

  [image: frn_fig_001]




  

  
HISTORIC YELLOWSTONE NATIONAL PARK











  



  
HISTORIC YELLOWSTONE NATIONAL PARK





  The Stories Behind the World’s First National Park




  BRUCE T. GOURLEY




  [image: frn_fig_002]




  Guilford, Connecticut







  
[image: frn_fig_003]





  An imprint of Globe Pequot, the trade division of




  The Rowman & Littlefield Publishing Group, Inc.




  4501 Forbes Blvd., Ste. 200




  Lanham, MD 20706




  www.rowman.com




  Distributed by NATIONAL BOOK NETWORK




  Copyright © 2022 by Bruce T. Gourley




  All rights reserved. No part of this book may be reproduced in any form or by any electronic or mechanical means, including information storage and retrieval systems, without written permission from the publisher, except by a reviewer who may quote passages in a review.




  British Library Cataloguing in Publication Information available




  Library of Congress Cataloging-in-Publication Data




  Names: Gourley, Bruce T., author.




  Title: Historic Yellowstone National Park : the stories behind the world’s first national park / Bruce T. Gourley.




  Description: Guilford, Connecticut : Lyons Press, [2022] | Includes bibliographical references and index. | Summary: “Explores the most interesting moments in the park’s history, including the slices of life in Montana and Wyoming that provide an idea of what life was like for those who chose to explore this gloriously beautiful corner of the United States”— Provided by publisher.




  Identifiers: LCCN 2021024238 (print) | LCCN 2021024239 (ebook) | ISBN 9781493059218 (paperback) | ISBN 9781493059225 (epub)




  Subjects: LCSH: Yellowstone National Park—History. | Yellowstone National Park—Biography.




  Classification: LCC F722 .G68 2022 (print) | LCC F722 (ebook) | DDC 978.7/52—dc23




  LC record available at https://lccn.loc.gov/2021024238




  LC ebook record available at https://lccn.loc.gov/2021024239




  [image: frn_fig_004] The paper used in this publication meets the minimum requirements of American National Standard for Information Sciences—Permanence of Paper for Printed Library Materials, ANSI/NISO Z39.48-1992.




  



  
ACKNOWLEDGMENTS





  The history of Yellowstone National Park is storied, extensive, and complex. Crafting a brief narrative of the famed park’s natural and human history is a daunting endeavor. I am deeply indebted to two individuals who helped me navigate the deep and wide terrain.




  Lee H. Whittlesey, now retired, was Yellowstone’s fourth National Park Service historian. The dean of Yellowstone historians, he is a prolific author of the park’s history. Lee read my manuscript, pointed out deficiencies, and set me straight on a number of occasions—encouraging me all along the way.




  Elizabeth A. Watry, an outstanding western historian and Yellowstone historian, as well as a prolific author, also read my manuscript, graciously providing clarity on a variety of subject matters. She also encouraged me to include opening quotes for each chapter.




  For their assistance with identifying and obtaining images, I am indebted to Larry Lancaster and Jack Davis, avid collectors of, and deeply knowledgeable about, historical Yellowstone images, postcards, and posters.




  In addition, I am most grateful for the excellent work of the Globe Pequot editorial and production team of Rick Rinehart, Meredith Dias, and Joanna Beyer.




  
[image: frn_fig_005]





  This map of Yellowstone National Park, produced by the US War Department while the park was under the administration of the US Army, depicts “tourist routes” in the year 1900. Note that today’s Tower-Roosevelt Junction area is labeled as “Yancy’s,” a misspelling of John Yancey, proprietor of an early hotel (1882–1906) near the junction that failed to withstand the test of time. LIBRARY OF CONGRESS, UNITED STATES WAR DEPARTMENT, OFFICE OF THE CHIEF OF ENGINEERS. G4262.Y4 1900 .U5 TIL.







  



  
INTRODUCTION





  A LAND OF ENDURING FASCINATION AND MYSTIQUE, YELLOWSTONE National Park is a place like no other.




  Upon this ancient landscape of geysers, mountains, canyons, and waterfalls that are still being sculpted by volcanic forces that originated long ago, the past, present, and future have converged. For many generations Indigenous peoples traveling through and living in this remarkable place perceived a spiritual connection to the land and its wildlife. Following decades of gradual discovery of the region’s wonders by Euro-Americans, the US government in 1872 set aside Yellowstone as the people’s park, and as a refuge for endangered animals.




  Weathering an initial period of uneven management, Yellowstone thereafter benefited from the guardianship of the US Army and the National Park Service. Over the years many remarkable and devoted individuals have carefully stewarded this vast, 2.2-million-acre landscape.




  Serving the public’s interest, a tourist infrastructure unique to this wilderness park, including early iconic hotels and stagecoaches, has evolved and accommodated hundreds of millions of visitors from throughout the world. On the preservationist front, the modern conservation ethic took root in Yellowstone, sprouted into a movement, and matured into holistic ecosystem management. Enlarging frontiers of human knowledge, scientific inquiry into the geological and biological secrets of Yellowstone continues to enhance our understanding of Earth and expand our horizons of life.




  This is the story of a Wonderland unparalleled in magic and majesty.










  



  CHAPTER ONE




  The Rhythms of Wonderland






   [O]ur greatest national heritage is nature itself, with all its complexity and its abundance of life . . .




