USGS

science for a changing world

U.S. Department of the Interior

Scientific Investigations Map 3490
U.S. Geological Survey

Sheet 1 0of 2

Pamphlet accompanies map

CORRELATION OF MAP UNITS
111°5' e

o0’ f Tucson 25 miles

= [See Description of Map Units (in pamphlet) for refined unit ages and complete unit descriptions. ml 110:45' |
“\\ 111° Colors on the map may appear darker due to the hillshade transparency]
\ Sierrita/Mountains /\ ARIZONA
‘ \\ ) __3? Tucson 4 ‘. Upper Santa Cruz River basin
) Canoa Railroad Station \ RIVER DEPOSITS ALLUVIAL AND BASIN-FILL DEPOSITS § Basin | Amado ..
N \ A A %) ( \
e \\ a - a A ~ ~ N .
8 oy s Qycr Qyr2 Qy2 o :
Salcedo Tank ™. G Qyr Qy \ Patagonia \
g N\ Qyr ayi Holocene . Rico -\
. < \ - I~ Nosales & ) UNITED
= S s / Qlyr Ay MT. HOPKINS '\— e oo
\;\_ﬁ_\\\ ~ -f\ Salcedo We \\_\\ o B 32 d R \.\ ) ‘%1 .
\ \\ 110°55' / H Qir Q m r QUATERNARY SONORA \
/ R
31°45' = e , °45' . i o=
: / 2 \ QS Qx oy Qmr - Pleistocene son” [ I
( ) o3 / L ~—__PpiGetor.Rancl ‘
R [ o N = : B iy / “ j EXPLANATION
> =l /(/‘/4,,?( ' \\ = 5 [ ] Late Miocene-Holocene surficial
S \/\\ _\A//o,, . \ / / ! = .deposits -
\ ANy o r,;/\ N // “ | \ 110°50" ) < 18 [ ] Miocene Nogales Fromation
73 \\H o N, ] / & QTa Pliocene g = [ ] Bedrock consisting of Oligocene to
% v 44 ( \ ’ ] B ~ 2N Proterozoic rocks
% { € ClZ NOGALES U.S. Geological Survey
g A £ : 0%% ‘ 4 R_‘ / § : SAN CAYETANO 1.5 quadrangle boundary and name
\\ AT ey ; ‘\ 4‘9% Y »\ L upper ~ ; e Sheet 1 geologic map boundary
\ N |
I - g / \ 2 , A\ s NOGALES FORMATION Z
IO e £ LA chﬁ @ \ Dutch John Spring f b Sawmill Spring QGD - N
sl [ KQWZ // / & AN, Qy1 /_,@ - M, Flérida S'priqg Florida Peak /ff./ y\e'b\
i) e N . J * 2
Arivacg finction \ \ /!// % QI1‘ N | McCleary Peak: // o § <
N P -, / X =y 2
= Sopori Ranch< ™~ = z== r e
opof Ranch J e Qir y o % S \ & \ S o FHorida Saddle N 4 o
\ = S e Qlyr Taye | r/ \ : - A o trmour Spring g . 4 .
i Vi ] ey \CBVC' Y71 7 . ¢ = ) < <o Bog Springs < > middle > Miocene
7 / J/—) > A2 I%I.r/] TS Qyro == \ _ - lo/s/( Ash ¢ s o “§§ —— ) o Lo ( \ \ % s /o SN S \ é,o
& o / PN ! / “Qyr2_~J ayrt| 9 ‘ N ' \; St ‘ \ g (4 \ - 3 \ / \ fapigtia s <l -
/ Lt s / \% N N \ S : SN { I J \ > « (historical) .
y P~ il P4 L7 v Svlvester Spring Unconformit; < 31730
' 4 / 2] i i o £ e ‘ . Yoas 2 & ( 2 3 Y
& - (/ i / i j/ (/f \ {4’ /[” // o Qy\, Qlr Qr ‘ )i A > \ : : / g * Mountain / : \\\f 7 ) ) \ vz, - <y =
T AT ) T ) S LTS ===} | S ‘ ,. ) R8N \ | S ( / T 2 R
/ P o\l ca i ey (49745 AR - : S e \\ o Basi W/ \ / | | Kensprig S -1
ﬁg T | \ N & 4 y X / N ) | =S / G P iz \ > 3 N o) Chino Basin : X , \1 i ) | ower
/_// e \ ) & \ ) U P J 7 Qm /-_ ) A N A= N N =D A A £k B . Pete Mountain y g) & \
P / T /‘ /,/J/ ( ) /\ {‘\) ,/\' \ \ <// / 2y = < /;52)/3 , / 6 A = 2 ~ \\ / . { ~ \ 5 D * @ \'\\ (l 4 \ K O —Nesy / ! \¢ \\\‘ e
/ PURE I A 7 g ey St 34 s . & Z A o % ) — . ) ;
y i“ ) ( \\ \ \ pe T A g N e - al -2 A it b‘ ; (IS \ | | i
{ e J 4 i P - J / 7 </ — Ll b . S e A\ N — 7 %2, , ST W Caliente Saddle fa “0ld Baldy 1 A
/,/ /A// e ‘3 | ( N a?(\\.\ ;( \\ / '/ \/ al T Ql Ql % S—= , RexRlIS = - = "‘;E ~N \ : NS \ L \‘ 8 i \ / / E \\,-,/55"*-% \\?*0 V o i’ D Buena Vistd Ranch
/ : /( \\/N\ { / /\ /( J @ { \ \ »v/rl#, ) ){) ? 7 . 4 7~ = = Qy { @ j\\ S = S V\— a\! \& NS - \\\_\1_;\_ ,::\E\ Qo ~ KfQ‘ /plf,ll‘,i,,,e e - / N \»\\ Belé(:;&s‘y%};ggfe Oiia I dor il GROSVENOR HILLS VOLCANICS >~ TERTIARY ‘
>‘Q '>\ \\ N A_‘/*..‘ { ( \_ y ) 7, Qy, Z = Tros T o ' p 2 Y T {( \\—“ TN AN - — = N\ g “Q Tg % = Q \x*\ >Spring . EER e~ // // \L\ Sprll;“’ Soting a . Ie \ s Ujvpajér/.f OM ® Kino Springs
3 i\ N | ) { ~ - S\ - 3 = \ S S 4 ~ 7
/\ €& . | | T Lz p \ N - ’ ount Wrightson ) . Loy o :
. !/ I ES L7 L B = ~_QTa gl e e . & - : = & /) A A \ MT WRIG = s . Oligocene \a;@ s ung Opmmllzg NOGALES KINO SPRINGS
