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VOLCANIC CRATERS OF THE PINAC ATE MOUNTAINS, 
SONORA, MEXICO 

T RIP VI, ROAD LOG 

F i r s t  Day, Sunday, Ap ril 5, 1 9 59 

Pinacate s - T rip VI- l 

Leade r s :  F .  W .  Galbraith, L. A. Heindl, and G .  G .  Syk e s  

Driving Distanc e :  2 0 0 . 7 mil e s  Logg e d  Distanc e :  2 0 0 . 7 mil e s  

Note : This trip will leave at 6 : 00 A. M. from the parking lot no rth of the G e ology building . 

G ene ral Statement: 

T he principal purpo s e  of thi s trip is to examine the volcanic featu r e s  of the Pinacate Mountains in 
Sonora, Mexico ( fig .  1 ) .  The trip ( fig s .  55 and 6 1 )  pas s e s  through a part of the Tuc son Mountain s di s 
cu s s e d  in Field  T rip I V  and north o f  the Sie r r ita Mountains ( Field T rip I) . W e st o f  the areas dis cus s e d  
in other road log s ,  m o s t  o f  the rocks along the route are  o f  probabl e po st-Paleozoic ag e and a r e  c om
po s e d  of Me so zoic volc anic and s e dimentary rocks,  M e s ozoic and early T e rtiary ( ? )  intrusive and meta
mo rphic rocks,  and T e rtiary intrusive,  s edimentary, and volcanic rock s .  A small, but uns eparate d, 
part of the gnei s s ic and g ranitoid rocks may be  of Precambrian age and the r e  are a few expo sure s of 
Paleozoic l ime stone in faulted slive r s .  The basin- and- rang e phy s iography r eflects T ertiary faulting , 
folding , and extrusion along northe rly and northwe sterly trend s .  Within the mountain rang e s  them
selve s ,  the s e  late T e rtiary trends are l e s s  obviou s, and the older rocks have been intricately dislocated, 
folde d, and intruded along other alignment s .  

Much of the early part o f  the trip i s  through the Papago Indian R e s e rvation and the Organ Pipe 
C actus National Monument. At Lukeville ,  Arizona, the route c r o s s e s  into the State of Sonora, Mexico,  
and c ontinu e s  through some of the de s e rt area drained by the Rio Sonoyta. The approximately 1 8 0  mil e s  
to the Pinacate Mountains mu st b e  c ov e r e d  befo re lunch, which will b e  s e rved a t  the camp s ite , Stop 4 ,  
at the foot o f  C rate r Elegante o n  the northeast slope s o f  the Pinacate Mountains .  Stop 1 i s  fo r g a s  and 
coffe e ,  but from it may be seen some of the T e rtiary volcanic rocks and structure s .  Stop 2, at Luke
ville ,  i s  fo r immig ration c ontrol purpo s e s .  At Stop 3 ,  a wate ring point, the party will have a splendid 
panorama of the c ountry along the United State s - Mexic o boundary we st of the Mexican town of Sonoyta 
and an opportunity to examine a c ontac t area betwe en igneous and metamorpho sed rock s .  

0 . 0 

1 . 0 

1 . 4 

O .  5 

O .  5 

1 . 6 

4 .  1 

2 .  7 

0 . 7 

T he afternoon will be spent examining Elegante C rate r .  

0 . 0 

1 . 0 

2 . 4 

2 . 9 

3. 4 

5. 0 

9 .  1 

1 1 . 8 

1 2 .  5 

Inter s ection of Speedway Boulevard and U .  S. Highway 8 0 .  Watch s ignal light s ;  
TURN LEF T .  

C ong re s s  Street s ignal light s ;  C ONTINUE STRAIGHT AHEAD. 

Inter s ec tion with 29th Street. T URN RIGHT .  

B r idg e ac ro s s  Santa C ruz R ive r .  

Road swing s left and j o ins M i s s ion Road.  C ontinue southward. 

Inte r s ection of Mis sion Road and State Highway 86 ( Aj o  Road) . STOP. T URN 
RIGH T .  G eology fo r next 4 mil e s  i s  cove red in F ield T rip IV, mileag e s  5 . 0 to 
9 . 2 .  

Road to  right goes  to  the Arizona Sono ra D e s e rt Mus eum. Ahead i s  Avra Valley. 

At 9 : 0 0 ,  Snyde r Hill,  c ompo sed of Permian lime s ton e ,  i s  the type locality for the 
now supe rc eded Snyder Hill formation ( Stoyanow, 1 9 3 6) . T hi s  hill ha s been 
inte rpreted a s  a klippe on C retac eous rocks ( B rown, 1 9 39 )  and a s  part  of the 
we st limb of a larg e synclino rium ( Kinnison,  24) . 

Milepo st 1 6 3. At 9 :  0 0  i s  the flagg e d  s ite of a nearly 5 0 0 - foot dry te st hole ,  all 
in alluvium . T hi s  hole  sug g e sts that the east-we st di sc ontinuity in g r oundwate r 
level s ,  and a probable struc tural break betwe en shallow and deep bedrock, lie 

2 5 3  
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1 .  1 1 4 . 0 

1 . 7 1 5 . 7 

2 .  1 1 7 . 8 
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6. 1 24 . 9 

1 . 5 2 6 . 4 

2 . 8 29 . 2 

0 . 9 30 .  1 

O .  2 3 0 .  3 

2 .  7 3 3 . 0 

Pinacate s - T rip VI- l 

betwe en Snyder Hill and thi s point (Heindl, 2 5 ) .  F rom here the Pima mining 
district and the Sierrita Mountains are from9 : 30 to 1 0 : 00 and the B aboquivari,  
C oyote , and Ro skrug e Mountains are from 1 1 : 30 to 1 : 30 (fig.  5 5 ) .  

T h e  g ene ral line o f  c ro s s - s e c tion A-A' ( fig . 56 )  can b e  s een from Rico rtado 
Mountain, the black, flat- topped m e s a  at 2 : 0 0 ,  to G olden Gate Mountain and the 
we stern e scarpment of the Tuc son Mountains at 4 : 0 0 .  The low olive - g reen hill s 
on eithe r side of Ricortado Mountain are c ompo s e d  of C retac eous ( ? )  sedim en
tary rocks which to the e a st are cove red by the alluvium of Avra Valley.  Similar 
C retac eous rocks c rop out on the we st s ide of the ' Tuc son Mountains .  

Curve.  At 1 2 : 00 ,  B aboquivari  Peak, a granite spire ,  ris e s  to 7 , 7 3 0  feet above 
sea level at the inte r s ec tion of a s e r i e s  of northwe s t  and east-we st trending 
shear s and fractu r e s ,  s ome of which are filled with late dik e s  (fig . 5 7 ) .  G ranite 
o rdinarily weathe r s  r eadily in this r e g ion and the rea sons for B aboquivari ' s 
unusual r e si stanc e a r e  more argued than known. The peak i s  sac red to the 
Papago Indians as the home of Etoi-Kam, their  c r eator and elder brother .  

At 3 : 0 0 ,  Ryan Air F ield. A training field during W o rld W a r  II, i t  i s  now u s ed 
principally by the C ivil Air Patrol, National Guard, a local parachute club, and 
amateur rocketee r s .  