  —GEORGE M. WRIGHT, NATIONAL PARK SERVICE BIOLOGIST, 19331







  IN THE HEART OF WINTER ATOP A HIGH MOUNTAIN PLATEAU BATHED IN scenic beauty, a battle for life unfolds. The days are short and perilous, the nights long and unforgiving.




  It is the season of the wolf.




  For months the bitter cold remains, with snow and ice blanketing the Yellowstone plateau. Vegetation, dormant and often buried, offers only scant nutrition for ungulates. For all animals, fat is the currency of survival.




  While bears safely shelter in hibernation and live off the fat stored in their bodies, elk remain upon the landscape, exposed. Winter is their ultimate test. Their body fat diminishing from day to day, that which sustains them during the harshest of seasons is also life-giving food for wolves.




  Ever vigilant, wolf packs stalk the most vulnerable of elk, the species critical to their winter survival. A wolf pack’s proximity to an elk herd causes the ungulates to expend valuable energy in maintaining distance from their hunters. Shadowing the herd, the carnivorous canids are patient predators.




  Their bodies weary of constant movement, a herd of elk allows a wolf pack to draw too close. Sensing opportunity, the wolf pack charges, setting the already weakened herd into slow-moving flight through deep snow. Spread out, the wolves on a run approach from multiple directions, disorienting the fleeing herd. Within moments, one young elk, smaller and weaker than the others, falls slightly behind.
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  In Yellowstone’s Lamar Valley, a coyote trots through winter’s snow. COPYRIGHT BRUCE GOURLEY




  Pivoting, the individual wolves from differing directions charge hard through the snow, confusing their prey. From behind, the first wolf lunges and grabs one of the elk’s hind legs in its powerful jaws, bringing the animal to a standstill. Within seconds, off to the side a second wolf hurls itself upon the hapless animal, burying its teeth deep into the neck of the wounded elk. In another moment, the remaining members of the pack arrive. Each grasping a part of the elk in their jaws, they pull the animal to the ground.




  Furious in their hunger, the wolves tear hunks of meat from the yet-living body of the young elk. Overwhelmed and unable to resist, the elk’s final moments of life are grisly and bloody. Pausing in flight, the elk herd looks backward upon the carnage. One life, rapidly ripped to shreds, feeds the wolf pack for another day. Safe for a time, the elk herd moves on.




  Night falls on a bloody patch of snow, bones, and fur.




  On the clearest days of the winter solstice, fewer than nine hours of sunlight kiss the vast snowscape of this land of brutal survival juxtaposed with dazzling beauty and today known as Yellowstone National Park.




  With the passing of the winter solstice, a brief period in which the Earth’s axis is tilted neither toward nor away from the sun, the planet’s tilt reverses, shifting back toward the sun. Measured in mere seconds the first day, more life-giving energy arrives upon Yellowstone’s remote wilderness.
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  Near the Grand Canyon of the Yellowstone River a grizzly searches for a meal after a long winter season. COPYRIGHT BRUCE GOURLEY




  Although six months of increasing daylight begins, bitter cold remains for about three more months, the sun’s rays too feeble to break winter’s spell. Some days snowstorms blanket the entirety of the Yellowstone plateau, obscuring sky and landscape alike. At other times flakes drift down leisurely from overcast skies. Howling windstorms often signal a transition in weather patterns. Suspended above the ground on some sub-zero, clear sunny days, tiny ice crystals shimmer and sparkle like playful diamonds in miniature. On the snow-covered ground, stationary ice crystals blink in flashes of silver as the blazing sun to the south slings low across the deep blue sky.




  A primordial quietness bathes the winterscape of Yellowstone’s mountain-ringed valleys. Seemingly stretching forever, the silence from time to time is broken by the distant howl of wolves. Witnessed by few humans ancient or modern, the magnificence of the winter landscape in this remote corner of the world is unmatched. A cathedral of nature evoking reverence, winter in Yellowstone is also baptized—from predatory wolf kills to death by freezing on the part of weakened animals, fish, and birds alike—with bloody, life-giving sacrifices.




  In a world of extreme cold, life, apart from the rush of the wolf hunt, moves in slow motion. While seeking scant food, ungulates instinctively conserve precious calories, each movement acting like a sacred act of sustenance.




  A soft swishing sound is that of a shaggy beast buried chest deep in the snow and resolutely swinging its massive head from side to side like a pendulum. Left, right, left, right. With each arc a small indentation in the whiteness grows deeper. This is the lot of the American bison—commonly known as buffalo—in the winter Wonderland of Yellowstone. Its head crusted with ice but a thick protective winter coat keeping its body warm, the bison searches for dormant vegetation yielding scant but necessary sustenance. Each day of survival in the depths of winter is a quiet victory.




  But listen closely, for the bison is not alone. Drifting across the quietness with astonishing clarity is a rhythmic grinding noise. It is a bighorn sheep, a connoisseur of different fare. Nimbly the bighorn stands upon a sun-exposed rocky promontory, the uneven terrain sparse with snow but off limits to the tank-like bison. Big glassy eyes fixated in the distance, the bighorn methodically chews on tough vegetation often avoided by other ungulates.




