








































































































Chapter Nine includes effects of major climate changes of the last few million years.
Climate change affects rates of erosion, deposition and local topography on both sides of the
hingeline. The Wasatch Range, the Uinta Mountains, the Deep Creek Range, the La Sal
Mountains, and some other of the higher mountains of Utah receive large amounts of snow in
the winter. During periods when the climate of the region is colder and wetter than now,
enough snow falls to remain through the summer, to accumulate in the winter, and produces
glaciers. The evidence of past periods of glaciation can be seen as cirques, moraines, little
mountain lakes, and striated bedrock where debris in the moving ice gouged scratches as the
ice traveled over the bedrock.

Because most of the Utah portion of the basins of the Basin and Range province
have no stream outlet to the ocean, lakes form in low places. Lake level of these closed-
basin drainages respond to climate changes. The Great Basin is closed area with no
drainage outlet to the ocean. Large and small lakes form in its many sub-basins and
fluctuate in size as the climate over the region changes. Many contain water only for
shoat times every decade or so. Great Salt Lake is the largest lake in the Great Basin.
For thousands of years, water containing small amounts of salt and impressive amount of
sediment has flowed into the lake, deposited the sediment, and then evaporated leaving
behind the salt. Enough salt has been left behind to make present lake very salty, much
saltier than the oceans.

Great Salt Lake, controlled by today's semi-arid climate, occupies only a small
portion of the Great Basin. Fifteen thousand years ago, during the most recent major Ice
Age, a very large lake, Lake Bonneville, covered most of northwestern Utah, and about a
quarter of the Great Basin. On our year-long geologic time scale, that is only three
minutes ago. The cool wetter climate at that time drove the lake higher and higher
until it reached and flowed across the rim of the Great Basin into the Snake River,
down the Columbia River, and into the Pacific Ocean. Both the glaciers of the mountains
and the large lakes were effects of climate change. When the climate became drier again,
more water evaporated from the lake's surface than the lake received and it shrank and
shrank to about the size of the present Great Salt Lake, about one thousand feet lower
than the highstand of Lake Bonneville. The sand and gravel deposits built at different
stages of the lake now provide construction materials for the buildings and roads of
western Utah and the Wasatch Front.
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A string of high mountains along the northwest borders of Utah known as
metamorphic core complexes has a complicated geologic history. During Geologic Chapters
Five and Six, parts of the earth's crust stayed significantly hotter for long periods of time
than their surroundings. The heat and pressure re-metamorphosed some of the already-
metamorphosed bedrock of Utah's Chapter One basement and metamorphosed some of the
overlying layered sedimentary rock. Igneous rock intruded these metamorphic rocks
making the entire complexes of rock hotter and less dense that their surrounding. With the
extension of the Basin and Range in Chapter Nine, these complexes of igneous and
metamorphic rock rose up like corks carrying sedimentary rocks above them some of which
slid off the highlands and traveled miles away. The highlands with their igneous interiors
form the high mountains of the northwest corner of Utah: the Raft River Mountains and
the Pilot Range. Some ranges of the Basin and Range province, such as the Snake Range
along the Utah Nevada border have characteristics of fault-bounded ranges and
metamorphic core complexes.
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Resources from Chapter Nine:

Erosion during Chapter Nine has exposed some of the resources created in
Chapters One through Eight... stone, oil and gas, coal, potash, and metals. Three resources
we mine today are the product of the geologic processes of Chapter Nine. The most obvious
are the sand and gravel deposits of the lakes of the Basin and Range. Mining and chemical
companies also harvest diverse salts from the lakes of the Basin and Range basins.

Another potential energy resource, geothermal energy, is a little more complicated.
Because the crust of western Utah is thinner and warmer than the crust to the east of the
hingeline, Most of Utah's hot springs occur along or west of the hingeline. Faults can act
like plumbing systems. Colder water percolates into the earth along cracks and through
rocks. The crust gets hotter at depth so the water heats up. Then, being warmer and less
dense, the water rises along faults to the surface. Just the normal thermal gradient of the
earth heats water sufficiently to drive the system. However, in a few areas such as at
Roosevelt Hot Springs and Sulfurdale near Cove Fort still- cooling masses of igneous rock
heat the circulating water. Two of these areas produce enough hot water and stream to
generate electricity.

Scenery... what Chapter Nine rocks AND LANDFOMRS look like today:

Dr. William Lee Stokes calls Utah the ""Bedrock State." We have the bold red cliffs of
the Colorado Plateau, the subtle gray mountains of the Basin and Range, and the grand
mountains of the Rocky Mountains. None of the bedrock of these features is Chapter Nine rock.
Chapter Nine rocks are mostly sediments of the past 17 million years. Chapter Nine deposits
carried by wind, water, glaciers, ground failures, and human beings can be found in the basins
of the Basin and Range, the valleys of the Rocky Mountain physiographic province, and the
canyons of the Colorado Plateau.

The scenery that you see across Utah today is Chapter Nine scenery and the landforms
you see are Chapter Nine landforms. Don’t confuse the age of landforms with the age of the
rock they are made of. Virtually all of the Basin and Range landforms did not exist 20 million
years ago. The Uinta Mountains and some of the features of the Colorado Plateau formed in
Chapters Six and Eight, but the erosional landforms result from etching of rocks by the
Colorado River system which has been hard at work only for about 20 million years, Chapter
Nine.




UTAH GEOLOGY TOMORROW

Geology is cumulative. The landforms of tomorrow are built from the landforms of
today. Areas exposed to the ravages of erosion will continue to erode and the sediment will
travel to a destination and become layered sediments. Eventually, tectonic forces in the earth
will change from their Chapter Nine mode and Chapter Ten will begin.

From the perspective of our lifetimes, we will live, and our children will live, and
their children will live in Chapter Nine. An understanding of the geology tends to increase
an appreciation of the scenery and science around us. Understanding the geology also has
many practical applications. Geologists unravel geologic history with practical objectives to
determine and understand current conditions and to foresee future. For example, a
geologist involved in the search for oil and gas needs to understand where, and how the oil
and gas was formed millions of years ago, and the rocks and structures where it can be
trapped. An engineering geologist examining a site for a dam needs to know the history of
the rocks, soil and landforms at the site to determine what needs to be considered in
designing and building a dam that will be safe and function properly.

The present is the key to the past, the past is the key to the present and both the
past and the present are the key to the future.

Resources from the future Chapter Ten:

To understand where new energy, mineral, and water resources will be developed
and how to develop and manage them, we need to understand the geologic controls that
determine the occurrence of these resources.

Hazards of Chapter Ten:

The landscape of Utah continually changes although most of the changes are so slow
or so infrequent that many people are not aware of them. Hazards to life and property
associated with some of these changes can be mitigated effectively if the geology is
understood and respected. Every structure we build upon the earth relies on and reacts to
its geologic conditions. Considering the geology of the site is an integral step of locating,
designing, and building any structure. When it is skipped, it is as hazardous financially as
not checking liens on a property.

Scenery... the joy factor Utah’s spectacular geology, whenever:

Geology is a very practical science and it is also an entertaining science. As with
most science, an understanding of it grows with time. The laboratory for geology is the
out of doors. Every where you drive, hike, bicycle, or walk you see geology.

If you have suggestions on how this book can be more helpful transmitting the
pure pleasure of understanding Utah's geology, please let us know. Actually, please let
us know however we can improve this book. It is meant for readers like you.
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