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Southern Utah is Geological Heaven
Petrified Sand Dunes at a smaller scale



Petrified Sand Dunes Interpretation
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NW to SE Geologic Cross-Section of Southern Utah
at a larger scale
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Northwest Southeast



Tilted Geology Up Cedar Canyon
Geology is fascinating at all scales
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Rotating Photos to Remove Dip
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Moenkopi Chinle Jurassic Composite



Cedarôs Red Hill
excellent example of backthrust
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Historical Water Issue in Cedar City
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Cedar Still has Water Problems:
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Åñregulatingò water rights is going to be beginning with 
the most recently issued water rights;

ÅState Engineer, Kent Jones, visited Cedar City in Jan 
2016 to meet water rights owners & interested citizens;

Åthere will be more public meetings;

Åexisting water rights: 50,000 - 76,000 acre-feet 
(regulators show 34-52% error in known water rights); 

ÅStating the list of existing water rights has inaccuracies; 

Åthe CICWCD has been working hard to find ways to 
import waterto the valley (not including tapping 
resources within the Cedar Valley Drainage Basin).



1977 Mobil Oil Project
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ÅThis example relates to fluid 
flow in Southern Utah.

ÅThe Taurus Mountains in 
Turkey provide a water source, 
which travels in rock layers and 
siphons back up into Cyprus.

ÅThis driveshydrocarbonsand
expelsthemfrom thesystem.

ÅIt also heats water, and creates 
the basis for hydrothermal 
alteration which relates to the 
ancient mines found on Cyprus.
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Throughflow, Baseflow, and the Age of Water

ÅCoal Creek is the principal 
source of recharge to the 
Cedar Valley basin-fill aquifer 
(Thomas & Taylor, 1946; Bjorklund & others, 1978) .

ÅConsolidated-rock aquifers 
are an important secondary 
component of the Cedar 
Valley drainage basinôs 
ground water system, but are 
currently of relatively minor 
importance for water supply  
(J. Mason, U.S. Geological Survey) .
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Geologic Age shows Geologic Separation
between the west hills and the Cedar Valley Fill Aquifer

ÅBaseflow fromCedarMountainto the

centerof CedarValley must bypass east 

dipping beds, and the Hurricane Fault, 

which is connected to porous Jurassic 

Navajo sands 5,000-8,000 feet down the 

Hurricane Fault plane.

ÅAlthough Lake Bonneville did not reach 

Cedar Valley, the ancient QuichapaLake 

was larger in this wetter time.

ÅThe USGS says water in the valley is older 

because it flows a longer path from the 

bedrocks to the east and to the west.

ÅIt seems too coincidental age dating shows 

this is the exactly same age as the much 

wetter Lake Bonneville time.
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Young Water

500-1,000 years

Older Water

16,500 years



In Cedar Valley, like below, there are barriers to Baseflow
from the mountains to the east into the valley in the west

ÅBedrock dips to the east;

ÅFaultsboundingthevalleydisrupt
baseflow, especially into the 
Cedar Valley basin fill aquifer, 
which is isolated by clays and is 
very shallow.
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http://cbgwma.org/index.php?option=com_content&task=view&id=60&Itemid=115



Few wells in CedarValley are deeper than 800 feet
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North-to-South cross-section through the Cedar Valley Aquifer, Roice Nelson, 19 Sep 2005.



Details show somewhat isolated shallow aquifers
bounded by layers of clay, isolating Lake Bonneville age water
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West-to-East cross-section through the Cedar Valley Aquifer, Roice Nelson, 19 Sep 2005.



The Water Available from Wells is defined 
by the Potentiometric Surface
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http://www.ce.utexas.edu/prof/maidment/tmpaper/spring98/landrum/map.htm



Cedar Valley Basin Fill Aquifer Potentiometric Surface
Oct 2009 Mar 2010 Residual Sep 1939-Oct 2009
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Investigation of land subsidence and earth fissures in Cedar Valley, Iron County, Utah, Tyler Knudsen, Paul Inkenbrandt, William Lund, Mike Lowe, & Steve Bowman, 2014
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Investigation of land subsidence and earth fissures in Cedar Valley, Iron County, Utah, Tyler Knudsen, Paul Inkenbrandt, William Lund, Mike Lowe, & Steve Bowman, 2014

Zoom on the 1939-2009 residual change 
in the Potentiometric Surface 

Cedar, we have a problem!



Looking at the Bigger Picture
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ÅThere is significant baseflow 
discharge from The Great Basin (e.g. 
Cedar City at 5,000 feet) to the south 
(e.g. St. George at 3,000 feet).

ÅThere is equal or larger baseflow 
discharge from The Great Basin (e.g. 
Cedar Valley) to the southeast (e.g. 
The Grand Canyon).

ÅThisdischargeis much deeper than
800feet, with water running below 
the isolated Cedar Valley Fill Aquifer.



Water Tanks in Cedar City demonstrate hydrostatic pressure

ÅStacking water increases density 1 pound per square 
inch every 2.31 feet, by the equation p=density (water 
1 g/cm2)*gravity (9.7 m/s2)*depth (or height).
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ÅThe pressure in our water 
faucet is tied to the height 
the water tank is above us.

ÅLess than normal hydrostatic 
pressure means there is a 
leak in the water system. 



Iron County and the Entire Southern Great Basin
have lower than normal hydrostatic pressure
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Formation Pressure as a Potential Indicator of High Stratigraphic Permeability 

Rick Allis , Utah Geological Survey 


