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hoto 1: 0.5-meter-thick, lig-gray to white tuff bed Witm » Pho 2:Reddishbown volcaniclasti onglomerate (Ttve) Qyf
porphyritic dacite in the Troy Peak Formation (Ttpd). Located at: overlain by a 30-cm-thick, light-gray to white tuff bed overlain vy, QW
34.898826, -116.512940. by dark-gray basaltic volcaniclastic rocks (Ttbv) in the Troy Peak 116°27'30"W
Formation. Located at: 34.911090, -116.477385.
|
/ Z—> Ttve 7
/ Qof @ \
f/ D N CORRELATION OF MAP UNITS QUATERNARY VOLCANIC DEPOSITS Troy Peak Formation (Miocene and Oligocene)—The Troy Peak Formation is a volcanic package of INTRUSIVE AND METAVOLCANIC UNITS - MESOZOIC
+ . . . hyriti ite (T lcani 1 T Itic volcaniclasti ks (T 1 ff . . . .
Tbs /] Ttov? — él: — — - Basalt flow of Pisgah Crater (late Pleistocene)—Fresh, hard, black vesicular microcrystalline basalt ?l?:gt z;glgtii‘;ltzn(d t}fads)élr?Tiil)n%::tnic?? Ielriizi(b tVRcz;s};)ezslzgj‘V109;21)H?Fz}112t1"}:r£>ocPZ:§k tl?c\)ll?r’n:teio(ileg\fzrlies Kgm Quartz monzonite (Early Cretaceous)—Medium-gray, coarse-grained, equigranular quartz monzonite
f o composed of calcic plagioclase (partly as laths), basaltic glass, pyroxene, disseminated magnetite, and T . ’ g Y ’ ) oY . . to granite. Approximately 30% quartz, 67% subhedral plagioclase and potassic feldspar, and 3% subhedral
Y, a Qp Qe Qa Qf Qw
/ a L . . . the Poe Formation in the middle and southern part of the map area and overlies metavolcanic rocks in o SO O . . .
@ small patches of olivine (Dibblee and Bassett, 1966a). Forms at least one single ropy lava flow (Dibblee . . to euhedral biotite. Grain size is 3 mm on average, but biotite is 1-2 mm. Minor sphene, zircon, apatite,
/ Qyf | Quw _13> . . the northern part of the map area. The contact between the metavolcanic rocks (Mzmv) and Troy Peak is . . . . o
Q y =0 o and Bassett, 1966a) on playa deposits (Qp); erupted from Pisgah Crater to the southeast. Dated at 22.5 + . . . . . and magnetite (Dibblee and Bassett, 1966a). Geochemistry from one sample from this report indicates the
/ Qml -l 5 1.3 ka using cosmogenic 3°Cl (Phillips, 2003) irregular, suggesting there was paleotopography at the time the Troy Peak Formation was deposited. At sampled unit is quartz monzonite but ranges to granite in composition (Dibblee and Bassett, 1966b; Ross
/) Qoa Qof - D ’ using & ps; ’ the base of the section of the volcanic conglomerate unit (Ttvc) near the contact with the underlying Poe 19 9}:) D;ls a Scﬁl i(zliomoz hic rzn largan a1 ogcal ranakivi 5 tures (Ross, 1994). This ni:[ S inm’l ded b’
8§ Qvor z |3 TERTIARY VOLCANIC AND SEDIMENTARY UNITS Formation, a bed of tuff breccia (Tptb) is interfingered within the volcanic conglomerate (Ttve), suggesting ool (3 tlé’) lym) ygne_ rahrlfe’ q diiriti‘cl RN diké’s (RVOSS Xl 994). The sontact with :Verl L Tertia Y
N a |<L . o . . . . . the contact of these units is conformable where this relationship is observed. The relationships of dacite up L & P ’ . . yimne y
\ o Tertiary rocks within the field area consist of a sequence of volcanic strata, including tuff breccia, lava . . . . . volcanic strata is undulatory, probably due to paleotopography. Dated at 139 + 2 Ma via K/Ar dating of
\ 3 . . . . . tuff (Ttdt), dacite block-and-ash-flow tuff (Ttdb), and basalt (Ttb) with underlying units suggest there is ..
N | Ttve? a flow, tuff, and possibly hypabyssal intrusion, interfingered with and capped by finer strata of nonmarine . o . . . . biotite (Armstrong and Suppe, 1973; Ross, 1994).
N 116730W @ sedimentary rocks, Unconformably overlying Cretaceous quartz monzonite basement (Kqm) in the an unconformity within the formation. The Troy Peak Formation basalt (Ttb) also overlies and interfingers
\ ] southern rgrtion O'f the man area iZa aclz,a go £ andesitic %reccia andesitic deposits andqtu £ denosits of with tuffaceous conglomerate (Thtc) of the Hector Formation. The Troy Peak Formation is overlain by - Metavolcanic rocks (Mesozoic)—Massive, blocky, silicified, foliated to porphyritic metavolcanic rocks.
- = uthern p P P & ’ . p ’ 1 dep . the Barstow Formation. The Troy Peak Formation likely geochronologically correlates to the early part Varies in color from light yellowish gray to red to gray to greenish gray to bluish. Andesite to quartz latite
) ayf Ttve? ! the Oli Poe F Y J Y Y
gocene Poe Formation (Tptb, Tpt, and Tpa) (Ross,1994). The Oligocene Poe Formation is overlain . . . . o . . ; . L
/ _—TQw I by fwo suites of Olizo-Miocene voleanic rocks: the Trov Peak Formation and the Hector Formation. The of the Pickhandle Formation (Woodburne, 2015). Ross (1994) dated the Hector Formation tuffaceous in composition (Dibblee and Bassett, 1966a). Foliated facies have 1-3-mm-thick alternating silicified
/ [ Y '8 . yre . . ; conglomerate (Thtc) (interpreted as Troy Peak in by Ross but herein determined to be part of the Hector bands of light and dark minerals. Porphyritic facies have 7% anhedral plagioclase (1-3 mm) and 3-5%
/ Troy Peak Formation was locally observed to interfinger with the Poe Formation in the middle portion of . . o . o Y . o S ) .
