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W DESCRIPTION OF MAP UNITS CORRELATION OF MAP UNITS SELECTED REFERENCES
S Vi 4-Qf L L
SURFICIAL UNITS - Ridge Route Formation, Cold Canyon conglomerate member—Originally named by Faggioli (1952) as - San Francisquito Formation, sandstone (middle to early Paleocene)—Gray, light-grayish-brown, and light- - _ _ Barrows, A.G., Kahle, J.E., and Beeby, D.J., 1985, Earthquake hazards and tectonic history of the San Andreas Fault
af Artificial fill and disturbed areas (Holocene, historic)—Consists of anthropogenic deposits of earth-fills derived the Cold Canyon Formation for exposures along the south side of the Liebre Fault Zone, this unit has been brown, medium- to coarse-grained sandstone and pebbly sandstone with minor thin mudstone interbeds. Sandstone Holocene Zone, Los Angeles County, California: California Division of Mines and Geology, Open File Report 85-
from local M d primarily al ’ dali ts and at 1 tgrg °p b adopted informally herein as the Cold Canyon conglomerate member of the Ridge Route Formation based on the is medium- to thick-bedded with beds up to 3 m thick; locally crudely graded, and massive to parallel-laminated,; i 10LA, 139 p, Plate 1a, scale 1:12,000.
om local sources. Mapped primarily along road alighments and at farger anthfopogenic berms. description and relationship to the Ridge Route Formation as described by Faggioli; unit is extended southeast cemented (Kooser, 1982). Equivalent to unit “Tsd” of Kooser (1980, 1982), which she infers was deposited in a 8 Barth, A.P., Wooden, J.L., and Coleman, D.S., 2001, SHRIMP-RG U-Pb zircon geochronology of Mesoproterozoic
Ql Lake deposits (late Holocene)—Mostly unconsolidated fine-grained sand, silt, and clay. Deposits may contain salts or from Faggioli’s study area as equivalent to “Trg” of Dibblee (2002). The Cold Canyon conglomerate consists submarine canyon extending across a submarine fan or as a suprafan lobe. > metamorphism and plutonism in the southwesternmost United States: Journal of Geology, v. 109, p. 319-327.
other evaporites as well as interfingered alluvium deposited when lake levels are low. primarily of yellowish-brown to !ight-brown, well-indur.ated, nonmarine col?ble copglomerate' and conglomeratic KTsfcs San Francisquito Formation, conglomerate and sandstone (early Paleocene to Late Cretaceous)—A mixture o Barth, A.P., and Wooden, J.L., 2006, Timing of magmatism following initial convergence at a passive margin,
Qw Wash deposits (late Holocene)—Unconsolidated sand, gravel, and cobbles deposited in recently active stream ZZZ(:S\;?;Z thgc?isglorlrillalsor:;id;:li};ﬂc(gf: dznvgvtilt ﬁ;%iiﬁtsg:::;o:j ir;l;m);g;ilst?gr’ncggrtglu iomuasl c:ng(l)(r)merate of numerous shallow-water marine and perhaps some nonmarine facies. At maximum the unit is less than 100 Pleistocene £ ;Z‘;t.hwes‘[em U.S. Cordillera, and ages of lower crustal magma sources: Journal of Geology, v. 114, p.231-
channels. Sediments are generally derived from local bedrock or reworked from nearby older Quaternary deposits. lidar. A oinkish fo re)(;dislflc)olor Sceurs locallv near the Liebre Fault zone Irfc))ca Iy micaceous. with b%oge flakes m thick and in places pinches out entirely. Lithofacies include breccia, interstratified conglomerate and arenite, South of North of E N ) ) o
Sediments subject to remobilization and deposition during storm events. coménogl oxidized to a golden-brown Nearythe Liebre Fault, cobble-si ;3 clasts);re subro nzied and composed coal stringers, sandy-grainstone, biotite-wacke, and sandy-packstone to limy-arkosic wacke (Kooser, 1982) San Andreas Fault i San Andreas Fault crovell Jf’(;&()ll?aig; (C}%Z?)llzg}ils?sf 516314{11:11?2}31 Val}%yz;felzz,“%outhem California: Bulletin of the American Assoctation of
af Mod luvial fan d its (late Hol U lidated . lidated i dd s of fband dy x1dlz h 8 :V ’ £ anlite. dark.col 1(11 ’ it Zrth | u tg[ d met hp it Unconformably overlies the gneissic and plutonic basement near the southeast corner of the Liebre Mountain : SISES, V- 9%, 10- S, - '
odern alluvial fan deposits (.a ¢ Holocene)—Unconsolidate tQ weakly conso 1.ate » poorly sorte eposns o ol banded gneiss with minor amounts ot aplite, dark-colored quartzites, orthoclase pegmatite, and meta-rhyolite quadrangle. Equivalent to “K Tsa” unit of Kooser (1980; 1982) and considered to possibly include deposition in the ! - : J Crowell, J.C., 1964, The San Andreas Fault zone from the Temblor Mountains to the Antelope Valley, southern
sand, silt, gravel, and cobbles with locally common boulders, forming active, essentially undissected, alluvial fans. (Faggioli, 1952); stromatolites locally abundant west of Knapp Ranch. Exposed as a discontinuous belt south Liebre Mountain area during Late Cretaceous time ! California: American Association of Petroleum Geologists, Society of Economic Paleontologists and
Includes small cones at the mouths of stream canyons, and broad aprons of coarse debris adjacent to mountain fronts. of Liebre Fault from Cienega Canyon westward to Old Ridge Route. Farther south, Dibblee (2002) mapped a ' ! Pliocene Mineralogists, Pacific Sections, and San Joaquin Geological Socicty Guidebook, p. 1-39.
Grayel clasts are_d.eri\./ed from local.qp—slope.: sources and typically unweathered with little to no oxidation. Sediments discgntinupus cpnglomerate at the base an.d overlying conglomeratic sandstone; gradational contact with Tru; MESOZOIC INTRUSIVE ROCKS " ! ] Crowell, J.C., 1982, Geologic Map of Ridge Basin, in Crowell, J. C., and Link, M. H., eds., Geologic History of Ridge
subject to remobilization and deposition during storm events. relationships with Trd unclear due to faulting. o™ | Z Basin, southern California: Pacific Section, Society of Economic Paleontologists and Mineralogists, Field
Q Mod lluvial valley d its (late Hol ) —U lidated t kil lidated tly undissected, d - Ridge Route F tion, Piru Gi Sandstone Memb The Piru G Sandst tai 1 licht Mesozoic intrusive rocks in the Liebre Mountain Quadrangle are separated into three groups by the San Andreas Fault 0“00“ ! Trip Guidebook and Volume, Plate 1 and 2, scale 1:24,000.
rn a ne)— idge Route Formation, Piru Gorge Sandstone Member—The Piru Gorge Sandstone contains a lower li o : . .
