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Quaternary Alluvium Coarse-grained dacite of Outlaw Mountain (31.81 £ 0.10 Ma) 52 : L % =
. e . o '
Colluvium This crystal-rich lava contains abundant subhedral phenocrysts of light gray to translucent =a < C‘f 31°35
Hol luvi <10k plagioclase up to 1.5 cm, anhedral biotite up to 5 mm, partially altered to hematite, and less j; ¢
olocene alluvium ( a) abundant hornblende in a dark purple to dark brown aphanitic matrix. Locally small anhedral 31° 35 / / 2 :’
Alluvial deposits in active stream channels composed of unconsolidated sand to small quartz is present. Plagioclase crystals are very conspicuous and resemble the plagioclase in both \ / » | ﬁ
boulders that reach several tens of centimeters in diameter upstream but are smaller and fewer the younger and older basalts (map unit QTbf and Tb, respectively). Glomeroporphyritic clots of ?}
downstream. These deposits are locally dissected as much as 2 meters by narrow entrenched plagioclase are common. Thl_s unit is interbedded with autoclastic fIO\A_/-breCCIa weII—exposed'ln g L
main channels and tributary channels (not mapped separately). Qy deposits are characterized by places along a west-facing cliff forming the central part of the mountain range. Locally contains \ = .
stratified, poorly to moderately sorted sands, pebbles, and cobbles commonly mantled by sandy subrounded xenoliths Qf_ very flne-gral_ned holocrystalline rocks 1-15 cm wide that look like they b\/ [ﬁ . :
loam sediment. The main channel (where not appreciably dissected) may diverge into braided have a similar composition as the dacite. Named by Erb (1979). McIntosh and Bryan (2000) 2 N VY A . g A = 3 i =)
channels. Surfaces locally exhibit bar and swale topography, with the bars being typically more reported a sanidine 40Ar/39Ar age of 31.81 + 0.10 Ma for a sample of this rock from near the F \r [ ] —3 5 g i ?f AN
vegetated. Soil development is weak with only slight textural and structural modifications of B headwaters of Cottonwood Creek. 4 V ] { ¥ i a3 > W Z C (Butchi
horizons and slight calcification (Stage 1). Some of the older Qy soils may contain weakly el y) / _ E N \D
developed argillic horizons. Because surface soils are not indurated with clay or calcium - Medium-grained dacite of Outlaw Mountain 787 p \\ ) ‘H\ \yj ! f M
carbonate, Qy surfaces have relatively high permeability and porosity. downstream into Qy This dacite lava is mostly roughly equigranular to slightly porphyritic and contains 1-2 mm wide i W AN g 1 { Z:é : o~ =Y
deposits and upstream with Qcb deposits. subhedral phenocrysts of plagioclase, biotite, hornblende and minor quartz in an aphanitic matrix. R : c \ ? { / V é
Hol d Late Plei lluvi divided (<10 to 250 k The rock is purple to tan and commonly has a slightly lighter color than the coarse-grained dacite. 300 ) [} ; ﬁ’“D ; P 45
Qly olocene and Late Pleistocene alluvium, undivided (<10 to a) No large plagioclase phenocrysts or inclusions were seen. This lava underlies the coarse-grained Qbf : ’\ N x /8 Lo 2;{: ’ Z : .
Alluvial deposits along active channels that are intermediate between Qy and QI surfaces. The dacite of Outlaw Mountain (map unit Tdc). ﬂ / - AN 5 ﬁ%) ZZLiVT//ﬂ \ ;
surfaces are typically narrow and elongated parallel to the drainage and are of limited extent, & s i \} g - /r@\ 1) : ﬂ = & "\:7’7 Y ﬁ m RSSO g\\
although Qly surfaces in the southern San Simon Valley are more aerially extensive. The - Older Conglomerate \R\ \ f > &( \\\\\ C((( W @ \ % W%WW) 7
suIJrfact:_es haveﬂ:veak _so;l d?velopme;tt ar:jc_i Itllmlte_dr:nc:simentl. Subtle glffere_r:ces 'dnr:falﬁt've | One small remarkable exposure of this unit overlies the fault near the center of the Guadalupe M TObt : V/“\ % WA AT : 3494000
e er\f/a ion are the main features used to distinguish Qly from lower Qy deposits and higher Q Spring quadrangle. This thinly bedded tan-colored conglomeratic sandstone contains clasts of CK %r/\(\g
surfaces. welded tuff and dacite in a sandy matrix. Bedding within the exposure changes from 23 degrees Nb . ' ¢ U
i Tb?
Late Pleistocene alluvium (10 to 250 ka) west on the lower portion to 70 degrees west near the top. b . SRS 0 /, Qg\;)j g
Alluvial fan deposits composed of moderately to poorly sorted, clast-supported conglomerates, - Dacite breccia Qcb ljr', @ Tl
sandstones, siltstones, and paleosols. Clasts are subangular to subrounded pebbles and small . . A Arai . 4 I | ‘
cobbles of felsic and mafic volcanic and, locally, sedimentary rocks. The surfaces are typically con-lg—;Tcl)Sml:ar:gtgo:r:(sjet?rseggi\galrtdisfrgggggdgiLaiﬂzdcgﬁprgllogftrztfl(:hsearr:"ndosjﬁ?:ir:g ﬁgumldg;camore 2 S\
light gray_to light brqwn in co]or. Ql syrfaces are moder'ately i_ncised by stream channels but retain Creek on the south to aboLJt 1 km north of Outlaw Mountain. On the north side of Sycamore Qbf / i \ ]
c_onstrupt_lonal,.relatlvely flat interfluvial sur_faces. QI sails typlcally have weak to moderately clay- Creek the lower portions are composed of fine-grained, tan-colored conglomeratic sandstone that /’ % v
rich argillic horizons, although some contain much pedogenic clay and some calcium carbonate, is mostly buried by younger alluvium. Exposures here are best seen in the gullies and stream- RSN i " /—/\/g
resgltlngtln relatively low infiltration rates. Clasts may have thin discontinuous coatings of cuts. To the north, on the south side of Cottonwood Creek, conglomeratic sandstone is locally --.-.-.-.‘ b /\ _M/v;%\ /_/\L/fj
carbonate. . : D - . .
interbedded with thin siliceous carbonate layers (marl?) 10 cm or so thick. Upward in the section K g =4 % ,x:§ o
. . . L the unit is dominated by coarse conglomerate. Bedding is medium to thick and is most easily lQm gl
Middle to Late Pleistocene alluvium, undivided (10 to 750 ka) discerned from a distance. Lower in the section, many clasts are welded tuff, but upward almost Ik 4 =4 /BN
Discontinuous alluvial surfaces, usually confined to stream terraces and remnants along the all the clasts are subrounded to angular dacite. The upper part is locally interbedded with dacite =i \
major washes, that exhibit subtle intermediate topographic position between definite QI deposits flows and grades upwards locally into non-bedded autoclastic dacite flow-breccia (mapped as A
and higher older Qm fan surfaces. part of the dacite lavas). Near 31° 27' 30", 109° 06' 00" light gray medium-grained dacite clasts 2