At 3 : 0 0 ,  tailing s and dumps o f  the Silve r  B ell mine between the Wate rman and 
Silver B ell Mountains ( F ield T r ip II) . The dark hill in the di stant fo reg round 
i s  C o c oraque Butte , famous loc ally for the petroglyphs that c ove r its we s t  fac e .  

Road to right i s  the main north- south road through the irrigated areas in Avra 
Valley. 

Three Point s .  C ontinue straight ahead. Road left goes to Sasab e ,  a small c om
munity on the Unite d  State s - Mexico border,  and is  the principal acc e s s  to Altar 
Valley, betwe en the Sie r r ita and B aboquivari Mountain s .  

Middle o f  3 bridg e s  ac ro s s  B rawly Wa sh. Note deg ree  of entrenchment. 

Highway pa s s e s  between l ow rounded hill s which form the southe rn end of the 
Ro skrug e Mountains .  T hey are c ompo s e d  of moderately tilted and warped ande 
sitic and basaltic flows of probable late Te rtiary ag e .  T o  the north, the s e  flows 
overlie unconformably a s equenc e of rhyolitic tuff, agglome rate , welded tuff, 
and flow rocks of probable middle T e rtiary ag e .  The rhyolitic rocks may be in 
part the equivalent of the C at Mountain rhyolite ( B rown, 1 9 39 )  in the Tuc s on 
Mountain s .  

At 1 2 : 0 0 ,  C oyote Mountains ;  a t  1 : 0 0 ,  Martina Mountain, one of the Dobb s Butte s ,  
which extend t o  about 2 : 0 0 .  T h e  Dobb s Butte s fo rm a part of the Ro skrug e Moun
tains and c on s i st of s eparate blocks of tilted c olorful s ilicic volcanic rocks 
(fig . 5 7 ) .  T he Roskrug e Mountains,  at 3 : 0 0 ,  are  c ompo s e d  of s imilar s ilic ic 
rocks  which have been gently folded into a broad east-plunging anticline . On the 
east  side,  the silicic rocks are  faulte d against steeply dipping C retac eou s ( ? )  
volcanic and s e dimentary rocks.  C ro s s - s ec tion B -B '  ( fig . 56 )  shows g eneralized 
structural relationships s outhwe st from the Dobbs B utte s ,  through the C oyote 
and Quinlan Mountain s ,  to the valley on the we st s ide of the B aboquivari Moun
tains .  

Papago Indian R e s ervation boundary. This r e s e rvation c ontains nearly 4,  2 0 0  
square mil e s  and the trip will be within its boundarie s for the next 9 0  mil e s .  
Ac co rding t o  the Papago Indians ,  they have lived within the Sono ran de s e rt, on 
both side s of the Inte rnational B oundary, since their  c r eation. Prior to the com
ing of the Spaniar d s ,  they lived off the land, hunting , gathe r ing, farming , and, 
when nec e s sary, wo rking for the ir farming cousins to the north, the Pima s .  
The Spaniards brought c attle and additional c rops,  and the Papago Indians now 
depend principally on c attle rai s ing in addition to farming and off- r e s ervation 
work. The Papago T ribal C ouncil has invited memb e r s  of the party to stop at 
Sell s ,  the r e s e rvation c apitol, and has pe rmitted the party to examine g eolog ical 
featu r e s  at l e i sure  following the field trip. Ente r area shown in figure  57 . 

At 3 : 0 0 ,  road cut at the foot of Martina Mountain shows light red-brown tuff, 
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one of the colorful volcanic units forrning the Dobb s Butte s and the Ro skrug e 
Mountains .  The g ray- g re en boulde r s  and c obble s in the float are  dacite from 
flows capping Martina Mountain. 

At 1 : 00 ,  B ell Mountain. Watch bell shape develop in next 2 mil e s .  

Road o n  right g o e s  to the Papago villag e o f  Viopuli ( wild tobacc o ) . Many of the 
Papago nam e s  shown on official maps are no long e r  u s e d, even by the Indians 
thems elve s .  Anglo - American attempts to pronounc e the Papago nam e s  are  a 
sure sou r c e  of amusement to the Papago,  and, in the c a s e  of Viopuli,  will p r o 
voke the que stion, " Y ou mean San Pedro ? "  

At 3 : 0 0 ,  a good view of the Dobb s Butte s ,  a s e r i e s  of small tilted fault block s .  
At about 1 1 : 0 0 ,  directly below C oyote Peak, the Aj o Road fault ( fig s .  5 6  B -B ' ,  
5 7 )  i s  expo s e d  below the upp e r  slop e s  of a prominent alluvial fan. The Aj o Road 
fault marks the c ontact between the gneis sic  rocks to the south and the C reta
c eou s ( ? )  and T e :i.-tiary rocks to the no rth. 

Old highway bears toward right and pa st the Roadside Mine,  who s e  main shaft 
i s  sunk about 8 0 0  fe et into C retac eous ( ? )  volcanic and s edimentary rocks (fig s .  
5 6  B -B ' ,  5 7 ) .  

F i r s t  o f  a s e r i e s  o f  road cuts i n  C retaceous ( ? )  ande s itic agglomerate and con
glomerate beds .  Note thick development of  caliche . This area i s  c ov e r e d  by a 
thick s tand of yuc ca and palo verde.  

Deep wash inc i s e d  in reddish-purple conglomerate of  p robable older T e r tiary 
ag e .  

At 9 : 0 0 ,  well- develop ed e roded fan apic e s  i n  narrow ravine . T h e  moderate east  
dip of  the foliation in the gnei s s e s  c ompo sing the C oyote Mountains i s  readily 
s e en above the fan. T he s e  gnei s s e s  may be young e r  than P r e c ambrian ( Wargo 
and Kurtz,  1 9 5 6 ) .  

A t  1 1 : 0 0 ,  fir st view o f  Kitt P e ak i n  the Quinlan Mountains .  T h e  tower o n  Kitt 
Peak wa s de s igned to record automatically year- round vis ibility condition s for 
the new National Astronomical Ob s ervato ry to be construc ted on Kitt Peak by 
the National Science F oundation. Eventual fac iliti e s  will include new 84- inch 
and 3 6 - inch tele scope s  and the Unive r s ity of Arizona 3 6 - inch tel e s cope now lo 
cated on the Univ e r s ity campus ( Meinel, 1 9 58 ) .  

Road left to Pan T ak ( C oyote ) Villag e .  At 9 : 0 0 ,  g ap between the C oyote and Quin
lan Mountains is formed along a high-angle,  reve r s e  fault ( fig . 5 7 ) ,  which form s 
the c ontact between the predominantly gnei s sic rocks of the C oyote Mountains 
( Kurtz, 1 9 5 5 ) and the pre dominantly g r anitic rocks of the Quinlan Mountains 
( Wargo,  1 9 54 ;  and W argo and Kurtz,  1 9 5 6) . 