g .1? € 1 u‘(’; ;),El €y ZplOSI ls b a 121 ogce ef ted dncqnso tll abe ﬂo V.Vela y conso lDa ¢ ,.ings Y lﬁl llfselc N 1’. Sa(;l ’ 8 sv 7/1 dst ff es fi % locall ed Iv bedd (gi h c-rich .(;;1 f | (SAF). Quartz monzonite is mapped north of the fault and is thought to be related to the Sierra Nevada Batholith : Crowell, J.C., (and others), 2002, Geologic map of Ridge Basin, southern California, in Crowell, J. C., ed., 2003,
Qols—KL4 StiL, grave’ and cobbies and jocal SOUIders depostied ominantly by Tuvlal processes. 1eposited paraliet 1o focalize gray( ) sandstone facies, fine-1o focally coarse-gramed, poorly bedded, with an organic-rich middic shaie and generally older than the intrusive rocks south of the SAF (e.g. Nourse and others, 2020). Fine-grained granite Trc | Evolution of Ridge Basin, southern California: An interplay of sedimentation and tectonics: Geological
7] stream valleys and/or underlying larger river valleys; subject to remobilization and deposition during storm events. facies and thin interbeds of limestone, dolomite, chert, and siltstone; and an upper sandstone facies (modified from occurs along and within the SAF Zone. Intrusive rocks also occur south of the fault and consist dominantly of Liebre ! Society of America Special Paper 367, Plate I, scale about 1:51,375.
- Ponded alluvium (Holocene)—Unconsolidated to weakly consolidated, moderately sorted and bedded sand and glnk, '1t.982l;). Thels}tlallc\e/[fac1es ctc?ntaléli'pijlnlt;,ggst)racodes and fish remains. The plant remains are indicative of granodiorite, quartz diorite, and subordinate granite, which are part of the Liebre Block of pre-SAF rocks as defined by e | o Crowell, J.C., 2003a, Overview of rocks bordering Ridge Basin, southern California, in Crowell, J. C., ed., Evolution of
silt with minor gravel ponded upstream of drainages offset by adjacent faults, constricted by landslide movement, or eposition during fate fiocene ime (LANK, a)- Powell (1993) in the central Transverse Ranges. New U-Pb dating south of the SAF suggest that the Liebre granodiorite ! m Ridge Fasm, southern California: An interplay of sedimentation and tectonics: Geological Society of America
accumulated in closed depressions. - Ridge Route Formation, Frenchman Flat Sandstone Member—Light yellowish- brown (2.5Y 6/3) medium- first started cooling at about 84 Ma followed by the quartz diorite around 77 to 76 Ma, and then the granite cooled last ! Miocene CZ) Special Paper 367, p. 89-112.
X . . . . . ined arkosi dst 5Y 6/1) siltst d 1 te. thin- to thick-bedded 11- ted: from about 76 to 73 Ma. ! N Crowell, J.C., 2003b, Introduction to geology of Ridge Basin, southern California, in Crowell, J. C., ed., Evolution of
‘ Qls Landslide deposits (Holocene to late Pleistocene)—Unconsolidated to moderately well-consolidated jumbled lg;j:ffn ?; c(;zlscs-sla)l: d;igne,laglf:le}j (arallel fai;]irsla(‘zi)?l:zn dc;)ing lcéns];j‘ltizcatlir(l)nsocogmor? Essl,ewean(;:i/r:re(?sjb ’(1982) Tre | % Ridge Basin, southern California: An interplay of sedimentation and tectonics: Geological Society of America
? sediment or rock debris consisting of surficial failures, debris flows, rock avalanches, and large-scale rockslides. renort (%ates of 6.86 Magllgar thepbase and 6.77 Ma near th?:o of this member ’ y Kar, Granite (Late Cretaceous)—Dominantly very-light-gray to white, fine- to medium-grained, equigranular, massive to | Special Paper 367, p. 1-15.
Qs 7 R, O\ Recognizable by topographic expression, such as hummocky terrain, closed depressions, deflected drainages, scarps, p ’ ’ p ) weakly foliated granite exposed within and immediately adjacent to the San Andreas Fault; locally ranges to medium- ! 4 Crowell, J.C., 2003, Tectonics of Ridge Basin region, southern California, in Crowell, J. C., ed., Evolution of Ridge
chaotic internal structure, pervasive fracturing, or out-of-sequence rock packages. - Ridge Route Formation, Fisher Spring Sandstone Member—Interbedded sandstone and siltstone strata of the to coarse-grained and inequigranular; contains minor (<5%) fine-grained biotite. Exposures are weathered and occur Tre | o Basin, southern California: An interplay of sedimentation and tectonics: Geological Society of America
Qyf Y luvial fan d its (Hol to late Pleist U lidated t Wl lidated. undissected Fisher Spring Member are exposed along Interstate 5 between Paradise Ranch and Whitaker Peak Road (Link, east of Horse Camp Canyon along Pine Canyon Road and in sparse small natural outcrops, where fault movement has | ;_>| Special Paper 367, p. 157-203.
t oulpiill' ad }1V1at (;ml . ;[t)(]))Sl s ( : (})l ocene 1(()) Y21Re6/3e;s 0§fne); nconsi) idated to weakly cogso 1da e.ﬂ,lunblslsec e 1982a). Harper and Osborne (1982) divide the member into two sub-units based on depositional environment; developed a fault gouge portion of the unit; mapped areas may include local overlying sandstone composed entirely of \ Unconformity 3 Dibblee, T.W. Jr., 1967, Areal geology of the western Mojave Desert, California: U.S. Geological Survey Professional
o slightly dissected, light-brownish-gray ( -2) si y and coarse- to very coarse-grained sand with pebbles, only the upper unit is present within the map area. The upper unit is characterized by light-brown thick-bedded reworked granite debris. Age uncertain but presumed to be Late Cretaceous. Mapped initially by Barrows (1985). : Paper 522, 153 p.
cobbles and uncommon boulders; poorly to moderately stratified. Subject to remobilization and deposition during large sandstone with a pronounced erosional basal contact with the underlvine lacustrine facies and represents a fluvial I ] . . 4 ‘ ‘
storm events. deltaic se Tlvence I23rossl-1beddin soft-sediment slum wfoldin uﬁnin ):u gwar(li1 sandstone channels and shale - Kgr2 Granite (Late Cretaceous)—Light-gray to pinkish-gray, fine- to medium-grained granite occurring as small pods i ] pibblee, ch&;g - %n~d ]év[‘tigfh’ g}A’l 2QO2i ge()k()igl? ma]%%fbtlhe Iflebrg Mout;j[am %%ac;ganglef LIOZf gggles County
Q v luvi dt d its (Hlol to late Pleist U lidated to sliehtl lidated . | qt ’ Onl & 1 fth P ,%’, g tp lone th h ? fthe Lich southwest of the San Andreas Fault; likely related to small, local, fine-grained leucogranite dikes and other unmapped I alifornia: Dibblee Geological Foundation, Dibblee Foundation Map DE-93, scale 1:24,
ya Younger alluvium and terrace deposits ( olocene to late Pleis oceqe)— nconsolidate .to slightly consolidated, rip-up clasts are common. Only a small area of the upper unit is present along the southern margin of the Liebre pods within older basement rocks; generally unfoliated to locally weakly foliated; mafic minerals compose <5% ! . Ehman, K.D., Sullivan, M.D., and May, S.R., 2000, Ridge Basin field trip guidebook - Tectonic controls on facies
interlayered, yellowish-brown (10YR 5/4) thin- to thick-bedded deposits of sand, gravelly silty sand, and local cobble- Mountain Quadrangle before transitioning northeastward into undifferentiated Ridge Route Formation. Ensley of rock. New U-Pb dating of the granite at two localities located in the adjacent Burnt Peak Quadrangle to the east ! Oligocene distribution and stacking patterns, Ridge Basin, southern California: Pacific Section SEPM, Book 87, 50 p.