are surrounded by a light gray, crystal-rich dacite(?) matrix. It is not clear if it is a flow-breccia or Q
AN
Middle Pleistocene alluvium (250 to 750 ka) sedimentary breccia. Erb (1979) named the unit the breccia of Hog Canyon for excellent \\
Alluvial fan deposits composed of moderately to poorly sorted conglomerate containing exposures there. ;t ' N
subangular to subrounded clasts of felsic volcanic rocks and limestone. Lenses of channel-fill I li H ; Bmx N
fluvial sands, unsorted and interbedded debris flows, and argillic paleosols are also locall Older rhyolite =3 T/ IR kx// 7
g p y 3492000 3492000
present. Typically the Qm deposits are coarser than the younger QI sediments and the clasts ~ This rock is a sub-aphyric rhyolite lava and contains small phenocrysts of quartz and rare Y Q
commonly have thin coatings of carbonate. These deposits may locally contain thick argillic bl_otlte less than 1. mm across. Spherulites are common. In exposures about 1 mile north of Devils /
horizons and Stage |l carbonate development, resulting in rapid sheet-flow runoff and low Kitchen, the rhyolite is vitric near the contact with overlying dacite. A light-yellow bedded crystal-
infiltration rates. In areas of the study area adjacent to limestone bedrock, these deposits contain poor lithic tuff crops out at and near the base of the unit. The rhyolite is exposed only in the north
limestone clasts surrounded by a moderately to strongly cemented matrix of carbonate (Stage |lI- along Skeleton Canyon, where the rocks weather into steep, light tan slopes with rough, jagged Q i s N
IV). Variable clast lithologies make it difficult to correlate the unit between different areas of the outcrops. I )
study. Typically the Qm deposits are orange to orange-brown in the northern portion of the study - - — A - . i
area, but are medium brown to gray in the southern portion. Surface clasts commonly exhibit a Andesite breccia 4
weak to moderate orange-brown varnish. The deposits form relatively broad flat surfaces north of This unit is composed almost entirelv of dark arav to purple clasts of andesite. It is exposed in
5ara'r_1|10"re C\;sterhagd in the Sa”_ Sin?or:hVaIIe_y, l?ut(:hey are d:aheply i”tﬂsed inéhe Sitlver Crﬁ?k anc:c the southern part o? the map area in theyGuadaIu%e )épriﬁg gnd Guadalupe Canyon quadrr)angles. ( B S/ —=31°32'30"
ay riofow VWash drainage basins. In these Incised areas in the southérn and western portions o The most extensive exposures are in the Guadalupe Canyon quadrangle where they form dark A )
the study area, multiple Qm surfaces can be recognized based on relative topographic position. gray, non-bedded, featureless deposits at least 600 feet thick. Individual clasts range from 31°32'30" |- X N S ]
Y ber of the Middle Pleist lluvi pebble-size to large boulders and are angular to subrounded surrounded by a sandy andesitic QS V {
mz ounger member of the Middle Pleistocene alluvium matrix. Where deposits are mixed with welded-tuff breccia they are mapped separately as map %) , ﬂ /\4 Q K? (\0 ]
. . . unit Ttax. About 1.5 to 2 miles south of Bunk Robinson Spring in the Guadalupe Spring ! \—\Q\ % H 7 » i}
Older member of the Middle Pleistocene alluvium quadrangle, dark gray to purple deposits containing pebble- to cobble-size clasts of andesite form { oy " N ;\ﬁ?\ ﬁ/ W s W e —= éf ; |
Middl d Earlv Pleist lluvi divided (750 ka to 1.2 M dark, subdued slopes beneath and intercalated with welded-tuff breccia. South and southeast of %ﬂ 8 / 52
iddle and Early Pleistocene alluvium, undivided ( ato 1.2 Ma) Guadalupe Mountain, the andesite is highly fractured but the fracture/joint orientations are /
These light-colored deposits occupy topographic positions intermediate between the middle consi§tent, and _the cracks are filled with a_ndesitic'sand and carbopate. Nearby exposures are / §) 2 @
Pleistocene Qm and the Pliocene-early Pleistocene TQo. In the southern portion of the study brecplated and jumbled. The exposures with consistent fracture orientations may represent large ,//{ /
area (just west of Guadalupe Canyon quadrangle), the deposits are dominated by rhyolite-derived relatively coherent blocks. % A
gravels which overlie limestone-dominated older sediments. /
Quat Basalt and Basaltic D " - Intrusive andesite 2460000 B AT 1l ! AN AN SN \ 2400000
uaterna asalt an asaltic beposits
1y Basalt 2 P I Andesite ! /) S :
- Basaltic alluvium This lava contains ~10-15% subhedral phenocrysts of light to medium gray plagioclase and N i %
Alluvial deposits in active drainages emanating from or immediately adjacent to volcanic cones dark gray to gray-green pyroxene, both up to 6 mm across in a purple-gray aphanitic matrix. ;? =
and on the surfaces of basalt lava flows. The deposits are characterized by partly stratified, poorly Pyroxene crystals are often altered to hematite, and plagioclase phenocrysts are commonly & x]
to moderately sorted sands, pebbles, and cobbles mantled by sandy loam sediment derived from chalky white. Thin siliceous veins have cut the lava, with red- and yellow-colored selvages 10 to i oL
basaltic parent material. Qab often grades downstream into Qy deposits and upstream with Qcb 20 cm out from and parallel to the veins. The andesite flows appear to be interbedded with T %
deposits. welded tuff (map unit Ttw) near the base of the section in the Guadalupe Canyon quadrangle. b
— . . The rock locally cuts across foliation in the welded tuff, suggesting some exposures may be 7 (
| Basaltic colluvium intrusive. A small body of andesite (Tai) intrudes the Bisbee Group in the very southwest corner ) ﬁ
lidated t Kl lidat | rt le- t Ider-si Iti of the Guadalupe Canyon quadrangle. In the east-central part of the Guadalupe Spring - — ] m
Un_conso \dated to weakly consolidated, poorly so e(-j pebble- to boulder-sized pasa © quadrangle, this unit is locally transitional between flow and breccia, which are mapped as Tax. IIWIBSINANN Vel (FFJ‘)\WH (N\\ \JQ Rﬂ
material that forms a rubble apron at the base of volcanic cones and at some margins of lava Simil desit din th thwest £ th iect and dtob W I
flows. May be gullied by runoff, which is a main characteristic used in aerial photograph imi arl andesites are exposed In the southwestern corner ot the project and are assumed 1o be 3i “F ;
interpretation of the deposits. Qcb is typically transitional to Qbpc or Qbpb on the flanks of cinder equivalent. 5 w‘
cones and transitional with Qab at the slope break at the base of the cones. - Mixed breccia 9 \&;.‘

