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HAYDUKE TRAIL HIKING RESOURCES BUNDLE 

By Andrew Skurka 

 

HANDBOOK – PART C – "AS YOU GO, IF YOU WANT" 

OVERVIEW 

Introduction 

Why do we walk such long distances?  If it were just about covering miles, then it'd be much wiser to utilize modern transportation – a vehicle, 

train, plane, or even a bicycle would help us reach our destination faster and more easily.   

 

Of course, long-distance hiking is not exclusively about walking, though that's certainly not to discount its benefits to our mental and physical 

health.  Rather, I've come to see walking as a means of learning about the world around me – natural sciences (e.g. geology, ecology, botany), 

public policy (e.g. water rights, wildfire suppression), regional culture and history, etc.  As far as I'm concerned, there's no better way to learn about 

a place than by traveling through it under my own power at a pace of less than 3 mph. 

 

Interestingly, this perspective about backpacking developed as I became a more experienced backpacker: as I became more proficient in critical 

functions like staying comfortable when it was cold-and-wet, keeping my feet in good health, and navigating technical off-trail segments, I found 

that I had more time and energy to learn about the areas through which I was walking.  This enhanced educational component has made my 

experiences much more fulfilling, and it's become a significant reason why I continue to hike. 

Purpose of Part C 

The purpose of Part C is to provide more contextual information about the Hayduke Trail corridor for hikers who are interested, hence, "As You Go, 

If You Want."  Because this information is not critical to a successful hike, and because it has a tendency to obscure such information when it is 

included side-by-side with critical information (read a Pacific Crest Trail guidebook for a great example of this), I opted to separate it from Part B of 

the Handbook, which is also designed for "as you go" use but which I wanted to keep purely utilitarian.   

 

In other words, Part C is here if you want it, but you don't have to print it, carry it, or read it if you don't want to.  I hope you will use it, however – 

you'll probably develop a much greater and well-rounded appreciation for this spectacular region. 

Order of Content 

The content in Part C is in geographic order, travelling east to west on the Hayduke Trail, with the exception of some overarching content in the 

beginning about the Colorado Plateau, Edward Abbey, and George Washington Hayduke. 

Content Copyright and Source Citation 

All of the content in Part C was copied from online resources, mostly the National Park Service website and Wikipedia.  This content is in the public 

domain, and therefore can be freely copied and used; if shared, it must be done for free.  Therefore, in addition to Part C being included with the 

Bundle, it is also available for free on my website, here: www.andrewskurka.com/store/bundle_HDT.php.  The content's source is always cited, 

usually with a link.  Besides the text in this "Overview" section, I have not developed any of the content in Part C and do not claim ownership of it. 

COLORADO PLATEAU 

Source: http://en.wikipedia.org/wiki/Colorado_Plateau 

 

The Colorado Plateau, also called the Colorado Plateau Province, is a physiographic region of the Intermontane Plateaus, roughly centered on the 

Four Corners region of the southwestern United States. The province covers an area of 337,000 km² (130,000 mi.²) within western Colorado, 
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northwestern New Mexico, southern and eastern Utah, and northern Arizona. About 90% of the 

area is drained by the Colorado River and its main tributaries; the Green, San Juan and Little 

Colorado. 

 

In the southwest corner of the Plateau lies the Grand Canyon of the Colorado. Most of the 

Colorado Plateau's landscape is related, in both appearance and geologic history, to the Grand 

Canyon. The nickname "Red Rock Country" suggests the brightly colored rock left bare to the view 

by dryness and erosion. Domes, hoodoos, fins, reefs, goblins, river narrows, natural bridges and 

slot canyons are only some of the additional features typical of the Plateau. 

 

The Colorado Plateau has the greatest concentration of national parks in the United States. 

Among its parks are Grand Canyon National Park, Zion National Park, Bryce Canyon National Park, 

Capitol Reef National Park, Canyonlands National Park, Arches National Park, Mesa Verde 

National Park, and Petrified Forest National Park. Among the national monuments are Dinosaur 

National Monument, Hovenweep National Monument, Wupatki National Monument, Grand 

Staircase-Escalante National Monument, Canyons of the Ancients National Monument, and 

Colorado National Monument. 

Geography 

The province is bounded by the Rocky Mountains in Colorado, and by the Uinta Mountains and Wasatch Mountains branches of the Rockies in 

northern and central Utah. It is also bounded by the Rio Grande Rift, Mogollon Rim and the Basin and Range. Isolated ranges of the Southern Rocky 

Mountains such as the San Juan Mountains in Colorado and the La Sal Mountains in Utah intermix into the central and southern parts of the 

Colorado Plateau.  

History 

The Anasazi lived in the region from around 2000 to 700 years ago.  

 

A party from Santa Fe led by Fathers Dominguez and Escalante, unsuccessfully seeking an overland route to California, made a five-month out-and-

back trip through much of the Plateau in 1776-1777. 

 

U.S. Army Major and geologist John Wesley Powell explored the area in 1869 and 1872 despite having lost one arm in the American Civil War. Using 

fragile boats and small groups of men the Powell Geographic Expedition charted this largely unknown region of the United States for the federal 

government. 

 

Construction of the Hoover Dam in the 1930s and the Glen Canyon Dam in the 1960s changed the character of the Colorado River. Dramatically 

reduced sediment load changed its color from reddish brown (Colorado is Spanish for "colored" referring to its red color) to mostly clear. The 

apparent green color is from algae on the riverbed's rocks, not from any significant amount of suspended material. The lack of sediment has also 

starved sand bars and beaches but an experimental 12 day long controlled flood from Glen Canyon Dam in 1996 showed substantial restoration. 

Similar floods are planned for every 5 to 10 years.  

Geology 

One of the most geologically intriguing features of the Colorado Plateau is its remarkable stability. Relatively little rock deformation such as faulting 

and folding has affected this high, thick crustal block within the last 600 million years or so. In contrast, provinces that have suffered severe 

deformation surround the plateau. Mountain building thrust up the Rocky Mountains to the north and east and tremendous, earth-stretching 

tension created the Basin and Range province to the west and south. Sub ranges of the Southern Rocky Mountains are scattered throughout the 

Colorado Plateau. 

 

The Precambrian and Paleozoic history of the Colorado Plateau is best revealed near its southern end where the Grand Canyon has exposed rocks 

with ages that span almost 2 billion years. The oldest rocks at river level are igneous and metamorphic and have been lumped together as "Vishnu 

Basement Rocks;" the oldest ages recorded by these rocks fall in the range 1950 to 1680 million years. An erosion surface on the "Vishnu Basement 

Rocks" is covered by sedimentary rocks and basalt flows, and these rocks formed in the interval from about 1250 to 750 million years ago: in turn, 

they were uplifted and split into a range of fault-block mountains. Erosion greatly reduced this mountain range prior to the encroachment of a 

seaway along the passive western edge of the continent in the early Paleozoic. At the canyon rim is the Kaibab Formation, limestone deposited in 

the late Paleozoic (Permian) about 270 million years ago. 

 

A 12,000 to 15,000 ft. (3700 to 4600 m) high extension of the Ancestral Rocky Mountains called the Uncompahgre Mountains were uplifted and the 

adjacent Paradox Basin subsided. Almost 4 mi. (6.4 km) of sediment from the mountains and evaporites from the sea were deposited (see geology 

of the Canyonlands area for detail). Most of the formations were deposited in warm shallow seas and near-shore environments (such as beaches 

and swamps) as the seashore repeatedly advanced and retreated over the edge of a proto-North America (for detail, see geology of the Grand 



Hayduke Trail Hiking Resources Bundle  Page 3  Handbook – Part C – "As You Go, If you Want" 

 

Canyon area). The province was probably on a continental margin throughout the late Precambrian and most of the Paleozoic era. Igneous rocks 

injected millions of years later form a marbled network through parts of the Colorado Plateau's darker metamorphic basement. By 600 million 

years ago North America had been leveled off to a remarkably smooth surface. 

 

Throughout the Paleozoic Era, tropical seas periodically inundated the Colorado Plateau region. Thick layers of limestone, sandstone, siltstone, and 

shale were laid down in the shallow marine waters. During times when the seas retreated, stream deposits and dune sands were deposited or 

older layers were removed by erosion. Over 300 million years passed as layer upon layer of sediment accumulated. 

 

It was not until the upheavals that coincided with the formation of the supercontinent Pangea began about 250 million years ago that deposits of 

marine sediment waned and terrestrial deposits dominate. In late Paleozoic and much of the Mesozoic era the region was affected by a series of 

orogenies (mountain-building events) that deformed western North America and caused a great deal of uplift. Eruptions from volcanic mountain 

ranges to the west buried vast regions beneath ashy debris. Short-lived rivers, lakes, and inland seas left sedimentary records of their passage. 

Streams, ponds and lakes created formations such as the Chinle, Moenave, and Kayenta in the Mesozoic era. Later a vast desert formed the Navajo 

and Temple Cap formations and dry near-shore environment formed the Carmel (see geology of the Zion and Kolob canyons area for details). 

 

The area was again covered by a warm shallow sea when the Cretaceous Seaway opened in late Mesozoic time. The Dakota Sandstone and the 

Tropic Shale were deposited in the warm shallow waters of this advancing and retreating seaway. Several other formations were also created but 

were mostly eroded following two major periods of uplift. 

 

The Laramide orogeny closed the seaway and uplifted a large belt of crust from Montana to Mexico, with the Colorado Plateau region being the 

largest block. Thrust faults in Colorado are thought to have formed from a slight clockwise movement of the region, which acted as a rigid crustal 

block. The Colorado Plateau Province was uplifted largely as a single block, possibly due to its relative thickness. This relative thickness may be why 

compressional forces from the orogeny were mostly transmitted through the province instead of compacting it. Pre-existing weaknesses in 

Precambrian rocks were reactivated by the compression. It was along these ancient faults and other deeply-buried structures that much of the 

province's relatively small and gently-inclined flexures (such as anticlines, synclines, and monoclines) formed. Some of the prominent isolated 

mountain ranges of the Plateau, such as Ute Mountain and the Carrizo Mountains, both near the Four Corners, are cored by igneous rocks that 

were intruded about 70 million years ago, during the Laramide orogeny. 

 

Minor uplift events continued through the start of the Cenozoic era and were accompanied by some basaltic lava eruptions and mild deformation. 

The colorful Claron Formation that forms the delicate hoodoos of Bryce Amphitheater and Cedar Breaks was then laid down as sediments in cool 

streams and lakes (see geology of the Bryce Canyon area for details). The flat-lying Chuska Sandstone was deposited about 34 million years ago; the 

sandstone is predominantly of eolian origin and locally more than 500 meters thick. The Chuska Sandstone caps the Chuska mountains, and it lies 

unconformably on Mesozoic rocks deformed during the Laramide orogeny. 

 

Younger igneous rocks form spectacular topographic features. The Henry Mountains, La Sal Range, and Abajo Mountains, ranges that dominate 

many views in southeastern Utah, are formed about igneous rocks that were intruded in the interval from 20 to 31 million years: some igneous 

intrusions in these mountains form laccoliths, a form of intrusion recognized by Grove Karl Gilbert during his studies of the Henry Mountains. Ship 

Rock (also called Shiprock), in northwestern New Mexico, and Church Rock and Agathla, near Monument Valley, are erosional remnants of 

potassium-rich igneous rocks and associated breccias of the Navajo Volcanic Field, produced about 25 million years ago. The Hopi Buttes in 

northeastern Arizona are held up by resistant sheets of sodic volcanic rocks, extruded about 7 million years ago. More recent igneous rocks are 

concentrated nearer the margins of the Colorado Plateau. The San Francisco Peaks near Flagstaff, south of the Grand Canyon, are volcanic 

landforms produced by igneous activity that began in that area about 6 million years ago and continued until 1064 C.E., when basalt erupted in 

Sunset Crater National Monument. Mount Taylor, near Grants, New Mexico, is a volcanic structure with a history similar to that of the San 

Francisco Peaks: a basalt flow closer to Grants was extruded only about 3000 years ago (see El Malpais National Monument). These young igneous 

rocks may record processes in the Earth's mantle that are eating away at deep margins of the relatively stable block of the Plateau. 

 

Tectonic activity resumed in Mid Cenozoic time and started to unevenly uplift and slightly tilt the Colorado Plateau region and the region to the 

west some 20 million years ago (as much as 3 kilometers of uplift occurred). Streams had their gradient increased and they responded by 

downcutting faster. Headward erosion and mass wasting helped to erode cliffs back into their fault-bounded plateaus, widening the basins in-

between. Some plateaus have been so severely reduced in size this way that they become mesas or even buttes. Monoclines form as a result of 

uplift bending the rock units. Eroded monoclines leave steeply tilted resistant rock called a hogback and the less steep version is a cuesta. 

Cliffs of Navajo Sandstone in Zion National Park 

 

Great tension developed in the crust, probably related to changing plate motions far to the west. As the crust stretched, the Basin and Range 

province broke up into a multitude of down-dropped valleys and elongate mountains. Major faults, such as the Hurricane Fault, developed that 

separate the two regions. The dry climate was in large part a rainshadow effect resulting from the rise of the Sierra Nevada further west. Yet for 

some reason not fully understood, the neighboring Colorado Plateau was able to preserve its structural integrity and remained a single tectonic 

block. Eventually, the great block of Colorado Plateau crust rose a kilometer higher than the Basin and Range. As the land rose, the streams 

responded by cutting ever deeper stream channels. The most well-known of these streams, the Colorado River, began to carve the Grand Canyon 

less than 6 million years ago in response to sagging caused by the opening of the Gulf of California to the southwest. 
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The Pleistocene epoch brought periodic ice ages and a cooler, wetter climate. This increased erosion at higher elevations with the introduction of 

alpine glaciers while mid-elevations were attacked by frost wedging and lower areas by more vigorous stream scouring. Pluvial lakes also formed 

during this time. Glaciers and pluvial lakes disappeared and the climate warmed and became drier with the start of Holocene epoch. 

Energy generation 

Electrical power generation is one of the major industries that takes place in the Colorado Plateau region. Most electrical generation comes from 

coal fired power plants. 

Natural resources 

Petroleum 

The rocks of the Colorado Plateau are a source of oil and a major source of natural gas. Major petroleum deposits are present in the San Juan Basin 

of New Mexico and Colorado, the Uinta Basin of Utah, the Piceance Basin of Colorado, and the Paradox Basin of Utah, Colorado, and Arizona. 

Uranium 

The Colorado Plateau holds major uranium deposits, and there was a Uranium boom in the 1950s. (See Uranium mining in Utah and Uranium 

mining in the United States). The Atlas Uranium Mill near Moab has left a problematic tailings pile for cleanup. 

Coal 

Major coal deposits are being mined in the Colorado Plateau in Utah, Arizona, Colorado, and New Mexico, though large coal mining projects, such 

as on the Kaiparowitz Plateau, have been proposed and defeated politically. The ITT Power Project, eventually located in Lynndyl, Utah, near Delta, 

was originally suggested for Salt Wash near Capitol Reef National Park. After a firestorm of opposition, it was moved to a less beloved site. In Utah 

the largest deposits are in aptly named Carbon County. In Arizona the biggest operation is on Black Mesa, supplying coal to Navajo Power Plant. 

Gilsonite, uintatite 

Perhaps the only one of its kind, a gilsonite plant near Bonanza, southeast of Vernal, Utah, mines this unique, lustrous, brittle form of asphalt, for 

use in "varnishes, paints, . . . ink, waterproofing compounds, electrical insulation, . . . roofing materials." (Utah: A Guide to the State, 1982, p. 590) 

Oil shale 

Huge deposits of oil shale, primarily in the northeastern Colorado Plateau, lie waiting for improved technology to tap their riches. 

Scenic beauty 

The scenic appeal of this unique landscape had become, well before the end of the twentieth century, its greatest financial natural resource. The 

amount of commercial benefit to the four states of the Colorado Plateau from tourism exceeded that of any other natural resource. 

Protected lands 

This relatively high semi-arid province produces many distinctive erosional features such as arches, arroyos, canyons, cliffs, fins, natural bridges, 

pinnacles, hoodoos, and monoliths that, in various places and extents, have been protected. Also protected are areas of historic or cultural 

significance, such as the pueblos of the Anasazi culture. There are nine U.S. National Parks, a National Historical Park, sixteen U.S. National 

Monuments and dozens of wilderness areas in the province along with millions of acres in U.S. National Forests, many state parks, and other 

protected lands. In fact, this region has the highest concentration of parklands in North America. 

EDWARD ABBEY 

Source of text: http://en.wikipedia.org/wiki/Edward_Abbey 

Source of image: www.focusdep.com 

 

Edward Paul Abbey (January 29, 1927 – March 14, 1989) was an American author and essayist noted for his advocacy of environmental issues and 

criticism of public land policies. His best-known works include the novel The Monkey Wrench Gang, which has been cited as an inspiration by 

radical environmental groups, and the non-fiction work Desert Solitaire. Writer Larry McMurtry referred to Abbey as the "Thoreau of the American 

West". 

Biography 

Abbey was born in Indiana, Pennsylvania, and grew up in nearby Home, Pennsylvania, where there is a Pennsylvania state historical marker in his 

honor. This Appalachian upbringing remained an influence on him throughout his life, and he addressed it at various points in his writing, most 

extensively in The Fool's Progress and Appalachian Wilderness. In the summer of 1944 he headed west, and fell in love with the desert country of 

the Four Corners region. He wrote, "For the first time, I felt I was getting close to the West of my deepest imaginings, the place where the tangible 

and the mythical became the same." He received a Master's Degree in philosophy from the University of New Mexico and also studied at the 

University of Edinburgh. In the late 1950s Abbey worked as a seasonal ranger for the United States National Park Service at Arches National 

Monument (now a national park), near the town of Moab, Utah, which was not then known for extreme sports but for its desolation and uranium 
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mines. It was there that he penned the journals that would become one of his most famous works, 1968's Desert Solitaire, which Abbey described 

"...not [as] a travel guide, but an elegy." 

 

Desert Solitaire is regarded as one of the finest nature narratives in 

American literature, and has been compared to Aldo Leopold's A 

Sand County Almanac and Thoreau's Walden. In it, Abbey vividly 

describes the physical landscapes of Southern Utah and delights in 

his isolation as a backcountry park ranger, recounting adventures in 

the nearby canyon country and mountains. He also attacks what he 

terms the "industrial tourism" and resulting development in the 

national parks ("national parking lots"), rails against the Glen Canyon 

Dam, and comments on various other subjects. 

 

Abbey died in 1989 at the age of 62 at his home in Tucson, Arizona. 

He is survived by two daughters, Susannah and Becky; and three 

sons, Joshua, Aaron and Benjamin. 

Controversy 

Abbey's abrasiveness, opposition to anthropocentrism, and 

outspoken writings made him the object of much controversy. 

Conventional environmentalists from mainstream groups disliked his 

more radical "Keep America Beautiful...Burn a Billboard" style. Based 

on his writings and statements—and in a few cases, his actions—many believe that Abbey did advocate ecotage or sabotage on behalf of ecology. 

The controversy intensified with the publication of Abbey's most famous work of fiction, The Monkey Wrench Gang. The novel centers on a small 

group of eco-warriors who travel the American West attempting to put the brakes on uncontrolled human expansion by committing acts of 

sabotage against industrial development projects. Abbey claimed the novel was written merely to "entertain and amuse," and was intended as 

symbolic satire. Others saw it as a how-to guide to non-violent ecotage, as the main characters attack things, such as road-building equipment, and 

not people. The novel inspired environmentalists frustrated with mainstream environmentalist groups and what they saw as unacceptable 

compromises. Earth First! was formed as a result in 1980, advocating eco-sabotage or "monkeywrenching." Although Abbey never officially joined 

the group, he became associated with many of its members, and occasionally wrote for the organization.[citation needed] 

 

Sometimes called the "desert anarchist," Abbey was known to anger people of all political stripes, including environmentalists. In his essays the 

narrator describes throwing beer cans out of his car, claiming the highway had already littered the landscape. Abbey even had an FBI file opened on 

him in 1947, after he posted a letter while in college urging people to rid themselves of their draft cards. He differed from the stereotype of 

environmentalist as politically-correct leftist by disclaiming the counterculture and the "trendy campus people", saying he didn't want them as his 

primary fans, and by supporting some conservative causes such as immigration reduction and the National Rifle Association. He devoted one 

chapter in his book Hayduke Lives to poking fun at left-green leader Murray Bookchin. However, he reserved his harshest criticism for the military-

industrial complex, "welfare ranchers," energy companies, land developers and "Chambers of Commerce," all of which he believed were destroying 

the West's great landscapes. 

Death and burial 

Edward Abbey died on March 14, 1989 due to complications from surgery; he suffered four days of esophageal hemorrhaging, due to esophageal 

varices, a recurrent problem with one group of veins. Showing his sense of humor, he left a message for anyone who asked about his final words: 

"No comment." Abbey also left instructions on what to do with his remains. These instructions were described in an Outside magazine article 

written by David Quammen in June 1989: 

 

He wanted his body transported in the bed of a pickup truck. He wanted to be buried as soon as possible. He wanted no undertakers. No 

embalming, for Godsake! No coffin. Just an old sleeping bag... Disregard all state laws concerning burial. "I want my body to help fertilize the 

growth of a cactus or cliff rose or sagebrush or tree." said the message. 

 

As for his funeral: He wanted gunfire, and a little music. "No formal speeches desired, though the deceased will not interfere if someone feels the 

urge. But keep it all simple and brief." And then a big happy raucous wake. He wanted more music, gay and lively music. He wanted bagpipes. "And 

a flood of beer and booze! Lots of singing, dancing, talking, hollering, laughing, and lovemaking." said the message. And meat! Beans and chilis! And 

corn on the cob. Only a man deeply in love with life and hopelessly soft on humanity would specify, from beyond the grave, that his mourners 

receive corn on the cob. 

 

A 2003 Outside article described how his friends honored his request: 

 

 "The last time Ed smiled was when I told him where he was going to be buried," says Doug Peacock, an environmental crusader in Edward Abbey's 

inner circle. On March 14, 1989, the day Abbey died from esophageal bleeding at 62, Peacock, along with his friend Jack Loeffler, his father-in-law 
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Tom Cartwright, and his brother-in-law Steve Prescott, wrapped Abbey's body in his blue sleeping bag, packed it with dry ice, and loaded Cactus Ed 

into Loeffler's Chevy pickup. After stopping at a liquor store in Tucson for five cases of beer, and some whiskey to pour on the grave, they drove off 

into the desert. The men searched for the right spot the entire next day and finally turned down a long rutted road, drove to the end, and began 

digging. That night they buried Ed and toasted the life of America's prickliest and most outspoken environmentalist. 

 

Abbey's body was buried in the Cabeza Prieta Desert in Pima County, Arizona, where "you'll never find it". The friends carved a marker on a nearby 

stone, reading: 

EDWARD PAUL ABBEY 

1927—1989 

No Comment 

 

In late March, about 200 friends of Abbey gathered near the Saguaro National Monument near Tucson and held the wake he requested. A second, 

much larger wake was held in May, just outside his beloved Arches National Park, with such notables as Terry Tempest Williams and Wendell Berry 

speaking. 

 

In the late summer of 1988, an interview with Abbey appeared in "Western Winds Magazine" a newsletter for an outdoor company called Western 

Mountaineering. The interview, written by Paul Bousquet with some help from editor Fred Lifton, contained two quotes that were especially 

poignant coming so soon before his death: 

 

ww: According to my calculations you turned 60 this year. How did this effect you? 

Abbey: Haven't given it much thought. It's one of those things that happen when you keep hanging around. I expect my life to become an easy 

downhill slide from here on. My father is 86 and still working—alone—out in the Appalachian woods every day, cutting down trees and hauling 

them down to the sawmill. Barring accidents internal or external, I'll probably end up doing something like that. Longevity, like intelligence or good 

looks, is largely a matter of heredity: choose your parents with care. Also, it helps to have a mean, rancorous, rotten disposition; us mean and ugly 

types are hard to kill. 

 

ww: Have you ever come close to death? Tell us about it. 

Abbey: In my youth I did fool things on rock, on snow, on mountainsides and deep down in slickrock canyons, but never suffered more than the 

usual thrill of utter terror. Rode motorcycles for a few years. Got on a few horses I didn't understand. And again never lost anything but some skin. 

About five years ago some medical doctors gave me six months to live, saying I had pancreatic cancer. But they were wrong, their machines had 

deceived them: the dark blob on the X-ray screens and CAT-scans turned out to be some kind of portal vein thrombosis, which means that I may die 

at any moment of a massive internal hemorrhage. But in the meantime I feel fine and carry on as usual, having no particularly appealing 

alternative, and am ready for whatever happens so long as it's quick, violent and economical. And if it's not, I'll do my best to make it so. Like 

everyone, I've lived close to death all of my life. 

Quotations 

* On absurdities: "As for the "solitary confinement of the mind," my theory is that solipsism, like other absurdities of the professional philosopher, 

is a product of too much time wasted in library stacks between the covers of a book, in smoke-filled coffeehouses (bad for brains) and 

conversation-clogged seminars. To refute the solipsist or the metaphysical idealist all that you have to do is take him out and throw a rock at his 

head: if he ducks he's a liar. His logic may be airtight but his argument, far from revealing the delusions of living experience, only exposes the 

limitations of logic." (Desert Solitaire, pp. 121–122). 

 

* On industry: "In the Soviet Union, government controls industry. In the United States, industry controls government. That is the principal 

structural difference between the two great oligarchies of our time." 

 

* On Anarchism: "Anarchism is not a romantic fable but the hardheaded realization, based on five thousand years of experience, that we cannot 

entrust the management of our lives to kings, priests, politicians, generals, and county commissioners." 

 

* On terrorism: "The most common form of terrorism in the U.S.A. is that carried on by bulldozers and chain saws." 

 

* On off-road vehicles: "The fat pink slobs who go roaring over the landscape in these over-sized over-priced over-advertised mechanical 

mastodons are people too lazy to walk, too ignorant to saddle a horse, too cheap and clumsy to paddle a canoe. Like cattle or sheep, they travel in 

herds, scared to death of going anywhere alone, and they leave their sign and spoor all over the back country: Coors beer cans, Styrofoam cups, 

plastic spoons, balls of Kleenex, wads of toilet paper, spent cartridge shells, crushed gopher snakes, smashed sagebrush, broken trees, dead 

chipmunks, wounded deer, eroded trails, bullet-riddled petroglyphs, spray-painted signatures, vandalized Indian ruins, fouled-up waterholes, 

polluted springs and smoldering campfires piled with incombustible tinfoil, filter tips, broken bottles. Etc." (Postcards from Ed, pp. 66–67). 

 

* On sport hunting: "Whenever I see a photograph of some sportsman grinning over his kill, I am always impressed by the striking moral and 

aesthetic superiority of the dead animal to the live one." 
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* On firearms: "The tank, the B-52, the fighter-bomber, the state-controlled police and military are the weapons of dictatorship. The rifle is the 

weapon of democracy. Not for nothing was the revolver called an "equalizer." Egalite implies liberte. And always will. Let us hope our weapons are 

never needed—but do not forget what the common people of this nation knew when they demanded the Bill of Rights: An armed citizenry is the 

first defense, the best defense, and the final defense against tyranny." (Abbey's Road) 

 

* On reason: "Reason has seldom failed us because it has seldom been tried." 

 

* On the Bible: "A knowledge of the true age of the earth and of the fossil record makes it impossible for any balanced intellect to believe in the 

literal truth of every part of the Bible in the way that fundamentalists do. " 

 

* On the wisdom of crowds: One man alone can be pretty dumb sometimes, but for real bona fide stupidity, there ain't nothin' can beat 

teamwork." (Seldom Seen Smith, in The Monkey Wrench Gang) 

 

* On war: "The tragedy of modern war is that the young men die fighting each other—instead of their real enemies back home in the capitals." 

 

* On patriotism: "A patriot must always be ready to defend his country against his government." 

 

* On highways: "Of course I litter the public highway. Every chance I get. After all, it's not the beer cans that are ugly; it's the highway that is ugly." 

("The Second Rape of the West," The Journey Home, 1977) 

 

* On growth: "Growth for the sake of growth is the ideology of the cancer cell." (The Journey Home, 1977) 

 

* On government: "Society is like a stew. If you don't stir it up every once in a while then a layer of scum floats to the top." 

 

* On civilization and culture: "To make the distinction unmistakably clear: Civilization is the vital force in human history; culture is that inert mass of 

institutions and organizations which accumulate around and tend to drag down the advance of life; Civilization is Giordano Bruno facing death by 

fire; culture is the Cardinal Bellarmino, after ten years of inquisition, sending Bruno to the stake in the Campo di Fiori; Civilization is Sartre; culture 

Cocteau; Civilization is mutual aid and self-defense; culture is the judge, the lawbook and the forces of Law & Ordure (sic); Civilization is uprising, 

insurrection, revolution; culture is the war of state against state, or of machines against people, as in Hungary and Vietnam; Civilization is 

tolerance, detachment and humor, or passion, anger, revenge; culture is the entrance examination, the gas chamber, the doctoral dissertation and 

the electric chair; Civilization is the Ukrainian peasant Nestor Makhno fighting the Germans, then the Reds, then the Whites, then the Reds again; 

culture is Stalin and the Fatherland; Civilization is Jesus turning water into wine; culture is Christ walking on the waves; Civilization is a youth with a 

Molotov cocktail in his hand; culture is the Soviet tank or the L.A. cop that guns him down; Civilization is the wild river; culture, 592,000 tons of 

cement; Civilization flows; culture thickens and coagulates, like tired, sick, stifled blood." (Desert Solitaire, p. 246) 

GEORGE WASHINGTON HAYDUKE 

Source: http://en.wikipedia.org/wiki/George_Hayduke_(character) 

 

George Washington Hayduke is a fictional character in Edward Abbey's novels The Monkey Wrench Gangand Hayduke Lives! Hayduke is an ex-

Green Beret, one-time explosives expert and medical assistant to the Viet Cong, and an American environmentalist hero. 

Origins 

The character of Hayduke was based on his friend and author, Doug Peacock, a Vietnam vet that Abbey befriended and traveled with in the 

Southwest United States (See Doug Peacock on Wikipedia). He is most likely named after the Haiduks, rebels in the Ottoman Empire, and one of 

Eric Hobsbawm's archetypal bandits. 

 

Hayduke is Abbey's codification of the wants, longings, and desires of the average male environmentalist awash in the frustrations of corporate 

greed and corruption where the voice of the little people remain unheard -- until the little people rise up and take direct action because, as Abbey's 

Monkey Wrench Gang puts it, "somebody has to do it." 

 

One of the most relevant aspect of Hayduke as a symbol -- as an archetype, in fact -- is the fact that for all the property destruction dished out at 

the hands of Hayduke during his efforts with The Monkey Wrench Gang, despite the explosions, the excavation equipment ruined, the survey 

stakes pulled up from mile after seemingly endless mile of soon-to-be-destroyed countryside, Hayduke never hurt, maimed, or killed anyone. 

Books 

George Washington Hayduke's first set of adventures outlined in The Monkey Wrench Gang leave him stranded at the top of a 700-foot (210 m) 

cliff after a raging storm, surrounded by law enforcement officers in helicopters dropping grenades on his position. Hayduke's body is seen 
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shredded by gunfire as he topples into the maelstrom of the raging canyon waters 700 feet (210 m) below, thus ending the last of the Monkey 

Wrench Gang's heroic work in America's besieged Southwest. 

 

Edward Abbey's first work covering Hayduke was in 1975. In 1989 (the year of Abbey's death) Hayduke Lives! was released. The adventures of 

Hayduke and the original Monkey Wrench Gang become tied with the activities of more legitimate environmental organizations like Earth First!. 

The Earth Liberation Front and the Animal Liberation Front did not exist at the time Abbey wrote The Monkeywrench Gang. 

 

Hayduke was also referenced in other novels by Abbey. In Fire on the Mountain (1968), the owner of the local general store is named "Hayduke." In 

Good News (1980), the character of Jack Burns attempts to convince his son, now an adult, that he is his father. However, his son refuses to believe 

him, claiming that his real father was killed while blowing up a dam. Targeting the dam was always Hayduke's highest aspiration. 

ARCHES NATIONAL PARK 

Source: http://www.nps.gov/arch/index.htm 

 

Arches National Park preserves over 2,000 natural sandstone arches, like the world-famous Delicate Arch, as well as many other unusual rock 

formations. In some areas, the forces of nature have exposed millions of years of geologic history. The extraordinary features of the park create a 

landscape of contrasting colors, landforms and textures that is unlike any other in the world. 

 

The forces of nature have acted in concert to create the landscape of Arches, which contains the greatest density of natural arches in the world. 

Throughout the park, rock layers reveal millions of years of deposition, erosion and other geologic events. These layers continue to shape life in 

Arches today, as their erosion influences elemental features like soil chemistry and where water flows when it rains. 

 

Arches is located in a "high desert," with elevations ranging from 4,085 to 5,653 feet above sea level. The climate is one of very hot summers, cold 

winters and very little rainfall. Even on a daily basis, temperatures may fluctuate as much as 50 degrees. 

 

The plants and animals in Arches have many adaptations that enable them to survive these conditions. Some species are found only in this area. 

The diversity of organisms reflects the variety of available habitat, which includes lush riparian areas, ephemeral pools, dry arroyos, mixed 

grasslands and large expanses of bare rock. 

Geological Formations 

Arches National Park lies atop an underground salt bed called the “Paradox Formation” which is responsible for the arches, spires, balanced rocks, 

fins and eroded monoliths common throughout the park. Thousands of feet thick in places, the Paradox Formation was deposited over 300 million 

years ago when seas flowed into the region and eventually evaporated. Over millions of years, the salt bed was covered with the residue of floods 

and winds as the oceans returned and evaporated again and again. Much of this debris was cemented into rock. At one time this overlying layer of 

rock may have been more than a mile thick. 

 

Salt under pressure is unstable, and the salt bed below Arches began to flow under the weight of the overlying sandstones. This movement caused 

the surface rock to buckle and shift, thrusting some sections upward into domes, dropping others into surrounding cavities, and causing vertical 

cracks which would later contribute to the development of arches. 

 

As the subsurface movement of salt shaped the surface, erosion stripped away the younger rock layers. Water seeped into cracks and joints, 

washing away loose debris and eroding the "cement" that held the sandstone together, leaving a series of free-standing fins. During colder periods, 

ice formed, its expansion putting pressure on the rock, breaking off bits and pieces, and sometimes creating openings. Many damaged fins 

collapsed. Others, with the right degree of hardness and balance, have survived as the world famous formations of Arches National Park. 