rich layers; clasts typically reflect ups.tream bedrock sources and deposits. Deposits are shghtly to moderately d1.ssected and Verosub .(1982)' report dat.es of 7.81 Ma near the base and 7.39 Ma near the top of this member based on produced Late Cretaceous ages of 763 +/-1.5 Ma and 73.1 +/~1.5 Ma (Valencia and others, 2022). ! Ensley, RA. and Verosub, K.L., 1982, Biostratigraphy and magnetostratigraphy of southern Ridge Basin, central
by modern streams but could be modified by runoff from large storm events. Deposits in Cienega Canyon contain magnetostratigraphic correlation. ! Transverse Ranges, California, in Crowell, J.C., and Link, M.H., eds., Geologic History of Ridge Basin,
locally abundant clasts of quartz diorite derived from Liebre Mountain. . . . . . . . Kaqd Quartz diorite (Late Cretaceous)—Speckled, white and dark-gray to black, fine- to medium-grained, subequigranular ! B southern California: Pacific Section, Society of Economic Paleontologists and Mineralogists, Field Trip
Peace Valley Formation (late Miocene)—The Peace Valley Formation consists of fine-grained lacustrine sediments L . SRR [ | .
- Older landslide d it (late to middle Pleist ) Moderatel lidated jumbled rock debris and breci p ted alone the axis of Ridee Basin and i i alone the L5 F 1 th fhwest port fth biotite- and hornblende-bearing quartz diorite; biotite and hornblende commonly occur as small clots that are locally ! i Guidebook and Volume, p. 13-24.
er landslide deposit (late to middle Pleistocene)}—Moderately consolidated jumbled rock debris and breccia. eposited along the axis of Ridge Basin and is exposed along the I-5 Freeway in the southwest portion of the map area. aliened to f K e . . . S . . Unconformit i o ) o ) o o
: . . e ) ; . e ! ) . . . . gned to form a weak to moderate foliation; plagioclase is dominantly andesine in composition; locally includes y I Faggioli, R.E., 1952, The geology of the Liebre Fault, California: Master's thesis, University of California, Los
Recognlz.able by topographic expression or chaotlc internal structure; Pleistocene age inferred from degree of incision Itis cogformabl.e and interfingers to the north.ea.st, Wlth the .coarser-.gramed Rldge Route Formapon. The Peace Va.lley granodiorite facies as observed near the east side of Liebre Mountain; is cut by local but widespread, Cretaceous, ! Angeles. 56 p.. Plate 3. scale 1:12.000.
and modification, and cross-cutting relationships. Formation consists of five formal members distinguished either by intervening fingers of the Ridge Route Formation fine-grained, leucocratic granite dikes; includes intermixed diorite pods of varying size. Unit underlies much of Licbre ! Paleocene
; ; ioti ; thi ; ; Tera > ; . . . ) . I Foster, B.D., 2003, Landslides in the Interstate 5 corridor between Valencia and Gorman, Los Angeles County,
- Older ponded alluvium (late to middle Pleistocene)—Moderately consolidated, moderately sorted, moderately glig:al;y llgh(()ﬂs(i)tgc: Cczllllargrcltgﬂzics C(:rlenzlz’ 112:13 aé)};;ge;fsier(f:(;ir 131;1;11119;;: ‘zle deﬁ:;ii Vég?i?;ﬁ::;i h;’[:z:;a\l/l;lle Mountain and occurs along the southwest side of the Liebre Fault zone in the Liebre Mountain Quadrangle; contact V ! California: California Geological Survey, Special Report 188, 23 p.
bedded sand and silt with gravel. Ponded upstream of drainages blocked by landslides but are overprinted by moderate “beds” “iré nitiall dgscribe d b, Crowell (1950) in’formaslll rai); ed to for;national status b yCrowell (196 4). and Y with Liebre Granodiorite is poorly exposed. Unit is typically moderately coherent where exposed but commonly | Frizzell, V.A., Jr., Mattinson, J.M., and Matti, J.C., 1986, Distinctive Triassic megaporphyritic monzogranite: Evidence
TN incision; topographically higher on slopes than Qpa. Mapped in saddle between Bald and Liebre Mountains where it is formalized b Dibbi]ee (1967) asys marized b Li nk (1 982};) y ’ weathers to form sandy grus at the surface. Lithologically similar to quartz diorite on the Burnt Peak Quadrangle | - - 1 " for only 160 km of offset along the San Andreas Fault, southern California: Journal of Geophysical Research,
720005 < ponded by an old landslide. zed by »as su zed by : where it was informally named the “Warm Spring” diorite by Szatai (1961) and correlated by Dibblee (2002) with ! Unconformity v. 91, no. B14, p. 14,080-14088.
& . . . : B : : ; e ; ; i Unconformity |
. . . . . . . - Peace Valley Formation, Alamos Canyon Siltstone Member—The Alamos Canyon Siltstone member represents the Wilson Diorite of Miller (1934) in the southwestern San Gabriel Mountains; unpublished U-Pb dating of tonalitic ! Haroer. AS.. and Osborne. RH.. 1982. Fluviolacustrine facies of the Fisher Sorine Sandstone Member. Mio-Pliocene
Qof Ol(:jez a““‘.’tlal f?;l: q;l)osgzl(late :10 m(;ddle‘Et Ple(llstocenr)—](;lgh;)}{eIIQWISlll-bEOVg ({cOYR 6/‘l§) ﬁn: t(;)tcoarze—grained the uppermost section of the Peace Valley Formation; interfingers with Tra and Tru. It consists of olive-gray to gray rock of the Wilson diorite (LA-SF-ICPMS on zircons) indicates ages of 67 Ma and 73 Ma (J. Schwartz, CSUN Laser Liebre Mountain Block. San Gabriel | Sierra Nevada Batholith % Per Ri:ige Route For’maﬁoih Rid’ge Basin, southern California, in Crowelﬁ, J.gC.’ and Link, M. H: eds., Geologic
Sal(li eposllls With st ,ge ¢ y sanlr anb scattere grive ) ?n (io b le—s1ze C;lls > X asts arel.zu rgun ¢ i osu anu dar shale, mudstone, and siltstone with local brown-weathering sandstone interbeds. The upper portion of the Alamos Lab, written commun., 2022). Previously unpublished U-Pb dating of a sample collected along Lake Hughes Road on AMotnlaing Besemen! Gomplex : m History of Ridge Basin, southern California: Pacific Section, Society of Economic Paleontologists and
an glgenera f}f c(;)nsl‘pose © crysl'Fahulle asemenlt r((;(.: -Qo d_ls S8 t.i] tomo erat;:l y COIIISlOﬂl 1?126 %E(.)O; Y 1s\/<;rte an Canyon Siltstone contains a distinctive nonmarine fossil assemblage known as the Kinsey Ranch fauna (Miller and the Burnt Peak Quadrangle to the east (Valencia and others, 2022) produced an age of 76.6 +/-1.5 Ma; granodioritic - | 3 Mineralogists, Field Trip Guidebook and Volume, p. 103-114.