At 3 : 00 ,  low hill of tilted g ranite and gne i s s  boulder c onglomerate c ompo s e d  of 
fragment s .  This c onglome rate is probably late T e rtiary, and is well expo s e d  in 
a road cut O .  6 mile s we st .  There a r e ,  in thi s g ene ral area, at least one olde r 
T e rtiary alluvial unit and two young e r  T e rtiary and Quate rna ry alluvial units ,  
not including the mo st rec ent channel, flood-plain and adobe -flat depo s it s .  
The r e  a r e  al s o  three  bajada o r  di s s ected bajada surfac e s :  ( 1 ) T h e  olde st fo rm s 
the top s of the hill s along the r ight of the road; ( 2 ) the second i s  le s s  well 
developed locally but can be well s e en acro s s  the valley between the No rth and 
South C omobabi Mountains in about 2 .  5 mil e s ;  ( 3 ) the third ,  and young e st, 
bajada i s  the one most  prominently s e en sloping from the mountains to the 
valley s .  The third surface i s  now being di s s ected on its uppe r  slope s .  

New road at left i s  to Kitt Peak. This road eventually will b e  paved at a g rade 
to allow ready ac c e s s  to the National Astronomical Ob se rvato ry. 

Road cut show s red -brown intru sive ( ? )  rhyolite of probable T e rtiary ag e ,  
pos sibly a part o f  the s ilicic vol c anic sequence expo s e d  i n  the Ro skrug e Moun
tains.  

At 3 : 00 ,  dumps on the low hill s are  from mangane s e  mine s and p r o spects dug in 

2 5 7  



0 . 9 4 3 . 0 
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the rhyolite . At 9 : 0 0 ,  low hill s are part of the g ranitic complex . The g enerally 
east-west  tr ending Aj o Road fault c ro s s e s  the highway beneath the alluvium in 
thi s vicinity. At left of road, typical Papago charco ( dirt tank) and c o r ral . 

T he view west  and no rth, g ene rally between 1 2. : 00 and 4 : 0 0 ,  i s  down and acro s s  
Aguir r e  Valley, a part o f  the Santa C ruz R ive r drainag e system. B etween 1 2. : 0 0  
and 1 : 30 ,  o n  the skyline, a r e  the South and North C omobabi Mountains ( B ryn e r ,  
1 9 58 ) .  C ro s s - s e ction D - D '  ( fig . 59 ) extends from the north end o f  the North 
C omobabi Mountains south to the Arte sa Mountain s ,  which will be s e en sho r tly. 
At 2. : 0 0 ,  Gu Achi (big ridg e) o r  Santa Rosa Peak, c ompo s e d  of phyllitic C r eta
c eous ( ? )  continental strata, chiefly pebble to boulde r  c onglome rate . At 2. : 3 0 ,  
the Vaca Hill s ,  c ompo sed o f  a thin capping o f  ande s itic and basaltic flows ove r 
lying a thick s e quence o f  tuffaceous and alluvial s e diment s ,  which, in turn, lie 
on a moderately rug g e d  surface cut on T e rtiary ( ? )  intrus ive and volcanic rock s .  

Road inte r s ection. R oad right leads t o  Schuck ( Santa R o sa School) and Sil Nakya 
Hills at north end of c r o s s  s ection D - D' . 

Northwe st end of Quinlan Mountain s ,  compo s e d  of g r anitic and pegmatitic rocks 
intruding C retaceou s  ( ? )  rhyolitic tuffs ( ? )  and arko sic  sediments . 

At 1 : 30 ,  view toward South C omobabi Mountains acro s s  an alluvial divide between 
the Santa C ruz River drainag e,  tributary to the G ila Rive r to the north, and the 
San Simon Wash drainag e,  tributary to the Sonoyta River in Mexic o .  T he well 
in the middle of the valley is  at Haivana Nakya ( c row hang s )  Villag e on the drain
ag e divide, which is al so a g round- wate r divide . The depth to water is about 
4 6 5  fe et. As the road swing s s outhwe st, the Arte sa Mountains come into view. 
The se  hill s form the south end of c ro s s - s e ction D - D' and the we st end of c r o s s 
s ection C - C '  ( fig . 59 ) .  

Road int e r s ection. Road right to Haivana Nakya; road left g o e s  along the w e s t  
front o f  the B aboquivari Mountain s .  

At 9 : 0 0 ,  B aboquivari Peak. C ro s s - s ec tion C - C '  ( fig . 5 8 )  extends from the ridg e 
to the left of Baboquivari Peak, acro s s  Baboquivari Valley to the Arte sa Moun
tain s .  

Milepo st 1 2. 3 .  At 1 1 :0 0 ,  di stant hill s o n  southern skyline a r e  mo stly in Mexic o .  

Milepost 1 2.2. .  T he r e  i s  only 0 . 8 5  mil e between mileag e marke r s  1 22 and 1 2. 3, 
probably as  a re sult of a phil o sophic c on s ide ration of significant fig u r e s  on a hot 
afte rnoon. 

Highway skirts villag e of Chiawuli Tak (bar rel cactu s  s it s ) ,  on right side of road. 
The spread- out hou s e s ,  neatly kept up, are typical of Papago villag e s .  T hi s  
villag e ,  which parallels the highway for 0 . 8 mil e s ,  contains about one dozen 
hou s e s .  

At 3 : 0 0 ,  low hill s ,  c ompo s e d  o f  ande s itic flows,  a r e  a n  eastern extension o f  a 
s e r i e s  of north- dipping ande sitic flows which form the north ridg e of Arte sa 
Mountains ( fig . 59, D - D ' ) .  Lithologically s imilar flows c rop out on the west s ide 
of the B aboquivari Mountains (fig . 59 , C - C ' ) .  

C harco at r ight of road. In the road cut immediately ahead, an ande s itic dike 
cuts T e rtiary ( ? )  basalt flow s .  Leave a r e a  shown o n  figure 5 7 .  

Road inte r s ection. Main road into Sells turns left. 

SE LLS SIDE T RIP 

T U RN LEF T from State Highway 86 at mileage 6 1 .  1 .  

TURN RIGHT .  Papago T ribal Rodeo g rounds and offic e s  on right; Bureau of 
Indian Affair s  g arag e s  and maintenanc e building s at left. 
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B ab o q u i v a r i  
Pe a k  

A. View southea s t  toward B aboquivari  Mountain s  and Baboquivar i  P e ak. T e r 
tiary volcanic rocks ( T r) ,  g ranite ( T g r) ,  and " F re snal" c onglome rate ( Tf) ; 
C retaceou s  ( ? ) - T e rtiary ( ? ) conglome rate, arko s e ,  and shale ( KT s) .  

S o u t h  Mtn .  ( To) �KUPk H i l l s  ( K ?g r) 

B .  View looking southwest  ac ros s Quij otoa Mountains between South and B en Nevis 
Mountain s .  C retac eous ( ? )  volc anic rocks ( K ?  v),  s e dimentary rocks ( K ?  s ) ; 
C retac eous - T e rtiary ( ? )  intru s ive and metamo rphic rocks ( K ?  g r) ; C r e tac eou s 
T e rtiary ( ? ) s e dimentary rock s ( TK s ) ; T ertiary quartz latite ( T ql) and ande s ite ( T a) .  

