Morgan was
equally famous. Remarkably, however, modern historians of Big
Bone Lick are unaware of Morgan's account—which was published
in London and New York in 1795-96 by William Winterbotham,
cited in 1803 by Rembrandt Peale, and reprinted in America by
Henry Mercerin 1885.**

Morgan recalled his trip to Big Bone Lick in correspondence to
a Mr. Morse (probably Jedidiah Morse, the "father of American
geography," a scholar sympathetic to Indian causes). Morgan re-
marked that he and other traders in the Colonies had already seen
many large molars from the Ohio Valley, which had been collected
by various Indian war parties. When Croghan and Morgan arrived
at the salt licks in 1766, they traded with several Iroquois war par-
ties who were on their way "to fight the southern Indians."

From earliest times, the Iroquois of the area around Lake On-
tario and New York State routinely traveled down the Ohio River
on their way to make war in the deep South. The powerful Six
Nations of the Iroquois Confederacy (Seneca, Cayuga, Mohawk,
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8. Mastodon tusk, tooth, and femur, collected by George Morgan in
1766, at the time of his conversation with the Iroquois-Wyandot chief
at Big Bone Lick. Engraving published in Winterbotham 1795.

Oneida, Onondaga, and, after the early 1700s, Tuscarora) had con-
trolled the Ohio Valley for centuries—even before Columbus, ac-
cording to Iroquois historians. The Iroquois had turned against
their Huron neighbors in Canada in the early 1500s, and in the
1600s they had nearly wiped them out. By about 1700, the Huron
survivors left Canada for Ohio, where they became known as Wyan-
dots. Subsequently, the Iroquois made peace with the Wyandots
and included their "little brothers" in raids against southern ene-
mies, such as the Cherokees and Chickasaws.*

At Big Bone Lick, Morgan and Croghan met a large party of
Iroquois and Wyandot warriors traveling south to fight the Chicka-
saws. The head chief was a very old man of about eighty-four, wrote
Morgan. "l fixed on this venerable chief as a person from whom
some knowledge might be obtained." After presenting him with
tobacco, paint, and ammunition, Morgan, with careful courtesy,
asked the old man what his people knew of the immense skeletons
in the marsh. Croghan, who spoke Iroquois, may have translated,
as Morgan wrote down the story. "Whilst | was yet a boy," began
the old chief, "l passed this road several times, to war against the
Catawbas."
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Morgan failed to record the old chiefs name or tribe. The Iro-
quois and Catawbas of South Carolina had engaged in fierce war-
fare between 1650 and 1760, and the Huron-Wyandots fought Ca-
tawbas until atreaty was made in 1729. So the chief may have been
aWyandot who had fought Catawbas as a boy, or he may have been
an Iroquois. In treaty archives and the diaries of Croghan, Gist,
and George Washington, | found the names of several Iroquois
chiefswho conversed with British colonistsin the period 1740-60.
For example, the Onondaga orator Canassatego attended a council
in Philadelphiain 1742, and the Seneca chief Canagaat came from
his "castle" on the Allegheny to deliver speeches at Fort Pitt in
1759 and 1761. The Iroquois chiefs lononerissa and Cosswerteni-
cea had dealt with Croghan in the Ohio Valley in 1749, asdid Tana-
charisson and Monacatoocha, who also met with George Washing-
ton on the Ohio River in 1754 (Washington himself collected
fossils at Big Bone Lick). One of these men may have been the old
chief who spoke with Morgan in 1766. Monacatoocha would be
a good candidate: in 1754 Washington had recorded his speech
castigating white intruders and "Disturbers in this Land [which] is
our Land, and not yours, [given to us] by the Great Being Above."*
Similar sentiments are prominent in the old chiefs fossil story of
1766, which continued as follows:

The wise old chiefs, among whom was my grandfather, then gave
me the tradition, handed down to us, respecting these bones. After
the Great Spirit first formed the world, he made the birds and
beasts which now inhabit it. He also made man, but having formed
him very white, and imperfect, and ill-tempered, he placed him
on one side of it [the world], where he now inhabits, and from
whence he has lately found a passage across the great water, to be a
plague to us.

As the Great Spirit was not pleased with his work, he took of black
clay and made what you call a negro, with awoolly head. This black
man was much better than the white man, but still he did not answer
the wish of the Great Spirit. ... At last, the Great Spirit having pro-
cured a piece of pure, fine red clay, formed from it the Red Man,
perfectly to his mind, and he was well pleased with him, that he
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placed him on this great island, separate from the white and black
man, and gave his rules for conduct, promising happiness in propor-
tion as they should be observed.

At last the old man turned to the fossils. The red man "was perfectly
happy for ages, but foolish young people, at length forgetting his
rules, became exceedingly ill-tempered and wicked." Therefore,
"the Great Spirit created the Great Buffalo, the bones of which you
now see before us. These made war upon the human species alone,
and destroyed all but a few, who repented and promised the Great
Spirit to live according to his laws if he would restrain the de-
vouring enemy. Whereupon he sent lightning and thunder, and de-
stroyed the whole race [of giant bison] in this spot.” But a pair of
these great bison, male and female, "he shut up in yonder moun-
tain, ready to let loose again should the occasion require."”

The Creator relented and destroyed the giant bison before they
completely wiped out the Indians. With the aid of scholar Barbara
Mann's insights about Iroquois beliefs, we can imagine that the
original Iroquois and Wyandot tale was a story of restoring har-
mony and balance in nature. Instead of totally destroying danger-
ous earth-water monsters, sky spirits "neutralized" them with light-
ning and buried them in the earth, where they remain "dormant."*

The introductory part of the chiefs story about the geographic
distribution of three human races was obviously recent oratory, in-
tended for European ears. The chronology of creation progressing
from imperfect white men to black men and culminating in morally
advanced red men veers from older, traditional Iroquois belief that
Natives were created before Europeans. References to race were
common in Indians' speeches to whites at this time, and the chiefs
criticism of Europeans was meant to support Native claims to the
god-given lands being stolen by the encroaching settlers. The chief
viewed the ancient bones as markers of territorial rights, as physical
memorials of the sky spirit's intention to make the land safe for
Indian ancestors. The concept that fossil legends could serve as his-
torical "deeds" to land to contest Euro-American appropriations
was suggested to me by Paul Apodaca, a Navajo-Mixtec scholar of
Native American mythology. It is a theme that recurs as we travel
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across the New World, and it also figures in modern disputes over
fossil ownership.”

The rest of the chiefs tale, about the giant buffalo, had probably
circulated for at least three generations. If the chief in his eighties
had heard the story as a boy from his grandfather, that means the
story explaining the great bones was already being told by about
1690—a generation before Longueuil's expedition. The Iroquois,
and later the Wyandots, on the warpath against the Cherokees and
Catawbas followed the old Iroquois Trail south (the same route
taken by the Canadian Indians who canoed with Longueuil down
the Allegheny and Ohio riversin 1739). As Iroquois and Wyandot
warriors of the Northeast traveled back and forth to raid in the
South, they became aware of the masses of oversize animal skeletons
submerged along the Ohio.

The obvious antiquity of the tradition recorded by Morgan led
me to search for further evidence to indicate just how long ago the
Iroquois and Wyandots from the North had first discovered the big
bones in the Ohio marshes.

Giant Bison and Witch Buffalo

It was thanks to the long-standing French fascination with Native
American fossil lore that | began to recover the evidence | was seek-
ing. During my visit with Pascal Tassy and other paleontologists in
the Paris Museum of Natural History, Madame Francoise Ozanne,
the elderly librarian of the French Geological Society, took an inter-
est in my project. She showed me "Les Legendes des Iroquois,” an
article penned in an ornate style in 1885 by the Marquis de Nadail-
lac. He included a French translation of a curious tale about pyg-
mies killing gigantic buffalo at a salt lick, a tale that had been trans-
lated from Iroquois into English only a few years earlier. | would
eventually discover that this story was a real fossil legend, probably
dating to the 1500s.

Back in the United States, | consulted the original report to the
U.S. Bureau of Ethnography cited by Nadaillac. There | read the
story, "The Warrior Saved by Pigmies,” told by an unnamed Iro-



26 INTRODUCTION

quois storyteller in his or her native tongue to Mrs. Erminnie
Smith, an ethnologist-linguist born in 1836. Smith lived many
years with the Iroquois, spoke their language, and was adopted into
the Tuscarora nation. But neither Erminnie Smith nor the Marquis
de Nadaillac had any idea that they were translating an account of
an early Iroquois encounter with the Ohio fossils. Nadaillac noted
elsewhere that the Iroquois credited thunder spirits with the de-
struction of giants, and suggested that chance discoveries of huge
bones and teeth of pachyderms of Tertiary and Quaternary times
must have confirmed such legends for the Iroquois, but in this
case somehow he failed to connect the striking story about enor-
mous bison remains to fossils. In 1914, the British mythologist
Lewis Spence retold the same tale—his version was illustrated with
a romantic painting of the pygmies—but he too missed the story's
paleontological meaning. Like Nadaillac and Smith before him,
Spence focused on the supernatural pygmies in the story. But for a
folklorist searching for fossil legends, the story's geographic and
historical significance stands out. It remained to discern how old
the tale really was.”

The tale begins, "It was customary for the Iroquois tribes to
make raids upon the Cherokees while the latter inhabited the
swamps of Florida." That was an important clue—I| asked Barbara
Mann what time period was signified by this phrase. The storyteller
had used the old Spanish designation "La Florida," which meant
the entire Southeast, from Carolina to Florida to the Mississippi
River. This indicated that the story had been told during the Span-
ish colonial era. Other clues to the tale's age lay in the enmity be-
tween Cherokees and Iroquois. According to Mann, the Iroquois
had driven the Cherokees south from the Ohio Valley in about A.D.
500, and according to the Iroquois historian David Cusick (writing
in 1825), the Iroquois were already battling the Cherokees in
the Southeast by the time of Columbus, although many modern
historians conservatively date the hostilities to the late 1500s. No-
tably, the English colonist John Smith met an Iroquois war party
in Virginiain 1608.”

The Iroquois were adventurous long-distance explorers, bring-
ing back reports of strange sights and exotic folklore, including
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fossil lore. For the Iroquois, ajourney from upstate New Y ork to the
southern Alleghenies "was regarded as a mere excursion or scouting
trip," and journeys of thousands of miles were ordinary for them.
They routinely brought back captives from distant locales, Shaw-
nees and Cherokees, who were adopted into the Iroquois nations.
Some captives became storytellers, integrating their own traditions
with those of their new tribe. In this way, the Iroquois probably
heard Shawnee ideas about Big Bone Lick and perhaps learned that
the Cherokees called the Ohio Valley "the Land of Horned Water
Monsters," or Uktena, who were the enemies of the Thunder Birds
(Tlanuhwa) of the Tennessee River.”

Still tracking the date of the tale of the pygmies and giant bison,
| searched out other tales of early Iroquois explorers. In Native cul-
tures, scouts and explorers were trusted reporters and often became
storytellers, or repositories of oral traditions. According to David
Cusick, his tribe's oral histories stated that some centuries before
Columbus the Iroquois had sent an expedition party of fifteen men
and two chiefs to explore west of the Mississippi River. Just before
reaching the Rocky Mountains, however, they encountered "a
giant" and turned back. After many years, the explorers returned
home with amazing tales of the strange people and animals of the
West. Around the same time, wrote Cusick, the first Iroquois war
party crossed the Ohio River and camped on the bank on the Ken-
tucky side, where a monstrous "furious Lizard" killed all the war-
riors except for one, who killed the monster and survived to tell
the tale. Although there is no mention of unusual skeletal remains
in these two ancient accounts in Iroquois oral history, it's tempting
to speculate that the giant and the monster lizard might have re-
flected attempts to describe some extraordinary fossils in the Bad-
lands and the Ohio Valley, respectively. At least, | was beginning to
fill in the cultural and chronological background of Erminnie
Smith's story of pygmies and giant bison.”

According to that tale, after more than two years of fighting
Cherokees in the "Southern country,” a party of Iroquois warriors
was returning home. When one of the men fell deathly ill, the
group abandoned him on ariver south of the Allegheny Mountains,
the Ohio. On their arrival back in their village, the men claimed
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that their companion had died in battle. But the warrior eventually
recovered and made his way home, where he told this story: One
night, near death and lying by the river, the warrior had avision in
which three pygmies or Little People arrived by canoe. The Little
People told him that they were on their way to a nearby salt lick
where there were "many strange animals." They planned to ambush
these giant beasts as they emerged from the earth. The sick warrior
watched as a huge male and two female animals "arose out of the
lick" and the Little People killed them with arrows.

The Little People cared for the warrior until he was well, and
escorted him back to hisvillage. After he told his tale, the men who
had abandoned him were punished. But the warrior's compelling
description of gigantic "buffalo" rising from the murky salt marsh
caused the Iroquois to develop a "strong desire to see the lick."
Accordingly, a large party of Iroquois was organized—not for war,
but to rediscover the bone bed. The Iroquois "searched for it and
found it surrounded with the bones of various large animals killed
by the pigmies."

The hallucinatory vision of giant buffalo emerging from the
swamp could be interpreted as the delirious warrior's efforts to
make sense of the sight of large, ghostly animal skeletons partly
submerged in a swamp of the Ohio River. His feverish condition,
brought on by illness, was like a vision quest, in which dreams of
the past or future are sought through fasting. The idea of special,
sacred animals hidden in the ground is a widespread Amerindian
motif, and the theme of awarrior abandoned by companions frames
many other vision-quest stories; for example, a Wyandot story
about a warrior's discovery of the Thunder Beings begins with a
similar abandonment. To his observation of the real but mystifying
natural phenomenon of remarkable bones, the warrior added some
familiar elements from Iroquoian mythology. The Little People
(translated by Smith as "pigmies") were small folk of supernatural
strength, legendary protectors of isolated people and hunters, and
they had helped the early Iroquois by slaying monsters, serpents,
and other dangerous, primeval creatures.

The Wyandots also had a legend about Big Bone Lick, collected
by an ethnologist in 1850-90. In the Wyandot story, the bones
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were identified as those of Witch Buffaloes, immense female bison
as high as trees with horns extending straight out from their fore-
heads aslong asamanistall. Long ago, these Witch Buffaloes ruled
the "great and ancient spring" of pure water at Big Bone Lick, and
so dominated the spring that other, smaller game animals were
forced out. The Wyandots could no longer hunt or gather salt there,
until the Little People wiped out the Witch Buffaloes, leaving the
vast heaps of big bones at the spring. Then, as the pure spring
shrank in size over the ages, it came to be called Oh-tseh-yoob-mah,
"Spring of Bitter Water."

The Wyandot tale accounts for both the salty water and the
masses of bones at Big Bone Lick. Notably, among the Pleistocene
fossil remains of the Ohio River are the skulls of extinct, giant bison
with straight horns that span six feet, and these were apparently
recognized by Wyandots, Iroquois, and other early Indian observ-
ers as much larger relatives ofliving buffalo.

A crucial aspect of the Iroquois fossil legend preserved by Ermin-
nie Smith is that the warrior's discovery of strange remains in a
faraway land inspired his tribe to organize an expedition to investi-
gate the big bone site. According to Barbara Mann, bones and parts
of animals, including fossils, were considered powerful "earth med-
icine." Noting that the Iroquois often went on "pilgrimages to such
spiritual spots and bone heaps,” Mann suggests that the Iroquois
in the tale intended to gather some of the bones of the giant game
from the deep past to use as hunting medicine. And, indeed, among
the Wyandots, too, there are old traditions about going out to col-
lect the "calcified bones of destroyed monsters" to make hunting
amulets, described by a Wyandot elder in 1912.°°

The story of the Iroquois warrior at Big Bone Lick is the first
of many examples described in this book of active verification of
paleontological finds undertaken by various Native nations. These
widespread examples counter George Gaylord Simpson's assertion
that Indian discoveries were always accidental, never purposeful,
that they were casual finds without sequel, and that they never re-
sulted in "permanent record or continuous development."” The
reports and investigations by the Iroquois and others were not sci-
entific in the modern sense, of course, but there is something akin
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to scientific inquiry in these activities. Scouts and explorers were
expected to bring back accurate, verifiable reports of their observa-
tions. Deliberate efforts were made to authenticate empirical evi-
dence: witnesses seeking reproducible results traveled to view the
firsthand reports of big bone sites. The authentication led to narra-
tive theories explaining the giant bones, which were recognized not
only as organic remains but also as related to smaller, living species.
These explanations were then integrated into oral histories and
maintained over centuries in an oral culture, satisfying Simpson's
requirement of "permanent record and continuous development."”

Some significant details of the original Iroquois and Wyandot
stories were almost certainly lost or mangled in translations, and
Morgan's translated tale of 1766 has strong biblical overtones. One
longs to know the chiefs exact words without the eighteenth-cen-
tury European filter. As many Native American scholars have
pointed out in conversations with me about the fossil legends gath-
ered here, European concepts such as "Great Spirit" or "Creator"
ring false in original Indian cosmology. The traditional view of the
cosmos was based on the maintenance of a precarious balance
among earth, water, and sky powers, so that no one force "runs
amok," explains Barbara Mann. Sky, earth, and water powers (often
represented by large birds, giant buffalo, and various land and water
monsters) were in eternal and sometimes violent tension but could
never totally destroy each other.

Applying Mann's insights, one realizes that many fossil tales
concerned restoring natural harmony and balance. Rather than
eliminating all of the earth-water monsters, sky spirits struck them
with lightning and buried them in the earth, where they continue
to exist in a kind of mystical suspended animation.**

In many oral fossil legends recorded by Europeans, distortions
and misinterpretations can make it difficult to untangle what the
Native speakers really intended to say. Yet it seems well worth the
effort to try to understand these extremely rare written records of
ancient oral traditions. The Iroquois account of the giant bison
bones in the Ohio Valley probably dates back to the 1500s, the era
when most historians believe that the Iroquois-Cherokee conflicts
began, calling into question Simpson's argument that most Indian
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fossil finds were "relatively late, long after white men were thor-
oughly familiar with similar fossils."* The Iroquois had observed
the Ohio fossils at least two centuries before Longueuil's expedi-
tion, and as Mann points out, the story of the warrior's experience
at Big Bone Lick has none of the European influences so obviousin
Morgan'sstory of 1766. But Morgan's story is significant because it
confirms that by the late 1600s the Iroquois (and Wyandots) had
devised a coherent theory to explain the oft-observed evidence of
extraordinary animal bones in the Ohio Valley.

The Abenaki discovery of mastodon fossils at Big Bone Lick in
1739 and the even older Iroquois and Wyandot interpretations of
Pleistocene fossils on the Ohio River as the remains of giant bison
show that, before the arrival of Europeans, Native Americans had
already observed large vertebrate fossils as organic evidence of ani-
mals of the distant past and had tried to understand their disappear-
ance. Unlike the explanatory narratives of the ancient Greeks and
Romans and medieval Europeans, who commonly identified Pleis-
tocene mammal bones as those of human giants, the legends col-
lected by Smith, Morgan, and others indicate that many North
American Indian groups understood that some of the extinct mam-
mal skeletons belonged to larger ancestors of modern bison.

This introduction has opened a window onto the earliest inter-
pretations of remarkable fossil bones encountered by Abenakis, Iro-
quois, and Wyandots of the Northeast on their adventures in the
South. The following chapter shows that these groups and others
were also aware of large vertebrate fossils in their own lands, and
their local knowledge was of considerable interest to such investiga-
tors as Cotton Mather, Thomas Jefferson, and Georges Cuvier.



The Northeast: Giants,
Great Bears, and Grandfather
of the Buffalo

There isvery Little in any Tradition of the
Salvages [sic] to be relied upon.
—Cotton Mather, 1712

This is their Tradition and | see no reason why it should
not be received as good History, at least as good as a
great part of ours.

—George Rogers Clark, 1789

AFTER the Abenaki discovery
of 1739 and the American fossils' scientific debut in Parisin 1762,
the mastodon, Columbian mammoth, and giant bison deposits at
Big Bone Lick began to attract the interest of European and Ameri-
can scientists. The early investigators sought out the traditions of
the Shawnees and Delavvares in their efforts to understand the ex-
tensive bone beds in the Ohio Valley. But Pleistocene mastodons
and oversize buffalo and bears—as well as dinosaur tracks and even

rare dinosaur bones—also existed in the Northeast, and these
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conspicuous remains had influenced exciting tales of giant creatures
among the Iroquois, Delaware, and other nations. European
colonists first learned some of these stories as early as 1705, when
some stupendous "bones of giants" suddenly appeared along the
Hudson River.

At the turn of the eighteenth century, there was no European
science to contrast with Native American interpretations of big
bones. Until 1793-1806, when Georges Cuvier published his sci-
entific discovery that mastodon and mammoth fossils were the re-
mains of long-extinct elephant species, Europeans and colonists in
America were struggling to understand the reports of skeletons of
startling magnitude from around the world. According to tradi-
tional biblical interpretation, the petrified bones belonged to giants
drowned in Noah's Flood, and their presence in far-flung lands was
believed to demonstrate the Flood's global effects. Many Europe-
ans believed that the mammoth remains in Siberia, for example,
had been carried there by the vast waves of the Deluge. In 1804,
Cuvier formally described and named the American mastodon, and
he devised a scientific theory of catastrophism to replace the Flood
myth. But references to the biblical Deluge to explain the huge
skeletons recurred through the mid-nineteenth century. Mean-
while, some early naturalists speculated that the great bones of the
"American incogniturri” or "Ohio animal" belonged to whales, or
to carnivorous beasts that would be found alive in the unexplored
wilderness further west.

Pre-Darwinian European and American theories about the
meaning of the fossil record have received considerable attention
in paleontological literature, but the fact that Indians of North
America had observed large vertebrate fossils and created their own
explanations is little known. Those traditions, like those of the Iro-
quois and Wyandots retold in the introduction, were part of a rich
body of lore handed down orally over generations, now mostly lost
to us. Tantalizing fragments of those ideas are preserved in colonial
accounts of fossil exposures in the Ohio Valley, New England, and
the mid-Atlantic, and in recorded conversations with Native peo-
ple. And by the early nineteenth century, some literate Native histo-
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rians began to publish (and update) their people's oral traditions.
Drawing on all these sources, this chapter explores how the cultures
of the Northeast viewed the physical evidence of strange creatures
that had disappeared in the deep past.

GIANTS AT CLAVE RACK, NEW YORK, 1705

The spectacle of enormous bones and teeth eroding out of the
banks of the Hudson at Claverack (south of Albany, New York) in
1705-6 drew curious crowds from miles around (see map 1). Two
groups in particular—the Indians of the Hudson Valley and Dutch
and English farmers—debated the identity of the remarkable re-
mains, and word of the New World "giants" electrified intellectual
circles in the Colonies and Europe.

Indian tales about giants fascinated the Puritan poet Edward Tay-
lor, who examined some of the Claverack creature's great "fangs"
(one was said to hold a pint of liquor) and bones (one thighbone
was claimed to be seventeen feet long—three times the actual
length of a mastodon femur). In his letters, his diary, and a long,
romantic poem about the giant based on local Indian lore (1705-
8), Taylor gives us a sense of the conversations between colonists
and Native Americans about the fossils. Some colonists thought
the remains were whale or elephant bones, but those who believed
literally in Noah's Flood agreed with the Indians who thought the
remains had belonged to extinct giants.

The Indians "flocking to see the monstrous Bones upbraided
the Dutch farmers" for not believing what the Indians had already
told them, that giants once inhabited the Hudson Valley. In about
1668, as ayoung man, Taylor himself had heard local Indians de-
scribe a "Gyant of incredible Magnitude,” but he had "disbelieved
it till he saw the Teeth" of the Claverack skeleton in 1705. Ac-
cording to the Indians (probably Iroquoian-speaking Mohawks, Al-
gonquian Mohicans, Abenakis, and Pequots, among others), the
Claverack remains belonged to a giant called Weetucks or Maushops,
who lived about eight or ten generations ago (some said it had died
out "centuries ago").
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Map 1. Eastern North America (map by Michele Mayor Angel)

The description of the giant, as "high as the Tops of the Pine
Trees," seems to conflate the behavior of a marauding elephant with
that of a huge bear. Weetucks hunted bears by knocking them out
of tree branches, and it could wade into "the River 12 or 14 feet
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deep and catch many Sturgeons at a time." (Keep in mind that in
many Native traditions, "giants" of ancient eras were often under-
stood to be primeval beings that were neither animal nor human.
The traditional Abenaki saying is typical: "In the beginning when
everything started, men were like animals and animals were men.")

There was controversy among the Indians over whether these
giant beings were humanlike or dangerous to humans. According
to Taylor, "the Tradition among the Indians" was that although
the giants were carnivorous, they were "peaceable and would not
hurt the little Indians." Nevertheless, people of the old days were
always afraid of them, even though it was possible to approach them
cautiously with offers of meat. A contrasting version of the fossil
legend was told by the Mohican and Delaware people. In their tra-
ditions, a small population of gigantic "naked bears" had once
preyed on humans in the East, but the last of the species had been
slaughtered long ago on a precipice of the Mahicanni Siper (Hud-
son River).”

In 1712, the erudite Puritan minister Cotton Mather wrote to
the Royal Society of London to describe the colossal Claverack skel-
eton (probably a mastodon's), which he identified as a giant human
victim of the Deluge. In his letter, he strove to show that such re-
mains were "scientific proof that the biblical Flood had inundated
the Americas. A complex individual, Mather had a strong interest
in Native knowledge of natural history, and he had learned Native
languages in order to publish biblical tracts in Algonquian. To sup-
port his argument that antediluvian giants had once existed in
America, he began to recount Hudson Valley Indian lore. "Upon
the Discovery of this horrible Giant,” Mather wrote, "the Indians
within an Hundred Miles of the place" all agreed that they had an
old tradition, passed down over "some hundreds of years," con-
cerning giants. According to the "Albany Indians [the giant's]
Name was Maughkompos."

But here Mather suddenly breaks off to mock the Native lan-
guage, with its "disagreeable" sounds and ridiculously long names.
His narrative ends abruptly: "There is very Little in any Tradition
of the Salvages to be relied upon.” lIronically, Mather was well
versed in many paleontological legends of North American Indians,
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and he even knew about the Inca and Aztec giant-bone legends
reported by the Spanish in Mexico and Peru (presented in the next
chapter). Yet, anticipating George Gaylord Simpson's attitude by
more than two hundred years, Mather was the first authority in
America to deny Indians a role in interpreting important fossil evi-
dence. Mather seems to have made this decision in midsentence. |
think he sensed that opening the door to alternative, diverse ideas
about giant bones threatened his dogmatic "science" based on a
literal reading of the Bible. Unlike his fellow Puritan Taylor, who
maintained that the evidence of the bones at Claverack legitimized
the Native traditions, Mather believed that pagan mythology was
inspired by the devil. That belief clashed with his initial impulse to
cite the Indian giant legends as proof of Christian doctrine.’

Given our fragmentary knowledge of oral traditions, there is no
way to know whether ancient Legends about Weetucks and Maugh-
kompos and other giant beings of Indian mythology actually origi-
nated as attempts to understand large, puzzling skeletons of Pleisto-
cene mammals that no longer lived. But the incomplete accounts
preserved by the Puritans are real fossil legends because they show
that when extraordinary bones were found, like those at Claverack,
Native Americans turned to mythic traditions about giants and
monsters to account for them (just as many Europeans of the era
relied on biblical traditions to explain fossils). Yet, as we will see,
the Indians' approach could be more open to integrating new evi-
dence and modern knowledge than was Mather's.

GIANTS AND MONSTERS IN IROQUOIS MYTHOLOGY

The Mohawkswho argued with the Dutch farmers over the identity
of the Claverack giant belonged to the Iroquois Confederacy, which
also included the Cayuga, Oneida, Onondaga, Seneca, and Tusca-
rora nations. Iroquois folklore features many mysterious creatures
that may have been purely imaginary but might have been related
to observations of large fossils. These tales form a vivid backdrop,
a context for Iroquois fossil-finding tales that do relate remarkable
remains to mythic creatures.
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The oldest oral chronicles spoke of primal times characterized by
monsters and giants, such as Ro-qua-ho, a gigantic lizardlike beast
that killed with violent blows of its tail, and thefierce Stone Giants.
This idea of past ages distinguished by different kinds of creatures
was a long-standing concept in many Native American traditions,
and discoveries of unusual vertebrate fossils would certainly rein-
force the idea. The notion of extinction was more easily applied to
land creatures, because one could see and touch the fossilized re-
mains of extraordinary animals found in the ground and verify that
no one had ever seen them alive. But the unknown, unfathomable
realm of water was a different matter. | discussed this with Clara
Sue Kidwell, a myth scholar of Ojibwe (Chippewa) heritage, who
explained that bodies of water evoked awe in Native American
mythology. Water's frightening power to swallow and conceal
drowned people and animals, and the impossibility of knowing
what sorts of primeval monsters might lurk undetected for eons in
the dark depths, made lakes, rivers, and swamps places of mystery
and danger. Rarely seen denizens of the deep could include primi-
tive "living fossils" that grow many feet long and weigh hundreds
of pounds, such as alligator gars, sturgeon, and paddlefish, or alliga-
tor snapping turtles, which can reach two hundred pounds.

The Abenakis and other groups feared that monsters could surge
up from watery places, as we saw in the introduction, and they often
identified the large vertebrate fossils and tusks that emerged along
riverbanks, lakes, and marshes as the remains of horned water mon-
sters. An Iroquois tradition recorded in 1825 by the Tuscarora his-
torian David Cusick is especially striking. Some two thousand years
before Columbus, a great horned monster killed by thunderbolts
appeared on the shore of Lake Ontario, and its stench brought dis-
ease. The overpowering stink of rotting frozen mammoths emerg-
ing from Arctic ice is awell-known phenomenon. Perhaps a similar
event attracted notice in very early times as ice receded from Lake
Ontario.*

The well-educated David Cusick was the first Iroquois to write
a history of his nation, based on oral chronicles extending back
many centuries (fig. 9). The Iroquois creation myth, published in
1825 by Cusick, contains an anticipation of evolution theory that
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9. David Cusick, Tuscarora (Iroquois) historian, portrait painted by
GeorgeCatlin, 1837-39."Cu-sick, Son of the Chief." Smithsonian Amer-
ican Art Museum, Gift of Mrs. Joseph Harrison, Jr.

would have interested George Gaylord Simpson. Cusick interpreted
the origin of human "prototypes" in Iroquois oral history to in-
clude primates, suggesting that humans and apes were related in
primeval times. Apes would have been unknown to the ancient Iro-
quois (the closest living primates are in Mexico), but Cusick had
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read about apes and perhaps observed monkeysin zoosin New Y ork
in the early 1800s. Cusick's insight foreshadowed by three decades
the link that Charles Darwin would propose in Origin of Species
(1859).°

According to Cusick's sources, northern giants, called Ronnong-
wetowanea, had harassed the early Iroquois in the past, but the
giants all died out about twenty-five hundred winters before Co-
lumbus discovered America. In 1881, after Darwin's theories had
been well publicized, another educated Tuscarora historian, Chief
Elias Johnson, wrote that these giants, which he called Ronong-
waca, had "gone extinct" along with the great mammoths in the
"age of monsters." Cusick and Johnson agreed that in ancient times
the Iroquois had been obliged to build strong forts to protect
themselves from giants and monsters. Interestingly, in the late nine-
teenth century, mastodon fossils were found at the site of a fortified
Iroquoisvillage known as Seneca Castle.’

Ko-nea-rau-neh-neh ("Flying Heads") were another type of mon-
ster. These terrible heads "disappeared and were . . . concealed in
the earth,” a detail that seems to hint at fossil skulls in the ground.
Other Iroquois tales describe dragons or serpents and water mon-
sters with horns like a giant buffalo's, destroyed by Thunder Beings
and by the Little People (small folk with superhuman strength; see
introduction). As noted earlier, water monsters may have been vis-
ualized with horns because all large, familiar land animals (buffalo,
moose, elk, deer) have horns or antlers, and the appearance of
tusked mammoth or mastodon remains, eroding out of riverbanks
or lakeshores and swamps, would encourage the idea of mysterious
water creatures with horns. What about the water monsters' black
"scales," which wereworn as protective amulets and placed in med-
icine bundles? The Navajo sometimes identified scutes (horny
plates) of dinosaurs in the desert as the scales of a legendary mon-
ster. Were the scales collected by the Iroquoislarge fossil fish scales,
I wondered, or scutes from prehistoric crocodiles or giant extinct
turtles? But when | asked Iroquois scholar Barbara Mann about this
possibility, she informed me that in the case of the Iroquois amul ets,
the black scales were not fossils but sheets of black mica.”
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10. Stone Giant of Iroquois legend. Woodcut by David Cusick, Ancient
History of the Sx Nations (1828).

Many Iroquois stories tell of Stone Giants, ferocious men and
women called Ot-ne-yar-heh who lived about 1,250 years before
Columbus, according to Cusick (figs. 10 and 11). They were de-
stroyed by rock slides or trapped in marshy pits, and finally disap-
peared, although perhaps a few migrated to northern or western
lands. In Seneca lore, the Stone Giants were destroyed en masse
by fire and earthquake, and the last survivor was killed in a cave.
According to Onondaga legend, a Stone Giant had died in a marsh
near Cardiff, south of Syracuse, New Y ork. When the Cardiff Giant,
the figure of an enormous petrified man, was exhumed with great
fanfare in 1869, some Onondagas were excited by the possibility
that it was the ancient Stone Giant. But the figure proved to be a
white man's hoax, exposed by America's first professor of paleontol-
ogy, Othniel C. Marsh of Yale.”

Other Iroquois legends tell of frightening beasts such as Big Elk
(recalling the Abenaki Great Elk; see introduction); enormous ser-
pents, a Monster Bear called Nya-Givahe, a giant animal of the "cat
kind" (perhaps the Pleistocene saber-tooth cat); the horrible Quis
quiss (which furiously toppled houses), and a huge monster called
Bosh-kwa-dosb. Speculating in 1825 that Quisquiss may have re-
ferred to "the Mammoth," David Cusick was the first Indian writer
to make an explicit connection between the real, extinct mastodon
fossils being discussed by scientists of his day and traditional Indian
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11. "The Stone Giants." Painting by Gaon Yah (Ernest Smith), Seneca
artist, Tonawanda Reservation, New Y ork, 1936. From the Coll ections of
the Rochester Museum & Science Center, Rochester, New Y ork.

myths about giants and monsters. A half-century later, in 1881, the
Tuscarora historian Elias Johnson identified beasts from the "age
of monsters,” the Oyabguaharb, as "some great mammoth.” Non-
Indians were also beginning to make the connection between the
monsters of Native myth and mastodons. In 1856, for example, the
ethnologist Henry Rowe Schoolcraft had identified Bosh-kwa-dosh
as the mastodon. When the Seneca artist Gaon Yah (Ernest Smith,
b.1907), of Tonawanda Reservation, New Y ork, illustrated the old
Iroquois monster legendsin 1936, he depicted one of the monsters
as a rampaging mammoth (fig. 12).°

Iroquois myths of giants going extinct by fire and earthquake,
trapped in marshy pits and under landslides, and huge bears, horned
monsters, and monstrous heads buried in the ground raise the pos-
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12. Inthispainting of 1936 by Seneca artist Gaon Y ah (Ernest Smith) of
the Tonawanda Reservation, one of the monsters of Iroquois legend is
portrayed as a mammoth. "The Mammoth,” from the Collections of the
Rochester Museum & Science Center, Rochester, New Y ork.

sibility that fossils may have contributed to the images. But these
are not really fossil legends unless some version of the story directly
connects the monstrous creatures with unusual remains, such as
skeletons, skulls, bones, teeth, tusks, or footprints in stone—as in
the following narratives.

The Tooth of the Monster Bear

Many versions of the well-known Iroquois tradition of the Monster
Bear, Nya-Gwahe, are authentic fossil legends. As narrated by Taha-
dondeh, a Seneca elder in Cattaraugus County (western New Y ork)
in 1903, the original event took place "in olden times" and was
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13. Iroquois boy racing the Monster Bear. Drawing © Ed Heck 2004.

first described by Hahyennoweh, an old warrior who had been a
champion runner. As a boy, Hahyennoweh ran a race with the Mon-
ster Bear around a swamp. The swift-running youth managed to
kill the great bear and took one of its big tusks to his father. Ever
after, the Senecas considered the Monster Bear's fangs to be "magic
medicine,"” and if one ingested the dust or powder from one of the
Bear's leg bones as a medicine, one could become an invincible
runner (fig. 13).

When the old warrior-runner first told his tale, however, the Sen-
eca youth scoffed until the old man took them on "the journey and
showed them the place where the beast had fallen. They dug into
the soft soil and found the huge bones and the jaw where he
had broken out the tusk." The storyteller Tahadondeh concluded
this traditional fossil legend in 1903 by citing modern scientific
discoveries: "White man find bones right where the [giant bear]
fell long after, to this day. Put them in big musees, so story real true
I guess!"™

Another fossil-related version of the Monster Bear tale comes
from the Seneca storyteller and artist Jesse Cornplanter in 1937
on the Tonawanda Reservation (western New Y ork). Cornplanter's
story also describes the discovery of the tooth of a gigantic bear in
a vision quest. Set in the earliest days of his nation, Cornplanter's
narrative described a swift runner who hunted down the Monster
Bear in an eerie landscape littered with the bones of its human vic-
tims. The Bear appeared to the runner in a dream and broke off his
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own tooth as a promise that he would disappear forever and no
longer prey on people. When the runner awoke, he found an enor-
mous fang nearby, left by the Monster Bear as a token of its volun-
tary extinction to restore balance to nature. The great tooth was
kept by the Senecas as a lucky charm, and in return they promised
to remember the bear's name in their stories.

The Monster Bear tale, one of the earliest of many North Ameri-
can accounts of fossils collected for medicine and special powers,
especially running speed, was apparently woven around an lroquois
warrior's chance discovery of the fossils of a gigantic Pleistocene
bear in western New Y ork or Pennsylvania. The story describes the
purposeful investigation of fossil sites to verify the existence of a
strange creature's remains, just as in the Iroquois warrior's tale of
giant bison remains at Big Bone Lick (introduction). The active
digging up of the buried fossil bones makes Tahadondeh's tale the
earliest written reference to the deliberate excavation of fossils by
Native North Americans.

According to Tahadondeh's story, the runner's original report
was verified by the tribe and was later authenticated by modern
museum excavations in the same place. Pleistocene fossils were first
excavated scientifically in New York State in the 1790s. Like the
Claverack bones almost a century before, these spectacles drew
great crowds of onlookers, including Indians. Several Pleistocene
deposits are known in western New Y ork, and a major fossil expo-
sure has been studied in Cattaraugus County, where Tahadondeh
recounted his story. The Monster Bear remains probably belonged
to the short-faced bear (Arctodus simus) of the Pleistocene. This
gigantic bear, the biggest and swiftest carnivore of the Ice Age, was
lean and rangy. Standing upright it towered eleven or twelve feet
tall (a grizzly or Kodiak bear stands about eight or nine feet tall).
The bear's powerful jaws had enormous, flesh-tearing canines,
much larger than those of any living bear (figs. 14 and 15). Arctodus
was an extremely fast runner, with much longer legs than heavy-
bodied modern bears—an anatomical feature that the Senecas
would have noticed in fossil specimens and correctly associated
with great speed.”
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14. Fossil skull of giant short-faced bear, Arctodussimus. This lean, swift
bear of the Pleistocene weighed about eighteen hundred pounds and
stood five to six feet tall at the shoulder, towering over grizzly and polar
bears, the largest living bears. Photo: Adrienne Mayor.

FOSSIL FOOTPRINTS

Bones and teeth were not the only paleontological remains that at-
tracted attention. Fossilized footprints of mammals and dinosaurs,
known to the Iroquois as uki prints (uki means sky powers, such as
thunder and lightning), also drew intense interest. Near Jamestown,
New York, for example, the Onondagas brought offerings to a set
of foot- and handprints impressed on arocky ledge, believed to have
curative powers. In the nineteenth century, the elders explained that
the prints commemorated a time when the sky spirit (translated by
Europeans as Great Spirit) had descended to give advice to the
chiefs. The impressions were still venerated as late as 1922, but as
far as | know, their identity was never determined.
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15. The skull of the extinct giant short-faced bear, Arctodus simus (left),
compared to the skull of a present-day grizzly bear (right). Drawing ©
Patti Kane-Vanni 2004.

The Tuscaroras pointed out a rock near Brighton (south of Syra-
cuse) that held the tracks of the Great Spirit and the Giant Mos-
quito Monster. According to David Cusick, this creature lived at
the same time as giant bears and huge lions. The Mosquito Mon-
ster's vast wings made a loud noise as it swooped down on forts and
destroyed many people in the past. The Great Mosquito was finally
killed by the sky spirit at the salt lake at Onondaga, New Y ork, Kah-
yah-tak-ne-fke-tah keb, "Place Where the Great Mosquito Lies."
According to aversion of thislegend told by the Seneca chief Corn-
planter (1736-1836), many Cayugas and Onondagas came to view
the terrible carcass. The body was larger than a bear's and its wing-
span was as long as three men. Its "talons were as long as arrows
and the monstrous beak was lined with sharp teeth.”" The Mosquito
Monster's footprints were said to be birdlike, about 20 inches long,
and one could follow its trail for about 20 rods (about 330 feet).
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The site of the monster's death, in a salt lake bed, and its physical
description suggest that the legend might have been related to con-
flated observations of various fossils. Raptor birds of the Pleistocene
had very large talons and wingspans from twelve to seventeen feet,
but the toothy beak suggests a crocodilelike reptile, perhaps a Trias-
sic phytosaur. Another fossil possibility isthe large, "false-toothed"
bird (Pseudodontornis) of the Pleistocene. Ancient memories of
large raptor birds of the Pleistocene and Holocene may also have
contributed to widespread Indian tales of flying monsters. New evi-
dence now suggests that the range of California condors extended
over the North American continent until fairly recent times. For
example, in 1984 paleontologists at the Hiscock Site in New Y ork
State (occupied by paleo-Indians about two thousand years ago)
were surprised to find skeletons of California condors along with
the human artifacts.

What about the footprints of the Great Spirit and the Mosquito
Monster? Fossil tracks of extinct mammals, such as giant sloths or
bears, can resemble oversize human prints, and dinosaur tracks
sometimes resemble human hand- or footprints or bird tracks. The
huge birdlike marks near Syracuse certainly sound like a trackway
of a three-toed dinosaur, but that region does not have Mesozoic
sediments.

However, tens of thousands of tridactyl dinosaur prints could
have been observed not far away, in Connecticut and Massachu-
setts, and in Rockland County, southern New York. Many of these
tracks are attributed to Triassic Grallators, a theropod dinosaur that
lived about 200 million years ago. A strong possibility is that the
footprints near Jamestown and Syracuse were man-made replicas of
real dinosaur tracks, a common feature of rock art across the Ameri-
can continent. In the 1840s, the geologist Charles Lyell investi-
gated some fossil bird and mammal tracks in Pennsylvania and
found them to be petroglyphs. As noted, some of the richest sets
of dinosaur tracks in the world are conspicuous in the Connecticut
River Valley running through Massachusetts and Connecticut (the
largest prints measure about seventeen inches long). When some of
these footprints were discovered in 1802 at South Hadley by the
Massachusetts farmboy Pliny Moody, they were thought to be the
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tracks of Noah's raven. Later, in 1845, Edward Hitchcock identi-
fied them as Eubrontes dinosaur prints.

In December 2002, | examined numerous small and very large
tridactyl dinosaur tracks embedded in the dark-red sandstone slabs
on the banks of the Connecticut River near Holyoke, Massachu-
setts, a few miles north of Moody's famous find. | also learned of
some fascinating archaeological evidence indicating that Native
Americans were interested in these dinosaur trackways. At least a
dozen footprints (sometimes referred to as "devil's tracks") are
carved into granite outcrops across southern New England (real
fossil footprints are impossible in granite). These carvings, about
twelve inches long and fiveinches deep, may have been intended to
replicate the conspicuous dinosaur footprints of the Connecticut
Valley, but unfortunately their makers and their meaning are
unknown.*

A Delaware legend recounted by Richard Calmet Adams, a Dela-
ware (Lenape) born in 1864, attempted to explain the presence of
dinosaur footprints embedded in rock. "When the world was
young," wrote Adams, "there lived in this country many huge
Monsters, some who dwelt in the sea, some who roved over the
land, and some who lived on land and in the water. The grandfather
of these Monsters was greater than them all. . . . He preyed upon
every living creature, and was a terror to all living things." When
this stupendous monster crossed the mountains, wrote Adams, "he
made tracks on the stones, and in many places his tracks can be
found today." According to the Delaware tradition, the monster
was trapped in a mountain pass and destroyed by lightning.

Like the Iroquois Monster Bear and footprint lore, the Delaware
paleontological legend accounts for observed fossil evidence, in this
case immense tracks left in rock by an unfamiliar animal, perhaps a
dinosaur. Theropod dinosaur tracks abound in the old Delaware
territory of New Jersey, eastern Pennsylvania, Delaware, and Mary-
land. And as | visited local dinosaur museums on my travels in
1998-2004, 1 was amused to notice how much the Delaware vision
of the "greatest monster that terrorized all other creatures,” written
in 1887-1905, resembles today's popular images of the greatest
dinosaur of all, "the tyrant-king lizard." Adams would recognize
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this typical description from a small-town T. rex display: "65 mil-
lion years ago lived the greatest, most powerful predator ever to
walk the Earth. The great Tyrannosaurus rex feared nothing."

Fossil footprints were noticed throughout the Northeast. Dela-
ware and Iroquois women used to collect uki rocks embedded with
small dinosaur tracks, which they believed were the footprints of
the Little People. These rocks were distributed around the edges
of cropfieldsas good planting medicine. At the Wyandot village of
Wendake, in Quebec, the "trail of a monstrous serpent" was em-
bedded in rock alongside the tracks of Little People, and this was
taken as evidence that the Little People had hunted down and de-
stroyed the monsters to make the world safe for early Indians. The
Wyandots who traveled to the Ohio Valley pointed out the foot-
prints of Little People on stones "all over that part of Kentucky"
where the supernatural helpers had slain the Witch Buffalo (see
introduction).*

The Wyandots were one of three northern Native groups—along
with the Abenakis and Iroquois—who journeyed through the Ohio
Valley and tried to explain the extensive fossil beds at Big Bone
Lick. But the masses of animals emerging from salt bogs would have
been a common sight for the people already living in the Ohio Val-
ley. Big Bone Lick was picked clean by fossil collectorsby 1800, but
before that time, vast heaps of the bones of Pleistocene mastodons,
mammoths, giant bison, and huge sloths lay exposed in the brackish
mires, and for countless generations, Indians had frequented the
salt licks to hunt for game and gather salt. By the mid-eighteenth
century, the Natives of the Ohio Valley began to bring fossils and
tusks to British forts and guided the Euro-Americans, like George
Croghan, to the best bone beds, and naturalists began to ask the
Shawnees and Delawares what they knew about the fossils.*

GRANDFATHER OF THE BUFFALO

The French naturalist Buffon (1707-1788) was thefirst to report

that the Indians of the Ohio Valley referred to the large fossil ani-
mals as the "grandfather of the buffalo," based on accounts he re-
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ceived in 1748 from the French officer Fabri, who had also provided
details of the Abenaki discovery of 1739 (see introduction). Later,
in the mid-1800s, the French explorer Jean L'Heureux reported
that the Blackfeet revered dinosaur fossils in Alberta, Canada, as
"the grandfather of the buffalo.”