( J the man area. and the Hector Formation unconformably overlies the Poe Formation in the southern portion Formation) at 26.6 = 1.7 Ma (**Ar/*°Ar); however, Ross (1994) is unsure of the validity of this age date subangular to subrounded lithics (2-3 mm) and minor oxidized biotite in a microcrystalline, gray, flow-
\ P ’ . . Y . P due to issues with the sample. The age of the Troy Peak Formation is constrained between 25 and 26 banded groundmass. Plagioclase is commonly altered to white clay. Minor amounts of potassium feldspar
~ of the map area. The Hector Formation (unit Thtc) was locally observed to interfinger the Troy Peak ; . . . . Y s Y . . e
T— | 34055 Formation (unit Ttb) in the southern part of the map area, The Hector Formation consists of tuff breccia Ma (youngest age of the Poe Formation) and 17.6 Ma (age of Barstow Formation) but is possibly better and quartz (Dibblee and Bassett, 1966a). Minerals and lithics are stretched with flow banding and foliation.
34955'N a + ( Unconformity = reworked tuff. sandstone. fuffaceous 5 olcanic congrl)omer:ate and welded tuff (Thte, Ths, and Thwt) Th’e restricted to ~26 to 21.6 Ma (Woodburne, 2015; Ross, 1994). Contains fracture coatings and veinlets of secondary epidote (Dibblee and Bassett, 1966a). Probably
Ttpd = 5 N 5 N N . . . 9 . . 9 . .
\‘\ Ttov 8 alo Troy Peak Formation consists of voluminous volcanic conglomerate, basaltic volcaniclastic rocks, basalt, - Dacite welded tuff—Light- to medium-gray, crystal poor, aphanitic dacite tuff. Up to 1-2% umrﬁianl?;)r%}locszfrgfﬁzefocgse’ ;%szfgngglfclggz f‘(.))c’kzn(dslcrllfer:I:InSleozilZIE(.i)o(t]}?;?:l;?) (2)1;;1 Bassett, 1966a). This
V7S Trve Ttb? % ‘% g and dacite deposits (Ttve, Ttbv, Ttdb, Ttdt, Ttpd, and Ttb) (Woodburne and others., 1974; Ross, 1994). plagioclase (1-2 mm) laths and 1-2% mafic crystals (1-2 mm) and glomerocrysts (3 mm average) in an y ’ ’
A Ttpd Unconformity S | N The Troy Peak Formation also directly overlies metavolcanic rocks (Mzmv) in the northern part of the aphanitic gray to purplish-gray matrix. Mafic glomerocrysts are commonly rimmed with plagioclase.
Qof o . . . . . . . . .5 .
o map area (Dibblee and Bassett, 1966a). Overlying basalt of the Troy Peak Formation (Ttb) and tuffaceous Where altered, plagioclase is altering to white clay and mafic minerals are oxidized. Localized flow
Qof Qof \ 24.14 +/- 0.08 Ma conglomerate of the Hector Formation (Thtc) are sandstone, siltstone, limestone, reworked and altered banding. Geochemistry on one sample indicates this unit is a dacite.
- — j\ — . ) ) E) ) 9 .
el o« oo b Bt oo ety st o o R Dacit bk as Tlow tff—Brownih upl, i bock nd sl T Weatrs
®) S . S ; . X £ lish- light-gray. 1 1 itic clasts in a fine- SOURCES OF MAP DATA
& most volcanic units. A quartz monzonite breccia (Tqmb) of uncertain age, presumably a landslide breccia Ziii:is daar :igzr:slllsmagtrrail)}:'t\(:arligabtleglcrlzygrseleﬂ;afnv%;llzlirnt; Zigigﬁngigszeaf:i;j?gl?g :::rssfz iﬁ;];?:r
°35'%W \.. @ L ThiAD et e i i . i . ) .
YN S5/ ¢ T e T 3 (Dibblee and Bassett, 1966a), crops out in the northwest part of the field area. but 0.3-3 cm diameter on average. Clast supported with up to 80% blocks and 20% matrix. Smaller
.......................... Tgmb 3 Barstow Formation (middle Miocene)—The Barstow Formation is a sequence of fluvial and lacustrine clasts under 3 mm diameter are subrounded and clasts over 3 mm diameter are subangular to angular.
? i O P \ Qyf  Ttve” 2 f ] sedimentary rocks, interbedded with tuff beds (Hershey, 1902; Merriam, 1919; Woodburne and others, Unit contains roughly 4% mafic minerals of euhedral biotite and hornblende up to 1 mm. Some mafic
Thic?.d) Ttdt? ' : Ttvo D ™% | 1990). The thickest and most continuous section of the Barstow Formation within the map area exposed in minerals are weathering out with oxide rinds. Around 1% plagioclase phenocrysts alter to clay with a
y Ttpd Qv Unconformity I the southern portion is ~217-m-thick (Ross, 1994) and lies unconformably above the Troy Peak and Hector maximum diameter of ~1 mm. Minor subrounded lithics present (<1%). Geochemistry on one sample
- S a y I Formations. Here, sandstone, siltstone, limestone, tuff, and bentonite are observed (Tbs; ~162-m-thick) collected here indicates this unit is a dacite. Secondary calcite present in joints. Grades into dacite tuff
Ttpd Qyf Tibv? ' o T as well as a local, coarser cobble to boulder conglomerate (Tbc; ~55-m-thick) that underlies and locally (Ttdt). Crops out in the northwest part of the map area near a clay pit and is overlain by older alluvial 1,3,6
T St Tied S . o s ST NGt o |, 4 Ttve? Ve C//\’_/ L 5 i ol interfingers with silty sandstones of Tbs. There are small, disjointed exposures of limestone of the Barstow fan deposits (Qof).
Ttvc? Q iom ; o -
(\ ot y . 24.25 +-0.1 Ma — Qof Qof L—— ——— o Formation in the northwest part of the map area. The type section of the Barstow Formation is located ~40 - Basalt—Dark-gray to black, massive, aphanitic basalt, Crystal poor. Uncommon euhedral plagioclase
~~~~~~ o km northwest of the map area in the Mud Hills (Woodburne and others, 1990). The Barstow Formation . . ST .