F IGURE 58.  Ae rial views of  B aboquivari  Mountain s and B en Nevi s Mountain, P ima 
C ounty, Arizona . Photo s by T ad Nichol s .  
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0 . 3 0 . 6 

0 . 2 0 . 8 

O .  1 0 . 9 

O .  1 1 . 0 

O .  1 1 .  1 

0 . 3 1 . 4 

O .  3 6 1 .  4 

0 . 4 6 1 .  8 

2 . 4 64. 2 

2. 2 6 6 . 4 

I [ 
1 . 0 6 7 . 4 

1 . 9 69 . 3 

8 .  8 7 8 .  1 

T rading Post  at right; main entranc e to Sell s Indian Ag ency headquart e r s  area 
at  left. 

TURN RIGH T ;  road to left g o e s  to Topawa, San Miguel, and other villag e s .  

On left, post  offi c e  and trading post  building s s it on hill c ompo sed o f  ande s itic 
flows .  

Sell s Wash.  

Road to left leads to Gu Oidak ( B ig Fields ) ,  swing s toward the Kupk Hill s 
around the south end of South Mountain, and then turns north to join State High
way 8 6 . Past B ig F ields thi s road can be followed to Pisinimo only with diffi
culty. F r om Pi s inimo the road i s  graded to State Highway 8 6 ,  rejoining it 
either at mileage 9 3 .  l o r ,  by way of Kerwo ,  at mileag e 1 1 7 . 7 .  

R ejoin Aj o - Tuc son Highway at mileage 6 1 .  8 .  

E ND OF SE LLS SIDE TRIP 

B ridg e over Sell s Wa sh. Ande s ite flows c rop out in bottom of wash and fo rm 
low hill s on s outh side of highway. 

Road inte r s e ction: Left to Sell s ,  and right to Sell s Air strip and C obabi mining 
di strict ( MacKellar,  1 9 58 ;  B ryne r ,  19 58 )  in the Ko Vaya Hill s .  

At 9 : 0 0 ,  the G reat Plain, a broad alluvium- c overed bajada that slopes  c ontin
uously from the Baboquivari Mountains past the Arte sa Mountains to San Simon 
Wash. It drain s into the Sonoyta Rive r ,  Mexico ( fig s .  1 ,  55 ) . 

Highway pas s e s  through Etoi-Ki Hill s ,  c ompo s e d  of agglome rate, welded tuff, 
and volcanic flows of probable late T e rtiary ag e .  

On the c entral three  knobby hill s o n  right o f  highway are  prehistoric Indian 
terrac e s  which can be s e e n  below the capping flow. 

Shallow curve around base of hill compo s e d  of basaltic ande s ite flow s .  Start 
1 3 -mile straightaway. At 9 : 30 ,  the Kupk Hill s are  outlined against the Me s 
quite Mountains .  The Kupk Hill s are compo s ed o f  g ranitic and gneis sic  rocks 
of M e so zoic ( ? )  ag e .  At 1 0  : 0 0 ,  South Mounta.in, compo sed of ande s itic flows 
(fig . 60 ,  F - F ' ) .  C r o s s - s ection F-F'  include s the mountains s e en on the left 
s ide of the road along the straightaway. At 1 1 ; 0 0 ,  B en Nevi s Mountain (fig . 58 ) . 
A complex fault pattern in thi s mountain give s it the a.ppearanc e of a deformed 
and deeply di s s ected r ing - dike .  The mountain i s  compo s e d  of alte red and un
altered C retac eous ( ? )  s edimentary and volcanic rocks,  and s eve ral units of 
T e rtiary volcanic and s e dimenta ry rocks.  At 1 1 : 0 0 to 1 2 : 0 0 ,  the Quij otoa 
Mountain s ,  a mas s ive block of quartz monzonite,  readily identified by its lighter 
c olor whe re it i s  in fault contac t  with the C retac eous ( ? )  volcanic and s e dimen
tary rocks of B en Nevis Mountain. 

At 1 2 : 0 0 ,  B rownell Mountains ( fig . 60 ,  F - F ' ) ,  comp o s e d  of C r etaceous ( ? )  
and T e rtiary ( ? )  intru s ive volc anic and s e dimentary rock s .  

At 1 : 0 0 ,  C obabi Hill s o n  the we st flank o f  the South C omobabi Mountains 
( MacKellar,  1 9 58 ) .  C ro s s - s ection E - E '  ( fig . 59)  shows the g eneral relation
ships betwe en the C omobabi Mountains to the east and the Quijotoa Mountains  
and San Simon Valley to  the we st. 

Dip. This wash drains south. A short di stanc e no rth, the valley i s  drained 
no rth by Santa Ro sa Wash. The maximum thickne s s  of alluvium is not known 
fo r any of the larger  alluvial valleys of the Papag o Indian R e s e rvation, but it i s  
known to b e  a t  least  1 , 0 0 0  feet thick a t  s eve ral point s .  D epth to wate r  a t  thi s 
point i s  about 4 0 0  feet. Elsewhe r e  in the area,  depth to water in the larg e r  
alluvial valleys rang e s  from about 1 0 0  t o  about 600  feet.  
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1 . 8 7 9 . 9 

2. 1 8 2 .  0 

0 . 4 8 2 . 4 

1 .  1 8 3 . 5 

0 . 3 8 3 . 8 

O .  6 84 . 4  

0 . 9 8 5 .  3 

O .  6 8 5 . 9 

0 . 5 8 6. 4 

0 . 9 8 7 . 3 

0 . 3 8 7 . 6 

0 . 9 8 8 .  5 

2. 7 9 1 . 2 

1 . 9 9 3 .  1 

1 .  1 9 4 . 2 

O .  5 9 4 . 7 

2 .  7 9 7 . 4 

0 . 8 9 8 .  2 

Radar ( 7 )  station. 

Road l eft to abandone d  Quij otoa mining c amp (Gebhardt, 1 9 3 1 ) .  

End o f  1 3 -mile straightaway. 

C u rve marks the beg inning of the C overed W ell s Pa s s ,  about 8 mil e s  of winding 
road. Look out for curve s ,  cows,  and car s .  T he hill on right is c ompo s e d  of 
alte red,  mineralized rhyolite , which may be of' C retac eou s ( 7 )  ag e,  and pos s ibly 
c o r r elate s with the C oncentrator volcanic s at Aj o ( G illuly, 1 94 6) .  

Road right g o e s to C huichu (pronounc e d  C ho o - c hoo) Villag e and C a sa Grande . 
C huichu i s  s om etime s  spell e d  C huichiushu, which i s  al so pronounc ed C ho o - c hoo.  
C huichu include s  a 1 ,  200 - ac re modern i r r ig ation development operated by Papago 
Indians unde r the guidanc e of the Bureau of Indian Affair s .  

Large wash. Quijotoa Villag e ,  one o f  the larg e r  Papago villag e s ,  on left. 
Points of inte r e st in the next mile are the c emete ry and C atholic Mis s ion and 
school building s on the left. 

C overed Well s T rading Post on right. Thi s  is one of six trading posts on the 
r e s e rvation. Some of the trading po s t s ,  as an added s e rvic e ,  operate mobile 
s to r e s  which make regular runs to di stant c ommunitie s .  

On the left i n  the wash are outc rop s of mafic volcanic rocks of pos s ible C r eta
c eous ag e which are intruded by quartz monzonite.  