RN AN : GRS N S TN | “ | GHTS o N i L “higots © L
73N in —— Escondi ; 0 - = | 5 Q D~ N > ;! L - . —% ~
L (ﬁ E ')ef&b”ki .~ ¢4 ) = == e ) l/ » G = - L \\ " \LV LD@ %\‘z ; SIS
\ % \ ‘ 4 4 — ) > "Qyer = N ; ‘ S N —~
1 \\ e NLiebres Tank 0\ —~ ,J// — AN A ¥ ddle \._u,,_/——'/"_’\/‘/ y > R/V[:?S 2 Base from U.S. Geological Survey digital data, 1:24,000, 2004 0 1 2 3 4 B5MILES Modified from Page and others, 2016a
) f I} Y oy ) ) SN el ,,.1,6’{&7(15/ —7 \ g § Universal Transverse Mercator projection, zone 12N I e e e
N B N & 8 ’QTe N S pt ="l ‘ \ > W &Be"’ %P””g North American Datum of 1983 (NAD 83) 0 1 2 3 4 5KLOMETERS
p € ) A 0 () S L _ . = VPN _ STl ] J
Dy : 3 \ ‘ \\Rgéinda ) ‘\ ﬁ J = - 7 Ql QTa"), H \ \\, y Q_;;_-»\/“‘/’:_‘/U"/ : Index map of the upper Santa Cruz River basin showing major physiographic, geologic, and hydrogeologic
) : NPeserts % \ - Pl < '”\J' _ Qi Agua } oPeak _ e Pl Eocene features in the map region. Black squares are town locations. Inset map in upper right shows location of upper
/ Ryl o o /ﬂ/ 1 ! C ) 5. A I | imda y - : GRANODIORITE AND Santa Cruz River basin with dashed boundary and Santa Cruz River in blue.
{ \; \ ¥ 0 RS I S e =L\ ooy (! - V7 o N MONZONITE COMPLEX
S ‘ 4 ra >R D 3 Pifig Sopoti &~/ 300 5y )l ' s OF THE PATAGONIA MOUNTAINS
\\ } \) /P’é’ﬁas{co (szk @:D \/\)’( 4 : g 7 B 5‘7‘@‘/ )j = h pany S0 \r' ‘ \U{’p Tl 4 \ D! A
\\\ / el i(' / >\ ( ) - = i -'. Z’ s { | v g W\alke.r Tank . g N
K ) ¥ ] 28 b | =N VE\ Z 2 /QTg ) / ~ \Walker Basin b
A Nl ved Jo . 5 oo Y o \
3]040l / 5 \( \‘\ ) \ \\\ \\ ~7 /’ \ NS &) —L 2 ~\\/i —(Sfiﬂg /‘“'\ \ ./ \ ‘/" B \ X s \,A \ 3]040'
{ { /] S : — L - ‘ / ‘ y
sk-\ \\\ \\\ { \ y B \2/ B S il < W0'$“ 7 P \ / \
N S ¢ v =4 e Y A ) e & ' b ‘ INTRUSIVE COMPLEX
Steer Pisture Tank gl Sl = ‘ \ = 71 o 7 _\//\: )
e s J P _ ~ - = N \N 7 / / o I \ OF THE SANTA RITA AND
QT e T \ \ o e A\ OSSN = — =
\k,\l\’j < 4 > - \Salfio Mounltaln ) /ﬁ:‘//\’\\\_ < \ J > >, e o ‘“Qﬁ@ { /:)/c//%( 7 3 NS \‘ Qyr SAN CAYETAI\LO MOUNTAINS
Suepr Sl N PR (7 / 7 A C~ =4 NN Neo=/ 22 L W ( r : ) )
1 2\ ST 2 DA 7 il ~ Qy \\! P !
L_,\\\ L\, N /,,-n—f ™ :_é':—? \\/// /L_ \\ | @ < \J ( v»‘{ 4 f 1( — \_j_-//‘ 7 _//) = C‘oﬁﬁﬁﬁ, R,
(T~ Saycito Well_ ~_ i 4 == 1)) ) / W ) - /7 L~ > : 7L & L - ) K > Upper Cretaceous _
4 / A .
< i . Al 1 e JJ \ . : e . . Youberg and
SN R A s\ = / i / S ayr, \ i Sheces: L\( e = - ) - s erg Lindsey and
s ¢ N N == 9\ I A 1 0 ) Ranch J 3 G N “’@é,\w\w. P S i : / Helmick (2001) Van Gosen (2005)
T Y A ( 7 £ ey / ‘ 2l _/ ( S/ 7 /’/\} gt 255 Qyt _ e A = o = g 9 / < >~ CRETACEOUS
e U @ R Y \ ) 0 T =1y 5 1 ) v Y _ p _— 2 N\ P \ ’
e D et Ny ) @%\D S e L7 AN L 25 5~ S, ’ Sata - S - =\
Sandy Tank_______\- : ) N , : = A / /73/ J 4 N —~— Y - d o GRANITIC COMPLEX > Lower Cretaceous
> ¥ e 2N -%L A— V& \{\ ] = \ -B\ialylzta/Sp_‘rin \ \ STt - zas//Ta e L E; > N ¢ — @ Juniper r a Sheet 1 QBO|OgiC rewes (
\ B L L5 = AN X = 7AIAN S S = P X Well 3
: o\ (72 . JANVZSSOA S — = v .
NATIQN%L/EQRES}?* ‘@(,//%nggh \E L ﬂ/ggj 3{_}2’ o Z s M )5 \ I Upper Jurassic map boundary
> , )/’\y/r’ m—’(\\ ',( » g 4 Doo s %/;:;.\_::5\%1 ! /: \'. (5 = "/f_/_\’ z o / - | @) @ K
4 3 il ~ | P < 7 @ - / (. Shtds Crbssi & Q L . )
s Vv /;,/' R s —— TS { ’ Iyr) b ( ~,m/:>/i ] . x Jp Middle Jurassic ~ JURASSIC
B o 4 = o ( 4 @ NS Ql kS / /) } B Andeonda
- >~ < N s — ) — — Spring
A g > ~ / ‘3 .
G Coyote l/l]’e/l IS 7 = = TS e [ TR al\\\1 B h « N Lower Jurassic
o S > S Coyote Tank f ; QT ~ N
Boyd Tank > - ol ¢ Pierto) Sped 7 S Iy - = | L& ’ 0 B N ﬁ ) / %"“\ \ A NS D
] 9/ z ? ¥ t; po ?\\’ A¥\ \ //> 7« - \ \ \ ‘\) Q 2\ .
S / / A% NN § TRIASSIC Drewes (1380)
i = A\ 3 AY ‘ Manss £ |
\/ =S g ; Stiglg S0 ok
\/U » & /)/)/%( /‘[/’\f ‘ y = al g acFire ¢ ( / ‘/- q & =5 ‘ // Ca"yon \\ Y e Simons (197