  Down below in the meadow, a softer sound, almost mesmerizing, is that of a coyote steadily trotting in the snow. Like a small, tan boat sailing upon a white ocean, the coyote’s legs sink and rise, its movements sending small sprays of white powder briefly airborne. Suddenly the canid pauses, its body rigid and attentive. Ears trained downward, it discerns the movements of a rodent beneath the snow. Honing in on the exact location, the coyote awaits, motionless and silent. The tension released, in a motion swift and precise the hunter leaps upward, a ballet dancer hovering midair on nature’s vast stage. Downward the coyote deftly dives, nose first, eyes fixated, a furry arrow plunging into the snow. In the blink of an eye and a splaying shower of blurry whiteness it reemerges. Success? Sometimes. In this case, yes. A warm, tasty morsel is swiftly consumed. A small beating heart ceases, a larger life is nourished. On the coyote floats across the sea of whiteness in search of prey beneath its feet.
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  A newborn elk calf observes the world from beneath the shelter of its mother’s body. COPYRIGHT BRUCE GOURLEY




    Other mammals, too, live in this remote enclave where winter lingers for many months. Deer graze on shrubs and trees above the snow, while antelope prefer lower elevations with little snow cover, and hence easier access to grasses. Moose, large creatures of solitude astride remarkably long legs, tramp through deep snow and dine on leafy trees and shrubs.
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  Near the Firehole River a mother bison and calf stand near one another. COPYRIGHT BRUCE GOURLEY




  In dens underground or in clefts or caves, some mammals large and small find refuge for the winter in varied states of torpor or hibernation. Largely sleeping with their bodies nourished by reservoirs of fat, their heartbeat and respiration rate slow dramatically, accompanied by a drop in body temperature. From chipmunks to grizzlies, winter dormancy is a successful survival strategy for certain mammals.




  On the other hand, some small to mid-sized mammals in Yellowstone sport thick winter coats and remain active during the winter months, including animals as diverse as squirrels, lynx, bobcats, and otters. In addition to providing warmth, the fur coats of weasels, snowshoe hares, and jackrabbits turn white during the winter months, offering camouflage from predators. Some other small furry mammals, including varieties of mice, travel and live beneath the snow, insulated and, to some degree, protected. Wolves, coyotes, and foxes remain active atop the snowscape, their thick winter coats providing warmth.




  While furry mammals deploy a variety of techniques for winter survival, beneath the ice-covered surfaces of rivers and lakes, trout and other species of fish move slowly and rest often, struggling to survive. Birds living year-round in Yellowstone deploy their own defensive strategies for conserving heat during the winter months. Some roost with their heads tucked into their thick rear feathers. Grouse spend winter nights burrowed beneath the snow for insulation. Many fish and birds do not survive the harshest of winter conditions during which temperatures drop to 50 degrees below Fahrenheit or lower.




  Even as Yellowstone’s diverse wildlife utilize a variety of methods to survive the harsh winter months, winter’s reign in Wonderland is checked by an even more powerful force: extreme heat.




  As shallow as two to three miles beneath Yellowstone’s landscape and billions of years in the making, molten rock churns and roils. The hottest substance on planet Earth, magma ranges between about 1,300 and 2,400 degrees Fahrenheit. Radiating upward, heat from the magma, cooling slightly as it rises, is absorbed by solid rock. Still traveling upward, intense heat radiates from rocks and boils water in underground reservoirs. Superheated water in turn channels the quickening vertical ascension of water-borne energy through the cracks and tubes that connect the underground cauldrons to surface water above.




  Emerging from this subterranean complex of magma, rock, water, and fissures is a dazzling display of thermal activity: geysers, hot springs, mud-pots, and fumaroles (vents emitting volcanic gasses) numbering approximately fourteen thousand by current estimates. Within the vast area of Yellowstone’s caldera—the underground volcanic perimeter wherein near-surface magma heats ground-level water above—thermal features generate micro domes of warmth, holding at bay the coldest of winter weather.




  Here at the juncture of extreme fire and ice is a unique and magical sub-world shrouded, shifting, supernatural. Boiling water rockets skyward, geyser eruptions clothed in billowing steam. Falling back to Earth the once scalding droplets of moisture descend through colder air. Some splash back into the hot reservoir of water or upon nearby warm ground. But even in the gentlest of breezes many stray this way or that, tiny particles of liquids by the thousands freezing and sculpting nearby trees or brush, or the occasional bison, into ice-coated ghosts playing hide-and-seek in a cloud of steam. Within the dome of warmth near non-erupting hot springs, large ungulates sometimes seek refuge, a danger-filled landscape upon which a misstep risks scalding or death.




  In seasonal time winter recedes, daylight gradually claiming more hours each day than nighttime. Day by day more energy-giving sunlight lingers upon the landscape. At lower elevations and ever so slowly snow and ice melt one drip at a time. Patches of green appear, a return of spring. Their hibernation period over, famished grizzlies, versatile omnivores, compete with wolves for winter-killed carcasses. Not picky in their quest for nutrients, the bears also dine on grasses, insects, and earthworms.




  For mammals the cycle of new life arrives as mature females pregnant during the winter months now give birth. Buffalo and elk calves, quickly mobile following birth, frolic within the safety of the herd. Wolf and coyote pups as well as fox kits cautiously venture from their dens. Bear cubs, clumsy and playful, stay close to their protective mothers, climbing trees for fun or when danger approaches. Also in trees, bird chicks in nests and hollows hatch and grow, in their initially helpless condition fed
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  Deep in the heart of winter, Mammoth Hot Springs Lower Terrace is blanketed in heat and ice both. COPYRIGHT BRUCE GOURLEY




  continuously by diligent parents. Down below in slowly warming rivers and lakes trout fingerlings emerge from eggs.




