
Southeastern Arizona - T rip V- 2 

GENERAL GEOLOGY OF SOUTHEASTERN ARIZONA 

T RIP V, ROAD LOG 

( C  ontinue d) 

Second Day - - April 6,  1 9 59 

Leade r s :  E .  B .  Mayo and W .  D. Pye 

Driving Distance :  2 2 5 . 7 mil e s  Log g e d  Distanc e:  2 1 6 . 9 mil e s  

Starting Time : 7 : 00 A .  M. 

General Statement: 

The route leads northward, along the axi s  of Sulphur Spring s Valley to Elfrida. F rom Elfrida the 
cour s e  i s  westward to the southe rn Dragoon Mountain s and the old mining camps of Glee son and C ourtland. 
It will then continue northward along Sulphur Spring s Valley, finally turning eastward to a s c end the out­
wash apron of the C hiricahua Mountain s .  The route will then head northward and northeastward ove r 
Apache Pas s, and on to Bowie and State Highway 86 .  F rom Bowie the route is southwe stward to W illcox, 
then along the no rthe rn margin of Willcox Playa. It ascends southwe stward past the northe rn edge of the 
Red Bird Hill s ,  pas s e s  betwe en the Gunnison Hill s and Steele Hill s ,  c ro s s e s  the Little D ragoon Mountains 
via T exa s C anyon, and de sc ends to B en s on on the San Pe dro Rive r .  B eyond B enson the highway a sc ends 
we stward between the Whetstone Mountain s on the south and the Rincons on the north to Mountain View, 
and on to Tuc s on. 

The party will s e e :  ( 1 ) the thrust blocks,  intrus ions and abandoned mining camps of the southe rn 
Dragoon Mountains ;  ( 2 ) some of the volc anic rocks of the northe rn C hiricahua Mountains ; ( 3 ) the P r e c am­
brian g ranite and the C retac eous and Paleozoic s ections in Apache Pas s ;  (4)  Willcox Playa, lowe st  part 
of Sulphur Sp ring s Valley;  ( 5 ) the Paleozoic section of the Gunnison Hill s ,  and the young er Precambrian 
Apache and Paleozoic sequenc e s  of the Little D ragoon Mountains ;  ( 6 ) the porphyritic g ranite of T exas 
C anyon; and (7)  the ste eply- dipping Mioc ene ( ? )  Pantano beds we st of B enson. 

o.  0 1 32. 9 

0 . 3 1 3 3. 2 

O .  6 1 3 3. 8 

1 . 0 1 34 . 8 

6 . 9 14 1 .  7 

Leave Gads den Hotel. 

Unde rpa s s ,  and curve left. 

Leave Douglas .  

U .  S .  Highway 666 .  T URN RIGHT. At 3 : 0 0 ,  P e r illa Mountain s ;  at 1 : 0 0 ,  P e dr e ­
g o sa Mountains ,  with C hiricahua Mountains beyond; at 1 2 : 1 5 , Swi s s helm Moun­
tains ;  at 1 0 : 30 ,  D ragoon Mountains ;  at 9 : 00 to 1 0 : 0 0 ,  Mule Mountains .  Route 
leads northward along Sulphur Spring s Valley.  

The correlation of lowe r Pal eozoic strata in thi s area i s  in question at the p r e s ent 
time.  Sabins ( 1 9 57a) de s c ribe d  the C ambrian B ol sa and Ab rigo strata in Arizona 
as the lithog enetic equivalents of the C ambrian Bli s s  and Ordovician EI Paso 
strata in New Mexico, whe reas  Epi s and Gilbert ( 19 5 7)  contend that they are  not. 
The problem is reviewed by Dickenson ( 6) ;  s e e  road log at mileag e 236 .  7 .  In 
the C hiric ahua Mountains ,  Sabins ( 1 9 57al propo s e d  the Devonian Portal forma­
tion which he sug g e sted wa s a facie s chang e betwe en the Martin limestone of 
southern Arizona and the Devonian Pe rcha shale of New Mexico.  Epi s ,  G ilbe rt 
and Lang enheim ( 1 9 57 )  sugge sted that, in the Pedregosa and Swis shelm Moun­
tains ,  the equivalent of the Portal formation is only the lower part of the Martin 
limestone. They propo sed to s eparate the lowe r part of the Martin a s  the Swi s s ­
helm formation and sugge sted that the Devonian P e rcha, Portal, Swi s s helm and 
Mo renci formations are all somewhat olde r than the Martin limestone (Pye,  D .  
Bi sbee - Douglas airport on right. C ontinue no rthwar d  along axis of valley b e ­
tween Swi s shelm Mountains o n  right and Mule Mountains o n  left. 

Sulphur Spring s Valley extends northward about 9 0  mil e s  from the Inte rnational 
Boundary. It has an ave rag e width of about 20 mil e s ,  and an area of about 1 , 800 
squar e  mil e s .  The southern two -fifths of  this area,  the Douglas ba sin, is  trib-
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7 . 6 149 . 3 

1 .  1 1 50 . 4 

3. 0 1 53 . 4 

3. 7 1 57 .  1 

2. 2 1 59 . 3 

1 . 3 1 60 .  6 

1 . 0 1 6 1 .  6 

Southeaste rn Arizona - T rip V - 2  

utary to Whitewater Draw, which drains into the Y aqui Rive r in Mexico ;  the 
no rthe rn thre e - fifths forms a depre s s ion of inte rior drainag e,  the Willc ox basin, 
with a large barren alkali flat, the Willcox Playa (mileag e 274. 6) ,  in the lowest 
part. The valley is named fo r Sulphur Spring s at the southe rn end of the alkali 
flat, about six mil e s  north of Pearce .  The valley alluvium rang e s  in thickne s s  
from le s s  than 1 0 0  fe et to more than 2, 000 feet ( Meinzer and Kelton, 1 9 1 3 ;  McKe e,  
19 5 1 ) .  Lake beds a r e  known to occur within the valley fill ( Meinze r  and Kelton, 
1 9 1 3 ;  C oate s ,  1 9 5 5) .  