------------ c = o laths, <1%, <Ilmm. 1-3% anhedral olivine altering to iddingsite. Uncommon subhedral oxides.
............. @ ® within the map area was sourced from the east and locally from the west (Woodburne, 2015). The package - cular in bl ol o o h ol h
Qof CADY FAULT < of fluvial and lacustrine sedimentary rocks observed within the map area (Tbs) is herein referred to as the Vesicular in places, but vesicle abundance ranges from 0-30%. Where vesicles are present, they are
_______ = S ! S Barstow Formation due to its correlation in age and similar lithologies to the sequence found in the type commonly stretched, amygdaloidal, and range in diameter from 2 mm to 1 em. Vesicles are commonly
_>— 7 7ot o\ D QYT A T S 0 &N D 2296+ 017 MaNy O ) | e Ttby TN as Tyt T i e e S - Q Ttve? Clo_f)/ ___________ - Qof ' o oW n du . & T irthologr quer une p filled with calcite. Geochemistry on one sample collected in this unit indicates this unit is basaltic 1,3,5,6
~ Qof 1 /" S I section at Mud Hills, even though it may have been deposited in a different depositional basin (Ross, 1994; o o . . . .
2 . . . . trachyandesite in composition; however, the sample has vesicles partially filled with calcite, and
Y/ — Qyw ! Reynolds and others, 2010). The conglomerate facies (Tbc) are not found in the type section at Mud Hills, LT . . .
r _________ I . . . . N . . . . . this unit has been referred to as basalt by others (Dibblee and Bassett, 1966a; 1966b; Ross, 1994).
_ Qw s but are included in Barstow Formation herein due to similar age and stratigraphic relationships. Tbc is . o e o . .
Qof ( ' — . . . .2, . Possibly sourced by aphanitic basaltic dikes of similar mineralogy and appearance that cut the volcanic
u interpreted as a local mass-wasting deposit. The age of Barstow Formation in the map area is 17.6-14 Ma conglomerate deposits (Ttve). Caps ridges on underlying volcanic conglomerate deposits (Ttve) and L. Bedrossi dM 012
based on fossils and ages of tuff beds within the formation (Reynolds and others, 2010; Ross, 1994; 1995). basaltic volcaniclastic deposii':s (Ttbv) in the middle and northern part of the map area, and crops out as - Bedrossian and Myers, 20
In the map area, the Barstow Formation was previously mapped as “Barstow Formation” by Ross (1994) L ’ 2. Dibblee and Bassett, 1966a
’ . . lava flows, plugs, and breccia pipes in the southern part. ’
and as an unnamed sandstone and claystone or limestone and claystone by Dibblee and Bassett (1966a). .
3. Dibblee and Bassett, 1966b
. . . . . . Basaltic volcaniclasti ks—Dark- i 1 lithologi Iti i ’
W et fcSetimenry ackoge g ne-gined sandsone stsone meson, - [LTBUL se e O ey e e e e & Reis nd ther, 2014
tuff, bentonite, and chert. The exposed section is ~162-m-thick (Ross, 1994). The base of the section nd ags . . ) & . ’
DESCRIPTION OF MAP UNITS ) ) . light- to medium-gray tuffaceous matrix. Locally altered to brownish red. Clasts range in size from 1 to 5 Ross. 1994
is marked by a 2 to 3-m-thick, dark-gray to brown, fossiliferous chert bed that rests unconformably . . ) e £ o %. Cl : ’
bove the tuff breccia of the Hector Formation (Thtc) and basalt of the Troy Peak Formation (Ttb) 2 mm diameter up to 12 cm diameter. Clast abundance varies from 10-70% but averages 40%. Clasts 6. Wesoloski and others. 2025
QUATERNARY SURFICIAL DEPOSITS abo L ! . . ’ contain 3-7% 1-2 mm euhedral plagioclase laths and 1-3% <1 mm subhedral iddingsite in an aphanitic, - WES0108Kk1 and others,
This basal chert bed is interpreted to be a limey-siltstone that has been totally replaced by silica (Ross, . Lo . .
Artificial fill (hi . Anth i d s of earth s th b . d 1994). Overlying the basal chert bed dominantly licht-vellowish i ) bed taini dark-gray matrix. The base of this unit is a bedded basaltic pebble conglomerate and sandstone. This
& rt.l icial fill (historic)—Anthropogenic deposits of earth materials that may be engineered or non- - overiyms the basal chert bed are predominantly Ight-yelowish-gray fimestone beds containing unit overlies and interfingers with volcaniclastic conglomerate deposits (Ttvc).
engineered. terrestrial fossil jaws, teeth, and bones, including teeth of Merychippus cf. M. carrizoensis, which has
. . . . L. a reported age range of ~16.5 — 15.5 Ma (Ross, 1994). Overlying the fossiliferous limestone beds are - Volcanic conglomerate—Thick package (~175 m) of light-yellow-gray to light-gray, tuffaceous
Qw Waslltldepo§1ts (late H(Llocenle )'—I,Tlnc(:ic')nsoﬁdalt\t;d', hglﬁ-.yellowclls.h-brc.)l:vn s'?md gng.gravel deposited El green, coarse-grained, sandstone beds and light-brown, fine-grained, carbonate-cemented sandstone volcanic pebble to boulder conglomerate; interpreted to be a lahar deposit, with interbedded ~1
ayf fiecen 3’ fa;ctlvi: str;::)m dc alr<1ne s,liinc (13 lntg the (cl)Jave.t “ﬁr ?n . 11ts mb,u tatriesl. © 1,1 mcelnts arekgenera dy and siltstone beds interbedded with finely laminated mudstone beds <1-cm-thick. The limestone and m-thick tuff beds. One bed of tuff breccia from the Poe Formation (Tptb) was observed interbedded SELECTED REFERENCES
Troy D ? T erived from focal bedrock or older lJuaternary deposits. viaterials subject to focalized reworking and new dstone bed interbedded with 1-m-thick, light-pink, lded tuff beds. Biotit tes fi ithin the lahar d it close to th tact of the t its at the b. f th tion, ti
g 8 Ttdt? ) iy . . . . . o T . . . ) .
h 3 Lioh i ve chert bed in whi h | PRESENEES Ttbv& \ with wind-blown sand (Qe). (Ross, 1994; 1995). The sandstone beds are also interbedded with 3 to 10-m-thick beds of fine-grained, of tuff within this unit indicates a dacite composition. The lahar deposits contain 0.3-6 cm diameter Utah, and southern California: Geological Society of America Bulletin, v. 84, p. 1375-1392.