  As the ice recedes, a watery landscape marks the return of warm weather. Downward and downward from mountains and in canyons waterfalls thunder and plunge and cascade, some driven by seasonal snowmelt, others flowing year-round. Meandering rivers and creeks spill over their banks. Rains darken skies and nourish life. Grasses, brush, and trees absorb life-giving sunlight. Other than for momentary snowstorms, the once vast whiteness retreats to recessed shadows and mountain peaks. Beginning in the low elevations and marching upward, wildflowers bloom in brilliant yellows, blues, pinks, reds, and purples. Geysers and hot springs display their splendor. With no two exactly alike, some exhibit a change in behavior during the wetness of spring and early summer. Shrouded in steam in the coolness of early morning, geysers on clear sunny days throw water upward or sideways in glorious displays. The sun’s rays transform microbial-filled hot pools into rainbows of brilliant color.




  Summer arrives, but it is short-lived upon this high mountain plateau. Ungulates graze almost constantly, packing into their bodies nutrients needed for the cycle of life in this challenging environment. Grizzlies, the most versatile of eaters, hunt, fish, scavenge, dig, or even browse for their food. From bison and elk to smaller game, wolves hunt widely, their summer prey more expansive than their winter diet of elk. Coyotes and foxes hunt small game and—alongside magpies—scavenge what they can, often opportunistically dining on winter kill carcasses, sometimes with grizzlies or wolves lurking nearby. From innate memory bison, feeding on lush grasses, traverse generational corridors through forests and meadows, over hills and across rivers. Rubbing against trees they shed their winter coats bit by bit, tufts of thick brown hair no longer needed. Otters swim and splash and sun. Fish feed voraciously. Birds of prey hunt fish and rodents. Ducks and Canada geese abound, and lesser numbers of pelicans, sandhill cranes, and trumpeter swans ply waterways and marshy regions.




  A month or so after the summer solstice the sun, still near its zenith, bears down at its hottest. Depending on elevation, rain can become scarce. Brief thunderstorms bearing little moisture hurl lightning bolts from the heavens that sometimes ignite wildfires. Flowers slowly wilt. Some grasses and bushes fade into a dry sea of browns. Others transform into brilliant orange or red hues. Weeks pass. Bit by bit, nights grow cooler. From small rodents to grizzly bears, mammals eat continuously, storing up as many calories as possible. Wolf packs remain ever on the hunt. From young elk and bison to trout and berries and more, grizzlies forage on a smorgasbord of high-fat food.




  A passing storm leaves behind a momentary crown of snow atop mountain peaks. As the weather cools, mammals begin growing thick seasonal coats. Mating season arrives. As if on cue and driven by a seasonal spike of testosterone, the rut begins. Bison and elk bulls become aggressive as they compete for the right to mate with cows. Bulky and forceful, male bison butt heads and throw their weight around. Crowned with pointed antlers and ever alert, mature and strong bull elk clash and crash head first with young challengers eager but less armored. Among bison and elk alike some bulls too old and weak to hold their own are forced off the battlefield for the first time. This is the beginning of the shadow years of their existence, a time increasingly alone and vulnerable to predators. But aging predators, too, are susceptible to aspiring claimants. The dethronement of an alpha wolf means banishment from the safety of the pack and a lonesome and dangerous journey in the unforgiving wilderness of the Yellowstone plateau.




  In the fading sunlight of fall aspens undergo their own rapid transformation. Fluttering stands of green give way to shades of yellow that under the right fall conditions briefly peak in flaming brilliance. Sometimes within a week, bright yellow foliage transforms into rasping browns and grays, the leaves quickly stripped away by gusting winds. Snows grow more frequent, spanning from peaks to meadows. For a short while longer the sun’s rays melt the whiteness, but all too soon the fading warmth of days becomes shorter and shorter. Soon, the cold can no longer be held back.




  Upon mountains, in meadows, under trees, and apart from thermal basins the snow is here to stay. Winter in Yellowstone has returned.2







  



  CHAPTER TWO




  Volcanoes and Glaciers A Landscape Sculpted by Fire and Ice






   The glacial winter came on. The sky was again darkened, not with dust and ashes, but with snow which fell in glorious abundance, piling deeper, deeper, slipping from the overladen heights in booming avalanches, compacting into glaciers, that flowed over all the landscape, wiping off forests, grinding, sculpturing, fashioning the comparatively featureless lava beds into the beautiful rhythm of hill and dale and ranges of mountains we behold to-day; forming basins for lakes, channels for streams, new soils for forests, gardens, and meadows.




  —JOHN MUIR, NATURALIST AND FOUNDER OF THE SIERRA CLUB, 19011







  IF THE STORY OF EARTH WERE SCALED INTO A PERIOD OF TWENTY-FOUR hours, humans entered the picture at approximately the last minute. The place that came to be known as Yellowstone National Park, on the other hand, has partially existed in some form for most of the planet’s history. Although the mountains now comprising the Greater Yellowstone Ecosystem—some thirty-four hundred square miles of wilderness interspersed with urban areas and centered in and expanding far beyond the park—are geologically young, some of the rocks within the park’s peaks and in nearby mountain ranges are among the oldest on Earth.




  While time travel is often the stuff of futuristic science fiction, geology is, in a literal sense, the scientific window into our planet’s past. Mountains in particular offer great insights into Earth’s earliest days. From below the Earth’s surface thrust upward by violent tectonic forces long ago, mountains laden with sub-surface rock strata contain some of Earth’s oldest rock formations. A short distance south of Yellowstone National Park, the majestic peaks of Grand Teton National Park provide a glimpse into this ancient past.