Ir rig ation farming , mostly conc entrated near and south o f  Elfrida, is  the most 
important indu stry in the southe rn basin of Sulphur Sp ring s Valley, exc ept for 
copper smelting . The ag ricultural areas are dete rmined by depth to wate r and 
characte r of the soil . The Willcox basin is al so  extensively farmed except for 
the alkali flat. Ranching is practic ed mo stly in the highe r lands borde ring the 
valley. 

Do s C abezas Mountains at 1 :0 0 ;  Pinaleno, or  Graham, Mountains at 1 2 : 30 in far 
di stanc e ;  Sulphur Hills in foreground. 

Curve right. Flat- topped B owie Mountain at northe rn end of Chiricahua Moun­
tains at 1 : 00 ( fig . 54A) ; Square Top Hill s at 1 2 : 30 .  

Mc Neal,  altitude 4 ,  1 54 feet.  Road enter s  from left;  KEEP ST RAIGHT AHEAD. 
Pinaleno (Graham) Mountains at 1 2 : 0 0,  with Pearce Hill s and Sulphur Hill s in 
fo reground. From he re northward, agriculture inc r ea s e s .  

C ochi s e  Head ( fig . 24) , named fo r its r e s emblanc e to the head of the famous 
Apache chief, is in view on the Chiricahua skyline at 2 : 0 0 ;  Swi s shelm s at 3 :0 0 .  
G ranitic intrusions into Paleozoic s e diments a r e  vi sible o n  we stern slope o f  the 
northe rn end of the Swi s shelm s .  

Loring ( 1 947)  mappe d  the Mountain Queen area on the eastern side of the Swi s s ­
helms near their northern end. The structure i s  a large anticline with a g ranitic 
core dated by Loring as C retac eou s .  The g ranite is partly sheathed by the Bol s a  
quartzite which i s  ove rlain b y  the young e r  Paleozoic succ e s sion. The Paleo zoic 
formations on the eastern limb of thi s fold have been thrust  we stward toward the 
g ranite core ,  acc ording to Loring, and, locally, Upper Paleozoic strata r e s t  
with thrust contact o n  the C ambrian. To the ea st, T e rtiary volcanic rocks ove r ­
lie the thrust  structure.  

Road from B i sbee ente r s  at left. KEEP STRAIGHT AHEAD into Elfrida. 

Gle e son road. T URN LEFT .  

Pavement end s .  KEE P  STRAIGHT AHEAD. Red, biscuit-like knob at 1 2 : 30 is  
Sug arloaf Hill ( not Sugarloaf Mountain shown in fig . 24) ,  compo s e d  of Suga rloaf 
quartz latite.  The g eology and structure of the Drag oon Mountains has been 
mapped in detail (Gilluly, 19 56) .  Older Precambrian Pinal schist i s  expo s e d  
along the southwe stern b a s e  and i n  the southern part of the s e  mountains ;  the 
Paleo zoic s ection, slic e d  by many flat thrusts and cut by later steep reve r s e  
faults,  lie s in disorder along the eastern slope ( fig . 52) . Northwest of C ourt­
land, along the ea stern ba s e  of the mountains ,  the B i sbee formation lie s under 
the thrust plate s in a northeastwardly- ove rturned, southeastward-plunging syn­
cline . Most of the southern end of the Dragoon Mountains is compo sed of Glee son 
quartz monzonite , a po s s ible correlative of the Juniper Flat g ranite of the Mule 
Mountains .  A s sociated rocks in the Dragoons that may be of approximately the 
same age are the C oppe r  B elle monzonite porphyry, the C ochi s e  quartz mon­
zonite and the Turquoise g ranite . 

Sub sequent to emplac ement of the s e  g ranitic rocks ,  but befo r e  the thrusting , a 
volcanic formation, the Sugarloaf quartz latite , accumulate d. The thrust she ets 
seem to have advanc ed from southwe st to northeast. The belt of thrust slic e s  
bends abruptly eastward along the northe rn border of the Gle e son quartz mon­
zonite, then bends southward again to C ourtland and Gle e s on.  The east-west 
po rtion of the thrust belt may be a tear,  controlled by the shape of the Gle e s on 
quartz monzonite,  o r  by the southward plung e of the syncline of the B isbee for ­
mation. The thrusting movements have r e sulted in extremely complic ate d struc -
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2 .  1 1 63 . 7 

3 .  2 1 6 6. 9 

0 . 4 1 67 .  3 

O .  5 1 67 . 8 

0 . 8 1 68 . 6 

O .  6 1 69 . 2 

O .  5 1 69 . 7 

0 . 2 1 69 . 9 

0 . 2 1 7 9 .  1 

0 . 2 1 7 0 .  3 

1 . 2 1 7 1 .  5 

0 . 5 1 7 2 . 0 

0 . 5 1 7 2 . 5 

O .  6 1 7 3 . 1 

O .  1 1 7 3 . 2 

O .  6 1 7 3 . 8 

O .  1 1 7 3 . 9 

tur e s .  The thrusts originate d in post- B i sbee time .  The earlie st  adjustments 
were on flat ove rthrusts ; late r one s were on steep upthrusts.  

Sub sequent to the thrusting , in the C ochi s e  Stronghold area, the Stronghold 
g ranite wa s emplac ed, appar ently caus ing only a broad, g entle doming of p r e ­
exi sting structure s .  Southeast o f  the main ma s s , dik e -like o r  sill-like bodi e s  
o f  the Stronghold g ranite were inj ected along the strike of the Bisbee formation. 

The mining camps of C ourtland and Gle e son are locate d in the most complicated 
po rtion of the belt of thrust slic e s ,  east of the Gle e s on quartz monzonite. The 
geology and ore depo sits  of the C ourtland-Gle e s on area were briefly discu s s ed 
by Ransome ( 1 9 1 3) and later by Wil son ( 1 9 2 7 ) .  

Road bends to northwest; Sugarloaf Hill a t  1 1  : 3 0 .  

Road bends to north-northwe st. 

Thrust blocks ahead. 

At 2 : 0 0 ,  reddi sh-colored B rown' s Peak compo sed of Cambrian Bol s a  quartz ite . 
Road pas s e s  over Horquilla lime ston e in thrust  block. 

C ourtland turn off to right. KEEP STRAIGHT AHEAD. Ente r area shown on 
figure 52 in O. 3 mil e .  

Gle e s on Hill o n  right, with contorted E s cabro sa and Horquilla limestone s thrust 
ove r C oppe r  B elle monzonite porphyry. Dumps of Silver  B ill mine . 

Shannon Mining C ompany road on right. KEEP STRAIGHT AHEAD. 

TURN RIGHT into Glee son.  

STOP 7 .  ( 30 minute s ) .  Wo rking s on Glee son Hill to east explore thrust fault s 
dipping ea st. E sc abrosa lim e stone i s  ove rlain by Ho rquilla on ridg e top. C oppe r  
B elle monzonite porphyry forms slop e s  below lime stone. Small block o f  Bolsa 
quartzite mak e s  knob at  southwest base.  C oppe r  B elle monzonite po rphyry, 
C r etac eou s - T ertiary Sugarloaf quartz latite , C ambrian Ab rigo limestone and 
Mi s si s s ippian E scabrosa limestone are expo s e d  in patche s .  B rown' s Peak, with 
B ol s a  quartzite underl,l.in by Turquoi s e  g r anite,  i s  on skyline to northeast.  The 
pink mountain to the northwe st is  ala skite a s s oc iated with Gle e son quartz mon­
zonite. TURN AROUND. 

TURN LEFT on main road. 

TURN LEFT on C ourtland road. Sugarloaf quartz latite to right before  turn. 
Low hill s to left are Gle e s on quartz monzonite . 

B ol s a  on B rown' s Peak at 1 0 : 00 .  Expo sur e s  at 1 1 : 00 to 1 : 00  are  E scabro s a  lim e ­
stone,  Horquilla limestone and Sugarloaf quartz latHe. Leave a r e a  shown on 
figure 52 .  

Hill at  right of  road i s  compo s e d  of  thrust slic e s .  T e rtiary ( ? ) Sugarloaf quartz 
latite r e sts on Horquilla limestone . In hill at left of road, Mi s s i s sippian E s c a ­
b r o s a  lim e s tone r e sts  on Pennsylvanian Horquilla. 

At 9 : 0 0 ,  on northeast side of Gle e son Hill, note E sc abrosa and Horquilla lime ­
ston e s  on C oppe r  B elle monzonite porphyry. The dump s a r e  located approxi­
mately along trac e of  thrust. Low ridg e  of Sugarloaf quartz latite extends e a s t  
from B rown' s Peak a t  1 0 : 30 .  

At 9 : 0 0 ,  i n  g ap betwe en Gle e s on Hill and B rown' s Peak, note Sugarloaf quartz 
latHe on E s c abrosa limestone . Pinki sh summit beyond, on skyline, i s  alaskite. 

Ridg e  of pink Sugarloaf quartz latite at 9 : 0 0 .  Road ente r s  from left. KEE P  
STRAIGHT AHEAD. 

Hill ahead at 1 1 : 30 is E s c abro sa lime stone on C opper B elle monzonite po rphyry. 

24 2 



O .  6 1 74. 5 

0 . 4 174. 9 

0 . 4 1 7 5 . 3 

0 . 2 1 7 5 . 5 

O .  6 1 76.  1 

1 .  1 1 7 7 . 2 

2. 7 1 7 9 . 9 

O .  7 1 8 0 , 6 

6. 2 1 8 6. 8 

1 . 9 1 8 8 .  7 

5. 6 1 94. 3 

1 . 2 1 9 5 .  5 

1 . 2 1 9 6. 7 

0 . 8 1 9 7 .  5 

Old building s of C ourtland at 1 0 :0 0 ;  red, ITlineralized zone to left. B olsa along 
ridg e on skyline ove rli e s  Abrigo liITl e stone and Sugarloaf quartz latite , all in 
thru st slic e s .  At 1 0 :00  is rounded pink hill of Sugarloaf quartz latite . Hill at 
1 : 30 is of Escabrosa and Martin liITle stone s on C oppe r  B elle ITlonzonite porphyry. 

Road inters ects froITl right. STRAIGHT AHEAD to C ourtland. 

C ourtland. Enter area shown on figure 5 3 .  

Road c ro s s e s  thrust slic e o f  E scabrosa liITlestone and de sc ends to North C ourt­
land. 

No rth C ourtland. B olsa knobs are on right of road. 

Top of r i s e .  Hill to north is  Sugarloaf quartz latite.  

STOP 8 .  (20 minut e s ) .  Road inte r s ects from left. B old, j ag g e d  outc rops of the 
post-thrust, T e rtiary ( ? )  Stronghold g r anite at 1 0 : 30 in the Dragoon Mountain s .  
At 1 0 : 0 0 ,  ITlinor ,  northwe st-trending ITlas s e s  o f  Stronghold g ranite are intruded 
along the strike of the B isbee forITlation. The strong , ea st-west  fault zone along 
the northe rn border of the Gle e s on quartz ITlonzonite is to the we st. Alaskite forITl s 
the high peak, which wa s al so  s e en froITl Gle e s on. North of the fault zone a r e  
no rthwe st-trending ridg e s ,  capped b y  B olsa quartzite ,  with Paleozoic sediITlent s ,  
B i sbee fo rITlation, C r etaceou s  volcanic rocks and C opp e r  B elle quartz monzonite 
in suc c e s s ive thrust slic e s  down slope.  Hill s to  east and northeast  are Suga rloaf 
quartz latite.  TURN AROUND, retrace route through C ourtland. 

TURN LEFT ( ea st) . 

F rom left to right on far side of Sulphur Spring s Valley are the Do s C abeza s ,  
C hiricahua and Swis shelITl Mountain s.  T he sharp peak at the northe rn end o f  the 
Chiricahua Mountains is Helen' s DOITl e ;  to the right, the nearby flat-topped 
sUITlmi'. is  Bowie Mountain. C ochi s e  Head is  at 1 1  : 0 0  and the high part of the 
Chiricahua Range is at 1 1 : 30 - 1 2 : 0 0 .  The volcanic hill s in the valley are mo stly 
T e rtiary Pearce volcanic s .  Road again de s c ends the long bajada to the valley 
floo r .  

For 20 year s following the Gadsden Purcha s e  in 1 8 5 3 ,  the Chiricahua Apach e s  
virtually controlled Sulphur Spring s Valley and the surrounding ter rito ry. Afte r 
1 8 7 2 ,  when dang er froITl the Indians had somewhat l e s s ened, ITlany cattle ranche s 
were e stablished in the valley and near the sur rounding ITlountain s .  

Gilbert and Loew ( 1 8 7 3) studied the northeastern part of  the valley. Loew r e ­
ITlarked c onc e rning the shallow depth to wate r and announc ed that " c rops will be 
rai s e d  thi s year for the fir st tiITle" . In 1 8 8 0 ,  the ITlain line of the Southern 
Pacific Railroad wa s built ac ro s s  the northern part of the valley, and the villag e 
of Willcox g rew to be the supply station fo r a large surrounding area ( Meinz e r  
and Kelton, 1 9 1 3 ) .  

STOP SIGN. T URN LEF T  ON Highway 666.  

Hills to  right, extending north froITl the Swis shelITl Mountains are  C aITlb rian, 
Devonian and Mis si s s ippian s ediITlents and T e rtiary volcanic s ( Darton and othe r s ,  
1 9 24 ) .  

Square T op Hill s o n  right are  B isbee forITlation and E sc abrosa liITle stone (Gilluly, 
1 9 56) . Pearce Hill s ahead and on left are T ertiary Pearc e volcanic s .  The rich 
silve r -g old ore bodie s of the Pearce district occurred on north - of-we st- striking 
veins in the volcanic rocks (Endlich, 1 8 9 7 )  and were mined out long ago. 

TURN RIGHT on State Highway 1 8 1 .  

Ash C re ek Ridg e ,  with Bisbee g roup and Paleozoic lime stone, to south. Chiri­
c ahua Mountains ahead. 

Curve right, then left, toward C hiricahua Mountains .  The Chiricahua Mountain s ,  
onc e the heart o f  C hiricahua Apache ter ritory, are  one o f  the ITlo st iITlp r e s s ive 
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rang e s  in southea stern Arizona. They are  about 40 miles  long and 20 mil e s  wide ; 
the two summit peak s ,  Fly' s Peak and Chiricahua Peak are  nearly 9 , 8 0 0  feet  
above sea level .  The higher po rtion of the C hiricahua s  i s  dark with a c onifer  
fore st. 

The high, c entral portion of the Chiricahua s i s  compo s e d  mo stly of T e rtiary vol­
c anic rocks,  although Paleozoic and C retac eous rocks c rop out locally . The 
g eology at the no rthe rn end has been d e s c r ibed by Enlows ( 1 9 5 5) and Sabins 
( 1 9 57b) . The Chiricahua Rang e is e s s entially a north-trending mas s ,  but near 
its northe rn end . .  it turns we stward and c ontinu e s ,  beyond Apache Pas s ,  a s  the 
Do s C abezas Mountains .  

The g e ology of the northern C hiricahua s and o f  the Dos C abezas Mountains diffe r s  
from that o f  the southern end. In the D o s  C abezas Mountains,  the olde r Pre cam­
brian rocks are Pinal schi st, intruded by foliated She ep C anyon g ranite and non­
foliated Rattle snake Point g ranite . The young e r  Precamb rian Apache g roup is not 
pre s ent ( Lanc e ,  .i) . 
T he Pal e o zoic s e c tion include s  the C ambrian Bolsa quartzite ; the C ambrian and 
Ordovic ian El Paso formation ( Dickenson, 6) ; the Upper Devonian Portal forma­
tion ( Pye,  7 ) ;  Lowe r Mi s s i s s ippian E scabrosa lime s tone ;  Upper Mi s s i s sippian 
Paradis e  formation ( T homas ,  8 ) ;  P ennsylvanian Horquilla lime s tone ; Pennsyl­
vanian and Pe rmian E arp formation ( Haveno r,  9 ) ;  and the Pe rmian C olina lime­
stone,  Sche r r e r  formation and C oncha lime s tone ( B ryant, 1 0 ) .  The s e  are  uncon­
formably ove rlain by the C retac eou s Glanc e c onglomerate and " Middle and Upp e r  
B i sbee  strata" ( Sabins ,  1 9 57a ;  F e rgu s s on, 1 1 ) .  Southward, the latte r in turn are 
ove rlain by T e rtiary volcanic rocks ( Mayo, 22) . 

The c hang e in trend from a no rthe rly dir e c tion in the main ma s s  of the Chiricahuas 
to a w e s te rly direction in the northern C hiricahuas and Dos C abezas  s e em s  to have 
been adjusted in post-C omanche time by curved overthrusts ,  c oncave to the south­
we st. The r e  were two periods of thrusting he re ,  as in the Dragoon Mountain s ,  
and s ome o f  the earlier  thrusts  we re  folded as  the late r one s came fo rward. The 
allochthonous blocks move d northward, or northea s tward, from the c oncave to­
ward the convex side s of the arc s .  Several tear faults we r e  formed; one, the 
fault in Emig rant Canyon, has a strike slip of perhaps 2 mil e s  ( Sabins ,  1 9 5 7 b ;  
fig . 2 5) .  

C ochi s e  Head at 1 0 : 30 ( fig . 24) . This rugged, 8 ,  O O O - foot mountain wa s e roded 
from the T e rtiary volcanic F araway Ranch formation. 

T U RN LEF T ,  follow Highway 1 8 1 .  Dirt road to Turkey C reek R e c reation Area 
c ontinue s ea stward. 