- Basaltic pyroclastic deposits, undifferentiated (Pleistocene)

This unit includes basaltic materials that accumulated proximal to vents and formed the cones
at each eruption site. Typically, the rocks are dark gray to dark reddish brown, often oxidized to
rusty brown, scoriaceous, deposits that include abundant cinders, blocks, bombs, and
agglutinate. Surfaces range from gentle to steep slopes with variable cover of very angular
boulders and cinders interspersed with outcrops of lava or indurated cinders or breccia.

Basalt Lava

Basalt lavas erupted as thin, low viscosity flows from any of the volcanoes in San Bernardino
Valley and form a series of overlapping flows ranging from <5 up to 10 meters thick. Flow
surfaces are gently sloping and planar with scattered basalt cobbles and boulders, to undulatory
or hummocky surfaces covered with abundant basalt boulders and cobbles. Interiors of flows are
massive and columnar jointing is common where exposed in cross section. Soils developed on
flow surfaces are chocolate brown smectitic vertisols of variable thicknesses. The basalts range
from fine grained to aphyric to microporphyritic and contain up to 3% anhedral to subhedral
phenocrysts (up to 3 mm) of olivine, plagioclase, and minor pyroxene. Ground-mass textures are
holocrystalline to aphanitic and are locally trachytic. Olivine is relatively fresh or slightly yellow,

These poorly sorted deposits contain clasts of andesite, dacite, various welded tuff units, and
rare limestone and sandstone. Most exposures crop out in the eastern half of the Guadalupe
Canyon quadrangle. West and southeast of Guadalupe Canyon these deposits contain discrete
zones of andesite and fine-grained crystal-poor welded tuff that has not been recognized
elsewhere in the study area. The welded tuff and andesite zones have very irregular, but sharp,
contacts and with more detailed work can probably be mapped as distinct units. The crystal-poor
welded tuff zones only occur in the southeast corner of the map. In this same area the unit
contains very localized accumulations of limestone clasts, ranging in size from cobbles to large
boulders (some are located on the map). Abundant pelecypod fossils suggest the limestone
clasts were derived from the Bisbee Group.

Tuff of Woodchopper Spring (32.58 + 0.16 Ma)

This welded ash-flow tuff unit is crystal-rich and contains 1-5 mm phenocrysts of clear quartz,
light gray to almost clear sanidine, and minor biotite. In the northern part of the Skeleton Canyon
quadrangle it is composed of two sub-units: a lower, slope-forming unit and an upper cliff-forming
unit. Both sub-units are mineralogically similar. The rock forms light gray steep outcrops that
contrast with the underlying older welded tuff (map unit Ttg). On weathered surfaces, the large
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3488000

; Adinaei ; rtz phenocrysts stand out in relief. In this respect it resembles map unit Ttg. McIntosh and Tb
but in places the crystals have altered to red opaques (iddingsite). The rock is commonly qua Z
vesicular, and vesicles are typically open, rounded to flattened, and locally lined or filled with Byron (2000) reported an 40Ar/39Ar date of 28.21 + 0.14 Ma.

x

calcite. Many, if not all, flows contain subrounded to well- rounded xenoliths ranging in size from a U
few millimeters to more than 40 cm in diameter. Ultramafic xenoliths are common and include Upper welded ash-flow tuff, non-welded E @
Iherzolite, dunite, pyroxenite, and other lithologies derived from the mantle (Kempton and This unit is exposed in the southern part of the Guadalupe Canyon quadrangle where it forms t '
Dungan, 1989; Kempton et al., 1990; Kempton et al., 1984b). Crustal xenoliths include Tertiary light-colored slopes. It underlies the Tuff of Woodchopper Spring (map unit Ttw), and also H ﬁ 31° 30"
silicic volcanic rocks, Paleozoic sedimentary rocks, and fragments of granite and gneiss. Black, underlies dacite (map unit Tdc). E / =2 =
glassy, subhedral xenocrysts of pyroxene, spinel, and amphibole (kearsutite), up to 4 cm long, " & ) '
and light gray to white, translucent xenocrysts of anhedral to subhedral plagioclase and Lithic tuffs 31° 30 7 *
anorthoclase (?) up to 5 cm across are also common (see Kempton et al, 1982 and 1984 for tﬁ ,j = : A /] 5
details). Welded-tuff breccia 2 ; 7 =

\,\N\ o~

N

This extensive unit is composed of very poorly sorted, angular to subangular clasts of welded

Late Tertiary to Early Quaternary Deposits tuff. The individual clasts are rotated with respect to the neighboring clasts such that the primary 3486000