\I/ > 4 VD% e e~ T sfcSaerl(, / /N . : - [ A i P PERMIAN
: " \ AT o ] % L ” N *‘)\\ = == i 2 oY { e —_— S ~ ] n - o > { \ \ /g;/’
T (A Floy Up) o, NZ=vAD —5 Zado Q/ﬁknyﬁ ] = e | = — Sy L . j { o\ : y — o rrm \jﬁ : PENNSYLVANIAN ot::r?se(;ﬂr]%b) raybeal
N B ¢ e 7 “CeeDames = ) Ejev; ) 2 ) ik e =X W N s Wasl= | ) e ) y \
g ) ) ) s Qs (G/ e tam = L Tl 5 N > : ' % @ K y Y P MISSISSIPPIAN an(dzg:?)ers
3 f [ Jank ) : 7 / = =)}y 1~ \ 5 - { | il e MDu
| ) e /, 75 /\ __’\\_:\\_ /é; =7 7,/\) / //Z = o~ A "'ﬁ\“ %/ - } ) /) \ [ : ‘ § ° \ /\, //\ -— \\\ 5 f /\_\\ DEVONIAN
\ 8 //? \«\ = ] —)F - %=y % ) [\ ~Qlr? (\ 4 k / Altol, | 44 { s T
ol [\, ) - P 7 P g - 4‘ / ' e Dripping Spri
N s S5 =" =/ N (19 | | P g I s "
>\\ ,.7\/\J go” Ii/¢>d;,;J/;/1g’/(/ rid . ’/ }/ ‘ ;% -~ f~!%:l {J{ﬂ\ / _\\ (LE % ¥ Faud 23 L CAMBRIAN Nelson “963)
A% /- u \ / | &1 o) __‘/;:—\/, L er= C / y - p \
Middle Sargina Dam l ) W7 1 hY = oS\ /”/ | \ Z > 1 ¥ 3
P2\ \ R Tndium Hills Tank~ 7 "~ = - ' ¢ -~ 5 P | \ = . . . . .
s oy e -\,,’"2{ Y N - e s P ,/ = ~_Qly & - \ S ‘a\ MESOPROTEROZOIC Geologic map sources used in the compilation of sheet 1 (Nelson, 1963; Drewes, 1971b; Simons,
" : C_ s e =) ) Al :9) g p | CAEZSTTTUK < ) \ =PNE = \\\ Yo & oD 1974; Drewes, 1980 [a contribution including and extending beyond the mapped limit]; Youberg and
N ¥ - W] ) F 7;;@?/;% NN \ s i}:@;/i{/:_a :3_\;;—,:5/;;?%\’“ v § W y \\\ | PALEOPROTEROZOIC Helmick, 2001; Lindsey and Van Gosen, 2005; Graybeal and others, 2015; Page and others, 2016b).
\ N\ " — Y7 T 5 e — S Cf//\-/ ( /Cé;é:ad Q— /’ . R o5 / e g5 -
/\[T\\:/? Sar —~ N “ - ) (— 4 ér/i/\ Qy = \\\/\- \&:i\\\‘—KE%;%/?& \‘\&: e A / - /\.‘7‘\/_\&
B & N N 2 J SN O T ; / / A Ranger Siation
Chapman lank % / ¢ \ R = = > ; 7 Y Spring
\“'\_v,,‘ ; X s / P ¥ 4 — 7 éﬁ sa Peak
31°35' Ll Sl AP S T - = ‘ 31°35'
\ ar - [ N— o y D ed (
% ¢ B s 4 7 > %, /
) b AN & @ Z = By,
A g 7 . : et SN
| W\ T / s 7 ) J N~ e T S, \
L? : \ A Ry 3 B k. ) S 5 r ! : 9 QI } Y 2 e - { %é \\
7\ E // 3 { R \\ //?/ AN st 3 T 'L g <L g R = \\/'\ ? \~
~~_<~_Sardina Dam| N - \ I 4 . _ ¢ = <A )
S 2 | ) = X 2 P > L .loh/.mm L |
Sardina Well ~ / 4} ) Tu( - ) ; = — // N = A y » 2 g 1//\/ 2 € 2 &QS’pnng - \,\ —
» macagori / = = AL | . |
),. S \:P[rlst Offike ( er2> ‘/ (‘/ \'_:}3 2) N s> 2 R\\\(\\;;; ( PI/ me \ = Seo== \ S Jvreg:isprmg LIST OF MAP UNITS EXPLANATION OF MAP SYMBOLS
J ol | I SIeLS == & Z {« 2 ‘ iy = ' \ oA , o o . -
’ \\ 1\imacaco l‘\ o1 ool ‘:gf5/ — 7 s { N NS it il ~ = \K - g J,« [See Description of Map Units (in pamphlet) for complete unit descriptions. Colors on Contact—Solid where location is accurate; dashed where location is
\! \ ) \[] Ran = 2 T (/ § P : S \\ 3 (h,/tke_s . re the map may appear darker due to the hillshade transparency] approximate
~ - (historical) _ /
= e 4 ’ 65
= > - ~ 2/ \ RIVER DEPOSITS —<—— Faults—Solid where location is accurate; dashed where location is
NSl . ] .
= b / N \ Qyer | Active river-channel deposits (latest Holocene) approximate; dotted where location is concealed
o \ .‘\ = - . . . .
{ ;‘ \ ) Qyr Young river floodplain and terrace deposits, undifferentiated (Holocene) ! v Normal fault—Ball and bar on doyvnthrown. block; solid where locatl.on s
A& { S5t accurate; dashed where location is approximate; dotted where location
Lt h \\ q & \jc;’ 0"/04 Qyr2 Young river floodplain and terrace deposits (late Holocene) is concealed
__ — . . . .
) ;g \\\n b ’/ g (tiStorical) - \ Qyr1 Young river terrace deposits (Holocene) ——==—- Strikeslip fault—Right-lateral motion indicated by arrows; dashed where
N S - S & el . . . . location is approximate; dotted where location is concealed
NS Vﬁ, » Qlyr Young to young-intermediate river terrace deposits (Holocene to late o
D \%: b COR AL FORES Pleistocene) —v—vwv--  Thrust fault—Sawteeth on upper plate; dashed where location is