C ro s s  tree -lined channel s of Turkey C reek. 

Do s C abezas Peaks at 1 1 : 0 0 ;  Helen' s Dome and flat- topped B owie Mountain at 
1 :  0 0 .  T e rtiary volcanic rocks to right of road and in Pat Hill s to l eft ahead. 
Volcanic rocks in Sulphur Hill s far down slope to left may be C reta c e ou s  in ag e .  

Hill s a r e  T e rtiary volcanic rocks,  probably o f  the F araway Ranch formation. 

C urve r ight. Conical peak at 1 : 0 0 is Sugarloaf Mountain, c ompo s e d  of welded 
rhyolite tuff, capped by a thick flow of rhyodac ite , younge st member of the 
Rhyolite C anyon fo rmation. 

C ro s s  usually dry bed of Pine C re ek. Bowie Mountain ahead ( fig . 54A) . 

Paved road to C hiricahua National Monument turns right.  KEEP STRAIGHT 
AHEAD on dirt road. 

C ro s s  dry bed of Pinery C re ek. C hiricahua National Monument to right. F inely 
pinnacled topography has been etched on welded tuff o� the Rhyolite C anyon forma ­
tion. 

B owie Mountain at 3 : 0 0  with Helen' s Dome immediately to left. Both mountains 
are  steeply south-plunging syncline s of olde r Precambrian quartzite in Pinal 
schist  ( Sabins ,  1 9 57b) . To right is the area whe r e  the ste eply s outhwe st- dipping 
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Paleo zoic and C retac eous rocks are  thrust northeastward against  the Marble 
Quarry syncline block which contain s the folded Fort  B owie thrust (fig . 2 5) . 

Do s C abezas Mountains at 1 2 : 0 0  to 1 : 0 0 .  The twn summit peaks are  C retac eous 
or T e rtiary volcanic rocks. 

Apache Pass road. T URN RIGHT to B owie.  

C urve left. 

At 3 : 0 0 ,  on lower southweste rn slope of B owie Mountain, B ol sa quartzite , ove r ­
lain b y  young e r  Paleo zoic and C retac eous strata, r e st s  with steeply south­
dipping depo sitional contact on tightly folded Pinal s chist and quartzite . The 
syncline s of olde r P r e c ambrian quartzite acquired their steep plung e after the 
Paleo zoic and C omanche sediments had been deposited on them ( Sabin s ,  1 9 57b) . 

Low hill s ahead and to the right are Precambrian Rattle snake Point g ranite .  
Paleozoic and C omanche ( Bisbee)  rocks o n  skyline a t  1 2 : 0 0 .  Enter area shown 
on figure 2 5 .  

C urve right; Apache P a s s  ahead. 

Top of Apache Pas s ,  altitude 5, 1 1 5  feet, is in Precambrian Rattle snake Point 
g ranite . Pelonc illo Mountains ahead on skyline . 

The Ove rland Mail, from St. Loui s to San F ranc i s c o  and return, which fir st 
moved over the Butte rfield T rail in 1 8 58 ,  was routed through Apache Pas s .  The 
s e rvic e  wa s inter rupte d by Indian trouble for the fir s t  time in its  hi story one 
night in 1 8 6 1  ( Judd, 1 9 5 8 ) .  Following a battl e between the Indians and Union 
troop s near the pas s  in 1 8 62 ,  F o r t  B owie wa s e s tabl i shed by C olonel G e o r g e  W .  
Bowie . I n  spite o f  every military effort however,  C ochi s e ,  who s e  stronghold 
wa s in the rugged, easily defended portion of the Dragoon Mountains ,  prevented 
white settlement in the region for ten mo re year s .  In 1 8 7 2 ,  G ene ral O. O. 
Howard concluded a treaty of peace with C ochi se ,  which was hono red until the 
g reat war chief ' s death in 1 8 74 .  Following the death of C ochi s e ,  the re  w e r e  
other Indian upr i s ing s ,  but never again were the Apache s s o  effective a b a r  to 
white s ettlement as they had been under C ochi s e .  

Site o f  wagon train ma s sa c r e ,  1 8 6 1 .  

Butte rfield stag e trail at right, below road. 

STOP 9.  { One hour,  lunch will be s e rved. ) Old Fort Bowie ruins are about 2 
mil e s  southeast.  Helen ' s Dome is tow e r -like peak nearly due south. High, flat­
topped mountain to l eft is B owie Mountain. C ontact betwe en Horquilla lim e s tone 
and upthrust Rattle snake Point g r anite is just  west  of ruin s .  

Granite is  highly di sturbed and darkened, and intrude d b y  dike s .  

Ste ep, upthrust c ontact of B isbee g roup, with a lime s tone c onglomerate member,  
to  e a s t  and c ru shed g r anite to  we st.  Road leads  down through sheared and c on­
torted B isbee g r oup . 

Thin laye r of Glanc e c onglome rate by rock cairn on turn, underlain succ e s s ively 
by marbleized E s cab r o s a  lime stone, thin-bedded Portal formation, and the EI 
Paso lim e s tone. T he ab s ence of young e r  Paleozoic rocks may be  due to thrust­
ing. 

EI Paso lime stone on Bolsa quartzite to right, in ridg e ac ro s s  canyon. 

B ol sa quartzite, overlain by EI Paso lime stone and dipping southward, is expo s e d  
both east and west  o f  the road. I n  wa sh t o  the right ( ea st) , the upp e r ,  s ilty p o r ­
tion o f  the B ol s a  i s  well expo s e d  ( Dickenson, ..§.) . 
Pinal schist below B ol s a  on right. Emerge from canyon. 

On left, high on mountain, the c ontact is in view between the foliated, older  Pre-
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cambrian Sheep C anyon g ranite on the no rtheast  and the Pinal schi s t  on the 
southwe s t. Leave area shown on figure 2 5 . 