Many Native American groups held the concept, first described
by the Jesuit Paul de Jeune in Canada in 1634, that each animal
species has an elder relative. This great and powerful ancestor, or
"grandfather,” was seen as "the beginning and origin" of a species
and was always visualized as much larger than the modern-day ani-
mal. Accordingly, fossil skeletons that in some way resembled over-
size versions of familiar animals were commonly identified as the
"grandfather" of the bear, eagle, buffalo, and so on. For example,
tales of gigantic beavers figure in Native legends from New England
to Alaska. These were based on memories or on fossils of the Pleis-
tocene beaver Castoroides, which was as big as a modern black bear.
The Micmacs of Nova Scotia told of finding beaver teeth six inches
long, and other Canadian Indians collected the big teeth of giant
beavers as tools to hollow out log canoes.

The concept that giant ancestors preceded living species is not a
formal expression of evolution theory, of course, but as Canadian
paleontologist David Spalding points out, this "scientific interpre-
tation by people who knew only one large animal [the buffalo]”
shows that they recognized both the antiquity of the fossils and
their "possible relationship to a living descendant.” Among the fos-
sils of the Ohio Valley (and across the western plains), gigantic
bison skulls with very long horns stand out, and these were appreci-
ated as "grandfathers of the buffalo" (fig. 16).

By distinguishing among specific kinds of fossils, such as giant
bears and giant bison, the Natives understood that diverse faunal
species were represented by fossil remains (satisfying the first two
levels of Simpsonian paleontological concepts suggested by Peter
Dodson, in the preface). This feature of Native American fossil tra-
ditions was noted in 1887 by the paleontologist William Berryman
Scott: "The fact that the mythical animals can be distinguished
apart, and referred to appropriate originals in the extinct animals

nis

of the continent, speaks strongly for the accuracy of their stories.
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16. Skull of giant, extinct bison of the Pleistocene, top, compared to the
skull of a modern-day bison, bottom. Museum of Geology, South Dakota
School of Mines and Technology, Rapid City. Photo: Adrienne Mayor.

In 1775, a Native reference to the Ohio fossils as giant white
buffalo was recorded by the explorer Nicholas Cresswell in hisjour-
nal of avisitto Big BoneLick. "Found several bones of a Prodigious
size," he noted. "What sort of animals these were is not clearly
known. All the Traditionary accounts by the Indians is that they
were White Buffaloes that killed themselves by drinking salt water."
Cresswell's scrap of information is a garbled version of some un-
known tribe's fuller tradition, now lost. But we do know that the
White Buffalo is a revered motif among many Indian cultures. Al-
bino animals are considered sacred or "medicine" animals with
great spiritual powers ("medicine" can refer to something with spe-
cial power or strength, as well as to a health-giving substance).
When bison and other bones of extraordinary size were found,
some groups imagined them as the "grandfather” of buffalo, while
othersidentified them as sacred white buffalo. In the Tuscarora ver-
sion of this belief, White Buffaloes were dangerous, mystical beasts
who dwelled underground but longed to emerge from the earth
into the sunlight.*



THE NORTHEAST 53

SHAWNEE PALEONTOLOGY

In 1756, a white woman, Mary Inglis, was captured by the Shaw-
neesin Ohio. The narrative of her escape contains one of the earliest
written records attesting to Shawnee familiarity with Big Bone
Lick fossils. Mary's captors took her to the lick on one of their
salt-boiling expeditions and sent her into the woods to gather wild
grapes. Mary came upon three French traders who "was all sitting
on One of the large Bones that was there cracking walnuts." Mary's
interest was focused less on the big bone than on the traders seated
upon it, one of whom gave her a tomahawk. Thus armed, Mary
escaped from the Shawnees, following an old buffalo trace through
the wilderness.”

Just a few years later, in 1762, a group of Shawnee men trans-
ported a massive molar weighing nearly seven pounds and a huge
ivory tusk to the British commander at Fort Pitt on the Ohio. Curi-
ous about their find, the Philadelphia naturalist John Bartram asked
his friend, a Quaker naturalist named James Wright who lived near
Fort Pitt, to investigate Shawnee knowledge about the fossils. With
an interpreter and gestures, Wright interviewed "two Sencible Sha-
wanese Indians" at his farm.

The Shawnee men explained that the teeth came from a brackish
meadow three miles from the river, at a crossroads of wide buffalo
trails of great antiquity. This place was a landmark of long standing,
distinguished by "the remains of 5 Entire sceletons" arranged in a
circle with their heads pointing toward each other. The Shawnees
believed that the five creatures had died at the same time, struck by
lightning. Two skulls were much larger than the others—a man
could barely reach around them. The Shawnees described what
looked like "a long Nose" on the skulls (seen in profile, the bony
structure that holds a mastodon tusk can resemble a long nose).
The shoulderblade set upright reached to the men's shoulders ("and
they were both tall men"). What they called the "cup" of the scap-
ula (the socket) they compared to the size of a large bowl in
Wright's house. The Shawnees had broken open a femur and it was
big enough for a child to crawl inside. They estimated that when
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alive the animals must have been the size of Wright's small stable,
and they measured the tusks, which they called "horns," at ten to
twelve feet long.

Over generations, the Shawnees had observed these and many
similar exposures of bones "scattered here & there . . . some upon
the surface, and some Partly [buried], but al much more decay'd
by time" than thefive complete skeletons. Like other Europeans of
the day, Wright was keen to know whether the Shawnees had "Ever
seen such large Creatures living." The men assured him that no one
had ever seen the creatures alive, that all the bones they found were
extremely weathered and ancient. As George Gaylord Simpson re-
marked about this historic conversation, "These Indians clearly dis-
tinguished fact from fiction. They knew that there was no reliable
testimony or memory of the animals in life."

According to Shawnee tradition, before present-day humans,
these "mighty Creatures" had roamed in herds. They were hunted
by "Great & Strong Men," who could sling the big carcasses over
their shoulders as a hunter carries a deer on his back. Today, said the
Shawnees, you could even find marks in the bedrock where some of
these giant hunters had stopped to rest, impressions "like a man
makes by sitting in snow."

This conversation in 1762 is the earliest documented Shawnee
interpretation of Ohio fossil exposures, but the traditions had origi-
nated generations before Wright questioned the men. The Shawnee
descriptions are remarkably detailed and perceptive—based on
careful anatomical observations and logical deductions over time.
Notably, their information not only included fossil measurements
and estimates of the animals' size when they had been alive; it also
attempted to account for the extinction of huge beasts and giant
men in a distant era before modern humans. After the great men
had died out, they said, "God had Kill'd" the mighty animals with
lightning bolts, so that they could "not hurt the present race of
Indians."*

As Barbara Mann draws out the traditional ideas in this Shawnee
tale, when the giant hunters died out, "the balance of nature was
disturbed and had to be reestablished, making room for humans
and smaller animals." The notion that extinction was brought
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about by a sky spirit to make the earth safe for human beings occurs
in many Native myths. The Iroquois legend of the Creator saving
Indians from the Great Buffalo is another example, as are the tales
of Little People and heroes like Manabozho who slew monsters to
aid the Iroquois and Algonquians (introduction). Similar ideas ap-
pear in the Delaware version of Big Bone Lick, given below, and in
Zuni, Navajo, and Apache myths (chapter 3). It is interesting that
this same human-centered notion also appears in biblical tradition,
which held that God sent the Flood to destroy evil giants and save
humans. Some nineteenth-century Christian evolutionists looking
for ways to reconcile the Bible and Darwin's new theories proposed
that extinction was God's way of protecting early human beings
from dangerous giant species.”

Notably, the Shawnee tradition suggested a gradual demise for
the race of prehistoric giants, and a catastrophic destruction of the
oversize animals. Today, in modern paleontology, similar catas-
trophist and gradualist extinction scenarios jockey for dominance.

THOMAS JEFFERSON'S PALEONTOLOGICAL INQUIRIES

Lightning was also the agent of extinction in the Delaware tradi-
tions about mastodon fossils, as Thomas Jefferson learned a few
years after Wright interviewed the Shawnee men. Jefferson amassed
a great collection of Ohio bones at Monticello; he especially prized
a three-foot-long femur and a molar weighing sixteen pounds. In
the Academy of Natural Sciencesin Philadelphiain2001,1 admired
several tusks, teeth, and bones from Jefferson's personal Big Bone
Lick collection, andin Parisin 2000, Pascal Tassy showed me some
of the Ohio fossil specimens that Jefferson had sent to Paris. Jeffer-
son also published a scientific paper on the discovery of a giant sloth
fossil (which he mistook for alionlike carnivore).

Jefferson was keen to learn more about the earlier big bone find
at Claverack on the Hudson (in 1705, described above). In 1784,
he corresponded with Ezra Stiles, president of Yale and the grand-
son of the Puritan poet Edward Taylor. Stiles sent his grandfather's
collection of Indian lore about the Claverack giant and mentioned
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some other Indian "fables" to Jefferson. But Jefferson disagreed
with the Indians and the Puritans who thought the Claverack crea-
ture was an extinct bipedal giant, arguing instead that it was a car-
nivorous elephant-type beast like those at Big Bone Lick.

Jefferson would have known of the interesting discovery de-
scribed by the English botanist Mark Catesby, who studied the flora
and fauna of Virginia and Carolina. In about 1725, Catesby visited
Stono, alarge plantation near Charleston, South Carolina, to exam-
ine several colossal teeth dug up in a swamp by slaves. The planta-
tion owners no doubt identified the remains as a giant victim of
Noah's Flood, the common interpretation in those days. But
Catesby tells us that the slaves immediately recognized the shape of
the teeth. In the "concurring Opinion of all the Negroes, native
Africans, that saw them," wrote Catesby, these were the molars of
"an Elephant,” an animal of their homeland.

Catesby agreed with the slaves, since he—unlike the white mas-
ters—had recently seen African elephant teeth displayed in London.
In 1806 in Paris, Georges Cuvier was also intrigued by this Stono
incident, relayed to him by the colonial naturalist Benjamin Smith
Barton. Cuvier translated Catesby's account into French and de-
clared that "les negres" had correctly recognized a fossil elephant
species before any European naturalist realized that extinct mam-
moths were related to living elephants.

The African slaves at Stono were originally from Angola or the
Congo, the habitat of living Loxodonta elephant species. Their
identification of the molars at Stono was based on the fact that the
teeth of extinct Columbian mammoths (unlike the pointed teeth
of mastodons found at Claverack and Big Bone Lick) closely
resemble the flat "grinders" of living African elephants. Thus,
grudgingly wrote George Gaylord Simpson in 1942, "it appears
that negro slaves made the first technical identification of an Ameri-
can fossil vertebrate—a lowly beginning for a pursuit that was
to be graced by some of the most eminent men in American and
scientific history."”

About half a century after Stono, in 1782, workmen digging in
salt marshes in Virginia brought up teeth and "Bones of uncommon
size." Major Arthur Campbell sent these remains to Jefferson, not-
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ing that "Several sensible Africans have seen the tooth, particularly
afellow" owned by Jefferson's neighbor, and "all . . . pronounced
it an Elephant.” Their identification tells us that these teeth be-
longed to a mammoth like the Stono find, not to a mastodon. As
noted earlier, the pointed cusps of mastodon molars led Jefferson,
Daubenton, and many others to believe that such remains as those
at Big Bone Lick belonged to an unknown carnivorous beast rather
than to an extinct species of elephant.”

Jefferson stubbornly clung to the hope that the creatures whose
remains littered Big Bone Lick still roamed somewhere in the New
World. "I understand from different quarters that the Indians be-
lieve this animal still existing in the North & North West," wrote
Jefferson to Ezra Stiles at Yale, "tho' none of them pretend ever to
have seen one. It is said that the bones abound on the upper Mis-
souri."” This last statement is startling. How did Jefferson come by
this information about fossils on the upper Missouri River, in the
western Dakotas and northeastern Montana, two decades before
Lewis and Clark's expedition? Reports of immense fossil skeletons
in the badlands along the upper Missouri probably filtered back to
the East from Plains Indians via French traders. Barbara Mann also
points out that the trails to the Rockies and the Pacific Ocean were
known to eastern Natives, who sometimes made vision quests and
explorations in the West, bringing back stories of what they'd seen.

Jefferson had no way of knowing that the abundant bones along
the Missouri are not those of Pleistocene mastodons but remains
of huge Cretaceous dinosaurs (such as Tyrannosaurus rex, Tricera-
tops, and Edmontosaurus) and marine reptiles (such as mosasaurs
and plesiosaurs). Jefferson's remark about large bones on the upper
Missouri, overlooked by modern paleontological historians, ap-
pears to be the earliest reference to the dinosaur fossils of the Hell
Creek and/or Judith River Formations of Dakota and Montana
(see map 5 in chapter 5), where Ferdinand Hayden was the first
scientist to collect dinosaur specimensin the 1850s.**

Even though Jefferson admitted that no Indians had ever claimed
to have seen live mastodons, he based his hope that Meriwether
Lewis and William Clark might discover living mastodon herds in
the Northwest on the symbolic detail from Native stories about a
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sole surviving bull. Neither the Shawnee nor the Iroquois tradi-
tions held out realistic hope for the discovery of relict mastodons,
however, and Jefferson knew that earlier, in 1767, Benjamin Frank-
lin had also made inquiries among Native Americans about Ohio
tusks and had reported that living el ephants were not "remembered
in any tradition of the Indians." In 1785, Ezra Stiles forwarded
Jefferson a letter from the Harvard-educated fossil hunter Samuel
Parsons. Parsons had explored the Ohio Valley and learned that
living elephants were "wholly Unknown to the Natives,"” just as
George Croghan had found no "traditionary trace" of living speci-
mens even among the oldest Shawnees.

But Jefferson doggedly gathered tantalizing reports from other
sources. As Cuvier noted, the intriguing narrative of a certain Mr.
Stanley helped fuel Jefferson's dream. Stanley had been captured by
Indians near the confluence of the Tennessee and Ohio rivers, in the
mid-1700s. Stanley said he had been passed along among a series of
tribes and was eventually taken over the Rocky Mountains. Along
a westward-flowing river beyond the Missouri, he saw myriad
bones of strange animals, much bigger than the familiar buffalo
bones that littered the plains. According to Stanley, the Natives
there attributed the remains to great beasts that were not seen alive,
although some might still live in the Far North.

Stanley's adventure over the Rockies may have taken him along
the west-flowing Columbia River, in the territory that Lewis and
Clark would later traverse. Who were his captors? Did the huge
bones belong to large Pleistocene mammals or to much earlier Cre-
taceous dinosaurs or marine reptiles? About a century after Stanley,
Henry Rowe Schoolcraft, an ethnologist studying the Nez Perce
and other tribes along the Columbia River, found at the mouth of
the Deschutes River (Oregon) two enormous "flinty" thighbones,
so stony that that they actually produced fire when struck with steel.
Possibly these fossilized femurs came from bone beds similar to
those seen by Stanley. The west-flowing Salmon River is another
possibility. According to a Nez Perce elder. Otis Halfrnoon, in
Idaho a great flood drowned many huge animals in the deep past,
leaving their bones along the Salmon. The bones of numerous large
mammal species (including camels, mastodons, sloths, and saber-
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tooth cats) from the Pliocene era emerge from cliffs along the west-
flowing Snake River. Perhaps Stanley heard the Nez Perce interpre-
tations of the fossils. He may also have heard the Shoshone tradition
about the great floods that drowned huge animals in Idaho. In fact,
two vast floods occurred here in the geological past, 3 million years
ago and 15,000 years ago, and fossils of the species of those epochs
are now exhibited at the Hagerman Fossil Beds National Monu-
ment, on the Snake River, in Idaho (map 3, chapter 3).

When the Indians suggested to Stanley that the beasts might still
survive in the Far North, the notion may have reflected the "natural
harmony" of many Indian traditions. Or they could have been re-
ferring to musk oxen living west of Hudson Bay. The Philadelphia
naturalist Joseph Leidy reported that travelers in Canada had seen
these great animals alive as late as 1852. Unfortunately we don't
know the answers to any of these questions, but as George Gaylord
Simpson observed in 1942, Stanley's narrative isthe earliest definite
evidence we have of local Indian knowledge of the large vertebrate
fossils in the Northwest.”

A few years before he corresponded with Ezra Stiles in 1784,
Jefferson had held a council in Virginia with a delegation of Dela-
ware leaders sometime in 1775-80. At that now-famous meeting,
Jefferson asked what the Delawares knew about the Ohio incogni-
tum. An elder stood up and began to orate their tradition.

"In ancient times a herd of these tremendous animals came to
the Bigbone licks" and destroyed the smaller game, bear, deer, elk,
buffalo, and other animals, which had been created for Indians to
hunt. The "Great Man above" was "so enraged that he seized his
lightning, descended on the earth, seated himself on a neighboring
mountain.” He "hurled his bolts . . . till the whole were slaugh-
tered" (fig. 17). Echoing the Shawnee tale, the Delawares main-
tained that one could still see the impression of the Great Spirit's
"seat and the print of his feet" on the rock. The elder concluded
by saying that a single mighty bull, wounded in the side, had es-
caped by deflecting the bolts with his massive forehead, and
"bounded over the Ohio, over the Wabash, the Illinois, and finally
over the great lakes, where he is living at this day."
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17. The Great Spirit (upper left) destroying carnivorous mastodons at
Big Bone Lick with lightning bolts; note two other dead mastodons and
the smaller game animals they have killed, a bison and a stag. Engraving,
published with a version of the Delaware tradition, in Chatterbox, vol.
11 (London, 1898), p 87. Courtesy of Gary Williams, Dinosaur World
Magazine.
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Some modern commentators have suggested that the tale's con-
clusion shows that the Delawares were responding to Jefferson's
leading questions about surviving herds of mastodons, telling their
host what he wanted to hear. But as we've already seen, one or two
survivors hidden away under a mountain or in some faraway land
was a common motifin many other Native myths about the Great
Buffalo. It reflected the ideal of balance in which no natural force
could ever totally destroy another—not a belief that such creatures
really still flourished on Earth.*

Reluctant to accept the idea of extinction, holding on to his
dream that the imposing animals might yet be found in unexplored
territories, Jefferson singled out the motif of the sole survivor, de-
spite Native Americans' consistent assurances that in reality all the
enormous animals had perished long ago and were never seen or
even remembered alive. In contrast to Jefferson, however, Georges
Cuvier in Paris took the Indians' assurances seriously, for they
helped support his emerging theory of extinction.

GEORGES CUVIER'S ARCHIVES OF

INDIAN PALEONTOLOGY

Cuvier (1769-1832) maintained an ongoing, active interest in In-
dian traditions about large vertebrate fossils of North and South
America. In his house in the Jardin des Plantes in Paris, Cuvier
divided his library by rooms: one for books on fishes, one for works
on osteology, another for law books, another for the Greek and
Latin classics, and so on. In one of these rooms he also kept the
growing body of accounts of paleontological discoveries in the
Americas. Many of these stories appeared in his 1806 monograph,
and in 1821 Cuvier devoted more than twenty pages to a full survey
of al known American vertebrate fossil discoveries in the revised
edition of his Research on Fossil Remains.

Beginning with Cotton Mather's description of the giant bones
on the Hudson in 1705, Cuvier turned to the discoveries on the
Ohio initiated in 1739 when Longueuil's Indian hunters found the
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mastodon remains, which Cuvier noted were "still kept here in
Paris." Cuvier also studied Fabri's 1748 letters reporting that Na-
tives of Canada, Ohio, and Louisiana observed the giant bones of
"pere aux boeufs" ("grandfather of the buffalo"). News of enor-
mous bones found in 1804 in Opelousa Indian lands in Louisiana
had reached Cuvier, and he even examined one of the thousands of
elephant teeth and bones that lay in the land of "les Indiens Osages"
of Missouri, west of the Mississippi.

George Croghan's expeditions of 1765-66 were of great interest
to Cuvier. Not only did he examine many actual specimens col-
lected by Croghan, but he also pored over extracts from Croghan's
journal of 1765. The fossils collected by George Morgan and
Croghan in 1766, when they recorded the elderly chief's tradition
about Big Bone Lick (introduction), were also known to Cuvier.

In about 1795, Cuvier received aletter from the naturalist Benja-
min Smith Barton, who had been shown huge mastodon molars
and pieces of a ten-foot-long tusk in a branch of the Susquehanna
River by "les sauvages delawares," who called the stream Chemung
or "Riviere de la Corne [Horn]." The name of the Chemung River
in central New York also derives from the Cayuga word chemung,
"great horn." The earliest documentation of this word and varia-
tions appeared in the mid-1700s, and chemung was used by the
Iroquois and the Delawares to identify many other sites where big
tusks eroded out of rivers. The name indicates that mastodon re-
mains were frequently observed by eastern Indians, and indeed, re-
marks Cornell University geologist John Chiment, "There is no
shortage of mastodons in New York state. Any glacial kettle hole or
bog might have one or two. The Cayuga may have been the first
mastodon paleontologists around here."*

Cuvier was also drawn to the Shawnee and Delaware |egends sur-
rounding the "astonishing abundance" of fossils of mastodons and
other mammals at "Bik-bone-lick” and other "Liks" on the Ohio.
Cuvier collected numerous Indian accounts from Rembrandt Peak,
Barton, Croghan, Jefferson, and others. The landmark of five large,
complete mastodon skeletons in a circle described by "les sauvages
shawanais" in 1762 was of particular interest. Cuvier was impressed
that the Shawnees had transported several fossil teeth and tusks to
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Fort Pitt, and he noted in his writings their statements that no
living specimens had ever been seen. He was especially struck by
the Shawnee observation of "the long nose above the mouth" on
the skulls: Cuvier compared this to an earlier discovery by the Illi-
nois Indians, who had found a large mastodon skeleton with part
of a decomposed trunk, as reported by the Swedish naturalist Peter
Kalmin 1748-51. Cuvier himself examined an apparently mummi-
fied elephant foot said to have been discovered by an unnamed In-
dian tribe living west of the Missouri River. That find led Cuvier
to ask whether some mastodons in North American bogs might be
as well preserved as the frozen mammoths of Siberia (see appendix).

Cuvier also noted that after Lewis and Clark returned from their
"grande expedition" to the Pacific Ocean, William Clark and his
brother, George Rogers Clark, collected crates of Big Bone Lick
fossils for Jefferson in 1807-8. George Rogers Clark, a naturalist
like Cuvier, also had great respect for Native American oral tradi-
tions. In 1778 in Illinois, during the Revolutionary War, Clark
heard Kaskaskia elders recite their oral history. In a letter to the
Philadelphia Museum in 1789, he wrote, "I see no reason why
[their traditions] should not be received as good History, at least
as good as" much of our early European history.

In his 1806 monograph, Cuvier listed every known giant bone
discovery around the world, along with the local lore, from classical
antiquity up to his own day, including Spanish accounts from
Mexico and Peru, discussed in the next chapter. And even after
1806, he continued to document new Native American finds of
large bones. These historical and contemporary discoveries and
local traditions were important to Cuvier in establishing the new
science of paleontology.

No modern historian of paleontology has ever remarked on Cu-
vier's deep interest in Native fossil traditions. But the Native aware-
ness that the creatures whose remains they observed must have been
destroyed by violent catastrophe in the distant past contributed to
his idea that the fossils represented extinct species of elephants that
had died out by catastrophe in Europe, Asia, and the Americas. The
Indians' accounts helped Cuvier rule out migration in explaining
the disappearance of mastodons in the Americas. Alluding to the
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Delaware and Shawnee fossil legends, and contradicting Jefferson's
misguided hopes of finding live elephants in the North, Cuvier
posed this question in 1812: "How can it be believed that the im-
mense mastodons and gigantic megatheriums [sloths], whose
bones are found underground in the two Americas, still live?" The
Native American traditions "about their destruction ... by the
Great Spirit" were based on their own discoveries of the bones, he
wrote. Ifthese animals still lived, how could such enormous beasts
"escape the knowledge of the nomadic peoples who move cease-
lessly around the continent in all directions, and who themselves
recognize that the creatures no longer exist?"**

REMBRANDT PEALE AND INDIAN PALEONTOLOGY

In 1802, the scientifically minded Rembrandt Peale published more
Indian lore about mastodon fossils. Cuvier cited Peale in 1806 and
1821, describing his excavation of the first full skeleton of a mas-
todon from a farm in Orange County, New York, in 1801. That
skeleton was displayed in the Peale family's Philadelphia Museum
and in London, and Rembrandt's father, the artist Charles Willson
Peale, illustrated the fossils collected by George Morgan in 1766,
and published by Cuvier in 1806.

Pointing out that besides great mammoths and mastodons, the
Ohio salt licks also contained bones of familiar species such as deer
(representing the smaller game mentioned by the Delawares in
their version of what happened at Big Bone Lick, above), Rem-
brandt Peale noted that some Indians also offered an alternative,
naturalistic explanation for the death of certain animals at the licks.
In a gradualist scenario, these unidentified Indians reasoned that
many "sickly animals" had died while visiting the "salt morass" and
their remains had accumulated over the ages.

Peale also published a sensational version of the cataclysmic ex-
tinction of the mastodon (which Peale, along with Jefferson and
many other Euro-Americans, believed was a carnivorous monster).
This version, attributed to the "Shawanee," related that "ten thou-
sand moons ago," herds of colossal creatures drained lakes when
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they drank, crushed pine trees, devastated villages, and trampled
smaller animals. The "good Spirit" destroyed these immense ani-
mals with lightning, but (echoing the Delaware version) a single
wounded bull escaped the conflagration by ascending the moun-
tain that was the source of the Monongahela River—and he may
still survive in the western wilderness.

Peale tried to clarify which fossil species were being described in
such tales. He noted that the skeleton of a tremendous buffalo,
which stood eight to nine feet tall at the shoulder and had horn
cores indicating a span of six feet, had just recently been found at
Big Bone Lick, in 1803 (aliving bison isfiveor six feet high at the
shoulder; so this was probably the giant Pleistocene bison, Bison
latifrons or Bison antiquus). Peale suggested that Indian traditions
about the "Great Buffalo" or "grandfather of the bison" had origi-
nally referred to this extinct giant animal but later became conflated
with stories about mastodon remains.”

DELAWARE FOSSIL LEGENDS

In 1905, versions of the old Delaware oral legends about Ohio
River fossils—stories that had fascinated Jefferson, Cuvier, and
Peale—were first published by a Delaware Indian. Richard Cal met
Adams (b. 1864) was an educated L enape activist who recorded his
nation's legends and history in writing. The story of the Great Bear
or "grandfather of bears" in Delaware lore shares several details
with the Iroquois oral tradition about collecting the fossil bones
and teeth of the Monster Bear for medicine. In Adams's version of
the Delaware legend, the Great Bear of the Allegheny Mountains
was extremely swift and ferocious. After the Great Bear was fatally
wounded in a battle with the mastodon many centuries ago, the
Great Spirit advised a mighty Delaware hunter to find the bear's
body and take a tooth to use as "a magic in case of sickness" or
wounds.

The Great Bear, once again, refers to a Delaware discovery of the
remains of the giant short-faced bear, Arctodus simus, which lived
in the Alleghenies during the Ice Age. This fossil legend is notable
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for its recognition that these huge, long-legged, swift bears had
coexisted with and hunted the extinct mastodon. According to
Adams, the medicine tooth, several inches long, "was kept among
the Delawares a great many hundred years and handed down from
generation to generation, and certain of them yet have a great deal
of faith in its magic power." This significant detail, published by a
Delaware historian in 1905, is another early record of a specific
fossil relic collected and valued as medicine centuries ago.

In old Delaware traditions, the name Yah Qua Whee was used for
unknown monsters. In 1905, however, Adams translated Yah Qtia
Whee as "mastodon.” "L ong ago, in time almost forgotten, " wrote
Adams, "there were mighty beasts that roamed the forests and
plains. The Yah Qua Whee or mastodon," continued Adams, was
intended as a beast of burden for Indians. But "this beast rebelled.

It was fierce, powerful and invincible, its skin ... so strong and
hard that the sharpest spears and arrows could scarcely penetrate
it. It made war against all the other animals . . . which the Great

Spirit had created to be used as meat."

Adams's version portrays the Ohio Valley as a vast battleground
where all the beasts of the plains and forest "arrayed them-
selves against the mastodon. The Indians were to take part in this
decisive battle if necessary, as the Great Spirit had told them they
must annihilate the mastodon.” The Great Spirit "descended and
sat on a rock at the top of the Alleghenies to watch the tide of
battle. Great numbers of the mastodons came, and still greater
numbers of the other animals,” including the Great Bear. "The
slaughter was terrific [and] the valleys ran in blood. The battlefield
became a great mire, and many of the mastodons, by their weight,
sank in the mire and were drowned." There was "a terrible loss" of
the smaller game animals, too. Adams describes the Great Spirit
hurling lightning bolts to destroy the mastodons. All died, except
for that by-now-familiar lone bull, who "cast aside the bolts of
lightning with his tusks [and] bounded across the Ohio river, over
the Mississippi, swam the Great Lakes, and went to the far north
where he lives to this day. Traces of that battle may yet be seen,”
said Adams. "The marshes and mires are still there, and in them
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the bones of the mastodon are still found, as well as the bones of
many other animals."*

Adams was steeped in his people's traditions, but he was also
aware of modern scientific knowledge about living and extinct ele-
phants (note the non-Native image of the mastodon as a "beast of
burden" and the way the bull deflected lightning with his tusks
instead of his forehead, as in the older Delaware versions). Adams
also knew about the variety of fossil animal species in the marshes.
The detail of the Great Spirit descending as a spectator seems like
a classical Greek notion, comments Barbara Mann, but she also
pointed out that a war among animals is a staple of Native tradition,
as is the symbolic motif that extinct creatures persist, hidden away
somewhere.

Some of Adams's phrases and details recall the old Delaware
tradition transcribed by Thomas Jefferson and Peak's Shawnee ver-
sion of 1803. Was Adams influenced by reading those accounts?
Maybe so, but the important point is that he integrated and up-
dated Delaware lore about the Ohio fossils, using both his tradi-
tion-shaped imagination and his command of modern scientific dis-
coveries. This educated storyteller revised the old stories just as the
Iroquois historians David Cusick and Elias Johnson had added
emerging scientific knowledge about mastodons to older narratives
about monsters.

By a similar process, the Abenaki storyteller and historian Gerard
Tsonakwa helped fill in the details of his ancestors' discovery of
Ohio fossils in 1739; the old chief added new knowledge about
white and black races to the Iroquois or Wyandot fossil tradition in
1766 (introduction); and the Seneca storyteller referred to modern
excavations for museums (above). Living folklore about natural
phenomena continually assimilates and integrates new experiences
and information, so that older stories evolve in response to new
knowledge, a process akin to the way scientific theories accommo-
date new evidence. This ability to work elements of science into the
mythic narrative counters George Gaylord Simpson's characteriza-
tion of Native American knowledge about fossils as static, lacking
"continuous development." His perception that Native interpreta-
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tions often differed from modern scientific theories was valid, but
it led him to assume that the two ways of thinking must be mutually

exclusive.”

SMOKING THE MONSTER'S BONE: AN ANCIENT

DELAWARE FOSSIL LEGEND

Delaware storytellers living today still remember very old tales
about the bones of monsters. In 2001, | obtained a transcript of a
tradition told in 1992 by Esther Homovich, a Delaware elder living
in Oklahoma, where the Delaware nation has been based since the
nineteenth century. The story dates from the old days in the East
and describes some hunters' discovery of the bones of a monster
near present-day Philadelphia.

Long ago, in avillage on the East Coast in New Jersey or eastern
Pennsylvania, there was great excitement when a hunting party re-
turned with news of finding "a piece of bone of that monster that
[had] been killing people." Homovich continued, "I guess it was
a prehistoric monster, and they found his bones, and they burn it."
A wise man in the village urged the people to go out and find more
of the monster's bones. He told the people to burn bits of the bone
with tobacco in "a little clay spoon." "Put that bone in there and
smoke it [and] while it's smoking, burning, . . . make agood wish
for yourself." The wise man suggested some appropriate wishes,
such as a good hunting expedition, along life, or healthy children.*

This story exhibits no evidence of European contact. As in previ-
ous Iroquois, Wyandot, and Delaware tales, some people in avillage
purposely set out to find a fossil exposure discovered by hunters, in
order to collect specimens for magical or curative powers. Notably,
the Wyandots, who considered themselves the "uncles" of the Dela-
wares, have avery similar tradition about hunters who find and kill
strange monsters and then burn their bones to make amulets, on
which they make wishes.

The concept of burning a fossil to release or transfer its powers
is apparently very ancient. Indeed, this story may shed light on an
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"enigma" described by New Jersey archaeologistsin 1973. At two
paleo-Indians sites in southern New Jersey (dating to A.D. 1000-
1500), the excavators found, among other artifacts, several pieces
of petrified wood that had been carried some distance to the vil-
lages. The archaeologists were surprised to find that each piece of
petrified wood had been deliberately charred, indicating an attempt
to ignite the fossils. Surmising that the collectors recognized the
Miocene fossils as pieces of wood that had wondrously turned to
stone, the archaeol ogists proposed that a shaman may have created
a "potent and moving spectacle,” perhaps by demonstrating that
stone wood was supernaturally fireproof. The old Delaware tradi-
tion recounted by Esther Homovich in 1992 suggests that charring
the petrified wood may have been an ancient ritual to release a fos-
sil's magical powers to grant wishes.™

What sort of monster bone was found by the hunters in the story?
Dinosaur remains are rare on the East Coast, but the geographic
setting specified in this Delaware tale is famous for yielding some
of the first dinosaur fossils to be studied by naturalists in North
America (Hadrosaurus, Dryptosaurus, Coelosaurus, and armored
ankylosaurs), and it also holds the fossils of immense marine reptiles
(such as Cretaceous crocodiles and the mosasaur Tylosaurus). The
earliest written record of a dinosaur fossil in this area seems to have
been in 1787, when Benjamin Franklin and other colonists exam-
ined a "large thigh bone" discovered on a farm near Woodbury,
New Jersey, not far from Philadelphia. The specimen has disap-
peared but was probably part of a duck-billed Hadrosaurus dino-
saur. In the 1830s, large dinosaur bones were found in a marl pit
near Haddonfield, New Jersey, and in 1858 Joseph Leidy excavated
part of a hadrosaur skeleton, the first dinosaur skeleton ever
mounted for display (fig. 18).°*

But the Delaware story of the monster's bone near Philadelphia
must have originated long before these highly publicized dinosaur
discoveries, because the Delaware nation had already left New Jer-
sey and eastern Pennsylvania after the treaty of 1778, settling in
Ohio and Indiana. In 1868 the Delawares were officially removed
from there to Oklahoma Indian Territory. To determine the age of
the tale, we need to look for other historical and cultural facts.
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18. Femur of a Hadrosanrus dinosaur from New Jersey. Lenape clay pipe =
about six inches long. Drawing © Patti Kane-Vanni 2004.

"The little clay spoon" is a crucial clue. To smoke the monster
bone, the Delawares apparently scraped minute filings of the fossil
into a pipe bowl already filled with tobacco. One would expect a
modern storyteller to simply use the word "pipe," but her wording,
"they had this little clay spoon,” reveals the persistence of a centu-
ries-old folk memory. | contacted Stephen Bray, a traditional clay
pipemaker and historian, for further information. White clay pipes
made by Indians along the Atlantic coast were first described by
Europeans in the 1500s, and they were used through the late 1800s
(Europeans began making copies of Indian tobacco pipes in the
1600s). Local clay for making pipes was gathered by the Delaware
Indians from a well-known clay deposit in northern Delaware, just
a few miles southwest of Philadelphia.

Significantly, changes in bowl shape mean that clay pipes are
datable archaeological artifacts. The earliest English explorers in
the 1500s described the Indian pipes as little clay ladles or spoons;
by the 1600s the pipes were being made with deeper bowls
(fig. 19). So the Delaware storyteller's anachronism "little clay
spoon” indicates an older, shallow bowl. Accordingly, we can safely
date this story to at least as early as the 1500s, and, given the lack
of any European influence, it almost certainly predates European
Contact.”

This fossil legend demonstrates the persistence of oral memory
about bones of startling size. The essential details endured at least
two hundred years after the Delawares were forced out of their
homeland where the story had first originated. The storyteller's
phrase "that monster that [had] been killing people" suggests that
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19. The Delaware chief Tishcohan, with a squirrel-skin tobacco pouch
and a later-style, deep-bowl clay pipe. Painting by Gustave Hesselius,
1735. Courtesy of The Historical Society of Pennsylvania Collection, At-
water Kent Museum of Philadelphia.

a much fuller tale about the monster had once circulated, woven
around a discovery of extraordinary skeletal remains. The story tells
us that about five hundred years ago, and probably even before



72 CHAPTER 1

Columbus, the Delawares were already deliberately gathering fos-
sils for special rituals. Moreover, the geographic setting of the tale
suggests that besides the common mastodon fossils, the relatively
rare dinosaur remains of the East Coast were also observed and
collected by Native people.

The next chapter shows that pre-Columbian fossil legends existed
in the Southern Hemisphere, too. More than two hundred years
before European naturalists began to devise scientific theories to
explain large vertebrate fossils in North America, the Spanish con-
quistadors in Mexico recorded the oldest American fossil legends
ever preserved in writing.



New Spain: Bones
of Fear and Birds

of Terror

The traditions of the Incas are entirely unworthy of credit
. . mere foolish stories obtained from the Indians by
credulous inquirers.
—Sr Clements Markham, 1864

The Historie and Narration of the Indians deserveth to be
received as a profitable thing.
—Father Jose de Acosta, 1604

'-l—H'E Spanish conquistadors came
to the New World seeking gold and souls. They didn't expect to
find the enormous, petrified bones of giants among the treasures
of the Aztec Empire. But when Hernando Cortes and his Spanish
army first arrived in central Mexico in 1519, that's just what they
found. As | pursued my research into early European encounters
with American fossil lore, | was fascinated to learn that Aztec codi-
ces and Inca traditions, originating before the time of Columbus,
described the remains of mammoths and other immense creatures
as evidence of giant creatures from past eras.
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These ancient accounts, recorded by the Spanish conquerors and
missionaries in Mexico, Ecuador, and Peru, are the oldest docu-
mented American fossil legends, and some were even confirmed by
deliberate excavations, the first paleontological fieldwork in
America. Such reports interested the Puritan Cotton Mather,
who—Ilike the Spanish—saw them as proof of biblical giants in the
New World. Later, Georges Cuvier cited them as scientific evidence
of worldwide extinctions of prehistoric species. In the nineteenth
and twentieth centuries, Native people of Mexico continued to col-
lect large fossil bones for special purposes and still told tales of an-
cient giants and monstrous birds.

TLAXCALA, MEXICO, 1519

Soon after landing on the shores of Yucatan in 1519, Cortes ac-
quired from the Maya people an Aztec slave who became known as
La Malinche. She knew the Mayan dialects and Nahuatl, the Aztec
language, and rapidly learned Spanish. La Malinche's translations
and knowledge of Aztec and Mexica geography and religion were
crucial for Cortes as he and his four hundred men marched on Te-
nochtitlan (now Mexico City), the heart of the Aztec Empire (map
2). It was La Malinche who told Cortes that many Aztecs believed
he was the embodiment of their great Feathered Serpent god-king,
Quetzalcoatl.

On his march west, Cortes first encountered the people of Tlax-
cala (Tlascala), in the valleys and mountains east of Tenochtitlan.
The Tlaxcalteca warriors, never completely subjugated by the
Aztecs, readily joined the Spanish. To impress Cortes, the Tlaxcal-
teca chiefs brought out their most important relics, some limb bones
of gigantic size. La Malinche translated the elders' explanation of
the bones for the Spaniards. Bernal Diaz del Castillo, a captain in
Cortes's army, described this momentous event in paleontological
history, the earliest documented fossil legend in the New World.

The elders recounted a story that their ancestors had told them,
a story linking the extinction of these giant creatures with the
Tlaxcaltecas' own cultural history. A very long time ago, their fore-
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fathers found the territory inhabited "by men and women of great
size, people with huge bones." The ancestors had fought and de-

stroyed these "wicked and evil" beings—and "any of the giants who
survived eventually died out." This last detail reveals that
the Tlaxcaltecas understood that even if a small number of relict

creatures had escaped mass destruction, they would eventually face
extinction.



76 CHAPTER 2

20. Tlaxcalteca man showing a mastodon femur to a Spanish conquista-
dor, Mexico, 1519. The Tlaxcaltecas identified such fossils asthe remains
of giants vanquished by their ancestors. Drawing © Ed Heck 2004.

So that we might see the dimensions of those giants, wrote Diaz,
"they brought a bone that had belonged to one of the giants. It
was very thick and so large that when placed upright it was as high
as an average man." It was athighbone, recalled Diaz. "I stood next
to it and it was as tall as | am, and I'm a man of average height."”
The Tlaxcaltecas brought out more bones of great size, but they
were "much rotted by the earth and consumed by time," in contrast
to "the one that | have mentioned [which] was entire." The stupen-
dous skeletons awed the conquistadors (fig. 20). "We were all aston-
ished to see these remains, and knew for certain that there had been
giants in that land. Cortes said that we should send the great bone
to Castile, that His Majesty might see it." And so, wrote Diaz, "we
did send it by the first ship leaving for Spain." Cortes also sent a
party of soldiers to the mountains south of Mexico City, and they
brought back many more bones of giants.*
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Knowing that the Spanish kept records of their conquest in Mex-
ico, | attempted to learn the fate of the femur sent to King Charles
V almost five hundred years ago. The museum curators and archi-
vists in Madrid pursued my quest with great interest. But Araceli
Sanchez Garrido, curator of American ethnology at the Museo de
America, could find no records of the bones sent to Charles V by
Cortes, although the museum collection does include mammoth
bones from Mexico sent at later dates. Begofia Sanchez Chillon,
director of vertebrate paleontology at the Museo Nacional de Cien-
cias Naturales, noted that their collection dated to Charles |11, but
she was unable to locate archivesfor 1519-20.1 did learn, however,
that the Cortes Palace, the fancy residence built by Cortesin 1526-
33 in Cuernavaca, Morales State, Mexico, now the Cuauhnahuac
Museum, displays aroomful of fine,local mammoth fossils, just like
the Tlaxcala relics that so impressed the conquistadors.”

L ong after the Spanish Conquest, the enslavement of the Indians,
and the burning of their historical chronicles, the Tlaxcaltecas still
recalled their ancestors' defeat of the giants whose bones had been
sent across the sea to the king of Spain. Father Jose de Acosta
(1539-1600) traveled in Mexicofifty years after the Conquest re-
cording Native oral histories. He preserved more details of their
traditions about giants.

In ancient times, the Tlaxcaltecas told Acosta, their ancestors had
come from the northwest, crossed the Sierra Madre Mountains,
and conquered the original inhabitants of the region, the Chi-
chimecas. According to the Tlaxcalteca oral historians, these were
primitive giants dwelling in rock caves and armed with great clubs
and wooden swords. The giants fled to the mountains and forests,
where they "pulled downe trees as if they had beene stalkes of let-
tices." This remarkable image brings to mind the behavior of ele-
phants. Other traditional accounts said the giants had a horrible
appearance but lived on acorns and grasses. These details suggest
that some aspects of the legendary giant-ogres may have originated
in ancestral memories of Columbian mammoths and may have been
later confirmed by discoveries of fossils.
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The Tlaxcalteca ancestors decimated "all the giants, not leaving
one alive." This is no fable, wrote Acosta, "for, at this day, we
finde dead mens bones of an incredible bigness” in Tlaxcala. The
Jesuit priest witnessed the discovery of one of these primitive
giants buried on a Spanish plantation in 1586, when Native slaves
brought him a tooth "as big as the fist of a man" and showed him
the skeleton of "proportionable greatness.” A score of other early
Spanish chroniclers reported discoveries of "the bones of immense
men" whenever people plowed fields, dug wells and tombs, or
mined for minerals in New Spain. Other missionaries described
"bones of giants discovered in Cuhuacan,” a giant's thighbone "in
the burial place of a temple,"” and bones of "truly giant men" and
"immense men" in various other excavations in Mexico. The Na-
tives' story was consistent: these were the vestiges of a giant race,
now extinct owing to natural catastrophe or battles with humans
of the distant past.’

M ost of the giant bones, like the femur discovered by Tlaxcaltecas
sometime before Columbus and prized as historical evidence of
giants, probably belonged to the mastodon now known as Rhyn-
chotherium tlascalae. Pleistocene remains of mastodons, mam-
moths, and giant bison and sloths are abundant around Tlaxcala
and in the Valley of Mexico, the vicinity of Mexico City, and other
localities in central Mexico. The femur of a mastodon or mammoth
measures nearly fivefeet long, about the height of an average Span-
iard in the sixteenth century. And it would resemble a gigantic
human thighbone, leading people unfamiliar with elephants to vi-
sualize its owner as a human giant.*

According to George Gaylord Simpson, the Tlaxcaltecas' discov-
ery was only a"casual find,” and not a "true discovery in the histori-
cal sense." Asnoted earlier, Simpson asserted that Native Americans
gathered fossils only as curios or magical charms, without recogniz-
ing their organic origin or speculating about their meaning. Even
so, Simpson took credit in 1942 for being the first paleontologist
to call attention to Bernal Diaz del Castillo's report of a vertebrate
fossil discovery at "the astonishingly early date of 1519." Simpson
stated that this historic event had been "overlooked by paleonto-
logical historians,” but, in fact, the Princeton paleontologist Wil-
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Ham Berryman Scott had included Diaz's account in his history of
American fossil myths in Scribner's magazine in 1887. Simpson
knew that the Tlaxcaltecas had deliberately collected mastodon fos-
sils as historic relics and recognized the bones as the organic re-
mains of large mammals; he was well aware that they had devised
an explanation for the creatures’ mass destruction in a historical
narrative of long standing. His refusal to acknowledge these in-
sights, even as he recounted the facts of the historic discovery, re-
calls Cotton Mather's ambivalence and his abrupt rejection of In-
dian interpretations of the Claverack fossils (chapter 1).°

After the Conquest, many ships filled with New World riches—
emeralds, turquoise, gorgeous parrot feathers, and the "sweat of
the sun and the tears of the moon" (gold and silver)—would sail
to Spain, but the giant's thighbone was placed on the very first
treasure ship sent to King Charles. At that time in Europe, the fos-
sils of very large, extinct animals were believed to be relics of giant
humans who drowned in Noah's Deluge, early Christian saints, or
famous personages from classical antiquity. Since Homeric and bib-
lical times, it was a commonplace that people of past ages had been
giants. By the eighteenth century, Franklin, Jefferson, and most Eu-
ropean Americans no longer believed that giant human races still
existed, although they were unsure about the idea of extinction.
But in 1519, many in Europe were convinced that bizarre creatures
populated the New World, and they expected explorers to discover
Amazons, cannibals, weird monsters—and living giants. The colos-
sal femur that Cortes acquired as a marvel from Mexico would have
been seen as proof that giant tribes had dwelled—and perhaps still
lived—in the Americas.