F r om this point, for the next 0 . 9 mil e ,  the road pas s e s  through a s e quenc e of 
alluvial s e diment s ,  with a s ingle interbedded ande sitic flow near their bas e ,  
which dip we s t  at  about 200 •  There are s everal units of olde r ,  defo rmed alluvial 
depo sits in the region, which cannot be c o r r elate d accurately at thi s time be 
cause of a lack of fo s sil s o r  othe r evidenc e .  The g r eat thickne s s e s  of alluvium 
reported from some basins p o s s ibly may include s eve ral s equenc e s  of alluvial 
depo sits . 

The road he r e  c ro s s e s  the approximate location of a larg e no rmal northwe st
trending fault along which the alluvial depo sits are in c ontact with the quartz mon
zonite (fig . 60, F - F '  and G -G ' ) .  

At 1 : 0 0 ,  Sie r r a  Blanca Mountains ,  an offset  continuation of the quartz monzonite 
of the Quijotoa Mountains which pas s e s  northwe st into g ranitic gneis s  and othe r 
metamorphic rocks . 

View straight ahead ac ro s s  San Simon Valley. On a clear day it i s  po s sibl e to 
s e e  smoke from the smelte r at Ajo at about 1 2 : 30 .  

At 1 1  : 0 0 ,  prominent black hill i s  the larg e s t  o f  cluster of hill s c ompo s e d  o f  prob
ably late T e r tiary ande sitic and basaltic flows .  Similar flows flank o r  cap many 
rang e s  in thi s  r e g ion. 

Road at left l eads to the village of Pi s inimo . Ente r area shown on figure 6 1 .  

Road to right leads to s ilica quar ry, dug in Paleozoic ( 7 )  quartzite which i s  part 
of a small thrust slive r ( fig . 60, G - G ' ) .  T he hill no rth of the qua r ry i s  c om
p o s e d  of a slive r of Paleozoic lime stone ( fig .  6 2A) and i s  the we ste rnmost Paleo
zoic  rock known betwe en here and the G rowle r Mountain s ( Wil son in  McKe e ,  1 9 5 1 ) .  
C imarron Peak at 2 : 30 .  

-

At 9 : 30 ,  in the di stanc e ,  are the M e s quite Mountain s ,  di stinctive because of 
their  c o r rug ated flat top. They are c ompo s e d  of volcanic and alluvial rocks that 
are folde d and faulted into a ruptured, no rth-plunging anticline.  The M e s quite 
Mountain s are shown at the east end of c ro s s - s ection H-H'  ( fig . 6 0 ) ,  which c on
tinue s we stward through the Ajo Mountains at 1 1 : 0 0 .  

Radar ( 7 )  station a t  left. 

B eg in I I - mil e straight stretch acro s s  San Simon Valley to Nin e - Mile Peak, which 
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1 . 0 9 9 . 2 

1 . 9 1 0 1 .  1 

2 .  1 1 0 3 . 2 

3. 1 1 0 6 . 3 

O .  6 1 0 6 . 9 

O .  7 1 0 7 .  6 

0 . 3 1 0 7 . 9 

1 . 0 1 08 . 9 

0 . 4 1 09 . 3 

0 . 8 1 1 0 .  1 

1 . 4 I l l .  5 

3 .  6 1 1 5. 1 

1 .  1 1 1 6 . 2 

c an be s e en immediately to the left of the road, 1 1  mile s away. 

Villag e of W ahak Hotrontk on left. T racy' s T rading Po st  is 0 . 5 mile ahead on 
the left s ide of the road. Leave area shown on figure  5 5 . 

C imarron Peak at 3 : 0 0 .  The g eology of this mountain i s  characteri stic of many 
of the rang e s  in this area.  The volc anic pile i s  built up on an eroded surfac e cut 
on C r etaceous ( ? )  volcanic and s edimentary rocks which have been intruded and 
alte red or metamo rpho sed .  Olde r rocks of P r e c ambrian and Paleozoic age have 
not been recognized between the Sie rra Blanc a and G rowler  Mountains , although 
they may be p r e s ent as septa within younge r  intru s ive rock s .  The T e rtiary vol 
c anic rocks cons i s t  of four sequenc e s  ( table 6) which loc ally may interfing e r ,  
pinch out, o r  b e  s eparated b y  angular unconformitie s .  The Sne ed ande site,  
C hilds latite and Batamote ande s ite in the Ajo quadrangle ( G illuly, 1 9 4 6 ) ,  25 
mil e s  we s t, are the probable equivalents,  in part,  of three of the four units  r e c 
ognized i n  thi s area.  

F rom 10:  00  to  1 1 :0 0 ,  the low prominent ridg e jutting eastward into the San Simon 
Valley is the gnei s s ic and g ranitoid c o r e  of a broad anticline that forms the Gun
sight Hill s .  Its flanks are edged with at least  two sequenc e s  of volc anic rocks 
which have been involve d in the anticlinal warping . 

Near thi s point the road c ro s s e s  the approximate line that marks the break between 
deep and shallow alluvium . T he line runs roughly between the last point of the 
Guns ight Hill s to the left and e a s t  flank of the hills s e en at 2 : 00 .  Along the c entral 
part of San Simon Valley, the alluvium is known to be locally more than 8 0 0  feet 
deep.  T o  the no rthwe s t  the broad plain ahead is unde rlain by gne i s sic ,  g r aniti c ,  
and volcanic rocks at depth s of g ene rally le s s  than a f e w  hundred feet. T oward 
the head of the valley, bedrock is expo s e d  irregularly in low hill s and hummoc k s .  
T h e  surface o f  the bedrock appea r s  t o  be e roded t o  about the s ame extent on 
g ranitoid and on volc anic mate rial . 

At 9 : 0 0 ,  gnei s s ic and g r anitic hill s .  Note weathe ring characte r i stic s of the se  
rocks  - intricate fracturing, steep slope s ,  and rubble -free bas e .  

Road t o  left leads t o  a s ilica quarry located in quartz veins cutting gne i s s ic rock s .  
T h e  silica was f o r  the smelte r a t  Ajo .  

At 3 : 0 0 ,  low hill s o f  contrasting light- and dark- c olo red rocks a r e  c ompo s e d  of 
late T e rtiary ( ? )  dark- colored ande s itic flows capping light g ray gne i s s ic rock. 
The se  hill s are shown about at the cente r of c ro s s - s ection G - G '  ( fig . 60) . 

Nine - Mile Peak at left. Nine mil e s  back to T racy' s T rading Po st  and nine mil e s  
t o  the road t o  Menag e r ' s Darn . Nine - Mile Peak i s  c ompo sed o f  ande site flows 
which are part of the oldest  T e r tiary ( ? )  s e quenc e,  r e c ognized in thi s g ene ral 
vic inity. 

End of I I -mile straightaway. 

At 1 1  : 0 0 ,  the Buddha-like figure at the no rth end of the Aj o Mountains is known 
as Monte zuma Peak ( fig.  62B ) .  It is sculptured in a downthrown block of inte r 
mediate volcanic flows and pyrocla stic rocks.  