N2 . ..
Weatherheady_ 2\ \ - A approximate; dotted where location is concealed
Mata-Stete Ranch * N\ 4 0 9O, - e ) = Qlr Young-intermediate river terrace deposits (late Pleistocene)
/// — { \ ‘ K Q// . . . . . . Geophysically located faults
|- —— [ ‘ J j%g A Qmr Older-intermediate river terrace deposits (middle Pleistocene) AM
B" P £ " tastie s \ / . ;// -2 —  Fault located by aeromagnetic survey
= -\/ .
\\ /S N \\ < 110°45' ALLUVIAL AND BASIN-FILL DEPOSITS —.EM Fault located by electromagnetic survey—Where interpreted, ball and
— AR = ) o~
' S \\ p { g@ ) +% Qy Young alluvial deposits, undifferentiated (Holocene) bar on downthrown block
> " ¥ G i
% 1 P> 3. > ) LY Ay ( x| A Nk X Qy2 Younger of young alluvial deposits (late Holocene) e - Faultlocated by gravity survey
-8 ‘ Y ( \ o \\Gatfil Raneh Lowells /""" . . — —$ —- Anticline—Long-dashed where location approximate
S ‘ {\ \V | \ o\ [/ /(hls@@l)' & Qy1 Older of young alluvial deposits (Holocene)
S ‘ ; e o \ / 3 " g . . . . . . — Y Syncline—Long-dash here locati imat
oy S g /Cra»mp = V' S A ¢ [ \,/ ) i —_y Qy | Young and young-intermediate alluvial deposits, undifferentiated (Holo- _* Syncline—Long-dashed where location approximate
) ' g ! { <G L \\ \ // 4 T el MWK cene and late Pleistocene) — Dike
) & ) & [ / J o X~ ! . . . . . . . i
v\«\\\ L [ cr 4 \\ { 4 & (\ \\ < > E» { Y //»\ > i ( “ Young-intermediate alluvial deposits, undifferentiated (late Pleistocene) Quartz vein
-) < 14 : 7\ (historical ; . —A' ion li
N b | diUroERk \\/ Q \ \ | P X . o~ < ) - y % i &\m\/'””‘“““”" Younger of young-intermediate alluvial deposits (late Pleistocene) A A" Cross section line
™\ A 5/ 90 \ : NS s RN e
! < D\ TR \ - K & ) [ X . Y k7 o5 Y A Qi Older of young-intermediate alluvial deposits (late Pleistocene) PLANAR POINT FEATURES
i N o . EC I ks : ' . . .
P 3 / - \\’ ’ \,\% @ i /7/\ “% ) %'fﬁ;’i‘i)’;‘yw) g //L Older intermediate alluvial deposits (middle Pleistocene) Strike and dip of bedding
- - o Y y 1St a 4 — " 4
3 Beehive Dam kAN Tu}\(e L iy \¢ g = / ¢ \7 ol SN M‘/f ’ J/ .- y I . . . (&) Horizontal
2 5y Fre\sm E i K\ \ (\ [ = A Qo Old alluvial deposits (early Pleistocene) h
2 N e = Ie / S 1 | 1 1 1
i % \1 Fresno spr;?g{ 3 N\ \&\\l i o } Alum ¢ “ QTa | Alluvial basin fill (early Pleistocene? to latest Miocene) 7 Inclined—Showing strike and dip
= - < > r QN anyon i . .
1 N4 s ‘%} /D\\ by / | O( — = C\ / f )5 LS Foliation
¢ = ) 5 O \ i RM
. Leon ;p in \ Al lb %) vl \ J‘?:fgﬂ n - \ = / 10/ ’% ) \ \ \ = NOGALES FORMATION (MIOCENE) D Inclined foliation—Showing strike and dip
: Sorgrge i —~ 4 ' 8. : : : - . ' ‘ ( onp ; i ; . . .
2 i Fi \C aQ P o G/ 'U/’ [ / | )\ O = I Nogales Formation, undivided (lower to upper Miocene) AN Inclined compact foliation—Showing strike and dip
3\ I\ / ; N = : ; ; . . .
2\%;0 < % S = ///;\Zii X s 2 ; i ‘ SN //Z N " {( @ )Re‘l M”g‘,’,’ﬁj’;g\ Nogales Formation basalt (middle Miocene) AN Inclined metamorphic foliation—Showing strike and dip
N \¢ — A Si 122, ) foasdxt = 7 . . . . .
flk 4 ?—O \ L ) \>§ [ Q\@@;} // \ (lii:laorifal) ’K ! (E“//? / T~ 6{\ \ i\ al = \ Z 3"/T ’/?iag'_tlé’é > <\ /,,,_Vﬁ\x/\w/\»‘/ Nogales Formation tuff (lower to middle Mlocene) % Vertical metamorphic foliation_ShOWlng strike
> 1 \\ A0 ‘/ \E\[)/‘ US \ u e = »—:,;,_::/ 2 /fw 7 : a,l,"’ = - 2 g v . .
\ ~ A\ ) ¢ & »ﬂ‘\@ @\ ( 7 \ ) VWi % "/ =) A, // ); . Koo/ [~ L s /&ﬁ/Red Tank \ Tnm Mariposa member (upper Miocene) 7{ Vertical flow banding—Showing strike
B> s ‘ = Za ‘ L / = 7 ( \ '
\\ ) w @%\\ \C\oﬁ,@/ﬂ\},—r\ = (==l fic 5 7 i ¢ “ - 0 8 f<// 2 AN ) i i bmﬁigg / Nogales Wash member (middle to upper Miocene) ° Geochronological sample—Showing sample locations with sample number
\ Hell / By i : — ! (& TR Pl g /4 ; " = Ri { N 1V | 3 . ") 1 e . KTSC19-05