  Estimated to be approximately 4.6 billion years old, Earth, formed from dust and gas orbiting the sun, initially bore no resemblance to that of the present day. During an immense period of time from the planet’s formation to about 541 million years ago, the Precambrian Period witnessed dramatic change in slow motion. For the first half-a-billion years or so—the Hadean Era—no life existed in a torrid environment of oceans of liquid rock, erupting volcanoes, lava flows, and meteor strikes within a poisonous atmosphere saturated with carbon dioxide.




  In this hellish environment the planet slowly cooled. Earth’s crust hardened and oceans evolved from atmospheric water vapor. Rocks formed, marking the beginning of geological history in the period known as the Archean Era, a span beginning about four billion years ago and lasting some 1.5 billion years. Roughly 3.8 billion years of age, the most ancient rocks in the Teton mountains are from the early Archean Era. They are among the oldest rocks on the planet, remnants of Earth’s early solid crust that became the North American continent.




  The Tetons’ most ancient rocks, predating the emergence of life forms on Earth, took shape amid a planetary landscape of ongoing volcanic activity and toxic atmospheric conditions. In time, chemical-powered cells emerged in primordial seas, leading to the first terrestrial life form: single-celled microscopic bacteria about 3.4 billion years ago. Eventually these simple bacteria exhausted the supplies of toxic atmospheric chemicals. Seeking a new source of energy, they adapted to and harnessed the sun’s power. Through photosynthesis they released oxygen into the ancient seas and hence into Earth’s atmosphere.2




  Today’s mountainous regions of Yellowstone National Park’s north-ernmost area between Mammoth and the western edge of the Lamar Valley contain Precambrian Period / Archean Era metamorphic rock. Some of the oldest rocks in the park, formed approximately 2.5 billion years ago, may be viewed along the Lamar Canyon immediately to the west of the Lamar Valley.3




  Eventually, bacterial release of oxygen into the atmosphere by way of ancient seas kickstarted the final two billion years of the Precambrian Period. Enabled by climbing atmospheric oxygen levels, the emergence of expanding and abundant life forms marked the Proterozoic Era. Bacteria proliferated and diversified. Approximately 1.8 billion years ago eukaryotes emerged, simple life forms with cellular nuclei, including multicellular algae. In the last one hundred million years of the Precambrian Period the first known animals, soft-bodied sea-dwelling organisms, appeared in modern-day southern Australia.




  Within a relatively short geological span, life mushroomed during the Paleozoic Era between 541 and 252 million years ago, a rapid proliferation sometimes referred to as an explosion of evolution. Adapting, expanding, and spreading throughout marine environments, life eventually migrated to land. First in the form of leafless plants and invertebrate animals, the latter similar to centipedes, life then progressed from air-breathing fish to the introduction of vertebrate amphibians. Next, some life forms evolved away from dependence upon watery environments for reproduction, leading to seed-bearing ferns and primitive reptiles reproducing by means of hard-shelled eggs. During this time landmasses drifted together, eventually forming the Pangea supercontinent, which over time fragmented. Pangea’s breakup, in turn, formed the Atlantic Ocean and the Indian Ocean between approximately 180 to 140 million years ago. North America then separated from Europe some eighty million years ago.




  Modern-day Yellowstone National Park bears witness to the Paleozoic Era in rock formations in the park’s northwest and northeast corners, as well as in a few areas in the extreme south-central portion of the park, beginning immediately eastward of the South Entrance station.




  In these ancient times life’s rapidly increasing pace during the Mesozoic Era (approximately 237 to sixty-six million years ago) produced the dinosaurs as well as an abundance of marine animals, mammals, and flying animals, the latter including pterosaurs and birds, as well as a remarkable diversity of plant life. Subsequently the debris from a massive meteor impact in present-day Mexico blocked the atmosphere and reduced photosynthesis. It is widely believed this event led to the extinction of the dinosaurs. As in earlier periods of geological history, Yellowstone also contains evidence of the Mesozoic Era. In this instance, rock formations paralleling the age of the dinosaurs can be spotted in the park’s extreme northwestern section to both the east and west of Mammoth, and the south-central region to the east of the South Entrance station.




  Much more than mere rock formation, however, characterized present-day Yellowstone National Park during the ancient Paleozoic and Mesozoic periods. Some 550 million years ago a Paleozoic sea covered the park. Yellowstone’s fossil record indicates that early invertebrates such as corals, bryozoans, brachiopods, trilobites, gastropods, and crinoids lived in the shallow sea waters. Studies indicate that a dozen or more ancient seas alternatively flooded and receded across the park region during the course of hundreds of millions of years. Land dinosaurs during the Paleozoic Era roamed in the broad vicinity of Yellowstone, leaving an extensive fossil record in present-day Montana and Wyoming. Fossils from the age of dinosaurs have been found in Yellowstone, including dinosaur bone fragments, dinosaur eggshells, turtle bones, and fish scales, teeth, and vertebrae.4




  Following the period of recurring oceans and overlapping with the age of the dinosaurs, gradual mountain-building in successive phases of plate tectonics and faulting occurred in the relatively flat landscape of the Yellowstone area. Formed first in the present-day park, the Gallatin range to the west began uplifting about 150 million years ago, reaching its highest altitude approximately forty million years ago. As the Gallatin’s peaks reached their high point, the Beartooth range along the park’s northern perimeter took shape. Both mountain ranges formed as upthrusts lifted diversely aged rocks of the Precambrian to Mesozoic Eras upon one another in jumbled layers, exposing ancient strata. The latter stages of the Gallatins’ upthrust and the parallel formation of the Beartooths took place during the larger formation of the whole of the Northern Rocky Mountains along a north-south axis.