?}? Oi-y Etratl g“wui iceskaret’s’ lfg ity 0 ;tlr 011},11y issec‘f[i ’é) rlmAarih?/ oc%ur (1),[11 the south flanic of Licbre Mountain near Downs, 1974), which indicates a late Miocene age of deposition. facies on the eastern part of Liebre Mountain in the Burnt Peak Quadrangle produced an age of 77.75 +/-0.59 [1.56] e Kqd ; | Ko 8 Irvine, P.J., 1975, The Posey Canyon Shale: A Pliocene lacustrine deposit of the Ridge Basin, southern California:
ot ¢ Liebre and “west Lookout™ 1aults and focally along the san Andreas tault. - Peace Vallev Formation. Posev Canvon Shale Member—The Posev Canvon shale consists of distinctive nale Ma (MSWD = 5.5) (ages +/-internal 2SE uncertainty [total 2% uncertainty]); analyses were conducted on zircons using Kii | = = Unpublished Master's Thesis, University of California, Berkeley (Occidental College), 87 p.
- Older alluvium (late to middle Pleistocene)—Dark-grayish-brown (10YR 4/2) silty pebbly sand with coarse reddish brov)\,/n o gray, th;nly bgd ded );rgilli te. soft mudstone. shale p};/ritic};il tstone and shale. and non pyriic laser ablation ICPMS analyses at the CSUN Laser Lab (J. Schwartz, written commun., 2022 and 2023). | N Jennings, C.W., 1953, Geology of the southern part of the Quail Quadrangle, California: Department of Natural
: i i : ) ? i i 2 ? ’ i . .. .. . ' o R Divisi f Mi Special Report 30, 18 p., Plate 1 le 1:24,000.
Sil.biloimge.d;{) subanﬁular gr?‘éel a(rild 10(?1 cokibles, clasic s comp; sed okfllocally f‘,i eélve(il cr}ﬁtalhnﬁ: base_?egt gocl;, siltstone with local gypsum. The dominant argillite facies in this unit is unusual in Ridge Basin, in that it is Kli Liebre Granodiorite and Quartz Diorite (Late Cretaceous)—Light-gray to gray biotite granodiorite and subordinate \ Kam (ND esourees, m.Sl(’n onVimes, p coral Report 58, 18 p., Hla (? ’ S.C‘a ¢ ’.
slightly r11a de.: to we p COI;SO date ’1?1 ° He ratle y tofof oy sfortle » Weakly dstrlatl 1ed to loca 311\/[we s;ra'ﬂl 1 " urtaces composed primarily of analcime, ferroan dolomite, pyrite, and lesser amounts of quartz, feldspar, and illite, which quartz diorite; originally designated by Crowell (1952) as Liebre Quartz Monzonite for exposures on the northwestern | = o) Kooser, MC'AI"’ f198,0’ ?}ratl%)rf.‘pﬁlydagd Sedllrg‘?m‘)logy Ofgle‘ San.Franngql‘.lpo F.Oﬂg?mon.’ dTra;SI’ers;lRaniges’ .
. . . . . . . . . . . . . g . [ N
?.rke Ttrong Y ; 1ssecteth, an topograéa 1fc§ Y e.i:.vatewa l(l)ng auljc dtriicgs an da otn% ralﬁabges(.i dap .Iie ° :I:r a uylumt is indicative of chemical sedimentation (Irvine, 1975). Fossil plants found in this member indicate a late Miocene side of Liebre Mountain. This rock displays local weak foliation and is typically medium grained with hypidiomorphic, i c 132 838?' npublished doctoral dissertation, University of California, Riverside, 201 p, Plate 1, scale
bl 'y retiects én;) rel arll one peélo © fzp(;(sil éon. e. conso lf 16 ’ m(l)l Zrze ywe eb © ,151 2’ sanl d?oadlslilu age of deposition (Link 1982a). equigranular texture, but is locally coarse-grained or fine-grained with small subhedral phenocrysts of potassium | 3 ’ ) ) o ) o
y an unnamed fault splay northwest of Cold Canyon; origin of the perched deposit may be related to old landshide . . ) feldspar (Sexton, 1990). Locally includes small, fine-grained leucocratic dikes, biotite schlieren, and intermixed small : a Kooser, M.A., 1982, Stratigraphy and sedimentology of the type San Francisquito Formation, southern California, in
mapped to northwest; this faulted alluvium was dated at 12.0 +/-0.55 ka (one sigma error reported; IRSL analysis on Peace Valley Formation, Cereza Peak Shale Member—Dark-gray shale and bluish-gray to pale-olive (5Y 6/3) _ " . ; . . = Crowell, J.C., and Link, M.H., eds., Geologic history of Ridge Basin, southern California: Pacific Section,
. | ) i 3 ) i . . - pods of diorite. The unit is exposed east of Ridge Basin and south of the San Andreas Fault and in the headwall of the I @) Society of Economic Paleontologists and Mineralogists. p. 53-61
K-feldspar in 2020 by Shannon Mahan at USGS Luminescence Lab, written commun.). and grayish-olive (10Y 4/2) mudstone with minor sandstone interbeds. Tpc is exposed in the southwest corner of Liebre and Bald Mountain Faults, where it is heavily overprinted by fracturing and minor faults, and commonly by ! - ty g 8IStS, p- :
. . . s > — .