Road to right leads to village s  in the northwe stern part of  the Papag o Re s e rva
tion. Ventana C ave,  about 20 mil e s  no rtheast of he re ,  is the site of a well
known archeologic al dig . The cave midden showed nearly continuous human 
habitation fo r at l e a s t  1 0 , 0 0 0  yea r s .  Extinc t forms of dye r-wolf, jaguar, g round 
sloth, and tapir are as sociated with the earli e s t  artifa c t s ,  and remains of Say' s 
g round squir rel sugg e st a markedly c ooler climate (Haury, 1 9 5 1 ) .  

Road to right leads to villag e o f  Hoto son Vo, one of the last  c ommunitie s  on the 
r e s e rvation without ready acc e s s  to well wate r .  North of Hoto son Vo, the vol
c anic rocks lie in a broad, shallow, faulted syncline who se  west flank i s  at  the 
north end of the P o zo R e dondo Mountains and who s e  e a s t  flank is faulted against  
the Sikort C huapo Mountains ( fig . 60,  G -G ' ) .  

At 9 : 0 0 ,  the low disc ontinuou s hill s in the fo reg round a r e  compo s e d  of volc anic 
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1 . 5 1 1 7 .  7 

O .  3 1 1 8 . 0 

O .  7 1 1 8 .  7 
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4 .  1 1 33 . 8 

1 . 9 1 3 5 . 7 
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2 .  2 142 . 9 

0 . 5 143 . 4 

0 . 9 144. 3 

flows on the north flank of the Gun sight anticline . At a g reater di stanc e ,  the 
mode rate east dip of the volcanic rocks of the Ajo Mountains can be readily s e en.  
The Ajo Mountains are compo s e d  of fault blocks who s e  structural pattern sugg e sts  
a broad, c ollap sed anticlinal warp ( fig . 60 ,  H - H' ) .  At 1 0 : 0 0 ,  prominent light
brown hills are  of post-C retaceous ( ? )  quartz monzonite that ha s been extensively 
prospected and locally mined. At 1 : 0 0 ,  the volcanic flows in south end of the 
Pozo R e dondo Mountains dip we st.  

Inte r s ection nine mil e s  from Nin e - Mile Peak. Road to left leads to Ke rwo and 
Menag e r ' s Dam ;  road to right g o e s  north into the Pozo Redondo Valley.  

Road cut in ande sitic flow s .  

The we st  dip s o f  the volcanic flows o f  the Pozo Redondo Mountains a r e  well ex
p o s e d  on the right. 

At 1 0 : 0 0 ,  flat-topped hill s are c ompo s e d  of ande sitic flows lying unconformably 
on tilted flow s of olde r ande s itic po rphyry flows .  Discontinuous lens e s ,  rang ing 
from a few feet to s everal hundred feet thick, locally underlie the upper flo w s .  

T h e  road g radually curve s t o  the northwest  and the Little Ajo Mountains and the 
Aj o smelter and tailing s dump can be s een at 1 2 : 00 .  The g eology of the Aj o 
mining di strict wa s mapped by G illuly ( 1 946) . 

The flat- topped hill at 2 : 0 0  i s  at the w e s t  end o� c ro s s - s ec tion G -G '  ( fig . 6 0 ) .  

C attleguard.  Leave Papago Indian R e s e rvation. 

C U AT ION. Approaching junction of State Highway s 86 and 8 5 . T URN LEF T  into 
gas  station for STOP 1 .  Aj o i s  straight ahead. The small hill north of the junc 
tion has thr e e  of the four volcanic units r e c ognized in thi s  area.  Following 
g a s sing up and coffe e ,  proceed left toward Lukeville and the Mexican boundary. 

C AU T ION - merg ing traffic from Ajo .  T he Valley of the Aj o ( Spanish fo r garlic 
o r  wild onion) is on the right. The G rowl e r  Mountains at 3 : 0 0  are c ompo s e d  
principally o f  volcanic rocks but include a small area o f  alte red Paleozoic s e di
mentary s trata. 

At the s outh end of the volcanic hill s on the left are good expo sures  showing the 
e s s entially ho rizontal ove rlying alluvial lens e s  and tilted flows of ande s ite p o r 
phyry, which i s  nearly eve rywhe r e  covered by s c r e e  from the capping flo w s .  

Enter Organ Pipe C actus National Monument. 

On the left of the road, an organ-pipe c actus - raunchy but untransplante d. 

At 2 : 0 0 ,  Bate s Mountain. 

At 1 0 : 0 0 ,  the small hill in the middle distanc e  sur rounded by alluvium is com
po s e d  of mine ralized coar s e - g rained g ranite.  

Road cut s  in hill s of welded tuff- agglome rate . 

Road cuts in hill s of sphe rulitic vitrophyre agglome rate and a s sociated sphe ru
litic rocks .  

Road cuts in ve sicular ande s ite ( ? )  with a spotty, nearly po rphyritic textu r e .  
T he r e  appear s t o  be a g radational s e r i e s  from sphe rulitic t o  porphyritic textu r e s  
i n  the s e  rock s .  

The re  a r e  many organ pipe cactu s e s  along the road for the next few mil e s .  

Road cut in ande s ite porphyry. T hi s  rock is texturally s imilar to the C hilds 
latite d e s c ribed by G illuly. 

At 2 : 0 0  and 4 : 0 0 ,  the slop e s  of the Pue rto Blanco Mountains are compo s e d  of 
blui sh-g ray intrus ive rocks c appe d  by flow s  of andes ite po rphyry dipping to the 
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A. View looking northwe st  ac ro s s  north end of Sierra Blanc a Mountain s ,  showing 
" S" Mountain and sliver s of Paleozoic  lime s tone ( PI s )  and quartzite ( Pq) in 
thrust  fault c ontact (fig . 6 1 , G -G ' )  with metamorpho s e d  C retac eous ( ? )  s trata 
( K  ? v) and C retac eou s - T e rtiary ( ? )  intrus ive and metamo rphic rocks ( K ?  g r ) .  

B .  View, looking nor thea s t, of Montezuma Head, a small fault block comp o s e d  of 
T e rtiary b edded pyroclastic depo sits  at the no rth end of the Aj o Mountain s .  Note 
the many nearly ve rtical dik e s  of ande s ite.  The small hill s to right of and above 
Monte zuma Head are the g ranitic c o r e  of the Gunni son H ill s anticline . 

FIGURE 6 2 .  Ae rial views of the Sie r r a  Blanc a and Aj o Mountains ,  Pima C ounty, 
Arizona. Photo s by Tad Nichol s .  
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O .  3 144. 6 

O .  1 144. 7 
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0 . 6 146 .  5 
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0 . 6 1 56 . 0 
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2. 2 1 60 .  1 

O .  1 1 6 0 .  2 

3. 0 1 63.  2 

east.  T he s e  hill s forrn the we st end of c ro s s - s e c tion H-H'  ( fig.  6 0 ) .  

Prominent mountain ma s s  a t  1 2 : 0 0  i s  i n  Mexic o .  At 9 : 0 0 ,  brown ande s ite p o r 
phyry flows are i n  depos itional contact o n  light g ray intrusive rock. 

Road right leads to Organ Pipe National Monument headquarte r s .  

The Ajo Mountains form the skyline o n  the left. At the foot, Sitting Hen, the 
prominent peak at 9 : 0 0 ,  i s  a small expo sure of g ranite, shown in c ro s s - s ection 
H - H '  ( fig . 6 0 ) .  

