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4 g Qal Young alluvium. Active arroyo E- Tuffs of Dead Battery Canyon. Cooling unit
: sedimentation. Local aeolian and lacustrine = Tmr5. Moderately to densely welded red to
T QTpal 4 s H deposits. : buff-colored tuff. 3% cm-sized pumice and
r3  Tmr3 : : 5 to 10% phenocrysts (feldspar > Fe-Ti
Tmra Tmr4 > : Qli Littoral deposits. Beach deposits. Sand, = d >° pl Y P
mrd o : gravel and cobbles. : oxides > clinopyroxens).
e <ZE : ] _ : Tuffs of Mesa Cuadrada. Non-welded to
oc 2| Qco | Colluvium. Colluvial slope cover. E- densely welded ash-flow tuff. Tmr3a: basal
E < u|_J = :| Tmr3t | O to 15 m-thick non-welded pumice-flows
° N L2 i <= < :[ Qoal | Old alluvium. Moderately incised low-relief : and ash-flow tuff. Tmr3: non-welded to
N I % ¢ g)/TmrS ! \ =2 - alluvial terrace deposits. - Tmr3 partially-welded ash-flow tuff with 5 to
| { < | ~ d = - ) o
\ Tmrf2 | 100 = :| Tmr3a | 10% cm-sized volcanic lithics and 10 to
‘\P,\:\Lv// N | Qae | Aeolian Sand. Dune sand. : 16% phenocrysts (K-feldspar > > augite =
: : quartz > biotite = Fe-Ti oxides > basaltic
3 i E omt Marine terrace. Eroded bench parallel to E hornblende = fayalite = zircon). Dated as
:5‘ — + :\ : m modern coastline covered with thin (1 to 2 i : 5.33+2.18 Ma and 6.15+1.03 Ma by Ar-
: > : m) mantle of cobbles and sand. S = Ar on K-feldspar. Probably also dated as_
Qli o - ; . o : 5.7 +0.6 Ma by K-Ar on feldspar by Gastil
+ < : QTpb Tuffs of Bahia Vaporeta. Pliocene (or % = and Krummenacher (1979). Tmr3t: bedded
= H PO™V | Quaternary?) non-welded to partially-welded : ash and pumice, non welde.d ash fl(.)W tuffs
p Y o = . . . . = 1 - - ’
S V ”e de Tecomat L = I!thlc and pumice lappili th.fS' Abundant H surge and debris-flow deposits. Mapped as
™ — - light and dark colored pumice and 1% = 300 hick d . h ‘
< = anorthoclase phenocrysts. At least three 5- : m thick deposit on northeastern part o
AN o) = 10 m-thick i it X i ter of : Isla Tiburén. Present as a O to 1 m-thick
| o : ; m-thick coo mium S pressn 'n cen e(rj © : marker between Tmr3 and Tmr4 elsewhere.
L o : of outcrop area. Appears to have erupte : Tmr4: densely welded ash-flow tuff with 1-
™~ (@) = from a vent west of Isla Tiburén. = 39 .
, W = o ) _ : o phenocrysts (plagiocalse > pyroxene >
POCDJ H | mec ! L = Quaternary basin-fill deposits. Moderately = Basin-fill alluvi Mi basin-fill
J; 8 : lithified to unlithified conglomerate and | Tmal dasm-.l al\:v;um. I 'cl)_cs.r;_e dasm— II
v = : sandstone. Geomorphic evidence for a = ezosnsci oderately lithified conglomerate
’ o ¥ = preserved depositional surface. : and sandstone.
o A E — Tuffs of Hipat. Bedded non-welded to : Tmrf2 | Rhyolite Ia.va flows. Lava flgws, bloc.:k and
S k : p densely-welded lithic and pumice lappili : ash deposits, local pyroclastic deposits.
:| Tpth2 | tuffs. 15-20% phenocrysts (plagioclase > :| Tma2 | Andesite lava flows. Lava flows. Includes
Trmrecl : clinopyroxene > K-feldspar). Number of : volcaniclastic debris flows in outcrops north
: Tpth cooling units and welding grade increases % - of Punta Reina.
: toward a likely vent at Pico Colorado. & :
Tmrec2 : . = Basalt lava flows. Tmb2: lava flows of
: Wel k th f 2 Q : ; o
‘ H 3 elded zones mark the bases of units 2 and o = Tmb2v | basalt or basaltic andesite with 30%
' [paes ] Dt of P Clorado. Dicic o 2| oz | prencery inagociose > pyorene)
Tmrec? == - PACC | andesitic lava flows forming Pico Colorado = . ) plug
Z H . < = shield volcano.
(T = volcano. Undated, but probably Pliocene a =
8 : age. Probable vent for the Tuffs of Hipat. 3 -, Tuff of San Felipe. Densely-welded phyric
= - = . ] . x = tuff. 10% phenocrysts of anorthoclase > >
P o = Torcs Rhyodacite of Qerro Sterh'p' Rhyodacite o : clinopyroxene > opaques. Distinctive
H H . . h H P I(a\l/a TIO\;V and>dt|1ke. b3|5{;’ pf;eT(o;:rI\ésts S - dark-brown rhyolite lithics. Dated as
: plagiociase > hornbiende > t-teldspar : 9.66+1.31 Ma and 12.96+3.67 Ma by Ar-
aSt aicul peC = opaques > biotite). Base of 0.5 to 1 m of - ) v
: : ) = Ar on K-feldspar.
= ash and pumice, overlain by O to 3 m of = i ] Volcanic Rock. A Lo
= flow breccia and 40 m of lava with trachitic = Tmvu Undifferentiated Volcanic Rock. Andesite(?)
: flow texture. Source of flow from a dike - and probably other stra_lta located east of
© = located on the northeast side of Cerro = Valle Tecc;}mate. Ma\:‘ include strata
o = Starship. Dated by K-Ar on plagiocalse at = younger than group three.
8 = 11.2+1.3 Ma, 3.7+0.9 Ma, and : Tmvic | Volcanic Rocks of the La Cruz block. Basalt
Qoal 5 H 4.16+1.81 Ma (Gastil and Krummencacher, = and andesite lava flows, volcaniclastic
o A 1977; Neuhaus, 1989). = sandstone. The La Cruz block is located
S A \ =] Tmpal | Basinill alluvium. Miocene and/or Pliocene : south of the La Cruz fault. Gastil et al.,
o : basin-fill deposits. Moderately lithified : (1999) report K-Ar ages of 15.2+0.5 Ma to
OO : conglomerate and sandstone. : 21+0.5 Ma for these strata.
g Tmpm Marine sedimentary rock. Shallow marine T Latite lava flow. Morphologically disti.nctive
. r\/\/\ H to littoral moderately lithified conglomerate = lava flow of the La Cruz block. Described
% I : and sandstone. Rare to abundant = as a latite and dated at 15.0+2.2 Ma by K-
g & g invertebrate fossils. Topset-foreset bedding : Ar by Neuhaus (1989).
: relationships indicate deposition as a delta- : Tmrec Tuffs of Cerro Colorado. Two densely-
: fan in a shallow marine setting. : welded rhyolitic ash-flow tuffs of the La
E Tuffs of Arroyo Sauzal. Non-welded to : Cruoz block. The lower member contains
3 = | Tmprsz4 densely-welded ash-flow tuff. Tmprsz1 is 2 ™ 20% phenocrysts (K-feldspar > > pyroxene
- - — H [0)
s & % =| Tmprsz | to 3 m thick, non-welded to slightly welded, % : - Ihorpbllt.er;]qe f> > fayallteI)DancLS %
g w = 2-3 with 20% phenocrysts (K-feldspar > > o : ;0508"":'; ét6IKII rigm:nt:. alzef IZS
o O : clinopyroxene = hornblende > > biotite = ?:g = UE e a by Ar-Aron R-ielaspar.
g % E TmprSZ1 p|agioca|se = zircon) and 1% andesite and E Tmtk Tuff of the Sierra Kunkaak. Welded tuff
a : basement lithics. Tmprsz1 was dated at : with 50% volcanic lithic fragments. Crops
T c | 5.67 +0.17 Ma by K-Ar on K-feldspar : out in the map area at one locality in the
\/\/ o : (Neuhaus, 1989) and 5.4 +3.9 Ma, = northern Sierra Kunkaak. Much thicker
% : 6.4+ 1.6 Ma, and 6.67 +0.83 Ma (Ar-Ar on = sections of this tuff are present in the
Qoal L E K-feldspar). Tmprsz2-3 is a composite of E central and southern Sierra Kunkaak, east of
8 = two densely welded cooling units. Member g the map area.
© 5 - 2is 2 m t.h'(_:k' moderately welded, with 3% : Rhyolite lava flows. Lava flows, block and
S H volcanic lithics and 15% phenocrysts z| Tmrf1 - - ;
P H . . H ash deposits, local pyroclastic deposits.
= (plagiocalse > > clinopyroxene = opaques :
= > fayalite). Member 3 is densely welded, 2 | Tma1 [|Andesite lava flows. Tmal: Lava flows,
AIqUIpOXI ”a = m thick, with 20% phenocrysts (plagioclase g local volcaniclastic deposits and breccia.
: > K-feldspar = clinopyroxene > opaques). : Tmald [ Tmald: Andesite dike.
= Tmprsz4 is densely-welded, 1 m thick, with : Vol iclasti di K. P lasti
- 3% phenocrysts (K-feldspar > plagioclase =| Tmvs olcanic as_tlc sedimentary rock. Pyroclastic
H = flows, debris flows, bedded and reworked
: pyroxene). v - ) )
: - tuff and volcanic breccia.
2| Tmbr Landslide Breccia. Angular t_)loc_:ks and . E wt E
: fralgmt_ents of Ituff.and aknde3|te |r: a n_1atr|>;‘of i E N : Teg Conglomerate. Moderately lithified gravel
: pu Verl!zke]dl voicanic rocI: IS §n|d voicanic afs : 5 o5 : and cobble conglomerate with interbedded
§ 3 : mo;o ithologic anld po yBIT OkogI(:c zones form o 9 Q : sandstone. Clasts of locally-derived
@ =< = a chaotic asgemb age. ocks of intact O20 = metamorphic and granitic basement rocks.
Y R % : bedded pumice and ash locally present. w vy =
\ . 0 - . -
3 \ Tmrecl - F v = Shear zone formed at base of breccia. T : Mzg Granitic rocks. Felsic plutonic rocks of
mras . Tmrec2 300 r = Tuffs of Arroyo El Canelo. Non-welded to > = primarily tonalite composition. Most likely
5 = densely-welded ash-flow tuff. Tmrao: El o = of Cretaceous age based on studies of
Tmrecl ‘ : Oculto member. Non-welded and lithic-rich <| - = basement elsewhere in coastal Sonora and
- = with 2% phenocrysts (plagiocalse + 'D_: % : Baja California
= anorthoclase(?) > orthopyroxene). Tmrec: E g = MzPzm | Metasedimentary Rock. Thinly-bedded (1 to
Qoal Qoal @, : El Canelo members. Densely-welded dark- RCE 5 cm beds) quartzite, marble, pelitic schist,
a = purple tuff with 3 to 10% phenocrysts o = amphibolite and calc-silicate rock. This unit
© (e]) @ = (plagioclase + anorthoclase > > o = is intruded by the batholithic rocks.
e - - E . " = orthopyroxene = Fe-Ti oxides > = Protolith could be Mesozoic, Paleozoic or
° m %) > 2 : hornblende). Distinctive pumice fiame up to vy = Precambrian age.
& H .
o = 50 cm length. Cooling break (marker . G
a I O r n I a $ T 8 8 : horizon) indicated by lithic concentration Mappmg completed from 1998-2000. _Author affiliation:
=| o= - - California Institute of Technology. Assisted by Ernesto
400 s = zone and vitrophyre. Bighorn Sheep Moli Art Martin-Barai Claudia Lewis. Scott
\ k N : member forms a lithic concentration zone at Dobma, er uroB ahr n a;{ajgs, Hau 'a evj”s’ C\7V_ d
/ B P “ S : the top of the El Canelo member. The |_0 Inerl,a att Bachman, Robert Houston, Jason Wise, an
PU Nnta \ f ‘ “ N 3 \ Tmrec?2 ! A @ : Bighorn Sheep member is mapped with the esley rerg.
5 . Nmrect / Tmrec?2 e o = El Canelo member. Tmrfp: Flagpole member. 100 m contour-interval topographic data derived from a
T \ £ : Densely welded dark-purple to dark-orange smoothed 90 m per pixel digital elevation model. Aerial
\ Qal = = tuff with 10% phenocrysts (plagiocalse + photography from CETENAL and a Landsat Thematic
9 Tmrec1 = = anorthoclase > > orthopyroxene = Fe-Ti Mapper image (Path 36, row 40) used as base maps.
go N\ D 5 = oxides > fayalite). Universal transverse mercator projection, zone 12, central
Tmr4 Q\)lo & E meridian 111 W. Clarke 1866 spheroid.
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