  As the landscape evolved, massive volcanic activity approximately fifty million years ago formed the Absaroka range in Yellowstone’s eastern and southeastern sections. Absaroka volcanic rocks are visible today at Barronette Peak near Yellowstone’s Northeast Entrance and along the roadway north of Dunraven Pass. Bunsen Peak near Mammoth is the eroded remains of an Absaroka volcano. Evidence of the Absaroka volcanic sequence is also preserved in petrified tree trunks on Specimen Ridge. One study of Specimen Ridge’s exposed rocks identified twenty-seven distinct forest layers that left an imprint of petrified trees including chestnut, oak, sycamore, walnut, magnolia, and other warm-weather trees currently found in the southern United States.5
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  An ancient petrified tree stands as testimony to Yellowstone’s violent volcanic past. COPYRIGHT BRUCE GOURLEY




  Several thousand feet of lava rock and ash covered Yellowstone following the cessation of the Absaroka volcanic activity approximately forty million years ago. At this juncture Yellowstone’s perimeter as presently viewed began taking shape. Lofty mountain ranges encircled and marked the Yellowstone plateau. The interior, on the other hand, remained a land of fire. Covered in debris and drained by streams, active volcanoes dotted a gritty landscape bathed in a warm climate. During this era and farther to the southwest, a separate and highly active cluster of volcanoes emerged about 16.5 million years ago near the juncture of present-day Nevada, Oregon, and Idaho. For millions of years intense volcanic activity in Yellowstone and to the distant southwest occurred in tandem. In Yellowstone, major periods of volcanic activity took place about nine million years and 8.7 million years ago. Simultaneously during this era, plate tec-tonics slowly pushed the southernmost volcanic field across an expansive shallow magma field in a northeasterly direction toward Yellowstone. The movement of crust over magma created a series of calderas (cauldron-like craters left behind by the emptying of a magma chamber) over a five-hundred-mile-long trajectory beginning in southern Idaho and arriving in Yellowstone about 2.1 million years ago.6




  The arrival and alignment of the shallow magma bed beneath mountainous Yellowstone ushered in the next phase of the park’s geological sculpting. The newly arrived and vast shallow reservoir of magma, infused with explosive materials far more powerful than the previous Absaroka volcanic period, soon triggered a massive explosion. Occurring perhaps two million years ago, the volcanic explosion ejected material six thousand times greater than the 1980 Mount St. Helens eruption. Perhaps the largest volcanic eruption in Earth’s history, the ancient event created a vast caldera in the park’s central region. Over time the underground reservoir refilled, leading to a second major but smaller volcanic eruption atop the caldera some 1.3 million years ago. The process repeated itself yet again as a refilled magma chamber erupted for a third time, approximately 640,000 years ago, forming the current Yellowstone caldera, an area roughly thirty by forty-five miles in size. Some eighty much smaller eruptions followed, one taking place about 174,000 years ago and forming the West Thumb of Yellowstone Lake. This extended period of volcanic eruptions finally ceased about seventy thousand years ago, bringing an end to active lava flows in Yellowstone.7




  Evidence of lava flows, primarily from the 640,000-year-old eruption, are visible today throughout much of the Yellowstone caldera. Rhyolite, the predominant type of hardened lava, is easily visible along the Firehole Canyon drive. Even more spectacular are ledges of basalt, a second type of hardened lava, lining the Grand Canyon of the Yellowstone near Tower Fall. Shaped like columns, bands of basalt hug the west side of the road immediately north of Tower Fall and are also visible across the canyon to the east.8
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  Early Yellowstone photographer William Henry Jackson captured this 1871 image of columns of volcanic breccia (rock) near Tower Falls. LIBRARY OF CONGRESS, PRINTS & PHOTOGRAPHS DIVISION, LC-USZ62-61814




  Following the major eruption of 640,000 years ago, Yellowstone gradually grew cooler in the absence of additional major volcanic events. Amid the cooling a major period of glaciation occurred, and the Bull Lake glaciers covered Yellowstone from about 160,000 to 151,000 years ago. Afterward a new cycle of warm weather, driven by renewed but smaller-scale volcanic activity, arrived upon the high mountain plateau. During this warm period the Grand Canyon of the Yellowstone River began forming as hydrothermal activity weakened the rhyolite, eventually reaching the present depth of twelve hundred feet approximately ten thousand years ago. As the Grand Canyon formed another cooling period arrived, triggering a new era of glaciers. The Pinedale Glaciation, forming between twenty-one thousand and fifteen thousand years ago, lasted until approximately thirteen thousand years ago.9




  More is known about the Pinedale event than the prior glaciations. During the Pinedale Glaciation two massive icefields formed in the high mountains just beyond Yellowstone’s perimeter, one to the southeast and one to the north. From the south a large glacier moved northward and eventually settled into the basin that is now Yellowstone Lake. From the north a second glacier flowed southward into the present-day Yellowstone and Lamar River valleys. Smaller glaciers traveled along the eastern and northwestern areas of the park. Eventually present-day Yellowstone Lake became a mountain of ice thousands of feet in height, and glaciers covered some 90 percent of the entire park. During the heart of this last ice age in Yellowstone only the western edge of the park remained ice free, along with perhaps a few of the park’s highest peaks.




  Yellowstone’s landscape today bears witness to glaciations, the more recent Pinedale event most visible. As warm weather returned to the region and melted the Pinedale glaciers, the retreating ice masses left behind a reshaped landscape. Indentations scooped out by retreating glaciers formed valleys and lakes, including the Hayden Valley and the southern portion of Yellowstone Lake (the northern portion of Yellowstone Lake, by contrast, was formed by volcanic processes). Scooped out earth, in turn, formed mounds of soil and rock. Glacial kames, hills or mounds deposited by retreating glaciers, include the Porcupine Hills and Twin Buttes in Fountain Flats. Layered rock debris left in the wake of the glaciers, known as moraines, are visible today along the Madison River between the park’s West Entrance and Seven Mile Bridge, as well as in the Lamar Valley. Glacial till, debris less formed than kames and moraines, is visible in the Hayden Valley. Glacier-transported large boulders, known as erratics, are visible in areas including Tower Fall, Canyon, and the Lamar Valley.10




  Throughout the glacial era, Yellowstone’s volcanic activity remained, albeit subdued. Today, buried molten rock, or magma, from Yellowstone’s most recent volcanic eruptions of sixty thousand to seventy-five thousand years ago lurks mere miles beneath the surface of thermal areas within the caldera. Rainwater and snowmelt flows downward through fractures and faults into subterranean pools near rocks heated by the magma. The hot rocks superheat the water to at least 465 degrees Fahrenheit according to some studies, generating immense pressure. Rising to the surface through cracks, channels, and tubes, the boiling water either releases pressure gradually, resulting in a surface hot spring, or releases pressure suddenly, erupting as a geyser. Mudpots (hot springs with viscosity) and fumaroles (dry vents releasing steam) round out the four types of thermal features fed by Yellowstone’s vast underground network of magma, heated rock, and heated water.




  Due to the yet unsettled nature of the caldera, including frequent and typically minor earthquakes, Yellowstone’s thermal basins, no two alike, remain in flux collectively and individually. While numbering in the thousands annually in modern times, most earthquakes do not visibly impact the park’s hot springs and geysers. An exception, the 7.3-magnitude 1959 Hebgen Lake earthquake centered some twenty-five miles west of Yellowstone temporarily altered the activity of hundreds of hydrothermal features within the park. In the broader historical context, radiocarbon studies indicate that Yellowstone’s largest thermal area, the Upper Geyser Basin, has witnessed continuous hydrothermal activity following the end of the Pinedale Glaciation to the present day.11




  Bearing witness to the Earth’s early years, the landscape of today’s Yellowstone National Park was formed by extended and recurring episodes of intensive volcanic activity followed by alternating warm periods of lesser volcanic activity and cool periods of glaciation. In the latter stages of this three-billion-plus years, the park’s landscape emerged in modern form: mountains rose, lava flows sculpted distinctive features, the Grand Canyon of the Yellowstone River took shape, glaciation carved out valleys and lakes, and thermal basins formed.




  The retreat of glaciers and formation of thermal basins also heralded other changes. Previously and far from the Yellowstone plateau, the warming of Earth created an environment suitable to mammals, their numbers and diversity exploding following the extinction of dinosaurs. In this environment the mammalian tree gave rise to early prehumans around 4.5 million years ago. For millions of years thereafter through periods of warm and cold climates mammals evolved further, different species adapting to local climates. Eventually, the final retreat of large-scale glaciers from most of North America ushered in modern fauna and lured migratory mammals, including groups of hunter-gatherer humans, to the mysterious high mountain plateau that is Yellowstone.




  To these early mammals and peoples of the Yellowstone region our attention now turns.







  



  CHAPTER THREE




  Indigenous Peoples Yellowstone Prior to the Arrival of Euro-Americans






   Most visitors to the park have no idea that hunter-gatherers were an integral part of this landscape for thousands of years.




  —DOUG MACDONALD, PROFESSOR OF ANTHROPOLOGY, UNIVERSITY OF MONTANA1







  EVOLVING YET INCOMPLETE, THE STORY OF THE ORIGINS AND EARLY development of humanity in the Yellowstone region remains in flux. Enabled by ever-advancing technology and methodologies, twenty-first century archaeologists, researchers, DNA scientists, and data analysts reach further and further backward in time in an ongoing quest to reconstruct our ancient past. From data currently available an outline can be sketched of an early human presence in the Yellowstone region. Future advances in DNA analysis and additional archaeological discoveries will, in time, expand and refine the historical recounting of a still murky past.




  Millions of years after our human ancestors emerged in the tree of life, modern humans migrated out of Africa about sixty thousand years ago. From there they rapidly expanded across the planet, reaching North America near present-day Austin, Texas, by about sixteen thousand years ago, if not earlier. Some three thousand years later humans arrived on the Yucatán Peninsula farther to the south. Within a few hundred years thereafter and far northward humans also arrived in proximity to modern-day Livingston, Montana, at a site about seventy-five miles north of Yellowstone National Park. The skeletal remains of these early Paleo-Americans (“paleo” is Greek for “old” or “ancient”) near Austin, Texas, on the Yucatán Peninsula, and north of Yellowstone share DNA of a common Asiatic ancestor: an early American people group known as the Clovis culture. Early Western Hemisphere Paleoindian hunter-gatherers, Clovis peoples are the ancestors of modern Native peoples of the North, Central, and South Americas.2




  Clovis-culture peoples, like other human groups across the planet prior to about twelve thousand years ago, roamed in search of sustenance. Fashioning sharp weapons they tracked and killed animals small and large alike. Armed with bifacial (two-sided), fluted (grooved) projectiles—Clovis points—they expanded across much of the Americas in search of food as the last ice age slowly receded. Perhaps the Clovis hunter-gatherer group who left evidence of their presence near Yellowstone some 12,700 years ago set foot somewhere in northern Yellowstone’s lower-elevated landscape. Or maybe the ice and snow during North America’s last ice age yet remained too daunting.




  As the climate in modern-day Yellowstone continues warming, receding high-mountain snow-cover continually reveals additional archaeo-logical evidence of early human activity in the park. From these ongoing discoveries the story of human presence in Yellowstone comes further into focus.




  Based on what is presently known, by around eleven thousand years ago Clovis peoples were traveling across Yellowstone, evidenced by the dating of a Clovis point of that age made from Yellowstone obsidian. Volcanic rock with a glassy sheen, the hard black substance was obtained from Obsidian Cliff, an area between present-day Mammoth Hot Springs and Norris Geyser Basin. Recent archaeological finds reveal that Native peoples traveling in Yellowstone routinely harvested obsidian, crafting and sharpening the durable rock into powerful weapons known as Folsom points. A Yellowstone obsidian Folsom point dated at approximately 10,900 years ago, as well as many other artifacts dating from roughly eleven thousand to ten thousand years ago, have been found along the shores of Yellowstone Lake. Knapped with stone, obsidian Folsom points served both as a knife and a projectile. Prized for their high quality, Yellowstone obsidian Folsom points were useful for hunting elk and other large mammals in the Yellowstone region and became a staple of a large North American trade network spanning distant people groups throughout the continent.3
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  Passing through the Dakota Plains, some early tourists to Yellowstone National Park encountered Indigenous peoples in fashion similar to this image captured in 1880 in Aberdeen, Dakota Territory. LIBRARY OF CONGRESS, PRINTS & PHOTOGRAPHS DIVISION, LC-DIG-DS-14181




  In post-glaciated North America, early nomadic Native peoples encountered fauna and flora in transition. Other than in Alaska, mammoths and saber-toothed cats, unsuited for the warming climate and pressured by the growing presence of humans, declined and went extinct around ten thousand years ago. Fossils in ancient post-glaciated Yellowstone National Park include those of rodents, rabbits, bats, canids (the dog family), felids (the cat family), mustelids (the weasel family), bears, deer, elk, bison, reptiles, and birds, among others. Native peoples in the Yellowstone area responded to the decline of large game by altering their meat diets. An archaeological site on the shore of Yellowstone Lake dated to 9,350 years ago yielded Folsom points with traces of blood from large-to small-sized game animals including bison, bear, elk, deer, bighorn, and rabbit. Collectively, archaeological sites in the park dating from the period between ten thousand and four thousand years ago reveal evidence of a food diet consisting not only of animals, but also of vegetation such as camas, bitterroot, sunflower, sagebrush, wild onion, balsamroot, and more.4




  Meanwhile, Alpine tundra, once common in Yellowstone, also declined in the warmer climate. In its stead whitebark pine forests emerged around eleven thousand years ago. At the same time, sediment-laden valleys, the rich soil deposited by retreating glaciers, transitioned to lush grasses and sagebrush, while aspens and firs emerged in rocky areas of the park. In time lodgepole pine forests replaced the whitebark pines, only to decline as Douglas firs spread across much of Yellowstone by about sixty-five hundred years ago. Still later lodgepoles made a comeback and are now the predominant tree in the park.5




  Having discovered Yellowstone thousands of years prior to the arrival of Euro-Americans, nomadic Native Americans mined obsidian, fished, camped, and hunted, including on the shores of Yellowstone Lake. As the millennia passed the park’s vegetation changed, evolving by about 5000 BCE into its current form. More large megafauna in North America became extinct, including the prehistoric bison native to the Yellowstone region, survived by the modern Plains bison that evolved into existence about 2500 BCE.




  Long after these changes evidenced by archaeological discoveries, oral histories have placed the Salish people in Yellowstone about 1000 BCE. During this era the ancestors of many contemporary tribes—including Blackfeet, Coeur d’Alene, Nez Perce, Shoshone, Perce, and Bannock—traversed the park on established trails en route to hunting grounds. By about 500 CE Native peoples in the Yellowstone area and throughout the larger Rocky Mountain region transitioned to utilizing more advanced weaponry. Evidence of bow and arrow weaponry has been identified at large sheep traps in mountainous regions, as well as at bison corral-sites on the plains. Meanwhile, the oldest human remains recovered in the park, a woman buried alongside a dog near present-day Fishing Bridge, have been dated to approximately two thousand years ago.6




  Much more is known about Native peoples of Yellowstone from the fifteenth through eighteenth centuries. Many of the Plateau Indian tribes continued traversing the park via long established ancestral trails. Some tribes associated with Yellowstone lived near the park: the Crow to the east, Blackfeet to the north, and Shoshone, Bannock, Utes, and others to the west. Some western Native Americans annually crossed the park on their way to hunt buffalo on the plains. Meanwhile, according to oral histories, Kiowa peoples arrived in the Yellowstone region around 1400 CE. One tribe, the Sheepeaters, or Tukudika, followed the migration of bighorns, adapted to high altitudes, and lived in Yellowstone. Bighorns provided both food and tools for the Sheepeaters.7
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