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ü Causes of subsidence and earth fissures 

ü Subsidence and fissures in southwest Utah 

 

 

 

 

 

Subsidence & Earth Fissures Arrive in Utah 

Outline 

Å 1972 ï Northern Escalante Desert (Milford area) 

Å 2004 ï Parowan Valley 

Å 2005 ï Southern Escalante Valley (Beryl Jct.)  

Å 2009 ï Cedar Valley 

ü Hazards associated with subsidence 

and fissures 

 

 

 

 

 

Hazards associated with subsidence and 

fissures 



Geologic Setting of SW Utah Basins 

ü Basin and Range Physiographic Province  

ü Fault-bounded bedrock basins filled with unconsolidated deposits 

several thousand feet thick 

ü Principle recharge is from precipitation, inflow from bedrock 

aquifers, irrigation, and streams 

ü Groundwater pumping is the largest source of discharge 

ü Agricultural and municipal pumping have increased significantly in 

southwestern Utah basins since the 1990s 



ü Groundwater decline due to pumping that exceeds aquifer recharge 

ü Compaction of fine-grained sediment resulting in permanent ground 

subsidence 

ü Development of tension cracks (fissures) due to differential 

compaction (settlement) of the aquifer 

What Causes Subsidence and Earth Fissures? 



ü Typically form as hairline cracks that may extend 

to water table 

ü Enlarged by surface-water erosion 

How Earth Fissures Form 



Northern Escalante Desert - Milford 

ü Cordova (1974) USGS/DNR Technical Pub. 43 

ü First documented subsidence in Utah 

ü Up to 30 feet of groundwater decline from 1950-1971 

4 inch offset 

ü Pump/pipeline connection 

offset 4 inches 

ü Subsidence often goes 

unnoticed in agricultural 

areas 



Parowan Valley 

ü DuRoss and Kirby (2004) reconnaissance investigation:  

Å Several earth fissures 

up to 660 feet long 

Å Localized at eastern 

Parowan Gap and the 

Little Salt Lake playa 

Å Both N-S and E-W 

trending 

Å Fissure developed on 

Parowan Gap Road 



Parowan Valley Fissures 

Parowan Gap Parowan Gap Playa 

ü DuRoss and Kirby (2004): 

Å Fissure formation likely related to desiccation of clay-rich playa 

deposits due to water-level declines in Parowan Valley of up to 102 

feet since the early 1960s  - may have been enhanced by drought 

conditions. 



Parowan Valley 

Subsidence 



Southern Escalante Valley 

ü January 2005 flood near Beryl Junction 



Escalante Valley 
Lund & others (2005) 

ü Five earth fissures  

ü Up to 1300 feet long 

ü Hairline cracks 

ü Deep erosional gullies 

ü Differential displacement 



Escalante Valley 
Lund and others (2005) 

ü Water table decline of up to 100 feet 

during the past half century led to aquifer 

compaction and land subsidence 

ü Fissures formed in response to differential 

subsidence of basin-fill deposits 



Escalante Valley 
Interferometric Synthetic Aperture Radar (InSAR) 

ü Persistent subsidence in 

north central part of valley 

(1993-2006) 

ü Previously unmapped 

subsidence area in the 

southern end of valley 

appeared in 1999 

ü Subsidence extent and rate 

are expanding in most areas 

ü Maximum projected 

cumulative subsidence from 

1998 to 2016 will be 3.8 feet 

10/11/2005 

 

12/5/2006 

Forster (2006 & 2012) 



Cedar Valley 
Knudsen and others (2012) 

ü May, 2009: Enoch City reports a ñfaultò 

bisecting the Parkview Subdivision 

ü Cracked & displaced pavement/curbs 

ü Reversed flow of sewer line 

ü Nearly 2 ½ miles long fissure 

ü Earth fissure, not a fault 

ü First subsidence/fissure to cause 

substantial damage to Utahôs  built 

environment 

 



Cooperative Study With CICWCD 

ü Map the extent of earth fissures in Cedar Valley 

ü Assess the amount of groundwater-level decline in Cedar 

Valley 

ü Map the subsurface extent of fine-grained compressible 

sediments 

ü Quantify changes in land surface elevation  

ü Prepare a final report and maps detailing findings including 

recommendations for subsidence/fissure mitigation 



Earth Fissure 

Inventory 

ü Nearly 4 miles of 

fissures discovered 

in Cedar Valley 

 

ü Two principal 

fissure areas 

identified: 

1. Enoch graben 

 

2. NW of Quichapa 

Lake 

 



ü Enoch-graben-west 

fissure is the only 

fissure with vertical 

displacement 

ü Associated with 

Quaternary faults 

ENOCH FISSURES 



Enoch 

Fissure Continues to Grow 

ü Vertical displacement rate of the 

Enoch-graben-west fissure is about 

1.7 inches/year 

Aug ó09 Apr ó11 



Enoch Fissure Continues to Grow  
ü Enoch-graben-west-fissure lengthening apparent on historical air photos  

ü 800 feet of southward lengthening from ô97 to ô06 

ü Southern tip is currently within 1500 feet of established neighborhoods 