At 3 : 00 ,  intrusive and metamorphic rocks continue s outhward forming a n  almo st 
unbroken ridge from the Pue rto Blanco Mountains in Arizona to the Cubabi Moun
tains in Sono ra, Mexic o .  

At 9 : 00 ,  facto ry-like building is  a n  ol d ic e hou se  from which i c e  w a s  at o n e  time 
supplied for the shrimp fishe r i e s  at Pue rto Pena s co,  Mexico .  

Lukevill e :  STOP 2.  U .  S .  C ustom s and Immig ration Station at the United State s 
M exico boundary ( altitude on road i s  1 , 390 feet) . 

At 1 0 : 00 ,  Sie r r a  Cubabi, compo sed of a c ry stalline complex . Road note : " Vado" 
means " Dip. " 

Road cut in phyllite fo rmed by low g rade metamorphi sm. Orig inal mate rial s in
clude tuffac eou s  mate rial welded tuff and othe r pyrocla stic debri s .  Lo cally the 
tuffac eous rocks c ontain fragm ents of quartzite and other cla stic g rain s . Note 
diffe r enc e betwe en effects of deformation in thi s  outc rop and on the unalt e r e d  s ill 
300  feet to we st.  Four hundred feet further along the road we st, the tuff is highly 
shea r e d  and inte r s ected by a 2 1 - inch quartz vein.  

Road fork s .  Inte r s ection with Sonora Highway 2 to San Lui s .  TAKE L E F T  FORK. 
" Alto" means " Stop. " 

Road c ro s s e s  bridg e.  

Inte r s ection:  He rmo sillo - Pue rto Pena s c o  road; TAKE RIGHT FORK on Sonora 
Highway 1 0 .  

Slow - ente ring town of Sonoyta. 

Immig r ation check station. Remain in c a r s .  

Road cuts i n  T e rtiary-Quate rnary alluvium . 

B etween 9 : 0 0  and 1 0 : 0 0 ,  Sie r ra Cubabi. Altitude on road at this point is 1 , 320 
feet.  

Angular boulde r s  of metag ranite in road cut. Metag ranite ha s undergone feld
spathization with the fo rmation of large orthocl a s e  and mic rocline c ry stal s .  
Locally, deformation has develope d a gneis sic structure .  Metag ranite is  cut 
by aplite dike s  and c ontains dike s and pods of pegmatite . Ande s ite ( ? ) ,  minette,  
biotite schi s t, and other rock typ e s  are al s o  p r e s ent a s  isolated blocks . 

At 3 : 0 0  to 5 : 30 ,  good view of the G rowler  and Pue rto Blanco Mountains .  

Kilomete r 1 2  marke r o n  road. 

STOP 3.  At 3 : 0 0 ,  c ontact between phyllite derived from cla s tic and volcanic 
debris  and " g ranophyric" g ranite . At 9 : 0 0 ,  a g radation i s  observable going up 
r i s e  from phyllite to gnei s s ic rocks ( de rived from sheared g r anitic s ) .  

Outc rop of phyllite s imilar to that at STOP 3 but c ontaining vi sible elong ate d 
ellip soidal pebble s .  At 1 2 : 0 0 ,  g ranitoid ma s s .  

Adobe hou s e  ( r e ady for occupancy - low rent ! ) .  
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At 9 : 0 0 ,  coar s ely c rystalline muscovite g ranite , transected by pegmatite . Three  
of  the larg e s t  cacti native to  the area grow in  thi s vic inity. T he organ-pipe cac 
tus ha s clo se  fluting in c ontrast to the senita cactus which has wide fluting . 
Sahuaro cactu s e s  are abundant. 

Kilometer 25 marke r .  F i r s t  clear view o f  Pinacate Mountains a t  2 : 0 0 .  Around 
bend at 1 2 : 00 are sand dune s .  Altitude on road is about 1 , 200 feet.  Road de
s c ends steadily at  rate of about 40 feet per mile .. 

Sand dune s can be s e en to lap completely around thi s side of the Pinac ate volc anic 
field. 

At 1 0 : 0 0 ,  mountain rang e .  

Kilomete r 37  marke r .  A t  1 0 : 0 0 ,  high hill c on s i sts  o f  boulde r c onglomerate unde r 
lying a capping o f  ande s ite and basalt flows .  Low rounded mounds i n  fo reg round 
consi st of sphe rulitic rhyolite with gla s s  blebs and string s with well developed 
flow structure .  

Ente r ing area of  s and dun e s .  

Rounde d mound a t  9 : 0 0  c onsists  o f  rhyolite . 

P a s s ing outc rop s of sphe rulitic quartz 1atite and rhyolite. 

Kilomete r 4 5  marke r .  

Rhyolite, partly b r e c c iated, with well - developed flow structure  and vi sible free 
quartz. 

Ba salt flows to left and right of road. 

Kilomete r 5 1  marker .  Altitude o n  road at this point i s  about 5 8 0  feet.  

F i r st of two bridg e s  ove r Sonoyta Rive r .  SLOW. Prepare t o  turn right. 

TURN RIGHT .  

Go around left s ide o f  wate ring trough and c o r ral and head north o n  dirt trail .  

Road forks.  TAKE LEFT F ORK. 

TAKE LEFT FORK. 

Road fork s .  T AKE RIGHT FORK toward point o f  ba salt flow. 

Road forks.  T AKE RIGHT F ORK. Left fo rk g o e s  toward Emelia T anks .  

At 9 : 0 0 ,  exc ellent view o f  Pinacate Mountain s .  

P a s s  branch road a t  9 : 0 0 ;  c ontinue s traight ahead ( no rth) . 

Outc rops of apparently intrusive ande s ite to right of road. 

Ande s ite with nearly ve rtical planar orientation s .  View at 1 1  ;00 of intrusive ( ? )  
body capped by volcani c s .  Altitude on road i s  about 580 fe et. 

At 1 2 : 00 ,  reddi sh tan mound is C e r ro Colorado . At 2 : 0 0 ,  beyond C e rro C olorado, 
are the 0' Neill Hill s ,  which are no rth of the United State s - Mexico boundary. 

At 1 0 : 30 ,  C rate r Elegante is the low indistinct mound lying short of a lone black 
knob on skyline.  Note symmetrical c inde r c one at  9 : 30 and cluster of  cone s at 
1 0 ; 0 0 .  

Road fork s .  T AKE RIGHT F OR K. 1 0 0  feet farthe r ,  road forks again. T AKE 
LEFT F ORK to Elegante . 
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1 . 5 1 9 3 . 4 

0 . 8 194 . 2 

0 . 8 1 9 5. 0 

0 . 8 1 9 5. 8 

1 . 3 1 9 7 . 1 

0 . 4 1 9 7 . 5 

O .  3 1 9 7 . 8 

0 . 4 1 9 8 . 2 

O .  7 1 9 8 . 9 

0 . 8 1 9 9 . 7 

1 . 0 2 0 0 . 7 

At 1 2 : 0 0 ,  C erro C olorado. 

Lone T e ddy B e a r  cactu s  to r ight of road. 

Road forks ;  T AKE LEFT FORK to Elegante . Right fork goe s to C e rro C olo rado. 

Pa s s ing line of tre e s  to left along a wash. 