DN
TQbf | Basalt eutaxitic foliation is almost completely randomized and obscured. The matrix between clasts is M =

f i iated tuff. The clast | th the Gillespie Tuff th k
Contains anhedral to subhedral phenocrysts of olivine, mostly altered to red opaques, in a composed of sandy, microbrecciated tu e clasts resemble bo € Gillespie Tuff and the Oa
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b
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Creek Tuff. As mapped, this unit includes both mesobreccia and megabreccia. One mile

dark gray aphanitic to trachytic matrix. These basalts are mineralogically very similar to the southeast of Eicks Spring (on the south side of Sycamore Creek) the unit contains an intact block
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younger basalts that cover the valley floor (map unit Qbf). TQbf basalts are typically fine-grained 50 met F bout Baker C rthward. th it contai | t exclusivel <<Ef;h |
. . o) ! A . over 50 meters across. From about Baker Canyon northward, the unit contains almost exclusive i e :
or aphyric to locally microporphyritic, with plagioclase and olivine phenocrysts; they also contain clasts of welded tuff. From about Baker Canyoz southward, the unit contains variable amounts 01}( \//IE:\\\:/‘J\S \% <
abundant xenocrysts of black, glassy pyroxene, spinel, and amphibole. Light gray to white clasts of welded tuff, andesite, and minor limestone. The different rock types occur as discrete = = L /
translucent xenocrysts of subhedral plggloclase or anorthoclase (?) up to about 2 cm Iong' (see lenses and layers. From a distance some of the layers can be discerned as dark- and light- s Lp;r
Kemlpton etal, t1 ?82 anl‘.jﬂ;l 98_|4_1hfor lc_ie;r;illls) are allsoKprestenI;. Hoxv;elver, t1h2§e+t(;aosgll’$ contﬁ_lrt:.tonly colored bands, but in other areas the different rock types can only be distinguished up close. The Il e o |
rare ower.—crll.ls a: Xenoliths. the E Ightly \|/e5|cu ir \ren ZI ?nc | Tlow (. ) a) exhibits differences are most obvious in the east-central part of the Guadalupe Spring quadrangle where ) A : 3
crude vertical columnar joints with variable sub-horizontal platy joints. dark-colored bands of andesite are intercalated with lighter-colored bands of welded tuff. Near the =\ n iy
.o . central part of the range the unit is over 800 feet thick. It erodes into steep, rough, featureless, k \E =
Younger Basin-fill deposits tan-colored hills \\ —
These deposits are composed of interbedded fine-grained, tan siltstones, thin sandstones, and 4 n @ 2
conglomerates typical of braided stream deposits. The beds have a slight dip (3°-7°), but it is - Hypabyssal welded tuff x (55 =g
PN - o . . = L R
gnc%rt?ln if tCI;ns represegts prllmatrﬁ/ depodsrttlon or Izter deTormatl?n.bO(? the vtve_stdS|de. of t?le last This welded tuff mineralogically resembles the Gillespie Tuff but contains neither eutaxitic fa P S 7 = s TNGN =
fufa| a upel anyon ?(ua rami:;l e, IZ s;r; f? on.tehan. conﬁ orlntera 921 de ;tcon alg ominan ybc aslts foliation nor visible pumice fragments. Outcrops are slightly brecciated and spaces between 9 /{ = LG M K O
ottessic voicanic rocks (mostly welde wutt, with minor rnyofite and daci e)', and very minor basat. fragments are reddish and aphanitic. This may be a small vent for some of the Gillespie Tuff. 0 \“\Q I A
On the west side of the Guadalupe Spring quadrangle, the deposits contain mostly limestone i /—// S %@ \ I TR
clasts moderately to strongly cemented with carbonate. In all areas most clasts are subrounded Gillespie Tuff (32.72  0.04 Ma) = Sl \;\ = E’?; X ey
and rarely larger than 20 cm acrost. S;Ity beds are light tezr11 and ()arode easily. These deposits are Th talrich welded tuff i o s of about 15.20% cl bhedral . b 5:3; it k X-*(54 17 )j AN &&,}W\ & {
probably equivalent to map unit TQo of Biggs and others (1999a). is crystal-rich welded tuff contains phenocrysts of about 15-20% clear, subhedral quartz, -y i %
10% sanidine, and 1-2% biotite, all between 1-5 mm across. Biotite is scarce and is partially 3484000 ::-/—’:) N 1 V(/?’@ I : \ 3484000
Middle Tertiary Rocks altered to hematite. Some sanidine is chalky white, but most are clear to light gray. Quartz is a B ! \0 L N /) W hIS