San Simon valley ahead. Peloncillo Mountains ,  along Arizona-New Mexico 
State Line, form northeast  side of the valley. Pinaleno (G raham) Mountains 
form a high ridg e  at 1 0 : 00 ,  with low F i sher Hill s in front. Mt Graham ri s e s  
to an altitude of 1 0 , 7 1 6 fe et. Whitlock Hill s at 1 2 : 00 .  Smelte r smoke at Morenci 
can s ometim e s  be seen at about 1 :  30 .  

T he San Simon Valley, beginning about 1 8  mil e s  north of the Inte rnational B ound­
ary, extends north-northwe s tward 85 mil e s  to the Gila River near Safford. Max­
imum width of the valley is about 35 mil e s .  Acc o r ding to Schwenne sen ( 1 9 1 7 ) ,  
the valley fill in this vicinity consists  o f  three  units :  ( 1 ) about 1 50 fe et o f  stream 
depo sits ,  ( 2 )  3 5 0  feet of blue clay lake beds ,  and ( 3) a basal s er i e s  of stream 
depo sits ,  including conglome rate , exc eeding 8 5 0  feet in thickne s s .  Knechtel 
( 1 9 36) , on fo s s il evidence ,  a s signed a Plioc ene age to depo sit s  near Safford.  
The s tratig raphic relationships betwe en sub- surfac e units near San Simon and 
Saffor d  are  not known. 

Although some g round wate r near San Simon is under arte sian p r e s sure,  well s 
mu st be pumped to supply sufficient water for agricultural purpo s e s .  Wat e r  i s  
pumped fo r irrigation purpo s e s  near B owie, al s o .  T h e  g eologic c ontrol o f  
g round water i n  this valley i s  di scu s s e d  briefly b y  DeC ook ( 1 9 52 ) .  Deep wells 
and te s t  hol e s  are  discu s s e d  by Konlowski ( 1 9 5 3) and Johnson (�) . 
Acc o r ding to Sabins ( 1 9 57b) , the Portal Drilling C o .  well No. 1 ,  located about 
1 6  mil e s  south of San Simon, penetrated about 2, 0 0 0  feet of alluvium above 
rhyolite and bottomed at  5 , 8 0 0  feet  in  rock like that of  the Rhyolite C anyon for­
mation. The Arizona Oil & Gas C orp. State No. 1 well, drilled to a depth of 
7 , 5 6 8  feet, thr ee  mile s from bedrock outc rop no rth of Dunn Spring s Mountain, 
encounte red only valley fill and depo sits of rhyolite g ravel. The s e  data indicate 
larg e - s c ale  no rmal faulting marg inal to the northe rn C hiricahuas ( Sabins ,  1 9 57b) . 

At 9 : 0 0 ,  bold outc rop s of light- col o r e d  T e rtiary silicic intrusion in c ontact  with 
Sheep C anyon g r anite on ridg e .  Do s C ab e zas  Peaks o n  skyline a t  9 : 30 .  

Back o n  pavement. 

S TOP SIGN. B owie, altitude 3 , 7 62 ,  and inter s ection with State Highway 8 6 .  
T U RN LEF T .  

B ridg e over Buckeye Wa sh. Highway 8 6  leads we stward ove r rolling plain, 
cove r e d  by me s quite and occ a sional yuc ca.  

C ulvert. On r ight, F isher Hill s ,  of T e rtiary volcanic rocks,  trend we st­
northwest, parallel to front of Dos C abezas  Mountains on left. Foothills of the 
D o s  C abezas  rang e,  near highway, are  olde r P r e c ambrian Pinal schi st. 

Going into right turn. B r idg e over Gold Gulch; unde rpas s  just beyond. G raham 
Mountains ahead are  olde r Precambrian g ranite and gneis s .  

Road t o  Safford, Globe and Morenc i turns off a t  right. G r e a s ewood Mountain s ,  
a t  southern end o f  Grahams ,  a t  1 : 30 ,  are mo s tly T e rtiary volcanic r o c k s  with 
expo s u r e s  of Precambrian g ranite .  W inche ster Mountains at 1 2 :0 0 .  

Road cuts i n  alluvial c onglomerate f o r  next s eve ral mile s .  Rolling surfac e ,  
l eading through Railroad Pas s ,  i s  covered with g r a s s  and yucca.  

W � '>t branch of Safford road j o in s  highway from right. 

Railroad Pa s s ,  altitude 4 , 9 32 .  C ircle I Hill s o f  T e r tiary volcanic rocks o n  Pre ­
c ambrian granite and schi s t  at 1 : 30 ;  W inche ster Mountains at 1 : 0 0 ;  Little D r ag oon 
Mountains at 1 2 :0 0 ;  D ragoon Mountains at 1 1  : 0 0 .  Road pas s e s  around nor th­
we stern end of Dos C abezas  Mountains .  

Spike E .  Hill s ,  o f  Precambrian g ranite ,  a t  2 : 3 0 ,  s eem to be  a continuation of 
the we stward trend of the Do s C abezas  Mountains .  G o o d  view o f  W inche s t e r  
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Mountains beyond. Little D ragoons at 1 : 0 0 ;  Dragoons at 1 2 : 00 .  Willc ox B a s in 
ahead. T he g eology of this basin and its surrounding s has b e en reviewed by 
Jone s and C ushman ( 1 9 4 7 ) .  

Northeast e dg e  o f  anc ient Lake C ochi s e  ( Mein z e r  and Kelton, 1 9 1 3) .  C hiricahua 
Mountains at 9 : 30 ;  Pat Hill s ,  Sulphur Hills and Swis shelm Mountains at 1 0 :0 0 .  

Entering W illc ox,  altitude 4,  1 68 ,  in the W illcox basin o f  Sulphur Spring s Valley. 
Ranching and ir rigation farming , u sing pumped wate r,  are practic ed near Will­
c ox. The s tatus of the unde rg round water supply has been r eviewe d by C oate s 
( 1 9 52 ) .  Site s of nearby oil test  hol e s  and of one deep wate r well are  shown on 
figure 1 0  ( John s on, ]i) . 
Leaving W illcox, highway trave r s e s  flat g ra s sland, g rowing on lacustrine s e di­
ments of Lake C ochi s e ,  along the nor thern border of Willcox Playa. 

Ancient Lake Cochi s e  ( Mein z e r  and Kelton, 19 1 3) po s sibly exi sted during the 
Wis c on s in stag e of the Plei stoc ene epoch. The lake may have been 20 mile s  long 
and 1 1  mile s wide . Near Willcox, its sho r e  line is marke d in part, today, by a 
gravelly beach ridg e  buried by po st- Wis consin wind-blown s and. Data from well s 
indicate that, beneath thickne s s e s  ranging up to 280 feet of alluvial s ediments,  
the r e  exi sts a thick lay e r  of dark blue to black clay, probably depo sited in a 
larg e ,  quiet body of wate r .  Thus the re  s e ems to have been anoth e r ,  olde r and 
lar g e r  lake in thi s basin long befor e  the time of ancient Lake C ochi s e .  Meinze r  
and Kelton sugge sted that thi s lake existed during one o f  the earlier glacial 
stag e s ,  po s sibly the Kansan. 

The W inchester Mountains ,  at 2 : 30 ,  are mo stly T e rtiary-C retac eous volcanic 
rocks,  but rocks ranging in age from P r e c ambrian to C reta c e ou s  c rop out in the 
southe rn spur s .  

Santa C atalina Mountains in view in di stanc e at 1 : 30 ; Little D ragoon Mountains 
ahead; Dragoons at 1 0 : 0 0  to 1 1  : 0 0 .  Pas sing around s outhe rn end of Winche ster s .  

W illc ox Playa a t  9 : 30 .  C r oton Spring s ,  near which the beach ridg e  i s  e spec ially 
well developed, are  on the northwe st edg e  of the playa. Highway c ro s s e s  beach 
ridg e .  

Bisbe e - Douglas turn off o n  left; unde rpas s .  Start climb out of Willc ox basin, up 
m e s quite covered slop e s .  

Pas s between Red B i r d  Hill s o n  left and Ste ele Hill s o n  right .  Road cut a t  north 
end of Red Bird Hill s in B isbee fo rmation. The Little Dragoon Mountains and 
outlying ridg e s  contain well - exp o s e d  s ection s of Paleozoic s ediments ( Gilluly, 
C oope r  and W illiams ,  1 9 54 ) .  T he g eology of this area is shown on figure 2 6  
( C oope r ,  23 ) . 

Road cut in alluvial c onglome rate. 

C ro s s  low g ap in Sche r r e r  Ridg e ,  a no rthe rn extension of the Gunnison Hill s .  
On Sche r r e r  Ridg e ,  south o f  the highway, a r e  the type localiti e s  o f  the Pe rmian 
Sche r r e r  formation and C oncha lime stone , and, in the Gunni son Hill s thr e e  
mil e s  farthe r south is  the type s e c tion o f  the Upper Mis sis sippian Black Princ e 
lim e s tone ( G illuly, C oope r and William s ,  1 9 54 ) .  Ste eply dipping Paleozoic 
rocks can be s e en in the Gunnison Hill s to south (left) . 

Older Precambrian Pinal schi s t  ove rlain by young e r  Precambrian Apache 
and by Pal e ozoic s e quenc e in Little Dragoon Mountains at 3 : 0 0  ( fig .  54B ) .  
climb toward T exas C anyon, through road cuts in alluvial c onglome rate . 

g roup 
Start 

Johnson C amp turn off on right. Unde rpa s s .  C ontact o f  T exas C anyon g ranite 
with olde r P r e c ambrian P inal schi s t  at 1 :30 . 

C u rve left. Entering T exa s C anyon. Road cuts are in T exa s C anyon g ranite .  

T he Little Dragoon Mountains and the Johnny Lyon Hill s ,  t o  the northwe st, have 
been mapped by C oope r ,  Silver and other s  ( C ooper and Silve r ,  1 9 54 ;  C ooper ,  23 ) . 
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A. B owie Mountain from southwe st. Syncline of olde r P r e c ambr ian quartzite 
plung e s  toward ob s e rve r .  Sharp, narrow ridg e in fo reg round is C ambrian 
B ol s a  quartzite , overlain toward ob s e rve r by the suc c e s sion of P aleozoic 
strata . 

B .  South fac e  of Little Dragoon Mountain s from e a st- southea s t  ( fig . 2 6) .  Ground 
in lowe r left is P r e c ambrian Pinal schi st, ove rlain on right by young e r  P r e ­
c amb rian Apache g r oup, and thi s in turn i s  ove rlain by Paleo zoic strata up 
thr ough the Mis s i s sippian E sc abro s a  lime stone, which c ap s  John son Peak 
( right c ente r)  and the high peak to its left .  Rincon Mountains on di stant skyline . 

FIGURE 54 . Ae rial views of B owie Mountain and Little Dragoon Mountain s ,  C oc hi s e  
C ounty, Arizona. Photo s by T ad Nichol s .  
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The T exas C anyon g ranite ha s been shown to be of T e rtiary age.  The well 
developed j o ints in this g ranite and an elu s ive parallelism of feldspar phenoc rysts 
strike northeast.  

STOP 10.  ( 20 minut e s ) .  T exas C anyon r e st area.  Exposur e s  of jointed po rphy­
ritic T exas C anyon g ranite.  View we stward into San Pedro Valley with Whetstone 
Mountains beyond. Ridg e  to left of highway i s  of M e s o zoic volcanic rocks.  Mt. 
Glen, in Dragoon Mountains acro s s  highway to south. Dos C abezas Peaks to east 
beyond and to left of the Gunnison Hill s .  High Chiricahuas to southeast beyond 
Sulphur Spring s Valley. 

Pinnacl e s  of T e rtiary Stronghold g ranite at C ochi s e  Stronghold in Dragoon Moun­
tains at 9 : 30 .  Highway de s c ends through cuts in T exas C anyon g ranite . 

Turn off to D ragoon i s  on left. Dark patche s of Me s o zo ic volcanic and sedi­
mentary rocks in g ranite on ridge to right. Ridg e  of M e s o zoic rocks on l eft. 

Emerge from T exas C anyon. Whetstone ( ? )  pe diment cut on g ranite at left, 
de s c ends toward San Pedro Valley. 

Huachuca Mountains at 1 0 : 30 ;  Whetstone s at 1 1 : 30 ,  with Mustang s at s outhern 
end and Santa Ritas in view beyond. Young e r  Precambrian Apache g roup and 
Paleo zoic s ediments expo sed in Little Drag oons at 3 : 3 0 .  

Johnny Lyon Hill s ,  with c o r e  o f  olde r Precambrian g ranite and s chist, bordered 
by rocks ranging in ag e from P r ecambrian to C retac eou s ,  at 3 : 0 0 ;  R incon Moun­
tain s at 2 : 0 0 .  Gnei s s e s  in Rinc ons dip mode rately northeastward, and are cut 
by a set  of s trong , steep fracture s .  T omb stone Hill s at 9 : 00 .  

San Pedro Valley beds of probable Plioc ene to Pleistoc ene ag e appear in gull i e s  
t o  left o f  road. 

Begin de sc ent through San Pedro Valley beds from Whetstone pediment to Ari­
vaipa surfac e .  Late Pliocene o r  early Plei stoc ene fo s s il s  have been found in 
the se  beds at a lower level near the valley axi s ,  (Gidley, 1 9 2 2 ;  G ilm o r e ,  1 9 2 2 ;  
Wetmo re,  1 9 24 ;  G idley, 1 9 2 6 ;  B ryan, 1 9 2 6 ;  Stirton, 1 9 3 1 ;  Gazin, 1 94 2 ) .  The 
g e ology of the San Pedro Valley in relation to g round wate r has been briefly dis ­
cus s e d  by He indl ( 1 9 52a and b) . 

Entering curve right. San Pedro Valley beds in view ac ro s s  valley.  

B ridg e ac ro s s  San Pedro River.  

Unde rpas s . Benson, altitude 3 , 5 8 0 .  B en s on i s  the princ ipal community in the 
San Pedro Valley north of B i sb e e .  T he main industry in the San Pedro Vall ey 
is cattle ranching, with some irrig ation farming , mining and tourist  trade . 

Leaving B enson. Red sediments to south and southwest of highway contain the 
B en son fauna of Blancan ( late Plioc ene to early Ple i s toc ene) ag e .  

W hets tone ove rpa s s .  Whetstone Mountains a t  1 0 :0 0 ;  Rincon Mountain s a t  2 : 0 0 .  
Curve right, ente r cuts i n  r e d  s e diment s .  

Underpas s .  Santa R ita Mountains o n  skyline a t  1 0 : 00 .  

Road cut in alluvial c onglome rate . 

Road cut in C retac eous s e diments ,  dipping ste eply southward. R incon Mountains 
at 3 : 0 0 ;  small hill s at 9 : 0 0  a r e  C retac eous ( ? )  s e diments .  Empire Mountains at 
1 0 : 3 0 ,  with Santa Rita s beyond. 

Arnole overpa s s .  Road cuts beyond are in moderately we st- dipping Mioc ene ( ? )  
Pantano beds ( B rennan, 1 9 5 7 ; Wood, �) . 
Pantano unde rpa s s  and bridg e over C ienega C re ek, followed by road cuts in Pan­
tano beds,  unc onformably ove rlain by alluvial c onglome rate.  

2 50 

r 



1 . 3 326 . 4 

1 . 6 328 . 0 

O .  5 3 2 8 . 5 

O .  7 329 . 2 

0 . 9 330 .  1 

1 .  1 3 3 1 .  2 

1 .  1 3 3 2 .  3 

2 . 9 3 3 5 . 2 

1 . 9 3 3 7 .  1 

1 0 . 8 347 . 9 

1 . 9 349 . 8 

B r idg e over wash. Road cuts in steeply- dipping Pantano beds beyond. 

Wa sh, with very steeply dipping Pantano beds,  unconformably ove rlain by g e ntly 
dipping alluvial c onglomerate in we st bank. 

C r etaceous s e diments to l eft of road and more in cuts beyond. 

Wa sh. Pantano beds in road cuts beyond. 

Davidson C anyon; cuts in alluvial c onglomerate beyond. 

Santa C atalina Mountains in view at 2 : 0 0  ( T rip III) ; Mt. F agan at north end of 
Santa Rita s  at 9 : 30 .  

Sonoita turn off a t  left. Mountain View. C ol o s sal C ave area a t  3 : 0 0 ;  Sierrita 
Mountains at 1 0 : 0 0 ,  with Pima open pit dump in front ( T rip I) . 

Saguaro National Monument and Vail road turns off at right. 

C urve left, then right. Tuc s on Mountains at 1 2 : 0 0 ;  Black Mountain at 1 1 : 0 0 ;  
Sie r r ita Mountain s at 1 0 : 00 ( T rip I); C oyote -Quinlan Mountains in far di stanc e at 
1 0 : 30 ;  Santa C atalinas at 2 : 0 0 .  

Tuc son Mountains ahead ( T rip IV) . The three  pyramidal peaks a r e  T e rtiary C at 
Mountain rhyolite . Black Mountain at southern end i s  c ompo s e d  of T e rtiary vol­
c anic and alluvial rocks (Heindl, 2 5) .  Pinnac l e s  betwe en are  in the B e ehive ­
Saginaw Hill area ( Kinnis on, 24) .  

-
In low pa s s  between Santa C atalina and R incon 

Mountains, at 4 : 0 0 ,  are klippen ( ? )  of limestone and Pantano red beds r e s ting 
on the gnei s s e s .  

TRAF FIC LIGH T .  Inte r s ection of B enson Highway and Palo Ve rde road. Via 
Palo Ve rde and Spe e dway, it is 8 . 8 mil e s  to Unive r s ity of Arizona C ampus . 

- END OF TRIP -
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