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TEST HOLES IN SOU THERN ARIZ ONA VALLEY S  

Phillip W .  John s on 
U .  S. Geolog ical Survey 

The alluvial vall eys in the B a s in and Rang e Lowlands provinc e constitute about 
half the land area of s outhe rn Arizona. The troughlike depre s s ions between the moun
tain blocks  are  partly filled with alluvial s e diment s .  Most  of the g round wate r of the 
s outhern part of the State occur s within the alluvial depo sits . The extent and variety 
of natural r e s ourc e s  within and below the alluvium c an be dete rmine d only by careful 
analy s i s  of g eolog ical and g e ophys ical data and te st  drilling . 

At p r e s ent, r e c o r d s  of about 8 0  te st hol e s  drilled for oil and g a s  explo r ation are  
on public record at  the Arizona State Land D epartment.  The r e c o rds of the s e  test 
hole s are listed in table 5 and thei r  distribution is shown on figure 1 0 .  

Mo st of the 8 0  exploratory te st  well s li sted in table 5 are  in the s outhea s te rn 
part of the State whe r e  the r e  are  known outc rops of Paleozoic and Me s o zoic  marine 
and b racki sh-wate r depo s it s  in the adj ac ent mountain s .  The s e  olde r s e dimentary 
rocks have b e en penetrated at s everal location s .  A te st  hole drilled to 4 , 2 1 0  fe et in 
s e c .  5 ,  T .  22  S. , R .  27 E . , 20 mile s no rth of Dougla s ,  penetrated C r etac e ou s ( ? )  
s andstone and Paleozoic strata below the middle of the Nac o g roup, and bottomed in 
g r anite.  A hole drille d  8 mil e s  we st, in s e c .  2 5, T .  2 1  S .  , R. 2 5  E .  , howeve r ,  went 
to 5 , 04 0  fe et and reportedly bottomed in T e r tiary o r  C retac eous volcanic rock s .  S e d
imentary and volc anic rocks of p o s  s ible C r etac eous o r  T e rtiary ag e were penetrated 
below the alluvium in seve ral hol e s  in the vic inity of W illc ox .  A hole near Sonoita 
Vall ey in s e c .  34 , T .  1 8  S. , R. 1 8  E .  , about 40 mile s s outheast  of Tuc son, wa s drille d  
t o  a depth o f  2 , 6 5 6 feet entirely i n  C retaceou s  r o ck s .  In a few plac e s ,  a s  i n  the hole 
in s ec .  1 3 , T .  6 S. , R .  24 E . , about 1 0  mil e s  no rthwe st  of Saffo rd, s e dimentary 
rocks of unidentifie d  o rig in and ag e we r e  penetrate d  ( Kne chtel, 1 9 38 ) .  

B rac ki sh-wate r depo s it s  of T e rtiary age c rop out along the C olorado Rive r  north 
of Yuma and in the vic inity of Imp e r ial Valley in C alifornia, and depo s it s  lithologi
c ally s imilar we r e  penetrated below the alluvium in s everal hol e s  drilled near Yuma. 
Othe r te s t  hole s that penetrated the full thickne s s  of alluvium have bottome d  in in
trus ive , vol c ani c ,  o r  metamorphic rock s .  

Mo st o f  the te s t  hol e s  liste d  have bottomed in alluvial depo sit s .  The de ep e s t  
te st  hole in Arizona, in s ec .  3 6 ,  T .  14  S . , R .  3 0  E . , about 30 mil e s  s outh o f  San 
Simon, r eportedly wa s drilled through 7 , 579  fe et of c onglome rate without enc ounte r 
ing bedrock ( Sabin s ,  1 9 57b) . Data from other hol e s  drilled within the alluvium show 
that the r e  i s  a c on s iderable rang e in the thickne s s  of alluvial depo s its  within com
paratively short  di stanc e s  in a s ingle valley. Info rmation from wate r -well log s sug 
g e st s  that the alluvial depo s its  r e st o n  a surfac e o f  mode rately rug g e d  r elief that i s  
not c onfined entir ely t o  zone s paralleling the mountain front s .  P reliminary a e r o 
magnetic map s o f  area s n e a r  Willc ox and no rth o f  B en s on al s o  sug g e s t  c omplex s truc
tural or topog raphic patte rns below the valley fill that may b e  extensions of expo s ed 
feature s .  The rang e in thickne s s i s  al s o  markedly diffe rent in s eparate valleys 
( Mc Ke e ,  1 9 5 1 ) .  A study of well log s from we s te rn P inal C ounty, currently unde r 
way by the U .  S .  G e ological Su rvey, may provide an analy s i s  of the g round - wate r 
r e s e rve s in that area bas e d  on the stratig raphic makeup of the alluvial depo s it s .  Two 
small- s c al e  inv e s tig ations ba s e d  on the analy s i s  of well cutting s from the Tuc s on 
area  ( C oul s en, 1 9 5 0 ;  Kidwai,  1 9 5 7 ) have indic ate d that the alluvial dep o s it s  may be 
subdivide d  into sub su rfac e stratig r aphic units  on the b a s i s  of their c ompo s ition and 
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di stribution. The s e  sub surfac e stratig raphic s tudie s will be  u s eful in analyzing 
g r ound- water c ondition s and the g eologic hi story of the area.  

Exploration fo r o r e  r e s e rv e s  below alluvial cover ha s b e en active in  r e c ent year s ,  
although little detailed info rmation ha s b e en r elea s e d  regarding the s e  activitie s .  The 
r e c ently developed Pima Mine,  about 2 0  mil e s  southwe st of T uc son, is in rocks lying 
below a c ov e r  of about 2 0 0  feet of alluvium. Its di s c ove ry wa s made by c ombining 
g eophy s ic al technique s and te s t  drilling ( Thurmond, Heinr ichs,  and Spaulding , 1 9 54 ) .  

Although ITIo st of the li sted te st  hole s we r e  located without g eological o r  g e o 
phy s ic al a s s i s tanc e and drill e d  without g eolog ical analy s i s  of the mate rial s  penetrated, 
drille r s '  log s and a few s ets  of s ampl e s  from well cutting s are available .  At least  
locally, the information from the s e  hol e s  c ould be integ rated with surfac e g e ology, 
aeromagnetic ITIapping , and wate r - well log s to provide a measure of unde r s tanding 
of the sub surfac e g eology of the b a s ins and the r elationship to the mountain blocks .  
An analys i s  of the s e  meag e r  data will b e  helpful fo r the exploration for ground-wate r ,  
mine ral, and petrol eum r e sourc e s  below the valleys of the region. 
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