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I  a and Subsidence in the Salt 
River VaIley west of Phoenix 
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- L&P. F~IIOWS therefore, to know where wate; wells (Figure 1); land- 
Arizona Geolo8i~l Su- subsidence has occurred, surveying problems have 

fissures have developed, occur;red; and some agricul- 
When Arizona's popula- and potential exists for - tural fields have had to be 

' tie-n be'gan to increase in hture subsidence and 
1 - 

releveled. In September 
_ ' the late 19401s, demand for fissuring. , ! ,1992 flooding, exacerbated 

groufid pater intensified. - - 'More than 15 feet of by land subsidence, caused 
/ 

Since then, in manyqarts of land subsidence was problems on ahd near Luke 
southern Atizyna, pound measured at-bne locality Air Force ~ a s e  (APB), 
water has been pumped , west of Phoenix, in an area located within this area. - - 

faster t$an naturalrecharge bounded by Intestare Four inches-of rain fell 
~ m e u s r c e s  has occurred. As a Highway 10, the Agua Fria north of the AFB in just a 
ail, gas, $ e ~ t h e m l  consequencemf excessive River, and the White Tank few hours. '$Vater over- 
aad kliwa regulatim grourid-water withdrawal Mountains. Earth fissures topped the Dysart drain, 1 

followed by sediment- have developed; differentia1 which was designed t d  
com~action, ,the land - subsidence has damaged carry runoff water from the 

*surface has subsided and buildings, roads,railroads, AFB eastward to the Agua 
largk crazks, called "earth irrigation canals, flood- - - 
fissures," have developed. see SWBSIDBNCB, page 4 
This has happened within 

- = , or near Apache Junction, 
Mesa, and n 6 h  Phoeb ,  
as-well as in many less- - - - 

h - - &&. . f  - 
J -  populated areas, including 

t \ , L . ! .  - I .hg, zw , Avra valley nohwest of - 
:- - 

' .  - -aaie Tuaon, parts of Cochise 
C6ynty, western Pinal 

1 -: - \-:, - - ' , r  

. - -gbp.Wantbd dounty, and the ~altR(ver li ,- Valley ,west of Phoenix. - - \, - - 1 --pa@ 2, /, . ( 
\ \ . - -  - - - . Subsidence has also oc- 

- - i ~&&%&d curred in Tu,cson, but 

- ) - $Page Q - fissures have not been 
fl - noted. In time, subsidence 

b Geot&nnal . and fissuring will take place 
I a - Test Hole( beneath other existing 

! 1 ,J-pap4 urban areas, and cities will 
, . expand into subsiding 

C - . - P&wn I .  1m'~ation mml, IoLted 5 1l2 miles no t ib tk  ofLitcb~eld 
I 

\ 

1 r .  I areas. It is important; - Park, tbat bas cracked because of diffweny lqnd subsidence. . - 
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1 ~-~h,e-k?izona Geological 
h '  *q Survey (AZGS) ieleasedla 

new @t of-publications 
available fof purchase. - 

;- The lisJ conta.ins.402 - 
maps and re$rts that- . 

f I ' re - depict. or desaobe ; 

hi 1 . . - A$zonaJs geplogy. 
1 lg~ologichiazards and- 

lirnitafions, and rhineral 
-.-and energy resourcqs. 

The list include3 75 - 
repop on mimral '- - 

resources, 44 on potential k3.y 
ge6thermaJ respurces, 38 

1: ?- cq 01, aTid gas resources, - @ o~geologic hazards 

(i 
- and limitatio"&,179 ; 

l-  _ _ geologic map?, and 3'3 \ 
'r -. . -! / bibliog9,hiCs and , 

; ,  - 2  inde@% (Sane ofi these 
4- are iaqptified in more - 

il ian one category.) A'L 
- ,- free copy may be ob- i: 

A . tained fmrn th-e MGS: 
. I  

,L. 