Easo ;Z 1;1{;;(% t;egroag ti(1)1:1/ Sttr:t;n ;?tsflvf ; Ci;t :a lila:liézﬁ (?l?sa ;LZ I S QOf\\) U \\\ Qf Alluvial fan deposits (late Holocene)—Unconsolidated to weakly consolidated, poorly sorted, light- laminated, green tuff altered to bentonite, the largest of which was previously quarried for talc (Dibblee subrounded to subangular clasts of aphanitic basalt, plagioclase-rich basalt, aphanitic andesite, and Bedrossian, T.L., 'and Myers, M.A'., 2012, Geologic compilation of ngternary surficial erosits in southern
unit Tgs at the baseif the Barstow Formatioi n};ar the contact of Qyp? | 2 \; yellowish-brown gravel, sand, and silt deposits forming active, essentially undissected, alluvial fans. and Bassett, 1966a) and bentonite (Mason and Arndt, 1996). This deposit is also known as the National porphyritic andesite in a sandy to tuffaceous matrix. Clast abundance varies from 5-10% in finer- California Newberry Springs 30' x 60' Quadrangle (201_2 RCVISIOH),'W Bedrqss1gn, T.L., Roffers, P.D.,
underlying basalt (Ttb). Located at: 34.824972, -116.500855. 34952'30"N )1 ~34°52'30"N Fan apices commonly occur at or upstream of mountain fronts or wash channel walls. Clasts are derived Lead locality and also contains fossils of P. carrizoensis, suggesting an age of 17-16 Ma (Reynolds and grained beds with 3-5 mm diameter subangular clasts up to 30% in coarser beds with 6 cm diameter Is{aryﬁhqr?tbC.A.,'tI@ncgstetrfl J 'T-éalll% ShQrF’C\Ni_I§~’ chGpllelrs, Ge;)lsoglc Coénpll_at;(ﬁl of ?I;tsr?’ir)t, ’
from upslope rock sources and reworked from adjacent older alluvial fan deposits. This unit may locally others, 2010). Overlying these sandstone beds are carbonate-cemented sandstone, siltstone, and tuff clasts on average. Tuff beds are massive and have 4% subhedral, 3 mm diameter quartz and plagioclase s:;lecia} 10 oegg(s)l s in southern Cahiformia: Laliforma Geological sSurvey, special Repor , Plate 25,
& Tive? include younger alluvial fan deposits (Qyf) and other Quaternary units across multiple time periods due to beds. Within this section, a marker bed of “brown-platy limestone” is deposited in siltstone (Reynolds phenocrysts, 3% euhedral 7 mm diameter biotite and hornblende phenocrysts, and 1% lithics up to 8 o
35 Ttdt? . Ttbv? @ differences in geomorphology and appearance on aerial imagery across the map area. and others, 2010). An inferred fault separates this sequence of outcrops from lower ridges to the south cm in a fine, gray, ashy matrix. Unit is overlain by basaltic pebble conglomerate at the base of basaltic Dibblee, T.W., Jr. anq Basgett, AM., 196§a, Geologic map of the Newberry 'Quadrang!e, San Bernardino
Ttve P f : . . . . . (Ross, 1994). These ridges contain outcrops of tufa, layered sinter and travertine deposits, bentonite volcaniclastic deposits (unit Ttbv) but also interfingers with basaltic volcaniclastic deposits (Ttbv). County, California: U.S. Geological Survey Miscellaneous Geological Investigations, Map 1-461, scale
Ttdt? Qa Alluvmm (late Holocene)—Unconsolidated to weakly consolidated, mostly undissected, sand and silt deposits, and stromatolitic limestone. The stromatolitic limestone is similar in appearance to an outcrop Intruded by dark-gray, aphanitic, crystal-poor, basaltic dikes, which are possibly source dikes for basalt 1:62,500.
ﬁ Ttdt?__ in valley areas, grading from sand with local subrounded pebbles and subangular to subrounded cobbles . . . . L . . . .
= ©-Tive? . . ) . of limestone in Tbs exposed on a ridge in the northwest part of the map area. The top of the section is (Ttb). Dibblee, T.W., Jr. and Bassett, A.M., 1966b, Geologic map of the Cady Mountains Quadrangle, San Bernardino
3 -Ttve  (Jrtoy near hills, recently deposited parallel to localized stream valleys and/or spread more regionally onto broad not exposed ’ Cour;t California- I’J S Géolo icél Survev Miscellancous Geological Investications ,Ma 1.467. scale
N Tioy O Ttdt? alluvial valleys. Grades downslope into clay and grades outward into sand and silt in valley areas. Covered - Porphyritic dacite—Massive, dark-gray to reddish-brown, porphyritic dacite. 5% euhedral 1 mm 1:62 5}6’0 o g Y g £ AP ’
Qyf ' i i ind- i Congl te facies—Dark-greenish-gray bould 1 te, interpreted to be debris fl d diameter biotite books and 15% subhedral plagiocl to 1 cm diameter in a dark-gray matrix with R
' : Ttve? in a thin veneer of wind-blown sand in most areas. - onglomerate facies—Dark-greenish-gray boulder conglomerate, interpreted to be debris flow an ameter biotite books a % subhedral plagioclase up to 1 cm diameter in a dark-gray matrix w . ) . _
) o T Ttov? 53 ﬂ Qp Plava deposits of Trov Lake (late Hol Moderatel lidated. stiff. cohesive. ligh | alluvial deposits. Clasts comprise 30-75% of the deposit and consist of subrounded to angular cobbles red flow banding. Has 0.25-2 m-thick beds of whitish-gray, lightly welded tuff with 3-5% euhedral Glazner, A.F., Nielson, J.E., Howard, K.A., and Miller, D.M., 1986, Correlation of the Peach Springs Tuff, a
) v ) . .l?)ga ep01§1 S:; lr(1)<y 2111 f (late Ho d(.)cellll e)ﬂ— do defili };.COH.SOTI ateL’Etl - ¢0 Heswe, ight-gray clayey of basalt, andesite, green altered tuff, tuff breccia of the Poe Formation (Tptb), and welded tuff of the books of biotite, 3-5% 1-2 mm quartz, and 1-3% euhedral plagioclase laths. In the northeast part of the large-volume Miocene ignimbrite sheet in California and Arizona: Geology, v. 14, no. 10, p. 840-843.
