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Earth fissures are open surficial ten- 
sion cracks in sediments that may dis- 
play vertical or horizontal displacement. 
They range up to 15.2 meters (50 feet) 
wide, 18.3 meters (60 feet) deep, and 
15.8 kilometers (9.8 miles) long. Earth 
fissures are relatively common in cen- 
tral, southern, and western Arizona, 
where sedimentary basins have under- 
gone substantial ground-water depletion. 
They have already damaged several man- 
made structures: d ore damage will 
occur within the next few decades as 
ground-water levels continue to decline 
and urbanization encroaches into areas 
where fissures exist or could form. 

Figure 2 .  Location map showing approximate 
extent of Picacho basin (shaded area). 

Most earth fissures form as a result 
of compaction of sediment caused by 
ground-water withdrawal. In Arizona, 
they primarily occur in basins where 
ground-water levels have substantially 
declined (Schumann and Genualdi, 1986). 
As ground water is withdrawn, buoyant 
forces are removed from unconsolidated 
or semiconsolidated sediment, which 
compacts at depth, causing subsidence of 
the land surface. Variations in the 
thickness or character of sediment 
cause some areas to subside more than 
adjacent areas. This differential subsi- 
dence produces horizontal stresses in 
sediment. Earth fissures develop where 
tensional stress levels are high, typically 
around the margins of basins where lat- 

eral variations in subsurface geology are 
most abrupt. 

Earth fissures are a significant geo- 
logic hazard in Arizona. Differential 
land subsidence and the resultant earth 
fissures have damaged a irariety of facil- 
ities in central and southern Arizona: 
roads, railroads, pipelines (water, petro- 
leum, natural and sewage), water 
wells, canals, buildings, and an earth- 
filled dam (Schumann and others, 1984). 
The Central Arizona Project (CAP) aque- 
duct and subsidiary aqueducts cross 

areas with known earth fissures. Hazards 
posed by existing and potential earth 
fissures were, therefore, considered in 
CAP planning and construction. The 
aqueduct was routed to avoid crossing a 
fissure that developed during the 

, 

planning phase of the project, and 1 
portions of the aqueduct were specially 
engineered to withstand the development 1 
of earth fissures. Yet in 1988, a fissure 
opened and damaged the aqueduct in 
northern Avra Valley. Clearly, further 
study is needed to determine the extent I 

Figure 2. Aerial photograph of part of the eastern portion of Picacho basin. The old earth 
fissure discussed in the text is shown as a system of dark lines extending from top to bottom 
on the left side of the photo. identified features are as follows: EF - other earth fissures; 
PM - southern end of Picacho Mountains; CAP - Central Arizona Project aqueduct; SPRR- 
Southern Pacific Railroad tracks; I-10 - Interstate Highway 10; Fig. 3 - location of Figure 3. 
The photograph was taken by the Arizona Department of Transportation in August 1987. 
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