abundant and commonly sticks out in relief on weathered surfaces, which gives the rock a rough, 9 J\/\> “JL//[L\ E=n -
slightly coarse-grained appearance. Fresh surfaces are light pink to tan, but the rock weathers t
Basalt light ined Fresh surf light pink to tan, but the rock weath A =N
e B o e 100 ey wldod. g i sfose s M od el e, Sovers wioes i 7 2 = oG
opaques, in a dark gray aphanitic to trachytic matrix. These basalts are mineralogically very 19€s. ded, I -CO ¢ : : - U |
similar to the younger basalts covering the valley floor to the west (map unit Qbf). They also units are |nterbeddeq with we_Ided-tuff br(_acgla (map unit .Tt?() |n_the southern Pelonc[llo Mountains. N) = 8 cD Q A S Wip2rg y
oot e xencsss o lck gy proxen o sprl s et suocl o e e o 5 Vi z 0 (S ==
plagioclase up to about 2 cm long. However, these basalts contain only rare lower-crusta - ; ) - ' L - ] @) / 7 >
xenoliths. In exposures along Sycamore Creek, the unit is interbedded with conglomerate (only tsargp:? of Wegj‘éd tULf ?\jl)”?(imdhabggBthe Gle 886"10 TrarItL :bOUt 1/2 mile Wtesztl(c)),];,\//l:;lgi\r Sprlngfnext - 4 L /\j w |
locally mapped separately as Tc). This unit forms stacks of multiple flows several hundred feet o Cottonwood Creek. McIntosh and Byron (2000) reported a more accurate [1S9Ar age o \L_// %
th.ick on _the western side of the Peloncillo Mountains. The flows_ are nearly horizontal and only 32.7t§ + 0;(04 Ma. Slmll]?{hrocks.ar? eXpOSI(Eed IP tfhg SOUIthern egd of }he Ptzrllla Mguntalns, :n tPte g L DA 4 g
slightly tilted locally. In the Skeleton Canyon quadrangle, the unit is offset by normal faults down- southwestern corner of the project area (East of Douglas quadrangle) and may be equivalent to 4
to-the-east. Small exposures on the eastern side of the range suggest the basalt flows may have the tuffs in the Peloncillo Mountains. E
been more extensive before erosion. One small exposure of basalt about 1 mile north of Bunk N Jﬁj
Robinson Peak appears to be interbedded with welded-tuff breccia (map unit Ttx). Oak Creek Tuff (33.50 £ 0.07 Ma) /
This crystal-rich welded tuff contains abundant quartz and sanidine and minor biotite, all 1-3 - = £
- Upper conglomerate mm across in a dark pink aphanitic matrix. The tuff also contains lithic fragments of welded tuff x 5, \, & @
and dacite. In the field the Oak Creek Tuff and the Gillespie Tuff (as mapped) are nearly \ = - N
Conglomerate indistinguishable. Both are crystal-rich tuffs bearing biotite, quartz, and sanidine. On weathered = LA
This unit is interbedded with basalt (map unit Tb). Exposures between Sycamore Creek and surfaces of the oak Creek Tuff the quartz phenocrysts are more resistant than the matrix and N ‘
Cottonwood Creek contain rounded cobbles to boulders of light gray welded tuff, limestone, stand out in relief. These two tuffs were originally mapped as the same unit. They were only T A\
calcium carbonate. N D
Felsic hypabyssal dikes 42000 Y =y 3:‘_;,812 30%7' 30"
Tuff of Dutchman Canyon (26.67 * 0.14 Ma) This light tan rock contains 1-3 mm phenocrysts of mostly clear quartz, minor sanadine, and
The Tuff of Dutchman Canyon is the least studied ignimbrite in the study area. It crops out in rare biotite, all in a tan aphanitic matrix. It also contains what appear to be small pumice 31° 27" 30"
only a few isolated exposures. The exposure that gives the best age-relationship based on fragments less than about 2 cm across. The unit has sharp irregular contacts within both the chert NS
superposition is in the north, on the east side of Skeleton Canyon. Time constraints prohibited a conglomerate (map unit KJcc) and the limestone conglomerate (map unit KJcl) of the Bisbee
detailed study of these rocks on the ground and their contacts were drawn from a distance and Group, suggesting the rock is intrusive, although it may be interbedded. The mineralogy is similar
partially drawn using aerial photos. Mclntosh and Byron (2000) collected a sample of this tuff near to the ash-flow tuff unit (map unit Ttw) and may have been small vents.
the eastern edge of the map area and obtained a date of 26.67 + 0.14 Ma. This is the youngest .
ignimbrite in the study area. Late Jurassic and Cretaceous Rocks

Kb | Bisbee Group, undivided
Rhyolite of Clanton Draw (27.34 & 0.14 Ma) shee roup, finclvide

The sedimentary rocks of the Bisbee Group form ledges on steep, rounded hills in the
southeast part of the study area and in the Pedregosa and Perilla mountains. The group contains
thin to medium bedded, light gray to blue-gray limestones interbedded with light tan, pink, and
gray fine-grained sandstones and limy sandstones. Locally, limestone beds contain very
abundant fossil pelecypods (graphaea) up to 10 cm long, and the limy sandstones are particularly
fossiliferous. The limestone and sandstone beds are difficult to distinguish from a distance. The
Bisbee Group in the area is folded and several faults are identified. In the Pedregosa and Perilla
mountains, the Bisbee Group rocks were not mapped separately for this report, but the Cintura,
Mural, Morita, and Glance Conglomerate formations have been identified by other investigators
(Drewes and Brooks, 1988). The three lower formations of the Bisbee Group are recognized in
the southeastern portion of the study area:

- Morita Formation 3480000

This unit contains mostly red-brown to dark purple siltstone interbedded with thin sandstone
layers 10-50 cm thick. The siltstone erodes easily into slopes and the sandstone erodes into
small resistant ledges. The upper contact is gradational. The upper part of the unit contains more
abundant interbedded limestone layers.