s S/G% ] v o2 / ? 7 ) . / ) ' ? : \ C? 1S 5 7 \, RN~ N 2 > AN r/ s _ W NN ( 2 Sprivg L Chinaman Proto Canyon member (lower Miocene)
2%/ 7 \ M\\_J)/ [}\t\/’ ) ¢ AR < ) i = =yl ) / QT4 L) | istloric\l\ Z 4 ‘ >> 7 8y . ! Avr | RS \ ! = /o \&é: %) (’"\\ N TOPOGRAPHIC FEATURES
7 ) 7 . : SN/ A/ == , : > § 7 / g A e Tink 2 A 7 o
o G T4 Y SR A & NS D a9 LAl L e | BEDROCK . buiing
( i N 52 ~ (e . | \ o > y - - ; - A I\ ( (0 o /
J/ '9%\\ Fj 4 2 W) ( j 7 N A ' : XK= \\ A\%‘;\ P ) \‘7 \ 1 7 e Q - - TN , STt WG 2 ";’%@ g GROSVENOR HILLS VOLCANICS (OLIGOCENE) - Populated place
ae_—— / = = N 4 = - o — 2%,
( %\R 5 5 / i ne = . S \ = C AN B | & \ / Q = w — = N 1 ’ © =y . ef . P .
> J N ¥, > ﬁf b 2 2 o = <o o \\:\ N ) S ‘, / : . £ ) / A= \ Voo Spring Rhyolite to rhyodacite intrusive-extrusive rocks o Quarry
i L\ \ 9(}) (=S /////.ﬂl ckshot Tan =2 )} // N ,\)\\M — / § Qyr2 / - 7 /\ r 7 /2 ® Rhvodacite member
gj 3 i /) )r};ﬁ o ,’;% ”7} W //éf\ /,//i/ f/_//io—\?iibf\ A L o \| 2 // \‘\ - . = Ql 7 ///?\QB / ( N f y r Schools and churches
D, e xJ< Lamaro s/ AT A = \ i A S 4 N - < ;
\( y < ® \\\\b{{i ) & ‘).k . b // W~ (< @\ N R,.,(’.gj i \ N gli;ﬁ\] IO\ kid Rico 4 Qyr2 J] @ 4 Rhyolite member . Spring
| 2 = o= (QIRS o Rifo Aifstrip < y p O\ : - :
§ ’\( g = %) A } (ﬁ\\\ 31\/: PR / st fical)/ S'm?f:cér \ Qyr1 i K / , 5K, 7} r i \ >,)§ | Harshaw Atascosa and Montana Peak Formation, undivided (Oligocene) Summit
. N2\ > AN N ; 4 5 * ummi
o (o) X 7 N LA N e it S . K 1 J S - \( \ . .
hﬁaﬂookﬁ; = \\ \ % < = ) f WS = 7 S L (é; e Qy1 \O\?o,;,\q*(\ X :dd S er1 < Z, 7 Y ( /// 3 ~~_Sonoitia-Creek Stafe Natural Avea l,\f T \ Atascosa Formation (Ollgocene) Tank
] ! N o N R A ERTN) RN C E = Z )i Trench " n
J ; \ % L& A (, G\>/§\ ) S f S TN ’ = 0% =Y / / Camp 2 t N Intrusive rocks of the Atascosa Formation (Oligocene)
L 2 \ y B S &z 7 RIS = = R i = = Mg}f / Y I -\ A:Ki R ” % | & ° Tower
\ RS = HIOEE IS ) =g S NI NN Vs W ke STy b ¢ z i i
< >SS \ \\\ e M/J ?‘( SHe // g Sy L {\bo Wits Y f A = ( ﬁ&\%ﬁj\fﬂuf/ﬁ?) é 27k 7 g//‘f\;\-:if‘-~» \\\\g: 1 £ ’%% \ ; Montana Peak Formation (Oligocene) Well
) \\ \\ \\& ::/Ji\)\;) ///\// < /_\f/‘—lf/ R’ ,,/ . — g N % F\/\J K_;;\/ / /\ k( (4 ,',\\\/\/2—/\[/\—/ f‘\ [/ 4 5.4’1/ ( \>< a) [ s . . .
\ \ g 7/ G S 4 1 = L : 7 N /i =N Wl / 2, X)) " Sedimentary deposits (Oligocene and Eocene?) .
. 5 = ~ 1stof; - - = / P e et B s * / [ —_————
h N Sel/ (Y R - i Qyr2 o AT W6 el Hermosa Hif > W A International border
\«/\\ N 7 —— &= [ A S0 ’/\%/ VLSS A MR N / / Qy AN, ; \/}/\( _9' \U '(\ oncal— /.~ AR | GRANODIORITE AND MONZONITE COMPLEX OF THE . .
b \ ) ( _ - ) 78, wa& IO Fop 7 fhionob ! L4 f qy L M ' Pt I\ j ( > \ PATAGONIA MOUNTAINS (PALEOCENE) Primary railroad tracks
f =G s )\ / S T \ (2 e h 3 J > ) ] ) /:L’ 1o W2 g # i y I \ - — N l X/ / - S . 1
4 \ 7 LY \ 4 NP, ) ) = A OSTCG NN < ; § /S8 }/T\  £4g &5 7 o Quartz monzonite porphyry Roads: Major
N il = . > éy { = AR X = § f\.\‘) 5 - \ /4 ot > ol
s i = 2y NI\ Z 4 = = - A 7 0 ) VN T e o o e — - Mi
\< \ 3 — Agua Cerez:;g\ ~g 7 =y " k) ":j// ) §J.\ \L ) ’ j (\/f\/ 7 §/5< Z Vo &l g 7 " A = % ) W\//\% / L %/" = * o / = 2 Tg Granodiorite Roads: Minor
Spring 4 Z 2 3 e / )z %/ N 0 Y ) / (C9 7 /\ \ b’ ol \'}\ 3 Tbg Biotite quartz monzonite Hydrologic lines: Major
7 7 NG = ) R O
\ ——= hj - 57/ / v 2; f “ -~ z O Tbg Biotite granodiorite Hydrologic lines: Minor
2 / —— 9% - N & A 3 z 2 t A 7 ( j ife . A N - o S
\% N\ / S B J ] Q\& g yri\f " R - JQy %{f{ 2%_,\ g FF Gringo Gulch Volcanics (Paleocene and Upper Cretaceous) Bodies of water
= N (S 5 ) 2 s b ' = y 2 /
§ ‘ / AR \\ S, %%%n 7 3 RN e ) S&i}/ )y = AR e & g J / -2 o Farrell Spring Latitic to dacitic porphyry (Paleocene and Late Cretaceous) —— = — National Forest and National Wilderness
\ 1 i = AN/ 2y NS ~ S = - - - > -
\ / 1 ’ ~ (TS S| 1 L o-Ricdir 253 U Y PN p e -
\ e I i > JE7 806 =\ ) & & FANES | eI - 235 L& e i dr : Mgw ) N L5 / " INTRUSIVE COMPLEX OF THE SANTA RITA AND SAN
s y - y WSS il S arr § SQYRTA Py~ Xg\ XS @ 28 e = W _Z / el CAYETANO MOUNTAINS (LATE CRETACEOUS)
A G QN & > _ L U S g — P 75 / S
[ Saddle Tank 5 \ il al 7 / 3 J,S 5 ol . b W A Q) Q { ( 57 == \/ /////{/“\\\ = { > 0y Diorite and quartz diorite
> 2 = ~ v /DB e ST e S : N £ B 29 (% F g ) Earifn fond =~ -
s r )l}/ . 5 W o 3 7, NG PN o~ /\ ] Q& 7% v 2 ./ / < D\ T P | (o Vs 7 Grennan Tank-s._ Quartz monzonite
- ” ,//Gray Well v: \/ - ) / = ;} g 5 No - 75 o R \‘\ =7 ,_:% A &/\/Q \é\ Z‘g}ﬁé_sj]bﬁl? ) - //”/ e ¢ 5 o Lo\\;/\crfMowry Fy—
| o ”\ / o / r = . . / - ()/9 P ¢ /F. ¢ X o A 77 dy Q b A 44 Z —\ A S i L B Number=tvg Tank il \ “ Granodiorite
‘\ A { ) Atascosa T.ookout /j\( ‘ ij\/j\j\j\d 3 ; Witef 4k Z‘bﬁk\}%//) lw L \\J o 12 ; : p ; ! = 9 7 / Y s J//VNJ Sal F ti (U Cret )
Blackanie 1 ( Number One Hundred d = A ooy ‘| ), = g - af y i BT/ _TSSSK £ g e alero Formation (Upper Cretaceous
) 75 4 L/a)\,_/ &E /\ A \,‘\\,\g\ ﬁé%,_g/ Y ‘<'. (7 MNIQlrg+ - - g = A@s Intefnikio . A 3 Pé)%’j‘é\\\;j\r\%@ ) K‘ j/:\ =\ 4 Kbu R R E N}K«\ . ‘
31025 { - | T _ Ly Spring o g B (= \rport ) = e rjy ﬁuﬁ%\;\i:‘% NS : 3 e & J | 31005 Fort Crittenden Formation (Upper Cretaceous)
: A el |- ) o < - — . : = / A L : N — /(] {?f N ZANANND RE ) - q o Flvine R\Rénch Sepprel Corral Za
N, 3 /’( ‘ 5\”/@“\‘@ Mesa Tank ‘o; R = r @0 = . N== S / i 'I ( = =0 - 7 Q—'J//“L(\L//{/ / ﬂz; ﬂ/i : 5( A}" % : N g Wi o ) Bisbee Group, undivided (Lower Cretaceous)
Ny ! s £ / v = = - B S 71 Vg > = =clasédla Tank N - — Bagby Ranch. "\ A ‘7 AP
\% v A w@“ r 4 = ~ 7 2 < s e O 5 ® \ ; QTa 1z = |é\tc'ény?§§’§‘ >\ :\\ . —J&V»i\h}é;gmp; 2 J? X 2 }épaymzmer B\ il / = Volcanic and sedimentary rocks in the southeastern part of the Patagonia
/7 5 Ejﬁ;ﬁ’a”ey g [ \on —&{rw = 3 YAN}) 2 ) SN QIr [z Qi A= N = — 6*\ Buajolots,Flat / ( Srgp NS Mountains and northern Tucamacori Mountains (Jurassic and
> ) ~ ( e P =4 \Pei M %% - 0 / X Sapin P— % p Miller Spring PO
se Pas : ) = Atasco. : s s Tria
/\ Hoge ]T;J[j;{?rf; o r Pﬂem Tunk ; 2 Trz;lc [;;Z/( =, \ = | yC g g .. N = / ol //,/ > ~ ! SSIC)
/ \\f\) //"'/ o 4 Au? )i ~RoQkater WL 24 : . 7 . “(J SIS Q j AV 4 A o2 / y ~ ) Jg Granite and quartz monzonite, undifferentiated, of the Santa Rita and
e @ ~ef/ P | 4 O Sring: ( AN \ D Ny i7 ;/) an o = \ N‘ % by - /K 9 /// o (24 Tumacacori Mountains and Mount Benedict horst block (Late
S e 9 Ly g% 55)};)\ i\\ > /}) \\ S ay AR IS \l W b \\i 7, T Jurassic)
- e Lookgy: 5 A% st Sl (= A Fs (B2 i O\ z o f ) —
R W ]\ & f, <alamqt{;@gﬂ§f\\’ e j~ NSO e "/{qg \ = /Q \ /_JT@@ LD N\ TS Ve ey an \ GRANITIC COMPLEX OF CUMERO CANYON (LATE JURASSIC)
) & Summit == ) & AV A Ch > SHINS N ‘ il % s C. .
: \j<_ b\?’ LQé \\ RESZZ?Z;'/@ e T K= 20 b (i 3 ﬂ}*f S / < Qyr2 o = 9 y 2o anyonq \ Granite of Three R Canyon
\ g N R L 4 4’]\}8 SRl f SR, ANt O 302 © B ) = 0/Q ; 2d = / Heifer \ » )
N . § S (., ~Q \\*) ’s’%} "\"”ég ~— Ir 2 0 ! ‘ ) Shaffer Ranch Tank J Porphyritic granite
| NN < ) O B P = 4 . . .
' NG wdggrk L S 608N ey : Teanch NN 5 EL; o\ i y R \ Equigranular alkali syenite
S g sl NN A T ANA 2= 2\ (Nogzes) ° S N FAE N V—/i/ / = . \\\ Equigranular granite
Willow v Vg \-\,\\ / 4 ;@ Nﬁ'if{l - . P /dy a0 P :\ -4 g% od Canyon S5 \; . ’
\Tank Pefiasco Dam 8 =y Ay 1 S S BER — ,)//'Zkk a SN £ RS ubutb \ P ¥ 1 s e . . .
L A | /\‘T",\;@ 7~ : Z\\ \\ o~ FLN = ~AJES ‘7; kj] SN Jé‘// /\g\&\ [ . %‘)ﬁwo ¢k = % ™ s d Q&iéj“ = ] ,\ TN Xyﬁs\h}»ngm\\ R Tuff of Pajarito Mountains (Middle Jurassic)
“Monument Tank ™ ; ; . K 2 > o~ : Y < N\xDe 2 : —/j-': i ~ 4P, ops . . . . . .
\ ~ | S\Dw 7;"\1(‘ = / T%/;e[ (J\ % \\\k < g y J & \\f’< ) \\§‘\j\ -Jf Q‘;zil VQI‘\ Qy, =) / P '\\\ \ “ Monzonitic rocks in the Santa Rita and Patagonia Mountains (Triassic)
‘ o EN 1 ' 4 W =m0 . D\ Miaidre Ao Tank AN : / = T Huéna i TaRESSNS = ‘ \ : . -
Lot / Ll - P YN RN O LA " /N N VN o\ A= P\ Mount Wrightson Formation (Triassic)
Tank ~ "B o~ : ¢ ) ‘ WY e, ‘ DardN T — Y B2 g L
L. / . ( R ;{mc;élj { > ey y /(B ,{ S — Q\\"Fég\i\J 7 J\HE%’T% Qy\ﬁ\%gg DA, Skﬁig}w ar ) (X SN £ > \\ U p;\one Permian and Pennsylvanian rocks, undifferentiated
Tonﬂ:\*ﬁ\mk\u\\ Chiladot ap - g 4 - ° Upperilamo-R g'f(vl\-/\ e % S — n < y X FoSC N AN - STk | @
Y soP e ’ o e d //,f// /> | / & S | \{t’\e\\' Ry R - Verba Buginp Ramcf—= < ‘Q&%_gl\ NG <7 Do > 2 h\{;% a{ m Mississippian and Devonian rocks, undifferentiated
( Tk \ O 1 { \ vy (\j\ 4 f N - ¢ \ééfy* BN 7 (AT i N ; QI AE T N ) i&f/ ///(’;7—; ;}f&;‘;x = /// SN Z 4 Duguesne oy ___€aihan . . . . . Photograph of Peck Canyon Creek looking east of Atascosa Ranch. During periods of moderate streamflow, water
\\\\\ /“"“\ P \ Y S 4 s 2 3 A = = : % 1 5 NN } | cFpen %gf§$ V= \ S = — = QTa \‘¥J i ey g < ; 7 2 k\ U\ Corsal Cambrian rocks, undifferentiated (Upper and Middle Cambrian) simply disappears into the ground near the test well and the Lowell and Tumacacori faults. Photograph by William R.
Dt d VR B T\VERE TS T e i 7 it Y < /60, 4 = RSN (Vs ) LA N R e NS = ; % L = o SN e 4 o G ( — o ) .
A\, . . - ﬁ,ﬁ‘iﬁﬁ; I ; \\ Mare, ,ffﬂf 23 ank” < . 7 \ 2 S ; ‘ IV 2 J I\ R <oy e, \ : g « |1/ ~ L7 pAN SEREC { \,\ 'S 2 Granitoid rocks (Mesoproterozoic rocks) Page, U.S. Geological Survey.
y Vo ol M4 e o i ¢ ) W= ( =SS A AT B N £ & &2 ) \ i ~—— /14 ; 2 - : - | = 8 RS =g = i e b =
| \ \_.\// o ot >§ j / sk 2 &S =5 SR Y f <_§ ) gd ) {353' RS = =5 RS 3 o A= = J/ ] \'L : 1) A\ L = \ ino Shri é 4 A Sﬂg};ﬁ‘l“o \ < Trask Rarich) Pinal Schist (Paleoproterozoic rocks)
L \ ‘”// > ? // "\ \\\ y v = e : g y TR : ' > S 7 /C; : ogale | y. $ \ic S y Qy = Srpley g ,// \ \r\\_// VT s P Z
-~ 1, , _/\\/A\/ ! C) // \\ \ \—\a,\/ 7; / >N al}flt‘o\ d i , ] Qé ¢ { \f ]\\‘ ) -~ A = 3 X iger Iﬂénk/ C ?V :’ b P J/ - Duquesnéw \x\
Z_ / ~AS 7 - f \\\ //J __ / — ~/ 2,, B/‘ - | /[ N = ranger Cogral] \g’J / 7 o / i 8 Corral / / )
. L 4 S/ AaY% A ) ) / : 2 s AT e — <l o= { ¥ / / e
P (\ ,//\) ,,N}r) b ) /kﬁ;{ 7 r\%‘ié\) { : %& i 1 G\ B = Grac;’lger @T \//i‘ = 7é§47 &,\(\ Q. \ e \\ L /”/
e SNy ol Y S ek \ | ‘ ) ' sl AL Tl Ao T : : : \\\ S\l
o \ y “ o ~ o~ 0 a N ‘ e - = ] . ?\§ A s —m_: £ et 7 B ‘ L L 7 | == \
\ Mojohave Ridge ~~ Tinker Dam o U puntﬂ 7 = /Q\—s AN oL Lot N }E%z@; < m '/, £ £ /Mé/ /\" £ Y ( \ ‘ 2 ot o S P \7/‘\\\ | -
i 55 N 311]8& /://J S o \ ) / \ Qi (hitagicaly™ == _Q g 2 s T%/ / Government'Corral o ‘74{) e
( HEES ) / T, ; = T . Nprih~g_
> \ J \7_\\ \\ %\;g; D";.\ ‘ L, | ‘ / j/ / g W : ﬁTa 2 577, S0 oSN / ? v ( = g — o /—%% Fourigen-Tank_
s | P RN = G » A : ) S o w0 - & %, b
\w\fjf‘tn\\ L J ‘ ' %’N g o = ‘ 73 : ' i RN B d e e 1 o Benton 5 < A
. . /4 « $ Ry 2 r | = . % / s J g b s A 1 J . \ == Zx * 5L ~ 7 i e # — 5}1’\0” s
)} 8\ Y[ - Q) / ‘ Z ; 7% ‘ [ 1§ < Z ’ S A= ) 1t L - / 37 B N if h \ Z’":.‘\‘ Z A7 S/J/ v, ) aﬁ%ﬁﬁ‘wor ) ‘ | } A\ F 7 \\\,‘ // i
X ) =) 2 )& / ’ VT arondelet¥oly. Y ! ‘ ot ‘ 3 Ql1 g § L/ P8 piragosa = / T il
Walker,Dam | . 2 / f SHospal Z s ¢ [ b ) e\ TN, é,\ / N ,_/ : R L
- \\ //X \ ¢ ‘ 2 F \ ‘ i m ) = A i ’“ & 4 ) - . \ /4/ g\\l\/ e \\¥ ey ( ) JI" &, & / 5 ( ( / \\ \\\
\ . 5 S y . { ] 4 A e\ N J % “antd . \ =0 7
1 ] jf A Z 275 ‘ : 74 R/ ‘ : ) T 0g [ / | ) ) P‘n ‘ / . % el ; N 4 ? 7 ¥/ &] g b ok \ , ) \
"2 e Z , Qe T S 20 A I n 7 a ‘ N2 . i \ 'é@%\*ﬁ = \ ””f iy kg 1 ( 7 20 5prng N\
' ' : N~ i S - ) < g ) : oK (nifbri e — ) fA RN g ) ‘ { / LN
31°20" —| . > ‘ 5 = L " gy L7 = = — X o" > I i V4 = - . { el — —_— — == 31°20'
— =" MEXICO i F' ar Qlyr L MEXICO " |
111°5 111 QTa 110°55' le’2 er1 110°50 110°45 110°40
QyrtQycr

Universal Transverse Mercator Projection, Zone 12N North American Datum 1983 (NAD Geology mapped from 2010-2018 by Ric Page, Kenzie Turner, Margaret

83) Berry, Christopher Menges, and Floyd Gray
Topographic and shaded-relief base created from U.S. Geological Survey 10 meter
elevation USGS 3DEP, https://www.usgs.gov/3d-elevation-program

Additional hydrography and transportation from U.S. Census 2021,

GIS database support and digital cartography by Paco VanSistine

Publishing support provided by Denver Publishing Service Center
9% Digital cartographic production and editing by Julie Herrick and

Publishing support provided by:
Denver Publishing Service Center
Edit and digital layout by Julie Herrick and Alejandra Angulo

Manuscript approved for publication April 25, 2022

For more information on the U.S. Geological Survey, visit
http://www.usgs.gov/ or call 1-888-392—-8545

For product and ordering information, visit
http://store.usgs.gov/ or contat the store at 1-888-275-8747

Any use of trade, product, or firm names in this publication is for descriptive
purposes only and does not imply endorsement by the U.S. Government

This map or plate is offered as an online-only, digital publication. Users
should be aware that, because of differences in rendering processes and
pixel resolution, some slight distortion of scale may occur when viewing it
on a computer screen or when printing it on an electronic plotter, even
when it is viewed or printed at its intended publication scale

https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-line-file.html,
geographic names and locations from U.S. Board on Geographic Names,
https://www.usgs.gov/us-board-on-geographic-names; national forest and wilderness
boundaries from U.S. Department of Agriculture,

SCALE 1:50 000

1 1/2 0 1 2 3 4 MILES
B F F 4 T : F | 1

TRUE NORTH
Mag
NETIC NORTR

Alejandra Angulo
Manuscript approved for publication April 25, 2022

ARIZONA
https://data.fs.usda.gov/geodata/edw/datasets.php. 1 5 0 1 2 3 4 5 KILOMETERS Suggested citation: Page, W.R., Bultman, M.W., Berry, M.E., Turner, K.J., Menges,
EE—m—m—m—e———— 7 — C.M., Gray, F., Paces, J.B., VanSistine, D.P., Morgan, L.E., and Havens, J.C., 2023,
APPROXIMATE MEAN Geologic map and hydrogeologic investigations of the upper Santa Cruz River basin,
DECLINATION, 2021 CONTOUR INTERVAL 40 FEET MAP LOCATION southern Arizona: U.S. Geological Survey Scientific Investigations Map 3490, 2

INDEX CONTOURS AT 400 FEET

Geologic Map and Hydrogeology of the Upper Santa Cruz River Basin, Southern Arizona

By
William R. Page', Mark W. Bultman', Margaret E. Berry', Kenzie J. Turner', Christopher M. Menges’, Floyd Gray', James B. Paces',
D. Paco VanSistine', Leah E. Morgan', and Jeremy C. Havens?

'U.S. Geological Survey;
2023 2A-sa-ma-di (Smart) Business Solutions, LLC

Southeast view of the dry river bed in the headwaters of the Santa Cruz River in San Rafael Valley, Arizona in 2019. The United
States-Mexico border is approximately 10 kilometers to the south.

ISSN 2329-132X (online)

https://doi.org/10.3133/sim3490

sheets, scale 1:50,000, 73-p. pamphlet, https://doi.org/10.3133/sim3490.

Associated data for this publication:

Bultman, M.W., 2023, Sopori Wash sub-basin gravity data, Pima and Santa Cruz
Counties, Arizona: U.S. Geological Survey data release,
https://doi.org/10.5066/P9MBNX40.

Morgan, L.E., 2021, Argon data for Santa Cruz Basin, Arizona (ver. 1.1, November
2022): U.S. Geological Survey data release, accessed December 1, 2022, at
https://doi.org/10.5066/P94NR0OD9.

Paces, J.B., 2021, Sr-, U-, H- and O-isotope data used to evaluate water sources in
the Potrero Creek wetlands, upper Santa Cruz basin, southern Arizona, USA: U.S.
Geological Survey data release, accessed January 5, 2022, at
https://doi.org/10.5066/PIXXW25T.

Page, W.R., Bultman, M.W., Berry, M.E., Turner, K.J., Menges, C.M., Gray, F., Paces,
J.B., VanSistine, D.P., Morgan, L.E., and Havens, J.C., 2023, Database for the
geologic map of the upper Santa Cruz River basin, southern Arizona: U.S. Geological
Survey data release, https://doi.org/10.5066/P9PGUZV0.