Qf — P v y Qof silt from saline dry lakes that are periodically tlooded. aline in Troy Lake (usually dry). Hector Formation (Thwt) in a sandy to silty gray matrix; clasts are ~6 cm in diameter on average but map area, pqr.phyrit.ic dacite (Ttpd) is interbedded With yolcaniclastic conglorn.erate depgsits (Ttve), Hershey, O.H., 1902, Some Tertiary formations of southern California: American Geologist, v. 29, p. 349-372.
A FTive £ LTtve Qe Eolian deposits (Iate Holocene)—Unconsolidated, loose, generally well-sorted, fine- to medium-grained, range up to 0.5 m in diameter. Variably oriented brown siliceous veins locally cut the unit. Locally and porphyritic dacite cobbles are found in volcaniclastic conglomerate deposits (Ttvc) in other parts o . o . . )
: light-brownish-yellow wind-blown sand composed predominantly of quartz and feldspar (Dibblee and interbedded with 1 to 2-m-thick beds of reworked tuffaceous conglomerate of the Hector Formation of the map area. Interbedded tuffs indicate this unit is extrusive, though texturally, this unit could Howard, ;{i9199_5250’ SF(SS% (t)) irds from Manix Lake California: U.S. Geological Survey Professional Paper 264-J,
Bassett, 1966a), deposited by prevailing westerly winds. Commonly covers other Quaternary and bedrock (Thtc) and 1-m-thick, light-reddish-brown sandstone beds composed of very fine- to coarse-grained, be hypabyssal in places. Geochemistry on two samples in the porphyritic dacite indicate the unit is . ' P . . .
units as a thin, unmapped veneer and as a thicker (>2m), mapped blanket, particularly in the center and subangular to subrounded lithic fragments, quartz, and feldspar grains. This unit overlies tuffaceous on the boundary between dacite and rhyolite. Geochemistry on a tuff bed within the unit is dacite in Le Maitre, R.W., 2002, Igneous Rocks: A Classification and Glossary of Terms: Recommendations of the
. . ; . . .. .. . International Union of Geological Sciences Subcommission on the Systematics of Igneous Rocks;
northeast areas of the map. Fills washes in some areas. conglomerate of the Hector Formation (Thtc) and basalt of the Troy Peak Formation (Ttb) and is composition. New “°Ar/3°Ar dates on the porphyritic andesite are 24.25 = 0.10 Ma to 22.96 £ 0.17 ! ! gl ! Y g )
. . . . . o . . . International Union of Geological Sciences, eBook.
. . . . . interbedded with the lower portion of the fine-grained facies within the Barstow Formation (Tbs). Ma, and a new Ar*/Ar? date of 24.14 + 0.08 Ma was obtained on an interbedded tuff. Analyses were ’
Qyw Younger wash deposits (middle Holocene to late Plelstocene).—Weakly consghdated s'11ty sand, grave], ) . . . . conducted at the New Mexico Geochronology Research Laboratory (1 sigma reported error; Matt Mason, G.T. and Arndt, R.E., 1996, Mineral Resources Data System (MRDS): U.S. Geological Survey Data
cobbles and local boulders. Commonly occurs as elongate deposits on the margins of active wash deposits, Hector Formation (Miocene and Oligocene)—Woodburne and others (1974) identified the Hector Heizler, written commun., 2024) Series 20
inactive channels that fed young alluvial fans, and canyons upstream of the mountain front. Sediments are Formation within the western Cady Mountains, and the lithologies observed, including tuffaceous ’ v ' , . , , . . o
generally derived from bedrock in upstream source areas or older Quaternary deposits. Sediments may be conglomerate (Thtc), tuffaceous sandstone (Thts), and welded tuff (Thwt), are similar to the type section Poe Formation (Oligocene)—The Poe Formation is a sequence of unwelded tuff (Tpt), tuff breccia (Tptb), Merriam, J.C., 1919, Tertiary mammalian faunas of the Mohave Desert: University of California Publications, v.
Photo 4: Fine-grained, greenish sandstone and a light-gray subject to mobilization and redeposition during large storm events. Vegetation may be sparse to moderately of the Hector Formation ~3.5 km east of the map area (Woodburne and others, 1974). The type Hector and andesitic lava or intrusions (Tpa). The Poe Formation unconformably overlies Cretaceous intrusive 11, no. 5., p. 437¢-585.
bentonite bed within unit Tbs in the Barstow Formation. Located 116°27'30"W dense. Formation is a ~1,600-foot-thick (~488 m) series of volcaniclastic and tuffaceous strata (Woodburne and rocks (Kgm) and is overlain by both the Hector and Troy Peak Formations. It is unclear whether the Miller, S.T., 1980, Geology and mammalian biostratigraphy of a part of the northern Cady Mountains,
at: 34.820912, -116500373. |{ Qyf Younger alluvial fan deposits (middle Holocene to late Pleistocene)—U lidated to locall others, 1974). The basaltic volcaniclastic rocks within the Troy Peak Formation (Ttbv) look similar to the andesitic volcanic rocks (Tpa) are in intrusive or depositional contact with the rest of the formation. Ross California: U.S. Geological Survey Open-file Report 80-78, 121 p.
u uvi ! ! ! —unconsondated to focally “andesitic lah d aggl te” underlying th locality of the Hector F ti f Woodb d 1994) noted the Poe Formation could be as old as 28.1 Ma, but Woodburne (2015) reported and age of 25- . .
\ moderately consolidated, light-yellowish-brown silty sand, pebbly sand, and silt. Surfaces are undissected o?}IlleresSE 11 ;72) a;na?heiiipogszza I?Ie::ltrérelzo};ﬁllitioi ?"’l%etc; fl?légn(tzormilblecoSZrlii::l;’i)leO;o(;ma t(i)gn (Elr:tlfr:; g 6 M;: ’ ( ) rep £ Nielson, J.E., Lux, D.R., Dalrymple, G. B., and Glazner, A.F., 1990, Age of the Peach Springs Tuff, southeastern
to slightly dissected. Locally overlain by thin eolian veneer or interlayered with eolian deposits such as uncon formity.) and is interbe dc’le d with and overlain by Troy Peak Fomi/ation (Ttb), indicating the two ' California and western Arizona: Journal of Geophysical Research: Solid Earth, v. 95, issue B1.p. 571-
sand sheets. Contains subrounded to subangular quartz, feldspar, and biotite. Clasts are locally derived units are contemporaneous in part. The Hector Formation is estimated to be 26-16 ’M a (Woodburne, 2015; - Andesitic volcanic rocks—Purplish-gray to gray, fine-grained, aphanitic andesitic rocks. Basal >80.
from upslope or upstream source areas and reworked from adjacent older fan deposits. No carbonate Woodburne and others. 1974- Ross 1994) and overlaps i . . ] ’ breccias were not observed, but this unit could be hypabyssal or extrusive. Ross (1994) mapped Phillips, F.M., 2003, Cosmogenic *°Cl ages of Quaternary basalt flows in the Mojave Desert, California, USA:
S . . . . . . ; s ps in age with the Troy Peak Formation. The Hector S . . ] L . :
precipitation, soil development, or cementation. Locally includes narrow active alluvial fan and wash Formation within the map area includes a sanidine-bearing welded tuff that looks macroscopically identical this unit as andesite flows, and Dibblee and Bassett (1966a; 1966b) mapped this unit as andesite. Geomorphology, v. 53, issues 3-4, p. 199-208.
i i i i i in this uni . . - . . ) Plagiocl ies from 2-15% euhedral lath, 1 hytic. <19 fic mineral . . . . g :
deposns (Qf, QVY). In some areas, isolated older alluvial fan deposits (Qof) may be 1nc1pded in th}S unit. 0 a tuff in the northern Cady Mountains and similar to the Peach Spring Tuff, which has an overlapping <1agloc acse abundlan;e vIajl.rles omb fl /0 eu zdra;l at] s,d commofnhydtlfach ytic 1 1A) ma 1c.m11nezir.a S Reheis, M. C.,‘ Redwine, J.R, Wan, Elmira, Mc Geehln, I.P. an. d VanSistine, D'P" 2Q1 4, Surficial geplogy and
Wind-blown eolian sand (Qe) presents as a vencer on most of these surfaces, making distinguishing age and has been previously mapped in numerous locations in the Barstow area (Ross, 1994; Neilson and mm. Commonly has Liesegang banding and other evidence oft hydrothermal alteration including stratigraphy of Pleistocene Lake Manix, San Bernardino County, California: U.S. Geological Survey
between Quaternary units difficult. This unit may locally include older alluvial fan deposits (Qof), active others, 1990: Glazner and others, 1986: Miller, 1980) ’ ’ hydrothermal breccias, silicified veins, opal, calcite veins, and sinter deposit textures. Scientific Investigations Map 3312, 46 p. pamphlet, 2 sheets, scale 1:24,000.
alluvial fan deposits (Qf), and other Quaternary units across multiple time periods due to differences in ’ ’ ’ ’ ’ ’ - T . . . _— . — . . . .
’ o . . . uff—White to light greenish-gray to pinkish-gray nonwelded tuff. Contains 5% sericitized Reynolds, R.E., Miller, D.M., Woodburne, M.O., and Albright, L.B., 2010, Extending the boundaries of the
— geomorphology and appearance on aerial imagery across the map area. - Welded tuff (Miocene)—Blocks of purplish-gray welded tuff exposed at two hills close to the eastern lagioclase laths. <1% anhedral hedral mafic mineral heri hlori 45-7° ’ ’ SO RS Iy ’ g . .
— —_ Q& e . . . . plagioclase laths, <1% anhedral to euhedral mafic minerals weathering to chlorite, and 5-7% Barstow Formation in the cegtral Mojave Desert in Reynolds, R.E., compiler, Proceedings of 2010
///af/// | p\tbie\\ :‘ Qyf SN ol Qyp Younger playa deposits of Troy Lake (middle Holocene to Pleistocene)—Moderately consolidated, stiff, ?apszgigifg;ﬁcz 1;1_;)01/2 cceozllt(c)rscél()lsov;f;roz fco}i Iig’ Zﬁfeﬁl;lgll Zzi?éﬁzew;tizzhelrau?sg;;’Zrzl?gsle_;zd' subrounded to subangular, 2-3 cm-diameter pumice fragments in a coarse ash matrix. Commonly Desert Symposium: California State University Desert Studies Center p. 148-161.
- . ' cohesive, light-gray clayey silt from saline dry lakes that are periodically flooded. Alkaline in Troy Lake m;};'lc minerals in a glassy grolzmdmass. Local rezvorked cobbles also p’resent Vgit}? similar’mineralogy h?S Liesegang bandh?g' Commonly weathered and altered to gree}lish-gray, devitriﬁed apd waxy, Ross, T.M., 1994, Neogene extension and regional rotation of the central Mojave Desert, California [M. S.
(usually dry). This unit is distinguished from the active playa deposits of Troy Lake (Qp) because they are : . . : o friable tuff and has silica-filled fractures and gypsum. Exhibits minor fluvial reworking in some areas Thesis]: Louisiana State University Historical Dissertations and Theses, 5701, 156 p.
in a glassy, yellowish-gray matrix. Welded tuff contains rare (1%) subrounded to angular basalt clasts . . . o . y ’ ’ p
Qw inundated less frequently. and the Pisgah basalt (Ob) overlies this unit. A . . . .. (Ross, 1994). Interbedded with, and grades into tuff breccia (Tptb) and depositionally overlies quartz ) ) o ) . ) .
q Yy, g (Qb) 40 A /39
up to 5 cm in diameter. This welded tuff yielded a **Ar/>”Ar isochron age on sanidine of 18.6 + 0.2 Ma monzonite (Kqm). The best age for the base of this unit at the contact with quartz monzonite (Kqm) is Ross, T. M., 1995, North-south-directed extension, timing of extension, and vertical-axis rotation of the
Sl i\’[amx. Lake laiust(li‘me g(:ipos1t§ (l;lFe Plelstolclene)—Llght-greer;lshzigrlay,;)edded, rno(;lerag: ly sor(;ed (Ross, 1994), similar in age to other dates on the Peach Spring Tuff (Nielson and others, 1990). an “°Ar/*Ar total gas determination of 28.1 + 1.0 Ma; however, this age is described as having a low flc;u‘[;lv;es7t9g?g¥lMountalns, Mojave Desert, California: Geological Society of America Bulletin, v. 107,
ac;)ustrm; ﬁrave an d SdaE ;posne lm a:ileaas orzetiwrolt;n}]en.t, ag— ehta ?)Oolsits’ Sn ;ye -slgrte ’ | - Tuffaceous sandstone (Miocene and/or Oligocene)—Massive to bedded, whitish-gray tuffaceous confidence of accuracy (Ross, 1994). e ’ . . S .
Qyf subrounded to rounded beach gravel, sand, silt, and clay (Reheis and others, )- Overlies older grave sandstone. The contact between this unit and underlying tuffaceous conglomerate (Thtc) is gradational. . —y . . . . Schermer, E.R., Busby, C.J., and Mattinson, J.M., 2002, Paleogeographic and tectonic implications of Jurassic
(Qoa) and is overlain by silt and sand from alluvial fans (Qyf) (Dibblee and Bassett, 1966a). Contains late No cross-bedding was observed. Composed of fine-grained, poorly to well-sorted, lithic-rich, medium- Tuff breccia—Gray to pinkish-red tuff breccia. Clast abundance varies from 5-25%, and clasts consist sedimentary and volcanic sequences in the central Mojave block, in Glazner, A.F., Walker, J.D., and
™ Pleistocene bird fossils (Howard, 1955). Radiocarbon dates indicate the deposits are >40-25 ka (Reheis and - N . : o ’ ’ predominantly of subrounded to angular, light-gray, 0.2-30 cm tuff (0.2-2 ¢cm diameter on average) Bartley, ].M., eds., Geologic Evolution of the Mojave Desert and Southwestern Basin and Range:
L . - PN \ . S . . to coarse-grained sand grains and fine ash. Lithics are angular and up to 30% and are composed of . . . . . . . . . . . . :
. rthick. li / \Qofy | 34050N others, 2014). Forms lacustrine deposits in the northeast part of the map area and stranded shoreline bars in . . -~ . with lesser greenish altered aphanitic andesite and scoria in a reddish ashy matrix. Unit grades into Boulder, Colorado, Geological Society of America Memoir 195, p. 93—-115.
Photo 5: A 2-meter-thick, light-gray tilted bentonite bed (to the , \ h h £ th indicati 1d paleoshoreline (Reheis and others, 2014 basalt and andesite. Sand is composed of biotite, feldspar, and quartz. Interbedded with tuffaceous beds lenses of weathered volcanic conglomerate, or lahar deposits, with subangular volcanic clasts up to
left of the person touching the outcrop) with cut and fill channels 34°50'N \\ the southwest part of the map area, indicating an old paleoshoreline (Reheis and others, )- 0.5 to 10-cm-thick and pumice rich beds 0.2 to 3-cm-thick. Planar bedding with bedding ranging from 15 em in diameter within an ashygsandy ma’trix Local lfeds 1’1p t0 60-cm %hick of coarse grainer()i Streckeisen, A.L., 1973, Plutonic rocks — Classification and nomenclature recommended by the [UGS
filled with b 1 te (to the | left of th ; : : . _mm-thi ; - i ish- : ’ R ) - Subcommission on Systematics of Igneous Rocks: Geotimes, v.18, p. 26-30.
illed with brown conglomerate (to the lower left of the person ) Qoa Older alluvial gravel (late to middle Plglstocene) Qray beds of moderateily sorted anq rounded cqbbles 5 to 50-mm-thick. Local thin beds (2-6 cm) of light yellowish-green marl present. sandstone that grades up section into siltstone. This unit also contains a green, friable volcaniclastic Y s P
standing straight) in unit Tbs in the Barstow Formation. Located : and pebbles composed mostly of Mesozoic metavolcanic and Tertiary andesitic rocks derived from hills to : . o . o . Streckeisen. A.L.. 1976. T h plutoni k - Barth Sci Revi 12. p.1-33
at: 34.821641, -116.502481. h 6: Lisht. ffb 2 within tuffas 0 E Dibbl p 4B 1y9 662). Maxi d thickness i ryh s Dibbl Tuffaceous conglomerate (Miocene and/or Oligocene)—Predominantly whitish-gray to greenish- conglomerate, interpreted as a debris flow deposit, with andesitic clasts and lithics up to 4 cm in reckeisen, A.L., » 10 €ach plutonic rock a proper name: Larth SCIeNce REVIEws, v. 12, p.1-55.
| oto - L18 t-gray tu reccia wit m.t.u aceous cong omerate south (Dibblee and Bassett, a). Maximum exposed thickness in the map area is ~25 meters (Dibblee ray, reworked tuffaceous conglomerate with lesser whitish-gray block-and-ash-flow tuff and tuff diameter in a sandy matrix where it was locally observed in fault contact with quartz monzonite Woodburne. M.O.. Tedford. R.H.. Stevens. M..S.. and Tavlor. B.E.. 1974. Early Miocene mammalian faunas
(Thtc) in the Hector Formation. Andesitic and basaltic clasts and Bassett, 1966a) gray. . . g gray o . . ; - ’ i ‘ . > > > 1 > > > ylor, > > Y >
| up o 30 cm in an ashy, sandy matrix. Located at: 34.864806 ’ ) breccia. Tuff breccia and conglomerate are commonly green where chloritized or altered to zeolite. (Kgm). This debris flow deposit could be a local landslide deposit (Ross, 1994). This unit commonly Mojave Desert, California: Journal of Paleontology, v. 48, no. 1, p. 6-26.