This unit is composed of many separate, crystal-poor rhyolite flows that commonly exhibit
contorted flow-banding. Most exposures are light gray and contain very small subhedral
phenocrysts of quartz, biotite, and clear-gray feldspar resembling sanidine. Phenocrysts are
typically less than 1 mm wide and comprise 1-5% of individual flows. Many flows have a vitric
base that commonly stands out as a dark band (locally mapped at the base of the unit).
Interbedded light yellow lithic tuffs several meters thick are common, but appear to pinch out
rapidly along strike. Good exposures of individual flows with interbedded tuff and vitric layers can
be seen in section 35, T. 21 S., R. 32 E., and south of Clanton Draw in the southeast corner of
the Skeleton Canyon quadrangle. Erb (1979) named the unit and reported a zircon fission-track
age of 25.8 ? 1.2 Ma for this unit. Mcintosh and Byron (2000) reported a more accurate 40Ar/39Ar
sanidine age of 27.34 + 0.14 Ma.

3480000

- Vitrophyre at the base of the rhyolite of Clanton Draw
Welded Tuff (Tuff of Whitmire Canyon)

This crystal-poor welded tuff contains very few subhedral phenocrysts of quartz, sanidine (?),

and biotite (about 1% of rock or less) less than 1 mm wide. Pumice fragments are very flattened

fagments. Near the haad of Whitmye Canyon the base of the untis non-welded and ight oray Glance Conglomerate, undivided

Erb (1979) Origina"y described this rock as the Tuff of Whitmire Canyon_the youngest rock in Two informal members of the Glance Conglomerate are recognized in the southeastern pal‘t of k_’\ ]

the area. This study has revealed that the tuff is interbedded with the Rhyolite of Clanton Draw. In the study area: H

the very southeast corner of the Skeleton Canyon quadrangle, a thin tuff bed interbedded with L . | ; ber of the GI Conal ¢ . ( /\“
c imestone conglomerate member of the Glance Conglomerate

rhyolite flows contains a crystal-poor densely welded top, and may be the same unit.

T L. This sub-unit of the Glance Conglomerate overlies the cherty conglomerate (map unit KJcc) AT i) HEER T NS\

Bedded lithic tuffs and contains subrounded to well-rounded clasts of limestone, 2 to 15 cm in diameter, in a e i

These crystal-poor tuffs contain minor subhedral phenocrysts of quartz and biotite in a light moderately to well-cemented calcium carbonate matrix. Upper and lower contacts are sharp. The f S

yellow, bedded aphanitic matrix. The rock also contains subangular to subrounded lithic unit forms a rounded, cobble-covered ridge between the underlying cherty conglomerate and the > |
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clearly interbedded with the Rhyolite of Clanton Draw. The basal conglomerate of the Bisbee Group contains subangular to well-rounded clasts of

light to dark gray and tan chert, quartzite, and sandstone, all in a red sandy matrix. Clasts range
in size from about 2 to10 cm, but larger clasts are up to 20 cm across and are rounded to well-

§

fragments of pumice, rhyolite, and dacite, all commonly 2 to 10 cm across. In outcrops in section subdued slopes of the overlying fine sandstones and siltstones of the Morita Formation.
11, T.22S.,R. 32 E,, and in section 9, T. 32 S., R. 21 E., the tuffs are strongly welded and
contain flattened pumice clasts. The welded exposures at the head of Whitmire Canyon are - Cherty conglomerate member of the Glance Conglomerate L i =
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- Tuff of Skeleton Canyon (equiv. to Park Tuff; 27.44 £ 0.08 Ma)
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This unit contains abundant phenocrysts (~10% of rock) of clear subhedral to rounded quartz rounded. Smaller clasts are more angular. Most clasts are stained red. This unit unconformably 3478000 2478000
1-2 mm wide, clear chatoyant sanidine 1-3 mm long, and minor subhedral biotite, all in a medium overlies the Paleozoic rocks of the study area.
gray aphanitic matrix. Lenticular, flattened, light gray pumice clasts from 0.5 to 3 cm long are .
common. Mclintosh and Byron (2000) reported a 40Ar/39Ar age sanidine age of 27.44 + 0.08 Ma. Paleozoic Rocks x
Throughout most of the study area no flow-breaks are visible and the rock appears to consist of . .
one cooling unit. Excellent exposures in Skeleton Canyon mantle a steep angular unconformity Epitaph Dolomite

dipping approximately 60 degrees to the east. This unconformity may represent the margin of a
buried cauldron. Also in Skeleton Canyon, the welded tuff is locally overlain and underlain by light
gray non-welded tuff, mapped separately as map unit Tscn. The light gray pumice clasts contrast

