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This study presents preliminary geologic mapping, stratigraphy, and provenance
data from the “Soledad Rojo formation”, an informal name given by previous / g U , L | | o 5 .
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Figure 4: Solodad Rojo formation generalized stratigraphy
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and braided fluvial systems in a normal fault basin that developed during regional OB 2, = LIPS O S\ TR e S SO ol a5 S AR SR T a cort;gllomeraheblen%es (bralti!ed ﬂU\{[laI dep?SIts)r;t r(zd mitnx-SLIJpportl;ad N
. . .. . . . ) i\ SN ) o | 4l QAR N T R N ST e T A pebble-small boulder conglomerate: poorly sorted, subangular-subrounde
early Neogene extension. This basin is bounded by Oligocene-age intermediate (locally angular), clasts of mafic-silicic volcanics & metamorphic/plutonic
volcanic rocks of the Palo Verde Mountains to the east, and the late Oligocene tuft

basement (debris flow deposits). Upper section consists of red
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clast-supported cobble-boulder conglomerate: rounded-subrounded,
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area, bimodal volcanic rocks are intercalated in the section. Following (and possibly e & o VG s

. L. . . . : - A . % W ~9 \.
during) deposition, the Soledad Rojo formation was extended and gently tilted east 7 N Kﬁ% LR 5 )
: - . B e 55 i 2 1 \

. . . . : : __T/.'f ,\ AN _ / “‘._x}&.l_..__-,- _____ : SR
by NW-trending, W-dipping normal faults. In the northern part of study area, a F (AN } M MES N UG AN \ Ve fgé 0 025 05 1
“ e . . . . | LI Y A h Al A Kilometers : - :
younger dacitic intrusion crosscuts the tilted section. ' A7 — ' S ‘ medium-grained granite, =
andesite, red porphyrltIC rhyO“te ou Cross-bedded conglomerate

Lithologic Units Symbols Figure 3 (above): Geologic map (A) and satellite image (B) of the Solodad Rojo basin in the (clast-supported, rounded to
Y G . ) ) . . . . . . . -~ ol Conglomeratic sandstone
Ml Td - "Mill' dacitic intrusion Strike & dip of bedding western Palo Verde Mountains/Black Hills. The Solodad Rojo formation in the basin are subrounded) -

Tsrc - Soledad Rojo fm., light gray conglomerate & sandstone ~ Approximate strike & dip of bedding o\ - o - Massive sandstone
Ters - Soledad Rojo fm., reddish-orange sandstone & conglomerate Strike & dip of lava flow banding gently-moderately (~20-45°) tilted towards the east, and are offset by several NNW-striking,
Geolo gi c Settin g Tsrv - Soledad Rojo fm., mafic lava & silicic tuff Strike & dip of ignimbrite compaction foliation W-dipping normal/oblique faults. The basin is bounded on the east by a poorly exposed

Tbh - Tuff of Black Hills (Iate Oligocene—early Miocene) Dip & dip direction of fault plane NE_Striking’ NW_dipping normal fault’ With the late Oligocene_Miocene (Ca. 18_26 Ma)
Tqv - Quechan Volcanics (late Oligocene-early Miocene) - Trend & plunge of slickenlines

Rounded, dlast-supported conglomerate Quechan Volcanics in the footwall. The west side of the basin is bounded by a NE-striking,
Contact - certain SE-dipping normal fault with the Oligo-Miocene (ca. 22-28? Ma) Tuff of Black Hills in the

Holocene - late Miocene sedimentary deposits - Contact - imately located . . « {1
| | y Aepos! F:S”a_cce:;ffox'ma ey oeate footwall (age data from Sherrod and Tosdal, 1991, and references therein). At one locality within

Oligo-Miocene (ca. 32-18 Ma) volcanic & sedimentary - Fault - approximately located the southern part of the map area, the Solodad Rojo formation is deposited unconformably upon a
deposits - includes minor Tertiary granites —- Fault - queried
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Tbh: Tuff of Black Hills (welded ignimbrite): light red-orange groundmass,
dark gray fiamme (becomes white pumice upsection), 5-10% biotite, sanidine,
& quartz phenocrysts, reddish-gray silicic volcanic rock fragments (to 1 cm)
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welded ignimbrite interpreted as the Tuff of Black Hills. The location of the Tadpole Tanks vesicular basalt, white rhyolitic m-medumsand b - boulder

c - coarse sand

meters above section base

Orocopia schist (Mesozoic) - includes Mesozoic & . . . . — — T :
Tertiary granitic rocks in western Chocolate Mtns. measured section (Flg 5) is shown on Figure 3B. i T e tuff, red rhyolite
(matrix-supported, subangular

Metaigneous & metasedimentary rocks to subrounded)
(Mesozoic-Proterozoic) s

Figure 1 (left): Regional geologic map of Field Photographs
southeastern California & southwestern : I R base not exposed
Figure 2 Arizona, showing the distribution of early S A e, e B, T No o | I\ I by - 7R Y.- Grain Size

Colorac Frver £ 2 Neogene volcanic & sedimentary deposits g O ] ﬁ | il 2 % SRRt Figure 4 (top): Generalized stratigraphic column of the Solodad Rojo formation, describing the

| (orange) and potential basement sediment et S SRR e o e o S Ehy key characteristics, depositional environment interpretations, and the approximate thickness of the
source rocks, including gl pa i e SR TR S e oW . iy mapped rock units in the study area (Fig. 3). The red bar roughly corresponds to the stratigraphic
Precambrian-Mesozoic (meta';gneous & . S A ==t ' ' Rk XY A N position of the Tadpole Tanks measured section (Fig. 5).

metasedimentary rocks (pink) and the 5 Ee Rt : . e 2 I R

Orocopia schist (green). The proposed gﬁggzg I({r:)g};tftﬂlj}l;;t}o; l(i) fh { oray B2 Figure 5 (above): Measured stratigraphic section of the Solodad Rojo formation near Tadpole
path of the ancestral Colorado River is S e e, g ; T g D _ conelomer ai e/sandstone uiit SHaY 4 s g 30 A Tanks (Fig. 3B). Dashed line indicates the boundary between rounded-subrounded clast-supported
indicated by blue dashed line south of the b Bl e g 2 g ' (Tsr%:) (A) Clast-supported A = cobble-boulder conglomerate above (marker bed in Fig. 3A) and subangular-subrounded

Palo Verde Mountains (modified from o R Bty el e N ' PP W - . sandstone & matrix-supported conglomerates below.

Sherrod and Tosdal, 1991). The location
of the study area is indicated by the black
box (Fig. 2); the Tolbard Fanglomerate,
which is tentatively correlated to the
Solodad Rojo formation, outcrops in the

Midway Mountains ~13 km to the south
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polymictic cobble conglomerate

with subangular-subrounded

imbricated clasts. (B) Close-up of
Figure 6 (above & left): Photos of Solodad Rojo formation outcrop in photo A, showing the
reddish-orange sandstone/conglomerate unit (Tsrs). metamorphic, plutonic, &

(A) Trough cross-bedded conglomeratic sandstone, filling a mafic-silicic volcanic clast

h . . . o fan system that developed in a normal fault basin.
channel scour in underlying cobble conglomerate. Restored compositions with light gray . Sed; i the alluvial fan d " v derived £ " anluton;
channel axis indicates westward (2910) Aow. (B) TI'OU.gh silty—sand matrix caiment 1n € alluvial Ian d€posits was mainly derived 1rom ¢ metaplutonic

s T | cross-bedded sandstone with interbedded pebble-cobble e - REEmE L st basement & mafic-silicic volcanic rocks exposed in the areas adjacent to the basin;
| conglomerate lenses. Clasts are generally subangular with M e VNN, TR however, the different textures and clast compositions of the rounded conglomerate
metamorphic, plutonic, & mafic-silicic volcanic T e TR oo ) TR layer (Fig. 5) suggest it may have been derived from more distal sources transported
compositions. (C) Clast-supported cobble-boulder 5, e e S R into the basin by incursion of a moderate-energy fluvial system.
COﬂgIO'mefate with founded_ mefamOfP}{i% plutonic, & * S = * Growth strata suggests synextensional deposition of the Solodad Rojo formation,
=f _ g volcanic clasts (marker bed in Fig. 3A), interbedded with B 31 with main downdropping on the eastern side of basin.
Figure 2 (right): Simplified geo.logic e , et A W _. sandstone * Bimodal volcanic rocks at the base of the formation and post-depositional dacitic
glf;}z lf;tﬁles ?Ejﬁl@fjﬁfﬁ;ﬁ?ﬁﬁ; n : \ P ' intrusions also suggests coeval extension and magmatism (Samples have been

: RN NN A S | submitted for “Ar/*’ Ar geochronology to constrain depositional timing)
1991). Map units Tcs, undefined in the 10 DRy s . pe=- = Figure 9 (left): Possible . | I will . £ sand - ) 1 1 d
explanation, and Tf in the Black Hills : ; BT : : e _ - crowth strata (Fanning U_tl.ll‘e w.or w1 COIlSlSt.O sandastone point C9unt1ng, conglomerate .ast CO}lnts, an
nd northern Palo Verde Mountains s, Bty T e— ) bedding dips) in the the detrltal. zircon .U—Pb datl.ng to furthf.:r.constram the provenance of ba§1n sediments
correspond to the Solodad Rojo Soledad Rojo formation, * A detailed sedimentological comparision of the Solodad Rojo formation to the
formation (an informal formation name suggesting synextensional Tolbard Fanglomerate in the Midway Mountains will determine if the proposed

proposed by Elliot and Marshall, 2011). | e = e ' e S _ i - deposition. Dark red correlation of these units is valid.
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EXPLANATION

Alluvium (Holocene to Pliocene) i ﬂ Dacite and rhyodacite (Miocene)

Figure 8 (above): Panoramic photograph looking NE at the western margin of the Solodad

il el e A i Grantc rocks (Mescaoie Rojo basin. The hill near the center of the photograph consists of a resistant welded ignimbrite

Tuff of Felipe Pass (Miocene)—In northern Palo *  High-angle fault—Showing dip where

Verde, southern Mule, and Little Chuckwalla Mountains 6
60

By ot i dhshd where et doued (tuft of Black Hills), which overlies white tuffaceous volcaniclastic rocks in the low-lying area

own; ball on downthrown block;

Bouse Formation (Pliocene and Miocene) Quechan volcanic rocks (Oligocene)

basalt of Flat Tops in central part of map area
Bl -, Intrusive rocks (Miocene?)—Hachured lines are dikes ‘4’1/‘(

Monocline-—Showing race o hinge line; to the west. East of the central hill is the basin—bounding SE—dipping normal fault, with Sherrod, D.R., and Tosdal, R.M., 1991, Geologic setting and Tertiary structural evolution of southwestern Arizona and
E- dipping red Solodad ROjO formation sedimen tary rocks in the hanging wall to the east. southeastern California: Journal of Geophysical Research, v. 96, no. B7, p. 12407-12423.