,4 . - -c ' , ' I  
' - -4n the pas[ 2 years the , aa~i@nt'~ time may t-- :-I p&t issu&, %ill be 

&ona Geological Survey &voed td the form2 ; . ublished in the Down-to- 
r 

(AZGS) has lost two 4- publications such as - -Earth Series.-- ' 
time support~staff positions - bulletins, special @a~ers, &e request yod&*lp in 
becabelof budget Gduc- ~ i r ~ l a r s ,  and maps. ' caking fume issues of - 
tiops. -A drafter-illhstratar ' We plan to/co"ntinue to ~ r i z o n a ~ e o l o ~ ~ o s t  ' -. ' / 

&&ion W~S> eliminated in Arizqnu G$~logy " -effective. Please tellus . 
1991 &&~&xtive july l , ~  )qUa&~ly, bm are ITial$4t- ! khaww of hfotnqtion ' - 
, 19% eifaar,positio&,- ing d~tribtitign policies, - ' are n~Bsf fhqu. ,-, 
was abolishd, A fd-time - , . the rylmbed of coplej to- - ‘%,. ~ e ' * a  ~ e l c 6 r n ~ o u r - ~  \ 

drafter-flustrator and 4 I. p,wtt,the types @informa- . -- . qug&%ti&, i@d>omin&s 
bqlf-thked~to@aL&sistant f loq'fo ia&de, a$d ., - * . a6@i1t,dr&0t@ &~j&,~in 1 1' 

<.-. .5 
a~mw.auiu@t$e to asijst/ $ n t h g  F Q S ~  w wu :' : ; ~ ~ ~ ~ - & & ~ l i a s $ ~ s v  -2 .-..,, we 
in pdpding ieoP%i!+ap ' ~ o p ~ i a u e t o ~ ~ o i i n , " ' ~ m . ~  - 4 c j t ~ ~ q p o d i  Lm ye&&!! . 
lidd reports f6i pubfii~tios ~$foIo@rqa+ ~-60at~- ,, of&-r)~?$"g@ggk!. . .. x 

TO adwt r r  these staR A Z G S ~ ~ ~ G B  i@ a- , - . M ~ t i p ~ ~  - - L :_ - -  'f@&6e , 
. de&ea~&, y~ have ties~new~Y/releap$d ; . - - ad@eyya6."?$ig&$i9ns - 
su&tmti&=hFg~$i , ' < pdblicationsL&d$fq of- ' pqd- $3&$ef9@. D+y D. 
gSPhii$, a5d ~ + i t ~ a l  - %p+lal kt@ip'the. r < .  9 >: ' $ g ~ ~ , ~ ~ i $ l a a ~ f e  

pro~e$ut~s>. Q I I ~  chpg r gyl&@c&xpndriiI rttd 1 i diii+dst:, .$&$& Geq 
was te reduqe  ridn nu B\i - . @e pub@ C;;era!- -, <- I .: ~~&ali~w:w-~:~arB ' . ' 
&boloq f q n ~ ~  10 4 pag4 intwyt a3$es1 ~lliicj~; _ - &c#i.~%+&;AkJ 
'6 ., h u e  8 th&ex$to@ - , &er&ic,o@tpofly inclhi@d . . ,97~19~16,-; . " . .  -- - 

r ,  L' , < x-\ , ,  .A- ;*.. $ 4  t /' 

j/ . . , - 
The Arizona Geological , ~ a b o n  in Arizona, dited - ~o&'tfi& 3,000 square 
survey' has *?leased sqveral 
_new publications s5ce I 

- June 1953. They may be 
p,jr~hP8~2frmm the M~~ ~ i g . 0 0  
Geologic? Survey, 845 N. I This bdetin was 
Park Bue., #100, Tucson, 
A2 85719-4816. ~ k r s  are issue of driro 

* shipped bybp~ ;  a street but we hikd to 
is req&.d fd- - publication number 

- prografn danagers of delivery. All orders must ; scales. 
I be-prepaid by check or 

'moneyorder$ayabie in Land Subsidence and 
s.S. dollars to-the ~ f i z & a  - 

P- Berg, Ohio qeorogica! ~eolo~ical~~ukvey. Add 
'.I Suwel's Dept- of Nambb th&d shipping charges to - . , - ~esources, 4383 

our total order: ' 

If 
"ntqi"guaE mve, 
, Bldg. B, ~olurhbus, OH-- 

'~224-1362:. , ' 

)1,01 - $5.00, d&$%llp 
- - 

[ ' > ,  

\i , J 
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- granitic r~cks  that are - 1 

flanked by low-lying, >, , upper Cenozoic basalts 
oflhe Senling1 voldniy 

,field, Volcanic rocks 
f o d  the bedrock - 
foundation foF?he Paint- , 

- an en*opment of early 

. - 

, I - rnafic &eq that a r e  
1 ' . commonly associated , 

copper, and gold. This Mountain, moderatqly , 



Geothermal Test Hole 
Tonto Drilling Services, 

based in Salt Lake City, 
completed a geothermal test 
hole, the Alpine-Federal #I, 
at a total depth of 4,505 feet 
on August 29, 1993. The 
hole is about 6 miles north 
of Alpine, Arizona, in T. 6 
N., R. 30 E., sec. 23, Apache 
County. It was drilled to 
determine the hot-dry-rock 
geothermal potential of the 
granitic basement rocks in 
east-central Arizona. The 
U.S. Department of Energy 

and Arizona Department of 
Commerce funded the 
project. 

'Ihe Datil Formation 
(Tertiary) is at the surface 
at the drill site. The hole 
was cored from 500 feet to 
total depth. The operator 
reported the following 
formation tops: Baca 
Formation (Eocene), 1,093 
feet; early Tertiary red 
beds, 3,139 feet; Cretaceous 
rocks, 3,260 feet; San 
Andres Limestone (Per- + c - ,  

Mark Your 
Calendar 
Fossil ~ymposium. 

- appJoximately 100 homes 

The first annual Fossils it- Hood- 

of Arizona Symposium _ inrelateQ damage and cleanup- 

will be held Saturday, ' efforts cost more than $3 
November 13, 1993, at. ' 

have been 

the Mesa Southwest made to modify the Dysart - 

Museum, 53 N. i drain tot take into acco+t 

MacdonaldcMesaAZ 'pa" and anrici~atd land 
85201-7325. F~~ addi- subsidence and prevent , -7- 
tional information, fyture flood dapge. 
contact Brian McClelland In 1987 five agencies- - ' 
or Rob Price at coopeqtively prepared a 

(602) 644-2230. , _1:1,000,000-scale mdp hat 
, i - shows ar&s where ground- 

, - '  - i - 
I 

' \  1 

mian), 3,369 feet; Glorieta 
Sandstone (Permian), 3,436 
feet; basaltic dike, 3,639 
feet; and Yeso Formation I 

is' the official-hewletter of thd 
Arizona Geological Suyey. 

Publishkd quarterly. . 

(Permian), 3,751 feet. 1 1  -- Vol.23,N0.3-  ' - 1  
The yeso Formation in- 
cluded two basaltic units, 1-1 F3e Symigton 

Governor o f  Arizona / 

- 

I 
probably dikes. The drillec 

, 
Larry D Fellows- 

thickness of the upper One Director & State Geologist, 
was slightly more that 100 1 . . Rose Ellen McDonnell feet, and the drilled = - * Administrativg 
thickness of the lower one 

" 
Services 0jjiGr - 

- 
was about 60 feet. The Evelyn M. ~ m d e n ~ o l d e r  ' 
hole was in the lower dike , ,Copy Editor - , , 

Peter F. Corrao 
'- Design and Production, ' . '  , _  . 

Copyfight 19s @ 

by the Ariwda Geological S w e y  a printed on recycled paper 

and e-arth-fissure areas. , - - 

The Gp was published b i  
the &GS as Map_23. A ' 
1:500,000-scale version af 
the samZ map was released , 
as ~ ~ ~ S - o p e n - ~ d e  Report 
86-14. Both may be , 

purchasedlfr~mtbe AZGS: . 
Map 23 is $4.00, plus - 
shipping; Open-File Report - 
86214 h $5.00, plus ship 
ping; (See the list of - T 
shipping charges on page 2 
of & issue'.) 

Comty* ,hrizona. The 
Black Rock #12 we8 , 
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