 

Faults deep in the Earth also contributed to the instability on the surface. The result of one such 2,500-foot displacement is called the Moab Fault 

and is visible from the Arches Visitor Center. Salt Valley was also formed by such a displacement. Except for isolated remnants, the major rock 

formations visible in the park today are the salmon-colored Entrada Sandstone, in which most of the arches form, and the tan-colored Navajo 

Sandstone. 

History 

Prehistory 

Rocks have attracted visitors to Arches National Park for thousands of years. However, sightseeing has not been the main activity for very long. 

Hunter-gatherers migrated into the area about 10,000 years ago at the end of the Ice Age. As they explored Courthouse Wash and other areas in 

what is now Arches, they found pockets of chert and chalcedony, microcrystalline quartz perfect for making stone tools. Chipping or knapping 

these rocks into dart points, knives, and scrapers, they created debris piles that are still visible to the trained eye. 
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Then, roughly two thousand years ago, the nomadic hunters and gatherers began cultivating certain plants and settled into the Four Corners 

region. These early agriculturalists, known as the ancestral Puebloan and Fremont people, raised domesticated maize, beans, and squash, and lived 

in villages like those preserved at Mesa Verde National Park. 

 

While no dwellings have been found in Arches, the northern edge of ancestral Puebloan territory, there are rock inscription panels. Like earlier 

people, the ancestral Puebloans left lithic scatters, often overlooking waterholes where someone may have shaped tools while watching for game. 

People living in modern-day pueblos like Acoma, Cochiti, Santa Clara, Taos, and the Hopi Mesas are descendants of the ancestral Puebloans. 

 

The Fremont were contemporaries of the ancestral Puebloans and lived in the same general area, so distinctions between the two cultures are 

blurry. However, Fremont rock inscriptions, pottery and other artifacts clearly demonstrate the existence of different technologies and traditions. 

Both the Fremont and the ancestral Puebloans left the region about 700 years ago. 

 

As the ancestral Puebloan and Fremont peoples were leaving, nomadic Shoshonean peoples such as the Ute and Paiute entered the area and were 

here to meet the first Europeans in 1776. The petroglyph panel near Wolfe Ranch is believed to have some Ute images since it shows people on 

horseback, and horses were adopted by the Utes only after they were introduced by the Spanish. 

European History 

The first Europeans to explore the Southwest were Spaniards. As Spain’s New World empire expanded, they searched for travel routes across the 

deserts to their California missions. In fact, the Old Spanish Trail linking Santa Fe and Los Angeles ran along the same route, past the park visitor 

center, that the highway does today. 

 

The first reliable date within Arches is an interesting one. Denis Julien, a French-American trapper with a habit of chiseling his name and the date 

onto rocks throughout the Southwest, left an inscription in this area: Denis Julien, June 9, 1844. If we only knew what he thought of the wonders he 

saw! 

 

The first European settlement of Southern Utah arose from the colonizing efforts of the Mormon Church. The Mormons attempted to establish the 

Elk Mountain Mission in what is now Moab in June of 1855, but conflicts with the Utes caused them to abandon the effort. In the 1880s and 1890s, 

Moab was settled permanently by ranchers, prospectors, and farmers. One settler even found a beautiful spot within what is now Arches National 

Park. John Wesley Wolfe, a veteran of the Civil War, built the homestead known as Wolfe Ranch around 1898, seeking good fortune in the newly 

established State of Utah. It is located on Salt Wash, at the beginning of the Delicate Arch Trail. Wolfe and his family lived there a decade or more, 

then moved back to Ohio. The cabin remains, an echo of what must have been a remarkable experience. 

 

One of the earliest settlers to describe the beauty of the red rock country around Arches was Loren “Bish” Taylor, who took over the Moab 

newspaper in 1911 when he was eighteen years old. Bish editorialized for years about the marvels of Moab, and loved exploring and describing the 

rock wonderland just north of the frontier town. Some of his journeys were with John “Doc” Williams, Moab’s first doctor. As Doc rode his horse 

north to ranches and other settlements, he often climbed out of Salt Valley to the spot now called Doc Williams Point, stopped to let his horse rest 

and looked back over the fabulously colored rock fins. 

 

Word spread. Alexander Ringhoffer, a prospector, wrote the Rio Grande Western Railroad in 1923 in an effort to publicize the area and gain 

support for creating a national park. Ringhoffer led railroad executives interested in attracting more rail passengers into the formations; they were 

impressed, and the campaign began. The government sent research teams to investigate and gather evidence. On April 12, 1929 President Herbert 

Hoover signed the legislation creating Arches National Monument, to protect the arches, spires, balanced rocks, and other sandstone formations. 

On November 12, 1971 congress changed the status of Arches to a National Park, recognizing over 10,000 years of cultural history that flourished in 

this now famous landscape of sandstone arches and canyons. 

INVASIVE TAMARISK  

Source: http://en.wikipedia.org/wiki/Tamarix 

 

The genus Tamarix (tamarisk, salt cedar) comprises about 50-60 species of flowering plants in the family Tamaricaceae, native to drier areas of 

Eurasia and Africa.   

 

They are evergreen or deciduous shrubs or trees growing to 1-18 m in height and forming dense thickets, The largest, Tamarix aphylla, is an 

evergreen tree that can grow to 18 m tall. They usually grow on saline soils, tolerating up to 15,000 ppm soluble salt and can also tolerate alkali 

conditions. Tamarisks are characterized by slender branches and grey-green foliage. The bark of young branches is smooth and reddish-brown. As 

the plants age, the bark becomes bluish-purple, ridged and furrowed. The leaves are scale-like, 1-2 mm long, and overlap each other along the 

stem. They are often encrusted with salt secretions. The pink to white flowers appear in dense masses on 5-10 cm long spikes at branch tips from 

March to September, though some species (e.g. T. aphylla) tend to flower during the winter. 
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Tamarix can spread both vegetatively, by adventitious roots or submerged stems, and sexually, by seeds. Each flower can produce thousands of 

tiny (1 mm diameter) seeds that are contained in a small capsule usually adorned with a tuft of hair that aids in wind dispersal. Seeds can also be 

dispersed by water. Seedlings require extended periods of soil saturation for establishment. Tamarix species are fire-adapted, and have long tap 

roots that allow them to intercept deep water tables and exploit natural water resources. They are able to limit competition from other plants by 

taking up salt from deep ground water, accumulating it in their foliage, and from there depositing it in the surface soil where it builds up 

concentrations temporarily detrimental to some plants. The salt is washed away during heavy rains. Tamarix trees are most often propagated by 

cuttings. 

Tamarix in North America 

The Tamarix was introduced to the United States as an ornamental shrub, a windbreak, and a shade tree in the early 1800s. In the 1930s, during 

the Great Depression, tree-planting was used as a tool to fight soil erosion on the Great Plains, and the trees were planted by the millions.  

 

Eight species are found in North America. They can be divided into two sub-groups. The Tamarix aphylla, or Athel tree, a large evergreen tree, does 

not sexually reproduce in the local climate and is not considered a seriously invasive species. The Athel tree is commonly used for windbreaks on 

the edge of agricultural fields and as a shade tree in the deserts of the Southwestern United States. The second sub-group contains the deciduous 

tamarisks, which are small shrubby trees, commonly known as "saltcedars." These include the Tamarix pentandra, Tamarix tetranda, Tamarix 

gallica, Tamarix chinensis, Tamarix ramosissima, and Tamarix parvifolia. 

 

These trees establish themselves in disturbed and undisturbed streams, waterways, bottom lands, banks and drainage washes of natural or 

artificial water bodies, moist rangelands and pastures, and other areas where seedlings can be exposed to extended periods of saturated soil for 

establishment. 

 

It is commonly believed that Tamarix disrupts the structure and stability of North American native plant communities and degrades native wildlife 

habitat by outcompeting and replacing native plant species, salinizing soils, monopolizing limited sources of moisture, and increasing the 

frequency, intensity and effect of fires and floods. While it has been shown that individual plants may not consume larger quantities of water than 

native species (Anderson, 1996,1998) it has also been shown that large dense stands of Tamarix do consume more water than equivalent stands of 

native cottonwoods (Sala 1996). There is an active and ongoing debate as to when Tamarix can out-compete native plants and if it is actively 

displacing native plants or it just taking advantage of disturbance by removal of natives by humans and changes in flood regimes (Cooper 1999) 

(Cooper 2003) (Everitt 1980)(Everitt 1998)(Stromberg 1998). Research on competition between Tamarix seedlings and co-occurring native trees has 

found that the seedlings are not competitive over a range of environments (Sher, Marshall & Gilbert 2000)(Sher, Marshall & Taylor 2002)(Sher & 

Marshall 2003), however stands of mature trees effectively prevent native species establishment in the understory, due to low light, elevated 

salinity, and possibly changes to the soil biota (e.g. (Busch & Smith 1995) and (Taylor & McDaniel 1998). Thus, anthropogenic activities that 

preferentially favor tamarisk (such as changes to flooding regimes) are associated with infestation (Shafroth, Stromberg & Patten 2000) (Merritt & 

Cooper 2000) (Horton, Kolb & Hart 2001). To date, Tamarix has taken over large sections of riparian ecosystems in the Western United States that 

were once home to native cottonwoods and willows (Christensen 1962) (Stromberg 1998) (Zamora 2001) (Zavaleta 2000), and are projected by 

some to spread well beyond the current range (Morisette 2006). 

 

There are several ways to deal with pest populations of tamarisk in the United States. The National Park Service has used physically removing the 

plants, spraying them with herbicides, and introducing the "Tamarisk Beetle" in the National Park System. This has been done in the Dinosaur 

National Monument in Utah and Colorado along the Green and Yampa Rivers during the summers of 2006 and 2007. After decades of study the 

National Park Service has found that the Tamarisk Beetles eat only the tamarisk and starve when there is no more tamarisk to feed upon. No other 

native North American plants have been found to be eaten by the introduced Tamarisk Beetle. Progress is slow but proves that containment of the 

Tamarisk is possible in the long term. 

MOAB, UT 

Source: http://en.wikipedia.org/wiki/Moab,_Utah 

 

Moab is a city in Grand County, in eastern Utah, in the western United States. It is 233 miles (374 km) southeast of Salt Lake City and 354 miles (569 

km) west of Denver, Colorado, about 30 miles South of Interstate 70 at the intersection of U.S. Route 191 and State Route 128. The population was 

4,779 at the 2000 census. It is the county seat of Grand County. Moab hosts a large number of tourists every year, mostly visitors of the Arches and 

Canyonlands National Parks, which are located close by. The town is also a popular base for mountain bikers who come to ride the extensive 

network of trails including the famed Slickrock Trail, and off-roaders who come for the annual Moab Jeep Safari. 

History 

The Biblical name Moab refers to area of land located on the Eastern side of the Jordan River. Some historians believe the city in Utah came to use 

that name because of William Pierce, the first postmaster, believing that the biblical Moab and this part of Utah were both "the far country". 

However, others believe the name has Paiute origins, referring to the word "moapa" meaning mosquito. Some of the settlers to the area 
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attempted to change the city's name because in the Christian Bible, Moabites are demeaned as incestuous and idolatrous. One petition in 1890 had 

59 signatures and requested a name change to Vina. Another effort attempted to change the name to Uvadalia. 

 

During the 1800s the area around what is now Moab served as the Colorado River crossing along the Old Spanish Trail. Mormon settlers attempted 

to establish a trading fort at the river crossing called "Elk Mountain Mission" in 1855 to trade with travelers attempting to cross the river. Later that 

year and after repeated Indian attacks, the fort was abandoned. A new round of settlers established a permanent settlement in 1878. Moab was 

incorporated as a town on December 20, 1902. 

 

In 1883 the Denver and Rio Grande Western Railroad main line was constructed across eastern Utah. The rail line did not pass through Moab, 

instead passing through the towns of Thompson Springs and Cisco, forty miles to the north. Later, other places to cross the Colorado were 

constructed, such as Lee's Ferry, Navajo Bridge and Boulder Dam. These changes shifted the trade routes away from Moab. Moab farmers and 

merchants had to adapt from trading with passing travelers to shipping their goods to distant markets. Soon Moab's origins as one of the few 

natural crossings of the Colorado River were forgotten. Nevertheless, the U.S. military deemed the bridge over the Colorado River at Moab 

important enough to place it under guard as late as World War II. 

 

Moab's economy was originally based on agriculture, but gradually shifted to mining. Uranium and vanadium were discovered in the area in the 

1910s and 1920s. Potash and manganese came next and then oil and gas were discovered. In the 1950s Moab became the uranium Capital of the 

world after geologist Charles Steen found a rich deposit of uranium ore south of the city. 

 

The city population grew nearly 500% over the next few years bringing the population to near 6,000 people. The explosion in population lead to a 

great deal of construction of both homes and schools. Charles Steen donated a great deal of money and land to create new houses and churches 

for the people of Moab. 

 

With the winding down of the Cold War Moab's uranium boom was over. Many people left the city in high numbers by the early 1980s many 

homes stood empty and nearly all of the uranium mines had closed. 

 

In 1949 the famed Western movie director John Ford was talked into using the area for the movie Wagon Master. Ford had been using the area in 

Monument Valley around Mexican Hat, Utah, south of Moab, since he filmed Stagecoach there 10 years earlier in 1939. A local Moab rancher went, 

found Ford, and persuaded him to come take a look at Moab. There have been numerous movies filmed in the area ever since, using the beauty of 

Arches National Park and Canyonlands National Park as backdrops. Since the 1970s tourism has played an increasing role in the local economy. 

Partly due to the John Ford movies, the area has become a favorite for photographers, rafters, hikers, and most recently mountain bikers. Moab is 

also an increasingly popular destination for four-wheelers as well as for BASE jumpers, who are allowed to practice their sport. 

 

In recent years Moab has seen a surge of second-home owners. The mild winters and enjoyable summers have attracted many to build throughout 

the area. Controversy has arisen over these new temporary citizens and their homes which remain unoccupied through most of the year. Many 

citizens in Moab are concerned that Moab may soon become like Vail or Aspen in Colorado. 

URANIUM MINING 

Source: http://en.wikipedia.org/wiki/Uranium_mining 

 

Uranium mining is the process of extraction of uranium ore from the ground. As uranium ore is mostly present at relatively low concentrations, 

most uranium mining is very volume-intensive, and thus tends to be undertaken as open-pit mining. It is also undertaken in only a small number of 

countries of the world, as the resource is rare. 

 

The worldwide production of uranium in 2008 amounted to 43,853 tonnes, of which 20% was mined in Canada. Canada, Kazakhstan, and Australia 

are the top three producers and together account for 59% of world uranium production. Other important uranium producing countries in excess of 

1000 tonnes per year are Namibia, Russia, Niger, Uzbekistan, and the United States. 

 

A prominent use of uranium from mining is as fuel for nuclear power plants. As of 2008, known uranium ore resources which can be mined at 

about current costs are estimated to be sufficient to produce fuel for about a century, based on current consumption rates. 

History 

Uranium minerals were noticed by miners for a long time prior to the discovery of uranium in 1789. The uranium mineral pitchblende, also known 

as uraninite, was reported from the Erzgebirge Ore Mountains, Saxony, as early as 1565. Other early reports of pitchblende date from 1727 in 

Joachimsthal and 1763 in Schwarzwald. 

 

In the early 1800s, uranium ore was recovered as a by-product of mining in Saxony, Bohemia, and Cornwall. The first deliberate mining of 

radioactive ores took place in Jáchymov, also known by its German name Joachimsthal, a silver-mining city in what is now the Czech Republic. 
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Marie Curie used pitchblende ore from Jáchymov to isolate the element radium, a decay product of uranium; her death was from aplastic anemia, 

almost certainly due to exposure to radioactivity. Until World War II uranium mining was done primarily for the radium content. Sources for 

radium, contained in the uranium ore, were sought for use as luminous paint for watch dials and other instruments, as well as for health-related 

applications, some of which in retrospect were incredibly unhealthy. The byproduct uranium was used mostly as a yellow pigment. 

 

In the United States, the first radium/uranium ore was discovered in 1871 in gold mines near Central City, Colorado. This district produced about 50 

tons of high grade ore between 1871 and 1895. However, most American uranium ore before World War II came from vanadium deposits on the 

Colorado Plateau of Utah and Colorado. 

 

In Cornwall, the South Terras Mine near St. Stephen opened for uranium production in 1873, and produced about 175 tons of ore before 1900. 

Other early uranium mining occurred in Autunois in France's Massif Central, Oberpfalz in Bavaria, and Billingen in Sweden. 

 

The Shinkolobwe deposit in Katanga, Belgian Congo now Shaba Province, Zaire was discovered in 1913, and exploited by the Union Minière du Haut 

Katanga. Other important early deposits include Port Radium, near Great Bear Lake, Canada discovered in 1931, along with Beira Province, 

Portugal; Tyuya Muyun, Uzbekistan, and Radium Hill, Australia. 

 

Because of the need for the uranium for bomb research during World War II, the Manhattan Project used a variety of sources for the element. The 

Manhattan Project initially purchased uranium ore from the Belgian Congo, through the Union Minière du Haut Katanga. Later the project 

contracted with vanadium mining companies in the American Southwest. Purchases were also made from the Eldorado Mining and Refining 

Limited company in Canada. This company had large stocks of uranium as waste from its radium refining activities. 

 

American uranium ores mined in Colorado were mixed ores of vanadium and uranium, but because of wartime secrecy the Manhattan Project 

would only publicly admit to purchasing the vanadium, and did not pay the uranium miners for the uranium content. In a much later lawsuit, many 

miners were able to reclaim lost profits from the U.S. government. American ores had much lower uranium concentrations than the ore from the 

Belgian Congo, but they were pursued vigorously to ensure nuclear self-sufficiency. 