- . . . . . . |
Qoarbm|  Boulder gravel of Bald and Licbre Mountain (late Plcistocene)—Brown (10YR 413 unconsolidated, poorly sored the Licbre Mountin Quadtungl,slong the |5 Freeway. The Careza eak member conains mud crales wave landslide movement. Prefiminary U-Pb cooling dates o zircon recently obtained by CGS forexposures in the Lebee , 3 Lancaste, T, Hornendes, 1., Haydon, WD, Dewso, T, snd Haphurs, C.A. 012, Gologi Map of Qutenary
very coarse pebble- to boulder -size, subangular to subrounded clasts generally ranging up to 0.75 meters in diameter, ppies, phy . ’ plants, RS » Bnsiey an ) p Quadrangle to the northwest indicate ages between about 75 and 76 Ma. New dating of four samples of the granodiorite [ 0 Lancaster, J.T.. and Short, W.R., compilers, Geologic compilation of Quaternary surficial deposits in southern
Y P g & Y ranging up dates of 6.42 and 6.55 Ma in the upper portion of this unit based on magnetostratigraphic correlation . . . . o . ! (2] e > » COMPpLICTs, g P Q Y P
and locally up to 2 meters in diameter. Clasts consist of granite, quartz diorite, granodiorite, potassium feldspar ) ) ) along Old Ridge Route in the Liebre Mountain Quadrangle indicate ages ranging from 80.75 +/-0.25 [1.62] to 83.73 +/- ! ) California: California Geological Survey, Special Report 217, Plate 22, scale 1:100,000.
megaporphyry, and diorite, which are derived primarily from Liebre Granodiorite and Quartz Diorite (Kli), Triassic - Peace Valley Ff)rmation, O§it0 CanyOI} Shale Member—Light-gray (2.5Y 6/1) to gray (5Y 6/ 1)‘ Shal‘? and 0.45 [1 :67] Ma (age +/-internal 2SE uncertainty [total 2% uncerta?nty]); analyses were conducted on .Zircons using laser | N = Le Maitre, R.W., 2002, Igneous Rocks: A classification and glossary of terms: Recommendations of the International
megaporphyry (Trlm), and granites exposed south of the San Andreas Fault, or from Qoa-s (Barrows and others, 1985). mudstone with interbeds of light-yellowish-brown (2.5Y 6/3) siltstone and sandstone. Shale contains minor ablation ICPMS analyses at the CSUN Laser Lab (J.Schwartz, written commun., 2020). The new dating suggests the ! 3 Union of Geological Sciences, Sub commission on the Systematics of Igneous Rocks: International Union of
- Old alluvium ["Sandberg Formation" of Barrows and others, 1985] (late Pleistocene)—Brown to dark-yellowish carbonate and chert beds, ripple marks, burrow trace fossils, and animal tracks, but no megafossils; sandstone Liebre Granodiorite may have cooled between about 84 and 75 Ma, or that two periods of granodiorite emplacement ! o Geological Sciences, eBook.
brown (10YR 4/3 to 4/4), poorly sorted gravel, breccia, and sand,with local light-eray silty sand lavers in a ya to red beds are both normally and inversely graded with cross bedding, ripple marks, shale rip-up clasts, and mud cracks occurred in the Bald/Liebre Mountain area; similarity in age of Liebre granodiorite obtained on the Lebec Quadrangle | 8 Link, M.H., 1978, Lacustrine stromatolites and associated sediments of the Pliocene Ridge Route Formation, Ridge
Tpa . ; ), poorly sorted g ’ ’ ght-gray stity ¥e aegray (Link, 2003). Outcrops along the I-5 Freeway are friable with laminated to massive beds that form gentle hills with and intermixed quartz diorite similar to quartz diorite found at Liebre Mountain and along Lake Hughes Road suggests ! ©) Basin, California: Journal of Sedimentary Petrology, v. 48, no. 1, p. 143-158.
earthy matrix. Discontinuously and irregularly bedded to locally moderately bedded to locally massive with dispersed, abundant vegetation growing on slope surfaces. Ensley and Verosub (1982) report dates of 7.34 Ma near the base both units may be genetically related | @) . ) ) i ) ) L
variable iron-oxide staining. Clasts consist of angular to subangular cobbles and pebbles derived exclusively from the and 6.94 Magnear thegto o f%his merI;lber base d.on mayne tostratioraphic correllzl fion ‘ ' | 7 T Link, M'H(':’ 19821i“’ JStéangrszIj‘lgkn(K/In%wlagure éndlag‘? oﬁb/[:ocencf:;%ta,éhdge Bastlﬁl’ Sogthﬁn C.al'lg)m.lf%’ ’g ’
Liebre Granodiorite and Quartz Diorite (Kli) of Bald and Liebre Mountains. Basal conglomerate layer contains well- ' P & grap ’ - Hornblende diorite and gabbro (Mesozoic(?))—Medium-gray, fine- to medium-grained hornblende diorite and local ! 8 S(r)(c);Ztey e r?:)lmiclPa’leoﬁtdfoz 1Zt’s aﬁg I(\)/[giﬁer a1150 glrsyt s0 = ;1 dg% L ;Scl}rtll,itsiggooin; ¢ (;1 \lfo(iflnnlli. pacsl-iCZ ection,
rounded, intensely weathered cobbles and boulders of granite, aplite/fine-grained leucogranite, diorite, megaporphyry, - Castaic Formation (late Miocene)—Light- to dark-gray micaceous clay shale with thin interbeds of light-brown medium- to coarse-grained dark-gray to dark-greenish-gray gabbro with white plagioclase phenocrysts. Generally ’Y | m z ) i ) . ’ ) . ) T
and local mafic lithologies of rock in an earthy to sandy matrix (Barrows and others, 1985). Mapped as "Sandberg to brownish-gray arkosic sandstone interfinger with Tru along the southeastern portion of the Liebre Mountain weathered and poorly exposed except in road cuts; forms local small pods and lenses. Age uncertain but may represent 9k ! 20 Link, M.H., 1982b, Introduction to the facies of the Ridge Route Formation, Ridge Basin, southern California, in
. S K . . . . . . . . . . | T Crowell, J. C., and Link, M.H., eds., Geologic History of Ridge Basin, southern California: Pacific Section,
Formation" by Barrows and others (1985) for exposures north of Sandberg. Mapped distribution of Qoa-s suggests Quadrangle. Soft-sediment deformation and dish structures in the sandstone interbeds are common. Basal section more than one phase of intrusion. A date of 81.73 +/-0.37 [1.63] Ma was obtained for the diorite facies; analyses were | 5 Society of Economic Paleontologists and Mineralogists, Field Trip Guidebook and Volume, p. 99-104.
an association with underlying or up-gradient basement-involved landslide deposits. Western exposures mapped by consists of pebbly sandstone tongues interfingering with fossiliferous marine shale; clasts consist chiefly of angular conducted on zircons using laser ablation ICPMS analyses at the CSUN Laser Lab (J.Schwartz, written commun., | e , . , L
Rami 1984 rtedl tai di last bl ifically includi ble boulders. Tilted and f ts of Prot . . ith bbl d cobbl ked out of the San F squito F i 2020) I 3 Link, M.H., 1982c, Provenance, paleocurrents, and paleogeography of Ridge Basin, southern California, in Crowell, J.
Qls- amirez ( ) reportedly contain more diverse clast assemblages, specifically including marble boulders. Tilted an ragments of Proterozoic gneiss with some pebbles and cobbles reworked out of the San Francisquito Formation . ! % C., and Link, M.H., eds., Geologic History of Ridge Basin, southern California: Pacific Section, Society of
uplifted along the San Andreas Fault. and rare Pelona Schist clasts. Megafossils recovered from the shale include Turritella cooperi and Nemocardium Kgm Quartz monzonite (Late Cretaceous)—Black and light-gray to white speckled, medium-grained to locally coarse- ! 5 Economic Paleontologists and Mineralogists, Field Trip Guidebook and Volume, p. 265-275.
. . .o, . . . . . . . . . . X & _| g
- - Very old alluvium (early Pleistocene)—Silty, fine- to coarse-grained sand and gravel derived from crystalline ;entﬁjlgstun;,owhl(csht sutggeslt ;gg)o S;EO? iurm.g t?e I;lalltefMlocsne mn 'atlhmarlget embaymentt with Ziegiﬁptﬁ ranging grained, massive to very weakly foliated quartz monzonite exposed north of the San Andreas Fault. Weathers to grus, i % a Link, M.H., 1983, Sedimentation, tectonics, and offset of Miocene-Pliocene Ridge Basin, California, in Anderson,
j ¢ bedrock; moderately to well-consolidated, highly dissected. Topographically located on high ridgelines with original .rom . 090 m . anton, ol . 2:1 ? qnltlnetlhes ( 10@3 10n wi ] saﬁ ds onfi petrcic:n agetgn ( 1:3 ) 1ckness forming rounded hills with rare natural exposures. Unit occurs extensively along the north side of the San Andreas : (’3 o D.W., and Rymer, M.J., eds.., Tectonics an_d sedlmenyatlon algng faults of the San Andreas system: Pacific
L(Q % ‘ alluvial surface degraded due to erosion. fnereasing up-section, eventually grading mnfo the overiymg nonmarine fidge foute Formation (). Fault west of the Burnt Peak Quadrangle and north of Cookings Dry Lake. Previously unbublished U-Pb dating of | ) Section Society of Economic Paleontologists and Mineralogists Volume, p. 17-31.
G . . . .. | = . .. . . . . . . .
J& ©005069°°%0%000, 1, quartz monzonite on the La Liebre Ranch Quadrangle to the northwest produced a preliminary early Late Cretaceous I 1 O Link, M.H., 2003, Depositional systems and sedimentary facies of the Miocene-Pliocene Ridge Basin Group, Ridge
’ SEDIMENTARY ROCKS OF RIDGE BASIN GROUP VOLCANIC ROCKS NORTHEAST OF SAN ANDREAS FAULT age 0of 92.1 +/-1.18 [1.84] Ma (age +/-internal 2SE uncertainty [total 2% uncertainty]); analyses were conducted on Unconformity i 71 3 BfaSII(ll,_ Sout‘??n Calilf(;mia’ in ?r((})will, J CI,S ed., EVOlfIKIOH of Rléige B?SII)H, SOI;%I;TH (313711207“&3 An interplay
S £5 . . . . . . . . . Neenach Volcanics (Miocene to late Oligocene)—The Neenach Volcanics comprise a series of calc-alkaline zircons using laser ablation ICPMS analyses at the CSUN Laser Lab (J.Schwartz, written commun., 2020). | O of sedimentation and tectonics: Geological Society of America, Special Paper 367, p. 17-87.
& \(‘ ENS The pqrtlon of the .Rldge Ba“? Grogp exposed in the L1eb.r © Mountg n Quad{angle ' cqmpnsed ° f four 1nterre?1ated, andesitic, dacitic, and rhyolitic flows interbedded with pyroclastic and volcaniclastic sediments that were deposited . . . . . . . . : m = Loeffler, R.D., and Bennett, J.D., 1990, Lower member deposition, Hungry Valley Formation, Los Angeles and Ventura
G late Miocene to Pliocene stratigraphic units: the basal marine Castaic Formation, which is overlain by fine-grained uncon for’mabl o’nto Late Cretaceous quartz monzonite basement rock northeast of the San Andreas Fault within the - Redrock Canyon granite (Jurassic?)—Granite of probable Jurassic age intruded into the Y gn-p unit, forming a - ! g 8 Counties: California Geology, August issue, v. 43, no. 8, p. 178-184.
g ‘5! lacustrine deposits of the Peace Valley Formation near the basin axis that interfinger with the deltaic and fluvial Licbre Mounta}llin Quadrangle Mathe\?vs (1973b) subdivided the formation into eight distinet lithologic members, of primary small plutonic body at Redrock Canyon and several small outlier bodies in the southeast portion of the map. ! (N) i Mathews, V., TII, 1973, Pinnacles-Neenach correlation: A restriction for models of the origin of the Transverse Ranges
1 : deposits of the Ridge Route Formation. This sequence is overlain by the fluvial and floodplain deposits of the Hungry which five are mapped witghir; the Liebre Mountain Quadrangle g g ’ Mapped by Smith (1951) as Jurassic granite, light-gray to reddish-brown weathering, porphyritic, leucocratic granite S "and the Big Bend in the San Andreas Fault: Geological Society of America, Bulletin, v. 84, no. 2, p. 683-688.
= : i : ith K-feldspar phenocryst commonly rangin to 1 cm in diameter in a fine-grained matrix. Commonly overprinted
g /y : Valley Formation (Crowell, 20030). Mathews (1973a; 1973b; 1976) interpreted that the Neenach Volcanics correlate across the San Andreas Fault with Evy pervasivepfraclz)turing 1;)}; healed brec}::iati(%n ‘glzl:tpis lined with reddish-brown ir%)n-oxide min)::ralization v}\,/hi‘éhr?esults Mathews, V., IIL, 1973b, Geology of the Pinnacles Volcanic Formation and Neenach Volcanic Formation and their
P ( Hungry Valley Formation (early Pleistocene to late Miocene)—The type-section for the nonmarine Hungry Valley . CoT [nterp o o T . S . > e bearing on the San Andreas Fault problem: Unpublished Doctoral Thesis, University of California, Santa
o) e : : . the Pinnacles Volcanics located in the central Coast Range near Soledad, California, based on striking similarities in in the namesake coloration in the type- location. Forms craggy outcrops, possibly due to secondary silicification. Cruz, 214 p, Plate 2, scale 1:24,000.
Formation is located near Freeman Canyon in the Lebec Quadrangle northwest of the map area, with an approximate cochemistry. petroeraphy. stratieraphy. and ace. This correlation has been widelv cited to support about 315 km of ’ ’ ’ ’
maximum thickness of 1,500 m. Depositional environments for these sediments were dominantly fluvial to alluvial i ht lateraer;parati%) N I())nyt’he Sa f Aﬁ di‘]:eas Fa glt 'Since 3 Ma. However ﬁelvg obs}fl:rvations ugg relatioﬁshi < and - Liebre Mountain megaporphyry (Triassic)—Megaporphyritic monzogranite/quartz monzonite with euhedral Mathews, V., 111, 1976, Correlation of Pinnacles and Neenach Volcanic Formations and their bearing on San Andreas
floodplain environments with local overbank deposition (Loeffler and Bennett, 1990). Paleocurrent data and exotic . ftcm " terII:S observed in the makine of th;lS o and on ad'aczl tV  dramales indicato t’hl;t ultinle unifs o mega-phenocrysts of K-feldspar ranging from about 1.5 to 4 cm in length in a medium- to coarse-grained groundmass Fault problem: American Association of Petroleum Geologists, Bulletin, v. 60, no. 12, p. 2128-2141.
clast composition indicate the majority of the sediments composing this unit were derived from elevated terrain to the de osiIt)icI))nal contact with the basementgrock at di ffgrent locati cins an dqlocall i cour in a different str:ti abhic sequence composed of plagioclase, K-feldspar, anhedral quartz, and mafic minerals including hornblende and subordinate biotite; Matti, J.C., Frizzell, V.A., and Mattinson, J.M., 1986, Distipctiv;: Triassic megapqrphyritic monzogranitc displaped 160
north or northeast of the basin, which is now displaced to the southeast by the San Andreas Fault (Lil’lk, 1982c; 1983; thp b b M thw (1973b 1976). 1 dditi th 1 . " y 4 bu Math lat lglr p - blqu Q-A-P ratio of 21-30-48; mega-phenocrysts contain inclusions of euhedral titanite, blebby to subhedral plagioclase, +/-10 km by the. San Andrea.s Fault, souther:n California: A new constraint for palinspastic reconstructions:
2003; Ramirez, 1983; 1984; Weldon and others, 1993; Cohen, 2016). th?nklsl own dyl' kai ?V:S i ’ & - na ; 1hion, the vo cantlrc :,ml S ;I;appe » y ba ZWS arg aj er?i y ;’aﬂa etltn and irregular-shaped quartz; accessory minerals include titanite, apatite, epidote, zircon, and opaques (magnetite?) Geological Society of America Abstracts with Programs, v. 18, p. 154.
H Valley F i differentiated Iv Pleist to late Mi Whi ) | B ¢ dess ?}? ! elyt.ln e;'lnger ;n bor ocsur atmore gn one stra 1gr1ap ¢ polslt} on ?se on (?t served ou c(riofp patierns. (abridged from Frizzell and others, 1986); locally overprinted by weak to moderate foliation. Frizzell and others Miller, W.J., 1934, Geology of the western San Gabriel Mountains of California: University of California, Los Angeles,
g j u(lilgry 1a ey orl(;a1 10111,1 un 111 .ergn ia (el. (ezlllr gf ddels oc.ene 01 a1 eb (;(éczne)d— 1'Fe tf) grayl, poorly éo | Nase 0}111V Tse r.e a 1onsh1ps ap t;)l serva 110tr.1s, a rfev1se , rﬁorfe cct)lllanc-”.:xbcor;;eI aj 1(1n'o ma;()1 unt T 18 proposed for (1986) reported an intrusive age of 215 Ma. Barth and Wooden (2006) obtained a revised, slightly older age of 250 Publications in Mathematical and Physical Sciences, v. 1, no. 1, 113 p.
g, m?t e;ate y cenllent; ’ o;:a y well-in .ur'zlite ILW? ) ed te to lrfiegubzglyt ¢ ‘Sblan ma;sswe, fopiyﬁo(ﬁodergtﬁ y cenach Volcanics, as shown in the correlation of' map units for the Licbre Mountain Quadrangle. +/- 3 Ma. New U-Pb dating of an exposure of the megaporphyry located near the San Andreas Fault and the Pacific Munsell Color Co., Inc., 2019, Munsell soil-color charts (2009 revised ed.): Grand Rapids, Michigan.
o sorted; nonmarine, fine- to coarse-grained arkosic sandstone and pebble to cobble conglomerate interbedded wi . . . . . ) _ E
°§ §> reddish to greenish-gray, well-bedded to massive micaceous, silty sandstone and shale. Equivalent to “Th” mapped Mathews (1973b) reported a K-Ar age of about 18 to 23 Ma for the Neenach Volcanics and Sims (1993) PTF)Vlded Crest Trail (see locatlonoon map) Produ(':ed an average age of 236.2 +/ .0~6 [4'7]. Ma (MSWD. 4.7) (age +/-internal MAP SYMBOLS Nourse, J. A, Swanson, B.J., Lusk, A.D., Ba}rth, N.C., Schyvartz, 1T, aqd Yermjllion, K.B., 2020, Recent advancqments
i by B d oth 1985 recalibrated ages of 19 to 24 Ma. These dates closely match K-Ar ages reported by Turner (1968) for the Pinnacles 2SE uncertainty [total 2% uncertainty]); analyses were conducted on zircons using laser ablation ICPMS analyses in geochronology, geologic mapping, and landslide characterization in basement rocks of the San Gabriel
y Barrows and others ( ) Volcanics. However, later Ar-Ar dating by Weigand and Swisher (1991) produced ages of about 12 and 14 Ma for the at the CSUN Laser Lab (J.Schwartz, written commun., 2020). This distinctive unit has been correlated with another — —————2 Contact between map units—Solid where accurately located; long dash were Mountains block, in Heermance, R.V., and Schwartz, J.J., eds. From the Islands to the Mountains: A 2020
- Hungry Valley Formation, upper member (early Pleistocene to late Pliocene)—Nonmarine, massive breccia- Neenach andesite (Tna) and dacite (Tnd) units, respectively, suggesting a discrepancy with the reported age of the megaporphyry intrusive unit north of the San Andreas Fault in the Mill Creek area of San Bernardino County, with approximately located; short dash where inferred; dotted where concealed; queried ;qegfige;’,l;/’gg (];:rxc/‘ll{)“l"l‘;so‘/g OSZO(;JI)}BCSI’S (g;)hfomla: Geological Society of America Field Guide 59, p.
g conglomerate in a yellowish-brown (10YR 5/4) to very pale brown (10YR 8.5/2) silty sand matrix, interbedded Pinnacles Volcanics. New Ar-Ar dating of Neenach Volcanics units by the New Mexico Tech Geochronology Lab for nearly identical geochemistry, petrography, rubidium-strontium ratios, age of emplacement, and age of Late Cretaceous where identity or existence is uncertain > HIpSICOLOTET T ’ '
y with crudely bedded pebbly to cobbly sandstone and poorly bedded, poorly sorted, light-brown pebbly to cobbly CGS produced ages ranging from about 22 to 11 Ma (Matt Heizler written commun., 2022). The combination of the thermal overprinting, which has been interpreted to indicate about 160 km of total displacement on the Mojave strand 75 + Fanlt—Solid where accurately located: long dash were anproximatelv located: short Olson, B.P.E., and Swanson, B.J., 2019, Preliminary geologic map of the La Liebre Ranch Quadrangle, Kern and Los
jomeece sandy mudstone. Moderately to locally well bedded with 5 to 10 cm thick fine-grained sandstone and conglomerate revised stratigraphic relationships and new Ar-Ar dating at the Neenach Volcanics suggest that additional studies are of the San Andreas Fault (e.g. Matti and others, 1986; Frizzell and others, 1986). T dash where inferred: dott egwh ere conc egal ed: querie dI\)zgh ere ide ntiyty or existence $§§e;§:iec?}gﬁlgz’ocahfomla' California Geological Survey, Preliminary Geologic Map 19-03, Version 1.0,
S | beds. Poorly exposed along Pine Canyon Road, except where lying unconformably on top of the Neenach warranted to reassess the Neenach-Pinnacles Volcanics correlation. is uncertain. Arrow ;md number indicate dire::tion and angle of dip of fault plane. o o . .
2 Voleanics in a road cut; unconformably overlain by Qoa-s. Clasts are subrounded to subangular and range in - Neenach Volcanics, dacite member—Gray to pale-red dacite consisting of an aphanitic groundmass with white PROTEROZOIC ROCKS Faults labeled in quotations are informal names from Sexton (1990): “Campground Otson. Bli%éc?lgg \c/?)lfl:rllltci;as’ FCI:h,fgfnzl;’ gﬁ?ﬁ&%ﬁiﬁﬁzlnéif-vfyth;r:ﬁgﬁl;g lé}eei)kk%?: (li\jlzlllyg;el’ I0<3e rg:rns?olrdlolso
Sao000s \ § % . . . . . . .. .. . . 5 — - ) ) ) ) ) ) . e » N 5 : y -U5, U,
oM Fo bbb abooRey g 3 Xgn smeftlptto srrzlall b(.)ul.dersl, Cl?St typlf s :lrll 51;[ P r1me}11r1\1/ylof granite, dlortlii’ q; artz dﬁomi gne 155’ mall?le, Sl‘:hlSt; . euhedral plagioclase, biotite and quartz phenocrysts; predominantly massive with local yellow, brown, and red Prior mapping identified basement rock composed of gneiss and local marble of presumed Precambrian age exposed fault qargled aftekr Tumblg %nn C;lmpgrolugngll, aI‘lfl Weét Look(%ut lff‘,u“ naénefd after map scale 1:24,000.
\ i 5 qEZ?li\f;lZ’n?I:o fziliiilﬁf, (?}I,lg:r(;gw: andeo tl?:lsafl 98(5))canlcs occut at the base where 11 15 In depositionat contact. color banding up to 2 to 3 cm thick. New Ar-Ar dating indicates an age of 14.37 +/-0.01 Ma (Matt Heizler written on the eastern portion of the Liebre Mouptain Quadrangle (e.g. Dibblee, 2002), within thfe Liebre Mountain block of Xles;({;e re Lookout; and from Szatai ( ): “Bear Canyon fault” named after Bear Powell, R.E., 1993, Balanced palinspastic reconstruction of pre-late Cenozoic paleogeology, southern California:
2 (“ Eioa ) commun., 2023). Powell (1993). The basement rocks of this block are separated from the Mendenhall Gneiss and other basement rocks 75 ’ Geologic and kinematic constraints on evolution of the San Andreas Fault system, in Powell, R.E., Weldon,
[ 2% 5 Thvl Hungry Valley Formation, lower member (Pliocene to late Miocene)—Nonmarine, white to gray to buff, N h Volcani desit ber—According to Matthews (1976), T ists of f ; hi of the southwestern San Gabriel Mountains by exposures of the Pelona Schist and the San Francisquito and Vincent 4t 4 4 4424 Thrust Fault—Barbs on upper plate; solid where accurately located; long dash where RJ ; 11, and l}’hﬁl, 1C., (lde:, Tlhe San Anf(}f:as Fault I\S/I}’Stem—ldlsplailcemen{, palinipastlc reconstruction, and
5 : subangular, fine- to very-fine-grained, well-indurated, moderately to well-sorted, pebbly arkosic sandstone with e?nt?c ) ho canlc:, Hn eﬁl N mfﬁn er 4 gct:orhlrig ° tall' ev:ls th » 108 Zonils S0 .tourlpe. rograg 1,(; Faults (not present in the map area). Szatai (1961) assigned the gneissic rock package in the Liebre Mountain and Burnt approx1mately located; dotted .wh.ere cor_lceal_ed; queried where_ identify or existence is geologic evolution: Geological Society of America, Memoir 178, Chapter 1, p. 1-106.
g ‘c’?: %, coarse- to very coarse-grained conglomerate breccia layers locally common. Sandstone beds exhibit both planar Zﬁfilz;flzsit};l)tz;fryls)ielz)e gg’re;s( :;i:r:na l‘iz;;i . ;’ Z;I&y;ai ltlirllle glpef;r: ) aerrith?;ls :rsé fr’l :ug;de:; ;V;l; ?:uisilt e Peak areas to the informally named “Sawtooth Gneiss”. Recent mapping on the Burnt Peak Quadrangle to the east uncertain. Arrow and number indicate direction and angle of dip of fault plane Ross, D.C., 1969, Map showing recently active breaks among the San Andreas Fault between Tejon Pass and Cajon
ING and trough cross bedding, channel scour-and-fill structures, and local clast imbrication. According to Barrows and by Matthews (1 o7 6) Thepuni tis poorl "exposed i, the ma arege’l and was inaccessible sfthe time o fgma o distinguished two subunits that project into the Liebre Mountain Quadrangle, including an “Xgn,” unit that included — » Syncline (sedimentary rock) or synform (gneiss)—Solid where accurately located, long f?;i’gggthem California: U. 8. Geological Survey, Miscellaneous Investigations Series, Map 1-553, scale
£3 others (1985), some exposures south of the San Andreas Fault overlying the basement consist almost entirely of T}llle hvpoc stallineil ersthenel;n dezite (I:)ontains ortho proxene laioclase. quarts. and rare clino p(I))xeﬁ;e quartzofeldspathic, biotite and hornblende gneiss, and an “Xgn-p” unit that contains marble and quartzite layers that dash where approximately located, dotted where concealed; queried where identity or il dad ' . ' ' '
§ ({, very coarse-grained massive arkosic sandstone, mapped by Barrows as “Tha”, which is included herein as part of pheno};prys;y ina hyalgglitic groundmass. The holocrystall)l}l]ine hyp’eIr)stI%ene an({ecslite cc;nsists of local II))l}liénocrysts of were interpreted to be meta-sedimentary in origin (Valencia and others, 2022). Initial U-Pb dating of zircons of the existence is uncertain; arrow showing plunge direction R D ed ?ITOITogIC’ geomlgrphw’ an;lﬂsltrl;c{urakanallysmé) flfgfuatc;m%ry tel(;i('nﬁcdb]%ha\?or:l STalil And{rjea; fau’ltty f
£ . . P . . P . « ” : . . EI zone 1n the lransverse kanges no (©) 0S Angeles, Lalitornia: Unpublishe octora €818, university o
\\ Thl. Th.e ThVI 1s.over1a1n by the und1v1d§d QThV’. and rests either mconfomably over the Ifleb.re granod19r1te and orthopyroxene and plagioclase in a plagioclase groundmass. The augite-olivine andesite contains abundant olivine Xen,” unit prod}lced ages ranging from 1.72 to 1.80 Ga (Valencia and .others, 203 2. s1m11ar”to the reported age of the — - > Anticline—Solid where accurately located, long dash where approximately located, California, Santa Barbara, 478 p, Plate 1 — West Half, scale 1:12,000.
| