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el |: Introduction
g Qy3 #
This geologic map covers the southern part of the Valley of the Ajo and the western flank of the Ajo Mountains, deeply dissected. This reflects the gradual northward migration of the drainage divide through drainage capture
\ within Organ Pipe Cactus National Monument in southwestern Arizona. The map depicts the late Cenozoic during the Quaternary.
g~ = N~ ~ N J surficial deposits in the valleys and the middle Cenozoic volcanic rocks that are predominant in the mountains. . ) ) ) ) ) ) ) )
~ ¢ [
g e ¢ %]} ~Qy1 N Qy1 \ N\ \f e Qyd 94\ Production of this new geologic map is the product of a cooperative research agreement between the National Bedrock of the map area is dominated by suites of Miocene volcanics and associated volcaniclastic rocks, with
\\\( s ) Park Service and the Arizona Geological Survey, and was funded primarily by the National Park Service. All ||m|ted_exposures of Cretaceou_s granitic rocks. Miocene volcanics were_erupted as part_ of the O_Ilgo-Mlocen(_e
N surficial geologic mapping is new for this project. Bedrock geology is modified from Skinner et al (2008) and Gray volcanism tha_t swept across Arlz_ona from e_ast to west, and are predomma_ntly felsic to intermediate Iavas,_ dikes
et al (1985). Mapping was compiled digitally using ESRI ArcGIS software, over a digital orthophoto base (National and pyroclastic rocks with associated breccia and conglomerate. These units are.faulted and moderately tilted.
Agricultural Imagery Program, 2007) The youngest volcanic rocks in the map area are basaltic andesites, which cap Tillotson Peak and are exposed in
’ ' low hills in the southern part of the Valley of the Ajo. Resistant layers within several of the volcanic units form the
~ Organ Pipe Cactus National Monument is located in the Basin and Range Province of southwestern Arizona, on prominent cliffs of the Ajo Range, but much more erodible volcanic units are also widespread in the mountain and
NS s the U.S. — Mexico border. Most of the area covered by this map is underlain by late Cenozoic, valley-filling clastic adjacent hills and ridges. These erodible units commonly are covered by colluvium or talus derived from upslope,
sL Qy1 \ — Qys 12 sedimentary deposits that are as much as 1600 feet thick in the northern part of the map area (Richard et al., or in situ weathered regolith.
P N T = o 2007). These consist mostly of sandstone and conglomerate in alluvial fans that flank the valley and fine-grained
deposits in the valley axis. The valley is covered by relatively thin surficial deposits ranging in age from late References
Pliocene to modern. The Valley of the Ajo is part of the Gila River drainage and has undergone very little incision Gray, F., Miller, R.J., Peterson, D.W., May, D.J., Tosdal, R.M, Kahle, K., 1985, Geologic map of the Growler
during the Quaternary, and thus the valley topography is relatively smooth. In general, upper piedmont areas are Mountains, Pima and Maricopa Counties, Arizona: U.S. Geological Survey, MF-1681, 1:62,500 scale.
dominated by moderately coarse, incised Pleistocene alluvial fan deposits; young, relatively fine-grained deposits
are prevalent on the lower piedmonts and along Cherioni Wash. Extensive, complex distributary drainage Richard, S.M., Shipman, T.C., Greene, L.C., and Harris, R.C., 2007, Estimated Depth to Bedrock in Arizona, v
system_s in mlgldl(_a piedmont areas are _outllned by the extent of late Holocene deposits. Ir_1 these areas, this _ 1.0: Arizona Geological Survey Digital Geologic Map DGM 52, 9 p. text, scale 1:1,000,000.
geologic map indicates areas of potential flood hazards due to complex flow paths and widespread sheetflooding.
) Small areas in the extreme southern portions of the map that drain south to the Rio Sonoyta are much more Skinner, L.A., Haxel, G., and Umhoefer, P.J., 2008, Geological Reconnaissance at Organ Pipe Cactus National
e Monument, Arizona: Northern Arizona University, Unpublished Digital Data, 1:24000 scale.
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Piedmont deposits
Active channel deposits - Deposits in active, open channels of washes that are large enough Ash-flow tuff - Brown to orange, poorly- to densely-welded. Vapor-phase recrystallization and
Qye to depict at the map scale. This unit is composed of moderately-sorted sand and silt, with Tmat devitrification is variable. Composed of angular basalt and andesite lithic fragments (< 3
common pebbles and some cobbles in the lower piedmont areas, to poorly-sorted sand, cm, locally as much as 15 cm across). Unconformably overlies varyingly zeolitized tuff (Tmt)
pebbles, cobbles and boulders in the upper piedmont areas. Channels are incised less than near Tillotson Peak.
2 m below adjacent late Holocene terraces and alluvial fans. Channel morphologies
- o generally consist of a single-thread, deep, high-flow channel or multi-threaded, shallow, . . . .
s L Jds low-flow channels with adjacent gravel bars. There is no soil development in these deposits. Tmr Rhyolite, rhyodacite, and minor dacite flows - Fresh surfaces are red., purplg, brown, gray, or
2 3 black. Weathered surfaces are tan, brown, or maroon and may be stained with manganese.
Rhyolite flows are short and stubby, and in places can be traced to domes. Dacite flows are
Areas of active arroyo development - Areas of fine-grained deposits undergoing erosion due to thin and sheet-like. Flow margins are locally zeolitized. Flow banding occurs on all scales
Qyx arroyo development. Includes flat-bottomed, steep-sided channels with sand and fine-gravel and is commonly contorted; more mafic compositions exhibit microscopic fluxion-banding in
deposits, and eroded slopes; also includes some areas between gullies where remnants of the groundmass. Flow textures range from aphyric to moderately porphyritic. Phenocrysts
the pre-incision deposits are preserved. Arroyos are generally developing in Qys or Qy3 are subhedral to euhedral and commonly fragmental. Phenocryst composition includes
deposits. common plagioclase and biotite, less common augite, diopsidic augite, oxyhornblende,
sanidine, and primary bi-pyramidal quartz (plagioclase and quartz comprise ~30% of some
Smaller active channels, bars, and low terraces - Deposits associated with active channels, ;r:chi)tdea:rtSs ?Jr;?tga'?lrfgs)}oﬁﬁzﬁésssljitz%?tﬁgui ",)iirttéa::y;é'cﬂiztid’Ir?nclj;ggalrlgégmnf:tﬁzis
Qys and bars and low terraces along washes and adjacent, recently active sheetflood areas. In blagck or raq erl:t'c Iagss bearing lath shape)c/j c sta?ll'tespand.tangto brg ns r’1er lites
upper piedmont areas, channel sediment is generally poorly-sorted to very poorly-sorted gray peritic giass- ing fath-shap rystatl ; ) Drown spherutites.
) Where strongly recrystallized or felsitic, the groundmass consists of interlocking quartz,
o o sand and pebbles, but may include cobbles and boulders. Terrace surfaces commonly are . - . . h
% L - % mantled with silt, sand, and gravel. On lower piedmont areas, young deposits consist agkst;?g;r;ar,sgr;d ':Igggzt';gﬁoenr:gg!yaar:tde[gg tg l?:rlc;wr; I]!P;;nlthe.i' ;Z:Ee?ﬁ:sg% rAe;arIy
predominantly of moderately-sorted silt, sand, and fine gravel, including some pebbles and ; eEs on bliotite rar? in pfro;n 17 1-15.9 Ma (Tosdgl .un L‘J’L data 1;383) and 17 4VMa ;)n
cobbles in channels. Channels typically are incised less than 1 m below adjacent terraces 9 ging 1ro! : : » unpub. ’ ’
and fans, but locally incision may be as much as 2 m. Channel morphologies generally whole-rock samples (Shafiquilah et al., 1980).
consist of a single, moderately deep high-flow channel or multi-threaded, shallow, low-flow
channels with adjacent gravel bars and finer floodplain deposits. Terraces and sheetflood Tuff and tuff breccia - Buff, yellow, greenish, and white crystal-vitric and lithic-lapilli tuff,
areas commonly have planar to gently undulating surfaces and are covered primarily with Tmt tuff-breccia, agglomerate, and tuffaceous sandstone. Individual beds range from < 5 cm to
fine-grained deposits with minor gravel concentrations. Soil development is minimal. 5 m thick. Forms continuous horizons or lenses within rhyolite flows (Tmr). Massive or
stratified with well-developed internal stratification and cross-bedding; may be complexly
Young terrace deposits - Deposits found on floodplains and low terraces adjacent to active ;:ontorte? zr fﬁlded by ¥ounger or (I:onlt.(tarrpp?raneouts r.hyollte {IC.)WS]; Com.posledllcl).f dal
Qy2 channels, or drainageways that receive occasional inundation. On middle and lower rﬁgrgenpeh p enoct:rysfs fn almgu abr : |dc [agmﬁn s in adma ”:t( of pumice fapl ;=a|nd glass
piedmonts, deposits typically consist of sand, silt, and clay, with local channel gravel E arbls.b I.Ifn.ocrlys S 0 sfrc()jpg V.fj!“ aygt p ag|.c;c ase an ?ua z a;e contjtmon.. e T:)par.
% | _ % deposits. On upper piedmonts, deposits typically consist of sand to small boulders capped fas © t-l e |dncr:15|3ns 0 IorrtJISIdIC ?tu'?'l z’ augtte, r?wn 9 asts,”gn detlpa : er?”sTks'l. umice
Y =, S with sand and finer deposits on terraces and other areas subject to overbank flooding. Qy2 ragments and shards are partly devilritied or varyingly recrystalized to quartz, akall
\ surfaces are gently undulating where fine-grained, but have up to 1 m of local topography feldspar, iron oxides, and ubiquitous brown clay minerals. Diagenetic zeolite alteration is
\\ Qys &va e~ between gravel bars and adjacent, finer-grained swales. Surfaces typically are light brown common.
Yy > to gray in color, and surface gravel has very weak to no desert varnish. Soil development
N\~ S Qy2 associated with Qy2 deposits is weak with no clay accumulation and minimal to stage | Felsic volcanic rocks, undivided - Rhyolite, rhyodacite, tuff, tuff breccia, and minor dacite,
A
A\ \ N\ =~ carbonate accumulation. Tmrt undivided, because detailed mapping appears to be suspect.
AR\
\\ Young sheetflood deposits - Laterally extensive sand and silt with minor fine gravel and clay Andesite - Red-brown, gray, black, or purple augite andesite flows, lahars, tuff breccias,

\ Qys deposits. Soil development is weak to none. Channels or swales are small, uninicised or Tma agglomerate, and minor black hypersthene-hornblende andesite flows. Andesite may be
minimally incised, and discontinuous. Vegetation consists of creosote and other small layered: white rhyolite tuff-breccia succeeded upward by red-brown, partially-oxidized
bushes, with some small trees locally along swales. andesite lava, dense, black andesite vitrophyre, and then gray, platy andesite. Andesite

g 8 contains phenocrysts or microphenocrysts of subhedral to fragmental augite and
5 3 Young terrace and alluvial fan deposits - Terrace and alluvial fan deposits with weak but wgaklﬁ/t-zoned plaglﬁclase. Groundmass tli hyalgplllltlc, w|1|th mo?ﬁratelr{-orlﬁrteg plagc;oc[?se
Qy1 evident soil development. Qy1 deposits are generally poorly sorted sand, pebbles, cobbles, microlites, sparse clinopyroxene, magnetite, and giass. Hypersthene-hornbende ancesite
Qy1 silt and boulders. Qy1 surfaces are typically 0.5 to 3 m higher than adjacent younger flows are composed of subhedral to euhedral phenocrysts of hypersthene, hornblende, and
N surfaces. Qy1 surfaces are generally planar where fine-grained, but undulate between Plﬁgﬁccljzsedm .li;;ov}\:n glalltass_ly_/ matE.xk. LIJnconIormany overllegtﬁr:jlldgt L?It'te (TE:I_I) C(’jr s
§ _ coarse grayel bars and adjacent swa!es in the middle anq upper piedmont, with local interbedded with rhyolite (Tmr). Likely contemporaneous with dacite flows (Tmd).
& surface relief up to 1 m. Surfaces typically are mantled with a loose to moderately packed,
moderately varnished pebble lag. Surface color is brown to slightly reddened (10 to 7.5 YR), Porphyritic basalt - Fine-grained, holocrystalline, weakly porphyritic basalt that weathers red.
. and is darker than fresh fluvial deposits of younger units. Carbonate is present throughout Tmb Phenocryst composition includes olivine (generally iddingsitized) and plagioclase
R § the soil profile, but in some exposures gravel coatings are thin but continuous at about 0.5 (normally-zoned from labradorite to andesine) in a pilotaxitic groundmass of plagioclase
& m depth (stage II). microlites, clinopyroxene, olivine, and Fe-Ti oxides. Unit occurs as a single flow intercalated
with tuff (Tmt).
g [\ | 8 Young debris flow deposits - Coarse, very poorly sorted deposits on steep hillslopes and along
¥ Rio~ s Qyd some washes within and near the mountains. Deposits consist primarily of small to medium Dacite - Brown, gray, and black porphyritic dacite flows interbedded with rhyolite (Tmr); locally
boulders, cobbles, pebbles and sand. Typically, the coarse deposits form linear levees Tmd includes sparse yellow tuff-breccia (Tmt). Phenocrysts of subhedral to euhedral or
paralleling small washes or irregularly shaped piles representing debris flow snouts. fragmental plagioclase, augite, and sparse hypersthene, hornblende, and biotite. Mafic
Surface boulders and cobbles have minimal to moderate rock varnish. This unit also phenocryst mineralogy varies between flows. Brown clay minerals are locally pervasive and
includes areas of erosion (debris flow scars) on hillslopes that are spatially associated with commonly surround oxidized mafic phenocrysts. Groundmass is composed of flow-banded
debris flow deposits. crystallites. Flattened red-brown pumice may be present. Although generally fissile and
friable, exposures locally form distinct prominences, such as the reddish-brown ledges and
Tl < Holocene deposits, undivided - This unit is mapped where it is not feasible to subdivide cliffs in the Ajo Range.
Qy Holocene alluvium at 1:24,000 scale. It probably includes mainly Qy2 and Qy1 deposits.
Sedimentary and volcanic rocks - Complex mixture of poorly-stratified, semi-consolidated red
Y . . . . . Tsvu conglomerate, breccias, brown, fluvial conglomerate, sandstone, and minor gray and yellow
. - . ounger intermediate alluvial fan and terrace deposits - Weakly to moderately dissected tuff. Conal te (20- to 100-m-thick) i d of moderately- t Iv-indurated
sk g Qis alluvial fan and terrace deposits with moderate soil and desert pavement development. 4 d Ioné; %?eéa e ( | -to ot d-én-b .'Cﬂ) s comg?lse. Io mo Ierg e y-l 0 P°°tf y-lln ltjra e bbl
5 5 Deposits consist of poorly sorted cobbles, pebbles, and sand, with lesser amounts of silt, ::rub © ?g edaed, poory-s? e; ebrls %WZ and uwg gravdef. on'\%.omera ic IC asts (pek . &
clay and boulders. Qi3 surfaces typically are planar but relict gravel bars are evident and Coh'lzu Ler;.-tsz?_) Iar(zangu art obsu rlct)un ; .e;n arg herl\ﬁ .T_?]m |c;geqego canic rggl s:
stand slightly higher than surrounding surfaces. Surfaces commonly are covered with loose ld S tall e (rf)d( or;qlnan ) ”asa »an fe5| et’ ?crn rhyoiite. d te matrlx s drcthn, Ql'eh ¥, it
to moderately packed desert pavements with weak to moderate varnish. Soils are slightly moderately-sorted and generally ranges irom tutlaceous mudstone to sandstone. the un
v reddened (7.5YR) but clay accumulation is minimal (cambic horizons); underlying calcic uncopformably overlies Childs Latite (Tcl) and underlies or is locally interbedded with
Yo horizons include thin to moderately thick, discontinuous to continuous carbonate coatings rhyolite.
on gravel and soft carbonate nodules (stage Il to lll). Some Qi3 soils are not reddened and
Rtc V4 may represent a somewhat younger set of deposits that were not mapped separately. Qi3 Latite - Augite latite flows, flow breccia, flow agglomerate, minor hypabyssal, and more silicic
//7 (/ Ric surfaces are generally less than a few meters above active channels, but near the Tal tuffaceous rocks characterized by megacrystic plagioclase phenocrysts. Fresh surfaces are
7 ( TSYr mountains may be as much as 10 m higher than active channels.. gray to black, or maroon in iron-oxide stained; weathered surfaces are tan, brown, or
//Alu purple. Strgtigraphically Iower flows are thicker, more nqusive, and less weathered,
8 8 . Intermediate alluvial fan deposits - Moderately dissected alluvial fan and terrace deposits with Vw:er(::sicnlgae{ef)l(ct)l\:\g 2';16 dtgp'C:g¥at2ér;n§$:rn§h?r?'fe?tﬂgllzaer?d 'gttr;?;g;gg:c:qT:x:fﬁ;xg
N B 3 Qiz moderate to strong soil development and strong but variable desert pavement development. ryt P ”y dark dt dpf 4 bl h h hiaher in th ’ i d
Deposits typically consist of poorly sorted cobbles, pebbles, and sand, with lesser amounts ﬁre ypkca y darker an er|1 d.oy;ar L ue or gray l:esb, v;dezeas '9 Ier Itn Ie section re Ior
) v ﬂ of silt, clay and small to medium boulders. Well-preserved planar Qi2 surfaces typically rown uesdage commoc?. ndivi ”ual cl)(vystare ?\;Ien yf et © ,(\Sestlcu arto ( ?ss. co”mmon y)
7\\\\\( \Tmt [\ Y N have well-varnished, tight pebble and cobble pavements, although areas without desert Tabslswlf aE A ?”Ste' ?”d gte”ira y ack in Ema 0‘3’ be? Ur?ﬁ_- u ft’rozs a;e t%plt(':ta y craggy
o\ \\ e AR > J N pavements are common. Surface carbonate fragments from underlying soil horizons are do ogt yc'j -Ar Isotoplc harte? rom ';?10 Ea | 0\,(7. an e_?;"g I\/IIS ur_ll'_ 'ré |Icaed Me.‘”' was W?)s
Qy3 \ \ \:\\\ \d \\ /[ de)?\)\ . \\ Q/\ uncommon. Sqils are reddish_ prown_to brown (5 to 7.5Y_R), with pbviogs clay accumulation eposited over a very short time in the Early Miocene ( a) (Tosdal and Miller, unpub.
(A S 5 L//\\—:. | O kBtc\ in strong cambic or weak argillic horizons up to 0.5 m thick. Calcic horizon development data, 1983).
Tma/ﬂ\ Tal /\\1 // :\ Tma N ranges frqm ca_rbonate_ nc_)du_le_s, thick _gravel c_oatings (stage Ill), and weakly cemente_d
TmA f/ | Rtc Sy 2 \R /Rte petrocalcic horizons with incipient laminar horizons (stage 1V). Near the mountains Qi2 Augite andesite - Augite andesite flows and flow breccia interbedded with Childs Latite (Tcl).
M-SR \ \\k J \ >< deposits are dominated by cobbles and boulders, and surfaces may be up to 5 m above Tca Laterally discontinuous, individually 5- to 15-m-thick. Lighter colored and notably less
PRI i\L)/ Tma Tmawzk\ Y ( 9\ (\ & active channels. On the lower piedmont, deposits are sandy with substantial gravel, locally porphyritic than surrounding Childs Latite flows. Fresh surfaces are generally weathered
Qi3 JIma >§\ \Ij:{—tc { \ including small boulders, and surfaces are typically less than 2 m above active channels. gray to mottled tan, brown, gray, and maroon. Flows are generally massive and display
8 | }%’3 \\ ( o 1al /LFitC \ Tror \\\\—\ z b ) | 8 local weak flow-banding, vesiculated tops, and brecciated bases, with minor autobrecciated
g \)/ / C7§¢c ( ™™ Tmt< o . Intermediate deposits, undivided - This unit is mapped in mountain valleys and on the fringes angt;slcoilacect))lé? ﬂqws. FIOV\II seque;nces typlcalc;y reslt on a} th'?c(;.zlém'ﬁh't?tk) Qro?rlyl-sc;rted,
E*/t, Q /j — D ==/—Qyd im N Qi of bedrock ridges where it was not feasible to subdivide Pleistocene alluvial surfaces. It pebble- o cobble-size conglomerate Composed exclusively of Lhilds an' e (Tel) clasts.
y 1 /\ /‘m ( Tma N ) includes elements of Qi2 and Qi3, but probably not Qi1 Flows are porphyro-aphanitic with < 2-cm-long phenocrysts comprising 15% of rock. Most
) Qy3 b NS }\ N ’ ’ abundant phenocrysts are euhedral laths of zoned plagioclase (labrodorite) and subhedral
. — ~\ to euhedral, usually glomeroporphyritic, augite. Oxyhornblende and biotite (partially to
/ 0'1// /_)Qi;; \b\\k \Q Rte \ ~7 — Tmt Tmt Syt {7 N Older intermediate alluvial fan deposits - Moderately to deeply dissected relict alluvial fans completely oxidized to magnetite and hematite) are minor constituents, and euhedral
o \\Qiz// N @ﬁ% d‘,/rd Rtc) ,~ — (\’Y\f W )\ Rtc Qi with strong calcic horizon development. Deposits are poorly sorted, containing cobbles, apatite is an accessory phase. Pilotaxitic groundmass consists of plagioclase microlites,
& \—7—\/ = \\\\ Qi3 _\X Gd 1 \\ f N //LTE 1’// pebbles, sand and boulders with minor silt and clay. Landforms are moderately to deeply clinopyroxene, disseminated magnetite, hematite, and interstitial cryptofelsite. Vesicles and
N Tba/< r ,_1/3 Vs A Ty >¥ y \\ l )] 4 e I/ 5?) eroded, and typically form gently rounded ridges with relatively limited planar remnants microveinlets are lined or filled with calcite or cristobalite and tridymite.
/ Trr ) Qy2 ——— (s \ 7 ~Tmel Qyd <\;,\/-~_» f\? /// Rtc ) / Qk\\§\1 [ Q’j/ A %th J : approximating the original fan surface. Carbonate fragments derived from underlying
\ ,>/ ‘ / ‘ » } J \\\ Y, <,Fitc Qv3 (X / v ~ de% D) \) /{ \{7/{ petrocalcic horizons are common on surfaces, giving them a light color on the ground and Biotite rhvolite d fl | d tuffs - Grav d h ized b
\ \\"\ ) ( ‘\\ Qi2 = . _/3 Rtc - ' g 2wy L] \ b y// C\\\\)’F)— Tel T/d I ~Tmt on aerial photographs. Active channels are incised up to 10 m below these surfaces. Soils iotite rhyo ;te_ omzs, c:w:,;gg oLnerczja_tes, fn ttlf: s - Lray gmes c rlslractenhze i y e'lth
b% B \ ~ _p% /) }/ Qv2 Qi2— - 7 Qy3 g I\ N 6’ 3 \\\ e )/,J I e 72 = % are brown to yellowish red (7.5 to 5YR), with weakly to moderately cemented petrocalcic mhasswe |nter|?r agh cc?n IO z b ow g_n t'ltng a c;ngd Ie ma_ré;_ms. cIJ_;'nmon Y porphyritic wi
& r\f/ ( // ] 4 Vi Qy1 Tmr)/ A Y WSl ) / Qi3 & Rtc 3 horizon development and some laminar carbonate (stage IV to V). pnenocrysts of subhedral red-brown biolité, eunedral sanidine, sofitary or
N / Q2 \ \ 5 N & Tol Q — (/ngRt ) /-y Tmd glomeroporphyritic plagioclase (commonly enclosing euhedral apatite or sphene), and
/ Ric~. ~ K/ Qy3 { - L%d = 2 q quartz. Groundmass is composed of devitrified glass and spherulites. Agglomerate is
Rtc Qy3 ) \ Wi > (/\\\7% ayl) \ (’/‘ 63)) — \P {f\ 3\ Ritc . Old alluvial fan deposits - High-standing, deeply dissected relict alluvial fans with strong but composed of monolithologic angular to subangular cognate clasts in a gray, tuffaceous
a”Qyc Qy2 ] a3 - 2 Qo variable calcic horizon development. Qo fan surfaces are preserved only near the matrix, is poorly-sorted, and forms a carapace along flow and dome margins. Associated
Rtc Y N mountains. Deposits are very poorly to poorly sorted gravel and sand. Some surface tuffs are lenticular and discontinuous. K-Ar sanidine dates yielded an age of 18.7 £+ 0.5 Ma
cobbles and boulders are darkly varnished, but varnish is variable due to rock weathering. (Gray et al., 1984).
Fragments from underlying petrocalcic horizons are common, giving the surface a very light
color on the ground and on aerial photographs. Soils substantially eroded but are very s - . . .
. L I 1 . i L L I . L L I I , . ! . L : ) L ) calcareous with cemented petrocalcic horizons and laminar carbonate layers are exposed Lithic lapilli tuff - White to yellowish-green, poorly-sorted massive to well-bedded, commonly
23000 24000 25000 26000 27000 28000 29000 30000 31000 32000 33000 34000 35000 36000 37000 38000 39000 40000 41000 at the surface in some areas (stage IV to V). cross-_be_dded. Individual beds are 1Cm- .tO 1-m-thick. Comp_osed of fr_agmental plagIOCIa_SS
112°52'30" 112°50' 112°47'30" 112°45' 112°42'30" (stag ) and biotite phenocrysts, subrounded lithic fragments of augite andesite (Tpa), and pumice
lapilli (<1-cm-long) in a vitroclastic matrix. Matrix and lapilli composed of devitrified to
Very old alluvial fan deposits - Weakly to moderately indurated, interbedded conglomerate and brown clay minerals, yellowish-green celadonite (?), and zeolite (?) minerals.
Projection Information: * MN Tsy sandstone, and very poorly sorted, weakly bedded conglomerates and breccias. Deposits
North American Datum of 1983. H are very calcareous and are cemented by calcium carbonate and possibly silica. The color Granodiorite - Gray to pinkish-gray or tan, medium-grained, hypidiomorphic-granular or
. _— . . of this unit typically is grayish or reddish, depending on clast lithologies. This unit is exposed " y 1o pinkish-gray or tan, . grained, hypidi phic-granuia o
1000-meter Universal Transverse Mercator grid tics, zone 12, shown in blue. SCALE 1:24 000 Loca t’on Map primarily in gr nea}rl thegmguntains, but is also expoged beneath thingsurficial deposits at porp_hyrltlc horn_blende-blotlye granodlorlte, with §u_bord_|nate blo_tlte Ieucogrgno_dlorlte, biotite
. . 1 05 0 1 MILE many localities in the middle and upper piedmont. granite, qnd aplite. Granodlorlt_e commonly exhibits microscopic rec_rystalllze_ltlon and
Topographic base from USGS 1:24,000 Quadrangle Series. 10.8° Mabped area shown in blue Oraan Pipe Cactus National Monument shown in areen deformation textures and contains phenocrysts of orthoclase/microcline or oligoclase.
Sgamless basemap generated using ngge All Topo Pro software. 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET PP 9 P g Phenocrysts include alkali feldspar, plagioclase, quartz, epidote, white mica, biotite, and
Hillshade generated from NED 10m Digital Elevation Model. [ == Bedrock hornblende. Alkali feldspar is pinkish-white, microperthitic, and varyingly altered to clay
1 0.5 0 1 KILOMETER minerals. Plagioclase is white and commonly altered to white mica and epidote. Quartz is
B 1 Hillslope deposits and regolith - This unit includes several different types of weathered anhedral and interstitial, usually strained, and locally recrystallized near crosscutting veins.
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; - Ric bedrock. includi ite. Oligo-Mi felsi lcani K d iated Biotite is locally kinked and varyingly altered to limonite or (less commonly) to chlorite,
CONTOUR INTERVAL 20 FEET —r T edrock, including granite, Oligo-Miocene felsic volcanic rocks and associate b g - ! .
Noﬁoﬂl gégﬂﬁ;ﬁo,\‘ 4 g1 / volcanoclastic sediments, and basalt. It also includes extensive areas of locally derived sp_hene, e_md white mica. Spar_se GUhedral hornblende is altered_ to "”.“O”.'te- Accessory
32315'0"N = ; - : 32°15'0"N hillslope colluvium and coarse boulder and cobble talus. minerals include sphene, apatite, and zircon. U-Pb ages fro_m_zwcon indicate a late
= Armentai $ Cretaceous age (Tosdal, unpub. data, 1985) for the granodiorite ( ~67 Ma).
i A e well"
5 DGM-72) & . . . . . . .
et Tba Basaltic andesite flows and flow breccias - Porphyritic, medium-gray to black basaltic andesite Disturbed areas - This unit depicts areas that have been profoundly disturbed by human activity
Ack led t 32°730'N 32°730'N nv;t:aqﬁldgésp)tr:?elccjjlT)e)/daf:]o;vxgiazlgcljnﬁéég(ljlf\llclJ(\j/\l/JabLgc?:i/: :rl;ed aap\%gi)gmgre{qylazs-;)?S;;;;glfl:ngpgdinare d and underlying geologic units cannot be observed. Mapped mostly along State Route 85.
"Tillotson ¥ : ’ : Distrubed areas include charcos, Highway 85 and dirt roads that significantly alter geologic
CKnowie gmen S Peak” by minor lenses of pyroclastic rocks occur between flows and at the basal contact of the unit; u;ﬁtsu inet 1ghway ! 'gnin y 9 g
. . . . (DGM-73) * f thick soil horizons exist between some flows. Phenocrysts compose about 5 to 15% of the ’
The authors fap_)p_reuate the support of Brucg Heise and Tim Connors of the G eologic . . . rock and consist of subhedral olivine (0.5-2.5 mm), partially- or completely-altered to
Resources Division of the Natmal Rirk $rvi@d. The staffranb ers § @ gan R Gcts Arizona Geological Survey 32°00'N iddingsite (prominent in hand specimen), minor euhedral to subhedral plagioclase, twinned Line Symbol Descriotions
Natoal M nune nt wre extreme lylel g and suppor rve of ar g pi ng efbrts, ad " ukeville” & clinopyroxene, and rare orthopyroxene. A glomeroporphyritic texture is common. The y p
did their best to assure our safety whi le working in this border region. We especially P I groundmass is pilotaxitic to intergranular composed of plagioclase feldspar, clinopyroxene, .
appreciate the care and assistance of Sue Rutman and Tim Tibbets. W gatefu ly 416 W. Congress Street, Suite 100 (DEHIE magnetite, and occasional, slightly devitrified brown glass. Basaltic andesite is the youngest contact, accurately located — — — — — fault, approximately located
knowledee fid d @si s from Jenni far ol i< Mle @ -d Bim Gotee Tucson, AZ 85701 31°52'30'N bedrock unit in the Growler Mountains and forms minor dikes observed intruding all other
acknowiedge e @ 351 gance n 'S nay, ad Bia 5 (520) 770-3500 units; whole-rock K-Ar ages of 14.4£0.7 Ma (Miller, written comm., 1981) and 15+2.2 Ma ,
Ryan Clark created GIS tools that facilitat ed the development of this digital geologic (Eberly and Stanley, 1978) have been determined for samples collected at or nearthe ~ — contact, approximately located =~ ccccc-cc---n. fault, concealed
map. Janel Day, Mitch Levine and Genevieve Pearthree produced the fial mp ad www.azgs.az.gov exposed top of this unit.
digital informaten poducts. |31°450"N fault, accurately located
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