 

Similar efforts were undertaken in the Soviet Union, which did not have native stocks of uranium when it started developing its own atomic 

weapons program. 

 

Intensive exploration for uranium started after the end of World War II as a result of the military and civilian demand for uranium. There were 

three separate periods of uranium exploration or "booms." These were from 1956 to 1960, 1967 to 1971, and from 1976 to 1982[citation needed]. 

 

In the 20th century the United States was the world's largest uranium producer. Grants Uranium District in northwestern New Mexico was the 

largest United States uranium producer. The Gas Hills Uranium District, was the second largest uranium producer. The famous Lucky Mc Mine is 

located in the Gas Hills near Riverton, Wyoming. Canada has since surpassed the United States as the cumulative largest producer in the world. 

Uranium mining in the United States 

Most uranium ore in the United States comes from deposits in sandstone, which tend to be of lower grade than those of Australia and Canada. 

Because of the lower grade, many uranium deposits in the United States became uneconomic when the price of uranium declined sharply in the 

1980s. 

 

Regular production of uranium-bearing ore in the United States began in 1898 with the mining of carnotite-bearing sandstones of the Colorado 

Plateau in Colorado and Utah, for their vanadium content. The discovery of radium by Marie Curie, also in 1898, soon made the ore also valuable 

for radium. Uranium was a by-product. By 1913, the Colorado Plateau uranium-vanadium province was supplying about half the world supply of 

radium. Production declined sharply after 1923, when low-cost competition from radium from the Belgian Congo and vanadium from Peru made 

the Colorado Plateau ores uneconomic. 

 

Mining revived in the 1930s with higher prices for vanadium. American uranium ores were in very high demand by the Manhattan Project during 

World War II, although the mining companies did not know that the by-product uranium was suddenly valuable. The late 1940s and early 1950s 

saw a boom in uranium mining in the western US, spurred by the fortunes made by prospectors such as Charlie Steen. 

 

Uranium mining declined with the last open pit mine (Shirley Basin, Wyoming) shutting down in 1992. United States production occurred in the 

following states (in descending order): New Mexico, Wyoming, Colorado, Utah, Texas, Arizona, Florida, Washington, and South Dakota. The 

collapse of uranium prices caused all conventional mining to cease by 1992. In-situ leach mining has continued primarily in Wyoming and adjacent 

Nebraska as well has recently restarted in Texas. Rising uranium prices since 2003 have increased interest in uranium mining in the United States. 
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CANYONLANDS NATIONAL PARK 

Source: http://www.nps.gov/cany/index.htm 

 

Canyonlands National Park preserves one of the last, relatively undisturbed areas of the Colorado Plateau, a geological province that encompasses 

much of the Colorado River and its tributaries. Carved out of vast sedimentary rock deposits, this landscape of canyons, mesas, and deep river 

gorges possesses remarkable natural features that are part of a unique desert ecosystem. 

 

The foundation of Canyonlands' ecology is its remarkable geology, which is visible everywhere in cliff profiles that reveal millions of years of 

deposition and erosion. These rock layers continue to shape life in Canyonlands today, as their erosion influences elemental features like soil 

chemistry and where water flows when it rains. 

 

Known as a "high desert," with elevations ranging from 3,700 to 7,200 feet above sea level, Canyonlands experiences very hot summers, cold 

winters and less than ten inches of rain each year. Even on a daily basis, temperatures may fluctuate as much as 50 degrees." 

Geology 

Canyonlands National Park is a showcase of geology. In each of the districts, visitors can see the remarkable effects of millions of years of erosion 

on a landscape of sedimentary rock. For hundreds of millions of years, material was deposited from a variety of sources in what is now 

Canyonlands National Park. As movements in the earth’s crust altered surface features and the North American continent migrated north from the 

equator, the local environment changed dramatically. 

 

Over time, southeast Utah was flooded by oceans, crisscrossed by rivers, covered by mudflats and buried by sand. The climate has resembled a 

tropical coast, an interior desert, and everything in between. Layer upon layer of sedimentary rock formed as buried materials were cemented by 

precipitates in ground water. Each layer contains clues, like patterns or fossils, that reveal its depositional environment. For example, the red and 

white layers of Cedar Mesa Sandstone occur where floods of iron-rich debris from nearby mountains periodically inundated coastal dunes of white 

sand. Only a trace of iron is needed to color a rock red. 

 

Until about 15 million years ago, most of the canyonlands area was near sea level. Local uplifts and volcanic activity had created features like 

Capitol Reef's Waterpocket Fold and the La Sal Mountains near Moab, but then movements in the earth's crust caused the whole area to rise. 

Today, the average elevation is over 5,000 feet above sea level. 

 

The uplifting of this region, known as the Colorado Plateau, marked a shift from a depositional environment to one of erosion. The Colorado and 

Green rivers began to downcut and are now entrenched in canyons over 2,000 feet deep. Sediment-filled storm run-off drains into these rivers, 

scouring the surrounding landscape of into a network of tributary canyons, pour-offs and washes. 

 

How sedimentary rock weathers depends largely on its exposure to water. An erosion- resistant caprock of White Rim Sandstone may protect a 

weaker layer of shale until only a thin spire remains. Examples of such "standing rocks" can be seen in both the Island in the Sky and the Maze 

districts. In addition to floods, the expansion of freezing water is a powerful erosive force. As ice loosens surface material and widens cracks, 

everything becomes more vulnerable to the next big storm. 

 

Another significant factor in the shaping of Canyonlands is the Paradox Formation, a layer of sea water evaporates from the Pennsylvanian Period. 

Deeply buried, the salts in this layer can liquefy under the weight of the overlying rock, flowing, like toothpaste, away from the source of greatest 

overburden. In response, the upper layers may bow up, creating a salt dome, or erode and collapse, creating a salt valley. 

 

This phenomenon is especially visible in the Needles, where parallel cracks or "joints" formed in the surface rock as buried layers slumped toward 

Cataract Canyon. These cracks are perpendicular to an older system of cracks created by the "Monument Uplift." The resulting crosshatched 

pattern of joints has eroded so that great blocks of sandstone have been reduced to thin spires of rock. 

 

The grabens in the Needles District of Canyonlands National Park are a system of linear collapsed valleys caused by the movement of underlying 

salt layers toward the Colorado River canyon. 

 

The Needles are a series of spires located to the southwest of Squaw Flat campground that surround the Chesler Park area of the Needles District. 

They are formed out of a resistant red and white sandstone layer called Cedar Mesa Sandstone which makes up most of the rock features in the 

Needles District. This 245 to 286 million year old layer was once a dune field on the eastern edge of a shallow sea that covered what is California, 

Nevada and western Utah today. Sand was blown in from this direction and formed the white bands in the Cedar Mesa Sandstone. The red bands 

came from sediment carried down by streams from a mountainous area near where Grand Junction is today. These layers of sand were laid down 

on top of each other and created the distinctive rocks seen today. 
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DARK CANYON WILDERNESS 

Source: http://www.wilderness.net/index.cfm?fuse=NWPS&sec=wildView&wname=Dark%20Canyon 

 

The United States Congress designated the Dark Canyon Wilderness (map) in 1984 and it now has a total of 47,116 acres. All of this wilderness is 

located in Utah and is managed by the Forest Service. 

 

With narrow, steep walls that block the light in the morning and late afternoon, Dark Canyon Wilderness is aptly named. Once home to a small 

segment of the widespread Anasazi Indians (Ancestral Puebloan), the canyons included in the area (Dark and Woodenshoe Canyons, and their 

tributaries) make up the roughly horseshoe-shaped Dark Canyon Wilderness. This is an extraordinarily beautiful and remote section of the 

Colorado Plateau where sculpted and colored walls of Cedar Mesa sandstone rise above the canyon floors. You may see evidence of the Ancestral 

Puebloan culture in the form of structures, rock art, or artifacts. Remember, it is against the law to remove or disturb any archaeological resources 

you may encounter. Please leave things as you have found them for future study and so those that come after you may experience this unique 

resource as well. 

 

The Dark Canyon Wilderness is located in southeast Utah near the town of Blanding. To reach the ten different trailheads that provide access to the 

Wilderness, visitors must ascend roads to the top of the Elk Ridge Highlands which may be snowdrifted into early summer in heavy snow years. 

From these trailheads, you descend into the canyons that comprise the Dark Canyon Wilderness. 

 

The Utah Wilderness Act of 1984 created Dark Canyon Wilderness, representing the first major Colorado Plateau Canyon terrain to be protected in 

the National Wilderness Preservation System. This diverse canyon country contains arches, old-growth Ponderosa Pine stands, meadows, springs, 

seeps and hanging gardens. Due to years of drought, some seeps and springs have disappeared making water very scarce. Plan to carry all the 

water you may need with you and/or contact those with local knowledge for the location of the very few water sources. Check the Dark Canyon 

Wilderness Blog for updates on water and trail conditions. 

 

Life zones range from ponderosa pine and aspen-covered high country to more arid desert vegetation in the bottom of Dark Canyon at the 

Wilderness boundary. High red rock canyons dwarf visitors with terraced castle-like walls towering 3,000 feet above the canyon floors. Wildlife 

species are diverse and include mule deer, elk, turkey, some cougar, black bear, and bighorn sheep. 

 

All the trails dropping into the canyons are moderate, but they are often difficult, if not impossible, to find and follow. Be sure to carry a good, 

detailed map and a compass. Once you're on the floor of Dark Canyon itself, however, you'll have no trouble following Dark Canyon due to the 

canyon walls, through the length of the canyon. At the junction of Dark Canyon and Woodenshoe Canyon, you may ascend the Woodenshoe trail 

out of the Dark Canyon Wilderness or continue past the western Wilderness boundary into the BLM-managed Dark Canyon Primitive Area and on 

down to the Colorado River or upper end of Lake Powell when the reservoir is full. 

LAKE POWELL 

Source: http://en.wikipedia.org/wiki/Lake_Powell 

 

Lake Powell is a man-made reservoir on the Colorado River, straddling the border between Utah and Arizona (most of it, along with Rainbow 

Bridge, is in Utah). It is the second largest man-made reservoir in the United States behind Lake Mead, storing 24,322,000 acre feet (30 km³) of 

water when full. Lake Powell was created by the flooding of Glen Canyon by the controversial Glen Canyon Dam, which also led to the creation of 

Glen Canyon National Recreation Area, a popular summer destination. The reservoir is named for explorer John Wesley Powell, a one-armed 

American Civil War veteran who explored the river via three wooden boats in 1869. In 1972, Glen Canyon National Recreation Area was 

established. It is public land managed by the National Park Service, and available to the public for recreational purposes. 

 

Lake Powell is a storage facility for the Upper Basin states of the Colorado River Compact (Colorado, Utah, Wyoming, and New Mexico). The 

Compact specifies that the Upper Basin states are to provide a minimum annual flow of 8.23 million acre feet (10 km³) to the Lower Basin states 

(Arizona, Nevada, and California). 

 

In the 1940s and early 1950s, the U.S. Bureau of Reclamation planned to construct a series of Colorado River dams in the rugged Colorado Plateau 

province of Colorado, Utah and Arizona. Glen Canyon Dam was born of a controversial damsite the Bureau selected in Echo Park, in what is now 

Dinosaur National Monument in Colorado. A small but politically effective group of objectors led by David Brower of the Sierra Club succeeded in 

defeating the Bureau's bid, citing Echo Park's natural and scenic qualities as too valuable to submerge. 

 

But by agreeing to a relocated damsite near Lee's Ferry, between Glen and Grand Canyons, Brower did not realize what he had gambled away. At 

the time, Brower had not actually been to Glen Canyon. When he later saw Glen Canyon on a river trip, Brower was stunned to discover that it had 

the kind of scenic, cultural, and wilderness qualities often associated with America's finest national parks. Over 80 side canyons in the colorful 
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Navajo Sandstone contained clear streams, abundant wildlife, arches, natural bridges, and thousands of Native American archeological sites. By 

then, however, it was too late to stop the Bureau and its commissioner Floyd Dominy from building Glen Canyon Dam. Dominy was a firm believer 

in putting the river to human use, once saying "Now I admit that nature can't improve upon man. We're probably the supreme being." Brower 

believed the river should remain free, and would forever after consider the loss of Glen Canyon his life's ultimate disappointment. 

 

Construction on Glen Canyon Dam began with a demolition blast keyed by the push of a button by President Dwight D. Eisenhower at his desk in 

the Oval Office on October 1st, 1956. The first blast started clearing tunnels for water diversion. On February 11th, 1959, water was diverted 

through the tunnels so dam construction could begin. Later that year, the bridge was completed, allowing trucks to deliver equipment and 

materials for the dam, and also for the new town of Page, Arizona. 

 

Concrete placement started around the clock on June 17th, 1960. The last bucket of concrete was poured on September 13th, 1963. Over 5 million 

cubic yards (4,000,000 m³) of concrete make up Glen Canyon Dam. The Dam is 710 feet (216 m) high, with the surface elevation of the water at full 

pool being approximately 3700 feet (1100 m). Construction of the Dam cost $155 million, and 18 lives were lost in the process. From 1963 to 1966, 

turbines and generators were installed for hydroelectricity. On September 22nd, 1966, Glen Canyon Dam was dedicated by Lady Bird Johnson. 

 

Upon completion of Glen Canyon Dam on September 13th, 1963, the Colorado River began to back up, no longer being diverted through the 

tunnels. The newly flooded Glen Canyon formed Lake Powell. It took 17 years for the lake to rise to the high water mark, on June 22nd, 1980. Since 

then the lake level has fluctuated considerably depending on the seasonal snow runoff from the mountains. 

 

Colorado River flows have been below average since the year 2000, leading to lower lake levels. In the winter of 2005 (before the spring run-off) 

the lake reached its lowest level since filling, an elevation of 3,550 feet (1,080 m) above sea level, which was approximately 150 feet (46 m) below 

full pool (elevation 3700'). Since 2005 the lake level has risen 78 feet (24 m), to a high elevation of 3,628 feet (1,106 m) above sea level in 

spring/early summer 2008. It is estimated this upcoming spring runoff may produce a peak elevation of 3638' during mid-summer 2008. 

 

Glen Canyon was carved by differential erosion from the Colorado River over an estimated 5 million years. The Colorado Plateau, through which 

the canyon cuts, arose some 11 million years ago. Within that plateau lie layers of rock from over 300 million years ago to the relatively recent 

volcanic activity. Pennsylvanian and Permian formations can be seen in Cataract Canyon and San Juan Canyon. The Moenkopi Formation, which 

dates from 230 million years ago (Triassic Period), and the Chinle Formation are found at Lees Ferry and the Rincon. Both formations are the result 

of the ancient inland sea that covered the area. Once the sea drained, windblown sand invaded the area, creating what is known as Wingate 

Sandstone. The more recent (Jurassic Period) formations include Kayenta Sandstone, which produces the trademark blue-black "desert varnish" 

that streaks down many walls of the canyons. Above this is Navajo Sandstone, the result of more compressed sand dunes. Many of the arches, 

including Rainbow Bridge, lie at this transition point. This period also includes light yellow Entrada Formations, and the dark brown, almost purple 

Carmel Formation. These latter two can be seen on the tops of mesas around Wahweap, and the crown of Castle Rock and Tower Butte. Above 

these layers lie the Straight Cliffs Sandstone and conglomerate shales that make up the Kaiparowits Plateau and San Rafael Swell to the north of 

the lake. 

 

The confluences of the Escalante River and San Juan River lie within Lake Powell. The slower flow of the San Juan river has produced goosenecks 

where 5 miles (8.0 km) of river are contained within 1-mile (1.6 km) on a straight line. 

GLEN CANYON DAM 

Source: http://en.wikipedia.org/wiki/Glen_Canyon_Dam 

 

Glen Canyon Dam is a dam on the Colorado River at Page, Arizona, USA, operated by the United States Bureau of Reclamation. The purpose of the 

dam is to provide water storage for the arid southwestern United States, and to generate electricity for the region's growing population. Damming 

the river flooded Glen Canyon and created a large reservoir called Lake Powell. Just downstream from the dam is an arch bridge that carries U.S. 

Route 89. Also nearby is the 2280 megawatt, coal-fired Navajo Generating Station. 

 

The dam is part of the Colorado River Storage Project for the Upper Colorado Basin. It is located about 4.5 miles (7.2 km) south of the border 

between Utah and Arizona. According to the Bureau of Reclamation, "The project furnishes the long-time regulatory storage needed to permit 

States in the upper basin to meet their flow obligation at Lees Ferry, Arizona, (as defined in the Colorado River Compact) and still use their 

apportioned water." 

 

Construction of the dam began in 1956 by the industrial conglomerate, Merritt-Chapman & Scott. Although the dam was not dedicated until 1966, 

it was able to begin blocking the flow of the river in 1963. 

 

The Sierra Club and other environmental organizations opposed the original plan for damming the Colorado River, including the construction 

farther upstream of the Echo Park Dam, which would have inundated part of Dinosaur National Monument. When the plan was modified, however, 
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the Sierra Club dropped its objection to the Glen Canyon Dam. Its then Executive Director, David Brower, later called this decision one of the 

biggest mistakes of his career: 

 

"Glen Canyon died, and I was partly responsible for its needless death. Neither you nor I, nor anyone else, knew it well enough to insist that at all 

costs it should endure. When we began to find out, it was too late." (From the 1963 Sierra Club book, The Place No One Knew, edited by Brower) 

 

Completed in 1964, Glen Canyon Dam bridge is 1,560 ft (475.5 m)long and 700 feet (213 m) above the Colorado River.It is the 4th highest bridge in 

the United States. Before it and the downstream Navajo Bridge were built, it was a 192-mile (309 km) drive to the other side of the canyon. 

 

In subsequent years the dam has continued to inspire deeply felt opposition. Eco-novelist and essayist Edward Abbey railed against the dam, and 

considered Glen Canyon the "living heart" of the Colorado River. In his 1975 novel, The Monkey Wrench Gang, the protagonists view the dam as an 

abomination, and fantasize about blowing it up. On March 21, 1981, Abbey was among the onlookers as a small group of Earth First! activists 

unfurled a 300-foot (91 m)-long, tapered sheet of black plastic from the top of the dam, making it look as though a gigantic crack had opened in the 

concrete. 

 

Since 1996, the Sierra Club has called for increasing the release of water, so that a more natural flow of the river can be restored and Lake Powell 

can be gradually drained. 

 

Thirty-one years after the dam's completion, Senator Barry Goldwater of Arizona, who originally supported the project, stated in an interview that 

he would be happier without the lake and expressed regret for voting in favor of its construction. 

 

Despite opposition from many environmental groups, the dam, Lake Powell, and the Glen Canyon National Recreation Area remain popular tourist 

destinations. Continued population growth in the western and southwestern United States places more demands on the system of dams and 

reservoirs on the Colorado River for water, power, and recreational purposes, which are important to the infrastructures and economies of the 

western United States. 

 

High volume flows are now periodically released to assist in re-arrangement of river beaches in the canyon, deemed necessary to prevent 

overgrowth of exotic plant species such as tamarisk and balance the needs of the human population with that of the environment. 

 

The Glen Canyon Dam is 710-feet (216-m) high. The concrete arch dam has a crest length of 1,560 feet (475 m) and contains 4,901,000 cubic yards 

(3,747,000 m³) of concrete. The dam is 25 feet (8 m) wide at the crest and 300 feet (91 m) wide at the maximum base. Its height above the 

Colorado River is 583 feet (178 m). 

 

The Glen Canyon hydroelectric power plant, at the toe of the dam, consists of eight 155,500-horsepower (116,000 kW) Francis turbines. Total 

nameplate generating capacity for the power plant is 1,296,000 kilowatts. Eight penstocks through the dam convey water to the turbines. 

The Hydroelectric plant under the Dam 

 

During late June 1983, high inflows to Lake Powell required increased discharges from the spillways; both were later found to have sustained 

serious damage. 

 

The dam's hydroelectric plant generated 3.209 billion kilowatt-hours (11.55 PJ) of electricity in 2005. Average residential per-capita electrical usage 

in Arizona in 2001 was 4,937 kilowatt-hours; therefore, the plant generates enough electricity to supply about 650,000 persons in the region with 

household power. 

 

California, Arizona, Nevada, and New Mexico receive about 8.2 million acre-feet (10.1 km³) of water each year from the Glen Canyon Dam. About 

85% of the water goes to irrigation projects, and the rest is diverted to urban areas. 

 

Because of the dam, there has not been the periodic flooding that would wash away and renew sand banks along the portion of the Colorado River 

that transits the Grand Canyon. Because of the stability of the sand banks, several non-native species of plants became established, adversely 

affecting the native wildlife. 

 

An environmental impact statement was completed in 1995, which concluded that some effort needed to be made to re-enact flooding events on 

the river. Public hearings were held in Salt Lake City, Denver, Phoenix, Flagstaff, Los Angeles, San Francisco, and Washington, D.C. More than 

17,000 comments were received during the scoping period, reflecting national attention and the interest of people in the Western States. In 

accordance with the findings, a controlled flood was held in late March and early April 1996. 

 

The controlled floods appear to have had a beneficial effect upon the downstream ecosystem. However, the results of an experimental flood in 

early 2005 were mixed. New beaches were built for the rafting industry and the natural sandbars that species in the area depend on were partially 

restored. 
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In 2006, the Bureau of Reclamation announced plans to develop another Environmental Impact Statement (EIS) on the implementation of a long-

term experimental plan for operational activities at Glen Canyon Dam and other management actions on the Colorado River. The EIS continues 

efforts of the Glen Canyon Dam Adaptive Management Program created to protect resources downstream of Glen Canyon Dam, including the 

Grand Canyon, through adaptive management and experimentation. 

 

This EIS process implements the provisions of the settlement agreement recently executed between the United States and the Center for Biological 

Diversity and other environmental groups in the Center for Biodiversity et al. v. Kempthorne litigation regarding the operation of Glen Canyon Dam. 

In conformance with the National Environmental Policy Act, this EIS effort will include public involvement and scoping and will consider a range of 

options and evaluate their ability to address scientific understanding and resource protection objectives. 

 

In 1996, the Bureau of Reclamation found that 8% of the river's flow, almost a million acre feet worth hundreds of millions of dollars annually, 

disappears between the inflow to Lake Powell and the dam, due to a combination of evaporation and loss into the banks. 

HENRY MOUNTAINS 

Source: http://en.wikipedia.org/wiki/Henry_Mountains 

 

The Henry Mountains are located in the southeastern portion of the U.S. state of Utah and run in a generally north-south direction, extending over 

a distance of about 30 miles (50km). They were named by John Wesley Powell in honour of Joseph Henry, the first secretary of the Smithsonian 

Institution. The nearest town of any size is Hanksville, Utah, which is north of the mountains. The Henry Mountains were the last mountain range 

to be added to the map of the 48 contiguous U.S. states, and before their official naming by Powell, were sometimes referred to as the "Unknown 

Mountains." 

Geography and Geology 

The Henry Mountains dominate the center of this view, a lower-resolution, cropped image from the Image Science & Analysis Laboratory, NASA 

Johnson Space Center. Lake Powell and the Colorado River are to the south, and the Waterpocket Fold is to the west. 

 

The range is clustered into two main groups, with Highway 276 dividing the two portions. The northern group is by far the taller of the two with 

Mount Ellen: 11,506 feet above sea level; Mount Pennell: 11,371 feet; and Mount Hillers: 10,723 feet. The southern group is much lower in 

elevation. The southern group has two peaks: Mount Ellsworth: 8,235 feet and Mount Holmes: 8,000 feet. The southern group is also known as the 

"Little Rockies". 

 

The Henry Mountains are drained by a number of canyon systems which radiate away from the isolated range, flowing north into the Fremont 

River, east into the Dirty Devil River, or south into Lake Powell. 

 

The geology of these mountains was first studied in 1875-1876 by Grove Karl Gilbert. He coined the term "laccolite" (now laccolith) to describe the 

characteristic shapes of some of the igneous intrusions that core the mountains. The main type of igneous rock is porphyritic diorite. 

 

Ages of the igneous rocks are important for understanding the evolution of the Colorado Plateau. Ages of these rocks were reported to be about 45 

to 50 million years in older geologic literature. However, it has been established that these intrusions formed in the period from about 23 to 31 

million years ago, using uranium-lead dating of zircon and argon-argon dating of hornblende; fission track dating also has yielded consistent results 

(the older, erroneous ages were by potassium-argon dating). The intrusions are hosted by Permian to Cretaceous sedimentary rocks. The geology 

of these mountains is similar to the geology of the La Sal Range and of the Abajo Mountains, both also on the Colorado Plateau in southeastern 

Utah: locations are shown on a satellite image presented with information about the La Sal Range. 

American Bison 

The Henry Mountains are home to approximately 500 American bison, believed to be one of only four free roaming and genetically pure herds on 

public lands in North America. The other three herds are in Yellowstone National Park, Wind Cave National Park in South Dakota and on Elk Island 

in Alberta, Canada. 

 

The Henry Mountain herd was created in 1941 when 18 bison, including three bulls, were moved from Yellowstone and released near the Dirty 

Devil River, south and east of Hanksville, Utah. An additional five bulls were added to the population in 1942. The herd has gradually moved toward 

the Henry Mountains, frequenting elevations above 10,000 feet. The Henry Mountain herd has been brucellosis-free since 1963. 

 

A population objective of 325 bison by 2012 has been set by biologists for the Henry Mountain herd. To achieve this objective, and increase overall 

genetic diversity, breeding animals will be transplanted to other locations. In 2008-2009, Division of Wildlife Resources officials hope to transplant 

25 animals to the Tavaputs Plateau in eastern Utah. The new group will be supplemented by up to 20 animals from a herd held privately on the 

nearby Uintah and Ouray Indian Reservation. In addition, special licenses are issued annually to hunt the animals and help reduce the excess 
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population. In 2007, eighty-one public once-in-a-lifetime bison hunting permits were available in Utah. (SL Tribune, January 10, 2008, pp. E1 and 

E2) 

CAPITOL REEF NATIONAL PARK 

Source: http://www.nps.gov/care/index.htm 

 

The Waterpocket Fold defines Capitol Reef National Park. A nearly 100-mile long warp in the Earth's crust, the Waterpocket Fold is a classic 

monocline: a regional fold with one very steep side in an area of otherwise nearly horizontal layers. A monocline is a "step-up" in the rock layers. 

The rock layers on the west side of the Waterpocket Fold have been lifted more than 7000 feet higher than the layers on the east. Major folds are 

almost always associated with underlying faults. The Waterpocket Fold formed between 50 and 70 million years ago when a major mountain 

building event in western North America, the Laramide Orogeny, reactivated an ancient buried fault. When the fault moved, the overlying rock 

layers were draped above the fault and formed a monocline.  

Geology 

More recent uplift of the entire Colorado Plateau and the resulting erosion has exposed this fold at the surface only within the last 15 to 20 million 

years. The name Waterpocket Fold reflects this ongoing erosion of the rock layers. "Waterpockets" are basins that form in many of the sandstone 

layers as they are eroded by water. These basins are common throughout the fold, thus giving it the name "Waterpocket Fold". Erosion of the tilted 

rock layers continues today forming colorful cliffs, massive domes, soaring spires, stark monoliths, twisting canyons, and graceful arches.  

 

Most of the erosion that carved today's 

landscape occurred after the uplift of the 

Colorado Plateau sometime within the last 20 

million years. Most of the major canyon 

cutting probably occurred between one 

and six million years ago. 

 

Even in this desert climate, water is the 

erosional agent most responsible for the 

carving of the landscape. The pull of gravity, 

in the form of rock falls or rock creep, plays a 

major role in the shaping of the cliff lines. Wind is a minor agent of erosion here. 

 

The landforms are a result of different responses of various rock layers to the forces of erosion. Hard sandstone layers, like the red Wingate and the 

white Navajo Sandstones, form cliffs. Softer shale layers, like the Chinle Formation, form slopes and low hills. The barren slopes found in many 

areas are due in part to the presence of bentonitic clays in the shale which make an inhospitable environment for plants. 

 

Black boulders, found scattered throughout the Fremont River valley and along other drainages, are recent geologic arrivals to Capitol Reef. These 

volcanic rocks came from the 20 to 30 million year old lava flows which cap Boulder and Thousand Lake Mountains. The boulders made their way 

to Capitol Reef during the end of the Ice Age when the high plateaus supported small mountain glaciers. Landslides, debris flows, and possibly 

heavy stream outwash from these glaciers carried the boulders to lower elevations in the park. 

 

Capitol Reef National Park was established primarily to preserve geologic features, such as the scenic rock domes and narrow canyons.  Park 

boundaries encompass most of the Fold. Capitol Reef is a place to enjoy the scenic majesty formed by geologic processes, and also to appreciate 

the interrelationships between the Earth and all life found in the varied environments within the park - - from the forested slopes of Thousand Lake 

Mountain, to the green oasis of Fruita, to the barren Bentonite Hills. 

HOLE-IN-THE-ROCK ROAD 

Source: http://en.wikipedia.org/wiki/Hole_in_the_Rock_(road) 

 

Hole-in-the-Rock is a narrow and steep crevice in the western rim of Glen Canyon, in southern Utah in the western United States. Together with 

another canyon on the eastern side of the Colorado River, it provided a historically important route through what would otherwise be a large area 

of impassible terrain. The use of this difficult path represents the ingenuity and determination needed during the country's era of western 

exploration and settlement. 
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In the fall of 1879, the Mormon San Juan Expedition was seeking a route from south-

central Utah to their proposed colony in the far southeastern corner of the state. 

Rejecting two longer routes, they chose a more direct path that initially took them 

along the relatively benign terrain beneath the Straight Cliffs of the Kaiparowits 

Plateau. However, when this led them to the 1200-foot (400 m) sandstone cliffs that 

surround Glen Canyon, they needed a way to cross to the eastern rim. They found (and 

named) Hole-in-the-Rock, a narrow, steep, and rocky crevice and sandy slope that led 

down to the river. Directly across the river was Cottonwood Canyon, a tempting route 

up to Wilson Mesa on the other side. 

 

They worked for months to prepare the road, using blasting powder to widen the 

upper section and hand chisels to carve anchor points directly into the sandstone. On 

January 26, 1880 the expedition (250 people, 83 full-sized wagons, and over 1000 head 

of livestock) began their descent to the river. Wagons were heavily roped, and teams of 

men and oxen used to lower them through the upper crevice, which has slopes 

approaching 45°. Further down, a wooden track had been constructed along a slickrock 

sandstone slope. Posts in drilled holes supported horizontal beams to allow passage of 

the wagons. 

 

After an even more difficult journey on the east side of the river, the expedition 

founded the community of Bluff in southeastern Utah. They used the Hole-in-the-Rock 

route as a supply road for only a year before replacing it with an easier route to the 

north, at Hall's Crossing. Decades later, miners of the Hoskaninni Mining Company 

carved steps onto the same path used by the Mormon pioneers. The blasting holes, 

anchor points, and gouges from the hubs of the expedition's wagons are still visible in 

the walls of the crevice. 

 

Hole-in-the-Rock can be reached today via two routes. The primitive Hole-in-the-Rock 

Road, which closely follows the path of the 1879 expedition, runs southeast from near 

the town of Escalante to a parking area just above the crevice. Alternatively, the 

bottom of the route can be accessed by boat, at buoy 66 on Lake Powell in the Glen Canyon National Recreation Area. 

 

The Hole-In-The-Rock was listed on the National Register of Historic Places in 1975. 

ESCALANTE, UT 

Source: http://en.wikipedia.org/wiki/Escalante,_Utah 

 

Escalante is a city in Garfield County, Utah, United States, along Utah Scenic Byway 12. As of the 2000 census, the city population was 818. 

 

The town was named after Silvestre Vélez de Escalante, a Franciscan missionary and the first European explorer in the region. In 1776, Escalante 

and his Spanish superior Francisco Atanasio Domínguez left from Santa Fe, New Mexico on an attempt to reach Monterey, California 

(EarthMetrics,1989). During this journey, usually referred to as the Dominguez-Escalante Expedition, Escalante and his companions passed by the 

Grand Canyon and were among the first white men to enter Utah. 

Settlement history 

Members of the Southern Utah militia, under the leadership of Captain James Andrus, passed through the Escalante area during the Black Hawk 

Indian War of the mid-1860s. They recorded finding wild potatoes growing in the area and named a valley just east of the Escalante Mountains 

"Potato Valley". In 1872, a group of settlers from Panguitch investigated the area, meeting members of the John Wesley Powell expedition. 

Powell's group recommended any new community be named Escalante in honor of the explorer, even though the 1776 expedition never reached 

the remote valley. The community of Escalante was finally settled in 1875. The even more isolated community of Boulder to the north was 

established as a ranching community in 1889. 

GRAND STAIRCASE 

Source: http://en.wikipedia.org/wiki/Grand_Staircase 

 



Hayduke Trail Hiking Resources Bundle  Page 20  Handbook – Part C – "As You Go, If you Want" 

 

The Grand Staircase refers to an immense sequence of sedimentary rock layers that stretch south from Bryce Canyon National Park through Zion 

National Park and into the Grand Canyon. In the 1870s, geologist Clarence Dutton first conceptualized this region as a huge stairway ascending out 

of the bottom of the Grand Canyon northward with the cliff edge of each layer forming giant steps. Dutton divided this layer cake of Earth history 

into five steps from the youngest (uppermost) rocks: 

 

    * Pink Cliffs, 

    * Grey Cliffs, 

    * White Cliffs, 

    * Vermilion Cliffs, and 

    * Chocolate Cliffs. 

 

Since then, modern geologists have further divided Dutton's steps into individual rock formations. 

 

 

GRAND STAIRCASE-ESCALANTE NATIONAL MONUMENT 

Source: http://en.wikipedia.org/wiki/Grand_Staircase-Escalante_National_Monument 

 

The Grand Staircase-Escalante National Monument contains 1.9 million acres (7,571 km²) of land in southern Utah, the United States. There are 

three main regions: the Grand Staircase, the Kaiparowits Plateau, and the Canyons of the Escalante. President Bill Clinton designated the area as a 

U.S. National Monument in 1996 using his authority under the Antiquities Act. 

Geography 

The Monument stretches from the towns of Big Water, Glendale and Kanab, Utah on the southwest, to the towns of Escalante and Boulder on the 

northeast. It is slightly larger in area than the state of Delaware. 

 

The western part of the Monument is dominated by the Paunsaugunt Plateau and the Paria River, and is adjacent to Bryce Canyon National Park.  

 

The center section is dominated by a single long ridge, called Kaiparowits Plateau from the west, and called Fifty-Mile Mountain when viewed from 

the east. Fifty-Mile Mountain stretchs southeast from the town of Escalante to the Colorado River in Glen Canyon. The eastern face of the 

mountain is a steep, 2200 foot (650 m) escarpment. The western side (the Kaiparowits Plateau) is a shallow slope descending to the south and 

west, and is the largest roadless piece of land in the lower 48 states. 

Geologic cross section of the Grand Staircase 

 

East of Fifty Mile Mountain are the Canyons of the Escalante. The Monument is bounded by Glen Canyon National Recreation Area on the east and 

south. The most popular hiking and backpacking area is the Canyons of the Escalante, shared with Glen Canyon National Recreation Area. 

Highlights include the slot canyons of Peekaboo, Spooky and Brimstone Canyons, and the backpacking areas of lower Coyote Gulch and of Harris 

Wash. 

 

The Hole-in-the-Rock Road extends southeast from the town of Escalante, along the base of Fifty Mile Mountain. It is important in the history of 

The Church of Jesus Christ of Latter-day Saints (the Mormon or LDS Church) and the settlements of southeast Utah, including Bluff, as well as 

providing access to the Canyons of the Escalante, and to the flat desert at the base of Fifty Mile Mountain that is actively used for grazing cattle. 
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Management 

The Monument is managed by the Bureau of Land Management rather than the National Park Service. This was the first National Monument 

managed by the BLM. Visitor centers are located in Cannonville, Big Water, Escalante, and Kanab. 

Paleontology 

Since 2000, numerous dinosaur fossils over 75 million years old have been found at Grand Staircase-Escalante. 

 

In 2002, a volunteer at Grand Staircase-Escalante discovered a 75 million-year-old dinosaur near the Arizona border. On October 3, 2007, the 

dinosaur's name, Gryposaurus monumentensis (hook-beaked lizard from the monument) was announced in the Zoological Journal of the Linnean 

Society. Monumentensis was at least 30 feet (9.1 m) long and 10 feet (3.0 m) tall, and has a powerful jaw with more than 800 teeth. 

 

Two ceratopsid (horned) dinosaurs, also discovered at Grand Staircase-Escalante, were introduced by the Utah Geological Survey in 2007. They 

were uncovered in the Wahweap formation, which is just below the Kaiparowits formation where the duckbill was extracted. They lived about 80 

million or 81 million years ago. The two fossils are called the Last Chance skull and the Nipple Butte skull. They were found in 2002 and 2001, 

respectively. 

Human history 

Humans didn't settle permanently in the area until the late Basketmaker period, somewhere around AD 500. Both the Fremont and ancestral 

Puebloan people lived here; the Fremont hunting and gathering below the plateau and near the Escalante Valley, and the ancestral Puebloans 

farming in the canyons. Both groups grew corn, beans, and squash, and built brush-roofed pithouses and took advantage of natural rock shelters.  

 

The first record of white settlers in the region dates from 1866, when Captain James Andrus led a group of cavalry to the headwaters of the 

Escalante River. In 1871 Jacob Hamlin of Kanab, on his way to resupply the second John Wesley Powell expedition, mistook the Escalante River for 

the Dirty Devil River and became the first Anglo to travel the length of the canyon. 

 

In 1879 the San Juan Expedition crossed through the Monument on their way to their proposed colony in the far southeastern corner of Utah. They 

eventually arrived at the 1200-foot (400 m) sandstone cliffs that surrounded Glen Canyon they found and named Hole-in-the-Rock, a narrow, 

steep, and rocky crevice and sandy slope that led down to the river. After six weeks of labor they had rigged a pulley system to lower their wagons 

and animals down the cliff, where they crossed the river and climbed back out through Cottonwood Canyon on the other side. 

Controversy 

The Monument was declared in September 1996 at the height of the 1996 presidential election campaign by President Bill Clinton, and was 

controversial from the moment of creation. The declaration ceremony was held at Grand Canyon National Park in Arizona, and not in the state of 

Utah. The Utah congressional delegation and state governor were notified only 24 hours in advance. This was seen by many as a transparent 

political ploy to gain votes in the contested state of Arizona. That November, Clinton won Arizona by a margin of 2.2%, and lost Utah to Republican 

Bob Dole by 21.1%. 

 

Local officials and Congressman Bill Orton (D - UT) objected to the designation of the Monument, questioning whether the Antiquities Act allowed 

such vast amounts of land to be designated. Monument designation also nixed the Andalex Coal Mine that was proposed for a remote location on 

the Kaiparowitz Plateau, and promised to generate jobs for the local economy. 

 

Wilderness designation for the lands in the Monument had long been sought by environmental groups; while designation of the Monument is not 

legally the same as Wilderness designation, for most practical purposes it is very similar. Bill Clinton significantly improved his standing with 

environmentalists by designating the Monument. 

 

There are contentious issues peculiar to the state of Utah. Certain plots of land were assigned when Utah became a state (in 1896) as School and 

Institutional Trust Lands (SITLa, a Utah state agency), to be managed to produce funds for the state school system. These lands included scattered 

plots in the Monument that, critics claimed, could no longer be developed for the sake of Utah's school children. The SITLa plots within the 

Monument were exchanged for federal lands elsewhere in Utah, plus equivalent mineral rights and $13 million dollars cash by an act of Congress, 

the Utah Schools and Lands Exchange Act of 1998, supported by Democrats and Republicans, and signed into law as Public Law 105-335 on October 

31, 1998. 

 

A more difficult problem is the resolution of United States Revised statute 2477 (R.S. 2477) road claims. R.S. 2477 (Section 8 of the 1866 Mining 

Act) states: "The right-of-way for the construction of highways over public lands, not reserved for public uses, is hereby granted." The statute was 

repealed by the Federal Land Policy and Management Act (FLPMA) of 1976, but the repeal was subject to valid existing rights. A process for 

resolving disputed claims has not been established, and in 1996, the 104th Congress passed a law which prohibited Clinton-administration RS2477 

proposed resolution regulations from taking effect without Congressional approval. As of 2005, dirt roads in the Monument are highly disputed, 
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with Kane County officials placing Kane County signs on roads they claim and occasionally applying bulldozers to grade claimed roads, while the 

BLM tries to exert control over the same roads. Resolution of this dispute is unlikely in the immediate future. 

KAIPAROWITS PLATEAU 

Source: http://en.wikipedia.org/wiki/Kaiparowits_Plateau 

 

The Kaiparowits Plateau is a large, high-altitude landform located in southern Utah, in the southwestern United States. Along with the Grand 

Staircase and the Canyons of the Escalante, it makes up a significant portion of the Grand Staircase-Escalante National Monument. Its extension to 

the southeast, Fiftymile Mountain, runs nearly to the Colorado River and Lake Powell, and is a prominent part of the northern skyline from the Glen 

Canyon National Recreation Area. 

Geography 

Roughly triangular in shape, the Kaiparowits Plateau extends for over 50 miles (80 km) from near the town of Escalante in Garfield County, to the 

south and southwest through Kane County and nearly to the border with Arizona. At its southeastern end the plateau rises from Lake Powell nearly 

4000 feet (1200 m) to an elevation of 7584 feet (2311 m). The northeastern edge of the plateau is defined by the Straight Cliffs, below which are 

the broad sandstone flats of the Escalante River. The western edge of the plateau is at the Paria River, Cottonwood Canyon, and the Cockscomb. 

 

The southern end of the plateau is deeply carved by tributaries of the Colorado River, including Rock, Last Chance, Warm, Wahweap, and Coyote 

Creeks. These canyons are now major side channels of Lake Powell. An extension of the plateau's high terrain is known as Smoky Mountain, 

location of one of the few roads on the plateau. The northwestern end of the plateau is less well defined, essentially merging with the Aquarius 

Plateau. Canaan Peak, just south of Highway 12 and the town of Escalante, rises to 9233 feet (2814 m). Overall, the plateau covers an area of 

approximately 1650 square miles (4225 km²), much of it covered by pinyon-juniper woodland. 

 

This topography is well illustrated in a synthetic aerial image (here, 450 kB), which looks northwest from a point near Navajo Mountain. The 

Kaiparowits Plateau is the darker area to the left, while the Escalante River Basin is the lighter area to the right. The Colorado River (as Lake Powell) 

runs across the bottom of the image, and at the upper right is the Aquarius Plateau and Boulder Mountain. 

Geology 

During the later part of the Cretaceous geologic period, the area that is now the Kaiparowits Plateau was located near the western shore of the 

Western Interior Seaway. The interior of the plateau was an area of peat swamps, while what is now the Straight Cliffs were at the shoreline. 

Further to the west was an area known as the Sevier Highlands. Erosion from the Highlands deposited approximately 1500 feet (500 m) of what is 

now known as the Straight Cliffs Formation, a layer of sandstone that makes up the base of the plateau. Remnants of the peat are now seen as 

beds of coal within this layer. Later deposits during the Cretaceous period formed higher sandstone layers, known as the Wahweap and 

Kaiparowits Formations. Further deposition during later epochs formed layers that are now seen at the surface of the plateau, including the 

limestone layers of the Wasatch Formation. 

Fossils 

The sandstone layers of the Kaiparowits Plateau have become a unique source of fossilized remains of the Late Cretaceous Period, vital to 

understanding the evolution of dinosaur and early mammalian species. These layers represent not only an unbroken sequence of the period 

between 70 and 82 million years ago, but have also preserved fine details of the bones, teeth, egg shells, and even the tracks of the animals that 

lived then. The skull of a ceratopsid, a horned dinosaur, was unearthed from the Wahweap Formation in 1998. A species of Struthiomimus, a 

toothless (yet carnivorous) dinosaur, was identified in the Kaiparowits Formation. As recently as 2007, the characterization of an unusual species of 

Gryposaurus, a duck-billed dinosaur, was announced. 

Controversy 

In 1965, the Southern California Edison Company proposed the construction of a 5000 megawatt coal-fired generation plant within the Kaiparowits 

Plateau. This plant was intended to be fed by large coal deposits in the plateau, which may have yielded up to 4 billion tons of fuel. The electricity 

produced would have gone to the growing populations near Los Angeles, San Diego, and Phoenix. Initially hailed as an economic boon to this 

isolated area of southern Utah, the proposal met with growing opposition from federal regulatory agencies and from environments groups, who 

had only recently experienced the scenic canyons of the Colorado River and its tributaries being inundated by Lake Powell, behind the Glen Canyon 

Dam. After ten years of dispute and facing rising construction costs, the proposal was abandonded in 1975. 
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BRYCE CANYON NATIONAL PARK 

Source: http://www.nps.gov/brca/index.htm 

Bryce Canyon is a small national park in southwestern Utah. Named after the Mormon Pioneer Ebenezer Bryce, Bryce Canyon became a national 

park in 1924. 

Bryce is famous for its worldly unique geology, consisting of a series of horseshoe-shaped amphitheaters carved from the eastern edge of the 

Paunsaugunt Plateau in southern Utah. The erosional force of frost-wedging and the dissolving power of rainwater have shaped the colorful 

limestone rock of the Claron Formation into bizarre shapes including slot canyons, windows, fins, and spires called "hoodoos." Tinted with colors 

too numerous and subtle to name, these whimsically arranged rocks create a wondrous landscape of mazes, offering some of the most exciting and 

memorable walks and hikes imaginable. 

Ponderosa pines, high elevation meadows, and fir-spruce forests border the rim of the plateau and abound with wildlife. This area boasts some of 

the world's best air quality, offering panoramic views of three states and approaching 200 miles of visibility. This, coupled with the lack of nearby 

large light sources, creates unparalleled opportunities for stargazing. 

Geology 

Bryce Canyon is not a "real" canyon. It is not carved by flowing water. Water is the active ingredient here, but in the form of "frost-wedging" and 

chemical weathering. 

 

For 200 days a year the temperature goes above and below freezing every day. During the day, melt water seeps into fractures only to freeze at 

night, expanding by 9%. Now as ice, it exerts a tremendous force (2,000-20,000 pounds per squarte inch). Over time this "frost-wedging" shatters 

and pries rock apart. In addition, rain water, which is naturally acidic, slowly dissolves the limestone, rounding off edges and washing away debris. 

Arches 

Windows or arches are natural holes that form along cracks and weak spots in thin walls of rock called "fins." By convention these holes must be at 

least 3 feet in diameter in two perpendicular directions to earn the name arch or window. An imprecise distinction is often made between bridges 

and arches in terms of the processes that form them. It's important to remember that gravity is the key factor in either case. Nevertheless, the 

distinction is that bridges are carved by flowing water, whereas arches can be carved by everything else except flowing water. Indeed, in very few 

circumstances is it possible to say that flowing water had zero contribution in the development of one of these natural holes. Therefore, geologists 

often prefer the term window to collectively describe any large hole in a rock. At Bryce Canyon most of our windows are carved by frost wedging. 

Formational Process: 

Windows start as narrow fractures that run through the rock. At Bryce Canyon these fractures include expansion joints and secondary earthquake 

fractures. These fractures intersect each other at right angles creating a checkerboard-like pattern of weak cracks in the rock. 

  

Weathering and erosion carve through these cracks steadily widening them, opening up slot canyons, leaving behind walls or fins in-between. The 

primary weathering force at Bryce Canyon is frost wedging. Here we experience over 200 freeze/thaw cycles each year. In the winter, melting snow 

in the form of water, seeps into the cracks and refreezes at night. When water freezes it expands by almost 10%, bit by bit, forcing the cracks wider 

and wider in the same way a pothole forms in a road. 

 

At the same time this process is converting ridges into fins, it is also forming windows along the perpendicular fractures within individual fins. Once 

a window becomes too large to support its own roof it will collapse leaving one leg of the window standing detached - thus creating a hoodoo. 

Grand Staircase 

The Grand Staircase is an immense sequence of sedimentary rock layers that stretch south from Bryce Canyon National Park through Zion National 

Park and into the Grand Canyon. In the 1870s, geologist Clarence Dutton first conceptualized this region as a huge stairway ascending out of the 

bottom of the Grand Canyon northward with the cliff edge of each layer forming giant steps. Dutton divided this layer cake of Earth history into five 

steps that he colorfully named Pink Cliffs, Grey Cliffs, White Cliffs, Vermilion Cliffs, and Chocolate Cliffs. Since then, modern geologists have further 

divided Dutton's steps into individual rock formations. 

 

What makes the Grand Staircase worldly unique is that it preserves more Earth history than any other place on Earth. Geologists often liken the 

study of sedimentary rock layers to reading a history book--layer by layer, detailed chapter by detailed chapter. The problem is that in most places 

in the world, the book has been severely damaged by the rise and fall of mountains, the scouring of glaciers, etc. Usually these chapters are 

completely disarticulated from each other and often whole pages are just missing. Yet the Grand Staircase and the lower cliffs that comprise the 

Grand Canyon remain largely intact speaking to over 600 million years of continuous Earth history with only a few paragraphs missing here and 

there. 
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Unfortunately, the Grand Staircase is such a vast region of rock that no matter where you stand on its expanse, most of it will be hidden behind the 

curvature of Earth. Places such as Yovimpa Point and the north slope of the Kaibab Plateau are the exception where even a non-geologist can 

discern the individual chapters of this colossal history book--these immense steps of Dutton's Grand Staircase. 

Hoodoos 

Hoodoos are tall skinny spires of rock that protrude from the bottom of arid basins and "broken" lands. Hoodoos are most commonly found in the 

High Plateaus region of the Colorado Plateau and in the Badlands regions of the Northern Great Plains. While hoodoos are scattered throughout 

these areas, nowhere in the world are they as abundant as in the northern section of Bryce Canyon National Park. In common usage, the difference 

between Hoodoos and pinnacles or spires is that hoodoos have a variable thickness often described as having a "totem pole-shaped body." A spire, 

on the other hand, has a smoother profile or uniform thickness that tapers from the ground upward. 

 

At Bryce Canyon, hoodoos range in size from that of an average human to heights exceeding a 10-story building. Formed in sedimentary rock, 

hoodoo shapes are affected by the erosional patterns of alternating hard and softer rock layers. The name given to the rock layer that forms 

hoodoos at Bryce Canyon is the Claron Formation. This layer has several rock types including siltstones and mudstones but is predominatly 

limestone. Thirty to 40 million years ago this rock was "born" in an ancient lake that covered much of Western Utah. Minerals deposited within 

different rock types cause hoodoos to have different colors throughout their height. 

Formational Process: 

Hoodoos are formed by two weathering processes that continuously work together in eroding the edges of the Paunsaugunt Plateau. The primary 

weathering force at Bryce Canyon is frost wedging. Here we experience over 200 freeze/thaw cycles each year. In the winter, melting snow, in the 

form of water, seeps into the cracks and freezes at night. When water freezes it expands by almost 10%, bit by bit prying open cracks, making them 

ever wider in the same way a pothole forms in a paved road. 

  

Four step formation process (Plateau-Fin-Window-Hoodoo) 

  
 

In addition to frost wedging, what little rain we get here also sculpts the hoodoos. Even the crystal clear air of Bryce Canyon creates slightly acidic 

rainwater. This weak carbonic acid can slowly dissolve limestone grain by grain. It is this process that rounds the edges of hoodoos and gives them 

their lumpy and bulging profiles. Where internal mudstone and siltstone layers interrupt the limestone, you can expect the rock to be more 

resistant to the chemical weathering because of the comparative lack of limestone. Many of the more durable hoodoos are capped with a special 

kind of magnesium-rich limestone called dolomite. Dolomite, being fortified by the mineral magnesium, dissolves at a much slower rate, and 

consequently protects the weaker limestone underneath it in the same way a construction worker is protected by his/her hardhat. 

 

Rain is also the chief source of erosion (the actual removal of the debris). In the summer, monsoon type rainstorms travel through the Bryce 

Canyon region bringing short duration high intensity rain. 

Walls & Narrows 

Walls or fins are narrow walls of rock, bound by joints or fractures on either side. As weathering and erosion open the cracks wider and wider they 

form narrows or slot canyons. The wall left standing in between two slot canyons is called a fin. As fins develop, differential erosion accentuates 

different rock hardness leaving them with a rugose appearance. 

Formational Process: 

Erosion follows fractures in the sides of the Paunsaugunt Plateau called joints. Joints are common in all types of sedimentary rock and are created 

while the rock is lithifying in the same manner that cracks form in mud as it dries. At Bryce Canyon, these joints undergo additional stresses created 

by the huge amounts of energy released during earthquakes along the Paunsaugunt fault and Ruby's thrust fault. While these fault lines are 

currently dormant, many millions of years ago their activity widened and deepened the existing joints. 

 

Snow in the winter melts a little every day and flows into joints. At night it freezes and expands, breaking the rock into smaller pieces. This is called 

frost wedging. Bryce Canyon experiences over 200 days of freeze/ thaw during the year. The frequency of frost wedging in this region makes it the 

most important type of weathering at Bryce Canyon. 

  

Late summers at Bryce Canyon are marked by the monsoon season. Desert monsoons are different than those of India. They drop far less rain, but 

like those in India, are predictable in their afternoon arrival time. Every afternoon in late July and early August, rainstorms pass through Bryce 

Canyon. In the same way dry sponges absorb less water than moist sponges, the very dry rock and soil at Bryce Canyon absorb little water, allowing 
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most of the rain to flow into joints, which cleans out the broken gravel left by frost wedging in the winter--thereby creating slot canyons. Runoff is 

the chief cause of erosion in the park. 

 

Frost wedging and runoff are the two main processes that form walls, fins and landforms at Bryce Canyon National Park. Continued rock 

destruction and removal by these processes will eventually result in windows and hoodoos as the walls and fins become thinner. The China Wall on 

the Fairyland Loop Trail illustrates this evolution very well. The outermost portion of the wall is mainly hoodoos because it has been exposed to the 

forces of weathering and erosion longer than the side of the wall that is closest to the canyon rim. Yet even on the canyon rim side, you can see 

how the windows become increasingly smaller as you near the rim. 

 

Some fins, like The Alligator which can be seen underneath Bryce Point, are capped with a more resistant form of limestone called Dolomite. This 

rock is reinforced with magnesium and cannot be dissolved by the weak carbonic acid that dissolves regular limestone. The hard rock above 

protects the weaker rock below, creating very durable fins. 

THE GRAND CANYON 

Source: http://en.wikipedia.org/wiki/Grand_Canyon 

 

The Grand Canyon is a steep-sided gorge carved by the Colorado River in the United States in the state of Arizona. It is largely contained within the 

Grand Canyon National Park, one of the first national parks in the United States. President Theodore Roosevelt was a major proponent of 

preservation of the Grand Canyon area, and visited it on numerous occasions to hunt and enjoy the scenery. 

 

The canyon was created by the Colorado River over a 5.4 million year period. The canyon is 277 miles (446 km) long, ranges in width from 4 to 18 

miles (6.4 to 29 km) and attains a depth of over a mile (1.83 km) (6000 feet). Nearly two billion years of the Earth's geological history have been 

exposed as the Colorado River and its tributaries cut their channels through layer after layer of rock while the Colorado Plateau was uplifted. The 

"canyon began in the west, followed by another that formed in the east. Eventually, the two broke through and met as a single majestic rent in the 

earth, more commonly referred to as the "Grand Canyon Event" approximately 5.4 million years ago. [...] The merger apparently occurred where 

the river today bends to the west, in the area known as the Kaibab Arch." The major form of the canyon was created by this event. The Colorado 

River continued to erode and form the canyon to the point we see it as today. 

 

Before European immigration, the area was inhabited by Native Americans who built settlements within the canyon and its many caves. The Pueblo 

people considered the Grand Canyon ("Ongtupqa" in Hopi language) a holy site and made pilgrimages to it. The first European known to have 

viewed the Grand Canyon was García López de Cárdenas from Spain, who arrived in 1540. 

Geography 

The Grand Canyon is a massive rift in the Colorado Plateau that exposes uplifted Proterozoic and Paleozoic strata, and is also one of the six distinct 

physiographic sections of the Colorado Plateau province. The Grand Canyon is unmatched throughout the world for the vistas it offers to visitors on 

the rim. It is not the deepest canyon in the world; Kali Gandaki Gorge in Nepal is far deeper, nor the widest (Capertee Valley in Australia is about 1 

km wider and longer than Grand Canyon), not to mention the largest — but the Grand Canyon is known for its overwhelming size and its intricate 

and colorful landscape. Geologically it is significant because of the thick sequence of ancient rocks that are beautifully preserved and exposed in 

the walls of the canyon. These rock layers record much of the early geologic history of the North American continent. 

 

Uplift associated with mountain building events later moved these sediments thousands of feet upward and created the Colorado Plateau. The 

higher elevation has also resulted in greater precipitation in the Colorado River drainage area, but not enough to change the Grand Canyon area 

from being semi-arid. The uplift of the Colorado Plateau is uneven, and the north-south trending Kaibab Plateau that Grand Canyon bisects is over a 

thousand feet higher at the North Rim (about 1,000 ft/300 m) than at the South Rim. The fact that the Colorado River flows in a curve around the 

higher North Rim part of the Kaibab Plateau and closer to the South Rim part of the plateau is also explained by this asymmetry. Ivo Lucchitta of the 

U.S. Geological Survey first suggested that, as the Colorado River developed before significant erosion of the region, it naturally found its way 

across or around the Kaibab Uplift by following a "racetrack" path to the south of the highest part of the plateau. Almost all runoff from the North 

Rim (which also gets more rain and snow) flows toward the Grand Canyon, while much of the runoff on the plateau behind the South Rim flows 

away from the canyon (following the general tilt). The result is deeper and longer tributary washes and canyons on the north side and shorter and 

steeper side canyons on the south side. 

 

Temperatures on the North Rim are generally lower than the South Rim because of the greater elevation (averaging 8,000 ft/2,438 m above sea 

level). Heavy rains are common on both rims during the summer months. Access to the North Rim via the primary route leading to the canyon 

(State Route 67) is limited during the winter season due to road closures. Views from the North Rim tend to give a better impression of the expanse 

of the canyon than those from the South Rim. 
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Geology 

The Colorado River basin (of which the Grand Canyon is a part) has developed in the past 40 million years. A recent study pla

canyon beginning some 17 million years ago. Previous estimates had placed the age of the canyon at 5 to 6 m

published in 2008 in the journal Science utilized uranium

canyon. There is a substantial amount of controversy because this research 

scientific consensus. 

 

The result of all this erosion is one of the most complete geologic columns on the planet.

 

The major geologic exposures in the Grand Canyon range in age from the 2 bi

230 million year old Kaibab Limestone on the Rim. Interestingly, there is a gap of about one billion years between the stratu

million years old and the lower level, which is about 1.5 billion years old. That indicates a period of erosion between two periods of deposition.

 

Many of the formations were deposited in warm shallow seas, near

advanced and retreated over the edge of a proto-North America. Major exceptions include the Permian Coconino Sandstone, which most 

geologists interpret as an aeolian sand dune deposit and several parts of the Supai Group.

 

The great depth of the Grand Canyon and especially the height of its 

strata (most of which formed below sea level) can be attributed to 5,000 

to 10,000 feet (1500 to 3000 m) of uplift of the Colorado Plateau, starting 

about 65 million years ago (during the Laramide Orogeny). This uplift has 

steepened the stream gradient of the Colorado River and its tributaries, 

which in turn has increased their speed and thus their ability to cut 

through rock (see the elevation summary of the Colorado River for 

present conditions). 

 

Weather conditions during the ice ages also increased the amount of 

water in the Colorado River drainage system. The ancestral Colorado 

River responded by cutting its channel faster and deeper.

 

The base level and course of the Colorado River (or its ancestral 

equivalent) changed 5.3 million years ago when the Gulf of California 

opened and lowered the river's base level (its lowest point). This 

increased the rate of erosion and cut nearly all of the Grand Canyon's 

current depth by 1.2 million years ago. The terraced walls of the canyon 

were created by differential erosion. 

 

About one million years ago, volcanic activity (mostly near the western 

canyon area) deposited ash and lava over the area, which at times 

completely obstructed the river. These volcanic rocks are the youngest in 

the canyon. 

Spanish explorers 

In September 1540, under orders from the conquistador Francisco 

Vázquez de Coronado to search for the fabled Seven Cities of Cibola, 

Captain Garcia Lopez de Cardenas, along with Hopi guides and a small 

group of Spanish soldiers, traveled to the South Rim of the Grand Canyon 

between Desert View and Moran Point. Pablo de Melgrossa, Juan Galeras, and a third soldier descended some one third of the wa

until they were forced to return because of lack of water. In their r

great tower of Seville." It is speculated that their Hopi guides must have been reluctant to lead them to the river, since th

routes to the canyon floor. Afterwards, no Europeans visited the Canyon for over two hundred years.

 

Fathers Francisco Atanasio Domínguez and Silvestre Vélez de Escalante were two Spanish Priests who, with a group of Spanish s

southern Utah and traveled along the North Rim of the Canyon in Glen and Marble Canyons in search of a route from Santa Fe to California in 1776. 

They eventually found a crossing that today lies under Lake Powell.

 

Also in 1776, Fray Francisco Garces, a Franciscan missionary, spent a week near Havasupa

Americans. He described the Canyon as "profound". 
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American exploration 

James Ohio Pattie, along with a group of American trappers and mountain men, was probably the next European to reach the Canyon in 1826, 

although there is little documentation to support this. Jacob Hamblin (a Mormon missionary) was sent by Brigham Young in the 1850s to locate 

easy river crossing sites in the Canyon. Building good relations with local Native Americans and white settlers, he discovered Hope Dog in 1858 and 

Pierce Ferry (later operated by, and named for, Harrison Pierce) - the only two sites suitable for ferry operation.[citation needed] He also acted as 

an advisor to John Wesley Powell before his second expedition to the Grand Canyon, acting as a diplomat between Powell and the local native 

tribes to ensure the safety of his party. 

 

In 1857 Edward Fitzgerald Beale superintendent of an expedition to survey a wagon road along the 35th parallel from Fort Defiance to the Colorado 

river led a small party of men in search of water on the Coconino plateau on the south rim of the Grand Canyon. On September 19 near present day 

National Canyon they came upon what May Humphreys Stacey described in his journal as "...a wonderful canyon four thousand feet deep. 

Everyone (in the party) admitted that he never before saw anything to match or equal this astonishing natural curiosity." 

 

Also in 1857, the U.S. War Department asked Lieutenant Joseph Ives to lead an expedition to assess the feasibility of an up-river navigation from 

the Gulf of California. Also in a stern wheeler steamboat "Explorer", after two months and 350 miles (560 km) of difficult navigation, his party 

reached Black Canyon some two months after George Johnson.[citation needed] The "Explorer" struck a rock and was abandoned. Ives led his party 

east into the Canyon — they were the first Europeans to travel the Diamond Creek drainage and traveled eastwards along the South Rim. 

 

In 1858, John Strong Newberry became probably the first geologist to visit the Grand Canyon. 

 

In 1869, Major John Wesley Powell led the first expedition down the Grand Canyon. 

Life zones and communities 

The Park contains several major ecosystems. Its great biological diversity can be attributed to the presence of five of the seven life zones and three 

of the four desert types in North America. The five life zones represented are the Lower Sonoran, Upper Sonoran, Transition, Canadian, and 

Hudsonian. This is equivalent to traveling from Mexico to Canada. Differences in elevation and the resulting variations in climate are the major 

factors that form the various life zones and communities in and around the canyon. Grand Canyon National Park contains 129 vegetation 

communities, and the composition and distribution of plant species is influenced by climate, geomorphology and geology. 

Lower Sonoran 

The Lower Sonoran life zone spans from the Colorado River up to 3500 feet. Along the Colorado River and its perennial tributaries, a riparian 

community exists. Coyote willow, arrowweed, seep willow, western honey mesquite, catclaw acacia, and exotic tamarisk (saltcedar) are the 

predominant species. Hanging gardens, seeps and springs often contain rare plants such as the white-flowering redbud tree, stream orchid, and 

McDougall's flaveria. Endangered fish in the river include the Humpback Chub and the Razorback Sucker. 

 

The three most common amphibians in these riparian communities are the canyon treefrog, red-spotted toad, and Woodhouse’s rocky mountain 

toad. Leopard frogs are very rare in the Colorado River corridor, and are known to exist at only a few sites. There are 33 crustacean species found in 

the Colorado River and its tributaries within Grand Canyon National Park. Of these 33, 16 are considered true zooplankton organisms. 

 

Only 48 bird species regularly nest along the river while others use the river as a migration corridor or as overwintering habitat. The Bald Eagle is 

one species that uses the river corridor as winter habitat. 

 

River otters may have disappeared from the park in late 20th century and muskrats are extremely rare. Beavers cut willows, cottonwoods, and 

shrubs for food, and can significantly affect the riparian vegetation. Other rodents, such as antelope squirrels and pocket mice, are mostly 

omnivorous, using many different vegetation types. Grand Canyon bats typically roost in desert uplands, but forage on the abundance of insects 

along the river and its tributaries. In addition to bats, coyotes, ringtails, and spotted skunks are the most numerous riparian predators and prey on 

invertebrates, rodents, and reptiles. 

 

Raccoon, weasel, bobcat, gray fox, and mountain lion are also present, but are much more rare. Mule deer and desert bighorn sheep are the 

ungulates that frequent the river corridor. Since the removal of 500 ferral burros in the early 1980s, bighorn sheep numbers have rebounded. Mule 

deer are generally not permanent residents along the river, but travel down from the rim when food and water resources there become scarce. 

 

The insect species commonly found in the river corridor and tributaries are midges, caddis flies, mayflies, stoneflies, black flies, mites, beetles, 

butterflies, moths, and fire ants. Numerous species of spiders and several species of scorpions including the bark scorpion and the giant desert 

hairy scorpion inhabit the riparian zone. 

 

Eleven aquatic and 26 terrestrial species of mollusks have been identified in and around Grand Canyon National Park. Of the aquatic species, two 

are bivalves (clams) and nine are gastropods (snails). Twenty-six species of terrestrial gastropods have been identified, primarily land snails and 

slugs. 
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There are a approximately 47 reptile species in Grand Canyon National Park. Ten are considered common along the river corridor and include 

lizards and snakes. Lizard density tends to be highest along the stretch of land between the water's edge and the beginning of the upland desert 

community. The two largest lizards in the Canyon are gila monsters and chuckwallas. Many snake species, which are not directly dependent on 

surface water, may be found both within the inner gorge and the Colorado River corridor. Six rattlesnake species have been recorded in the park. 

 

Above the river corridor a desert scrub community, composed of North American desert flora, thrives. Typical warm desert species such as 

creosote bush, white bursage, brittle brush, catclaw acacia, ocotillo, mariola, western honey mesquite, four-wing saltbush, big sagebrush, 

blackbrush and rubber rabbitbrush grow in this community. The mammalian fauna in the woodland scrub community consists of 50 species, mostly 

rodents and bats. Three of the five Park woodrat species live in the desert scrub community. 

 

Except for the desert banded gecko, which seems to be distributed only near water along the Colorado River, all of the reptiles found near the river 

also appear in the uplands, but in lower densities. The desert gopher tortoise, a threatened species, inhabits the desert scrublands in the western 

end of the park. 

 

Some of the common insects found at elevations above 2,000 feet are orange paper wasps, honey bees, black flies, tarantula hawks, stink bugs, 

beetles, black ants, and monarch and swallowtail butterflies. Solpugids, wood spiders, garden spiders, black widow spiders and tarantulas can are 

found in the desert scrub and higher elevations. 

Upper Sonoran and Transition 

The Upper Sonoran Life Zone includes most of the inner canyon and South Rim at elevations from 3,500 to 7,000 feet. This zone is generally 

dominated by blackbrush, sagebrush, and pinyon-juniper woodlands. Elevations of 3,500 to 4,000 feet are in the Mojave Desert Scrub community 

of the Upper Sonoran. This community is dominated by the four-winged saltbush and creosote bush; other important plants include Utah agave, 

narrowleaf mesquite, ratany, catclaw, and various cacti species. 

 

Approximately 30 bird species breed primarily in the desert uplands and cliffs of the inner canyon. Virtually all bird species present breed in other 

suitable habitats throughout the Sonoran and Mohave deserts. The abundance of bats, swifts, and riparian birds provides ample food for 

peregrines, and suitable eyrie sites are plentiful along the steep canyon walls. Also, several endangered California Condors that were re-introduced 

to the Colorado Plateau on the Arizona Strip, have made the eastern part of the Park their home. 

 

The conifer forests provide habitat for 52 mammal species. Porcupines, shrews, red squirrels, tassel eared Kaibab and Abert's squirrels, black bear, 

mule deer, and elk are found at the park's higher elevations on the Kaibab Plateau. 

 

Above the desert scrub and up to 6,200 feet is a pinyon pine, Utah and one seed juniper woodland. Within this woodland one can find big 

sagebrush, snakeweed, Mormon tea, Utah agave, banana and narrowleaf Yucca, winterfat, Indian ricegrass, dropseed, and needlegrass. There are a 

variety of snakes and lizards here, but one species of reptile, the mountain short-horned Lizard, is a particularly abundant inhabitant of the piñon-

juniper and ponderosa pine forests. 

 

Ponderosa pine forests grow at elevations between 6,500 feet and 8,200 feet, on both North and South rims in the Transition life zone. The South 

Rim is includes species such as gray fox, mule deer, bighorn sheep, rock squirrels, pinyon pine and Utah juniper. Additional species such as Gambel 

oak, New Mexico locust, mountain mahogany, elderberry, creeping mahonia, and fescue have been identified in these forests. The Utah tiger 

salamander and the Great Basin spadefoot toad are two amphibians that are common in the rim forests. Of the approximately 90 bird species that 

breed in the coniferous forests, 51 are summer residents and at least 15 of these are known to be neotropical migrants. 

Canadian and Hudsonian 

Elevations of 8,200 to 9,000 feet are in the Canadian Life Zone, which includes the North Rim and the Kaibab Plateau. Spruce-fir forests 

characterized by Englemann spruce, blue spruce, Douglas fir, white fir, aspen, and mountain ash, along with several species of perennial grasses, 

groundsels, yarrow, cinquefoil, lupines, sedges, and asters, grow in this sub-alpine climate. Mountain lions, Kaibab squirrels, and northern 

goshawks are found here. 

 

Montane meadows and subalpine grassland communities of the Hudsonian life zone are rare and located only on the North Rim. Both are typified 

by many grass species. Some of these grasses include blue and black grama, big galleta, Indian ricegrass and three-awns. The wettest areas support 

sedges and forbs. 

ZION NATIONAL PARK 

Source: http://en.wikipedia.org/wiki/Zion_National_Park 

 

Zion National Park is a national park located in the Southwestern United States, near Springdale, Utah. A prominent feature of the 229-square-mile 

(593 km2) park is Zion Canyon, 15 miles (24 km) long and up to half a mile (800 m) deep, cut through the reddish and tan-colored Navajo Sandstone 

by the North Fork of the Virgin River. Located at the junction of the Colorado Plateau, Great Basin, and Mojave Desert regions, the park's unique 
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geography and variety of life zones allow for unusual plant and animal diversity. Numerous plant species as well as 289 species of birds, 75 

mammals (including 19 species of bat), and 32 reptiles inhabit the park's four life zones: desert, riparian, woodland, and coniferous forest. Common 

plant species include cottonwood, Cactus, Datura, Juniper, Pine, Boxelder, Sagebrush, yucca , and various willows. Notable megafauna include 

mountain lions, mule deer and Golden Eagles, along with reintroduced California Condors and Bighorn Sheep. 

 

Human habitation of the area started about 8,000 years ago with small family groups of Native Americans; the semi-nomadic Basketmaker Anasazi 

(300 CE) stem from one of these groups. In turn, the Virgin Anasazi culture (500 CE) developed as the Basketmakers settled in permanent 

communities. A different group, the Parowan Fremont, lived in the area as well. Both groups moved away by 1300 and were replaced by the 

Parrusits and several other Southern Paiute subtribes. The canyon was discovered by Mormons in 1858 and was settled by that same group in the 

early 1860s. In 1909, U.S. President William Howard Taft named the area a National Monument to protect the canyon, under the name of 

Mukuntuweap National Monument. However, in 1918, the acting director of the newly created National Park Service changed the park's name to 

Zion as the original name was locally unpopular. Zion is an ancient Hebrew word meaning a place of refuge or sanctuary. The United States 

Congress established the monument as a National Park on November 19, 1919. The Kolob section was proclaimed a separate Zion National 

Monument in 1937, but was incorporated into the park in 1956. 

 

The geology of the Zion and Kolob canyons area includes nine formations that together represent 150 million years of mostly Mesozoic-aged 

sedimentation. At various periods in that time, warm, shallow seas, streams, ponds and lakes, vast deserts and dry near-shore environments 

covered the area. Uplift associated with the creation of the Colorado Plateaus lifted the region 10,000 feet (3,000 m) starting 13 million years ago. 

Geography and climate 

The park is located in southwestern Utah in Washington, Iron, and Kane counties. Geomorphically, it is located on the Markagunt and Kolob 

plateaus, at the intersection of three North American geographic provinces: the Colorado Plateaus, the Great Basin, and the Mojave Desert. The 

northern part of the park is known as the Kolob Canyons section and is accessible from Interstate 15, exit 40. 

 

The 8,726-foot (2,660 m) summit of Horse Ranch Mountain (photo) is the highest point in the park; the lowest point is the 3,666-foot (1,117 m) 

elevation of Coal Pits Wash, creating a relief of about 5,100 feet (1,600 m). 

 

Streams in the area take rectangular paths because they follow jointing planes in the rocks. The stream gradient of the Virgin River, whose North 

Fork flows through Zion Canyon in the park, ranges from 50 to 80 feet (15 to 24 m) per mile (0.9–1.5%)—one of the steepest stream gradients in 

North America. 

 

The road into Zion Canyon is 6 miles (9.7 km) long, ending at the Temple of Sinawava ("Sinawava" refers to the Coyote God of the Paiute Indians). 

At the Temple, the canyon narrows and a foot-trail continues to the mouth of the Zion Narrows, a gorge with walls as narrow as 20 to 30 feet (6–9 

m) wide and up to 2,000 feet (610 m) tall. The Zion Canyon road is served by a free shuttle bus from early April to late October and by private 

vehicles the other months of the year. Other roads in Zion are open to private vehicles year-round. 

 

The east side of the park is served by the Zion–Mount Carmel Highway, which passes through the Zion–Mount Carmel Tunnel and ends at Mount 

Carmel Junction. On the east side of the park notable park features include Checkerboard Mesa (photo) and the East Temple. 

 

West of Zion Canyon, the Kolob Terrace area features The Subway, a slot canyon hike, and Lava Point, with a panoramic view of the entire area. 

The Kolob Canyons section, further west near Cedar City, features one of the world's longest arches, Kolob Arch. 

Zion rock formation, photo c. 1941 by Ansel Adams 

 

Spring weather is unpredictable, with stormy, wet days being common, mixed with occasional warm, sunny weather. Precipitation is heaviest in 

March. Spring wildflowers bloom from April through June, peaking in May. Fall days are usually clear and mild; nights are often cool. Summer days 

are hot (95 °F to 110 °F; 35 °C to 43 °C), but overnight lows are usually comfortable (65 °F to 70 °F; 18 °C to 21 °C). Afternoon thunderstorms are 

common from mid-July through mid-September. Storms may produce waterfalls as well as flash floods. Autumn tree-color displays begin in 

September in the high country; inside Zion Canyon, autumn colors usually peak in late October. Winter in Zion Canyon is fairly mild. Winter storms 

bring rain or light snow to Zion Canyon and heavier snow to the higher elevations. Clear days may become quite warm, reaching 60 °F (16 °C); 

nights are often 20 °F (−7 °C) to 40 °F (4 °C) . Winter storms can last several days and make roads icy. Zion roads are plowed, except the Kolob 

Terrace Road, which is closed when covered with snow. Winter driving conditions persist from November through March. 

Human history 

Archaeologists have divided the long span of Zion's human history into three cultural periods: the Archaic, Protohistoric and Historic periods. Each 

period is characterized by distinctive technological and social adaptations. 

Archaic period 

The first human presence in the region dates to 8,000 years ago when family groups camped where they could hunt or collect plants and seeds. 

About 2,000 years ago, some groups began growing corn and other crops, leading to an increasingly sedentary lifestyle. Later groups in this period 

built permanent villages called pueblos. Archaeologists call this the Archaic period and it lasted until about 500 CE. Baskets, cordage nets, and 
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yucca fiber sandals have been found and dated to this period. The Archaic toolkits included flaked stone knives, drills, and stemmed dart points. 

The dart points were attached to wooden shafts and propelled by throwing devices called atlatls. 

 

By 300 CE some of the archaic groups developed into an early branch of seminomadic Anasazi, the Basketmakers. Basketmaker sites have grass- or 

stone-lined storage cists and shallow, partially underground dwellings called pithouses. They were hunters and gatherers who supplemented their 

diet with limited agriculture. Locally collected pine nuts were important for food and trade. 

Protohistoric period 

Both the Virgin Anasazi and the Parowan Fremont disappear from the archaeological record of southwestern Utah by about 1300. Extended 

droughts in the 11th and 12th centuries, interspersed with catastrophic flooding, may have made horticulture impossible in this arid region. 

 

Tradition and archaeological evidence hold that their replacements were Numic-speaking cousins of the Virgin Anasazi, such as the Southern Paiute 

and Ute. The newcomers migrated on a seasonal basis up and down valleys in search of wild seeds and game animals. Some, particularly the 

Southern Paiute, also planted fields of corn, sunflowers, and squash to supplement their diet. These more sedentary groups made brownware 

vessels that were used for storage and cooking. 

Exploration and settlement by Euro-Americans 

The Historic period begins in the late 18th century with the exploration of southern Utah by Padres Silvestre Vélez de Escalante and Francisco 

Atanasio Domínguez. The padres passed near what is now the Kolob Canyons Visitor Center on October 13, 1776, becoming the first people of 

European descent known to visit the area. In 1825, trapper and trader Jedediah Smith explored some of the downstream areas while under 

contract with the American Fur Company. 

 

In 1847, Mormon farmers from the Salt Lake area became the first people of European descent to settle the Virgin River region. In 1851, the 

Parowan and Cedar City, Utah areas were settled by Mormons who used the Kolob Canyons area for timber, and for grazing cattle, sheep, and 

horses. They prospected for mineral deposits, and diverted Kolob water to irrigate crops in the valley below. Mormon settlers named the area 

Kolob—in Mormon scripture, the heavenly place nearest the residence of God. 

 

Settlements had expanded 30 miles (48 km) south to the lower Virgin River by 1858. That year, a Southern Paiute guide led young Mormon 

missionary and interpreter Nephi Johnson into the upper Virgin River area and Zion Canyon. Johnson wrote a favorable report about the 

agricultural potential of the upper Virgin River basin, and returned later that year to found the town of Virgin. In 1861 or 1862, Joseph Black made 

the arduous journey to Zion Canyon and was very impressed by its beauty. 

 

The floor of Zion Canyon was settled in 1863 by Isaac Behunin, who farmed corn, tobacco, and fruit trees. The Behunin family lived in Zion Canyon 

near the site of today's Zion Lodge during the summer, and wintered in Springdale. Behunin is credited with naming Zion, a reference to a place of 

peace mentioned in the Bible. Two more families settled Zion Canyon in the next couple of years, bringing with them cattle and other domesticated 

animals. The canyon floor was farmed until Zion became a Monument in 1909. 

 

The Powell Geographic Expedition entered the area in 1869 after their first trip through the Grand Canyon. John Wesley Powell visited Zion Canyon 

in 1872 and named it Mukuntuweap, under the impression that that was the Paiute name. Powell Survey photographers John K. Hillers and James 

Fennemore first visited the Zion Canyon and Kolob Plateau region in the spring of 1872. Hillers returned in April 1873 to add more photographs to 

the "Virgin River Series" of photographs and stereographs. Hillers described wading the canyon for four days and nearly freezing to death to take 

his photographs. 

Protection and tourism 

Paintings of the canyon by Frederick S. Dellenbaugh were exhibited at the St. Louis World's Fair in 1904, followed by a glowing article in Scribner's 

Magazine the next year. That, along with previously created photographs, paintings, and reports, led to U.S. President William Howard Taft's 

proclamation on July 31, 1909 that created Mukuntuweap National Monument. In 1917, the acting director of the newly created National Park 

Service visited the canyon and proposed changing its name to Zion from the locally unpopular Mukuntuweap. The United States Congress added 

more land and established Zion National Park on November 19, 1919. A separate Zion National Monument, the Kolob Canyons area, was 

proclaimed on January 22, 1937, and was incorporated into the park on July 11, 1956. 

 

Travel to the area before it was a national park was rare due to its remote location, lack of accommodations, and the absence of real roads in 

southern Utah. Old wagon roads were upgraded to the first automobile roads starting about 1910, and the road into Zion Canyon was built in 1917, 

to as far as The Grotto. 

 

Touring cars could reach Zion Canyon by the summer of 1917. The first visitor lodging in Zion Canyon, called Wylie Camp, was established that 

same year as a tent camp. The Utah Parks Company, a subsidiary of the Union Pacific Railroad, acquired Wylie Camp in 1923, and offered ten-day 

rail/bus tours to Zion, nearby Bryce Canyon, Kaibab, and the North Rim of the Grand Canyon. The Zion Lodge complex was built in 1925 at the site 

of the Wylie tent camp. Architect Gilbert Stanley Underwood designed Zion Lodge (photo) in the "Rustic Style" and the Utah Parks Company funded 

the construction. 
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Work on the Zion–Mount Carmel Highway started in 1927 to enable reliable access between Springdale and the east side of the park. The road 

opened in 1930 and park visitation and travel in the area greatly increased. The most famous feature of the highway is the 1.1-mile (1.8 km) Zion – 

Mt. Carmel Tunnel, which has six large windows cut through the massive sandstone cliff. 

 

In 1896, local rancher John Winder improved the Native American footpath up Echo Canyon, which later became the East Rim Trail. Entrepreneur 

David Flanigan used this trail in in 1900 to build cableworks that lowered lumber into Zion Canyon from Cable Mountain. More than 200,000 board 

feet of lumber were lowered by 1906. The auto road was extended to the Temple of Sinawava, and a trail built from there 1 mile (1.6 km) to the 

start of the Narrows. Angel's Landing Trail was constructed in 1926 and two suspension bridges were built over the Virgin River. Other trails were 

constructed by the Civilian Conservation Corps during the 1930s. 

Geology of the Zion and Kolob canyons area 

The nine known exposed geologic formations in Zion National Park are part of a super-sequence of rock units called the Grand Staircase. Together, 

these formations represent about 150 million years of mostly Mesozoic-aged sedimentation in that part of North America. The formations exposed 

in the Zion area were deposited as sediment in very different environments: 

 

    * The warm, shallow (sometimes advancing or retreating) sea of the Kaibab and Moenkopi formations; 

    * Streams, ponds, and lakes of the Chinle, Moenave, and Kayenta formations; 

    * The vast desert of the Navajo and Temple Cap formations; and 

    * The dry near-shore environment of the Carmel Formation. 

 

The Kolob Canyons are a set of finger canyons cut into the Kolob Plateau. 

 

Uplift affected the entire region, known as the Colorado Plateaus, by slowly raising these formations more than 10,000 feet (3,000 m) higher than 

where they were deposited. This steepened the stream gradient of the ancestral Virgin and other rivers on the plateau. 

 

The faster-moving streams took advantage of uplift-created joints in the rocks. Eventually, all Cenozoic-aged formations were removed and gorges 

were cut into the plateaus. Zion Canyon was cut by the North Fork of the Virgin River in this way. During the later part of this process, lava flows 

and cinder cones covered parts of the area. 

 

High water volume in wet seasons does most of the downcutting in the main canyon. These flood events are responsible for transporting most of 

the 3 million short tons (2.7 million metric tons) of rock and sediment that the Virgin River transports yearly. The Virgin cuts away its canyon faster 

than its tributaries can cut away their own streambeds, so tributaries end in waterfalls from hanging valleys where they meet the Virgin. The valley 

between the peaks of the Twin Brothers is a notable example of a hanging valley in the canyon. 

Biology 

The Great Basin, Mojave Desert, and Colorado Plateau converge at Zion and the Kolob canyons. This, along with the varied topography of canyon–

mesa country, differing soil types, and uneven water availability, provides diverse habitat for the equally diverse mix of plants and animals that live 

in the area. The park is home to 289 bird, 79 mammals, 28 reptiles, 7 fish and 6 amphibian species. These organisms make their homes in one or 

more of four life zones found in the Park: desert, riparian, woodland, and Coniferous forest. 

 

Desert conditions persist on canyon bottoms and rocky ledges away from perennial streams. Sagebrush, Prickly pear Cactus, and Rabbitbrush, 

along with Sacred Datura and Indian Paintbrush, are common. Utah Penstemon and Golden Aster can also be found. Milkvetch and Prince's Plume 

are found in pockets of selenium-rich soils. 

 

Common daytime animals include Mule Deer, Rock Squirrels, Pinyon Jays, and Whiptail and Collared lizards (photo). Desert Cottontails, Jackrabbits, 

and Merriam's Kangaroo Rats come out at night. Cougars, Coyotes, Gray Foxes, and Ring-tail Cats are the top predators. 

 

Cooler conditions persist at mid-elevation slopes, from 3,900 to 5,500 feet (1,200 to 1,700 m). Stunted forests of pinyon pine and Juniper coexist 

here with manzanita shrubs, cliffrose, serviceberry, Scrub Oak, and yucca. Stands of Ponderosa Pine, Gambel Oak, manzanita and aspen populate 

the mesas and cliffs above 6,000 feet (1,800 m). 

 

Golden Eagles, Red-tailed Hawks, Peregrine Falcons, and White-throated Swifts can be seen in the area. California Condors and Bighorn Sheep were 

introduced in the 1990s. Nineteen species of bat also live in the area. 

 

Boxelder, Fremont Cottonwood, maple, and willow dominate riparian plant communities. Animals such as Bank Beavers, Flannel-mouth Suckers, 

Gnatcatchers, Dippers, Canyon Wrens, the Virgin Spinedace, and Water Striders all make their homes in the riparian zones. 


