
GEOLOGICAL I SURVEY I 
The State agetry 

for geologic information 

To inform the pubki: slbwt 
@?dog& processes, mteri- 
als, and resources in Ari- 
zona and assist citizens, 
businesses, governmental 
agencies, and elected offk 
ciais in making informed 
decisions about managing 
Arizona's land, water, min- 
eral, and enwgy resources. 

GOALS 1 
Inform the public about 
geologic processes, 
materials. and resources 
in a timely, courteous 
manner. 

Map and describe the bed- 
rock and surficial geology 
of Arizona. 

lnvestiite and docurnen! 
gedogic processes and 
materials that might be 
hazardous to the-pu~ii 
or have adverse impact 
on land use and 
remurce management. 

Administer the rules, regu- 
Miom, and 
dicies established 

Ground-Water 'Pumping 
Causes Arizona to Sink 
Larry D. Fellows 
Director and State Geologist 

The land has subsided in 
several parts of southern Ari- 
zona since 1950 and is still 
subsiding. Two dish-shaped 
areas in Maricopa and Pinal 
Counties, as much as 6 miles 
wide, have subsided more 
than 15 feet at their centers. 
Gigantic open cracks @- 
sures), commonly 5-10 feet 
wide and 10-20 feet deep, 
have developed along their 
margins (Figure 1). Subsid- 
ence and related features 
have already caused serious 
problems and have the po- 
tential to cause even more. 
Around Phoenix, urban de- 
velopment is moving into 
subsiding areas that were 
once predominantly rural. 
Subsidence is taking place 
within the City of Tucson. 

What causes the land to 
subside? Subsidence is tak- 
ing place in southern Ari- 
zona because ground water 
has been pumped over an 
extended period of time 
faster than recharge has oc- 
curred. Subsidence does not 

sidence because it's in what 
geologists call the "Basin 
and Range" province, which 
consists of alternating linear 
mountain areas and struc- 
tural basins. 

The Basin and Range, , 

which extends northwest- 
ward from western Texas 

and northern Mexico into 
southern Oregon and Idaho 
(Figure 2), developed from 
about 15 to 5 million years 
ago in response to crustal 
stretching. Rocks cracked 
and broke into large blocks, 
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