As we saw in chapter 1, however, Native American traditions
about giants and immense land animals indicated that such crea-
tures had never been seen alive in the present age, that the huge
beasts had disappeared long ago—an insight of great import to
Georges Cuvier. Notably, the Tlaxcaltecas, the Incas of Peru, and
the Aztecs also recognized that the giant beings whose bones
they found had all been destroyed or died out long before their
own time.’



80 CHAPTER 2

FOSSIL LEGENDS OF THE INCAS

The Incas, whose empire included what is now Ecuador and Peru,
also explained colossal skeletons as the vestiges of dangerous giants
of antiquity. Inca fossil lore was recorded by a Spanish explorer just
a few decades after Cortes arrived in Mexico. Pedro de Cieza de
Leon, born in 1519, set off at age fourteen for adventures in the
New World. His Chronicle of Peru (1553) recounts his travels in
the land of the Incas from 1532 to 1550. Cieza de Leon conversed
sympathetically with the indigenous people and described the natu-
ral history of the land, as well as Inca customs and beliefs.

Remarking that more bones of giants had recently been discov-
ered in avery ancient tomb near Mexico City and in other parts of
the old Aztec kingdom, Cieza de Leon wrote that giants also came
to light in the Inca kingdom. In his discussions with the Manta
Indians, he heard a tradition that "had been received from their
ancestors from very remote times." Ages ago, at Point Santa Elena
(a barren peninsula on the north side of the Gulf of Guayaquil,
Ecuador), there arrived on the coast giants " of such size" that an
ordinary man was only as tall as their kneecaps. They had long
hair and eyes as large as small plates, and they were covered in
skins. This colony of giants put great pressure on the region's re-
sources, consuming "more meat than fifty of the natives of the
country could."

Unfortunately for us, Cieza de Leon censored the local lore, re-
fusing to record the "various versions of the story current among
the vulgar, who always exaggerate everything." And his translation
displays biblical overtones. But he does tell us that because of their
vile sexual habits, the giants were "detested by the natives," who
made war against the invaders in vain. At last God intervened, and
while the giants "were all together engaged in their accursed
[words omitted], a fearsome and terrible fire came down from
heaven with a great noise. At one blow, they were all killed, and
thefireconsumed them." This South American extinction scenario
recalls the mastodons' destruction by cosmic lightning in the Ohio
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Valley, which the Delawares saw as retribution for the monsters'
destruction of smaller game animals (chapter 1).

After the fire, all that remained were bones and skulls of the
giants, left "as a memorial of this punishment.” We believe the ac-
count, declared Cieza de Leon, "because in this neighborhood the
Indians have found, and still find, enormous bones," skulls, and
teeth. As "witnesses to the story," the Indians showed the Spaniard
an immense tooth weighing "more than half a butcher's pound,”
and a shinbone of marvelous size.’

In 1543, an event that marked an important milestone in the
history of paleontology took place in Peru. The deputy governor
of Truxillo (Trujillo, Peru), Juan de Olmos, undertook the first
paleontological excavation on record in the New World, in order
to verify the Peruvian Indian legends about extinct giants. "Hear-
ing al these things,” Olmos and his men dug pits in the valley
where people said the giants had been destroyed. Besides skulls
that seemed human, the workers unearthed huge thighbones,
ribs and other bones, and enormous teeth so ancient they were
mottled like tortoiseshell. "From that time on, the native tradition
was believed.”

This sixteenth-century excavation to confirm a Native tradition
about large vertebrate fossils has been forgotten in modern paleon-
tological history. Butin 1712, in Massachusetts, as he compiled his
"scientific" proof of the biblical Flood, Cotton Mather wasfired up
by the description of this Peruvian excavation, reported in 1555
by the Spanish historian Agustin de Zarate. Mather included the
Peruvian account along with the examples from Mexico described
by Acosta and two other Spanish historians. Anticipating the broad
scientific interest of Georges Cuvier a century later (and my own
research into fossil legends nearly three hundred years later), the
Puritan minister sought out all available reports of giant bone dis-
coveries, from classical antiquity to Native American legends of the
sixteenth and seventeenth centuries. "I find That the Americansin
the Southern Regions have Traditions of Giants' wrote Mather, and
now "at last we dig them up in our Northern regions too."’

In 1550, more proof of the past existence of giants in Inca lands
came from the City of Kings (Lima, Peru), where "certain bones of
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men who must have been even larger than the giants" of Santa Elena
were excavated. We may gather, concluded Cieza de Leon, that
since "so many persons saw and affirmed these things, these giants
really did exist." About twenty years later, in 1570, Arica Indian
legends about gigantic bones unearthed at Manta and Puerto Viejo
(about a hundred miles north of Santa Elena) were recorded by
Father Jose de Acosta, who said that the Indians made "great men-
tion of certaine Giants ... of a huge greatness." The dimensions of
the bones indicated that the giants were three times the size of
ordinary people. According to the Arica, "the Giants came by sea,
to make warre," and for their "abominabl e sinnes, especially against
nature" they were "consumed by fire from heaven."’

Native accounts of giants of "excessive size" ("exorbitant" size,
in Mather's words) who committed "abominable sins against na-
ture" strongly appealed to the pious Spanish of the sixteenth cen-
tury. In popular Christian lore, the antediluvian giants had been
evil savages "who overturned all laws of humanity" and nature. Ac-
cording to Judeo-Christian giantology, the god of the Old Testa-
ment had sent the Flood to destroy wicked primeval giants. The
Native American tales of evil giants punished by the deity harmo-
nized with the Spaniards' own cosmology and seemed to imply that
the New World was included in God's divine plan.*

Today, the exact reasons for the extinctions of the stupendous
dinosaurs, the immense early mammal species, and the Pleistocene
megafaunas are debated. Many theories have been proposed to ex-
plain why gigantic species no longer rule the earth. It's interesting
to compare modern scientific ideas about land creatures' shrinking
body size with the pre-Darwinian extinction ideas of the Native
Americans. Scientists have suggested changes in climate or land-
forms, depletion of food sources, "fire from heaven" in the form of
an asteroid impact 65 million years ago, volcanoes, and, in the case
of lce Age megamammals, slaughter by early humans. All these
modern theories have analogues in Native American traditions.
No scientist today suggests that immense creatures went extinct
because they deserved to for their "sins against nature," and yet
even that theme finds a modern echo in the pervasive sense
that animals of "excessive" dimensions were ultimately unfit to
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21. Mastodon tooth (Dibelodon bolivianus), Pleistocenefossil from Peru,
excavated by Eaton in 1912, Peabody Museum. Clay figure = 2 x 1.5
inches. Copyright © 2001 Peabody Museum of Natural History, Yale Uni-
versity, New Haven, Connecticut. Photo: Adrienne Mayor.

survive, that giantism somehow became unviable and was no longer
smiled upon by nature.

What was the true identity of the giants destroyed by firein Inca
lands? The shoreline of the Santa Elena peninsula and the coastal
deserts of Ecuador and Peru are continually eroding away, revealing
the massive fossil bones of Pliocene and Pleistocene mastodons
(e.g., Dibelodon bolivianus and the gomphothere Cuvieronius) and
gigantic sloths the size of elephants (Megatherium, Eremotherium).
In the fall of 2001, | visited the Peabody Museum of Natural His-
tory in New Haven, Connecticut, to photograph some impressive
limb bones and teeth of these creatures. The specimens | saw were
excavated by Yae paleontologists in 1869, 1912-14, and 1943
from the oil-seep deposits on the coast and in the mountains of the
old Inca Empire (figs. 21, 22, 23, and 24).

Ancient observations of these huge skeletons on the desert shore
gave rise to stories of a colony of invading giants from the sea



22. Pleistocene mastodon tusk (Dibelodon bolivianus), excavated by Eaton in
Peru in 1912, Pea body Museum. Clay figure = 2 x 1.5 inches. Copyright
© 2001 Peabody Museum of Natural History, Yde University, New Haven,
Connecticut. Photo: Adrienne Mayor.

23. Femur of a Gomphotherium, Pliocene mastodon (Cuvieronius andiutn),
from Ecuador, excavated by James Orton in 1869, Peabody Museum. Clay
figure = 2 x 1.5 inches. Copyright © 2001 Peabody Museum of Natural His-
tory, Yae University, New Haven, Connecticut. Photo: Adrienne Mayor.
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24. Giant sloth humerus (Megatheridae) from Cuzco, Peru, excavated by
Eaton in 1914, Peabody Museum. Clay figure = 2 x 1.5 inches. Copyright
© 2001 Peabody Museum of Natural History, Yale University, New Haven,
Connecticut. Photo: Adrienne Mayor.

Perhaps the idea that the giants destroyed the "provisions" and
game of the area arose to explain the desolate coast of Peru and
Ecuador, the driest desert in the world. The notion of the giants'
destruction by fire at Santa Elena may have been related to the hot
tar pits there. Many of the big bones and teeth that | examined at
the Peabody were blackened and look burnt, similar in appearance
to the Pleistocene fossils at the La Brea tar pits of Los Angeles,
California."

The giant bones unearthed in 1550 in the City of Kings, the
Spanish capital of Lima, may have come from the Pleistocene depos-
its of mastodons and giant sloths in the foothills of the Andes. But
Cieza de Leon noticed that these giants were even bigger than the
ones from Santa Elena. In 2001, | learned of another possibility
from Francois Pujos, a paleontologist who excavates in Peru. He
described the recent discovery of the skeleton of a Mesozoic marine
reptile at Lima: such creatures grew to a length of twenty feet and
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might also well account for the larger giant bones described by
Cieza de Leon. Pujos remarked, though, that Peruvian villagers no
longer recount the old I nca stories of evil giants. "Now, they worry
about living 'dinosaurs' and are generally very fearful of any discov-

niz

eries of very large bones.

AZTEC FOSSIL LEGENDS

In the 1520s, after the conquest of the Aztec Empire, the Spanish
authorities strove to impose Christianity and erase the Aztec and
other indigenous groups' historical and mythic heritage. They
burned countless tomes of accumulated Native knowledge, ancient
codices recorded on bark paper. Beginning in the 1530s, however,
some sympathetic Spaniards, Jesuits like Jose de Acosta, began to
salvage traditional historiesin Mexico and Peru. These men learned
the native languages and interviewed elders, preserving their
chronicles in new codices that made their way to European monas-
teries and archives.

One of these Jesuits was Father Bernardino de Sahagun, who
arrived in Mexico in 1528. He learned Nahuatl so that he could
converse with the Aztecs, and developed a deep fascination with
their mythology' and history. Sahagun's endeavor, characterized
by systematic research and rapport, resembles modern ethno-
logical fieldwork, producing in-depth interviews and learned
commentaries.

From about 1530 until 1580, Sahagun met every day with a
group of tlacuilos, artist-scribes who were the keepers of Aztec his-
tory and wisdom. He also sought out pictorial documents that had
survived the burning of pagan works by the Spanish priests. Saha-
gun's codices translated a series of Native texts, giving a firsthand
glimpse of Aztec beliefs. To the questions Sahagun posed, the tlacu-
ilos replied in symbolic picture-writings, which he then submitted
to a group of Aztec and Spanish scholars. After they interpreted the
hieroglyphic paintings, yet another group of experts approved
the chronicles. Only then did Sahagun commit them to writing in
Nahuat! (later translating them into Spanish).
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Sahagun sent his magisterial work, the manuscript of Tlateloloco,
to Spain for publication. But the Church authorities suppressed
its publication, fearing that it would keep paganism alive in
Mexico. Sahagun's manuscript was actually lost for nearly three
hundred years. It was discovered in 1830 in a crumbling convent
library in Navarre, Spain. Sahagun's work is known today as the
Florentine Codex.

I found two ancient Aztec legends related to fossils in the Floren-
tine Codex. One is part of the myth of QuetzalcoatPs odysseys as
the Toltec civilization was collapsing. Various Nahuatl place-names
commemorated the Feathered Serpent god's journeys. On his way
to Coaapan, accompanied by musicians playing flutes, Quetzal coatl
stopped to rest. This place was ever after venerated for "the marks
which Quetzalcoatl left upon the stone with his hands when he
rested there, when he sat down. And as he supported himself on
the rock by his hands, they sank deeply; as if in mud did the palms
of his hands sink down. Likewise his buttocks, as they touched the
rock, sank deeply." These marks of the god's hands and seat, said
the Aztec tlacuilos, "are clearly visible, so deeply are they" im-
pressed in the bedrock. The place was named Temacpal co, which
means "Impression of the Hands."

Temacpalco was two leagues from Mexico City, according to
Sahagun's successor, Juan de Torquemada (a league was the equiva-
lent of about six miles). The legend recalls the foot- and seat prints
of the Great Spirit in Iroquois, Delaware, and Shawnee fossil lore
(chapter 1). The prints were not illustrated in the Florentine
Codex, and it's not clear what the handprints (or seat print, for that
matter) of the Feathered Serpent god would look like. Would they
resemble human hands? bird tracks? reptile prints? Unknown, until
someone locates old Temacpalco. For now, we can only guess that
the place called Impression of the Hands was a genuine tracksite of
some extinct creature, or else there were carvings that resembled
fossilized prints, perhaps made to illustrate or commemorate an
episode in the Quetzalcoatl epic. The sediments near Mexico City
are of Pleistocene date and so might hold the tracks of extinct mam-
mals, and dinosaur footprints have been discovered in the states
south and west of Mexico City, in Puebla and Michoacan.*
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The second fossil legend in the Florentine Codex concerns the
magnificent ruins of the city of Teotihuacan, about thirty miles
northeast of the Aztec capital of Tenochtitlan. The origin and iden-
tity of the people of the great city, which flourished from the first
century A.D. until it was destroyed by firein about A.D. 750, were
unknown to the Aztecs—and this culture remains a mystery today.
InA.D. 500 the metropolis had an estimated population of200,000
and covered more than twelve square miles. The vast Avenue of
the Dead was lined with seventy-five temples, including the monu-
mental Pyramid of the Sun (216 feet high, the tallest pyramid in
Mexico) and the great Pyramid of the Moon. Painted murals and
sculptures on the extant structures depict many gods familiar from
later Mexican civilizations, including the Feathered Serpent god,
Quetzalcoatl, whose image combined serpent, bird, jaguar, and
crocodile features.

When the Aztecs arrived in Mesoamerica from the northwest
(Sonora, Mexico, and the American Southwest) inabout A.D. 1200,
they discovered the great ruined city. They founded their own capi-
tal in 1325, and the ancient city became a place of pilgrimage for
them until the Spanish Conquest. The pyramids awed the Aztecs,
who believed that they had been constructed by giants. In book
10 of the Florentine Codex, Sahagun transcribed, "And they [the
ancestral Teotihuacanos] built great Mounds for the Sun and
Moon, as if they were mere hills. It is unbelievable that they were
made by hand, but giants still lived there then." The pyramids, like
mountains, with their steep, high-rise steps, were thought to be the
dwellings of the giant race.™

Another version of this giant legend was reported by the priest-
historian Juan de Torquemada (1557-1664), who drew on Saha-
gun's work and on Native sources for his chronicle of Mexico. He
mentioned that "when the Toltecs visited the city to placate the
angry gods, Teotihuacan was inhabited by monstrous giants with
long, thin arms." (The Toltec civilization collapsed about the time
of the arrival of the Aztecs, in the twelfth century.) From the writ-
ings of the educated Aztec prince Fernando de Alba Ixtlilxochitl,
born in 1568, we learn that the Aztecs called those earth-giants
Quinames (or Quinametzi or Quinametinime, "monstrous or de-
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formed" giants). His history, the Ixtlilxochitl Codex, begins with
creation and ends with the Spanish Conquest, and was based on
oral chronicles, folk songs, and pictographic histories. According
to Ixtlilxochitl, Cholula (the site of the Great Pyramid, 180 feet
high, southeast of Teotihuacan) was also inhabited by Quinameti-
nime, which were defeated by the Olmecs, thus ending the age of
giants.”

The belief in giants was quite logical, says Dr. Leonardo Lopez
Lujan ofthe Museo del Templo Mayor in Mexico City. He affirmed
that the Aztec legends "probably originated in accidental discover-
ies of the colossal skeletons of mastodons and mammoths in the
vicinity of Teotihuacan." The ancient city ruins are in a dry plain
surrounded by distant mountains, and since the 1940s pal eontol o-
gists have excavated Pleistocene mammoth remains in Tepexpan, a
few miles south of the great pyramids and at nearby Ixtapan and
several other sites in the old Aztec Empire. Very early obsidian and
silex points are also found among the bones, which may have con-
tributed to the Aztecs' idea that the skeletons of Columbian mam-
moths belonged to giant men who constructed the massive build-
ings as if they were piling up children's blocks. Mammuthus columbi
stood thirteen feet high at the shoulder and weighed as much as
135 average Aztec men together. The Teotihuacanos, and later the
Aztecs, collected salt from dry lake beds in the area and in the pro-
cess would have uncovered massive fossils. The paleontologist Bar-
num Brown discovered that thiswasso in 1910, when he examined
several mastodon skeletons that had been unearthed by salt workers
at dry lakes in central Mexico. The situation recalls the Shawnee
salt-gathering expeditions in the mastodon bone beds of the Ohio
(chapter 1) .**

BONES OF FEAR: FOSSIL MEDICINE IN MEXICO

In Aztec mythology, there were four previous ages of the world,
each destroyed by a different cataclysm: flood, earthquake, hurri-
cane, and fire. The first age was dominated by the earth-giants,
followed by three eras of primitive humans. The Aztecs believed
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that inhabitants of the later worlds sometimes encountered
terrifying giants who were relict survivors of the great flood and
earthquakes that had destroyed the past worlds. To re-create life
in the present, fifth age, the Feathered Serpent god Quetzalcoatl
retrieved the scattered and broken bones of the human ancestors
destroyed in the fourth age. He ground the bones to powder in a
jade mortar. Mixed with blood donated by the gods, these bones
produced today's humans. This mythic episode is the earliest Amer-
ican example of the purposeful collection of ancient bones for a
mystical purpose.”’

Did the Aztecs and other early people of Mexico collect fossil
bones for medicine or power, like so many other North American
Natives? The myth about Quetzalcoatl grinding the bones he col-
lected from the fourth age is suggestive, but | did not find any
references to the practice in the early Spanish accounts. However,
I did come across an intriguing twentieth-century report of an an-
cient custom in the village of Charcas, in the state of San Luis Po-
tosi, on the northern border of the old Aztec territory. This region
is distinguished by dry gorges and caves and was famed for its mines
during the Spanish Conquest. For as long as they could remember,
the villagers of Charcas had collected chalky-white fossil bones of
huge dimensions, which they discovered in deep barrancas, ravines.
These huesos de espanto, "bones of fear," were thought to be the
remains of very ancient human giants.

As recently as the 1930s—and the practice may even continue
today—the people of Charcas ground the bones of these giant "an-
cestors" into powder, in a remarkable recapitulation of the ancient
Aztec myth about Quetzalcoatl gathering the scattered bones of
human ancestors from the previous age and pounding them in a
mortar of jade. In Charcas, people boiled the powder of the "bones
of fear" with an unknown plant and drank the concoction as an
antidote against fright and panic. Notably, in the late 1800s, the
explorer Karl Lumholtz observed that the people of Guerrero, Chi-
huahua, also made a concoction of "giants' bones" to drink as a
"strengthening medicine."”

I turned to a lab report from the 1930s, when a paleontologist
at the University of Michigan had examined some samples of
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25. Mexican workers carrying fossil el ephant bones discovered at Tcpexpan,
Mexico, in 1946. Photo: Helmut de Terra, 1957.

"bones of fear" from Charcas and determined they were mastodon
fossils (fig. 25). A few years later, in 1947, the German archaeol o-
gist Helmut de Terra explored the caves and ravines near Charcas,
in San Luis Potosi, and identified the abundant remains of Ice Age
mastodons, whose huge limb bones were encrusted with gypsum
crystals (calcium sulfate). The giants' bones collected for medicine
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from the limestone of Chihuahua also turned out to be large, ex-
tinct proboscidean fossils that had crystallized inside.”

Collecting fossils for medicine is a widespread and very old prac-
tice. The idea that ingesting the bones of fearsome giants of antig-
uity could instill courage or strength is based on folk beliefsin sym-
pathetic magic and homeopathic medicine (treating a symptom
with a minute amount of whatever produces the symptom). Daring
to incorporate the substance of something so frightening and pow-
erful into one's body was thought to dispel fear and instill forti-
tude. In ancient Chinese medicine, "dragon-bone" powder was
prescribed as a sedative, bringing to mind the calming effect of the
"bones of fear" in Charcas. In the early twentieth century, paleon-
tologists discovered that the dragon bones were really the fossilized
remains of dinosaurs and extinct mammals. Dragon-bone powder
is still prescribed as a tranquilizer by traditional Chinese doctors.

It may surprise many readers to know that Europeans also drank
infusions and swallowed pills made of pulverized marine fossils and
scrapings from the petrified bones and teeth of prehistoric ele-
phants. When a heap of mammoth fossils came to light in 1700 in
Germany, for example, apothecaries swarmed to the site to gather
the teeth, while the philosophers on the scene argued over whether
the skeletons belonged to Hannibal's war elephants or to a human
giant drowned in Noah's Flood. European pharmacists dissolved
the fine fossil powder in wine or water, or mixed it with honey or
oil. Similar fossil infusions were administered to livestock. Apothe-
cary shops in Europe sold mammoth tusk filings as an especially
valuable medicine, and fossil shark teeth were used as antidotes to
poisons, while crinoids and belemnites were thought to cure kidney
stones and banish nightmares.

Like the Native Americans, some Europeans also wore fossil am-
ulets to prevent disease, and they burned some fossils, such as jet
(fossil coal), to release the curative powers, recalling the Delaware
story of smoking the monster's bone (chapter 1). Today, one can
purchase powdered fossil coral and shells as calcium supplements.
Much of the old lore of fossil medicine was based on magical think-
ing, but in fact the calcium salts in fossil bones and shells have a
nutritional "fortifying" value similar to the calcium that is derived
from bonemeal or pulverized shells of living species.
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From Maximo Salas, an architect and paleontological illustrator
in Monterrey, Mexico, | learned that in San Luis Potosi and other
places in northeastern Mexico, "Rx shops and drug stores used to
sell fossil bone powder as a tonic for humans and cattle." Salas re-
marks that the practice was based not just on traditional mystical
ideas but on observations of wild animals gnawing on fossilized
Pleistocene bones to obtain mineral salts. "We are a practical people
in this part of Mexico," says Salas. Pregnant and older women took
the fossil powder as a calcium supplement, and farmers fed pulver-
ized mammoth bones to their cattle.

Large fossils served other practical functions, too. Farmers in the
village of Temosachic, for example, use large mastodon limb bones
as the corner posts for their livestock corrals. And in Mina, near
Monterrey, where the great tusk of a Mammuthus columbi skull
poked out of ariverbank, Max Salas recalled that the villagers found
it a handy place to hang up their baskets and clothing while they
swam or bathed. That mammoth skull is now on display in a small
museum, Museo Bernabe de Las Casas, in Mina.*

CUVIER'S COLLECTIONS OF CENTRAL AND

SOUTH AMERICAN FOSSILS AND LORE

The legendary giant bones of Mexico and Peru first received scien-
tific attention in Paris in about 1800. Georges Cuvier was one of
the first scientists to make a comparative study of Central and South
American fossils. He recounted his excitement over the large verte-
brate fossils sent to him by the German naturalist Alexander von
Humboldt, who explored Mexico and Peru in 1799-1804. Hum-
boldt shipped several important specimens to Cuvier's lab at the
Jardin des Plantes, including elephant fossils (along with two live
axolotls for the zoological gardens).

Humboldt informed Cuvier that petrified skeletons of gigantic
elephants "are found buried in the marly ground on the very ridge
of the Mexican Cordilleras [mountains]." He also suggested that
the series of four cataclysms depicted in Mexican codex pictographs
may have derived in part from ancient attempts to explain observa-
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tions of "marine petrifactions and fossil bones." (Many mammoth
bones are buried in deposits of mud and lava flows from volcanic
eruptions in Mexico.) Humboldt collected several large bones and
teeth from Huehuetoca, an ancient site a few miles north of the old
Aztec capital, Tenochtitlan. And he found more mastodon remains
in Perou, on a Spanish plantation and near the volcano of Imba-
burra, in the province of Quito (now Ecuador).

Examining the fossil specimens sent by his friend, Cuvier was
excited to see that a huge molar from Huehuetoca resembled the
teeth of extinct mammoths from frozen Siberia. The other speci-
men was a mastodon tusk from Inca lands. "l carefully placed in
the Museum these two precious fossils," wrote Cuvier, "which
proved that true elephants of antiquity had left their remains north
and south of Panama.”

Then, "to avoid neglecting any relevant information,” Cuvier pre-
sented some Aztec and Incafossil legendsin his scientific account. As
we've seen, Cuvier maintained a strong interest in Native American
traditions about large vertebrate bones. The legends demonstrated
the wide distribution of elephant fossils, supporting his theory that
such fossils belonged to extinct species. Here Cuvier cited the pale-
ontological folklore research of Acosta and an earlier Spanish natural -
ist, Jose Torrubia (1698-1761). After an ltalian peasant girl had
showed him some fossils, Torrubia traveled around the world, from
China to the Americas, collecting "petrifactions."” Torrubia's book
on natural history was published in 1754, and his chapter on "Gigan-
tologie" wastranslated into Frenchin 1760. Paleontological scholars
should consult that chapter, advised Cuvier, for further Aztec and
Incatraditions about the bones of giants, accompanied by Torrubia's
"new details and notes." Finally, Cuvier pointed out that the cusped
teeth of mastodons resemble human teeth, which led Native people
to think thefossilsbelonged to giants.”

DINOSAURS IN BAJA

Meanwhile, in Baja California, a Spanish Jesuit missionary had un-

dertaken another early pal eontological excavation to confirm alocal
Indian tradition about giants. At the Mission San Ignacio, fended



NEW SPAIN 95

in 1728 in the Kadakaaman Oasis south of the Volcano of the Vir-
gins in central Baja, padre Jose Rotea had heard Cochimi Indian
stories about giants that came from the north in ancient times.

According to the Cochimi tradition, these giants had created the
now famous cave paintings of people and animals in the area, first
described by the Jesuits in 1728. In his Antiquities of Baja Califor-
nia (1780), the Mexican missionary historian Javier Clavijero (b.
1731) explained how a flood at nearby San Joaquin had revealed
some giant bones, in the gorge of the underground river of Kada-
kaaman Oasis. Padre Rotea and some Cochimi men excavated there
and brought up an entire backbone with very large vertebrae, a long
arm bone, a big femur (broken, but two feet long), several teeth,
and part of a large cranium. Rotea's measurements of the skeleton
led him to estimate that the giant had been about eleven feet tall.

What was the true identity of the giant? Dinosaur remains have
been discovered by modern paleontologists further north in Baja,
around El Rosario, but no modern paleontological investigations
have taken place around San Ignacio. The celebrated cave paintings
that the Cochimi Indians attributed to giants are in the vicinity of
Rancho San Joaquin, which archaeologists recently identified as a
Clovis site with fine obsidian points made eleven thousand years
ago. Since the early twentieth century, the beautifully crafted, long
fluted blades of the widespread Clovis cultureof9200to 8000B.C.,
named after a site first discovered in 1932 at Clovis, New Mexico,
have been found along with butchered mammoth bones through-
out North and Central America (see map 4, chapter 4).

It seems that the Cochimi Indians assumed that the ancient arti-
facts and the paintings had been created by the beings whose gigan-
tic bones lay nearby, just as the Aztecs had linked the obsidian
points and mammoth bones at Tepexpan.™

EXTINCT ANIMALS IN MEXICAN ART?

Are there any artistic representations of fossils or extinct creatures
in Aztec or ancient Mesoamerican artwork? The examples that have
been proposed are highly speculative and unverifiable, and some
are fake, such asthe Acambaro figures, atrove of clay statues alleged
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to prove the coexistence of dinosaurs with an unknown Mexican
civilization, discovered north of Mexico City in 1945. When some
sizable teeth turned up in association with the Acambaro figures,
they were examined by the curator of the American Museum of
Natural History—none other than George Gaylord Simpson. In
1955, Simpson, an expert on prehistoric horses, identified the teeth
from Acambaro as those of an extinct Ice Age horse of Mexico.

Unfortunately, no records exist of Simpson's reaction to the
Acambaro figurines of humans interacting with giant reptiles, but
his encounter with the spurious artifacts may have reminded him
of the notorious Lenape Stone, which Simpson had already dis-
countedin 1942. Discoveredin 1871 on afarm in eastern Pennsyl-
vania, at a time when numerous fraudulent Indian artifacts were
popping up across America, the incised stone allegedly depicted an-
cient Delaware Indians fighting mastodons. (See the appendix for
the Acambaro figurines, the Lenape Stone, and other fossil-related
fictions.) It's a good bet that the Lenape Stone and the Acambaro
figure hoaxes contributed to Simpson's antipathy to any evidence
that seemed to attribute paleontological knowledge to Native
Americans.

There are, however, some credible examples of extinct creatures
in Mesoamerican art. Helmut de Terra's discovery in the 1940s of
mammoth kill sitesin central Mexico opened up the possibility that
ancient art could depict extinct elephants drawn from life, as do
cave paintings in Europe. And indeed, since the time of Cuvier,
Europeans in M exico were intrigued by what appear to be represen-
tations of elephants in authentic pre-Columbian pictographs and
scul ptures.

Cuvier's friend Alexander von Humboldt was the first to remark
on an elephantlike figure in the Codex Borgia (dating to the twelfth
or thirteenth century, just before the Aztec Empire). Noting the
"remarkable resemblance" to an elephant with tusks, Humboldt
pointed out that the trunk was much longer than a tapir's snout.
He asked, "Did their traditions reach back to the time when
America was still inhabited by these gigantic animals, whose petri-
fied skeletons are found buried" throughout Mexico? Edward Bur-
net Tylor took up the question of living elephants in Mexican art in
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1865, when he defined "myths of observation" based on empirical
evidence like fossils, and Henry Mercer discussed several examples
of elephant artifactsin 1885.1n 1887, paleontologist William Ber-
ryman Scott published some drawings of elephants in Mexican art,
stating that the traditions and art were "irresistibly suggestive" evi-
dence that Native Americans "knew these monstrous animals famil-
iarly." Scott himself believed that mastodons may have survived in
North America until about 1500 (on the early controversy over
whether Native Americans hunted megafaunas, see the appendix).
In the 1940s, A. Hyatt Verrill, an explorer-naturalist who discov-
ered the Code culture in Panama and wrote extensively on Central
America and Aztec mythology, also drew attention to elephantlike
animals in ancient artwork."

Were living elephants known to the Maya and Aztecs? Or were
the images based on ancestral memories, as Humboldt suggested?
Localized mammoth species (and other large Pleistocene animals
and birds) may have survived to later dates in the Valley of Mexico
and the southwestern United States. The Tlaxcaltecas said that the
giants destroyed by their ancestors pulled down trees and ate grass,
elephantlike behavior. Could the giants with "long, thin arms" in
Torquemada's Aztec legend refer to a vague memory of prehensile
trunks, something like the "extra arm" of the Giant Elk in Abenaki
and Iroquois myth? Might the images be exaggerations of living
tapirs? Another possibility is that the images were reconstructions
of fossil elephant skeletons (as we saw in chapter 1, the Shawnees
detected a "long nose" structure in mastodon fossils). Until we
have further evidence, however, the origin of the elephant images
in pre-Columbian art remains unknown.

Lured by the ancient artwork that appears to show elephants,
A. Hyatt Verrill ventured into paleo-cryptozoology, proposing
that other odd creatures in Aztec art could have been based on
observations of the fossil remains of flyingreptiles. For example,
Verrill thought that pictographs of the Aztec demon |zpuzteque in
the Vatican Codex were "astonishingly similar to a pterodactyl."
"Possibly this demoniacal beast . . . was an invention of some . . .
Aztec priest. But if so," asserted Verrill, the coincidence seems
"amazing."
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26. Unknown creature on ancient Code pottery, Panama. Drawing after
Verrill 1948.

Verrill claimed that even more "realistic" images of pterodactyls
appear on "the beautifully drawn . . . decorations on pottery [at]
the temple site of the Code culture" in Panama. The Code civiliza-
tion dated to A.D. 1330-1520 and may have influenced Aztec my-
thology and art. Verrill described a Code creature as having "beak-
like jaws armed with sharp teeth [and] wings with two curved claws
... [a] short, pointed tail, reptilian head crest or appendages, and
strong hind feet withfive-clawed toes on each" (fig. 26). Even if
artistic imagination had led the artist to add teeth to the bird's
beak and claws to the wings, argued Verrill, "he most certainly
would not have given a bird feet with five toes."

Verrill proposed that such creatures were based on "accurate de-
scriptions, or even drawings or carvings, of fossilized pterodactyls

. . handed down from generation to generation, for untold centu-
ries." Pterosaur skeletons do have clawed wings and five toes, and
some have crests and toothed beaks. But the number of toes on
many other fantastic Code creatures varies, and the crest looks
more like antlers, which also appear on other Code birds with no
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teeth and only four toes. The "wings" may be arms. Instead of a
pterodactyl, the image might represent some other creature known
only from fossils.

What about Aztec artwork or legends of strange winged beings?
Could they have been influenced by pterosaur fossils, either the
remains themselves or oral descriptions of them? Taphonomy, the
study of the condition of dead bodies in the ground and their
transition to fossils, is a crucial factor. For fossils to influence leg-
ends, the petrified forms must be visible enough to invite interpre-
tation by prescientific people (who were more observant of nature
and more familiar with skeletal anatomy than we moderns are). In
the Great Plains of the United States, for example, complete
pterosaur fossils are preserved in slabs of white limestone, and these
conspicuous remains played a role in tales of Thunder Birds (chap-
ters 4 and 5).

James Clark excavated some exquisite fossil fragments of an Early
Jurassic pterosaur in northeastern Mexicoin 1982.1 contacted him,
curious to know whether ordinary people of antiquity could have
noticed such fossils. But Clark assured me that the cryptic condi-
tion of the flying reptiles would have been unlikely to attract atten-
tion in ancient times. The skeletons were broken up and folded, and
encased inside very hard rock. Clark pointed out that the modern
villagers who live on the Jurassic outcrops had never noticed the
fossils because they do not weather out.”

In 1971, in southern Texas on the Mexican border, the incom-
plete skeleton of an ultralarge pterosaur with an estimated wing-
span of forty feet was discovered at Big Bend National Park (fig.
27). Similar giant pterosaur remains exist in northern Mexico and
the Southwest, although the taphonomy discourages recognition
by prescientific observers. According to Aztec traditions (supported
by linguistic studies), this region was Aztlan, the original Aztec
homeland. Were mythic figures such as the Feathered Serpent god
Quetzalcoatl influenced by pterosaur remains observed by Aztec
ancestors in the Southwest, or even further north in the Great
Plains? We know that traders from New Mexico transported tur-
quoise to the Aztec capital in central Mexico—did they also bring
descriptions of flyingreptile fossils?
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27. The enormous Quctzal coatluspterosaur skull, top, compared to the skull
of a present-day bison, bottom. Early Native American discoveries of a fossl
creature with a beak and wings whose skull was as large as a buffalo's would
become legendary. Cast and skull in Sheridan College Geology Museum, Wy-
oming. Photo: JamesY amada

At this point, these questions remain unanswered. But it is amus-
ing that in the world of paleontology, pterosaurs and Aztec myth
have already been linked by scientific nomenclature. When it came
time to name the giant flying reptile fossil of the Rio Grande, it was
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the ancient Aztec legend that influenced paleontology, rather than
the other way around. The magnificent pterosaur species was called
Quetzalcoatlus in honor of the Feathered Serpent god.*

BIRD OF TERROR: A YAQUI FOSSIL LEGEND

The available paleontological evidence makes it difficult to argue
that the Aztecs or their neighbors were aware of the cryptic fossils
of prehistoric flying reptiles trapped in stonein central Mexico. But
in the Sonoran desert of northwest Mexico, the region where
Aztecs said they originated, a Yaqui Indian legend about a giant
bird was explicitly linked to the discovery of extraordinary bones.

As the Spanish expanded their empire north in the 1730s, they
met thefierceY aqui living in pueblos along the Rio Yaqui in Sonora.
The Yaqui legend of Skeleton Mountain, asacred site of great antig-
uity, tells of an enormous bird that preyed on humans "in the olden
days." | found two oral versions of the old legend recounted by
Yaqui elders from Sonora, Mariano Tapia, born about 1887, and
Refugio Savala, born in 1904. The two versions are combined in
the following account.

Long ago, men, women, and children were carried off by a giant
bird of prey with huge talons that lived on the slopes of Otam Kawi
(Skeleton Mountain), in the foothills of the Sierra Madre Occiden-
tal above the Rio Yaqui (fig. 28). In those days before pueblos, the
Yaquis lived in crude shelters made of mud and branches, cowering
fn constant fear of the dreadful bird. Every evening someone was
carried off toward Skeleton Mountain. On the hillside, villagers
found great heaps of bones and skulls of the victims. The bird was
impossible to kill, for it had very keen eyesight and soared very
high. A young orphan decided to hunt down the fiendish raptor.
An old man who lived near Skeleton Mountain advised the boy to
hide near the bone piles to ambush the bird. The boy set off alone
with his bow and arrows.

In Tapia's tale, the boy dug a hole in the bone field and hid. At
dawn, as the bird swooped down on the pit, the boy killed it with
four arrows. In Savala's version, the enormous raptor soared high



28. Skeleton Mountain (Otam Kawi), Yaguiland, Sonora, Mexico. Photo:
David Burckhalter.

above and was brought down with three arrows. It crash-landed in
a tree stump, where the boy finished it off" with a club. In Tapia's
version, in the era of this giant bird of prey, mammals with claws
did not yet exist, although there were mammals with hooves. The
feathers of the great bird were transformed into all the birds we see
today, and the flesh became present-day animals and predators " of
the claw.”

Now, only the bones of the terrible bird remained on the hillside.
The boy returned to hisvillage with his tale. The bones are there,
he said, "ifthey aren't you may cut my neck." The boy led a party
of elders and warriors from eight villages to see the proof of the pit
he had dug and the bird's skeleton. When "the men and soldiers
saw the bones of the big bird,. . . they went away contented." Back
in the villages there was rejoicing. We no longer have danger from
above, warned the boy, but now "we must take care here below,"”
watching out for "the animals of the claw."*
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Here is an indigenous M exican fossil legend that realistically por-
trayed Yaqui ancestors living in primitive shelters. That detail sets
the tale in the time before Spanish contact, since when the Spanish
arrived in the 1730s the Yaquis were already living in adobe pueb-
los. The early people feared predators of the air, immense raptors
with terrible talons, whose death ushered in a new era characterized
by dangerous land predators. The Yaqui concept of a progression
of ages marked by diverse kinds of fauna (giant birds and hoofed
herbivores, succeeded by large, clawed predators) is a striking ele-
ment in a pre-Darwinian myth, one that might have impressed
George Gaylord Simpson.

The extinction of the immense bird, and its transmutation into
modern species of birds and animals, took place in hilly terrain
where layers of skulls and bones were exposed. The heaps of bones
and a pit dug in the hillside, and the evidence of the great bird's
bones in a region now known to be fossiliferous, make this a sig-
nificant paleontological legend. The verification by a party of elders
guided to the site of the terror bird exposure recalls tales of Iroquois
who journeyed to Big Bone Lick to confirm the warrior's discovery,
and the Senecas who validated an elder's report by digging up the
bones of the Great Bear in New Y ork.

In the 1970s, Mexican and American pal eontologists discovered
abundant remains of Pliocene and Pleistocene elephants, bison,
horses, and other creatures in the gravels along Rio Yaqui. The fos-
sils wash down from the western slopes of the Sierra Madre and are
frequently found by local people. Richard White, a paleontol ogist
who has worked in the region, told me about a local quarry worker
who discovered a large proboscidean skull (probably the gompho-
there Cuvieronius) near Ciudad Obregon, which he advertised with
asign, "See the Giant Bones." Higher up, more complete skeletons
erode out of the mountainsides, and in the Sierra Madre there may
also exist patches of Jurassic-Cretaceous remains, which could in-
clude pterosaur fossils.

The Yaqui tale probably also reflects observations of giant Cali-
fornia condors, both living and fossilized, in northwestern Mexico.
Condors, with wingspans of ten feet, are known to attack prey as
large as deer, and their nests are filled with bones. Strikingly, the
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nests of very large Ice Age condors preserved in dry caves contain
the bones of mammoths, camels, bison, and horses, carried away as
carrion. Familiarity with living condor behavior and chance finds
of nests containing the bones of very large, extinct mammoths and
bison would contribute to legends about gigantic birds that carried
off humans.”

The huge raptors of the Ice Age, Temtornis merriami with a
wingspan of twelve feet and Temtornis incredibilis with a wingspan
of seventeen feet, may also play a role in tales of monster birds (fig.
29). The heavy-bodied teratorns, weighing fifty pounds or more,
resembled eagles but with very long, strong hooked beaks for grab-
bing up prey that could include small humans. Temtornis remains,
some as recent as eight thousand years old, have been found across
the southern United States (and recently in Oregon) and northern
M exico—and the remains almost always coexist with human occu-
pation sites.”

If a large, long-beaked teratorn skull and parts of the large wing
structure and talons were found by the Yaquis among the Pleisto-
cene deposits at Skeleton Mountain, it might well have inspired a
legend about a monstrous bird. The nightmarish notion of enor-
mous raptors swooping down on helpless victims occurs across | n-
dian cultures, as we will see in the next chapter, on the fossil mon-
sters of the American Southwest.
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29. Top: Pleistocene teratorn (wingspan twelve to seventeen feet), compared
to a California condor (wingspan nine to ten feet, center), and an eagle (wing-
goan seven to eight feet, bottom). Drawing © Rick Spears 2004.



The Southwest: Fossil Fetishes

and Monster Sayers

Even relatively savage tribes did pick up fossils on occasion
[but] no knowledge of their organic origin is indicated.
—George Gaylord Smpson, 1943

All kinds of beings were changed to stone. We find . . . their
forms, sometimes large like the beings themselves, sometimes
shriveled and distorted. We often sec among the rocks the
forms of many beings that live no longer.

—Zuni €elders, 1891

ONTH ENavajoReservationin
northeastern Arizona a few years ago, pal eontologists were excavat-
ing the bizarre, five-horned skull of a Pentaceratops, a twenty-five -
foot-long dinosaur of the Late Cretaceous with the largest skull of
any land animal. An old Navajo man came up to see what they were
doing. Taking one look at the creature, he uttered two words,
"Monster Slayer," and walked away.

The incident exemplifies the limited dialogue between paleon-
tologists and Native Americans today about the meaning of fossils
in the western United States. Paradoxically, the West has some of
the richest dinosaur exposures studied by scientists, yet little is
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known about the traditional interpretations of the people who have
observed the remains for the longest time. The lack of communica-
tion is not a new situation. As the Spanish pushed north into the
American Southwest, lured by the fabled Seven Cities of Gold, they
no longer inquired about fossils as they had in Mexico and Peru.

The mirage of treasure may have been based on lore about the
powerful Gran Chichimeca civilization that had dominated north-
western Mexico and southern New Mexico in A.D. 1200-1425.
Casas Grandes at Paquime, the metropolitan trading center, had a
population of fivethousand at its peak. Among the exotic goods
that passed through this vast hub were macaws from Latin America,
turquoise and copper from the Southwest, and shells from the Pa-
cific Ocean. Archaeologists even found one storeroom filled with
fossils. By the time the Spanish arrived, however, the city was a
ghostly ruin (map 3).

In 1540, when Francisco Vasquez de Coronado and his men
reached what is now New Mexico, they encountered the Zuni
pueblo dwellers. After claiming the land for Spain, the army of 350
Spaniards and about 1,000 Mexican Indian warriors continued
their quest for the lost cities of gold, now guided by Turco (The
Turk), a Pawnee captive they had purchased from the Apaches.
Seeing a way to return home to Kansas, The Turk assured them he
knew the realm of gold, and he led the Spanish across New M exico,
Texas, Oklahoma, and then north to central Kansas.

Along the way, some of the soldiers may have paused to puzzle
over huge bones in the desert or great tree logs petrified by time
(fig. 30). But they were seeking riches, not curious rocks. And the
Franciscan missionaries in the Southwest were too busy harvesting
souls to listen to old stories about old bones. Unlike the earlier
Jesuits in Mexico and Peru, the Franciscans refused to learn Native
languages and cared little about the indigenous culture. The
earliest written references to oral fossil traditions | know of from the
Southwest and Great Basin date from the late nineteenth century,
recorded by American explorers and ethnologists. But archaeologi-
cal evidence from ancient pueblos like the fossil storeroom at Casas
Grandes, and the oral creation myths of the Zunis, Navajos,
Apaches, and others, show that conspicuous fossils, from dinosaurs
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Map 3. The Southwest, Great Basin, and Rocky Mountains (map by

Michele Mayor Angel)

to petrified wood, had long been significant features of the cultural

landscape.’

The early Spanish silence on southwestern fossil lore prefigures
by several centuries the closing of discussion between Euro-Ameri-
cans and Native Americans. Cross-cultural conversations about fos-
sils faded with the development of the formal sciences of geology
and paleontology in the mid-nineteenth century. With the profes-
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30. Sixteenth-century Spanish conquistador contemplating the fossl
skull of a Pentaceratops dinosaur in New Mexico. Drawing © Michele
Angel 2004.

sionalization of their discipline, scientists sought to "demytholo-
gize" paleontology. One of thefirst results of the new earth science
was the realization that the earth must be extremely old, followed
by the understanding that landforms and life-forms had changed
drastically over vast geological ages. These were shocking ideas to
Euro-Americans, but similar concepts were already deeply embed-
ded in southwestern creation stories.
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As American bone hunters and pioneer paleontologists fanned
out across the West in the 1800s, snatching up fossils for museums
in the East, they hired Indian scouts to guide them to bone beds
and protect them from hostile tribes. But unlike the earlier bone
hunters at Big Bone Lick, they no longer recorded Native fossil
traditions, traditions that had helped to shape Cuvier's theory of
catastrophic extinctions and anticipated other advances in scientific
thinking.

In the nineteenth century, however, new conversations began in
the social sciences, as ethnologists and anthropologists accompa-
nied geological surveys in the West. One might expect that since
these scholars studied Native customs and myths, stories about fos-
sils would have been recorded. But they rarely asked about fossils.
Despite the new interest in ethnology, therefore, many more com-
plete fossil traditions were recorded in the sixteenth to eighteenth
centuries, in New Spain, New France, and New England, than in
the American West in the nineteenth and twentieth centuries.
What little has been preserved of oral fossil lore in the West seems
like tantalizing snatches of overheard conversation, compared to
the vibrant dialogues of earlier times.®

Moreover, among traditional Indians now living in the West, se-
crecy veils fossil lore, and historically justified suspicion prevails
about the motives of bone-hunting scientists. The systematic large-
scale plunder of fossils, artifacts, and human remains by the U.S.
government and museums began in the 1850s and continued with
the federal seizure of the T. rex skeleton named Sue, found on In-
dian land in 1990; the controversial nine-thousand-year-old re-
mains of Kennewick man in Washington Statein 1996; and govern-
ment plans, in the face of Indian protests, to excavate fossils on
Pine Ridge Reservation, South Dakota, beginning in 2002. As |
crisscrossed the West talking with people on reservations about di-
nosaur exposures on their land, | found that these historical and
ongoing conflicts can make conversations about prehistoric re-
mains oblique and difficult. Even Native Americans like Vine Delo-
ria, Jr., the Standing Rock Sioux historian, who wish to bring more
traditional natural knowledge into public light, encounter resis-
tance to open discussions of fossils.*
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ZUNI PALEONTOLOGY

Zuni Pueblo in New Mexico may be the oldest continuously inhab-
ited community in America, and the Zuni creation story has very
strong ties to the volcanic mountains and deeply eroded canyons of
Arizona, Utah, Colorado, and New Mexico known as the Colorado
Plateau. In its insights about geomorphology and the succession of
diverse life-forms over deep time, Zuni mythology clearly accounts
for the fossilized remains of creatures of past ages, and with a level
of understanding that far surpasses the expectations of George Gay-
lord Simpson.

Like the Aztecs and many other Native cultures, the Zunis be-
lieved that our present world had been preceded by a series of
worlds, each populated by different beings. In Zuni myth, when the
earth was new it was flooded and wracked by earthquakes. Bizarre
monsters ruled this dark, watery age. Proto-humans were sorry be-
ings, more like cave creatures than mammals, with clammy skin,
goggle eyes, bat ears, webbed feet, and tails. Creeping along like
salamanders, they barely survived on their island of mud, preyed on
by the monsters of the deep. The Twin Children of the Sun realized
that the world needed to be dried out and solidified before the
"unfinished" humans succumbed to the monsters. Wielding a
magic shield, a rain-bow, and arrows of cosmic lightning, the Twin
Heroes ignited a tremendous conflagration. The fire raged over the
face of the earth, scorching it dry and hardening the ground. Hu-
mans emerged from their mud-cave existence into blinding sunlight
and began to evolve toward "finished" human beings.

But now, on dry land, predatory animals multiplied. With their
powerful talons and teeth, these giant creatures devoured weaker
human beings. So the Twin Heroes stalked across the world, blast-
ing all the land monsters—enormous mountain lions and bears and
other huge creatures—with lightning. "Xfr/w!" Instantly immolated,
these dangerous beasts were "shriveled and burnt into stone.”

The ethnologist Frank Cushing (1857-1900) lived many years
with the Zunis, learned their language, and was adopted into the
tribe. In 1891, Cushing heard this ancient epic recited by Zuni
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priests. They explained that all kinds of beings were changed to
stone when the earth was young. Thus "it happens that we find,
here and there, throughout the world, their forms, sometimes large
like the beings themselves, sometimes shriveled and distorted. And
we often see among the rocks the forms of many beings that live
no longer." Such finds "show us that all was different in the days
of the new."

We have changed you into rock everlasting, said the Twin He-
roes, as they struck the huge animalswith lightning. "Now you will
be good for men rather than evil." By the heart that shall endure
forever within you, they vowed, the petrified creatures would be-
come fetishes, We-ma-we, helpers that serve humans instead of de-
vouring them. And so, deep within each stone beast killed by the
Twins, the "hearts were kept alive, with instructions to help hu-
mankind with the magic captured in their hearts. When a Zuni
finds a stone that naturally resembles an animal, he believes that it
is one of these ancient stone beasts.

Modern Zuni fetishes, small carved stone animals with inlaid
hearts, are well known. But in the old days, the most valued per-
sonal fetishes were small rocks or fossils with a natural resemblance

ns

to an animal form that required little or no carving to bring out
the likeness. The "heart power," or spirit, of the once-dangerous
predator or monster remained in the fetish, even though its body
had been changed to stone. We-ma-we were mostly used as hunting
charms, because the heart (and breath) of a predator was believed
to be the force that overpowered the hearts of game animals, and
timeworn animal-shaped rocks and small fossils were handed down
over generations.®

The Zunis also collected curious stones, minerals, and fossils
whose shapes suggested that they were the body parts of monsters
or the weapons of gods. Some of these amulets were concretions,
hematite nodules, or basaltic forms resembling petrified organs,
and others were fossilized bones, teeth, or claws, or odd marine
fossils. For example, belemnites, the pointed guards of an extinct
squidlike creature, have a tapered, cylindrical shape like a missile
(fig. 31). Belemnites are abundant in Jurassic and Cretaceous ma-
rine outcrops, and the pointed shape made these fossils significant
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31. Belemnite fossils, used for protection in battle by the Zuni. These
marinefossilswere called "lightning or thunder stones" by Plains Indians.
These specimens were photographed in the Black Hills of South Dakota
by Barnum Brown in 1941. Barnum Brown Collection, American Mu-
seum of Natural History Library.

for many tribes in the West. The Zunis identified belemnites as the
weapons or the teeth of primal monsters. These belemnite fetishes,
called Shom-i-ta-k'ia, "protective medicine of war," were kept for
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generations by Zuni warrior societies. Before battle, a warrior
would scrape the fossil against a stone with water and anoint him-
self for protection against arrows.’

Cushing wrote that "all true fetiches [sic] are either actual petri-
factions of the animals they represent, or were such originally." As
the first anthropologist to study the Zuni practice of carving small
animal fetishes as magic charms, Cushing was unaware of the possi-
ble relationship between fetishes and fossils. Writing in the late
nineteenth century, several decades before the dinosaur fossils of
New Mexico and Arizona became well known to science (the first
dinosaur bones were collected in eastern Arizona in the 1930s),
Cushing assumed that all the "petrifactions" were "mere concre-
tions or strangely eroded rock-forms."

But today it seems obvious that when the elders spoke of finding
the life-size forms of many beings that no longer live—"sometimes
large like the beings themselves'—among the rocks, they were de-
scribing the skeletons of dinosaurs and other extinct creatures that
continually weather out of the desert. Large animals transformed
to stone were the original We-ma-we, fetishes with hearts of power,
but they would be too big to carry, so smaller teeth, claws, and
fossil bones were gathered as amulets, along with animal-shaped
concretions and stones. Zuni carvers, aware of the connections be-
tween fossils and fetishes, have recently begun to make small fe-
tishes in dinosaur shapes.

Extensive exposures of Cretaceous sediments lie east and south
of Zuni Pueblo. Since the Zunis (like other southwestern | ndians)
gathered bentonite clay, salt, jet, gems, and minerals in fossili-
ferous areas, they would often come across the remains, trapped in
rock, of large marine reptiles and dinosaurs with bizarre, horned
skulls and huge teeth and talons. As the Zuni elders told Cushing,
it was very good fortune to discover powerful relics from the "days
of the new."*

"I can't believe that some of these dinosaur fossils were not rec-
ognized as 'stone beasts' by the Zuni," said Douglas Wolfe, when
I met him in Mesa, Arizona, in January 2002. As the leader of the
Zuni Basin Paleontology Project, Wolfe has been digging for fossils
near ancestral pueblo dwellers' lands since 1996. His group has dis-
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32. Zuniceratops skeleton, reconstructed near Springerville, Arizona,
atop the Moenkopi Formation near Lyman Lake, in Zuni traditional
lands. During Cretaceous times, the Moenkopi sediments were exposed
in the dry uplands, with water sources and angiosperm forests. Zunicera-
tops may have walked in such aterrain. Photo courtesy of Douglas Wolfe.

covered hundreds of Early Cretaceous remains. Among the most
impressive are a theropod with terrible claws heretofore found only
in Mongolia and a new ceratopsian species (which Wolfe named
Zuniceratops to honor the Zunis, fig. 32). Wolfe also finds razor-
toothed raptor dinosaurs and duck-billed hadrosaurs, as well as
petrified tropical trees and marine fossils.

Some 90 million years ago, these creatures and plants flourished
on the fluctuating western shores of the inland sea that bisected
North America, in forested wetlands teeming with prehistoric croc-
odiles, giant sharks, and immense marine reptiles called mosasaurs.
As Wolfe points out, the era corresponds to the "days of the new"
of Zuni mythology.

From desert basins to bare mountaintops, the dry climate and
exposed topography make the Southwest an open textbook of geol-
ogy. Millions of years of "geologic 'happenings' have left their
traces for us to piece together into a coherent, albeit patchwork,
history," writes one geologist. The Zunis studied these same geo-
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logical and paleontological clues and accurately perceived that, eons
ago, the land had been a watery place populated by strange water
monsters, followed by afiery drying period marked by gigantic land
predators.

With the same logic that led the Greek natural philosopher Xe-
nophanes in the sixth century B.C. to propose that ancient oceans
must have stranded shells and other marine creatures on mountain-
tops and deserts far from the sea, the Zunis saw the presence of
stone oysters, clams, ammonites, fish, and other marine fossils as
proof that a sea had once covered the desert, further confirmed by
the fossilized impressions of ripples and mud cracks on the receding
shorelines.

Volcanic evidence and lava flows—and perhaps even living mem-
ories of eruptions—supported the Zuni idea of a great conflagration
that dried out the young earth. According to an interesting theory
proposed in 2003, the mass extinctions of virtually all marine spe-
cies of the Permian period 250 million years ago may have been
caused by a powerful underwater explosion of gases, which then
could have been ignited by a single lightning strike to set the whole
planet aflame, a scenario remarkably reminiscent of the Zuni myth.
Doug Wolfe's team has discovered evidence of tremendous prehis-
toric firesthat raged across the land, leaving burnt stumps and roots
petrified in the ground, more stark evidence for the Zuni scenario.
The Zuni creation story is also one of a few pre-Darwinian myths
to imagine the first humans as evolving from lower life-forms. "It's
al there in one elegant myth," comments Wolfe, "evolution, ex-
tinction, climate change, deep time, geology, and fossils."’

"It's interesting how different the Zuni approach to death is from
the Navajo, who greatly fear death and its artifacts, such as fossils,"
Wolfe remarks. In their myth of the fetish animals, "the Zuni seem
to seek some benefits from dead things, which the Navajo seem
to avoid at all cost." Many paleontologists notice that traditional
Navajos have negative feelings about excavating dinosaur skeletons.
Recently, for example, an old Navajo woman brought some fossil-
ized dinosaur vertebrae to a trading post in Gallup, New Mexico,
but a shaman on the reservation discouraged further investigation
by paleontologists.”
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FOSSILS IN NAVAJO LAND

"It's not a good idea to disturb past life buried in the ground,” the
Navajo spiritual leader Harry Manygoats told me, when we dis-
cussed fossils in Tuba City, Arizona, in October 2002. Back in the
1930s, during construction of a dam on the reservation, Navajo
workers had refused to continue after enormous bones were re-
vealed by the horse-drawn scrapers. "Chindee" they whispered,
"ghost.” Around the same time, the San Diego geologist Baylor
Brooks learned from some Navajos that the bones of immense di-
nosaurs and marine reptiles were considered to be the remains of
Yeitso, a giant monster killed by the "Monster Slayer." The giant's
ghost was said to haunt bone beds.

Wann Langston, Jr., in an interview in September 2003, recalled
his days as an undergraduate student in the 1940s, excavating a
Pentaceratops dinosaur with Professor Willis Stovall (University of
Oklahoma). Each day, he told me, a group of Navajos would ob-
serve from a distance. At last a man named Joe approached to watch
more closely. What's the Navajo name for these creatures? Professor
Stovall asked Joe. Joe replied that the fossils were the "remains of
the venerable ancients." Langston recalled that the word Joe used
for the monster bones they were digging up sounded something
like "yitso-bitso.

In 1999, Mearl Kendrew, a Navajo born on the reservation in
1946, referred to the old myths when talking to me about fossils
of large, extinct creatures. Her grandparents owned the roadside
animal attraction on old Route 66 near Winslow in the 1940s and
1950s, with snakes, badgers, and a giant Gila monster that lived
twenty-two years and grew several feet long. The poisonous Gila

w1

monster, a desert reptile whose beaded armor recalls for Navajos
the flint-armored body of the monster named Y eitso, symbolizes
the healing powers of medicine women and men. When | asked
Mearl about dinosaur fossils, she replied, "In the story of the com-
ing of This World, the twin Monster Slayers killed the monsters
one by one. But they couldn't destroy their bodies. These are the
fossils. Thisis a short story but | think you get the idea."**
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To understand Merle Kendrew's laconic story, the comment
made by Harry Manygoats, the Navajos' anxiety aroused by fossils,
and the old man's terse reaction to the Pentaceratops skull at the
beginning of this chapter, we need to look at the Navajo creation
myth and traditional ideas about death, ghosts, and time.

In the 1930s, Gladys Reichard studied the beliefs of the Navajos
(Dineh) with whom she lived. In her exhaustive book, however, she
never referred to the dinosaur remains so abundant in Navajo land,
perhaps because she was unaware of the first scientific collections
of dinosaur species taking place at the time. Nevertheless, the eth-
nological work by Reichard and others in the nineteenth and twen-
tieth centuries can give us a sense of how dinosaur skeletons were
interpreted by the Dineh. When we apply a culture's ancient my-
thology to natural phenomena, though, it's important to keep in
mind that the oral myths—often translated from their original lan-
guages by outsiders—are complex, symbolic, incompletely known,
and inconsistent. The myths' origins may have nothing to do with
observations of prehistoric remains, even though they might be
used to account for later fossil sightings.

It's also important to appreciate the traditional reluctance to
teach tribal lore to non-Indians. Many Navajos today avoid dis-
cussing fossils, evenwith other Native Americans. Vine Deloriatells
me that he has often asked about fossil legends in the Southwest.
"There are dinosaur stories,” says Deloria, "but they are held by
Navajo medicine men who won't talk about them."**

Based on language, scholars believe that Navajos (and Apaches)
migrated from Canada and arrived in the Southwest in A.D. 1100-
1400. In an argument that strains logic, some anthropol ogists spec-
ulate that Navajos decided to settle in the landscape that matched
their mythic geography. The Navajos themselves believe that their
myths originated in the Southwest, and that some bands may have
migrated later to Canada. Navajo (and Apache) culture shares some
mythic elements with the Pueblo peoples of the Southwest, the
ancient Anasazis (who disappeared about 1300), and the Zunis and
Hopis. Whatever its origins, notes one historian, the Navajo Mon-
ster Slayer myth "offers an explanation for not only the huge fossil
bones and dinosaur footprints found around the Navajo reserva-
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tion but also strange rock formations and other phenomena.”
Moreover, the myth demonstrates "an extraordinary interest" in
local geography and geology. The simplified summary on the fol-
lowing pages shows how many features of the Monster Slayer stories
reveal geological knowledge and an awareness of fossils, even
though references to the physical remains themselves are indirect.*

The Navajos envisioned a series of past worlds that were de-
stroyed before this world (the number varies). People escaped from
each world, bringing atoken from the previous era. Asin the Zuni
myth, the earlier, wet and muddy worlds were dominated by mon-
sters, which were created before human beings and preyed on them.
Some monsters even pursued people into successive worlds. But the
Sun gave special lightning bolts to the twin sons of Changing
Woman, so that they could overcome the monsters. The twins be-
came the heroic Monster Slayers. The monsters are described below,
with my speculations on their possible relationships to fossil evi-
dence in Arizona, New Mexico, Utah, and Colorado.*

The Monsters

Thefirst, most dreaded monster was Y eitso (also called Big Monster
or Big Gray Monster—gray is associated with evil). Y eitso dwelled
by the hot springs near Mount Taylor (near Grants, New Mexico,
which has Jurassic and Cretaceous sandstones), or on Red Mesa,
near Farmington, which has Cretaceous dinosaur fossils. The mon-
ster's face was striped (stripes are associated with terror), and its
stupendous body was covered with scaled armor. Approaching with
earthshaking footsteps, Y eitso attacked, but the Twins destroyed it
with lightning. As the monster crashed to the ground, Yeitso's
armor shattered, the scales scattering. Some say the scales became
flint, and the streaming blood coagulated into the vast black lava
flows at EI Malpais and McCarty's Wash near Grants, or in the Pet-
rified Forest of Arizona.”

Yeitso's bones, called Yeitso-bitsin, were associated with large di-
nosaur or marine reptile fossils (as Wann Langston heard when
the Navajo named Joe identified the Pentaceratops as "yitso-
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33. Petrified logs of immense size were identified as the bones of Y eitso,
a monster of Navajo myth; or as giant arrow shafts of Shinarump, the
Wolf-god of Ute myth. Petrified Forest National Park, Arizona. Photo:
Adrienne Mayor.

bitso,” above). Other tales identified the huge silicified logs of
Petrified Forest as Yeitso's limb bones (fig. 33). Petrified wood can
resembl e the shape and texture of bone. In 1876, for example, fossil
hunters working for Othniel Marsh of Yale University discovered
some bones of a massive dinosaur in curio shops in southern Colo-
rado and northern New Mexico. The bones were being sold as
petrified wood.

Near Farmington, in 1905, one of the places where Yeitso was
said to have been killed, bone hunters for the pal eontol ogist Walter
Granger investigated a "wagon load of immense bones" brought
up by some Navajos digging out a spring in the Cretaceous bad-
lands. The diggers may have thought of the fossils as Y eitso-bitsin,
apossibility that is strengthened by an event a generation or so later.
During the Depression Navajos working on a government dam |eft
the site when big bones of a phytosaur, a large Triassic crocodile,
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34. Phytosaur skull and teeth. The sharp, serrated teeth of these Triassic
crocodilian reptiles were collected by Navgjo healers as a toothache rem-
edy. A phytosaur skull can measure two to four feet long. Here, the teeth
are compared to an arrowhead about three inches long. Drawing © Rick
Spears 2004.

were unearthed. This incident, mentioned earlier, was recounted
by Laura Adams Armer (b. 1874), an artist who lived on the reser-
vationin 1923-38. Armer, known to the Navajos as Hard-Working
Woman, wrote that after the workers stopped digging, the foreman,
a medicine man called Hasteen Akaka, explained that the "bones of
one old giant Yaytso" must not be disturbed. Although the Navajos
wanted water for their flocks, he said, this was not a good place for
the dam, because " i f the sheep drink water that flows over the bones
of a giant, the sheep will die." Later, Hasteen Akaka came in the
night with a flour sack to gather up the big teeth of the phytosaur
(fig. 34). He explained that he would sprinkle the teeth of Yeitso
with sacred pollen and use them as a toothache medicine.”’
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Y eitso was visualized as a monster covered with flinty scales, an
image that recalls the distinctive remains of Triassic phytosaurs and
amphibians and immense armored dinosaurs covered with bony
scales or scutes. The huge Permian armored amphibian Eryopswas
also armored with bony plates, as were the dinosaurs Ankylosaurus
and Sejosaurus, and Scutellosaurus, which had bony nodules
under its skin. The Triassic aetosaur Desmatosuchus was fully ar-
mored and sported a collar of projecting points. Fossilized scutes
or plates of these species are conspicuous objects in the desert (fig.
35). In 2001, for example, a college student fixing a flat tire in
southern Arizona decided to inspect some variously colored layers
in a hillside and quickly found several pieces of dermal armor from
a Nodosaurus, another heavily armored and spiked dinosaur the
size of a car.”

After Yeitso, the next monster was Burrowing or Horned Mon-
ster. Something like a giant misshapen elk or huge striped gopher
with horns or tusks, this beast had been raised by the winds in a
gully. From far off, it could be seen lying in a vast plain, and the
Monster Slayers reached it by digging tunnels. As the monster
plowed up the earth with its horns, they killed it with lightning
arrows. A little gopher assured them the monster was dead by run-
ning out along one of its horns.

Several details hint that observations of fossils may have contrib-
uted to this myth. The monster was associated with wind in a gully:
wind erosion often reveals a fossil skeleton in a depression—and the
Twins found the monster by digging. The image of a large horned
animal could be based on a dinosaur skull with bony projections,
like that of the Pentaceratops. When 1| visited the Rainbow Forest
Museum in Petrified Forest National Park, Arizona, in October
2002,1 noticed another possible influence for the Burrowing Mon-
ster. The skull of Placerias, a large, powerful mammal-like reptile
(a therapsid) of the Triassic, has large, bony tusks for digging
(fig. 36). In Petrified Forest, near St. Johns, paleontologists have
unearthed the remains of many of these bizarre burrowing beasts.

The Southwest also has rich exposures of Pliocene-Pleistocene
mammal fossils. Mastodon skeletons of the Pleistocene may have
contributed to the Burrowing Monster legend, too. Some versions



THE SOUTHWEST 123

35. Armored dinosaurs covered in scutes and bony plates, whose remains
are found in the southwestern deserts. Clockwise from top, Stgjjosaurus,
Scutellosaurus, Desmatosuchus, Eryops, Ankylosaurus. Drawing © Rick
Spears 2004.

specify four "horns,” and some gomphotheres, such as Amebelo-
dons, have two pairs of tusks. Mastodon and mammoth remains
have been imagined as massive burrowing creatures by various cul-
tures around the world, from Siberia to Patagonia. For example,
the Yup'ik people of southwestern Alaska tell of a tusked creature
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36. Skull of Placerias, a burrowing, mammal-like reptile with tusks. Pla-
ceriasweighed two to three tons and flourished in the swamps and forests
of the Triassic, 225 million years ago. Hundreds of these fossil creatures
have been discovered near St. Johns, Arizona. Photo: Adrienne Mayor.

called Quugaarpaq, said to "travel underground, turning to stone
when it came in contact with air. People occasionally find evidence
of its existence in the mastodon tusks exposed on river banks each
spring.” Inuit myths described Kilukpuk, a monster with long,
straight ivory teeth that "swam" under the earth, and similar tales
were told about frozen mammoths in Siberia. In 1833 the Natives
of Patagonia, Argentina, told Charles Darwin that mastodon fossils
had belonged to an immense burrowing rodent.*”

Darwin's experience reminded me that the Navajos sometimes
described the Burrowing Monster as a giant horned gopher, and a
small gopher had arole in the tale. Could the burrowing creature's
image have originated as a folkloric exaggeration of the fossils of
the unique horned rodent of the Late Miocene? About 6.5 million
years ago, Epig&ulus hatcheri was a strange burrowing "gopher"
about a foot tall, with very long claws and upright horns on its head



37. Horned gopher of the Pliocene (Epigaulus hatcheri). Drawing by
Bruce Horstal, in W. B. Scott, History of Land Mammals in the Western
Hemisphere (1913).

for tunneling underground (fig. 37). Itsdistinctive fossils are found
in Navajo land and the Great Basin.

Next to be killed were the Cliff Monsters (Tse Nalyehe), enor-
mous birds of prey associated with alkali washes and Shiprock, the
imposing geological landmark of Four Corners. Asin the Yaqui tale
in chapter 2, these monstrous birds would snatch people up in their
talons and carry them offto feed their nestlings. According to the
father of John Rustywire, a Navajo storyteller, they were "like drag-
ons in a way." They preyed on Navajos and Zunis, smashing the
victims on jagged rocks, sending their beautiful silver and tur-
quoise necklaces "flying every which way" (fig. 38). Gladys Rei-
chard heard that Cliff Monsters had big eyes and "something like
feathers" on their shoulders. The oversize nestlings later became
the eagles we see today. In one version, the monster bird resembled
"a great black rock which looks like a bird," and in another it was
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38. Giant raptor bird carrying off a Native American man. Painting by
LindaR. Martin, Navajo artist, to illustrate atraditional Crow story, in Joe
Medicine Crow's Brave Wolf and the Thunderbird (Smithsonian National
Museum of the American Indian/Abbeville Press, 1998).

transformed into Shiprock (TseBit'a'i, "Rock with Wings"). Today,
some Navajos relate the Cliff Monsters to prehistoric pterosaur fos-
sils, but a more likely paleontological influence might be the giant
raptor bird fossils from the Pleistocene.”

The Gray Monsters were a variety of evil creatures of the earlier
worlds. The Monster Slayers killed some, while others were done
in by hail and windstorm. According to Navajo elders who spoke
with Father Berard Haile, who lived on the reservation in the
1930s, a great many monsters were slaughtered around Taos, New
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Mexico (map 4, chapter 4). Gray Monsters "of every description
exist [there, including] flying animals and quadrupeds.” In those
places, they said, "many enemy ghosts swarm," for "there are as
many ghosts as there are stones," and rock was "all that remains of
the monsters" of previous worlds. "At a place called Earth-upper-
mountain-ridge, lived those who devoured [the] Earth People.
Today you can see burnt earth appearing among the rocks," said
the elders, marking where the Gray Ones used to roast their victims.

Since the area around Taos is volcanic, with burnt black-and-
red basalt lava formations and colorful ash weathered into bizarrely
shaped "hoodoos," the association of monsters with burnt earth in
this landscape refers to geological formations rather than fossils.
But the Navajo elders also told of other places in the desert where
one could see monstrous heads "sticking out from roots of trees
and stones, from springs and swamps." They said that monsters also
appeared wherever there was colored earth under rocks and at the
bases of colored cliffs. In fact, one Navajo name for monsters is
"those who speak at the base of cliffs."”

Without ever referring explicitly to bones, these striking geol ogi-
cal details convey a strong impression of the fossil-bearing strata so
obvious in the Painted Desert, with the striped yellow, white, and
pink cliffs of the Entrada Formation and the Chinle Formation at
the cliff bases, which contains plentiful Triassic fossils of Coelophysis
dinosaurs, phytosaurs, and large amphibians, and the colorful Mor-
rison Formation with its large Jurassic dinosaurs. The destruction
of monsters by forces of erosion (wind and hail), their grayish hue
and association with different colored layers of earth, and their
emergence among rocks, roots, and springs, and at the bases of
cliffs—all these details paint a picture of extraordinary bones and
skulls weathering out in precisely the places where modern paleon-
tologists ook for vertebrate fossils.

Big Centipede was another species of Navajo monster. This huge
millipede, humped with many legs, leapt suddenly on its victims.
The largest of these were slain by Monster Slayer. Zuni myth also
featured a giant centipede who was shriveled by a bolt of lightning
by the Twin Heroes—that's why today's centipedes |ook like burnt
bits of fringed buckskin. These myths could be spun from fears of
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familiar, creepy millipedes, but the insight that many-legged insects
had colossal ancient ancestors turns out to be true, as revealed by
fossil impressions of gigantic centipedes that lived in Arizona about
300 million years ago. Was Big Centipede inspired by the sight of
a fossil impression of Arthropleura, a six-foot-long centipede of the
Carboniferous era? Their many-legged trails have also been fossil-
ized in rock. Another paleontological candidate could be a large
Cambrian trilobite fossil. Trilobites resemble insects with anten-
nae, segmented bodies, and many legs, and they were collected for
amulets by many western tribes.”

Water Monsters, born of rock in the first world, were also over-
come by the Twins, but were allowed to live because they promised
to keep springs and rivers flowing. Like water monsters of many
other Native myths, they were imagined by the Navajos as having
peculiar, elongated bodies and horns like a buffalo's. Water Mon-
sters aroused mixed reactions—they were dangerous but could be
friendly: unlike the other evil creatures destroyed by the Monster
Slayers, Water Monsters were "persuadable” entities. An interesting
parallel occurs in the Yaqui legend of the Snake of Nohme Hill, in
Sonora, Mexico. In that story, awater monster lived in alarge water
hole, preying on cattle, goats, and people. A Spanish priest spoke
to the monster in the Yaqui language and persuaded it to go else-
where. The monster burrowed underground until it reached a deep
aquifer under rock at the foot of Nohme Hill, where it still lives.
Although unusual bones are not mentioned, once again the geolog-
ical details—rocky strata and springs—correspond to the kinds of
places where fossils are often seen.”

Several Navajo stories tell of Water Monsters' efforts to recover
their kidnapped eggs or young and their pursuit of people into suc-
cessive worlds. The following fossil legend was told to me in Tuc-
son, Arizona, by Gerard Tsonakwa, who heard it from Bessie Yel-
lowhair, daughter of Ho-tzin Yellowhair, a Navajo medicine man.

Many of the big bones in Navgjo Land belong to Tee-hol-tso-de, the
giant Water Monster of thefirst world. The people of thefirst world
so admired the monster that when they left for the next world, some-
one secretly took aWater Monster egg as a souvenir. But then in the



THE SOUTHWEST 129

second world, the big egg began to crack open. The Water Monsters
could detect the sound and went on a rampage, trying to burst into
the second world to save their egg. The Navagjo had to flee, taking
the egg with them. In the third world, the egg hatched, and so they
had to flee again. But in the fourth world, the baby monster began
to cry for its parents. Fearing that the Water Monsters would hear
it and break into the fourth world, the Navajo escaped into the fifth
world. But then the young Water Monster grew so huge and mon-
strous that they left it behind, barely making it into the sixth and
present world. Nowadays, when you come across big fossil bones or
eggs, the ghosts of the creatures that they were in past worlds must
not be aroused. Don't touch, disturb, or move them, or else the
monsters might wake up and go on a rampage that could destroy
our world.

This story expresses the traditional Navajo wisdom that one ought
to avoid fossils, as potentially negative legacies of past worlds.” Was
a tale like this originally based on discoveries of fossilized eggs?
Nests made by giant sea turtles 110 million years ago have been
discovered in the Front Range of Colorado; and in Montana, Jack
Horner has found a great many clutches of eggs and hatchlings of
the duck-billed dinosaur Maiasaum, which flourished 76 million
years ago. Large theropod dinosaur eggs have been discovered in
Utah and New Mexico. In eastern Arizona near Duncan, paleon-
tologists found a different kind of big stone egg, cracked asif hatch-
ing. They identified it as the egg of a Pleistocene-era giant condor.

Dinosaur nests, eggs, and tracks are also found in Navajo land.
In the 1950s, Navajo sheepherders discovered a Dilophosaurus nest
with eggs and the footprints of babies and adults about five miles
west of Tuba City, Arizona. More than sixty nests of very ancient
water monsters—huge Triassic reptiles—were discovered in 1996-
98 by paleontologistsin Arizona's Petrified Forest. These bowl-like
depressions more than a foot across and eighteen inches deep are
the world's oldest reptile nests, dating to 220 million years ago,
and preserved in sandstone that was once the bank of an ancient
river. Superimposed over the nests are the body impressions of the
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ancient nest makers. So far no eggs have been found, although im-
pressions of the eggs and claw marks are obvious in the nests.

Dug out by immense reptiles of the Triassic period, phytosaurs
(primitive crocodiles), aetosaurs (armored reptiles), or giant tur-
tles, such nests would have been easily recognized by Native ob-
servers who noticed that they evoke, on a much larger scale, the
nesting behavior of modern reptiles like turtles and crocodiles.
Around the ancient nests are trampled fossil tracks, and a half-mile
from the nesting site there is a distinct set of phytosaur footprints.
No one can say for sure whether the tradition of the Water Mon-
ster's egg was related to similar finds. But if nests like the ones near
Tuba City and in Petrified Forest had been observed by Navajos in
the old days, they too could have read the clues that were only
recently deciphered by scientists, and may have created a story
about the eggs of a ferocious water monster.”

Ghosts and the Thin Membrane of Time

According to Navajo myth, all the "slain monsters were beaten
into the earth." But as Mearl Kendrew told me, and as Reichard
wrote, "It was impossible to obliterate their carcasses. Conse-
quently, the Navajo country is still littered with unburied remnants
of their bodies." In the 1930s, as noted, the dinosaur beds of the
Southwest were just beginning to receive public attention, but
Reichard missed or avoided this obvious reference to fossils as the
remnants of monsters littering Navajo land. She assumed, along
with Cushing (above), that the belief about the unburied remnants
of monsters applied only to the shapes of geological landforms.
But, aswe saw, Laura Adams Armer, the artist-writer who also lived
with Navajos in the 1930s, was aware that some Navajos identified
Phytosaurus fossils as the remains of the mythic monster Y eitso.
The monsters whose fossils were observed in rock were believed
to have played a role in forming the geological features in Navajo
land, and more recent statements by Mearl Kendrew and other
Navajos explicitly link paleontological evidence to the Monster
Slayer myth.*
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Traditional Navajos believed that the monsters' ghosts remained
with their partially buried corpses, eternally threatening evil, and
that strong rituals were needed to keep them "beaten into the
ground." Elderstold Father Berard Haile in the 1930s, "The mon-
sters who formerly were powerful are gone,"” but without certain
rites "their ghosts would devour you." In Navajo belief, "if some-
thing happened once, it can happen again." In other words, the
past can suddenly burst through the membrane of time into the
present, like the enraged Water Monster in Yellowhair's tale.

Traditional Navajos avoided all contact with corpses and "places
where the spirits of the dead may be." Funeral practices also help
explain why all kinds of bones are avoided. The dead were not
deeply buried in the ground but left in the desert, which means that
any bones one encounters might belong to ancestors—or monsters.
Since it is hard to distinguish animal bone fragments from human,
it seems best to steer clear of any skeletal remains.

Shallow human burials in the desert over the ages also help ex-
plain why paleontological excavations cause anxiety. Timothy
Rowe, a University of Texas paleontologist who has permission to
excavate on the Navajo Reservation, told me, "Navajos worry that
fossil hunters will dig up their relatives' bones along with dinosaur
remains. Explanations that we are looking only for animal bones
that were buried 80 million years ago have little effect, since scien-
tific geochronology is not meaningful to traditional people."”

With the vivid myths and fears in mind, it is easy to imagine how
disquieting a large, fossilized dinosaur could be to a traditionalist.
All dead things are supposed to decompose and become one with
the earth. But mineralized bone embodies the very opposite of the
ideal disposal of the dead. Instead of decaying away, the form of a
monster's body has somehow become trapped in stone. Dinosaur
skeletons—with their awesome dimensions and weird shapes—cor-
respond to the myth of monsters of previous eras imperfectly bur-
ied, suddenly reappearing out of the earth. In the Navajo view, it
would be a grave hazard to disturb these ancient enemies, for fear
of breaking the spell of their entrapment.

In October 2002, | drove from Flagstaff to Tuba City on the
Navajo Reservation, to talk with Harry Manygoats, a Dineh spiri-
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tual leader who might be able to give me an insider's perspective
on the old accounts. It was a chilly day of constant thunderstorms
rolling across the wide, red-and-gray landscape, and the roads of
the town were awash with red mud. At the Cultural Center, | found
Manygoats in the process of moving the tribal collections to an-
other building. When | explained my mission, to learn what dino-
saur fossils mean to Navajos, he set aside stacks of boxes and pulled
up two chairs. Sketching diagrams to illustrate his words with col-
ored markers on a whiteboard, he spent a couple of hours that
morning explaining Navajo practices and ideas about fossils.

Our present era is the fourth, white—or "eglittering"—world,
said Manygoats. It was preceded by the third, yellow world; the
second, blue world; and the first, black (or red) world. Those who
"esoterically interpret the stories and watch for the signs" have no-
ticed increasing indications over the past century of global "corrup-
tions of the environment," signaling that worldwide natural catas-
trophe may already be ushering in the fifth world. Everything, from
the universe to neutrinos, is "alive—nothing is inorganic or life-
less." Each era was characterized by living things specific to that
particular "time/space" (Manygoats explained that the Dineh con-
ceptualize time and space "as one"). In thefirst world, for example,
life was microscopic, formless except as "energies." The monsters,
dinosaurs, and other giant beings existed in the yellow (third)
world, along with small ants.

Ants, unchanged since that era, still live in our world and travel
between layers of earth and time/space. Like the monsters, ants are
unappeasable entities, and in my reading of Gladys Reichard, | had
learned that Navajo witches used the tiny smooth pebbles that ants
carry up to the surface for evil spells (notably, ants also bring up
minute fossils of extinct creatures from past worlds). But Many-
goats would say only that "certain activities of ants—and other be-
ings from previous eras—can be incorporated into harmonizing
practices," to restore balance in this world.

As Manygoats explained it, the vestiges of monsters or dinosaurs
are held by the earth within their context, their unique time and
space, and within that matrix is where they should remain. Past life
and actions never really disappear, since even time isliving and ever-
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changing "in accordance with each era's laws." Things of the past
retain a kind of nether-life, an afterimage, a ghostly shape or echo
that never changes. It is almost as though time is an energy that
flows through things. For example, commented Manygoats, relics
of our conversation here in this room will persist in some form in
the future. And since nothing in the world is inanimate and every-
thing is interconnected, to disturb something that was physically
buried in the deep past, and bring it into the present, unravels the
densely woven net of time—in effect, it breaches the barrier of
time—and that will have undesirable consequences.

It is interesting to note that a breach of geochronology is the
mechanism for science fiction plots in which a time warp causes
humans to suddenly find themselves thrust into the Mesozoic era
and coexisting with terrifying dinosaurs. The device appears in
popular literature from The Lost World of Arthur Conan Doyle
(1925) to the Turok, Son of Sone comic book series (1950s-60s).
Spending long days in solitude laboring to release dinosaurs and
extinct creatures from their rock prisons, the early fossil hunter
Charles H. Sternberg was a time-traveler, too. "Whenever | awoke
I was overcome with surprise,” he wrote. "l could not tell whether
I had awakened in eternity, or Time had turned back his dial, and
carried me back to the old Cretaceous Ocean."

As ayoung man, George Gaylord Simpson was fascinated with
the mystery of time as a human perception, as a figment of our
imagination, rather than something inherent in things themselves.
In his own posthumously published science fiction story, "The
Dechronization of Sam Magruder” (1996), Simpson described a
scientist who tries to "dissect time" and suffers a "time-slip" into
the Cretaceous, where he must deal with ferocious dinosaurs of pri-
meval New Mexico. A similar tearing of the layers of time was de-
scribed in Yellowhair's Water Monster tale, and among Cheyenne
and Lakota vision seekers such breaches of geochronology are
known as "Medicine Holes" or "windows into time."**

Dissecting things in nature—taking them apart, removing them
from their proper surroundings and the laws that govern them—
runs counter to the holistic Navajo worldview. The monsters or
dinosaurs are "alive" in suspended animation within their era,
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said Manygoats, and they must be respected as integral to the mat-
ter around them, never torn from the matrix that was once their
world. Moreover, "Some monsters of the past could have been set
forth as negative life" warned Manygoats, and "it is a very bad idea
to kick negative nature back into life—for that could cause history
to repeat itself.”

When | asked about the activities of paleontologists, he re-
sponded that to dig up fossil bones and take them away from their
matrix shows disrespect for the lives of beings in the past and courts
danger because "it displaces and encroaches" on their time/space.
Just as when men dig up long-buried coal, by strip-mining that rips
what were once living plants from their context and pollutes the
atmosphere, "it violates the natural balance for paleontologists to
remove bones from the ground.” Of course, explains Manygoats,
"I can't tell them what to do, they must each accept responsibility
for the danger themselves."

The consequences of releasing buried things from their place in
the past are unknown, remarked Manygoats, but there are many
ominous examples. Coal and uranium mining has had devastating
effects on the reservation people's health since the 1940s, and dig-
ging and interfering with the layers of the earth can poison water
and air and harm growing things. Once done, such acts can never
be undone. Catastrophic mutations can result; chemical and other
unknown imbalances that affect life cycles can occur. The example
proposed by Manygoats gave me pause: "Ants, who once lived
alongside huge monsters in the past world, might be transformed
into giant ants." | was struck by the fact that, during hisfirst peyote
vision in about 1923, Lame Deer, a Lakota holy man, had experi-
enced a terrifying image very similar to Manygoats's example. In
Lame Deer'svision, atiny ant crawling in the chinks of alog cabin
suddenly grew into a monstrous attack-ant ten feet high and "all
horns, shiny like a lobster."**

As in the Zuni story, the Navajos believe that large vertebrate
fossils preserve in stone the forms of ancient monsters. But, as
Reichard, Wolfe, and many others have noted, the Zunis seemed
not to have the terror of the dead that many Navajos have. One
explanation is that in Navajo belief, ghosts "cannot be persuaded
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to be helpful to man,"” and the hostile spirits of monsters must be
overcome with rituals to keep them in the ground. Without the
beneficial transformation of the slain monsters into fetish helpers
as in the Zuni myth, in the darker Navajo vision the idea of dino-
saurs reemerging from their time and space in the earth is a fright-
ening one.”

I wondered whether Navajos and other Native people had helped
the pioneer paleontologist Edward Drinker Cope locate fossil expo-
sures when he came to northern New Mexico with the Hayden
Survey in 1874 and again in 1883. The evidence is unclear. Cope
wrote that Navajos and Utes often visited his camp, and that when
two Ute families camped nearby, he traded tobacco for fresh meat,
nuts, and berries, but he recorded no conversations about fossils.
When Cope camped in Tiwa and Laguna Pueblo lands in the Rio
Puerco areain 1883, he said that a local man (perhaps an Indian?)
guided him to a very large "buffalo skull,” which turned out to be
that of an extinct rhinoceros. In the badlands west of Santa Fe,
Cope learned from a Spanish American priest and from "various
quarters. . . valuable information as to localities of fossils." Another
man, possibly a Pueblo dweller, showed Cope some fossil teeth he
had found in the badlands below the Jemez range, from an Eocene
mammal, the Batbodon. Cope's discoveries of Eocene mammals in
New Mexico were milestones in paleontological history, but he
didn't record the names of any Native Americans who may have
guided him there—or anywhere else in the West.”

Half a century after Cope, in 1942, Sam Welles, the famous bone
collector for the museum of the University of California at Berkeley,
heard about three huge skeletons discovered by a Navajo man two
years earlier near Tuba City, Arizona. After failing to locate them
himself, Welles returned to the trading post and persuaded the dis-
coverer, Jesse Williams, to guide him to the fossils. The dinosaurs,
located just a hundred meters northeast of the famous dinosaur
tracksite at Moenave, were identified as the largest predator of the
Jurassic, the twenty-foot-long Dilophosaurus (the double-crested
reptile was featured in Spielberg's film Jurassic Park as the venom-
spitting dinosaur). The bones were collected in just ten days and
taken to Berkeley, where they reside today (fig. 39).
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39. Restoration of a Dilophosaurus dinosaur, painted by a Navgo artist,
at the Moenave site where Jesse Williams discovered the remains of three
dilophosaurs in 1940. The artist shows the double-crested dinosaur leav-
ing the footprints visible at the tracksite, in atropical volcanic landscape,
with a pterosaur flying in the upper left. Asin fig. 38, the Native artist has
given this dinosaur only two hand claws, like a Tyrannosaurus rex. two
claws are a notable feature of Thunder Birds in some Indian traditions.
Photo: Adrienne Mayor.

In his oral narration of the dig, Welles remembered that Williams
"worked with a pick and shovel for a couple of days," but when the
complete skeleton forms began to emerge from the sandstone and
the team took up fine brushes, Williams disappeared. Welles as-
sumed that Williams considered the detail work "beneath his dig-
nity." But many Navajo men engage in detailed work, making intri-
cate jewelry and delicate sand paintings. Another explanation
might be that the emerging skeletons aroused some traditional anx-
iety in the Navajo who had discovered—but did not disturb—the
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monsters in the ground. Indeed, paleontologist Wann Langston re-
called a similar incident in the 1940s, when the University of Okla-
homa team hired a young Navajo man to help excavate the Penta-
ceratops fossils identified as the remains of Yeitso. The young man
agreed to help shovel the overburden as long as he didn't have to
touch the bones. When only about six inches of dirt covered the
bones, he left the site.”

In earlier times, medicine men and women dared to gather Phyto-
saurus teeth and other fossils for medicine bundles (fish) used in
healing ceremonies, ritual "sings,” and witchcraft spells. "l've
heard some mentions of fossils being used for spells and magic,"”
said Antonio R. Garcez, an Apache writer in New Mexico who pub-
lishes oral folklore about ghosts. Garcez continued, "But it would
be very difficult to find a Navajo or Apache elder who would dis-
close such uses." When | asked Harry Manygoats about the healing
properties of fossils, he replied, "That's an interesting question. My
two brothers are healers but | don't think they use fossils." Later
in Flagstaff, Arizona, Isabelle Walker, a medicine woman who is
director of Traditional Healing in the Navajo Department of
Health and Social Services, told me that her father, Thomas Walker,
a respected medicine man on the reservation, keeps a large fossil
shark tooth as a personal amulet. The triangular shape of the tooth
is considered good for self-protection.™

A traditional Navajo medicine pouch, or jish, contained a variety
of numinous things, such as pollen, feathers, claws, crystals, tur-
quoise, shells, and fossils. According to early anthropologists who
studied jish, the contents for one Blessingway ceremony (chanting
the Dineh creation myth) included a tiny fossil, a fossilized stone
fetish, and a "tapering stone cylinder" (a belemnite?). The jish of a
Navajo shaman in 1908 held a fossil oyster shell, and so did the jish
created in 1925 for Roman Hubbell (Navajo, b. 1904, of the family
who founded the historic Hubbell Trading Post at Ganado, Ari-
zona, in 1878). In about 1890, the healing bundle of a Navajo
shaman named Jake contained a fossil fetish and an iridescent fossil-
ized shell. Jake explained that he scraped flakes from the fossil fetish
to be administered to the patient and floated the iridescent shell
on top of the medicine bowl. (As with the powdered fossil bones
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consumed as medicine in Mexico, the fossil shell scrapings would
create a calcium-rich infusion.) The curious shapes and strange
beauty, the extreme antiquity and petrified state, and the connec-
tion to mythical time—all these combined to give the fossils of once
living organisms an aura of mysterious, ancient power.*

FOOTPRINTS OF MONSTERS

Footprints in stone are plentiful in the Southwest and Great Basin,
and they too attracted attention. A dinosaur tracksite studied in the
1930s by paleontologist Barnum Brown in the Painted Desert
south of Tuba City was lost until the early 1990s, when photogra-
pher Louie Psihoyos hired Floyd Stevens, a skilled Navajo tracker,
to relocate the site and untangle the crisscrossing trails left by doz-
ens of small and huge dinosaurs 180 million years ago. Stevens
often helped neighbors find lost livestock. Now, using "his uncanny
powers of observation,"” Stevens plotted out each individual trail in
the maze until it disappeared under the overburden.

One sequence posed a puzzle. Three of the ten-inch-long foot-
prints were eight feet apart, a seemingly impossible stride for such
a small dinosaur. Psihoyos believed that some intervening tracks
must have been obliterated. But Floyd Stevens was sure the animal
had been running, even though the speed indicated by the pace—
14.5 miles an hour—was astounding. Confidently measuring eight
feet straight out from the last visible print, Stevens carefully
chipped away a slab of sediment. Under the slab, the Navajo tracker
uncovered the next print in the sequence, thereby discovering evi-
dence of one of the fastest dinosaurs on record.*

Early humans were probably dinosaur trackers, in a sense, writes
Martin Lockley, a Denver paleontologist specializing in dinosaur
footprints. Expert trackers "must have occasionally encountered
footprints on rocky pavements" and would have been "fascinated
by fossil tracks of animals they could not place,"” impressions made
as dinosaurs trudged or dashed over mud that hardened eons ago
into rock. Dinosaur tracks range from small to truly stupendous,
like the T. rextracks in the Raton Basin, northeastern New Mexico.
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In many places around the world, notes Lockley, Paleolithic rock
art appears "right next to footprint-bearing outcrops."*

Theropod dinosaur tracks resemble bird tracks; petroglyphs
(rock carvings) and pictographs (rock paintings) often include
drawings of birds and three-toed dinosaur tracks together. As
Lockley comments, the resemblance to avian prints probably led
paleo-Indians to believe that the track-maker was a giant bird. A
dinosaur trackway near Cameron, Arizona, for example, was known
to the Navajos as the "Place with Bird Tracks." In 1999, a Navajo
guide at the Moenave tracksite mentioned "old legends of giants”
associated with oversize, human-looking footprints in some out-
crops. In New Mexico, the name of an archaeological ruin near
Jemez Pueblo (occupied A.D. 1450-1700) translates as "Place
Where the Giant Man Stepped.” That name may refer to fossil
tracks related to the adjacent San Isidro dinosaur beds containing
Camarasaurus and Seismosaurus dinosaur remains, but further in-
formation about the Jemez giant legends is kept secret.”

From some fossil hunters in Arizona, | learned that a petroglyph
near Joseph City was inscribed between eight and fifteen hundred
years ago above a slab of Moenkopi Formation rock containing Tri-
assic Chirotherium dinosaur tracks. The petroglyph appears to be a
schematic reproduction of the footprint. In southern Utah, picto-
graphs appear beside a dinosaur trackway in the Chinle Formation,
near Monticello (north of Four Corners). The paleo-Indians who
created pictographs at the tracksite at Flag Point, Vermilion Cliffs,
in the Grand Staircase-Escalante National Monument, were aware
of the dinosaur trackways in the sandstone, which also contains the
fossils of ceratopsids and sauropods. The ancient artists copied a
tridactyl dinosaur footprint, probably a Eubrontes track since those
are the most obvious prints, though there are also Grallator tracks
embedded in the Kayenta Formation (Lower Jurassic). That picto-
graph, attributed to the Anasazi culture of the Four Corners area,
was made sometime between A.D. 1000 and 1200. Several birds
appear in the panel, suggesting that the Anasazi, too, associated the
three-toed fossil prints with giant birds.™

Other dinosaur tracks may have been interpreted as the trails of
giant lizards, an idea that occurred to me when Colorado rock art
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specialist Peter Faris showed me his photographs of petroglyphs at
Cub Creek, near the Douglas/Carnegie bone beds in Dinosaur Na-
tional Monument, Utah. Made during the Fremont culture, A.D.
700-1000, the petroglyphs depict lizards of various sizes, some as
long as six feet, approaching the small human figure, about one foot
tall. Since the region has some of the richest dinosaur bone beds
ever discovered (first investigated by Othniel Marshin 1870), Faris
and | wondered whether the Fremont giant lizard petroglyphs at
Cub Creek could have been related to observations of the immense
fossils and conspicuous footprints in the area. In Red Fleet State
Park, for example, just north of Vernal, hundreds of dinosaur and
mammal-like reptile trackways have been found on the eroding
shores of the new reservoir, which flooded hundreds more when it
was filledin 1980. At Cub Creek itself, Martin Lockley reported a
large dinosaur tracksite in 1992—it turns out to be only about two
hundred yards from the giant lizard petroglyphs. Among the
trackways in the region are five-toed Bracbycheirotherium prints
with tail-dragging marks, which would remind ancient observers
of the trails left by living lizards.™

West and north of Tuba City, beyond the Navajo village of
Moenave, Anasazi petroglyphs were carved on cliffs containing
Dilophosaurus dinosaur bones. Navajo sheepherders who came
across the giant reptile fossils in the area also found nests with eggs
and hundreds of crisscrossing tracks impressed in hardened mud,
made by the monsters that flourished before humans emerged.
They call the footprints "Naasbo'illbahitsbo Biikee" which means
"big lizard tracks."”

Splashing along the rutted road through another downpour as |
drove toward the famous tracksite near Moenave, | recalled what
Harry Manygoats had just told me about the site (fig. 40). "Before
the tracks around Tuba City were exploited for tourism, Navajos
used to hold ceremonies at Moenave and made offerings to the
monster tracks."

When | emerged from my muddy car, Morris Chee, Jr., alaconic
guide from Moenave, expressed surprise that anyone would stop in
the cold rain and slog through puddles to see the footprints. But
on sunny, dry days, it's hard to make out the tracks unless one pours
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a canteen of water into a single impression to see its shape. Today
was the perfect weather for tracking dinosaurs: every footprint, big
and small, was brimming with rainwater, and the wet bedrock was
teeming with the traces of monsters. In fact, the trails were proba-
bly made on arainy day like today. The tracks include rare examples
of running dinosaurs, left by the huge bipedal Dilophosaurus as it
loped with a seven-foot stride across this muddy floodplain 200
million years ago (fig. 41).

Keeping his hands in his pockets, and gazing off to the stormy
horizon, Chee walked up to each track and nodded down at it to
be sure | noticed it (gesturing by pointing with the finger, as well
as eye contact, is avoided by traditional Navajos). In this way, he
also indicated the sharp claw marks on some impressions and one
large, black talon still embedded in the slick sandstone. A circle of
stones marked off "the only bones we got left here. See the ribs and
backbone and the jaws?" As we passed some giant cow-pie-shaped
sandstone formations, Chee said they might be the droppings of
dinosaurs. Looking down at some immense three-toed prints next
to some dainty ones, he said, "These big ones are Dilophosaurus.
But some peoplesay BigLizard or Big Bird." When | asked whether
these creatures might be ones from the old stories about the Mon-
ster Slayers, he was noncommittal: "Maybe something like that."”

Then Chee indicated several places where large slabs of rock with
tracks had been chipped out and hauled away. "They took away all
our bones, too, back in the '40s, before | was born," he said with
resignation, referring to Jesse Williams's Dilophosaurus find now in
Berkeley. "We don't ask for them back any more, that was a long
time ago. Why don't they make a cast for taking away and leave the
bones here? It's better to keep it in the ground right where it is. |
wish we could have a museum for the bones here, then people
would come to see it."*

More tracks are embedded in the rocks a few miles southeast of
Moenave, in the Hopi village of Moenkopi. The Hopis apparently
incorporated observations of dinosaur tracks into the Snake Dance,
an ancient rain ritual performed with live rattlesnakes that relay
the need for rain to the proper Kachina spirit, portrayed as a giant
underground reptile called Palulukon. The Snake Dance is sur-
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40. Dinosaur tracksite, Moenave, Navgjo Reservation, Arizona. Photo:
Adrienne Mayor.

rounded by secrecy. But as Al Look pointed outin 1981, the danc-
ers' traditional costumes are decorated with the distinctive shapes
of tridactyl dinosaur tracks, which of course are most noticeable
after rain and are conspicuous in the Mesa Verde and Moenkopi
areas (fig. 42). According to one version of the Hopi tradition
heard in the early 1960s, the dancers themselves weave these de-
signs into their costumes because large, three-toed fossil tracks im-
pressed in rocks were believed to have been made by the Kachina
spirit who sends the rain. Among the Indian artifacts displayed in
the Museum of Northern Arizona in Flagstaff, | noticed that some
Zuni figures of dancers carved about a hundred years ago also wore
similar dinosaur track designs (fig. 43)."*

In Navajo myth, the Sun god left his giant footprints on the
earth, an apparent allusion to fossil trackways. Some Navajos believe
that footprints retain traces of the maker and can be used in witch-
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41. MorrisChee, Jr., Navajo guide from Moenave, above. Below, Diloph
s& uvusdinosaur track at Moenave. Photos: Adrienne Mayor.



42. Hopi Snake Dancers, Arizona, ca. 1900-1920. Note dinosaur track
designs on the costumes; the dancer on the left has a snake in his mouth.
GeorgeV. Allen Photographic Collection 1860s-1930s, National Anthro-
pological Archives, Smithsonian Institution.

craft, but fossil footprints could also be joked about in ways that
fossil bones could not. In the 1930s, for example, Roland Bird,
Barnum Brown's fossil hunter in Arizona, was investigating reports
of dinosaur footprints. While he was in a trading post examining a
slab with a peculiar, oversize footprint, an obvious fake, the Navajo
men in the store joked that the big foot impression had been made
by a barefoot Zuni.*”

A couple of decades later, a trickster played a practical joke on
scientists who had just become aware of fossil footprints long
known to the Navajos and Hopis. In 1929-30, Barnum Brown and
L. I. Price had photographed some dinosaur tracks next to a Hopi
house in Moenkopi (fig. 44). By 1942, the dinosaur trackways in
the red Kayenta Formation at Moenkopi were being publicized,
and the government had placed a fence around the site. In about
1950, a geology student came to study rocks near Moenkopi and
Moenave, in an area of joint use by Hopis and Navajos (the Hopi
Reservation lies within the Navajo Reservation). One day, he came



43. Wooden Kachina figure wearing a costume with dinosaur track de-
signs, Zuni, about one hundred years old. Snake Dance figures are rarely
depicted by Native artists today. Photo: Adrienne Mayor.
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44. Hopi men pointing out dinosaur fossil sites to AMNH paleontol ogist
L. I. Price, above First Mesa, near Cameron, Arizona, in 1930. Not far
from here, Price and Barnum Brown investigated dinosaur tracks at M oen-
kopi Pueblo, a Hopi village south of Tuba City, Arizona. Photo: Barnum
Brown. American Museum of Natural History Library.

upon a sharply defined dinosaur footprint. He summoned his geol-
ogy professors, and the next day the party followed the trail across
bare rock for a quarter-mile. The prints ended abruptly.

After hours of searching for more tracks, the scientists returned
to the last print. Then they noticed that an Indian had carved his
name beside the impression. Suddenly, the curiously unweathered
appearance of the tracks made sense. With all the excitement over
dinosaur footprints, the artist knew that his bogus trail would even-
tually be found; he didn't need to witness the discovery to enjoy
imagining the temporary confusion of the scientists. When | told
Morris Chee, the guide at Moenave, about the trick, he just smiled.

Those tracks were carved as a practical joke, but replicating dino-
saur tracks and hand- and footprints is an ancient practice. Exam-
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pies in Connecticut were mentioned in chapter 1; in the Southwest
and Great Basin, dinosaur tracks appear in ancient rock art near real
dinosaur trackways; and in the Great Plains, hand- and footprints
were carved on large boulders. The makers' motives are unknown,
although among the Navajos and Plains Indians, human handprints
carved in stone were places where "people prayed with their hands
pressed into handprint impressions in a rock." Carved foot- or
handprints and replicas of dinosaur tracks could also mark sacred
sites or meeting places, call attention to genuine dinosaur tracks in
the vicinity, or illustrate a creation story.”

CALIFORNIA CREATION STORIES: EXILED

OWILLA MONSTERS

The creation story of the Pit River nation (Achumawi) of California
is another example of how concepts of deep time and successive
faunas were expressed in mythic language.

In about 1908, the elder Istet Woiche (b. 1840s) narrated the
"History ofthe Universe." The First People, he said, were "neither
animal nor man, but curious beings who lived on the earth for
thousands of years before real people came.” Real humans appeared
only after the "Great Change,” an extinction and evolutionary
event ushered in by a great flood. Many First People were drowned,
but others were transformed into modern mammals, reptiles, birds,
fish, and insects. These retained some characteristics of their primal
ancestors.

Pit River people collected stone acorns called Nachil, said to
come from before the Great Change—these were fossilized acorns
from Tertiary white oak trees, Quercus hiholensis. Other relics of the
earlier time were footprints in rock said to have been made by Coy-
ote-man (Ja-mul) and other First People. Istet Woiche pointed out
Ja-mul dok-im-cboi, "Coyote-man's track,"” on the south side of Big
Bend on Pit River, just east of Hot Springs. The large boulder in
the gravel channel has a noticeable depression, about eight inches
long, shaped like a man's footprint. This region is mostly volcanic
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and fossil-free, but it is possible for early human footprints to have
been preserved in hardened lava flows. A natural foot-shaped de-
pression is another possibility, or the track could have been carved
by a shaman.

The first creatures included "many terrible water animals" and a
Giant Water Dragon (Himnimtsooke) that was something like an
enormous salamander. That dragon was finally killed, its body parts
scattered in the sea. Another species of dragon, the Qwilla mon-
sters, were transformed at the Great Change into the small alligator
lizards of California, a rough-scaled reptile up to twenty-two inches
long, which resembles a miniature alligator.*

Frank Day, a Maidu artist-storyteller born in 1902, painted a
picture of giant lizards based on the stories he heard elders recite
in their native tongue when he was a boy in central California. Day
claimed that the Maidu people had observed petrified giant lizards
from "many 1000s of years ago" in the hills above Oroville. Dino-
saur fossils are rare in California, but, interestingly enough, some
remains of Cretaceous marine reptiles were recently discovered a
few miles north of Oroville. In the Pit River area, the rare Shasta-
saurus ("Shasta lizard," an ichthyosaur), a few diapsid reptile fossils
of the Triassic, and the shinbone and toes of one small Cretaceous
dinosaur have been found in recent years, but it's doubtful that
such fragmentary fossils would have been recognizable enough to
contribute to the old Achumawi or Maidu myths of giant lizards.”

Darryl Babe Wilson, an Achumawi born in 1939, also recalled
listening to the "old ones" recite myths. One elder, born in about
1876, told how the voracious lizard monsters preyed on First Peo-
ple. The monsters were killed or driven out before the Great
Change. Originally, Qwilla monsters were described as giant liz-
ards, but after the term "dinosaur" entered popular knowledge, Pit
River storytellers began to identify Qwillas as huge alligatorlike di-
nosaurs. In another elder's version, for example, the "king of the
Qwillas" was slain south of Fall River Valley. Then the Creator "or-
dered the rest of the Qwillas to the south land forever. That is why
there are no dinosaurs or alligators in [our] land."

This extraordinary narrative is unique among fossil traditions be-
cause it explains the notable absence of large dinosaur fossils visible
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to ordinary observers in northern California. As already noted, di-
nosaur remains are extremely rare there because the region was un-
derwater during the Cretaceous. The Achumawi not only correctly
envisioned a great flood in the deep past, but they came up with
the logical idea that most of the mythic monsters must have been
exiled to the southwestern deserts, which have conspicuous dino-
saur remains.

The Qwilla legend reminds us that myths of giant monsters can
flourish in the absence of conspicuous vertebrate fossils. Many
dragon images around the world were based on folk knowledge
or exaggerations of living reptiles, such as Komodo dragons, Gila
monsters, iguanas, alligators, or, in California, alligator lizards. But
the elder's conclusion also indicates that northern California tribes
knew about the impressive bones of giant reptiles in the Southwest.
Indeed, since the Pit River people originally came from the South-
west, they may have wondered why there were no giant lizard re-
mains in their new territory. The story suggests that people came
to expect to find big bones where mythical monsters had been de-
stroyed, and it also shows how the new term "dinosaur" and new
observations and zoological knowledge were introduced into a pre-
existing tradition. A striking parallel is evident among the Dene
people of northwestern Canada, where dinosaur fossils are un-
known. Y et recent versions of Dene myths include dinosaurs among
the giant monsters that once roamed the earth but were destroyed
by the culture hero Yamoria.

The Pit River creation story emphasizes the great length of time
it took for the world to come into being, and the vast span between
the first life-forms and the appearance of "real” humans. In the
beginning, there was only water and darkness. After "ten summers
and ten winters" (a metaphor for cosmic seasons, like the symbolic
"six days" in the book of Genesis), ocean foam eventually con-
densed into a bit of land. An elder known as Uncle Ramsey, born
in the late nineteenth century, recounted the story of the earth's
formation by alternating forces of creation and change. "More than
a million years" passed before mist emerged from nothingness,
he said, and "another million years" later the mist finally jelled
into land.
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When young Wilson asked an elder how long it took the universe
to be formulated, the old man replied, "A very long time, maybe
longer than the mind could imagine." Then, "with his old hand,
worn by time and burned very dark by the sun, he smoothed out a
place on the earth and with a crooked finger wrote 10*° in the dust."”
With this powerful image, Wilson shows how an elderly storyteller
interpreted the meaning often summers and ten winters" in the
ancient oral myth by applying the modern mathematical concept of
10 to the power of 10 (10 billion).

In 1880, about the time of Uncle Ramsey's birth, America's fore-
most geologist (James Dwight Dana of Yale) had announced the
new scientific discovery that the earth was very old indeed (far older
than Bishop Ussher's seventeenth-century calculation of six thou-
sand years; see appendix) and that, in fact, "Time is long—very
long." Today's scientists are more precise, estimating that the Big
Bang occurred about 12 billion years ago, so the elder's guess of
10 billion was not far off. After Earth was formed about 4-6 billion
years ago, there was a long, lifeless period, the Azoic era, which
corresponds to the very long era of "nothingness" in Uncle Ram-
sey's account. All life lived in water until about 400 million years
ago, and thefirst vertebrates appeared about 500 million years ago.
The traditional Pit River "History of the Universe" fits remarkably
well with modern scientific geochronology.

Indeed, Wilson recalled that when he and other Pit River chil-
dren encountered fundamentalist Christian teachers at school,
there was a "head-on clash" with the "six-day-world-maker."
"What a magician this God was [that] he nonchalantly created the
heavens and the earth in six days!" The pinched vision of instant
creation seemed intuitively improbable to the Pit River people—it
offered such a stingy view of the complex wonders and extreme
antiquity of the world.”

George Gaylord Simpson would have been struck, | think, by
the sense of deep time expressed in the Pit River, Zuni, and Navajo
creation stories. As Simpson once wrote, in the study of paleontol-
ogy "there is an almost painfully epic sweep to the vastness of geo-
logic ages." Contemplating geological time and grasping its im-
mensity could be profoundly frightening, Simpson noted, even for
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scientific thinkers. Acknowledging that fear and awe of vast time
scales was not confined to the naive or unsophisticated but was also
felt by scientists, Simpson surmised that the reaction was related to
the brevity of human life and dread of death. Simpson was startled
to find that uneducated Patagonians in Argentina concurred with
his opinion that the world was many millions of years old. To his
surprise, he wrote, "they agreed heartily. They were sure, for in-
stance, that the fossil wood so common here could not turn to stone
in less than millions of years."*’

PAIUTE AND UTE FOSSIL KNOWLEDGE IN THE GREAT BASIN

In eastern California, Mono Lake was a legendary place for the Pai-
utes of the Great Basin. Along the shore of the lake, with its weird
salt pillars and rock formations, the Paiutes revered footprints left
by the First Woman as she searched for the First Man. During her
search, she killed a terrible giant, and its body was turned to stone
at Mono Lake.

Although the Mono Lake tale of giants is related to landforms,
not fossils, paleontological evidence that pointed to the former exis-
tence of giants or unknown creatures in Paiute territory can be
found in the hills and deserts north of Mono Lake, in northwestern
Nevada. According to Paiute tradition, a race of redheaded canni-
bals called S-Te-Cabs once dwelled in the area around Lovelock,
north of Reno, until the Paiute ancestors exterminated them with
fire and smoke in Lovelock Cave. The Paiute Sarah Winnemucca
recounted this tradition in 1929; she owned a clump of the canni-
bals' red hair and an ancient dress trimmed with red hair, relics that
had been passed down from her fifth great-grandfather.

A combination of archaeological, natural, and pal eontological ev-
idence—and, later, white showmanship—appears to have contrib-
uted to the Paiute legend as we now have it. Lovelock Cave contains
artifacts and human mummies with red hair from two thousand
years ago, and fossils of mammoths and cave bears lie in the desert
to the north of the cave (see appendix for the full story).*
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In Nevada, Utah, Colorado, and northern Arizona, Ute and Pai-
ute people were also aware of dinosaur footprints. At the dinosaur
tracksite in Cactus Park, near Grand Junction, Colorado, a big pon-
derosa pine long known as the Ute Council Tree stands just a few
yards from Jurassic theropod dinosaur tracks (ranging from very
large to turkey-size). The conspicuous tracks may have figured in a
Ute fossil legend, now lost, which made the place an important
meeting point.*

Other, smaller fossils captured attention in western Utah. West
of Deseret and east of Antelope Spring in the House Range, very
fine specimens of the Cambrian trilobite Elrathia kingii are found
in abundance. These small, black invertebrate fossils from 530 mil-
lion years ago weather out of the shale matrix and are popular with
modern rock hounds (fig. 45). The trilobite locality first came to
the attention of geologists in the 1860s, but the local Indians, the
Pahvant Utes of the nearby Sevier Valley, had long collected the
fossils as protective charms.

In the early 1900s, an amateur natural historian named Frank
Beckwith roamed the area scanning for fossils and artifacts. One
day he came across an ancient Indian burial site and noticed a trilo-
bite amulet that had been worn around the neck of the long-dead
Native (since then, drilled trilobites have turned up in many burial
sites in the Great Basin). Beckwith asked his Ute friends, Joseph
and Tedford Pickyavit, about his find. The brothers told him the
traditional name for the fossil was Timpe khanitza pachavee, "little
water bug in stone.”

Beckwith asked Joseph Pickyavit what the weenoonse, Ute elders,
believed about the trilobites. The fossils were "body defendancies,
Beckwith; help diphtheria, sore throat, lots of sickness. Old-timers
wore ‘em in necklace—no get shot while have 'em on—at least it
work for a time." In the late 1800s, Mormon pioneers reported
that groups of Utes often came to gather trilobites from the out-
crops near Antelope Spring "to keep them from being hurt by the
white man's bullets.” In exchange for $2.50, Tedford Pickyavit
made a necklace for Beckwith in the traditional style, thirteen trilo-
bites of ascending size strung on a rawhide thong, with green, red,
and brown clay beads and two horsehair tassels.
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45. Trilobite (Elrathia kinjfii, Middle Cambrian), collected by Utes for
protective purposes. Digital scan of actual specimen, with penny for scale,
reproduced with permission of Roger Kaesler, University of Kansas Pale-
ontological Institute; photo provided by Kansas Geological Society.

The discovery of normally vulnerable creatures something like
water bugs mysteriously encased in stony armor may have given
rise to the idea that wearing the trilobites might magically protect
against arrows or bullets. In fact, as one paleontologist remarked
to me, large necklaces or gorgets made of overlapping trilobites
or ammonites might well deflect arrowheads or bullets. Geologists
Michael Taylor and Richard Robison pointed out in 1976 that the
Ute name for the trilobites in matrix clearly shows that "the Indians
recognized the organic origin of the fossils." Before the land was
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drained by white farmers, the Sevier Valley had been a swampy area,
where Pahvant Utes would have had "ample opportunity to observe
aquatic insects." The resemblance between living water bugs and
the Cambrian-age aquatic trilobites "could have been the impetus”
for the name little water bug in stone.™

In summer of 1870, Othniel Marsh and his Yale students were
the first scientists to explore the Green and White rivers on the
border of Utah and Colorado, the land of the Uintah Utes. "Indi-
ans and hunters had brought back stories of valleys strewn with
giant petrified bones," recalled one of the students, Charles Betts.

Intrigued by tales of huge bones during their stay at Fort Bridger
(Wyoming), Marsh hired a Mexican guide named Joe Talemans.
After crossing the Uintah plateau, wrote Betts, "We stood upon the
brink of a vast basin so desolate, wild, and broken, so lifeless and
silent, that it seemed like the ruins of the world." But Talemans did
not know the area ahead. Noticing the smoke from a campfire of a
hunting party of Uintah Utes, he rode out and hired one of the
hunters to guide the party to the White River. Then, at Fort Uintah,
Utah, Marsh hired a Shoshone guide from Wyoming to lead them
through the Uintah Mountains.

It's frustrating that the Yale crew preserved no details of the Ute
or Shoshone ideas about the fabulously productive Eocene mammal
and Mesozoic dinosaur bone beds of what is now Dinosaur Na-
tional Monument. But this was typical of the pioneer paleontolo-
gists, desperately competing with rival bone hunters for fossil trea-
sures in the West. Marsh, Cope, and others relied on local guides
to find deposits, but we can only imagine the stories they heard
around campfires and in the forts. Unlike the time of Jefferson and
Cuvier, this era showed little interest in recording Indian traditions
about fossil remains. Marsh's attitude was an exception: he con-
versed with Native Americans about his work; he befriended the
Sioux chief Red Cloud and argued his tribe's case in Washington,
DC. But most of the early bone hunters seem to have regarded
Native Americans as an inconvenient, faintly amusing part of the
exotic wildlife of the West (Cope, for example, facetiously referred
to the Cheyennes as "dangerous beasts").**
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Native customs and beliefs were left to the ethnologists, who for
their part were not curious about Indian views on geology or pale-
ontology. The Uintah Ute fossil lore may be lost, but their name
was given to the major fossil of their landscape, a bizarre, lumbering
rhinolike Eocene creature with tusks and knobs on its massive skull,
which was nearly four feet long. In 1872, Joseph Leidy (the father
of American vertebrate paleontology) named the new species Uin-
tatherium, "Beast of the Uintahs."

The railroads were pushing west at this time, and railroad work-
ers frequently unearthed fossils that were passed along to Marsh,
Cope, and others. Since so many of the railroad workers were Chi-
nese immigrants, | could not help wondering about their reactions
to the extraordinary skeletons. Did they recognize them as "dragon
bones," the large vertebrate fossils used for medicine in China?
When | raised the question at the San Diego Chinese Historical
Museum in 2001, the curator pointed out that the Chinese workers
endeavored to maintain their cultural traditions in America. He
guessed that if railroad workers found any giant bones, they would
have powdered them for medicine. If so, they were unknowingly
recapitulating the practices of Native Americans who also ingested
fossil medicine.””

HOPI AND PUEBLO FOSSIL COLLECTORS

At least two types of fossils were collected by the inhabitants of
the ancient Homol'ovi ruins (occupied in A.D. 1280-1400), near
Winslow, west of Petrified Forest, Arizona. Archaeologists noticed
that crinoids (the segmented hollow stems of sea lilies) were used
for beads, as in countless other paleo-Indian sites across America,
and numerous tabular pieces of petrified wood had been brought
to the pueblo from the Chinle Formation deposits of the Painted
Desert and Petrified Forest.

The archaeologists discussed these fossil collections with Hopi
elders, who said that their ancient ancestors related the fossils to
myths about the worlds that existed before this, the fourth, world.
Like the other cultures considered in this chapter, the Hopis per-
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ceived that the desert had been under water in the beginning, be-
fore the seas began to recede to the east and west, a picture that
accurately describes the ancient inland sea that bisected the conti-
nent. The land of the Hopis and earlier pueblo dwellers was once
the western shore of this sea. As for the fossilized wood in the ruins,
the Hopis believe that it comes from the trees of the third world
and contains guardian spirits or Kachinas.*

From the mesas near Tusayan, south of the Grand Canyon, the
Hopis collected beautiful cephalopod fossils, ammonites that they
called koaitcoko. These fossils with iridescent nacre were included
in medicine bundles, proof that they were "highly venerated,"
wrotethe archaeol ogist-anthropol ogist Jesse Fewkesin 1895. "Asa
natural object with a definite form," the fossilized ammonites were
"regarded as afetish." Personal fetishes and tribal bundles of Hopis
found at Sikyatki, an enormous village abandoned in about A.D.
1500, on the east flank of First Mesa, also consisted of fossils. But
the Hopis are very secretive about sacred things. Fewkes, one of
the few anthropologists to ask about fossils, was able to learn only
that fossils were regarded as evil by "the uninitiated,” while the
shamans, "the knowing ones," looked upon fossils with reverence.
Fewkes admitted that he failed to find out how the Hopis regarded
large animal fossils.™

More than a century after Fewkes, | too had to admit that |1 had
no luck in eliciting Hopi ideas about the meaning of large verte-
brate fossils. But | did learn of two unusual types of fossils sought
out by traditional Hopis. The first, known as moqui marbles, are
unique rock spheres found at the base of Navajo Sandstone Forma-
tions in Arizona and Utah, encasing pink sand from the Cretaceous
inland sea. These were long thought by scientists to be mere iron
concretions, but recent studies have revealed their true origin: mol-
lusks trapped in a great flood of sand about 130 million years ago.
As the mollusks decomposed, their internal juices were drawn out,
leaving hollow centers, and as water filtered through the outer shell
over the ages, fine sand filled the centers and iron deposits formed
around the outer shell, along with phosphorus and lime from the
mollusks' shells.
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The Hopi word moqui means "dearly departed ones,” and ac-
cording to legend, Hopi ancestors descend from heaven in the eve-
ning, bringing the marbles to play games. At dawn, the ancestors
return to heaven, leaving the marbles behind to reassure their rela-
tives that they are happy. Hopi people gather the moqui marbles
and keep them in their homes to welcome the spirits of departed
relatives.”

I also discovered that Hopi and Pueblo potters made special expe-
ditions to collect trace fossils associated with dinosaurs. Hopi and
Pueblo pottery is burnished with smooth stones to achieve the
highly polished surface that is especially notable in the glossy black
Santa Clara pottery. The stones were often selected from riverbeds,
but for some traditional potters, the best burnishing stones came
from within dinosaur skeletons (fig. 46). These "dinosaur stones"
were passed down over generations of craftspeople. Potters describe
going out with elders to areas where dinosaur bones are found, to
search for rounded, smooth pebbles inside the rib cages. (When |
mentioned this Hopi and Pueblo practice to Tony Semallie, a Na-
vago who sells new and antique pottery in the Cameron Trading
Post, he said that the potters he knew used white quartz or river
rocks. "No Navajo would take anything from a dinosaur skeleton—
our people, we don't even talk about such things!")

The special stones sought by Hopi and Pueblo potters are gastro-
liths, or gizzard stones, that were swallowed by dinosaurs and large
marine reptiles, possibly as aids to digestion or as ballast. A large
quantity of smooth, multicolored stones—up to two hundred
stones in some cases—can be found within large fossil skeletons,
along the backbone and ribs. The rounded quartzite, granite, or
basalt stones have a polished or waxy patina from churning in the
huge creature's stomach millions of years ago. The piles of stones
are very noticeable because of their rock-tumbled surface, and be-
cause they are not local rocks, having been ingested hundreds of
miles away from where the body ended up.

The purposeful selection of gastroliths from fossil exposures as
special toolsis an extremely ancient practice in America. At a mam-
moth kill sitein the Big Horn Basin, Wyoming, for example, Clovis
people who lived eleven thousand years ago gathered gastroliths
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46. Archaeoceramicist Gregory Wood of Colorado collects gastroliths
(dinosaur stomach stones) from Utah. Here he uses a gastrolith to burnish
an Anazasi-type Pueblo pottery replica. Photo courtesy of Gregory Wood,
ArchaeoCeramics™, AncientArts.org.

from Jurassic Morrison Formation dinosaur exposures to use as
hammer stones. Another Clovis site recently discovered in west-cen-
tral Montana near some large dinosaur exposures also reveals that
the paleo-Indians purposefully selected gastroliths for stone tools.*

PETRIFIED WOOD

Petrified wood occurs throughout the West, but Arizona's Petrified
Forest and the Painted Desert have the largest and most colorful
concentration in one area, more than ninety thousand acres with
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tens of thousands of tons of logs from forests that grew 225 million
years ago.

As | drove and hiked through the high badlands of the Petrified
Forest in October 2002, 1 tried to imagine how the First Americans
reacted to the awesome sight of so many gigantic trees turned to
stone. In the Triassic period, these two-hundred-foot-tall conifers
flourished in the tropical plain until the entire forest was felled by
agreat flood, followed by avolcanic eruption (a succession that cor-
responds to Zuni myth). Looking like colossal Technicolor Tootsie
Rolls, the segmented tree trunks (mostly Araucarioxylon), pre-
served by mud and ash, are over two feet in diameter (see fig. 33).

Petroglyphs, potsherds, and pueblo dwellings show that humans
occupied the area for ten thousand years, living amid the huge stone
logs and constantly eroding fossils of Triassic ferns and fish and
large marine reptiles and dinosaurs. When the ethnologist-geol o-
gist John Wesley Powell surveyed the Petrified Forest in the late
1800s, he reported that the Indians chipped out arrowheads and
axes from the fossilized wood. Many different groups made special
trips to the area to gather chunks of the tree trunks, and petrified
wood of Arizona was traded over long distances, as shown by finds
in distant archaeological sites. Paleo-Indians built their dwellings
out of blocks of the petrified wood. An example is Agate House,
near the south entrance of Petrified Forest National Park, a partial
reconstruction of an eight-room pueblo built of petrified wood logs
sealed with mud mortar. Archaeologists believe the original pueblo
was built between A.D. 1050 and 1300.

The Paiutes told Powell that the stone logs were the enormous
shafts of arrows unleashed by the Wolf-Thunder god, Shinarav, or
Shinarump, an important force in the Ute origin myth (fig. 47).
Pikes Peak, for example, was created when Shinarump hurled gigan-
tic rocks down to Earth, and many of his great battles occurred in
the Petrified Forest. The Paiute Wolf god has given its name to a
unit of the Chinle Formation that is famed for its petrified wood:
Shinarump Conglomerate.*’

In 1878 near Navajo Springs, when army Lieutenant J. Hegewald
and his soldiers were loading two mule-drawn wagons with huge
petrified logs to be shipped to the Smithsonian Institution, they
met some Navajo shepherds, curious about their activities. Hege-
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47. Ute chief Tau-Gu talking with John Wesley Powell, on horseback,
in Arizona, 1873. National Anthropological Archives, Smithsonian
Institution.

wald explained that the "Great Father in Washington needed the
specimens," and recorded the Navajos' "mystified" reaction: "Why
would he want the bones of the Great Giant that their forefathers
had killed years ago when taking possession of the country?" Along
with this allusion to the Y eitso fossil legend, the Navajos told Hege-
wald that the "surrounding lava beds were the remains of the blood
that ran from the giant's wounds."
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As Paul Apodaca, a Navajo-Mixtec scholar, has pointed out, many
Native fossil legends functioned as away of claiming territory. The
Iroquois fossil legend about the Ohio Valley fossils, narrated to En-
glish tradersin 1766 (introduction), was an explicit example of this
use of conspicuous fossil remains as evidence of land "deeds." In
this case, it seems likely that the Navajos were more angry than
mystified about the U.S. Army's removing important relics from
their mythic landscape.*

APACHE FOSSIL LEGENDS

The Apaches also speculated on the meaning of petrified wood.
Several versions of myths describing the origin of fireand petrified
wood were recorded in the late nineteenth and early twentieth cen-
turies among the Jicarilla Apaches of northern New Mexico.

Coyote, the trickster figure of Amerindian lore, brought fire to
the First People. Until then, trees had been fireproof, so there was
no fuel and the people had to live without fire. In Apache myth,
Coyote tied a torch to his tail and ran around the world, deliber-
ately igniting entire forests. Everything was "afire and burning, it
was burned black everywhere." His blazing tail touched trees but
not rocks, which explains why stones can't burn and how wood
became so flammable. "Now, you can make a fire with a drill from
al kinds of trees," said the storyteller. Except for one kind of tree.
Coyote intended to touch every kind of tree with his tail, but he
missed some. Now those trees are fireproof like stone and "will not
burn if they are put in the fire."*

This legend about fireproof wood harks back to the mystery of
the deliberately charred petrified wood found by archaeologists in
New Jersey (chapter 1). The paleo-Indians may have marveled at
the "miraculous" immunity to fire of something that had obviously
once been wood but somehow became fireproof stone. The Apache
myth also suggests that ritual demonstrations of petrified wood's
immunity to fire may have helped to illustrate the etiological tale.

In 1898, the Jicarilla Apache storyteller Laforiatold aversion of
the killing of the Giant Elk and the Giant Eagle. The account has
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many parallels to the Navajo myths of the Burrowing and Cliff
Monsters, with one significant difference. The Apache version of
1898 directly linked the destruction of the giant raptor to remark-
able skeletal remains in the desert.

In the early days, animals and birds of monstrous size preyed
upon people, the story began. The Giant Elk, the Giant Eagle, and
other monsters devoured men, women, and children, so Jonayaiyin,
a brave youth, set forth to battle these enemies. The Giant Elk he
found lying in the desert far south of Jicarilla territory After killing
it, he took one of the dead monster's horns as a weapon and sought
out the Giant Eagle in the west, at an inaccessible rock. Suddenly
the mother bird snatched him up in her talons and dropped him to
her nestlings on a ledge. But when the raptor parents reappeared
during a thunderstorm, the youth clubbed them with the great
horn, and the huge birds plummeted to the earth.

The Apache storyteller verified the myth by referring to fossil
evidence. The wing of the male monster bird "was of enormous size
[with] bones as large as a man's arm." In fact, said the storyteller,
"fragments of this wing are still preserved at Taos." Just as the
Y aqui elders traveled to see the skeleton of a ravaging bird on Skele-
ton Mountain (chapter 2), the Apaches authenticated their giant
bird story by reference to an extraordinarily large wing that could
be seen and touched at Taos.”

It has been suggested that monster bird tales of the West might
have been inspired by Mesozoic pterosaur fossils. But pterosaur
bones were hollow and lightweight, which did not favor fossiliza-
tion, and recognizable pterosaur skeletons laid out in rock slabs are
not known in the Southwest. As discussed in chapter 2, a more
probable inspiration in the Southwest would be the great birds of
prey that coexisted with early humans in the Pleistocene and
Holocene, such as giant condors or teratorns with wingspans of
twelve to seventeen feet. According to teratorn expert Kenneth
Campbell, these predator birds grabbed up large prey in their long
beaks, rather than with their talons as eagles do. It is not known
exactly when these enormous birds went extinct (some remains are
only eight thousand years old), and some may have persisted in
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Mexico and the Southwest and other isolated locales until relatively
recent times.

The giant bird wing displayed at Taos may have been a naturally
mummified specimen from a dry cave. Raptors from 12,500 years
ago have been preserved in desert caves littered with fresh-looking
dung pellets and the bones of extinct mammoths, horses, and
camels. According to Pleistocene bird specialist Tommy Tyrberg, a
Teratornisfossil preserved in a dry desert cave could have cartilage
and feathers. "Even a wing of Gymnogyps (californianus) amplus,
the large Pleistocene subspecies of the California condor, could be
described as having man-sized bones. Remains of this bird have
been found in at least six New Mexico caves." Several very well-
preserved Teratornis merriami remains have also been discovered
in Dry Cave, Eddy County, and other caves in southern New M ex-
ico, and teratorn skeletons have turned up in southern California,
Nevada, Oregon, and Florida. A Native American fossil story that
circulated on the Internet in 2002 claimed that a black-and-white
feather, nearly sixty inches long with a quill the diameter of a stick
of blackboard chalk, was made into an amulet by an old shaman in
southern New Mexico. Whether or not that story is true, a feather
of that size could be plucked from the remains of a mummified
teratorn in a dry cave.”

Arizona paleontologist Paul Martin told me about certain caves
rich in fossils that attracted prehistoric human visitors, who left
offerings of twig figures and grass bundles. As Martin wrote in
1999, the "elegant preservation of the fossils, their apparent associ-
ation with late prehistoric artifacts, and historic" sightings of
living condors and teratorns might make it hard for later observers
in the caves to "escape a haunting feeling that the animals must
still be alive."*

With the images of teratorns in mind, on a windy October day
in 2002 | sought out a petroglyph in the ruins of Puerco Pueblo in
Petrified Forest National Park. Alone at the site, | spotted the image
chiseled into the rust-colored desert varnish on a sandstone boulder
below the ruins. The petroglyph, made between six hundred and a
thousand years ago by the Puebloan ancestors of the Hopis, perhaps
the Anasazis, shows a large bird carrying what appears to be a small,
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48. Petroglyph of alarge bird holding a struggling man in its long beak,
chiseled on a sandstone boulder at Puerco Village ruins, 650-1,000 years
ago. The dots below the man may represent eggs in a nest. Petrified Forest
National Park, Arizona. Photo: Adrienne Mayor.
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struggling man in its long beak (fig. 48). Later, when | asked people
about the petroglyph, | learned that a Hopi elder had discussed the
image with park ranger Hallie Larsen. A long time ago, he said, a
giant bird used to swoop down on the pueblos and fly away with
their children.*

ARCHAEOLOGICAL EVIDENCE OF ANCIENT

FOSSIL COLLECTING

In New Mexico, between Taos and Shiprock, lie the Gobernador
ruins, settlement sites of ancient pueblo dwellers and early Apaches
and Navajos. Ironically, it was the skeptical George Gaylord Simp-
son who announced the discovery here of "the first known verte-
brate fossils to be collected by human beings in the Western Hemi -
sphere.”

In 1941, acolleague of Simpson's, the anthropologist E. T. Hall,
excavated the ruins of a dwelling occupied between A.D. 700 and
900 and found two fossil jawbones of mammals that lived about 45
million years ago. Paleo-Indians had brought these fossils to the
dwelling more than a thousand years ago from the Eocene outcrops
in the nearby San Jose Formation, with its weird mushroom pillars.
Ten centuries later, in 1874, Cope would rediscover these im-
portant fossil beds. One of Cope's prize finds was a Phenacodus
primaevus skeleton, a relative of the "dawn horse."

One of the jaw fragments in the ancient Gobernador dwelling,
with three teeth still embedded, belonged to Phenacodus. The
other fossil, part of a lower jaw of a large carnivore of the Early
Eocene, had been ground smooth on two sides and coated with
red ocher pigment widely used by Indians for sacred objects. Red
pigment would have been obtained from deposits in the Chinle
Formation and Petrified Forest, but we can only speculate about
the meaning the fossils held for the owners. The mystery deepened
when | heard about another fossil find in the area.*”

In the late 1980s, another fossil jawbone turned up near the
Gobernador ruins. Spencer Lucas, the paleontologist who exam-
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ined the bone, was surprised to find that it belonged to an Oligo-
cene mammal (38-24 million years ago) found only in the South
Dakota Badlands. The discovery indicates that sometime in the past
someone carried the bone from its original site in South Dakota to
New Mexico, a distance of about eight hundred miles.

The Blackfeet of the northern plains made regular forays into the
land of the "M any Bracel ets People" (the Navajos) and the vanished
Cliff Dweller people of the Southwest and Mexico, to make war, to
raid Spanish horses, to trade, and to obtain Spanish "shirts of mail,
and big-knives" (Spanish swords). Was the Badlands fossil a trade
item from the North, perhaps exchanged for a local fossil jawbone
like the two Eocene specimens described above? Did jawbones in
particular have a special significance? Were jawbones of various
mystery creatures collected for comparison? Did traveling storytell-
ers from the northern plains use the bone as a prop to dramatize a
story of strange monsters in their lands?

"We have no monopoly on curiosity about the past," remarked
the archaeologist Jack T. Hughesin 2000. Hughes found evidence
of fossil collecting by paleo-Indiansin Texas, and in 1996 he hel ped
authenticate a farmer's exciting discovery of a chain-mail glove and
other Spanish artifacts that established the route of Coronado's
long-lost trail through Texasin 1540-41. "People of the past were
just as interested in gigantic bones and tusks as modern visitors to
museums. Without the distractions of our artificial environment,
people who spent their entire lives outdoors were fully aware of
every rock and bush and creature around them. When they found
something beyond their ken—such as bones ten times bigger than
those of the animals they hunted and butchered—they took notice.
And sometimes they took samples, collecting to whatever extent
their limited transport permitted."*

Native people traveled great distances to view impressive skele-
tons in the ground, and in the East they brought mastodon teeth
and tusks to their villages and to European forts. People in perma-
nent settlements, such as the Tlaxcaltecas in Mexico, kept collec-
tions of very large fossil limb bones. But most Indians of the prairies
and plains were nomadic, and their possessions were transportable
necessities. Trilobites, shells, crinoids, belemnites, teeth, scutes,
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claws, and bits of bone were portable fossil amulets for people on
the move. Yet even in the prairies, some Plains Indians found it
worthwhile to transport heavy, mineralized bones and skulls over
long distances and pass them down over generations. The next
chapter begins with the story of a massive fossil collected by the
Pawnees, who were first encountered by Coronado in 1541.
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4

The Prairies: Fossil Medicine

and Spirit Animals

In Kansas, some Indians passed Fort Dodge with large
mastodon bones lashed on their ponies, taking them to a
medicine-lodge to be ground up into good medicine.
—William E. Webb, 1872

These finds have a great sentimental and literary interest,
but. . . the temptation to consider them in more detail
must be resisted.

—George Gay lord Smpson, 1943

IN 1541, the Pawnee scout
known as The Turk led Coronado up from Texas into central Kan-
sas, to the Pawnee town of Quivira. Expecting to enter a fabulous
city of gold, the Spanish conquistadors were disgusted to find only
earth lodges and wealth measured in buffalo robes. After The Turk
confessed that he had deliberately misled Coronado, the Spanish
executed him and at last gave up their search for gold treasure in
the plains.

Some two hundred years later, a very different sort of treasure
discovered in Kansas territory was prized by the Pawnees. Neither
gold nor Spanish silver, the object was a great fossil bone of stone.
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As America's first paleontology professor, Othniel Marsh, declared
in 1877, such bones of long extinct animals "guarded faithfully by
savage superstition" were "treasures more rare than bronze or
gold." This chapter traces the earliest documented knowledge and
special uses of fossil remains by the Pawnees, Kiowas, Comanches,
Osages, Y uchis, and Cheyennes in the Great Plains.’

THE STONE MEDICINE BONE, PAWNEE TERRITORY

In about 1855, a Pawnee known as Y oung Bull (Ari-Wa-Kis) asked
an old medicine man to teach him the mysteries of the Stone
Medicine Bone Lodge. Young Bull (also known as White Hawk,
and later as Captain Jim) of the Pitahawirata band lived at Wild
Licorice Creek, alarge Pawnee community on the Loup River (near
Genoa, Nebraska; see map 4). Young Bull was born in about 1835
and died in 1916, leaving descendants among the Pawnees today
(fig. 49). In 1902, Young Bull was interviewed by Young Eagle,
better known as James R. Murie, a Pawnee who was collecting his
people's tales for the anthropologist George Dorsey of the Field
Museum, Chicago. Young Bull told Murie that he was the last of
the fossil bone doctors.”

The medicine men who belonged to this society have all died,
said Young Bull, and now "the whole ceremony and everything
connected with it are lost," including the precious medicine bundle
containing the fossil bone itself. In 1832, the tribe had numbered
between 10,000 and 20,000. By 1874, only 2,000 Pawnees were
left to be removed to Oklahoma, and by 1902, only 500 Pawnee
people were alive. Murie and Dorsey were collecting traditions
from the 39 surviving Pawnee storytellers. Like many traditions
about medicine power, Young Bull's story was his personal posses-
sion, never told except in exchange for something of value (Murie
probably gave him the standard gift of tobacco).

Y oung Bull told of the creation of a medicine society based on a
large fossilized bone that was deliberately excavated in western Kan-
sas or Nebraska and transported many miles to a Pawnee village,
and then venerated for more than a century. His narrative is unique
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Map 4: The Prairies (map by Michele Mayor Angel)

in Native American fossil lore, yet, remarkably, this detailed and
carefully recorded account of Pawnee fossil medicine has been over-
looked by modern scholars. Perhaps that is because all other known
Pawnee medicine lodges were based on healing arts obtained by
communing with "spirit animals,” whereas this lodge was based on
a fossil bone whose powers were taught by a giant man.®

During summer buffalo hunts the Pawnees camped in tipis, but
the rest of the year they lived in earth lodges, large domed buildings
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49. Young Bull, Pawnee fossil bone doctor, photographed in 1913, when

he was about seventy-eight years old. Wanamaker Collection, William
Hammond Mathers Museum, Indiana University.
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with log frames covered with willow branches and sod. Each lodge
had an altar at the back with a buffalo skull and a sacred medicine
bundle. An important medicine lodge could be a permanent struc-
ture, like the immense deserted medicine lodge in southern Kansas
described by George Armstrong Custer in 1868. Inside, Custer saw
a raised altar, with herb and other offerings, trophies of war and
hunting, horns and skins of animals beautifully decorated in "fan-
tastic styles." We can imagine that the altar of the Stone Medicine
Bone Lodge was similarly arranged.*

In fall 2002, near Republic, Kansas, | entered a spacious, recon-
structed earth lodge, nearly fifty feet in diameter, at the archaeol og-
ical site of a Pawnee community on a hill above the Republican
River where it crosses from Nebraska into Kansas. The fortified
town, burnt in about 1830, was home to two thousand Pawnees
when it was visited by mountain man Jedediah Smith in 1826.
Dimly illuminated and suspended over the altar area was an old
sacred bundle, about three feet long, wrapped in red ocher-stained
buffalo hide. What it contains is a mystery, for this bundle has not
been opened since 1873, when it was saved by a five-year-old girl
named Sadie who survived the last battle between the Sioux and
Pawnees. In August of that year, about 350 Pawnee hunters and
their families were camped in a draw near a bluff on the Republican
River in western Nebraska (near Trenton in Hitchcock County),
bringing back meat and hides from what would be their last buffalo
hunt. Suddenly, nearly 1,000 Sioux with rifles surprised the Paw-
nees, who were armed with only bows and arrows. In the heat of
the battle, Sadie's father lashed his medicine bundle to her back
and sent her off on his horse. She was one of the few to escape.
Her descendants donated the bundle to the Pawnee Indian Village
Museum.®

As Young Bull entered the earth lodge with the elder in about
1855, in the smoky gloom he could just make out the large white
stone displayed on the altar. To the ordinary Pawnee people it
seemed to be a big rock, but, "when | was taken into the lodge to be
taught the mysteries of these medicine-men, | found it different,”
recalled Young Bull as an old man in 1902. "As | approached the
altar, ... | found out that instead of a stone it was a bone [and] |
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saw the pictures" carved on it. The old medicine man told him the
following story.

"Many, many years ago, when our people lived upon the Republi-
can River, we used to go hunting in the western part of what is now
Kansas [and Nebraska]. Upon our journey, we stopped near a place
where there was a big mound known as the Swimming-Mound."
That day, one man climbed the hill and walked into the timber.
"There he wandered until he became tired [and] lay down upon
this high mound.”

He dreamed that a giant person was standing near him. "My son,
I have come to you. Many of my people were drowned here at this
place, and here our bones rest. . . . The people make light of our
bones when they find them. | will now tell you that when you find
some of these old bones they have curative powers. On the south
side of the hill you will find a bone. . . . one of my thighs. Take it,
wrap it up, and my spirit will be with that bone. | will be with you
and will give you my great power." The Pawnee hunter awoke and
went around the hill and found what looked like a long white rock
sticking out of the cliff. He dug out the object and recognized it
as the thighbone of a giant, turned to stone.

"The man took the giant bone home with him and placed it in a
buffalo robe and hung it up in his tipi." That winter he took the
heavy fossil back to hisvillage and placed it in his earth lodge. Over
the following years, the giant reappeared in his dreams and taught
him the rituals and songs about the stone bone. At last, the keeper
of the fossil invited several other medicine men to learn the new
healing ceremony. The bone was later wrapped in calico cloth inside
a buffal o-calf hide and kept in the doctors' lodge. Only the initiates
of the lodge knew that the large white stone was really a giant bone.
Inscribed on the petrified femur were carvings of a woman and a
man, a human skull, a bow and arrows, and stars and a moon. A
sunburst design was carved around the joint (fig. 50).

The original fossil finder became a great warrior and medicine
man. He had the strength of a giant on the warpath; he could Kkill
a buffalo with one arrow and carry al the meat home on his back.
In his doctoring, he "took dust from the bone" to make a tea that
cured the sick. When smallpox arrived on the Great Plains, re-



174 CHAPTER 4

Riev faris, 0%

50. Artist's conception of the Pawnee fossil medicine bone on a painted
buffalo hide. As described by Y oung Bull, the bone was carved with stars
and the moon, a bow and arrow, a man and a woman, a skull, and a sun
around the joint. Drawing © Peter Faris 2004.

counted Young Bull, the bone helped the Pawnees. Although the
people never realized the true identity of the "wonderful stone,"”
anyone who touched the giant bone did not tall sick, and those who
took sick and drank the fossil-bone tea survived.

As alittle boy in about 1840, Young Bull heard from his grand-
mother about giant beings who had drowned long ago, "before
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we lived upon this earth." These "wonderful human beings" lived
"where the Swimming Mound is in Kansas." There a great flood
occurred, "so deep that it killed these wonderful beings." She told
Young Bull that the Pawnees found many giant bones "upon the
sides of the hill of Swimming Mound."

Dorsey and Murie collected another version of this tradition
from a Pawnee storyteller named Buffalo in 1906. Buffalo stated
that as the giant creatures drowned, some were stranded on steep
banks and high hills, while others sank down into the muddy earth
and their bones lodged in riverbanks. Some of their great powers
remained with their bodies, "so that their remains would become
medicine" for humans. The Creator "promised that the small peo-
ple [of current times] should find these bones and that the bones
should contain curative power for the sick," said Buffalo. The
Pawnee fossil medicine tradition reflects the widespread Amerin-
dian belief that one could somehow tap into the strength and vital
forces of such obviously powerful, unknown creatures whose bones
had hardened into rock in the deep past.’

How long ago was the giant medicine bone discovered at Swim-
ming Mound? Young Bull's grandmother's story indicates that
when she was born, in the late 1700s, Swimming Mound was al-
ready well known for its bones of great size, and a story already
existed to explain them. Young Bull said that the people "made
light" of fossil bones on the plains until the giant femur was deliber-
ately dug out at Swimming Mound and used for medicine, and that
detail tells us that the Pawnees had long been aware of the remains
of large, unfamiliar creatures in Kansas and Nebraska.

In about 1750, for example, the Pawnees called Spring Creek, a
tributary between the North Loup and Cedar River north of Grand
Island, Nebraska, Paruksti Kisu Kitsu, Wonderful Bone Creek, be-
cause of enormous bones discovered along the banks. The Pawnees
were also intensely interested in other remarkable objects that stood
out on the surface of the windswept prairies, such as meteorites and
marine fossils of striking appearance. An example of the latter is a
fine point, made between five hundred and a thousand years ago by
a toolmaker who was attracted by the curious spiral fossil fusulinids
embedded in stones from the Flint Hills of Kansas (fig. 51)."
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51. This point contains distinctive single-celled marine fossil fusulinids
from about 300 million years ago (Upper Pennsylvanian Triticites), em-
bedded in chert from the Flint Hills of southeastern Kansas. The patterned
stone attracted the attention of a toolmaker between five hundred and a
thousand years ago. Thefinely crafted point, alittle over an inch long, was
discovered in 1972 on asandbar in Cowskin Creek, south-central Kansas.
Photo: Mike Everhart.

Y oung Bull was in his late sixtiesin 1902. He probably learned
the stone bone ceremony in his twenties, in about 1855, from an
elder who had been initiated into the lodge as a young man, say
around 1780, by doctors who had themselves been initiated de-
cades earlier. Young Bull's band had lived along the Republican
River "a very long time ago," according to the elderly Pawnee
Fighting Chiefquoted in 1870. Pawnees dwelled along the Repub-
lican River from at least 1300 onward, according to historian
Henry Hyde. Historical records place Young Bull's band in Kansas
in the mid-1700s, and a British map of 1755 shows many Pawnee
villages along the Republican River, which flows across southwest
Nebraska, crossing into Kansas at the Pawnee Village Museum at
Republic.

We also know that the stone bone was found sometime before
the appearance of smallpox, because it was used to cure the new
disease. Smallpox reportedly arrived among the Pawnees from the
Southwest in about 1800, striking again in 1832—though it may
have arrived with the Spanish in 1741. Furthermore, the bone
was originally wrapped in bison skin, and later in calico cloth, a
European trade item that first appeared in the early 1700s. Based
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on the historical and traditional evidence, then, it seems likely
that the giant medicine bone was discovered around 1700, perhaps
even earlier.”

What kind of animal did the fossil belong to? That depends on
the exact location of Swimming Mound, no longer known. Another
Pawnee storyteller, a woman named Good-Food-in-Kettle, inter-
viewed by Murie and Dorsey in 1902, also located Swimming
Mound on the Republican River. The name Swimming Mound,
Pahua, means "hill swimming on water," so it was apparently a
timbered hill-island in braided water or a bluff at the fork of a creek
entering the river.

Swimming Mound was one of several sacred hills in Nebraska
and Kansas where mysterious spirit animals called nahurac resided.
Good-Food-in-Kettle told of a medicine man who had once tun-
neled inside Swimming Mound to confer with the spirit animals.
That doctor's encounter with extraordinary creatures at Swimming
Mound, the same place where Pawnees had found many giant
bones, strongly suggests that at least some nahurac or spirit mounds
were places where Pawnees observed the remains of extinct animals
(this possibility is discussed later).’

So Swimming Mound was a forested hill where fossils weathered
out conspicuously, somewhere along the Republican River flood-
plain of western Nebraska or Kansas, once prime buffalo hunting
grounds for the Pawnees, Sioux, Cheyennes, and Osages. | spent
some time searching for the site during my research trip of October
2002, driving from Bozeman, Montana, on two-lane roads
through South Dakota, Nebraska, and Kansas (ending up thirty-
five hundred miles later in Princeton, New Jersey). On an overcast,
warm autumn day, | first followed a lonely dirt road west for some
forty miles along the South Fork of the Republican in the north-
western corner of Kansas, looking for a prominence along the
banks. | got out several times to scan the horizon and scuffed
through the yellow loess, prehistoric windblown and alluvial silt
from the young Rocky Mountains. The clay is easily carved by rain
and wind and often contains Ice Age mammal fossils. But the land-
scape here is flat and the cut banks of the wide South Fork had no
notable hills, ruling out that locale for Swimming Mound.
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Over the next few days, | drove east along the Republican River
from western Nebraska to its confluence with the Solomon and
Smoky Hill rivers in central Kansas, also prime fossil territory. |
made a special trip to the Fick Fossil Museum (Oakley, Kansas),
where | admired a large Pteranodon wing from the Niobrara chalk
mounted by the famous bone hunter Charles H. Sternberg (Pteran-
odonswere huge flying reptiles of the Late Cretaceous). | also exam-
ined the huge skull of Tylosaurus, a marine reptile, and the thigh-
bone of an eighteen-foot-tall mammoth, perhaps something like
the bone discovered at Swimming Mound.

The rolling terrain of Kansas and Nebraska was covered by the
great inland sea during the Cretaceous period (144-65 million
years ago). In the distinctive chalk bluffs of the Niobrara Formation
along the Solomon and Smoky Hill rivers and their tributaries in
Kansas are the petrified remains of many kinds of marine creatures,
enormous eel-like mosasaurs, long-necked plesiosaurs, huge sea
turtles, palm-size shark teeth, and countless seashells.

The first photographs of a mosasaur skeleton were taken in this
area by the Topeka land surveyor William Webb, in 1868 (he sent
the photos to the naturalist Joseph Leidy of Philadelphia). Othniel
Marsh, exploring the Smoky Hill drainage in the 1870s, found the
skeletons of giant, toothed diving birds, such as Hesperornis, and
pterosaurs with wingspans of twenty feet, the first flying reptiles
discovered in America, twenty times the size of European speci-
mens. In 1884, John Bell Hatcher, the "king of the bone collec-
tors," shipped thousands of fossils from western Kansas to Marsh at
Yale. Dinosaurs are rare in Kansas, but some remains of armored
and duck-billed dinosaurs were recently found in the ancient seabed.

Skeletons of marine creatures and flying reptiles in the Kansas-
Nebraska chalk beds certainly contributed to Plains Indian myths
about Thunder Birds and Water Monsters, but it is unlikely that
these creatures' limb bones would have been mistaken by the Paw-
nees for those of giant humans. When | described the discovery
at Swimming Mound to paleontologists Mike Everhart and Greg
Liggett at the Sternberg Museum in Hays, Kansas, they pointed out
that since the femur was thought to be that of a giant man, it almost
certainly belonged to some very large extinct mammal, such as a
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Miocene or Pleistocene elephant or rhinoceros. A mammoth femur
three or four feet long resembles a human femur in form. It would
make a hefty medicine bundle, somewhat larger than the bundle |
saw displayed at the Pawnee Indian Village Museum.™

Overlying alluvial Miocene to Pleistocene mammal deposits dot
western Kansas and Nebraska. Bones of mammoths, mastodons like
Segomastodon and four-tusked Amebelodons, rhinoceros and camel
species, and giant sloths continually erode out of bluffs along
stream banks. At the Long Island (Kansas) site in the Republican
River floodplain in 1882, for example, Charles H. Sternberg discov-
ered numerous mastodon and hundreds of Pliocene Teleocerasfos-
siger (rhinoceros) bones. The Ladder Creek fork of the Smoky Hill
in western Kansas yielded a "super bison" skull with straight horns
measuring six feet from tip to tip, along with camel and elephant
remains, and similar giant bison skulls are found on the Solomon.
In 1908, eight skeletons of extinct giant bison were found on the
Smoky Hill, along with flint arrowheads. It's easy to imagine how
similar finds of immense bison skulls accompanied by ancient ar-
rowheads would have fostered the Pawnee image of giant men
hunting giant buffalo.

As | continued to search for Swimming Mound, | learned of a
major fossil find in 1996, near Trenton, Hitchcock County, Ne-
braska, a few miles from the site of the 1873 Sioux massacre of
Pawnee families, mentioned above. A rancher had spotted some big
bleached bones emerging from a mound; they turned out to belong
to a Sgjomastodon, a primitive gomphothere that lived 1.3 million
years ago. Many other significant Late Miocene and Pleistocene
fossils have been found along the Republican River in Hitchcock
County, for example at Oak Canyon fossil beds near Culbertson
and at the Hazard Homestead Quarry. In the 1930s, the enormous
thighbone of Mammuthus imperator was on display in the Trenton
Hardware Store. Robert Hunt, a paleontologist at the University
of Nebraska State Museum, explained that in the upper Republican
drainage, Pleistocene mammoth bones would be found in the ter-
races above the river valley, and the river cuts through Ogallala For-
mation bedrock, which contains the bones of earlier species of Mio-
cene mastodons and rhinos.
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The abundance of large mammal remains makes Hitchcock
County the most promising locale for Swimming Mound. The
Pawnee group attacked by the Sioux in 1873 had traveled to the
same summer buffalo grazing area where the much earlier hunting
party had originally discovered the medicine bone at Swimming
Mound. Guessing that hunting parties routinely camped at the fa-
miliar landmark known as Swimming Mound, | concluded that the
so-called mound must be the bluff that rises eighty feet above the
riverbed where Massacre Canyon Creek flows into the Republican
River. My theory is supported by archaeological studies in the
1930s revealing that this bluff area had been repeatedly occupied
as a summer hunting campsite over a great many years."

The Pawnee tradition did not attribute the demise of the giants
to lightning, as in so many other Native myths about large verte-
brate fossils. In areas with sparse vegetation like the dry plains and
southwestern desert, where geology and paleontology reveal the
obvious evidence of former seas, Native observers correctly visual-
ized ancient oceans or floods. The Pawnee insight that giant beings
had drowned long ago was logical, and it suggests that they were
aware of petrified clams, fish, and other out-of-place sea creatures
scattered across the landscape. Notably, however, the medicine
bone was recognized as that of a large drowned mammal, not a sea
creature.

Vivid evidence of Indians' collecting large fossil bones to make
medicine powder a couple of decades after Young Bull's initiation
comes from the memoir of William Webb, the surveyor who es-
corted Edward Drinker Cope on a paleontological expedition in
1871. Webb created a literary character who was a hybrid of Cope
and Marsh, and he also quoted Cope directly and discussed the
geology and paleontology of the plains. During their time in Kan-
sas, wrote Webb in 1872, a hunter directed them to an immense
fossil skeleton that had weathered out of the ground. But when
Webb's party arrived at the site, only asingle vertebra of a mastodon
remained.

Back at Fort Dodge, on the Arkansas River in southwestern Kan-
sas, Webb's party learned the fate of the mastodon remains. It
"transpired that, shortly before our trip, some Indians had passed



THE PRAIRIES 181

52. Indian pony with atravois loaded with mastodon bones, as described
by William Webb in 1872. Drawing © Ed Heck 2004.

[the fort] with the large bones lashed on their ponies." They were
taking them to a "medicine-lodge on the Arkansas, to be ground
up into good medicine" (fig. 52). The soldiers at the fort recalled
that the Indians (perhaps Pawnees, Cheyennes, or Wichitas) said
the bones belonged to "one of the big buffaloes" that roamed the
plains in the time of their ancestors. In that distant time, said the
Indian fossil hunters, the Happy Hunting Ground was on Earth,
but it had been "removed beyond the clouds by the Great Spirit,
to punish his children for bad conduct."

Webb's story, despite its Euro-American spin and probable exag-
geration, shows that he was aware of the Plains Indian practice of
gathering fossil bones for medicine. The account given by the Indi-
ans has parallels to Iroquois and Delaware traditions identifying
mastodons as super-buffalo of the past, but with one significant dif-
ference. In those earlier tales, the giant buffalo were destroyed be-
cause they endangered smaller game and early humans. In this more
recent Kansas tale of 1872, the Indians viewed the giant buffalo
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nostalgically, as evidence of once-plentiful game. In fact, the buffalo
of the Great Plains had nearly disappeared by the 1870s: Charles
Sternberg saw the last Kansasherdin 1877. Asearly as 1852, Joseph
Leidy remarked that the great bison herds were vanishing "in ad-
vance of the migrating column of the white race of man. ... To
find [them] now in large numbers," wrote Leidy, "it is necessary to
travel to the foot of the Rocky Mountains, and the day is not far
distant when [bison] will become quite extinct." By 1882, only
about a thousand bison remained of herds that had once blackened
the plains as far as the eye could see.*

OTHNIEL MARSH AND THE PAWNEE SCOUTS

Othniel Marsh and his team of Yale students arrived in Nebraska
in 1870. They met Buffalo Bill Cody at Fort McPherson, near
North Platte, and he served briefly as a scout for Marsh. Cody re-
called, "Marsh had heard of the big bone which had been found by
the Pawnees in the Niobrara [chalk hills]." Unfortunately, we have-
no more details of this conversation between Marsh and the Paw-
nees about fossil localities, but a large bone embedded in Niobrara
chalk would belong to some Cretaceous creature; perhaps it was a
dinosaur femur or a mosasaur spine. In July 1870, Marsh hired a
troop of soldiers and two of Major Frank North's renowned
Pawnee Scouts to escort his party to the Niobrara chalk bone beds
on the Loup Fork.

The Pawnee Scouts worked as official allies of the U.S. Army.
The situation was dangerous at that time, as Sioux and Cheyenne
warriors (longtime enemies of the Pawnees) were aggressively de-
fending their lands against white incursions. The greenhorn Yale
students rode horses that the Pawnees had captured from the Chey-
ennes the previous fall, while the two scouts rode a mile in advance
and crept up each high bluff, parting the bunchgrass to scan for
Sioux or Cheyennes.

Marsh's student Charles Betts preserved some Pawnee ideas
about fossils in 1870-73, and we actually have the names of the
two Pawnee Scouts, recorded by Betts and by another Yale student,
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George Bird Grinnell. The older man, Tucky-tee-lous (Duellist)
was renowned as a warrior, and the younger man, La-hoor-a-sac
(Best One of All), was a celebrated hunter. Both men had long,
neat braids decorated with colored cloth and feathers, and were
"clothed simply with moccasins, breech clouts and a blanket," re-
called Grinnell. They had been issued full cavalry uniforms, but as
soon as they got away from the fort, the scouts carefully packed
these away until they returned to the fort. Grinnell described them
as "jolly fellows" who entertained the soldiers and students with
Pawnee songs and dances.

| attempted to learn more about these two men in the muster
rolls of 1865-66 and 1876 of North's Pawnee Scouts, kept in
the Nebraska State Historical Society. But their names, as Marsh
and his men knew them, do not appear in the records. That's not
surprising, for it was Pawnee custom for names to change several
times over a lifetime (at least three names were recorded for Y oung
Bull, above).

The badland ravines and sandhills between the Loup Fork and
the Platte were littered with fossils on the surface: ancestral rhinos,
camels, and horses, mosasaurs, flying reptiles, peculiar toothed
birds, and other creatures new to science. Some of the soldiers
helped the students collect bones, but Betts reported that the "su-
perstition of the Pawnees deterred them for a time from scientific
pursuits." Believing that "the petrified bones of their country are
the remains of an extinct race of giants," Duellist and Best One of
All "refused to collect until the professor, picking up the fossil jaw
of a horse, showed how it corresponded with their own horses'
mouths." Quickly absorbing this new paleontological knowledge,
from that day on the Pawnee Scouts rarely returned to camp with-
out bringing fossils for the "Bone Medicine Man."

The scouts' reference to extinct giants reflects the traditions re-
counted by Young Bull, and told by his grandmother and by the
storyteller Buffalo. The men's nickname for Marsh, Bone Medicine
Man, seems to give him status similar to that of the Pawnee medi-
cine men associated with the Stone Medicine Bone Lodge. (The
scouts also gave the professor another, less dignified nickname,
Heap Whoa Man, for his nervous habit of constantly harrumphing
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and muttering to himself, which confused his poor horse). As the
Pawnee scholar Roger Echo-Hawk points out, the scouts were
probably "reluctant to disturb the spirits of extinct giants, thought
to be ancient humans. One should only handle such remains if au-
thorized by a dream," like the original finder of the medicine bone
at Swimming Mound. But when they "learned that these were the
bones of animals, the two Pawnees might then have felt free to help
incollecting.

wis

GEORGE BIRD GRINNELL AND THE PAWNEES

One of the Yale students in Marsh's crew, George Bird Grinnell
(1849-1938), later went on to become an eminent ethnologist and
naturalist. After collecting fossils in Nebraska, Kansas, Wyoming,
and Utah, Grinnell became Marsh's assistant at the Peabody Mu-
seum. In 1874, Marsh sent Grinnell to join General George Cus-
ter's gold-seeking military expedition in the Black Hills of South
Dakota, sacred to the Sioux.

Grinnell's task was to find fossils, and Custer recorded that as
his Sioux guides led them south through the valleys of the Little
Missouri, Grinnell located a huge dinosaur bone four feet long and
two giant turtles in the Cretaceous Hell Creek Formation of north-
western South Dakota. This was a fossil-rich landscape. A few years
later, in 1881, the paleontologist J. L. Wortman collected one of
the most perfectly preserved dinosaur skeletons in that area (the
huge sauropod Atlantosaurus copei) for the American Museum of
Natural History in New York. Andin 1892, in bluffs along the Mo-
reau River, Cope was guided by a Standing Rock Sioux boy to a
prolific dinosaur bone bed where Cope identified more than twenty
different dinosaur species, including an enormous skeleton that he
dubbed Manospondylusgigas (see chapter 5). A century later, in
1990, the splendidly preserved T. rex named Sue was found in the
same region.

When Grinnell was riding with Custer in 1874, he probably re-
ceived help in locating fossils from Custer's two Hunkpapa Sioux
guides, Cold Hand and Maga ("Goose," a renowned medicine
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man), both from Standing Rock Reservation. Guides were im-
portant not only because they knew the best and safest routes; they
also provided water and game—and they knew where extraordinary
bones weathered out of the ground. A couple of weeks later, Grin-
nell's fossil foray into the Cheyenne River Badlands of South Da-
kota without any Indian guides was a disaster. He and his compan-
ions attempted to ride straight up and down the steep ravines, so
weakening their horses that most of them died. Their provisions
and water nearly ran out, and after four days the men straggled
back, with only one small scrap of arhinoceros bone from the fossil-
laden badlands.*

White land claims, gold prospecting, and broken treaties across
the Great Plains had created a very tense atmosphere at this time,
alluded to in the writings of the early paleontologists Grinnell,
Ferdinand Hayden, Charles Sternberg, Marsh, and Cope. Hostili-
ties climaxed in 1876, when Custer's Seventh Cavalry was annihi-
lated by Sioux and Cheyenne warriors on the Little Bighorn River
(Montana). George Bird Grinnell would have died with Custer
that day, but his paleontological work for Marsh at the Peabody
had prevented him from accepting Custer's invitation to join the
1876 expedition.

After collecting more dinosaur fossils on the Judith River in
Montana and at Como Bluff, Wyoming, Grinnell earned a Ph.D.
in paleontology in 1880 under Marsh (who named a fossil after his
student, Crocodilusgrinnelli). But Grinnell's real loves were ethnol-
ogy and conservation. He returned to the West, where he was
adopted by the Pawnees (they called him White Wolf), and began
his well-known studies of Plains Indians.

In 1889 Grinnell published some Pawnee beliefs that help clarify
their ideas about fossils. It's curious, however, that after his pal eon-
tological work in the area, Grinnell failed to connect the fossil 1eg-
ends with conspicuous bone deposits. For example, Grinnell de-
scribed in detail the Pawnee notion that certain mounds or hills
were the lodges of nahurac, "spirit animals,” without ever acknowl-
edging that these mounds were located in fossil-bearing chalk and
loess hills that he himself had excavated with Marsh.*
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53. The famous spirit animal mound known to the Pawnee as Pahowa
and to the Sioux as Waconda. Note bison skeleton at foot of hill. The
sacred mound is now submerged under Lake Waconda, Kansas. Engraving
by Henry Worrall, in Webb 1872. Photo: Princeton University Library,
Rare Books.

Spirit  Animal  Mounds

Grinnell named six spirit animal mounds known to the Pawnees.
In Nebraska there were Pahuk (Hill Island or Mound on Water)
near Fremont and Dark Island near Central City, both on the Platte
River; White Bank on the Loup River; Pahur near Guide Rock; and
Swimming Mound farther west on the Republic. In Kansas, the
spirit mound Pahowa on the Solomon River (near Glen Elder) was
a curious limestone formation about forty feet high with a spring-
fed mineral pool on top. Pahowa was a sacred place for many tribes,
but white settlers claimed it in the 1870s; William Webb published
an engraving of Pahowa in 1872 (fig. 53).

Pahowa became a popular spa in the early 1900s, known as
Waconda, Great Spirit Spring, after a Sioux legend. In the 1960s,
despite the landmark's designation as a unique historical and geo-
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logical site (natural artesian springs are extremely rare in Kansas),
it was declared a "mud hole" by the Army Corps of Engineers. They
piled debris from the old spa into Pahowa's sacred pool and, in
1968, submerged the mound under the newly created Waconda
Lake. Now a highway marker is the only memorial.

If one reads Grinnell's accounts now with a paleontological folk-
lorist's eye, it seems obvious that some nahurac mounds were con-
sidered spirit animal sites because they contained the peculiar fossil
remains of extinct creatures. A story told by White Eagle, an old
Pawnee interviewed in 1914, lends credence to this idea. White
Eagle described a medicine man who had received powers at a
mound called Nakiskat (White Bone), on a creek west of Pahuk
mound. This spirit lodge was marked by a large white bone, bring-
ing to mind the fossils protruding from Swimming Mound and
Wonderful Bone Creek on the Loup. Grinnell mentioned that a
great medicine man had received his healing powers by communing
with spirit animals inside Pahuk (also known as M ound where Spirit
Animals Sleep), a cut bank about two hundred feet high on the
Platte. Another Pawnee story tells of a medicine man who entered
a nahurac lodge on the Missouri River where he saw awater monster
and many different kinds of spirit animals (fig. 54)."°

Pahuk and White Bone mounds were located a few miles west of
a cavern near the confluence of the Missouri and Soldier rivers, in
western lowa, the site of a paleontological mystery. In the cave, in
1804, Lewis and Clark discovered the petrified jawbone of some
large, unknown creature. That fossil, kept in the Philadel phia Acad-
emy of Natural Sciences, has now been identified as Saurocephalus
lanciformis, an enormous lizard-headed fish of the Cretaceous
epoch. But the specimen could have come only from Niobrara chalk
of western Nebraska or Kansas, since such fossils do not exist in the
Soldier River area.

This fact has made Lewis and Clark's discovery of the fossil a
puzzle for paleontologists ever since George Gaylord Simpson
wrote about it in 1942. The simple solution, so far unmentioned
by any commentators, is that the fossil must originally have been
found by a Native American in western Nebraska or Kansas and
taken to the cave in lowa, which may have been a Pawnee nahurac
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54. Artist's conception of a vision quest in a spirit animal mound. The
medicine man is shown swimming among plesiosaurs, large marine rep-
tiles of the Cretaceous whose fossil remains are common in traditional
Pawnee lands. Artwork by Pete Von Sholly.
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site. Paleontologist David Parris agreed with ray theory: "I think
it's virtually certain that an Indian put the Cretaceous fish fossil in
the cave, since the basic geology of the Soldier River is Pleistocene
loess hills.""”

Carrying fossils long distances was not unusual for Native Ameri-
cans, as we have seen. Petrified wood from Arizona was traded long
distances, and someone carried a fossil jawbone from South Dakota
to New Mexico (chapter 3). But much larger fossils were also trans-
ported. Eastern Indians brought heavy mastodon teeth and tusks
to French and English fortsin the colonial era (chapter 1); William
Webb described Kansas Indians lashing large mammoth bones to
their horses, and Y oung Bull told of the large fossil femur from the
western Republican River transported to central Nebraska near the
Loup River.

On the Loup, White Bank spirit mound mentioned by Grinnell
has been identified as the steep loess bluff at the confluence with
the Cedar River north of Fullerton, Nebraska, an area that holds
Pleistocene fossils. Pahowa (Waconda) mound on the Solomon was
formed of travertine and thus contained no fossils, but mysterious
bones in the surrounding area would have enhanced the idea that
Pahowa was a spirit animal lodge. Cretaceous shale fossil beds exist
not far away, along the Republican River, and also north and south
of the mound. Just a few miles to the southeast, for example, the
skeleton of an armored dinosaur, the ten-foot-long Slvisaurus, was
discovered in 1955. The Solomon River floodplain also has plenti-
ful deposits of fossils dating to 85 million years ago, including
nearly complete skeletons of large flying reptiles, like the Pterano-
don discovered by Mike Everhart's team in 1996. The reddish-
brown bones weather to blue-gray and stand out in the light chalk
hills, and the beaked and crested skull and even the fragile wing
parts were easily removed from the soft earth (figs. 55 and 56).'°

Cretaceous creatures may have influenced some Pawnee |legends
of giant birds and water monsters. Hu-huk (or Hoh-hog) was a huge
raptor said to swoop down and devour hunters, and a Pawnee cere-
mony involved making life-size models of giant water monsters
with "feelers" (recalling the antlers or horns of other water mon-
sters), which were thought to confer healing powers on medicine
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55. Pterosaur fossils are common in the Niobrara chalk beds of Nebraska
and Kansas. Top, alarge pterosaur fossil skeleton reconstruction; bottom,
close-up of the pterosaur skeleton. Sternberg Museum of Natural History,
Hays, Kansas.

men. Water monster eggs were also featured in a Pawnee tradition
of two warriors who traveled a long time ago to the lands far north
of Nebraska where they discovered some very large, "strange eggs,"
unlike any they had ever seen. These turned out to be the eggs of
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56. Loess bluff on the South Fork of the Republican River, northwestern
Kansas. Large vertebrate fossils from the Pleistocene, Miocene, and Creta-
ceous erode out of bluffs and riverbanks of Kansas and Nebraska. Photo:
John Charlton, Kansas Geological Survey.

a water serpent. Was this tale influenced by the discovery of dino-
saur eggs in Cretaceous sediments of eastern Montana, where Jack
Horner has discovered so many Maiasaurus nests?

The imagery of water monsters in the Great Plains may have been
related to observations of the undulating skeletons of mosasaurs,
so common in the hilly terrain from Kansas north to the Dakotas
and Montana. Seated on his horse in the badlands one day, Othniel
Marsh marveled that he could count "the remains of five huge
monsters spread upon the plain." The serpentine spines of the great
marine reptiles resemble colossal snakes embedded in stone, and
even Marsh and his students could not resist referring to these im-
mense creatures as sea serpents and dragons. The tendency to iden-
tify the huge marine creatures as snakes or serpents actually antici-
pates the latest scientific thinking. As | learned from pal eontol ogist
Greg Liggett at the Sternberg Museum in Kansas, mosasaur skulls
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and vertebrae are very snakelike, and the most advanced theories
now propose that mosasaurs were ancestors of snakes rather than
relatives of varanid lizards, as was previously assumed.*

Among the Kiowas, neighbors of the Pawnees in the southern
plains, water monster images demonstrate affinities with mosasaur
remains. Sketches of Tenocouny (or Zemojjuani), the giant horned
water monster of Kiowa myth, by the artist Silverhorn in 1887 and
1891-94 showed a long, scaly serpent with a toothy crocodilian
head, much like a mosasaur skull, with the addition of branching
antlers. Another representation of Tenocouny was painted on a
Kiowatipi in 1904: it shows a many finned, straight-horned toothy
serpent with antennae or "feelers" and a forked tail (fig. 57).°°

Drowned Giants in Pawnee Lands

Grinnell also recorded a complete Pawnee narrative about the
giants who had drowned long before the time of present-day peo-
ple, a story consistent with the traditions recounted by Y oung Bull
and other Pawnees.

"The first men who lived on earth were very large Indians,” the
Pawnee elders told Grinnell. These giants were "very big and very
strong [and] used to hunt the buffalo on foot. They were so swift
and strong that a man could run down a buffalo, and kill it with a
great stone, or a club, or even with his flint knife." A giant could
throw a bull buffalo over his back as a hunter today carries an ante-
lope, and he would tuck ayearling in his belt like arabbit. But these
giants did not believe in Tirawa, the Creator. Nowadays, remarked
the elders, "all people, wherever they live—all Indians, all white
men, all Mexicans and all black men—speak to [Tirawa] and ask
that he will give them the right kind of a mind, and that he will
bless them."

But the giants of the old days did not respect the Creator. Think-
ing that "nothing could overcome them, they grew worse and
worse." At last, Tirawa got angry and made the waters rise. The
ground became soppy mud. "These great people sank down in the
mud and were drowned. The great bones found on the prairie are
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57. Top: water monster by the Kiowa artist Silverhorn, ledger book draw-
ing 1891-94. National Anthropological Archives, Smithsonian Institu-
tion. Center: water monster painted on a Kiowa tipi, 1904; drawing by
Michele Angel. Some water monster images may have been influenced by
observations of large marine reptiles such as mosasaurs. Bottom: mosasaur
skull; photo by Adrienne Mayor.
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the bones of these people.” We have been in deep canyons and have
seen big bones underground, the elders told Grinnell, and they
"convince us that these [giants] did sink into the soft ground.”
"After the destruction of the race of giants, Tirawa created a new
race of men, small, like those of today."

The notion of giants preceding humans on Earth has parallels to
the Shawnee legend of giant hunters of antiquity who could sling
mastodons over their shoulders like deer (chapter 1). In Young
Bull's tradition, the hunter who discovered the giant bone at Swim-
ming Mound acquired the strength of these ancient giants, able to
kill a buffalo with one arrow and carry al the meat home on his
back. The giants' extinction was retribution for bad behavior, as
in several legends in previous chapters. But the flood and massive
creatures sinking into the mud are original Pawnee ideas that accu-
rately envision the vast, shallow sea of the Cretaceous era, with the
skeletons of huge creatures trapped in once muddy shores.”

The elders' realistic imagery of giant beings sinking into mud
and drowning came to mind when | visited Hot Springs Mammoth
Site in southwestern South Dakota. The mineral springs there were
frequented by Indians for their curative powers. In the sediment,
where hundreds of Pleistocene animal skeletons have been pre-
served, modern paleontologists discovered violent swirling pat-
terns, created by the feet of cumbersome beasts struggling in suck-
ing mud. Similar patterns can be seen at the Miocene-era water
holes at Agate Fossil Beds, Nebraska.

George Bird Grinnell was present when the two Pawnee Scouts
told Othniel Marsh that large vertebrate fossils had belonged to a
race of giants, but Grinnell did not relate the scouts' explanation
to the story he collected later when he lived with the Pawnees. Un-
like the ethnologists Cushing and Reichard, who neglected to ask
the Zunis and Navajos about fossils out of ignorance (chapter 3),
Grinnell actually knew both sides of the story. With his early experi-
ence of fossil collecting with Marsh's Pawnee Scouts and his later
familiarity with Pawnee traditions about spirit animals in mounds
and giants' bones in ravines, Grinnell was in a perfect position to
point out the obvious relationship between the legends and fossils.
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As an ethnologist with a degree in paleontology, why didn't Grin-
nell acknowledge the paleontological aspects of the traditions?

Pawnee historian Roger Echo-Hawk has studied Grinnell's pa-
pers, manuscripts, and correspondence. He suggests that Grinnell
considered the oral material he gathered to be "imagined events or
pseudo-history” created by an intellectually inferior culture, the
accepted anthropological attitude of his day. Because Grinnell "did
not give very deep credence to oral literature as a form of record-
keeping that could preserve sophisticated knowledge about ancient
history and nature,” he rejected any relationship between the sto-
ries he recorded and the physical evidence of prehistoric remains.
Whatever the motivation, Grinnell exemplified the emerging devel-
opment of separate scientific disciplines of the late nineteenth cen-
tury. Just as paleontologists of his day no longer solicited fossil
traditions, leaving folklore to the ethnologists, so the ethnologists
left paleontological topics out of their conversations with Native
Americans.”

COMANCHE FOSSIL MEDICINE IN OKLAHOMA

Like the Pawnees, the Comanches also collected fossil bones for
medicine. Comanches, related to the Utes and Shoshones, had mi-
grated from the Great Basin to Oklahoma and Texas in about 1650.
According to anthropologists writing in the 1930s, Comanche
people gathered white, chalky fossils for medicine from "certain
deposits known to the Indians" in southern Oklahoma near In-
diahoma (Comanche County). They called this fossil bone powder
tsoapitsitsubni, "ghost-creature bone,"” and mixed it with water to
treat sprains and broken bones. If the fossilized bones were infilled
with gypsum crystal (calcium sulphate), the powder would have
formed a sort of plaster cast when mixed with water.”

A wide variety of fossils exists in Comanche territory. Early Per-
mian "red beds" dominate Comanche County, and in the eastern
part of the county, north of Lawton, is Richards Spur, the source
of the most Permian vertebrate fossil specimens ever found in Okla-
homa. Similar outcrops occur near Frederick, Cache, and Snyder
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counties, not far from Indiahoma, with fossils of reptiles and am-
phibians (such as Captorhinus). To the east, the Arbuckle Moun-
tains also have clearly exposed Permian fossils. Some of these fossils
may have been the "ghost-creature" bones collected by Coman-
ches, but impressive Jurassic-Cretaceous dinosaur fossils are also
found in Oklahoma, including the immense Saurophaganax and
Apatosaurus (previously known as Brontosaurus). In 1990, a nearly
complete skeleton of a very large theropod dinosaur came to light
in Atoka County, and in 1994, a twelve-foot-long rib and a five-
foot-long vertebra on the grounds of a prison yard led to the discov-
ery of a new species of sauropod, the stupendous Sauroposeidon.
With athirty-nine-foot neck and a height of sixty feet, it may be the
tallest dinosaur on record. In 2001, the most perfectly preserved
Tenontosaurusskeleton (about twenty feet long) was also unearthed
from the prison yard.

Rich deposits of Pleistocene mammals occur throughout Okla-
homa, too, and these conspicuous, bleached bones were also gath-
ered for medicine. The remains of Columbian mammoths, mas-
todons, giant bison, bears, camels, and glyptodonts have been
discovered near Lawton, in sites a few miles north of Indiahoma,
and in Blaine, Caddo, and Kiowa counties, north of Lawton. Ac-
cording to ethnologists writing in the 1950s, the Comanches
referred to small pieces of mammoth leg bone as "madstone or
medicine bone.” When placed over an affected spot, the medicine
bone was supposed to "draw out the poison [of] wounds, infec-
tions, boils, and pains." Indeed, fossil bone is porous and exerts a
capillary action that draws away moisture, thereby drying up sores
and infected wounds.*

As | investigated Comanche lore surrounding fossils, | learned
that large, white fossil bones were said to belong to Piamupits or
Mu pitz, a cannibal monster. According to anthropologist Daniel
Gelo, Piamupits or Mu pitz was a terrifying, cave-dwelling ogre,
sometimes visualized as a giant owl-man with a beak, who preyed
on humans, especialy children. Gelo pointed out that large owls
were a "source of fascination and dread among Comanche tradi-
tionalists. Owls' nocturnal stealth contributes to the idea that they
are really ghosts.” The earliest reference in writing that | could find
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was from 1895, when a trader among the Comanches reported that
Mu pitz was "an evil spirit" about twelve feet tall and covered with
hair. In 1972, the Comanche medicine woman Sanapia described
Mu pitz as avery tall, hairy giant with big feet. She said she collected
the "big, old giant" bones to make a powder to use as salve or ap-
plied a bit of moistened bone to strengthen bones or treat sprains.

| asked Juanita Pahdopony and Harry Mithlo, Comanche story-
tellers, about this tradition. They grew up near Lawton, Oklahoma,
along Cache Creek where large Pleistocene remains are found, and
as children they learned about Mu pitz and fossil medicine from
their parents and medicine men and women. They explained that
Mu pitz was a bogeyman figure used to scare children into good
behavior in the tipis at night. Juanita Pahdopony pointed out that
some bands thought of Mu pitz as a cannibal owl-man, but to oth-
ers—Ilike her father, Sam Pahdopony (b. 1919)—Mu pitz was a
"huge, foul-smelling, fur-covered man" something like Big Foot
or Sasquatch. Everyone was aware of Mu pitz bones all around the
countryside. Sam Pahdopony has donated several Mu pitz speci-
mens (mammoth teeth) to the local museum and keeps one in his
home. Some elders say that the ghostly Mu pitz still roams Okla-
homa creek beds in fall and winter, and migrates to the forests of
the Pacific Northwest during spring and summer. Some people
even put out food for Mu pitz. Pahdopony noted that Mu pitz was
thought of not as evil but as part of the natural balance of nature,
and therefore the huge bones aroused mixed emotions of fear and
respect.

Harry Mithlo heard Mu pitz stories from his mother and grand-
mothers. He remembers searching for the bones of the scary mon-
ster as a boy on the west bank of Cache Creek. One grandmother,
an elder relative named Mable Mahseet, used to send Harry and
two other boys to "go out and look for the bones of a giant to make
a special medicine." Grandmother Mahseet told the kids exactly
what to look for and how to test the bones' "drawing out" power.
"L ook for the bones of Mu pitz in steep and deep ravines," she said.
"When you find some bones that are sticking out of the sides of
the bank, put your tongue to the bone. If it grabs your tongue,
then that's it!"
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Intrigued, | made inquiries among a score of paleontologists
about this old Comanche fossil bone test. Their replies revealed that
many modern fossil hunters frequently lick specimens in the field
as aquick and easy test for fossil bone. Fossil bone absorbs moisture,
as mentioned above, causing it to cling to one's tongue. And |
learned that the technique is still surrounded by oral lore. Some
paleontologists use the tongue test to distinguish fragments of fos-
sil bone from petrified wood. Others attribute the strength of the
hydrophilic effect to the level of calcium salts or kaolinite clay in
the fossil. Some said that the test does not work on invertebrate
fossils or teeth, or on bones that have been mineralized with agate
or opal. One fossil hunter told me that dinosaur bone adheres to
the tongue, while another claimed that younger fossil bones, such
as mastodon, stick more readily than very ancient dinosaur bones.

Contemporary Comanches still use Mu pitz fossils to treat
sprains and bone problems. "Some of our medicines are sacred
knowledge," says Juanita Pahdopony, "but this example has been
published before—although not many people outside our culture
know of the bones' medicinal value. | have a fossil medicine bone
that | keep in a special glass cabinet at home. Itsvalue is not mone-
tary, but it is priceless to those who need it and precious for the
preservation of our culture. | have given some of the bone to Com-

nas

anches who requested it.

The Ox Bone Throne

The bones of extinct creatures in Oklahoma were collected for
other practical and ritual purposes, besides medicine. Sometime be-
fore 1852, aman named Thomas Kitevisited an Indian's "hut" near
Fort Gibson, in eastern Oklahoma, and noticed that the owner was
using a large fossil skull with down-turned horns as a seat. The
Indian told Kite he had brought the skull to his home from a gravel
bluff on the Arkansas River. Recognizing that the big skull was not
that of a living buffalo, Kite obtained the fossil (it is not clear how
Kite got it—did he steal or buy it?), and brought the skull to Joseph
Leidy in Philadelphia (fig. 58). Leidy was acquiring a burgeoning
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58. Skull of the Pleistocene musk ox {Bootherium cavifrons) that was used
by an Osage Indian as a special seat. The fossil was obtained by Joseph
Leidy in about 1850. Engraving in Leidy 1852.
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collection of western fossils, from huge titanotheres to giant tor-
toises, sent to him by fur traders and explorers. By 1869, he had
received nearly four tons of western fossils, many of which had orig-
inally been obtained from Indians.

In 1852, Leidy identified the Indian's fossil seat as the cranium
of anew species of large, extinct musk ox of the Pleistocene, Boother-
ium cavifrons. Leidy noticed that the skull had been infiltrated with
red oxide of iron. That may have occurred naturally, sinceiron oxide
deposits can occur in fossil sediments. Earlier, in 1821, Georges
Cuvier in Paris had examined fossils from this region and suggested
that the iron oxide stain indicated that they had been buried for
many thousands of years.

But the red pigment may also have been applied by the owner.
As we now know from many examples of fossils collected by Native
Americans (such as the red-tinted Phenacodusjaw in the New Mex-
ico ruins; chapter 3), red ocher was rubbed on sacred objects. The
owner may have venerated the large ox skull as the remains of a
giant buffalo of past ages. The Indian who found the fossil was not
identified, but he was probably an Osage living in an earth lodge.
And the Osage Indians of eastern Oklahoma and Missouri had their
own legends to account for colossal bones on the prairie.”

OSAGE FOSSIL LORE: BATTLES OF MONSTERS IN MISSOURI

At acertain time in the past, according to an Osage Indian tradition
published in 1840, long before white settlers arrived from the East,
many monstrous animals came from the East, advancing along the
Missouri and Mississippi rivers. The animals already occupying the
land of Missouri became so "enraged and infuriated by reason of
these intrusions, that the red man durst not venture out to hunt any
more." In the valley below a bluff called Rocky Ridge, the invading
monsters and the native animals assembled, and a "terrible battle
ensued, in which many on both sides were killed. The remainder
of the monsters resumed their march toward the setting sun."”
Other battles of monsters occurred along the Big Bone River
(now renamed the Pomme de Terre River in Benton County) and
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the Osage River. After the battles, the Osages "gathered together
many of the slaughtered animals, and offered them on the spot as
a burnt-sacrifice to the Great Spirit," while many other immense
carcasses were buried by the Great Spirit in the Osage and Big Bone
rivers. Every year the Osages gave thank-offerings at a table rock
overlooking Big Bone River.

At some point, continued the legend, a white homesteader from
the East disrupted these ancient ceremonies by settling at the table
rock and farming in the Big Bone River valley. The infuriated
Osages drove him off. But after a time, more white farmers re-
turned. The Osages protested, but the settlers with much "perse-
verance gained their good opinion" by promising not to disturb
the ancient ceremonies of the sacred place, and so they were permit-
ted to farm there. But when some old Osage chiefs returned after
a long absence, they "were exasperated to madness on seeing the
violation of the sacred ground of their forefathers by the encroach-
ment of the white man." The settlers were driven away again and
"from that time this spot remained in the hands [of the Osages]
until they were removed by the government."”

The legend can be connected with historical events. In the early
1800s, at Big Bone River, white settlers digging out a spring discov-
ered some huge bones, which they linked to the local Osage lore
about the Battle of the Monsters. In 1806, Georges Cuvier received
news of the bones of mastodons in Osage lands; he even acquired
a mastodon molar from Big Bone River, sent to Paris by the Ameri-
can naturalist Benjamin Smith Barton, who obtained it from an
"intelligent voyageur." There were thousands of mastodon bones
along the "riviere des Indiens Osages' wrote Barton: many of the
skeletons were buried in a standing position, and many were well
preserved in peaty bogs. The single molar sent by Barton was the
first specimen in Cuvier's collection of American fossils to come
from west of the Mississippi River. Two hundred years later, in
2003, Pascal Tassy told me that he had located the upper right
molar from Osage territory in the cellars of the Museum of Natural
History in Paris.”

Osage lands proved to be a rich source of fossils for early Ameri-
can paleontology. In 1838, Albert Koch of the St. Louis Museum



59. After hearing Osage legends about battles of monsters, Albert Koch
(pointing, on right) excavated mammoth fossils at Kimmswick, Missouri,
1839. Detail of panoramic painting by John J. Egan, ca. 1850, Saint Louis
Art Museum, Eliza McMillan Fund.

unearthed the remains of a huge clawed monster (later identified
as the giant ground sloth Mylodon) east of the Osage River, and in
1839, further digging along Big Bone River produced more large
bones and teeth. Over the next decade, Joseph Leidy acquired many
fossils of mastodons and oxen from Benton County, Missouri.
Meanwhile, Albert Koch, spurred on by the Osage legend and the
settlers' finds, continued to dig along Big Bone River and other
sites on the Bourbeuse River and south of St. Louis at Kimmswick
(figs. 59 and 60). Koch amassed hundreds of teeth and tusks and
discovered several enormous skeletons, including a well-preserved
Mastodon americanus. The entrepreneurial Koch dubbed one of the
immense skeletons the "Missourium™ and exhibited it (misassem-
bled, with extra bones), along with a printed version of the Osage
tradition, in Philadelphia, Dublin, and London (fig. 61).*"

The Osage tradition, published by Koch in 1840, is striking on
many levels. The concentration of so many large, unfamiliar bones
of mastodons, giant beavers, oxen, horses, and giant sloths in the
river valleys was explained through the narrative of a great war
among competing animals. The scenario shows that the Osages dis-
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60. Mastodon skeleton, excavated and reconstructed by Albert Koch,
showing an Osage Indian relating the story of the Battle of Monstersto a
white man. In the background, note another monster (far left) swimming
toward canoeing Indians (right). A present-day Indian elephant is placed
under the skeleton to emphasize the grand scale of the fossil creature.
"Missouri Leviathan," engraving by G. Tyler, published by Lefevre, Lon-
don, 1842. Missouri Historical Society, St. Louis.

tinguished the remains of several different species of animals of a
past era, a paleontological perception that might have piqued the
interest of George Gaylord Simpson. The Osages also noticed that
some of the fossils were burnt, while others were sunk in the river-
bed: hence the legend's specifications that the Indians of the old
days had burnt some carcasses and the Great Spirit buried others
in the river. And in fact, the bones of a Mastodon giganteus discov-
ered in one of Koch's sites were charred by fire and mixed with
ashes, while many other bones were blackened by lignite, which
makes them look burnt.
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61. Osage Indian standing under a mastodon skeleton, on a broadside
advertising Albert Koch's exhibit in Dublin, about 1843. A pamphlet re-
counting a version of the Osage tradition of the Battle of the Monsters
accompanied Koch's fossil skeleton displays. American Philosophical Soci-
ety, Philadelphia, Pennsylvania.
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Albert Koch's efforts have been derided by paleontological histo-
rians who follow George Gaylord Simpson's sarcastic dismissal of
himin 1942. But scholarly reevaluations of Koch's discoveries now
focus on their scientific value in their historical context. In the
1960s, in anticipation of extensive flooding by a new dam, ateam of
Missouri paleontologists and archaeol ogists began to study various
sites excavated by Koch and found new evidence confirming Koch's
once-discredited early work. For example, in 1839 Koch claimed
to have unearthed arrowheads with mammoth bones in several
Missouri sites, and it was this startling discovery that sparked the
great nineteenth-century scientific debate about whether Native
Americans had hunted elephants (see appendix). Now Koch's
Kimmswick site has been positively identified as a genuine Clovis
mammoth kill site, with weapons dating to ten thousand years ago.
Though the scientific team did not refer to the Osage legend pub-
lished by Koch, their findings (published in 1976) support the top-
ographical and paleontological elements of the tradition. For exam-
ple, the table rock where the Osages commemorated the Battle of
the Monsters is the "singular rock" shaped like atable atop a pillar,
a landmark located a few yards from a fossiliferous spring on the
Big Bone River.”

The Osage chiefs returning to Missouri after along absence is a
realistic detail in the legend, since the Osages often traveled to hunt
buffalo as far as western Kansas. Another interesting detail, pointed
out by Sioux historian Vine Deloria, is that the Great Spirit and
"humans are strictly observers and not actors" in the interspecies
conflict (in contrast to the Delaware tale of Indians participating in
the battle of beasts on the Ohio; chapter 1). Deloria suggests that
the story might preserve ancient memories of packs of large, fright-
ening predators fighting over territory in the Late Pleistocene era.

According to an Osage traditionalist named Shirley, the "Battle
of the Monsters" is still told among the Osage people and regarded
as an oral history of real events in the deep past. Koch's version has
many inaccuracies, remarked Shirley; for example, "monsters" is a
mistranslation of the Osage word for "the large hairy animals with
horns," suggesting that the original legend concerned the disap-
pearance of Ilce Age mammoths. Similar linguistic evidence for an-
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cestral memories has been noted, by Vine Deloria, in the ancient
Sioux name for a constellation of stars: "Hairy Elephant."*

The Osage story describes how one group of animals, defending
their territory, drove off invading beasts from the East. The time
frame of this tale, told to whites in the early 1800s, is a dramatic
example of how an old fossil legend could be used to justify territo-
rial claims. Like the Iroquois Big Bone Lick tradition recounted to
encroaching whites in 1766 (introduction), the Osage legend was
told as a parable, giving the Osages the right to resist the white
intruders from the East, just as the native animals of Missouri once
repelled monsters from the East.

How old is the original story of the Battle of Monsters at Big
Bone River? It may date to the time when the Osages migrated to
central Missouri (mid-1600s), since the rituals commemorating
the battle predated thefirst white homesteaders. The moral message
may have been added to the old tale later, in response to the inexora-
ble pressure of westward expansion. The version we have from the
early 1800s describes in metaphor the very real escalating conflicts
over land appropriations, following the typical pattern: initial ac-
commodation to the first settlers and treaties, followed by anger
and rising hostilities at broken treaties and the rapid expansion of
land-grabbing homesteaders, and finally government land seizures
and military removals of the Indians. Pioneers began crossing the
Mississippi after the Louisiana Purchase in 1803, but the Osages
were granted a federal land claim to Missouri in 1810. Despite the
grant, however, by the 1820s waves of land-hungry settlers began
arriving, and the Osages were forced to cede their territory in
1825-30.

By the 1830s, when Koch's version was circulating, U.S. troops
were forcibly driving the Indians of the East, most famously the
Cherokeesin 1838-39, and including the Osages, to Indian Terri-
tory (Kansas and Oklahoma). My own family history exemplifies
the collision of white and Indian cultures in Missouri in that era
My great-grandfather's father came by covered wagon from New
York State to homestead in Missouri in 1858. A couple of decades
earlier, in 1839, my great-grandmother's father had been born to a
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young Indian woman, one of the tens of thousands of displaced
Native Americans crossing the Mississippi that winter into Mis-
souri, on what became known as the Trail of Tears.*

Even though no mention was made of the poignant Osage legend
by the scientists who studied the paleontological and archaeological
evidence first discovered by Koch in 1838-40, a sense of loss per-
vades their 1976 report. They knew that all the historic sites in
the Big Bone (Pomme de Terre) Valley were doomed to disappear
beneath the waters of the new dam, completed by the Army Corps
of Engineers in 1979.°*

LIZARDSAND DINOSAURS IN YUCHI FOSSIL LEGENDS

In Norman, Oklahoma, in spring 2001, | heard a fascinating
contemporary version of an old Yuchi legend about a giant lizard.
Originally from Tennessee, the Y uchis have been in Oklahoma since
the early 1800s; many also have Shawnee ancestry. The story was
told to me by Jason Jackson, a folklorist who had been invited by
the Yuchis to witness the annual Lizard Dance in 1993. An elder
named Jimmie Skeeter recounted the sacred narrative of the cere-
mony's origin.

Long ago, a medicine man chose three boys for training in medi-
cine knowledge and took them far from the village. While they
made camp in the unfamiliar land, the medicine man scouted the
site and discovered a big tree with alarge hole in it. Warning them
to stay away from the hollow tree, he sent two of the boys to get
wood. A huge lizard emerged when one boy tried to chop down
the hollow tree. It seized him and dragged him into the hole. The
medicine man made a trap for the lizard by preparing a special med-
icine. Attracted by the medicine, that night the monster lizard ap-
proached. It died after tasting the poison. They cut off the mon-
ster's head and took it back to the village.

Jackson interviewed Norman Littlebear, a Y uchi-Shawnee elder,
about the monster lizard story in 1996. Littlebear pointed out that
some details in the ceremony dated to the Civil War era, but noted
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that the basic story is much older, harking back to "what modern
books call it prehistoric times, the time of the big giant lizards or
dinosaurs. Our people didn't know the word for dinosaur,” he com-
mented, but "small lizards . . . they had names for them. But these
[dinosaurs] were giant lizards and . . . when they roamed the earth

. . they were so huge that they shook the earth." Littlebear then
told another giant lizard story about "dinosaurs or giant lizards
[that] roamed this earth.” In that tale two giant lizards, one from
water and one from land, had a great battle that shook the earth.
These traditions suggest that Y uchi medicine men may have sought
visions west of the Mississippi and encountered Cretaceous fossils
of giant reptiles.

Jackson pointed out how each generation in an oral culture gives
new readings to inherited material. The Y uchis show a "strong will-
ingness to make new inquiries,” and to "extrapolate deeper inter-
pretations based on further consideration and new evidence," in
order to constantly supplement old legends, as shown by the elders'
references to modern knowledge of dinosaurs when they talk about
the lizard monster. Indeed, when Jackson watched the 1993 cere-
mony—which took place after the Hollywood film Jurassic Park
was released that year—the phrase "monster lizard" in the old story
was replaced for the first time by the word "dinosaur.” And seven
years later, when Jackson invited Y uchi tribal members to the grand
opening of the Oklahoma Natural History Museum in 2000, the
group clustered before the display of the immense predatory dino-
saur Saurophaganax, exclaiming, "That's it. That's the monster liz-
ard!" They recognized their traditional giant lizard story as a fossil
legend about dinosaur remains (figs. 62 and 63).°*

The evolving imagery of reptilian monsters into dinosaurs was
evident in the previous chapter, in the Pit River traditions, and
in chapter 2 we saw how Iroquois and Delaware historians in-
corporated new paleontological knowledge of mammoths into
their retellings of old traditions about monsters. A similar process
can be seen in Kiowa artists' representations of mythical monsters.
The traditional Kiowa homeland lay between the Missouri and
Y ellowstone rivers in Montana, but in about 1790 they migrated
south and became allies of the Comanches in Oklahoma. In 1975,
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62. Saurophaganax maximus. This allosaurid dinosaur, found only in
Oklahoma, was afearsome predator in the Jurassic. The fossil reptile skele-
ton was identified by the Yuchis asthe Giant Lizard featured in their tradi-
tions. Sam Noble Oklahoma Museum of Natural History, University of
Oklahoma. Photo by Patrick Fisher.

when the Kiowa artist Barthell Littlechief illustrated the traditional
tale of the "Ancient Evil Beast," he depicted the monster as a
Triceratops dinosaur, a common fossil in the old Kiowa territory of
Montana.*

CHEYENNE FOSSIL KNOWLEDGE

A battle between two prehistoric monsters is awidespread motifin
Amerindian mythology. For Plains Indians, for example, the Water
Monster and the Thunder Bird were eternal enemies. George Bird
Grinnell (known to the Cheyennes as Wikis, "Bird," because he
came and went with the seasons) recorded myths about these war-
ring creatures among the Cheyennes of western Nebraska and Kan-
sas in the 1890s.

"Thunder often appears as a great bird, somewhat like an eagle,
but much larger,"” wrote Grinnell. Thunder Birds shoot arrows of



210 CHAPTER 4

63. Indian confronting an Allosaurus, a giant meat-eating reptile, as in
Y uchi traditions. Artwork by Pete VVon Sholly.

lightning, which can kill people and animals. Sometimes, noted
Grinnell, the Cheyennes find "stone arrowpoints, which some peo-
ple think is the head of the Thunderbird's arrow." These stone ob-
jects may have been fossil belemnites, whose resemblance to
pointed missiles made them valuable fetishes for the Zunis and
other nations (chapter 3).
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Many stories refer to battles between sky or thunder beings and
water monsters. In the Great Plains, the idea of primal conflicts
between water monsters and giant birds was influenced by discover-
ies of the striking remains of huge flying reptiles, Pteranodons
whose wings spanned twenty feet, lying in the ground near the skel-
etons of thirty-foot-long marine creatures such as mosasaurs. As
noted above, these bluish-gray fossils are often well articulated in
the Niobrara white chalk beds of Nebraska and Kansas. Skeletons
of the great diving bird, the toothed Hesperornis, have even been
found inside skeletons of mosasaurs and long-necked elasmosaurs
and plesiosaurs. Such finds would further animate the idea of hos-
tility between gigantic birds and water serpents.

The Cheyennes told Grinnell that several different kinds of water
monsters dwelled in springs, lakes, and rivers, and inhabited certain
hills and high bluffs. The location of water monsters in these places
issuggestive, since Cretaceous marinereptiles, aswell asscatterings
of shells and shark teeth, often weather out of ridges and hilltops,
or emerge along streambeds and other places where water cuts
through sediments. "Water monsters were of various sorts, and
whether harmful or not, they were alarming,” wrote Grinnell in
1889. They could swallow humans and overturn canoes. In 2002,
I was informed that even today many traditional Cheyennes avoid
spending the night near springs, for fear of water monsters.*

One type of water monster was the mihn, described as a very large
lizard, an image that suggests the forms of large Cretaceous reptiles.
Some Cheyennes claimed that mihnio had one or two horns and
were covered with hair; this may have been partially based on first-
hand observations of mammoth tusks and reports of well-preserved
hairy elephant remains trapped in ice—or even ancient memories of
living mammoths. As Grinnell commented, horned water monsters
with hair appear in Sioux traditions, too (chapter 5). No Cheyennes
claimed to have seen a mihn alive, yet Grinnell refrained from relat-
ing the monsters to the conspicuous fossils in Cheyenne lands.

Ahke was another kind of monster, found in streams or on land.
Despite their association with water, the Cheyennes visualized ah-
kiyo as four-legged beasts that walked on land, something like a
giant buffalo. And here Grinnell makes one of his very rare refer-
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ences to fossils, necessitated by his Cheyenne informants' definition
of the word abk, which means " of stone,"” or "petrified." In this
case, the Cheyennes must have actually shown Grinnell the remains
of ahke monsters turned to stone, for he explained that "large fossil
bones sometimes found along streams or on the prairie are said to
belong to ahk." As Grinnell well knew, these skeletons belonged to
huge mastodons or to Titanotheriums, colossal Oligocene rhinocer-
oses that Grinnell had helped excavate only a few years earlier in
western Nebraska and South Dakota, or to Cretaceous skeletons of
Tyrannosaurus and Triceratops dinosaurs in the Hell Creek Forma-
tion of western South Dakota, eastern Montana, and the Lance
Creek Formation of eastern Wyoming.

Grinnell did not report any uses of ahke bones, but the Chey-
ennes, like their allies the Sioux and their enemies the Pawnees,
also collected fossils for medicine. Their other allies, the Arapahos,
gathered fossil oyster shells for the sick to hold in their hands while
they slept, according to anthropologist Albert Kroeber in 1907.
They also gathered "the bones of large mammals or reptiles, found
especially on river-banks," said to belong to Hiintchiit, water mon-
sters. As the Comanches discovered with Mu pitz bones, the porous
bones of the monsters could be applied to wounds or sores to draw
out infection.”

The Cheyennes identified yet another extinct monster of great
power, found on land. The Shoshones of Wyoming were reputed
to be the last people to have seen this beast alive, and "in some way
they killed it." The Hi stowunini hotua, "double-toothed bull," was
like a buffalo with a blunt snout and small, sharp, polished horns
like those of a mountain goat. It was said to eat people, and its
outstanding feature was a set of large upper and lower incisors. No
living animals in North America have both horns and fangs, but all
large mammals known to the Cheyennes have either one or the
other. So was this double-fanged monster purely imaginary? Or did
it combine the features of extinct and living species?

Might the image have been influenced by Shoshone tales based
on ancestral memories of the giant short-faced bear (Arctodus
simus), a frightening predator of the Pleistocene-Holocene? The
short-faced bear's snout is blunt, with huge upper and lower ca-
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nines, and the species may have persisted in the Big Horn or Rocky
Mountains into the present era: their fossils are found in the region.
Dinosaur skulls from the Lance Creek and Hell Creek formations
may also have played a role in the story of this monster. The Chey-
ennes would also have been aware of unusual skulls in the Oligo-
cene-Miocene exposures of western Nebraska, South Dakota, and
eastern Wyoming—for example, the queer horned and fanged ru-
minant Proceras (a type of ancestral deer); or oreodons, a sheeplike
animal with large upper and lower incisors in the White River Bad-
lands; and other Tertiary fossils of Creodonts (early carnivores), rhi-
noceroses, giant canids, and saber-tooth cats.

In October 2002, 1 visited the museum at Agate Fossil Beds Na-
tional Monument in northwestern Nebraska, traditional Cheyenne
and Sioux territory, looking for fossil skulls that might match the
man-eating "double-toothed" monster of Cheyenne lore. The mas-
sive, lumpy skull of a giant piglike beast, the entelodont Dinohyus,
immediately captured my attention. This carnivore, nearly six feet
tall at the shoulder, lived twenty million years ago: its powerful
skull, almost three feet long, has bone-crushing jaws with upper
and lower incisors asthick asaman'swrist (fig. 64). Paleontol ogists
have nicknamed entelodonts "Terminator Pigs." Bite marks on the
limb bones of chalicotheres, large bizarre ruminants with claws that
were also found in the Agate Fossil Beds, were made by the double
fangs of the terrible entelodonts.

A week later, in Hays, Kansas, | described the "double-toothed"
monster of Cheyenne myth to Greg Liggett at the Sternberg Mu-
seum. Thefirst image to leap to his mind was that of the entelodont,
whose remains are also abundant in the South Dakota Badlands
and the Pawnee Buttes area of northeastern Colorado.”

Except for his remark about the ahke monsters, Grinnell did not
refer to prehistoric remains in his recounting of Cheyenne Thunder
Bird or Water Monster myths, despite his years of collecting the
fossilswith Othniel Marsh and Custer. As noted earlier, Marsh him-
self often referred to the great water creatures as sea serpents, and
he frequently described pterodactyls as "ancient flying dragons."”
Edward Drinker Cope named the mosasaur Pythonomorpha, after
the giant serpent in Greek myth. The sky and water monsters of
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64. Entelodont skeletons, the carnivorous "Terminator Pig" of the Mio-
cene. A possible candidate for the double-ranged bull of Cheyenne myth?
Agate Fossil Beds Museum, Nebraska. Photo: Adrienne Mayor.

prehistoric times were competing for the same ocean prey, and
Cope imagined the giant pterodactyls flapping "their leathery
wings over the waves" and plunging amid the "combats of the
powerful saurians of the sea" (fig. 65).

Perhaps Cope had witnessed timeless scenes of large sea birds
plunging into violently churning waves to snatch food from schools
of great fish and sharks preying on smaller fish in the coastal waters
of the Atlantic Ocean. In the company of William Webb, Cope had
seen "the bones of an immense snake, all turned to stone," in west-
ern Kansas. That huge mosasaur fossil, said Webb, "lay exposed
upon a bed of slate, looking very much like a 70-foot serpent carved
in stone." The jaws were over six feet long, with sharp, "cone-
shaped teeth still very perfect." Webb, who was steeped in Plains
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65. Cope'svision of "flying dragons" and "water monsters" of the ancient
Cretaceous sea. Henry Worrall's engraving of pterodactyl and plesiosaur
fossls in Kansas and Nebraska, titled The Sea Which Once Covered the
Plains, was apparently based on Cope's illustrations of fossil reptiles,
1869. Webb 1872. Photo: Princeton University Library, Rare Books.

Indian lore, also remarked on the "fierce conflicts" among the crea-
tures of the ancient inland sea and the winged reptiles of the air,
"more hideous than any creation of the imagination."*

Ironically, while the paleontologists indulged in mythic language
to describe their sensational fossil discoveries on the plains, the
pal eontol ogist-turned-ethnologist Grinnell refrained from linking
Cheyenne myths to indigenous fossil discoveries, except for his de-
scription of ahke bones and a horn coral fossil with buffalo-calling
power. But what is so striking about the fragments Grinnell did
preserve is that the Cheyennes distinguished the ahke and double-
toothed monsters as quadruped land monsters, different from the
reptilian mihn water monsters. This shows that they recognized a
variety of land and marine creatures by their fossil remains. These
distinctionsfit Peter Dodson's second category of legend types (rec-
ognition of multiple faunas), which would suit George Gaylord
Simpson's definition of a true paleontological insight.
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A Cheyenne bornin 1884, John Stands In Timber, used the evoc-
ative phrase "the blue vision" for the vast blue-shadowed distances
"familiar to all travelers on the Plains." | think the image also cap-
tures the sense of distant time in Native American narratives. As a
boy, Stands In Timber listened to stories about the creation and
thefirst Cheyennes told by two old women, White Necklace (b. ca.
1820) and the renowned female warrior Yellow Haired Woman.
These elders explained how the early Cheyennes had hunted giant
animals and tried to avoid large, fierce predators. Other elders used
to point to the high branches of cottonwoods to indicate the size
of the animals of long ago.

The "stone bones of great animals" from those days were col-
lected by Cheyenne medicine men and ground to a powder to
make paints with protective powers. This unique practice was
undertaken by the medicine man White Bull (b. 1834), who used
fossil bones to create war paint to protect the famed Cheyenne war-
rior Roman Nose from lightning and enemy weapons. George Bird
Grinnell described how White Bull gathered many different col-
ored stones, black and yellow earth, charcoal from a lightning-
blasted tree, plants frozen inside hailstones, "as well as powdered
stone bones of great animals,” which he mixed with clay to make
the special paint.

Just as petrified bones were often discovered by Native Ameri-
cans gathering salt at Big Bone Lick and the salt beds in Mexico,
so Indiansin the West searching for colored earth such asred ocher
(hematite, iron oxide) and other minerals for paint would often
come across fossil bones. For example, in the Chinle Formation and
the Painted Desert in Arizona, deep red ocher deposits are associ-
ated with Triassic vertebrate marine and dinosaur fossils, and the
Pleistocene bone beds of Missouri also have ocher deposits. In Wyo-
ming and Montana, the intense red-clay sediment of Unit VIl of
the Cloverly Formation was traditionally mined for paint by the
Crow Indians, who would have encountered dinosaur fossils as they
prospected. White Bull, searching out colored sediments for pig-
ments, would certainly have found the fossilized remains of unfa-
miliar creatures, including dinosaurs and early mammals.
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White Bull also collected smaller fossils—baculites—for amul ets.
Baculites are cylindrical marine fossils of cephalopods that drifted
in vast numbers in the great inland sea of the Cretaceous period.
These distinctive fossils are found throughout the Great Plains and
range from finger to forearm size. The glossy, sometimes iridescent
surface is marked by beautiful, complex pearly white suture lines
that resemble fractals, and crystals sometimes fill the interior sec-
tions. The intricate sutures and interior structures seem to form
faces or animal shapes. The Cheyennes (and many other tribes) in-
vested baculite fossils with a kind of living essence and special pow-
ers. Cheyennes used them to indicate the location of enemies or to
bring rain to efface one's tracks in hostile territory.

White Bull's personal war charm was a baculite wrapped in beads
and ermine tails. When he abandoned war for peace, he spoke to
his fossil helper, "telling it that he had now given up fighting and
killing people, and from this time forward the stone would be
obliged to live as best it could, and that he was going to war no
more. Then he put it away in his house."*

Ant  Power

I discussed the traditional Cheyenne interest in the powers and
meanings of fossils with Nita Manning, a Northern Cheyenne in
the Black Hills, South Dakota. Nita's daughter loved to collect fos-
sils as a child in the Badlands, and she studied geology in college;
Nita herself remembers hearing Cheyenne stories about creation
and water beings as a girl in the 1950s. But they were fragmentary
"because people were not so open about their traditions then. It
was against the law to practice our religions, so everything was se-
cret. That's probably why so many of the old stories have been | ost."

"Longago | heard something about fossils from a Cheyenne holy
man that has always stayed with me. When a young man was to
make a vision quest, the rattle maker for the ceremony would find
anthills on the prairie. He would gather 405 little fossils brought
up by ants for the rattle. For some reason, ants push up little fossils.
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I have seen that myself. The creatures whose fossils the ants bring
to the surface were living back when ants were first created. Ants
lived at the same time as dinosaurs! | find it fascinating to ponder
the mysteries and stories the fossils have to tell us. In the sacred
circle of life, maybe the ants honor their old relatives by bringing
up their fossils. In away,” Nita muses, "I suppose the ants were the
first fossil gatherers, since they were here long before we were. |
wonder if anyone else ever heard of this?"

As | had learned from talking with Harry Manygoats in Arizona,
Navajos also recognized that ants had originated in the same era as
the dinosaurs. This prescientific perception of the great antiquity of
ants, which in fact first evolved in the Cretaceous and have survived
unchanged over the millennia, surprises many paleontologists. The
allies of the Cheyennes, the Sioux, respected "ant power," too, and
collected tiny fossils and pebbles brought to the surface by helper
ants. On his vision quest, the Sioux holy man Lame Deer shook a
rawhide rattle filled with 405 little fossils gathered from an ant
heap: the sound was "soothing, like rain falling on rock." In north-
ern Montana, an Assiniboine spiritual leader told me that a medi-
cine man could request ants to "please mine white quartz" and
could return a week later to gather the white pebbles; these were
valued because they produce flashes of light in the dark, an im-
portant feature of the yuwipi (stone power) ceremony.*

Another group of keen natural observers—paleontologists—also
consider ants as their allies. The ingenious "ant hill method of
collecting minute fossils" was perfected in 1886 by one of the
most original and successful bone hunters of that era, John Bell
Hatcher. Noticing that anthills in the Nebraska-Dakota badlands
yielded a "goodly number of mammal teeth,”" Hatcher used a
baker's flour sifter to sort piles of anthill sand. By this method, he
wrote, "I frequently secured from 200 to 300 teeth and jaws
from one ant hill." Hatcher even began transporting shovelfuls of
sand and ants to other Cretaceous mammal localities that he had
discovered. After two years he would return to the site to harvest
the ants' "efficient service in collecting . . . small fossils." By 1888,
Hatcher was scooping up entire ant mounds on the prairie and
packing them into crates addressed to Professor O. C. Marsh at
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Y ale, where they were sifted in the Peabody lab for minuscule fossils
of the earliest mammals.

Now, of course, it has become standard pal eontological practice
to examine anthills for microfossils. One Cretaceous mammal de-
posit in eastern Montana is known as the Bug Creek Anthills site,
after paleontologists gritted their teeth and braved the stinging red
harvester ants to collect an astonishing 130 tiny mammal teeth in
just ten minutes. In 1965, fossil hunters found five thousand fossil
traces of more than twenty-five species in a hundred anthills in the
Badlands of South Dakota.

Prospectors and archaeol ogists also examine anthills for minerals
and artifacts. As early as 1872 in Kansas, William Webb described
a paleontologist (most likely Edward Drinker Cope) watching ants
bring up, not fossils, but tiny blue beads, indicating that an ancient
Indian burial lay beneath the anthill. Wyoming paleontologist Mi-
chael Flynn told me that when he looked for small mammal teeth
in an anthill near Pompey's Pillar on the Y ellowstone River in Mon-
tana, he found multicolored glass trade beads from the early 1800s
among the grains. As Nita Manning jokes, "Maybe the Natives
knew something back then, about the power of ants, that scientists

naz

are learning now.
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The High Plains:
Thunder Birds, Water Monsters, and
Buffalo-Calling Stones

The abundant occurrence of fossil bones in North America
was not widely known among the Indians and not a common
subject of remark by them.

—George Gaylord Smpson, 1942

What you people call fossils, these too are used by us. Deep
in the Badlands we find the bones of the water monster,
which lived long before human beings appeared.
—lLame Deer, Lakota holy man, born 1902

CROW CREEK SIOUX RESERVATION,

SOUTH DAKOTA, SUMMER 2000

I PITCHED my tent on the east
bank of the Missouri River. It was late afternoon, the last day of
July, my first day at the paleontological field camp on the Crow
Creek Sioux Reservation. | hurried to pound in the tent stakes.
The western horizon was black with a fast-approaching storm—the
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Sioux would have said that Thunder Beings were striking the
ground with lightning and beating up strong winds. Under the
towering clouds, a tornado was gathering force over the High
Plains. By midnight it would pass over the roiling river and touch
down east of our camp, twisting metal highway signs, uprooting
cottonwoods, and demolishing barns.

Holed up in my tent that night as lightning flashed and thunder
cracked, | thought about the wars between the Thunder Birds and
the Water Monsters. According to the Sioux creation myth, the first
creatures were insects and reptiles, under the domain of Unktehi,
the Water Monster. In the days before humans, there were many
kinds of reptiles, those with legs and tails, those without legs, and
those with armored shells, and many varieties of each kind. All be-
came cold-blooded, ravenous monsters, devouring every living
thing on land and in water, and finally had to be destroyed for natu-
ral balance to be restored. In the first of the four great ages—the
age of Rock—the Water Monsters were blasted into stone by Thun-
der Birds' bolts of lightning. The earthly bodies of Thunder Beings,
like the Unktehi, were also buried in the ground (fig. 66).

The awesome bones of these ancient enemies were strewn over
the plains. Many paleontologists working today remember an illus-
tration in a popular children's book of the 1950s, depicting a band
of Sioux warriors discovering a Pteranodon skeleton after a light-
ning storm (fig. 67). The remains of those huge flying creatures
are often found together with the skeletons of marine reptiles in
Cretaceous sediments. Such a discovery would provide strong phys-
ical evidence to confirm the idea of hostility between Thunder Birds
and Water Monsters.”

When he was a boy on the Rosebud Reservation in the early
1900s, Lame Deer, a Lakota Sioux holy man, had been caught in a
storm that recapitulated one of those cosmic battles. Tracking lost
horses in the Badlands (Mako Sca, "Land Difficult to Travel"), the
boy was surprised by a sudden storm, pitch-black with constant
thunder and lightning. Fearing a flash flood, he looked for high
ground. The air crackled with wakangeli, electricity. Hair standing
on end, Lame Deer scrambled up the steep side of a gulch and clung
to the top of the hogback ridge.
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66. Artist's conception of how fossils may have influenced traditional
Plains Indian tales about Thunder Birds and Water Monsters. In this bad-
lands scene, a pair of Native Americans imagine the battle that resulted
in the fossil skeletons of the Pteranodon and mosasaur turned to stone,
below. Artwork by Pete VVon Sholly.
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67. Artist's impression of Sioux warriors discovering a Pteranodon fossil
(note that saguaro cactus, normally found in the Sonoran desert, does
not exist in the Niobrara chalk beds containing pterosaur fossils). From
Dinosaurs and Other Prehistoric Animals by Darlene Geis, illustrated by
Russell F. Peterson, copyright © 1959 by Grosset & Dunlap. Renewed ©
1987 by Putnam Publishing Group. Used by permission of Grosset &
Dunlap, A Division of Penguin Y oung Readers Group, A Member of Pen-
guin Group (USA) Inc., 345 Hudson St., New York NY 10014. All rights
reserved.

As he inched along the ridge, clods of earth crumbled under the
driving hail, and flashes of lightning revealed how precarious his
position was. Teeth chattering, shivering, hearing the powerful
voices of the Wakinyan, Thunder Birds, in every thunderclap, the
boy gripped that ridge till dawn. Stiff with cold, he waited for the
sun to warm him up. Then, "I saw that | was straddling a long row
of petrified bones, the biggest | had ever seen. | had been moving
along the spine of the Great Unktehi." The Water Monster's back-
bone lay "right along the spine of the mound. Riding the ridge like
a horse was spooky, like riding the monster."

"It scared me when | was on that ridge, for | felt Unktehi . . .
moving beneath me, wanting to topple me." Lame Deer searched
many times for the ridge "deep in the Badlands that formed Unk-
tehi's spine. | wanted to show it to my friends." Exposed to the
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weather, that particular fossil would have disintegrated away, but
Lame Deer found other ridges where "you can see vertebrae stick-
ing out in a great row of red and yellow rocks." Petrified seashells
and turtles are scattered about, noted Lame Deer, proving that "all
this land around here was once a vast ocean."’

Lame Deer's boyhood memory recalls the experience of the fossil
hunter Arthur Lakes, searching for bones atop the sandstone ridge
known as the Hogback, near Morrison, Colorado, in 1877. Along
the crest some seven hundred feet high, Lakes came upon the
"monstrous” spine of a gigantic creature in sharp relief. The bones'
purplish hue contrasted with the yellow-brown-gray of the Mor-
rison Formation, and each vertebra was an astounding thirty-three
inches around. Lakes had the impression that the entire hogback
ridge might be the remains of the monster.*

Lakes loaded the giant bones into wagons and sent them by rail
to the Peabody Museum at Yale, where Othniel Marsh named the
eighty-foot-long Jurassic dinosaur Titanosaurus (now Atlanto-
saurus). Since this early episode in Marsh and Cope's "Bone Wars"
in the late nineteenth and early twentieth centuries, fossil hunters
in the Dakotas, Nebraska, Wyoming, Colorado, Montana, and Al-
berta, Canada, have continued to unearth the skeletons of Tricera-
tops, T. rex, mosasaurs, and pterodactyls, as well as the remains of
the earthshaking mammals of the Tertiary (see map 5). In the sum-
mer of 2000, 1 had come to the ancient battlegrounds of the Thun-
der Birds and Water Monsters, where American paleontology came
of age, to learn how the Sioux, Crow, Blackfeet, and other people
of the northern plains had viewed these extraordinary remains, and
to see for myself how the bones of Unktehi looked as they emerged
from the earth.’

Backin 1804, when Lewis and Clark followed the Missouri River
to its headwaters, dinosaurs were unknown to science. But on an
island just a few miles south of our dig site in South Dakota, Lewis
and Clark had unearthed a forty-five-foot-long backbone and ribs
of what is now thought to have been a plesiosaur. Did Lewis and
Clark ask the local Y ankton Sioux their opinion of the strange crea-
ture? There is no record of such conversations, but their French-
Sioux interpreter, Pierre Dorion, had lived among the Y anktons
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since the 1780s and could have told the explorers water monster
tales, some of which, recounted below, were first recorded by
French missionaries.

On the return trip, in 1806, near Pompey's Pillar in Montana,
William Clark excavated alarge rib from abig skeleton in acliff above
the Yellowstone River. Having seen whale carcasses beached on the
Pacific coast, he concluded that the skeleton was some colossal fish,
but it was more likely a duck-billed dinosaur, a Tricemtops, or a T.
m;frorn the Hell Creek Formation there. Halfa century would pass
before Ferdinand Hayden's discoveries in the 1850s brought the di-
nosaur and early mammal fossil beds west of the Missouri to the
attention of scientists like Joseph Leidy, Marsh, and Cope.®

Early in the morning after the tornado, | got my tools and can-
teens ready. Today we would begin prospecting for fossils exposed
by the storm in the badlands above the Missouri River, searching
for the skeletons of plesiosaurs and mosasaurs, so abundant in the
somber black-and-gray Pierre shale deposits that were once the
floor of the great inland sea (fig. 68). Many of the major mosasaur
sites on the reservation were first shown to David Parris, the co-
leader of our dig, in 1993 by an avid fossil collector named Lee
Azure, a member of the Crow Creek tribe. Azure's "unusual per-
ception” allowed him to locate subtle three-dimensional fish and
other fossils overlooked by experienced paleontologists. "Rather
than wrenching fossils from their context and regarding them as
curiosities," wrote Parris, Azure remembered the location of each
specimen he found in thefield, frequently finding "more specimens
over the winter than our field expedition could collect in the sum-
mer." One of Azure's discoveries, credited to him in the 1994 Jour-
nal of Vertebrate Paleontology, was a "spectacular but poorly-
exposed" rare species, Mosasaurus dekayi.’

Buffalo-Calling Sones

On that first day at Crow Creek, my boots crunched over glinting

expanses of fossil shells, pearly spirals now turned to stone, opales-
cent sea-worm tubes, coiled and straight ammonites, rippled clam
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68. Fossil-rich badlands and ravines along the Missouri River, painting
by George Catlin, 1832. "Three Domes, Clay Bluffs, Fifteen Miles above
the Mandan Village." Smithsonian American Art Museum, Gift of
Mrs. Joseph Harrison, Jr.

and oyster shells, and other marine fossils on the ridge tops. | exam-
ined some cylindrical fossils with complex fractal patterns—bacu-
lites. Because the internal structure and patterns of these cephalo-
pod marine fossils sometimes resemble bison shapes, the Blackfeet,
Cheyenne, and other Plains tribes invested baculites with an ability
to summon buffalo herds. Buffalo-calling stones, known as Iniskim
among the Blackfeet bands of northern Montana and Alberta, have
also turned up in archaeological sites across the Dakotas, Montana,
and Canada, indicating that the Iniskim tradition goes back at least
athousand years (fig. 69).

According to Blackfeet legend, the sacred power of the fossil with
the form of a buffalo was first discovered long ago by Weasel
Woman, who was picking berries at a constantly eroding cut bank
called "Falling off without Excuse,” probably the big fossil deposit
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69. Baculite fossil, above, collected by Blackfeet and other Indian groups
as buffalo-calling stones. Below: as the marine fossil erodes, the isolated
sections resemble bisonlike shapes.

on the Bow River in Alberta now known to rock hounds as "Bacu-
lite Beach." After she taught the ritual of the curiously shaped stone
to her husband, Chief Speaking, Blackfeet and other northern
tribes began to collect the fossils, which they rubbed with red ocher
and placed in medicine bundles. Iniskim were used to draw buffalo
herds over cliffs before the arrival of horses. As Chandler Good
Strike—a Gros Ventre artist at Fort Belknap Reservation, Mon-
tana—told me later that summer, "We used to collect the fossils to
call the buffalo each spring." People also kept personal Iniskim fos-
sils for luck, healing, and other powers. Charlie Crow Eagle, a Pie-
gan (Blackfeet band of Canada), owned an interesting buffalo-skin
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70. Medicine pouch made of buffalo hide, owned by Charlie Crow Eagle,
a Piegan of Alberta. It contains severa Iniskim or buffalo-calling stones,
foss| ammonites and bivalves from Cretaceous shales, and a fossil horn
coral of the Carboniferous. The pouch was purchased by paleontologist
Loris Russell in 1965. With permission of the Royal Ontario Museum ©
ROM. Photo: David Rudkin.

medicine pouch in about 1880 (fig. 70). It originally held nine In-
iskim: two Baculites compressus, four Placenticeras ammonites, an
Acanthoscaphites ammonite, a Paleozoic coral, and a Corbicula
clamshell, all coated in red pigment.’

The Indians who collected fossil shells on the plains recognized
them as water organisms and correctly concluded that, in the words
of Bull's Dry Bones, an Assiniboine (Sioux) holy man, "The whole
surface of the earth was at a time covered with water." Indeed, the
plentiful shellsin the hills | was traversing along the Missouri River
made it easy to imagine a vast sea teeming with immense sharks,
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enormous carnivorous reptiles, giant turtles, and myriad smaller
sea creatures. Edward Drinker Cope, searching for mosasaurs in a
similar landscape in Kansas, amid an expanse of huge oyster shells—
some more than two feet across and many of them open—thought
the debris looked like the "half-finished meal of some titanic race.”

Riding across the same hills in 1835, the artist George Catlin
had the same thought, and he recorded an amusing anecdote in his
memoirs. Amazed at the lifelike quality of the heaps of stony
oysters, Catlin filled his portmanteaus with several pounds of the
fossils, intending to fool his seafood-loving friends back East. After
several weeks, however, exhausted by the weight of his treasure,
Catlin tossed the oysters away, only to gather up loads of other
intriguing fossils further on, which were also discarded and re-
placed in turn, and so on across the wide prairie. An Assiniboine
fossil hunter in Montana told me a similar story about the problems
of transporting heavy fossils. In about 1840, on the border between
Alberta and Montana, Father Pierre De Smet had found a petrified
"red" skull of an extinct giant bison. He attempted to pack the skull
out on a mule but finally had to leave it along the trail. The fossil
hunter hoped that by carefully reading De Smet's journals, he
might someday locate that giant bison skull, obviously a ceremonial
relic since it had been tinted with red paint.’

Remembering how John Bell Hatcher used to check anthills for
fossils, | stopped to examine them too. Sure enough, among the
small grains of quartz were bits of white bone and shell, yuwipi
gathered by Cheyenne and Sioux medicine men for power in seek-
ing visions. As | walked up and down the hills, each and every rock
seemed alive with potential, full of secrets of nature's past. And
over the following days, as | worked to help release the backbones
of sea serpents trapped in stone for millions of years, | felt closer to
comprehending some facets of the great mystery of Sioux belief,
that Rock, Inyan, was the origin of life, and that rocks still hold
the essence and record of early life on Earth.

By the end of our first day on the Crow Creek Reservation, each
prospector—even those who had never seen fossils in the ground
before—-had discovered pieces of mosasaur jaws, teeth, and back-
bone. Our hours in the field were dusty and hot, with fierce sun
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and angry rattlesnakes, but in four days we found six mosasaurs and
a giant turtle (Arcbelon). By week's end, using trowels, awls, and
brushes (simple tools much like those available to early Indians:
knife, awl, bone picks, scraper, rock hammer, and feathers), we had
exposed long rows of vertebrae, shoulderblades, limb bones, skulls,
and paddles of the huge reptiles. Many lay along ridge tops, just
like the Unktehi backbone ridden by Lame Deer during the storm.

WATER MONSTERSAND THUNDER BIRDS ON THE

PRAIRIE AND IN THE BADLANDS

Some Sioux imagined that the large boulders on the northern
prairies were the spent ballistics of the Water Monsters, hurled up
at the Thunder Birds who struck back with lightning. Lame Deer
remarked that in places where the bones of the Thunderers and
Water Monsters were very thick, you could find "many kangi
tame, bolts of lightning which have turned into black stones shaped
like spear points." Pointed belemnite fossils, common in the Bad-
lands, do resemble blackened stone missiles, and they are abundant
in the sediments where mosasaurs are found. And of course, a severe
thunderstorm would wash away soil, revealing fossils that were
not visible before: hence the common association of fossils with
Thunder Beings.™

I had heard that Thunder Bird footprints were impressed on cer-
tain big rocks in the eastern Dakotas and Minnesota, so, in July
2000 before setting up camp on the Missouri River, | searched out
several of these sacred boulders in the Coteau des Prairies in north-
eastern South Dakota. This iswhere the midwestern prairie begins
to slope upward into the High Plains. Looking west from these
grassy hills, one can appreciate what the Cheyenne elder John
Stands In Timber called the "blue vision" of distant time and space.
In the words of George Catlin, the Coteau des Prairies offered "the
most unbounded and sublime views of—nothing at all—save the
blue and boundless ocean of prairies that vanish into azure in the
distance.""
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This tall-grass prairie is dotted with great boulders, glacial errat-
ics that traveled south from Manitoba, Canada, during the Ice Age.
Similar landscapes exist further west, too, in northwestern Mon-
tana, for example, where scientists note that "every rock, without
exception, moved east. . . miles from where it formed." Geologists
developed the theory of glacial transport of erratic boulders and
moraine gravels in the 1870s, but the reality of traveling boulders
and stones was already acknowledged in ancient Sioux belief. The
concept was first recorded in writing in 1834 by the missionary
Samuel Pond in Minnesota. Some granite boulders were thought
by the Sioux to "possess the power of locomotion," even to be capa-
ble of leaving tracks or furrows.”

In the 1830s, the French explorer Joseph Nicollet recorded Da-
kota Sioux legends about Thunder Birds. Their original nesting
ground was said to be the Coteau des Prairies, but their dwelling
place was the Black Hills (thunderstorms here typically arrive from
the west, and large birds often soar on thermal updrafts in front of
approaching storms). | visited the three Thunder Bird track and
nest sites marked on Nicollet's old maps. Reading Catlin's mem-
oirs, | learned that when he visited a mound called Thunder's Nest
in the Coteau des Prairies in 1832, Sioux medicine men told him
the Thunder brood was hatching whenever "the skies are rent with
bolts of thunder.”" The Thunder Bird's gigantic nest was said to be
a pile of serpent bones, and the hatchlings were often "destroyed
by a great serpent.”

Catlin also viewed some deeply impressed footsteps in solid rock,
identified as the tracks of a huge bird that—Ilong before the creation
of man—had devoured the first buffaloes. Some Sioux believed that
the great bisons' blood had stained the red catlinite rocks (named
after Catlin, commonly known as pipestone) quarried at a sacred
site in southwestern Minnesota (other legends said pipestone was
red with the blood of primal human ancestors).”

| talked with Clifford Canku, a teacher of Dakota Sioux culture
at Sisseton-Wahpeton College (South Dakota), about the ancient
prints on the boulders | had come to see. Canku referred to them
as "dinosaur tracks," and he identified the Unktehi monsters as "di-
nosaurlike reptiles." Since fossil dinosaur footprints are geologi-
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cally unlikely in this area, these tracks were carved on granite boul-
ders by medicine men, perhaps to illustrate tales of Thunder Birds.
The petroglyphs may have represented the three-toed dinosaur
footprints observed further west in the Lakota Formation near the
Black Hills, the dwelling place of Thunder Birds. Moreover, fairly
well preserved PteranodonsWe in the Pierre Shale Formation around
the Black Hills and would have bolstered tales of Thunder Birds in
the Black Hills.*

Sky and water/earth spirits, whose conflicts symbolized nature's
struggle for harmony in Amerindian myths, were personified by
Thunder Birds with their lightning and Water Monsters who
caused floods (see fig. 71). Reflecting on the science of thunder-
storms, one realizes that the myths symbolize the dynamic collision
of natural forces in actual storm phenomena.

The updraft formation of towering cumulus clouds causes radical
imbalances in the electrical charges between the sky's atmosphere
and the earth. To restore the balance, nature equalizes the negative
and positive charges through explosive bolts of lightning (which
appear to strike the ground but actually surge upward). Lightning
is incredibly powerful. Each bolt strikes with several hundred mil-
lion volts of electrical energy and is hotter than the surface of the
sun, nearly 50,000 degrees Fahrenheit. Lame Deer compared light-
ning power to a colossal atomic welding torch. Lightning is indeed
a sky "weapon" of violent force, matched in deadly destruction only
by floods on Earth. In fact, lightning and flooding are the major
causes of weather-related deaths, and their powers are most awe-
inspiring on the open plains of the American West.*

The earliest written reference to oral tales about Unktehi, Water
Monsters, comes from Father Hennepin, a French Franciscan who
was captured by the Dakota Sioux in Minnesota in about 1680.
Hennepin observed the Dakotas making offerings at St. Anthony
Falls (on the Mississippi River between Minneapolis and St. Paul)
to "the great deity called Oanktayhee." Oanktayhee, or Unktehi,
was said to live under the falls, and to manifest itself as a gigantic
buffalo. Almost two hundred years after Father Hennepin wrote
this, in 1874, mammoth teeth and tusks were recovered from St.
Anthony Falls.*
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In 1834, Samuel and Gideon Pond, missionary brothers who re-
corded the beliefs of the Dakotas in Minnesota, were shown many
large bones of the "chief object of respect, Unkteri." The Ponds
recognized these as mammoth bones, whose remains far exceeded
the largest creatures known to the Sioux. But since the beast was
never seen on land, wrote Samuel Pond, "and their bones were
found in low and wet places, they concluded that their dwelling
was in water.""”

Similar logic accounts for the Potawatomi legend about the
bones of generations of water monsters submerged in Lake Man-
itou, Indiana (now called Devil's Lake; manitou means mysterious,
powerful spirit). The legend was first recorded by white settlers in
1828, and in 1905 the complete skeleton of a Columbian mam-
moth (now mounted in the American Museum of Natural History)
was discovered nearby; similar bones also liein Lake Manitou. Tales
of water monsters arose in other areas rich in Ice Age elephant
fossils. For example, in the northern Yukon, which has the most
prolific beds of Pleistocene megafaunas in Canada, paleontologist
C. Richard Harington investigated Native Dene folklore about a
"monster" that suddenly emerged in the Whitestone River in the
1980s. He found a nearly complete woolly mammoth skeleton at
the site.”

In Minnesota, the Dakotas collected pieces of mastodon bones
for their medicine bags. Pond wrote that the bones were "highly
prized for magical powers, perhaps as valuable to them as relics of
a saint are to a devout Catholic." An irresistible, "mighty wakan
influence," which the Sioux compared to the trajectories of magical
arrows, was thought to issue from the bodies of Unktehi. Wakan is
a concept similar to manitou: it signifies anything mysterious or
incomprehensible, and the more inexplicable a phenomenon is, the
more wakan it is.

In 1859, Edward Neill of the Minnesota Historical Society de-
scribed a Sioux initiation ceremony in which a holy man chewed a
piece of the bone of "Oanktayhee, the patron of medicine men."
Near Fort Snelling above the Minnesota River, the Indians pointed
out a mound said to contain Unktehi bones, and a Dakota man
told Samuel Pond that he had discovered Unktehi bones in the lake
at Shakopee, an Indian village south of Minneapolis on the Minne-



THE HIGH PLAINS 235

sota River. The man had tried without success to drag the heavy
fossils up into his canoe.™

"The fossil bones of the Mastodon, which are sometimes found
by the Dakotahs, they confidently believe to be the bones of Onkt-
eri" wrote Henry Rowe Schoolcraft in Minnesota in the early
1800s. Schoolcraft (1793-1864), a geologist and Indian agent
who married an Ojibwe woman, wrote extensively on Native
American tribes. The bones of Unktehi, noted Schoolcraft, are pre-
served by the Indians "most sacredly, and are universally esteemed
for their wakan qualities, being used with wonderful effect as a
sanative medicine." Schoolcraft heard that Unktehi was something
like an ox but much larger; its horns could extend to the skies and
its body could swell to cause floods or whirlpools. Schoolcraft re-
produced drawings of several types of Unktehi monsters on birch-
bark by an Ojibwe named Chingwauk (or Shingvauk) sometime
before 1850 (fig. 71).*°

Because the Dakotas were "well acquainted with comparative
anatomy,
they found was an immense quadruped, which resembled in some
ways an enormous buffalo or ox. The Dakota-English dictionary of
1852 defined Unktehi (Oanktayhee, Onkteri, Unkteri, etc.) as "a
fabled monster of the deep ... an extinct animal, the bones of
which are said to be sometimes found by the Indians, probably the
mastodon.” The related term Unlicegila ( Uncejjila, Unktegila) was
also defined as "the mastodon, or other large animal, whose petri-
fied remains are found in Dakota Territory,” and such bones were
called unlicegilanhu.”

As these early documents show, when the Sioux resided in the

noted the Ponds, they knew that the animal whose bones

Great Lakes area they visualized Unktehi as a large underwater
mammal, based on the Pleistocene mammoth and mastodon re-
mains that eroded out of lakes and rivers. In the mid-1700s, how-
ever, some Sioux bands acquired horses and began to move west
from the Great Lakes to Dakota Territory (South and North Da-
kota, Nebraska, and eastern Wyoming and Montana). The Dakota
Sioux remained along the Mississippi River, while the Nakota (As-
siniboine Sioux) moved along the Upper Missouri in Montana, and
the Lakota and Oglala Sioux traveled to the Black Hills-Badlands
regions of South Dakota, Nebraska, and Wyoming.
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As Sioux people migrated west along the Missouri River and into
the badlands terrain, they began to encounter the fossil skeletons
of large marine reptiles—true water monsters from the era of dino-
saurs—yvery different from the Ice Age mammal remains of Minne-
sota. Mammoth and mosasaur skeletons overlap in South Dakota.
For example, at Wetonka, near Mina, about seventy-five miles west
of the Minnesota border, a mammoth with twelve-foot-long tusks
was found in glacial debris, and just thirty miles north of that site,
near Frederick, a nearly complete mosasaur skeleton recently came
to light.”

Asthe Sioux encountered different types of pal eontological expo-
sures, their ideas about Thunder Birds and Water Monsters evolved
to match the changing physical evidence of fossils. | imagine that
George Gaylord Simpson would have been interested in this pro-
gression of observation and interpretation. In the West, the image
of Unktehi retained horns, but it was no longer compared to a giant
buffalo. Instead Unktehi and its relatives came to be visualized as
immense reptiles or serpents with legs. By the 1890s, when ethnol -
ogists began to interview the Oglala-Lakotas of the Badlands and
western Dakotas, holy men explained that Unktehi was "shaped
like a giant scaly snake with feet," an image that matches the appear-
ance of long, snaky mosasaur skeletons with four short appendages.
The Unktehi had a notched backbone or crest like a "giant saw,"” a
graphic reference to the jagged outline of the backbone of a dino-
saur or marine reptile emerging from the ground. By 1976, when
the Lakota historian-storyteller James LaPointe recounted the
legends of his people, he identified " Unkche Ghila, the huge animal
whom no human being has ever seen alive," as a dinosaur.”

71 (opposite). Top: Thunder Birds in rock art. Upper left: Pipestone,
Minnesota, traced in 1889; lower left, along the Minnesota River, traced
in 1911. Center: lowa, traced 1885. Upper right: Nebraska, traced 1889;
lower right, Minnesota, traced 1885. Sources: Winchell 1911, Callahan
2000-. Bottom: Birchbark pictographs by Chingwauk, in about 1850,
based on rock art describing a war party of five canoes that encountered
various creatures while crossing Lake Superior, including types of Water
Monsters. Sources: Schoolcraft 1884, Dewdney and Kidd 1967.
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Other attributes of Unktehi included a heavy spiked tail, scales
or shaggy red hair, and a crystallized stone heart. The scales may
have been extrapolated from living reptiles, or perhaps this detail
was related to rare observations of mummified dinosaur skin. The
red hair could be atraditional detail based on the discovery in caves
or ice of well-preserved bodies of extinct sloths and mammoths,
whose dark hair lightens to red over time (see the appendix). The
notion of a stone heart brings to mind the recent, controversial
discovery of a red "stone heart" in the chest cavity of a dinosaur
skeleton found in western South Dakotain 1993. Some paleontolo-
gists identify the object as a heart-shaped iron concretion, while
others maintain that the concretion formed around the actual heart
of the dinosaur. Did a similar discovery lead to Sioux stories of
stone Unktehi hearts? Another possible inspiration for the notion
might have been the find of a special gastrolith within a dinosaur
skeleton.*

Unktehi's foes, the Thunder Birds, Wakinyan, were divided into
four types, according to the lore recorded in the mid-1800s by
Schoolcraft, the Ponds, and others in Minnesota (see fig. 71). All
Thunder Birds had "terrific proportions," but one type was black
with a very long toothed beak, enormous claws, and four-jointed
wings. Another was yellow with four joints in each great wing but
only six quills. The third was scarlet, with extremely long, large
wings, each with eight joints. The fourth type was blue or white,
and amorphous, often shown in rock art as a wide U with two zig-
zag lightning bolts. Lightning, with its power to "destroy life and
shiver the oak to atoms," was the weapon of Thunder Birds.”

The Sioux pointed out collapsed river bluffs, very common along
the Missouri River, as places where Thunder Birds had swooped
down to attack Unktehi and its relatives. Clifford Canku's father
had shown him mounds that had been split open by Thunder Birds'
attacks on Unktehi, and Canku told me that the cloudy yellow Buf-
falo Lake had turned sour because a Water Monster had been
blasted there. "Many stories are told of these beings and their mor-
tal combats,"” wrote Gideon Pond in the 1830s. And in turn, Thun-
der Beings were "often surprised and killed by the Unktehi." A
Sioux man told Pond he'd found the body of a Thunder Bird along
the Blue Earth River (southern Minnesota), with a wingspan of
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"25-30 yards" (perhaps atypo for "feet"). In 1859, Edward Neill
reported that some Sioux had found a Thunder Bird skeleton near
Kaposia (a Dakotavillageof 1750-1830, now South St. Paul), with
a beak like an eagle's and wings with four joints that zigzagged like
lightning.”

Now much of the lore about the four types of Thunder Birds was
symbolic, and some of the stories may have combined living memo-
ries of very large, extinct raptors of the Ice Age with the storytelling
imagination. But discoveries of large skeletons that were identified
as Thunder Birds reported in the 1800s suggest that the actual fossils
of winged or beaked creatures also played a role in the mythology.
Giant condors' range extended over North America until about
1800, and their remains, along with those of Ice Age teratorns (with
wingspans of between twelve and seventeen feet) could exist in the
Midwest. The geology of Minnesota precludes any Mesozoic fossils
of flying reptiles, but Sioux who traveled in the Dakotas and Ne-
braska could have encountered large Ptemnodons, or the giant bird
Hesperornis, in Cretaceous chalk and shale beds.

Another possible fossil influence on big bird legends in the West
could be the giant Diatryma, a monstrous predatory land bird of
the Eocene that weighed over 350 pounds and stood six feet tall,
with strong legs, vestigial wings, and a massive beaked skull. A com-
plete skeleton of Diatryma was discovered in Wyoming in 1916.
The beaked skull or the leg and foot of such a huge fossil bird might
have contributed to legends. The Y akima Indians of the Northwest,
for example, tell of an immense ground-dwelling bird, the Pach-
an-a-ho, that left huge three-toed tracks (the name means "crooked
beak/rough-looking bird"). Recently, some Y akima people noted
a similarity between their vision of the Pach-an-a-ho and a recon-
structed model of a Diatryma in a museum.”

OTHNIEL MARSH AND THE SIOUX THUNDER BEASTS

Thunder Beings existed before Thunder Birds, noted Lame Deer,
and they became stone just like the Water Monsters, so their bones
are also scattered throughout the Badlands. The fossils of large Ter-
tiary mammals with odd skull projections or claws, such as the ele-
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phant-size titanotheres and ponderous chalicotheres, were identi-
fied by the LakotaSioux as" Thunder” Beingsor Beasts. "Thunder"
referred to the wakan nature of the mysterious animals, and their
bones were found after heavy thunderstorms. Black Elk, the great
Oglala holy man who recounted his life story to John Neihardt in
1930 at Manderson, Pine Ridge Reservation, referred to Thunder
Beings as something like giant horses accompanied by thunder and
lightning.

In about 1875, Othniel Marsh heard about Thunder Beast re-
mains in the Badlands from James Cook, a trapper-scout who had
spent years among the Sioux. Cook's friends Red Cloud, Little
Wound, and American Horse described the "bones of strange
creatures that had once lived in the land of the Sioux—bones now
turned to stone.” They led Cook to the tipi of Young Man Afraid
of His Horses to see an immense jawbone with a big molar some
three inches across. American Horse explained that it had belonged
to a Thunder Horse that had lived "away back"” in time, but
sometimes during thunderstorms they lived again to "chase the
buffalo, striking and killing some of them with their great
hoofs." Some Sioux likened lightningflashesto the way sparks were
thrown up by the hooves of bison as they thundered over rocks on
the dry plains.

American Horse recounted an old tradition handed down from
the time before the Sioux obtained horses in the late 1600s. Thun-
der Beasts had once saved a band from starvation by driving a herd
of buffalo right into their camp, where the men were able to kill
them with lances and arrows. Another Lakota legend described a
hellish scene of giants mounted on huge white Thunder Horses
slaughtering an entire herd of bison with lightning. Masses of
twisted bison bones lay around the Black Hills, and it was said that
one could see embedded in stone the tracks of the Thunder Horses
(perhaps the dinosaur tracks in the area). In Pine Ridge Reservation
and in sites around the Black Hills, bison bone beds from ten thou-
sand years ago are not far from—and often overlie—fossil deposits
of large, unusual creatures that died many millions of years ago. As
Edward Drinker Cope remarked in Kansas, living buffalo "now
range over a surface strewn with the remains of monsters.” In east-
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ern Montana, Jack Horner pointed out accumulations of modern
buffalo bones of centuries past scattered around a big Triceratops
skull eroding out of the Hell Creek Formation. These are good
examples of the kind of evidence that might have inspired the
mythic notion of Thunder Beasts stampeding herds of bison.”

Cook showed the tooth and jawbone collected by Afraid of His
Horses to Othniel Marsh and persuaded the wary Sioux leaders that
Marsh was seeking not gold but the "stone bones" of Thunder
Beasts. Cook introduced Marsh to Red Cloud, and the two men
became lifelong friends. Marsh's Sioux nickname was Wicasa Pahi
Hohu, Man That Picks Up Bones, and in 1874, his Sioux escort in
the Badlands called him Big Bone Chief. In 1877, a Sioux hunter
brought the Big Bone Chiefan amulet that he'd kept in his tobacco
pouch, another great molar of a Thunder Horse.

In honor of the Sioux legends, Marsh named the fourteen-foot-
long rhinoceroslike titanothere (an early relative of the horse) the
Brontotherium, "Thunder Beast" (fig. 72). And he dubbed the tre-
mendous, sixty-foot-long sauropod dinosaur Brontosaurus, "Thun-
der Reptile." Ironically, although no human being ever heard the
sound, the Brontosaurus (later renamed Apatosaurus) may literally
have been capable of creating thunderous sonic booms with its
long, whiplike tail, according to a theory proposed in 1997.*°

LAKOTA FOSSIL KNOWLEDGE IN THE BADLANDS

AND BLACK HILLS

In 1887, some twelve years after introducing Marsh to Red Cloud,
Cook bought Agate Springs Ranch, in western Nebraska on the
Niobrara River, and invited his Oglala and Lakota friends to camp
each summer on the land that had once been theirs. Cook climbed
the two conical buttes dominating the ranch landscape and noticed
a proliferation of bones glittering with calcite crystals. He assumed
that they were the remains of "an Indian brave . . . laid to his last
long rest" with his favorite ponies.

Someyears later, in 1892, a University of Nebraska geol ogist rec-
ognized the bones as those of Miocene mammals, and soon rival



SCIENTIFIC NOMENCLATURE DERIVED FROM NATIVE AMERICAN LANGUAGES

Marsh's way of honoring the Sioux myth made me curious about whether Native American
languages and lore had found their way into scientific nomenclature for fossils. In fact, nu-
merous species have been given names based on Native words. For example, the name of
the doglike carnivore Sunkahetanka is Sioux for "dog with large teeth,” and the primate
Ekgmowechashala is Sioux for "monkey" or "little cat man": both were discovered near
Wounded Knee, on Pine Ridge Reservation. In 1873, Joseph Leidy named a fossil carnivore
Sinopa, the Blackfeet word for "small fox."

Qiietzalcoatlus, the giant pterosaur of Texas, is named for the Aztec Feathered Serpent
god, as noted in chapter 2. The pterosaurs Tupuximra and Tapcjara (" Old Spirit") are names
derived from the language of the Tupis, indigenous inhabitants of Brazil. The name of the
theropod llokclesa comes from the Mapuche (Natives of southern Chile) words ilo (flesh)
and keksio (lizard). The trivial nomen of Megaraptor namunimaiquii is Mapuche for "foot
lance."

Sioux words are well represented in fossil species. There are, for example, Iguanodon lako-
taensis (an Early Cretaceous dinosaur); Manitsha tanka Simpson (a giant rodent); the aplo-
dontid rodent Campestrallomys siouxensis, the anthracothere Kukusepasutanka, the fossil
mammal Ekgmoiteplecela and the florentiamyid genus Hitonkala. J. Reid MacDonald of
South Dakota bestowed L akota designations on several Oligocene mammals, such as Sunka-
hetanka, from the White River Badlands. A new species of apatosaur from the Jurassic Mor-
rison Formation in southern Wyoming, the first sauropod dinosaur found with a complete
setof" belly ribs,” was named Tahnahpinin 1994. During the excavation, the paleontologists
(Filla and Redman, 1994) noticed that the in-place gastralia bore a striking resemblance to
the ceremonial hair pipe breastplates worn by the Lakotas, who had hunted in the area. In
the Sioux language, the breastplate is called mah-koo yab-nah-pin ("breast necklace"). In
keeping with other three-syllable apatosaur names, however, only the latter halfwas used for
the species.

Zuniceratops christopberi, a horned dinosaur discovered by Douglas Wolfe, was named to
honor the Zunis. An Early Cretaceous marsupial of the Southwest is named Kokopelia juddi,
after the familiar flute-player of rock art. The hadrosaur dinosaurs of the San Juan Basin,
New Mexico, Naashoibitosaurus ostromi and Anasazisaurus homcri are part of the taxonomic
nomenclature associated with Kritosaurus navajovius named by Barnum Brown in 1910.

The taxon of a very well preserved small reptile of the Early Ccnozoic recently found in
Wyoming will combine the Shoshone word for ghost, tso'ape, and Greek for the genus. The
Crow words for "ancient thunder" were given to a new sauropod by Jerry Harris and Peter
Dodson in 2004, as noted in chapter 5.

One of the petalodontiform chondrichthyians from the Upper Mississippian Bear Gulch
limestone, in Montana, was named Skska ottae by R. Lund in 1989. Skska, literally "black
foot," is the name for the Blackfeet nation, including the Piegan and Blood tribes.

The source of a mosasaur species, Tylosaurus nepaeolicus, can be traced to a local Indian
name. The type specimen of" Liodon" nepaeolicuswas described by Edward Drinker Cope in
gray
shale of the Niobrara Cretaceous, a half mile south of the Solomon River," in north-central

1874 from material discovered by Professor Benjamin F. Mudge (1817-79) in the

Kansas. The species name comes from Nepaholla, the old Indian (Pawnee?) name for the
Solomon River meaning "water on a hill." In 1871, Cope had described the origin of mate-
rial in the Mudge collection as "from the yellow chalk of the upper cretaceous [sic] of Kansas

on the Solomon or Nepaholla River."*

* Thanks to Kenneth Carpenter, Michael Bell, Sean Bell, Craig Scott, Jack Conrad, Dave Lovelace, Mike Everhart,
Ben Creisler, Thomas Holtz, Andre J. Veldmeijer, Jerry Harris, Peter Dodson, and many other paleontologists who
supplied examples of Indian languages preserved in fossil species’ scientific names.
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72. Othniel Marsh's Thunder Beast of the Badlands, the Brontotherium,
a colossal rhinoceroslike creature of the Miocene (also called Titano-
therium). Brontothere or titanothere remains, known as Thunder Horses
to the Sioux, are common in western South Dakota and Nebraska.

pal eontol ogists began arriving in droves from the East. From 1904
on, Carnegie and University Hills produced many tons of signifi-
cant Tertiary mammal fossils, excavated by the Carnegie Museum,
Yale, Princeton, and the American Museum of Natural History.

It was a mild autumn afternoon with scudding clouds in 2002
when | drove south from Pine Ridge Reservation, South Dakota,
stopping at Red Cloud Agency (now Fort Robinson) to see the
place where Marsh had met the famous chief. | continued southwest
through a spare and beautiful landscape to Cook's old ranch, now
the Agate Fossil Beds National Monument. | was the only visitor
at the isolated site. First, | climbed Carnegie and University Hills
to see the quarries—now gaping, empty scars—where so many tons
of ancient mammal fossils had been wrested from the earth a cen-
tury ago and dispersed to big museums. Then | viewed the dioramas
and reconstructed skeletons of the peculiar species that lived here
20 million years ago: the grotesquely proportioned Moropus, a graz-
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ing chalicothere with huge claws, surprised by a pack of hulking
entelodonts, ferocious brutes with fang-filled three-foot-long skulls
(seefig. 64 in chapter 4).

Beginning in 1892, James Cook's ranch on the Niobrara River
had been a gathering place for both Indians and paleontologists
every summer for over two decades. One might expect such a cross-
cultural haven to offer a unique opportunity for the two groups to
exchange ideas about prehistoric fossils in the heady early days of
American paleontology. But the promise that seems so obvious now
went unfulfilled. Cook's sole comment is maddeningly laconic: "I
heard a great deal ofthe Indian side regarding bone-hunting." Ex-
cept for the well-known friendship of Marsh and Red Cloud, |
found no records of communication about fossils among the Lako-
tas and the paleontologists from the ten major institutions who dug
at Cook's ranch. Meanwhile, however, whites disputed the mean-
ing of the fossils among themselves. One circuit-riding preacher
declared that the "great mass of petrified bones" were dead animals
heaved overboard by Noah as the ark floated over Nebraska, and
another minister deplored the fossils as "toys of the devil."*

Today, the superintendent of the museum, Ruthann Knudson,
maintains a positive relationship with the Sioux who have long-
standing ties to the land. A buffalo-hide calendar painted in 1997
by Dawn Little Sky, a Lakota artist in Pine Ridge, is displayed in the
museum entry (fig. 73). Traditional Plains Indian calendars, called
winter counts, begin with a crucial event in the center and spiral
outward with pictographs representing memorable events for each
year. Dawn Little Sky began with the formation of Earth (a spinning
symbol for earth, fire, and water), the age of dinosaurs (a stegosaur),
and the extinction of giant animals (a pile of fossils under an arc,
the Lakota sign for "gone under"). Her chronology continues
through the Spanish Contact and the Indian Wars, up to the arrival
of scientific fossil hunters at Cook's Agate Springs Ranch in 1892-
1920s, and the 1965 bill creating the National Monument (fig. 74).

In 2001, Knudson commissioned a traditional cultural evalua-
tion of Agate Springs Fossil Beds for the National Park Service.
That winter, Sebastian (Bronco) LeBeau of the Cheyenne River
Sioux tribe undertook a scientific and cultural pilgrimage to the
fossil site to prepare the report. After consulting with elders at Pine
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73. Traditional calendar made for the Agate Fossil Beds Museum, Ne-
braska, by Lakotaartist Dawn Little Sky, Pine Ridge Reservation, in 1997.
The calendar, painted on buffalo hide, begins with Earth's creation in the
center and continues with events including the death of James Cook in
1942. Photo: Adricnne Mayor.

Ridge, Rosebud, Cheyenne River, and Spirit Lake Sioux reserva-
tions about the oral history of the area, Bronco LeBeau walked over
the landscape, surveying the archaeological and geological features
and describing their spiritual significance for the Lakotas.

Bad Medicine Singing Fossils

Agate Springs on the Niobrara River had been a traditional place for
gathering food, finding special stones and other items for medicine
bundles, and making offerings. Long before pal eontol ogists flocked
to Carnegie Hill, which entombs thousands of ancient mammal fos-
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74. Paleontological events in Dawn Little Sky's calendar. Top: creation
of Earth, rise of dinosaurs, and extinction of dinosaurs and early mammals.
Left: paleontologist O. A. Peterson of the Carnegie Museum, Pittsburgh,
begins excavations at Carnegie Hill, Agate Springs ranch, 1904. Right:
President Lyndon Johnson signs bill establishing Agate Fossil Beds Na-
tional Monument in 1965 (cannons represent the escalation of the Viet-
nam War). Photos. Adrienne Mayor.

sils, the Lakotas knew the hill as A'bekiya Wama'kaskan se, "Animal
Bones Brutally Scattered About." It was a wakan place because of
the bones, said to belong to Unktehi monsters destroyed by Thun-
der Beings. Young men came here seeking visions, and men and
women gathered petrified bones for medicine (fig. 7.

But the startling revelation in LeBeau's report is that at Agate
Springs the fossils were collected expressly for the purpose of harm-
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75. Carnegie Hill, right, known as "Animal Bones Brutally Scattered
About" to the Lakotas. (University Hill is on the left.) The masses of Mio-
cene fossil animals were identified as the remains of Unktehi, malevolent
monsters destroyed by Thunder Beings, according to Lakota traditions.
Agate Fossil Beds National Monument. Photo: Adrienne Mayor.
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ing ("stinging") others, not for healing or good. According to La-
kota myth, the stinging fossil (H'munga) ceremony originated at
Carnegie Hill, taught by the malevolent mythic figure of Gnaski,
Crazy Buffalo (Gnaski was the son of Unktehi, the Water Monster).
Long ago, goes the story, Gnaski came upon a band of the First
People traveling west along the Niobrara River to the springs. As
they passed Carnegie Hill, Gnaski "grabbed up a piece of bone from
the long-dead Unkte'gi monsters that laid buried there" and magi-
cally projected it into the body of a young man. Then he showed
the man how to use the fossils to make powerful medicine.

Back among his people, the young man stung by the fossil bone
began behaving frantically and violently, like acrazed bull. The first
Lakota medicine man, Wata, managed to cure him and removed
the fossil splinter from his body. Wata warned the people not to
follow Gnaski's stinging ceremony, in which a wizard could "en-
chant, bewitch, or cause sickness" by ritually shooting a sliver of
fossil bone into another person.

In the old days, LeBeau said, the Lakotas had avoided Carnegie
Hill "because the fossils were considered wakan sica (bad medi-
cine), and exposing oneself to the danger they represented was re-
garded as foolish." During his survey in 2001, LeBeau located an-
cient stone markers that had enabled people to avoid the forbidden
area around Carnegie Hill.

"Unfortunately,” said LeBeau, "people did visit Carnegie Hill
to perform ceremonies and to gather fossil remains to make bad
medicine." Collecting the bones and fasting for a fossil-power vi-
sion on Carnegie Hill were "easy ways" to obtain malignhant spiri-
tual power. On the summit of the hill, LeBeau found archaeological
evidence of vision quest sites, the quests undertaken by those who
wished to become a H'munga Wicasa (Stinging Man). From the
elders he had interviewed, LeBeau had heard many stories about
H'mun’'ga Wicasa traveling to the Agate area to gather fossils and
make altars to Gnaski. LeBeau experienced an unsettling sense of
anxiety and foreboding while on Carnegie Hill.™

Agate Springs was the place where the ritual for using fossils for
evil sorcery first originated, but, as Sioux historian Vine Deloria
remarks, fossils can be picked up throughout the plains. "There are
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many stories of medicine men using old bones and even giant skulls
for rituals, but using them for an evil spell would be considered
improper, as it is said that it comes back on you if you try to hurt
someone else." Some Lakota healers still warn people not to touch
any fossil bones, because they "possess very strong medicine pow-
ers." The stinging fossil idea is related to the early Sioux belief that
claws, shells, and bones could be aimed and magically shot at an
enemy, as recorded by early ethnographers in Minnesota and al-
luded to by Lame Deer. It also brings to mind the "irresistible
wakctn influence" issuing like magic arrows from Unktehi bones,
first described in Minnesota by the Ponds.*”

The legend about the evil use of fossils, published for the first
timein LeBeau's report of 2001, sheds light on the oft-cited Sioux
attitudes toward Ferdinand Hayden, the first white fossil hunter
the Sioux encountered, in 1853. Histories of paleontology typically
state that Hayden was thought to be a harmless lunatic, mentally
ill, a crazy white mystic, or a holy man. His "madness" was thought
to render him "safe from the wrath of the Great Spirit which smote
any man in his right senses who became so inadvised as to disturb
the great bones of the 'Thunder Horse, wrote Henry Fairfield
Osborn. When the Sioux had dwelled in Minnesota, they collected
bits of mammoth fossils for good medicine; and in the Badlands,

too, a Sioux might keep a special fossil shell, tooth, or bone as a
protective amulet. But those Sioux who also knew about the evil
potential of fossils may have viewed the white man's obsessive bone
collecting as more than just a sign of insanity or foolishness—it
could signal malicious intent. No wonder many Indians gave a wide
berth to the black-bearded, sunburnt "Man Who Picks Up Stones
Running,” who dashed across the badlands frantically filling his
knapsack with fossils.”

The uncanny spectacle of the carcasses of so many species of ex-
traordinary creatures emerging from the dinosaur graveyards and
mammal bone beds evoked disquieting emotions in observers. As
Vine Deloria commented, the incredible profusion and variety in
the animal burial grounds certainly "suggested a major catastro-
phe." Modern paleontologists use the phrase "the mark of death
upon the land" to describe the great disaster that resulted in the
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variety of fossil species so brutally scattered about at Agate Springs.
Deloria cites paleontologist Richard Lull's figures for a single slab
from the Agate beds, with remains so densely packed "as to form a
veritable pavement of interlacing bones.”" A block measuring five
by eight feet contains nearly five thousand bones.

In South Dakota in 1892, Edward Drinker Cope used morbid
words to describe how, in the flickering light of a lightning storm,
"I beheld the . . . skull" of a dinosaur in a mound shaped like a
grave, in "an eerie-looking place with a poisonous alkaline pool just
below." Ferdinand Hayden described his first view of the White
River Badlands in terms of a vast cemetery: "All around us were
naked, whitened walls, with now and then a conical pyramid stand-
ing alone." His party stood in a sepulchre, he wrote, for at the bases
of the walls and pyramids were the skulls and scattered bones of
long-gone creatures laid open by the "denuding power of water."
The nature writer David Rains Wallace, who retraced Hayden's path
in 1997, found the fossil hunter's vision fittingly "macabre and
ghoulish," and somehow "prophetic of the bison bones and human
corpses that soon would litter the plains." As Wallace walked along
the same "tortured slopes" robbed of their bones over a century of
collecting, he recalled the vivid Agate Springs diorama of vultures
circling above hideous predator skeletons squabbling over a rhino
carcass as a "gruesome . . . evolutionary danse macabre."*

The Race for Survival

Not only are the Black Hills surrounded by masses of vanished crea-
tures from many eras, from dinosaurs to mammoths, but a curious
geological depression also encircles these hills, a broad valley of red
siltstone eroded through the greenish Morrison Formation sedi-
ments just inside a steep ring of Cretaceous hogback ridges. The
racecourse-like landform rimmed with abundant fossil bone beds
was noticed by the L akotas, who created the myth of the "Big Race"
to explain the conspicuous geological feature and layers of bones.
The Lakota storyteller James LaPointe recounts the tale. In the
chaotic "first sunrise of time," before the existence of the Black
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Hills, all the immense and strange creatures, including the " Unkchc
Gbila, dinosaurs,” were summoned for a great race to bring order
to the violent world. LaPointe's version of the Lakota tradition sug-
gests a concept of evolution as a pitiless race whose results would
sort out the species and decide which would survive.

"The land was covered with a seething mass of animals." At the
shout, Your fate is at hand! the earth trembled under the impact of
the beasts, and the sky was thick with circling birds. Around and
around the racers sped, and, amid the groans and cries and roars of
weaker creatures being trampled, the earth beneath the runners
began to "sink crazily under their weight" while a huge mound
began to bulge in the center. The rising mountain burst and spewed
fire and rocks, mixing with the clouds of dust thrown up by the
feet of the desperate racers. The animals were felled by flying rocks
and smothered in ashes and debris. Now, say the Lakotas, the re-
mains of the great racecourse are still visible in the Red Valley
around the Black Hills, and the bones of mammoths, dinosaurs,
birds, and other extinct beasts lie buried where they fell.”

In fact, during the Cretaceous and into the Miocene, intense vol-
canic activity and tectonic forces violently uplifted a seventy-five-
hundred-foot dome of granite rock in the Black Hills region, and
then rapid erosion ate away the ash and soil atop and all around the
dome. The insights of myths like the one recounted above, had he
known of them, might have led George Gaylord Simpson to revise
his dismissive assumptions about Native observations and specul a-
tions about Earth's deep past. In the Lakota legend of the racetrack,
one sees how observation and mythic explanation can yield surpris-
ingly accurate perceptions, in anticipation of modern geological
and paleontological knowledge.

Beaver Lodges at Agate Springs

One of the Lakota traditions about Agate Springs recorded by
Bronco LeBeau is striking in its understanding of an enigmatic
fossil that confounded the early paleontologists. Large corkscrew
formations averaging 6.5 feet deep are visible in eroding cliffs in
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great numbers—"like a forest,” wrote one paleontologist. These
odd trace fossils have also been found as far west as Lusk, Wyoming,
and eastward to Eagle Nest Butte, South Dakota. They were named
"Devil's corkscrews" (Daemonelix) in 1892 by scientists who
thought they had been left by the giant taproots of some mon-
strous, unknown plant. Even though fossilized Palaeocastor
beaver skeletons were frequently found at the bottom of the struc-
tures, not until about thirty years later, in the 1920s, did paleon-
tologists grasp that the burrowing rodents had made the cork-
screws (fig. 70.

Yet the paleontologists staying at Cook's ranch each summer
since the 1890s could have learned the truth from the Eakotas
camped there. Observing the very same fossil evidence, the Lakotas
had recognized the burrows of ancient beavers, and the formations
were traditionally called Ca'pa el ti, "Beavers' Lodges."

The lodges and bones of the ancient beaver were of great impor-
tance to the Lakotas. According to the stinging fossils myth, even
in death the stony remains of the monsters buried around Agate
Springs posed grave peril to humans. To balance that threat, the
Thunder Beings asked the animals whether any species would sacri-
fice themselves and become stone too, to counteract the negative
medicine of the Unktehi bones. The Beavers volunteered, and that
is why their fossilized bones and spiral burrows are now "always on
hand to protect the people” from evil fossil power. It seems that
the presence of a recognizable, benevolent species—the beaver—
served as a comforting antidote to the spells that could be cast with
the Unktehi bones. LeBeau noted that a Ca'pa el ti formation is
visible from Carnegie Hill, to remind vision seekers of the ominous
path they were choosing.

The protective power attributed to extinct beaver fossils helps
account for the giant beaver tooth amulet worn by a Sioux friend
of the father of writer Mari Sandoz, whose pioneer family ranched
in western Nebraska in the nineteenth century. The beaver tooth
was "four or five times as large as those of the beaver skull nailed
up outside our house,” Sandoz recalled. (The amulet tooth would
have come from a Pleistocene giant beaver skull in overlying loess
deposits, rather than from the smaller Miocene species at Agate.)



76. Top: Dawn Little Sky's painting of paleontologist Erwin Barbour dis-
covering a "Devil's Corkscrew" in 1892 at Agate Springs. These trace
fossils of the burrows of extinct beavers were known to the Lakotas as

"Beavers Lodges." Below: park ranger next to a Devil's Corkscrew, Dae-
mohelix. Agate Fossil Beds National Monument.
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Familiarity with animal anatomy allowed Native Americans to
recognize some large, extinct fossil species as ancestral to smaller,
familiar creatures of the present day. C. Richard Harington, for
example, was impressed by the ability of his field assistant Peter
Lord, a Vuntut Gwitchin trapper from Old Crow, Yukon, to imme-
diately recognize the limb bones of the Pleistocene Castoroides as
those of a beaver, even though the skeleton was the size of a bear.™

At Agate Springs, the Lakotas identified the terrestrial Miocene
Palaeocastor fossils as ancestral beavers despite the difference in ap-
pearance and behavior from modern aquatic beavers. Modern bea-
vers make their lodges with sticks along rivers, but the Lakotas un-
derstood that the "grandfather of the beaver" had made the
corkscrew burrows, demonstrating once again how accurate geo-
logical and paleontological knowledge can be expressed mythically.

PINE RIDGE RESERVATION, SOUTH DAKOTA

Early in October of 2002, | set out from Bozeman, Montana, for
Pine Ridge Reservation to talk with Oglala-Lakota people about
fossil legends. At Wounded Knee, the site of the massacre in 1890,
I spoke with Eldon Little Moon. He remarked that "most people
won't travel in the Badlands at night. They say there are some
strange animals, like none you see anywhere else, maybe still alive
from dinosaur days. Snakes as big as telephone poles. Sometimes
you see them at night going across the road."”

In 1906 the ethnologist James Owen Dorsey recorded the La-
kota belief that the bones of "enormous serpents" in the Badlands
could strike a person blind, crazy, or dead, a belief reiterated by
Lame Deer in the 1970s. | noticed that Little Moon, like many
other Native people, referred to fossil bones as vestiges of gigantic
snakes or lizards. The petrified remains of large marine reptiles
common in South Dakota do have snakelike bodies and skulls, but
there are other logical reasons for the common association of all
sorts of fossil remains with snakes or lizards of incredible size. In
popular thinking, reptiles are associated with primeval times, and
snakes burrow underground where fossils are found. Moreover, to



THE HIGH PLAINS 255

77. Spine of Brontosaurus, "Thunder Lizard," a stupendous sauropod
(now called Apatosaurus) exposed at Bone Cabin Quarry, Como BIuff,
Wyoming. Photo by Menke, Barnum Brown Collection, American Mu-
seum of Natural History Library.

an ordinary observer, the spine of any immense, unfamiliar creature
partially eroded out of the earth resembles the backbone of a huge
serpent (fig. 77).

| stopped at Bette's Kitchen in Manderson for lunch, where Bette
O'Rourke fries hamburgers for customers in her home, on the site
where Black Elk told Neihardt his life story. When | mentioned
fossils, Bette and her husband urged me to seek out their most re-
spected elder and historian, Johnson Holy Rock.*’

After some searching, | finally find the dirt road winding uphill
to the little trailer-home ranch, overlooking a prairie dog village
guarded by a very large, limping German shepherd, friendly as a
puppy. Johnson Holy Rock opens the door, a slim, cheerful man of
eighty-four with tousled gray hair, wearing jeans, a blue-and-white
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striped cowboy shirt, and boots. | introduce myself, offering a box
of wild plums from my backyard in Bozeman, and explain that I'm
looking for the Oglala historian. He invites me in to sit at the tiny
kitchen table, stacked with books and papers. "You heard I'm a
historian? Well, that depends on what you want to know!"

Holy Rock moves aside some of the books and copies of treaties,
court decisions, and the U.S. Constitution piled everywhere—the
former tribal chairman is still very active in politics—and tells me
about his people, originally from the Powder River in Wyoming
and Montana. He speaks of the illustrious "diehards" Gall and
Rain-in-the-Face, and his grandfathers, the chiefs Holy Bull and
Holy Bald Eagle, who had a falling out with Crazy Horse. His fa
ther, Big Gall (Jonas Holy Rock), was about ten when he hid with
the women and children during the Battle of the Little Bighorn
(June 25, 1876), on the day General Custer and his army were
rubbed out by the warriors led by Crazy Horse, Gall, and Sitting
Bull. The afternoon flies by as Holy Rock recounts stories about
the Lakota hero Crazy Horse and his assassination in 1878 at Fort
Robinson, not long after Red Cloud met with Marsh at the fort.

Our conversation turned to Thunder legends. Johnson Holy
Rock's father always believed that he would be killed by the Thun-
der Birds' lightning for disobeying their wishes when he was a
young man. So whenever a big electric storm approached, his father
would set all his horses free and go offto wait for the fatal lightning
strike. Terrified, Holy Rock's mother would send the kids to find
their father, hoping that their innocent presence would protect her
husband from the Thunderers' anger. But their father would order
them back to the log house, and they would obey, only to have
their mother order them out again. "It's dangerous, making us run
around in these pourdowns," young Holy Rock would complain,
"We could be struck by lightning!" Throughout their childhood
they had to run back and forth in the worst storms, dodging light-
ning and never understanding the fears of their parents until they
grew up.

"These stories about the big bones of Water Monsters killed by
lightning were before my time," remarked Holy Rock. "And any-
way | was always more interested in historical events—treaties and
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wars." He chuckled when | told him about Dave Bald Eagle's simi-
lar response to my request for old fossil stories a couple of years
earlier. Bald Eagle, a Miniconjou chief and tribal historian (b.
1920) of the Cheyenne River Sioux Reservation in South Dakota,
had replied, "There are old stories about big lizards, big snakes, and
monsters, but | don't know them. I'm not an anthropologist, I'm
a historian. I'm interested in history, what really happened—I don't
care about fairy tales!"

"We aways knew this whole area was under water once," said
Holy Rock; "there are plenty of fossils that show it. | remember
one old story. These things were told from one generation to the
next for centuries. We didn't write them down, we told them over
and over. This story came from the time just before the [white]
immigrants began to cross over the Missouri River."

A Lakota hunting party traveled down by where Colorado Springs
is now. In those days, people traveled a very long way to hunt and
explore and to get horses even further south than Colorado. These
hunters camped in a high meadow one night, and there was a strong
storm with thunder and lightning striking over and over below on
the plain. Why was the Thunder so violent there, they wondered,
what were the Thunder Birds trying to kill there? In the morning,
they said, Let's go see why the Thunder Birds were so angry. They
went down to the lower elevation where the lightning had been
striking. They found a very large animal carcass like nothing they
knew. They had never seen an animal like that. It was really big, and
it had a strange, big, or maybe a long nose—so strange that they
wondered how it managed to eat.

Looking at a map later, | saw that the hunters, traveling at a time
before whites arrived in the West, had headed south through the
Pawnee Buttes corner of northeastern Colorado, once excellent graz-
ing land for antelope, elk, and bison. Pawnee Buttes is also one of the
most productive vertebrate fossil sitesintheworld; "Bones Galore" is
the name of one of the well-known quarries (most of the fossils are
now in the Denver Museum). In 1870, Othniel Marsh discovered
troves of giraffe-camels, entelodonts, bear-dogs, primitive tapirs, and
immense brontotheres (titanotheres) in Pawnee Buttes.
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When | told David Parris of Holy Rock's story, he suggested
three possibilities for bizarre skeletons that would command atten-
tion. After the heavy rain, the hunters may have found an Oligocene
titanothere or brontothere, the elephant-size, rhinoceroslike beast
with a large, forked horn extending from its snout. Or they may
have seen a Miocene entelodont with its odd, lumpy skull. Perhaps
the animal was a Pliocene or Pleistocene elephant. Holy Rock him-
self leaned toward identifying the large, lightning-struck Unktehi
found by the hunters as some sort of elephant or giant tapir.”

In northeastern Wyoming, Mato Tipi, "Bear's Lodge,"
cred landmark to the Sioux and many other tribes, observed Holy

was a Sa-

Rock, who isinvolved in the movement to restore the Indian name.
"Mato Tipi" appeared on the first army map of 1857, and the name
continued to be used on army maps into the 1890s. But in 1876,
the unique geological formation was dubbed "Devil's Tower" by
white settlers. Whites tended to rename any mysterious—or
wakan—natural phenomena the "Devil's" this or that—as in "Dev-
il's corkscrews," and so on. The countless "Devil's lakes" on U.S.
maps today were once known as "Manitou," "Wakan," or "Spirit"
lakes, often because of their mysterious fossil associations.

The Indian mythology of Devil's Tower involves a monster bear
whose claws created the distinctive vertical grooves of the volcanic
column. The Kiowa "still tell of how they once found the ivory
claws of this great bear lying at the base" of the tower. The nearby
Belle Fourche River has Quaternary alluvial deposits, so ivory mam-
moth tusks could account for the huge ivory claws. Claw-shaped
belemnite fossils in the Sundance Formation might be another pos-
sibility. Bill Matteson, paleontology student at Sheridan College,
Wyoming, remarked, "With all the immense claws of dinosaurs that
one can pick up in eastern Wyoming, the legend of the Devil's
Tower scored by the claws of a monster bear makes sense." He
pointed out that the surrounding land has exposed areas of Mor-
rison Formation, which yields Camarasaurus, Apatosaurus, Allo-
saurus, Segosaurus, and Diplodocus dinosaur fossils with very large
talons (fig. 78).°°

I showed Johnson Holy Rock the painting by Pete Von Sholly,
showing a Thunder Bird battling a Water Monster (fig. 66). "Ah.
Ah, yes, the setting of the old stories was something like this," he
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78. Dinosaur claws found in Morrison Formation rocksin Wyoming. Tal-
ons like these may have inspired legends that Devil's Tower had been
scored by gigantic claws. Left: three hind foot claws of Camarasaurus, a
sixty-foot-long, twenty-ton dinosaur. Right: three hind foot claws and one
hand claw of Allosaurus, a thirty-nine-foot-long carnosaur. Arrow =
twenty-four inches long. Sheridan College Geology Museum, Wyoming.
Photo: James Y amada.

said. Pointing at the Pteranodori's sorry little tail, Holy Rock
laughed: "I always wondered how those creatures could fly with no
tail for a rudder. Maybe the head was the rudder," he said, gesturing
at the large head counterbalanced with a massive crest. "There was
some natural animosity between these two animals. They were
never peaceful, they were always enemies."

"When | was a boy, | used to ride my horse bareback up to Red
Shirt Table, across the badlands, taking note of the landmarks so |
could find my way back at night. On those rides | would see strange
things, things I'd never seen before. I'd stop my horse and be curi-
ous and look more closely, rock formations, crystals, big stone turtle
shells, big teeth and bones. Up on Red Shirt Table, an old man,
a relative of Silas Fills the Pipe, used to tell me stories about the
Badlands."”

I knew that Silas Fills the Pipe of Red Shirt Table had been a
friend of Black Elk'sin 1896-1916, helping Jesuit missionaries on
the reservation. There is a story that the two friends celebrated
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baptisms with war whoops and victory songs. In 1925-27, when
Holy Rock was a boy, Silas Fills the Pipe was helping the Princeton
paleontologists Glenn Jepson and William Sinclair, and other fossil
seekers, on excavations with the South Dakota School of Mines.
Several photographs of Fills the Pipe are included in the records of
the expeditions (fig. 79).*°

INDIAN FOSSIL SCOUTS

The contribution of Silas Fills the Pipe sent me combing through
published sources and field books for evidence that other Native
guides had helped earlier paleontologists find fossil exposures in the
West. | learned that the fur trader Albert Culbertson collected fos-
sils in the White River Badlands with his Blackfeet wife, Medicine
Snake Woman, in the 1840s. One of their fossils, a Titanotherium