Basalt s quee z e- up s  on left side of road. At 3 : 00 ,  C e rro C olorado is visible but 
partly obscured by volcanic rocks in fo reground. Altitude on road is about 680  
feet. 

At 9 :  0 0 ,  red c inder c one i s  Dos Muj e r e s  ( T wo Women) . 

B a s alt sque e z e - up s  on e ither side of road. The Do s Muj e r e s  cinder c one i s  
flanke d  b y  well - stratified c inder and sand b e d s .  

Note common occurrence o f  s enita cactus and ironwood tre e s  g rowing i n  the same 
small area. 

Lava flow outc rops to r ight of road. Route c ro s s e s  thinly- cover e d  flows .  

Road forks.  T AKE RIGHT F ORK. Altitude at thi s  point i s  about 8 2 0  fe et. Road 
climb s up on lava flow. 

ENTER C AMPSIT E .  F ollowing lunch, the party will examine C rater Elegante. 

2 7 0  
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VOLC ANIC C RATE RS OF THE PINACATE MOUNTAINS, 
SONORA, MEXIC O 

T RIP VI, ROAD LOG 

( C ontinued) 

Second Day, Monday, April 6, 1 9 59 

Pinacate s - T r ip VI- 2 

Leade r s :  F .  W .  Galbraith, L. A. Heindl, and G .  G .  Syke s 

Driving Distanc e :  2 0 7 . 7 mil e s  Log g e d  Di s tanc e :  5 5 . 4 mil e s  

G eneral Statement: 

The party will examine C er ro C olorado during the morning and return to Sonoyta, Sono ra, via Sonora 
Highway 2 .  Following an informal stop at Sonoyta, the field trip will di sband at Lukeville ,  Arizona. 

0 . 0 0 . 0 

2 . 5 2 . 5 

3 .  2 5 .  7 

3 . 4 9 .  1 

O .  3 9 . 4 

1 . 6 1 1 . 0 

2 . 5 1 3 .  5 

0 . 9 14. 4 

0 . 3 1 4 .  7 

0 . 3 1 5 . 0 

2. 1 1 7 .  1 

O .  3 1 7 . 4 

1 . 4 1 8 . 8 

1 . 6 20 . 4 

2. 7 2 3 . 1 

O .  1 2 3 .  2 

O .  1 23 . 3 

2 .  1 25 . 4 

1 .  1 26 . 5 

4 .  1 3 0 . 6 

2 . 8 3 3 . 4 

Leave camp s ite . 

Note bedded ash lapping up on D o s  Muj e r e s .  

Road fork s .  T AKE LE F T  F ORK t o  C e r ro C olo rado. 

At 9 ; 0 0 ,  area of young ba salt flow. 

Area of young s ahuaro cactu s e s  to r ight. 

Road forks.  T AKE RIGHT FORK. 

B a s alt flow to left contains f r e sh pheno c rysts  of olivine and plag ioclas e .  F o r e 
blocks have slumped over and a r e  standing vertically. 

T URN RIGHT to C e r ro C olorado . 

STOP 5.  Leave cars to examine C e r r o  C olorado . 

Return to main dirt track. T URN RIGH T .  

Playa b e d s  o n  left a r e  g r e en with g r a s s  during rainy s e a s on. 

Road fork s .  T AKE RIGHT F ORK. 

Road fork s .  T AKE LEFT FORK. 

Side road emerging from left. 

B iotite - quartz-mic rocline gnei s s of metamorphic o r ig in expo s e d  on e ithe r s ide 
of road. 

Inte r s e c tion with Sonora Highway 2 .  T UR N  RIGHT t o  Sonoyta. 

Hill on l eft s ide of road con s i st s  of muscovite -biotite paragne i s s  c ontaining peg 
matite s ,  which i s  ove rlain by a tuffa c e ou s  and limy alluvial bed and cappe d  by a 
basalt flow. 

B a s ement rocks at 9 : 00 ;  C e r r o  C olorado at 3 : 0 0  in the middle  di stanc e .  

F rom 1 0 : 00 t o  1 1 : 0 0 ,  O ' Neill Hill s ,  c ompos e d  pre dominantly o f  bas ement rocks . 

B e g in g e ntle S- curve. 

B ridg e over large wa sh. Thi s i s  not the Sonoyta Rive r .  
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T rip VI- 2 - Pinacate s 

O. 7 34. 1 

0 . 3 34 . 4 

3 .  3 3 7 . 7 

1 . 2 38 .  9 

1 . 8 4 0 . 7 

2. 4 4 3 .  1 

0 . 3 43 . 4 

0 . 2 4 3 .  6 

2. 2 4 5. 8 

2. 3 4 8 .  1 

5 . 5 5 3 . 6 

0 . 3 5 3 . 9 

0 . 9 54. 8 

0 . 6 5 5 . 4 

2. 1 5 7 . 5 

Pinacate s - T rip VI- 2 

B eg in pas s through ba saltic hill s capped by east- dipping c inde r beds which 
po s sibly may be a r emnant of an old volcanic c one.  

White border monument and border fenc e can be s e en about 200 feet  to  the left, 
north, of the highway. Note eroded alluvial fans on left. 

Border monum ent. 

Hou se  and well on Unite d State s side of borde r .  Enter low hill s compo s e d  of  
intrus ive and metamo rphic rock s .  

Well and ramada ( roofed- ove r, open- s ided shelte r)  o n  United State s side o f  fenc e 
on left. 

Quitobaquito Spring s on left, near c ottonwood tre e s  and hous e s .  Quitobaquito 
Spring was one of the best-known watering spots in the de s e rt during early ex
plo rations .  Today the spring still flows about 10 g allons per minute from frac 
tur e s  in g ranitic rock. Three other spring s are nearby within a c ouple of mil e s  
o n  eithe r side o f  the rang e ,  each with a s imilar sour c e .  

Border monument. 

Aguajita Wash. 

Road cuts in sheared g r anitic rocks and metamorpho sed phyllitic , tuffac eou s ,  
and cla stic beds for  about a half mile.  Phyllitic material s  are  identical with 
tho se  just  s outhea s t  of Sonoyta at Stop 3 .  

Road cut o n  right i n  playa o r  adob e - flat depos it s  overlain b y  stream depo s its lying 
on an ero sional surfa c e .  T he s e  playa ( ? )  depo s its underlie much of the La Abra 
Plain, beneath a few feet o r  tens of feet of stream-laid depo s it s .  

Curve to right.  The Setting Hen of the Aj o Mountains can be clearly s een at 
1 0 : 00 through the gap in the g ray granitic hill s .  

Suc c e s s ion o f  road cut s  i n  late C enozoic mate rial s .  Note the wide variety of s edi
mentary structure s .  

Sonoyta, Mexi c o ,  from 1 2 : 0 0  to  2 : 0 0 .  

C aborca inte r s ection. About one-half mile south o n  C aborca Road ther e i s  a r e s t  
stop. The road log mileag e doe s  not include the distanc e t o  thi s s top. 

Lukevill e ,  Arizona. T he road log and field trip end at this point. Individual car 
partie s may return to Tuc son by the same route cove red ye ste rday o r  may go 
we st or north by way of Aj o .  

S A L U D  Y P E S E T A S 
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