Field Observations and Sample Locations -116.475917. Qof Qlder fan d.eposits (late to middle Pleistocene)—Slightly to moderately consolidated., yellowish-brown Clasts comprise 2._5% of the un?t and are composed primgrily O.f reddish subrougded CObbles and local exhibits Liesegang banding. Woodburne, M.O., Tedford, R.H., and Swisher 111, C.C., 1990, Lithostratigraphy, biostratigraphy, and
silty sand with gravel. Surfaces are generally elevated at least several meters above active channel grade boulders of andesite anfl basalt ina sandy, ?Shy matrix with grains up to 2 mm dlameter. Unit appears geochronology of the Barstow Formation, Mojave Desert, southern California: Geological Society of
and not subject to historic flood inundation. Fans are composed of poor]y sorted, subrounded fragments to be locally reworked in areas with a sandier matrix. Interbedded with ~30-cm-thick quartz arenite TERTIARY BRECCIA America Bulletin, v. 102, no. 4, p. 459-477.
i i . This uni i i i dstone beds that dominantl d of 1 diamet brounded grai ith 5% <1 . . . . . . i ) .
of p;edommantlg/ Vtﬁlcanlc rtocks Thlstunlt may 1001?.1 1}1/ 113c1ude yf)u;ggr altld (;/fgy old all}lv1a1 fan deﬁ) 0151ts 15121121 (Sli(;lrlrfet:r Isnaf?c ?;?ni;zlson(l}lgﬁ Syucosr:g?(s)rel i r?t o TI}?,:;] I Iiatr}?: Se(fustllll e;(;m al?t ogfr;i:inv;l areao a Tgmb Quartz monzonite breccia (Oligocene or older?)—Massive, medium-gray breccia composed of Woodburne, M.O., 2015, Mojave Desert Neogene tectonics and the onset of the Eastern California Shear Zone
.............. (Qyf, Qvof), and o e an ernary units across muitipie time periods due fo ditierences in geomorphology 0.5-m-thick pink lded tu P bp d. This tuff ’ b ati If[ ther pi kIt)u f i monolithologic, poorly-sorted, angular cobbles and boulders of Kqm in a matrix of finer-grained quartz in Reynolds, R.E., editor, Proceedings of 2015 Desert Symposium: California State University Desert
.................. and appearance on aerial imagery across the map area. : ;mt_h ic pm, Tl.we:h eD \tﬁ:'z served. 1his .mzy eﬂf 011;re alllvse 00 ,1? r gr;{ ell(cieousd monzonite and granitic debris. Average clast size is 0.2-10 cm in diameter, and rare 5 cm-wide mafic Studies Center p. 153-199.
-------- Qvof Very old fan deposits (middle to early Pleistocene)—Moderately to well-consolidated yellowish-brown l(:?liesrs go%o)up out in the Daggett Ridge region, recognized as the Peach Spring Tuff (Reynolds an enclaves are present in boulders. Probably a landslide breccia deposit (Dibblee and Bassett, 1966a). The
"""""" silt, sand, gravel, cobbles, and boulders forming deposits up to 30-m-thick. Mixed alluvial fan deposits ’ ' timing of this unit is unclear but was probably deposited sometime in the early Tertiary (Dibblee and IMAGERY
............ interstratified with lesser amounts of eolian sand (Bedrossian and others, 2012). This unit may locally BasseFt 19663)-. Tl_lis is supported by the .lack f)f volcanic 01§St5 in this breccig, suggest.ir.lg the brepcia was U.S. Department of Agriculture, 2020, Farm Service Agency-Aerial Photography Field Office, National
include older alluvial fan deposits (Qof) and other Quaternary units across multiple time periods due to deposited and lithified before the volcanic units were deposited. Also, there is no granitic debris intermixed Agriculture Imagery Program (NAIP), 1-meter resolution.
i i ial i in any overlying volcanic rocks. This unit is observed in the northwest part of the map area and does not
differences in geomorphology and appearance on aerial imagery across the map area. cont a}il n any }él afts from any other unit besides Kqm P P U.S. Geological Survey, 2009, San Bernardino County high resolution orthoimagery, 1-foot resolution.
- Fanglomerate dep(?s1ts (middle to early oPlelstocene)—Gray, massive, well indurated, multl-l'lthologlc U.S. Geological Survey, 2018, USGS Original Product Resolution CA_SE Fault Zone Lidar 2017 D17:
fanglomerate deposits composed of 40-70% poorly sorted, subangular to rounded basalt, andesite, U.S. Geological Survey, 1-meter resolution, accessed November 20, 2023, at http://nationalmap.gov/
[ sandstone, tuff, and quartz monzonite clasts as large as 1 m in diameter, but average 5-10 cm in diameter, elevation.html.
in a matrix of light-reddish-brown tuffaceous sand and mud. Local imbrication of pebbles and cobbles S. Geological S 2024. USGS Orieinal d lution CA A 23: U.S. Geological
indicate a south to southwesterly paleoflow direction (Ross, 1994). Fanglomerate deposits (Qfg) are U.S. Geological Survey, U ) riginal Product Resolution CA_FEM Levee_D -U.S. cologica
116°32'30"W elevated and perched on units within the Barstow Formation (Tbs, Tbc), Hector Formation (Thtc), and Troy Survey, 0.5-meter resolution, accessed February 12, 2025, at http://nationalmap.gov/elevation.html.
O Peak Formation (Ttb). Fanglomerate deposits are older than very old fan deposits (Qvof) because the unit
experienced uplift with bedrock units, unlike very old fan deposits (Qvof).
116°30'W ; oty B o }
Photo 7: Light-red to light-pink tuff breccia (Tptb) in the Poe
Field data location Formation. Located at: 34.845636, -116.500813.
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