Fresh surfaces are red-black to dark gray. On weathered surfaces the rock is light to medium
gray to pale brown and typically very rough. Beds are typically 1-2 feet thick, but are locally as
thick as 6-10 feet. Breccias and conglomerates containing pebble-size clasts occur throughout

=1 31°25'
sharply with the medium gray matrix and make the tuff of Skeleton Canyon very distinct from all the formation. Outcrops are highly fractured and commonly permeated by abundant, small light
the other welded tuffs in the southern Peloncillo Mountains. The unit is thickest in Skeleton gray calcite veins. Locally, the unit contains abundant dark red-brown irregularly shaped chert 0 ot
Canyon, where it is associated with a steep unconformity, but it is also very similar to the nodules less than 5 cm across. In the study area, the unit is bounded by a thrust fault at the base 31°25 g
distinctive Rhyolite Canyon Tuff associated with the Turkey Creek Caldera in the Chiricahua and an erosional unconformity at the top. The Epitaph Dolomite is about 800 feet thick (Kelly,
Mountains to the northwest (Drewes, 1982; Du Bray and Pallister, 1991). 1966).
- Tuff of Skeleton Canyon, non-welded Colina Limestone
This unit is mineralogically the same as the welded tuff of Skeleton Canyon, but forms light This limestone weathers light bluish gray to medium gray, but on a fresh surface it is dark gray
gray-colored slopes instead of darker gray cliffs. Pumice clasts are subspherical instead of to black. The lower portion contains abundant fossils of crinoids, echinoids, gastropods, and
lenticular. In the northwest corner of the Skeleton Canyon quadrangle, welded tuff is underlain by brachiopods. Beds are typically 2-4 feet thick. The formation can be recognized from a distance
non-welded tuff locally at least 200 feet thick. In this area, on the west side of the hills in gullies both by its ledge-forming outcrops and by its blue-gray color, which contrasts with the red
next to the road (where the non-welded tuff is thickest), large spherical accretionary lapilli or "tuff siltstones of the underlying Earp Formation and with the brown dolomites of the overlying Epitaph /
balls" are abundant and weather out into spheres up to 10 cm in diameter. Dolomite (Kelly, 1966). (
Tql Quartz latite - Earp Formation and Horquilla Limestone 3476000 & ‘3476000
This rock contains subhedral phenocrysts of light gray feldspar (sanidine?) quartz, biotite, From oldest to youngest the Earp includes limestone, gray-orange pebble conglomerate up to (
hornblende, and minor sphene, all in a light gray aphanitic matrix. Exposures on the north side of 90 feet thick, a thick sequence of red to orange siltstone and calcarenite, and limestone, yellow =
Sycamore Creek contain about 15-20% phenocrysts, whereas exposures in Baker Canyon are dolomite, and brown cherty dolomite (see Kelly, 1966 for a more detailed description). The X
darker gray green and contain fewer phenocrysts. On the north side of Sycamore Creek in the limestones at the base of the Earp Formation contain abundant fusulinids (probably Triticites),
Guadalupe Spring quadrangle, the contact with the underlying rocks is very sharp and inclined. and less abundant echinoid spines and plates, and crinoid stems. The Horquilla Limestone is
Locally, there is a 1 to 2 meter thick crystal-poor sandy tuff at the base. The quartz latites form composed of thin- to thick-bedded cherty gray limestone with thin interbeds of calcareous shale —
small intrusive bodies. Near Sycamore Canyon it cuts across coarse-grained dacite (map unit or siltstone. In the study area, the units are at least 380 feet thick, but exposures are limited. The y
Tdc) but appears to be overlain by dacite breccia. In the Guadalupe Canyon quadrangle, the unit conformable contact with the overlying Colina Limestone is sharp. Three isolated outcrops of the (O @
forms two small intrusions, one of which cross-cuts the Baker Canyon Fault. Earp-Horquilla limestones are located 2-3 km south of Paramore Crater forming inselbergs '
surrounded by basalt flows that cover the buried pediment. Several adjacent areas of carbonate- @@ g -
rich, light-colored soils, which are clearly not derived from basalt or alluvium, are probably deeply (I ) < R/ ’f i
(Ages for welded tuffs are 40Ar/39Ar from Mcintosh and Bryan, 2000) eroded limestone inselbergs. AR )]
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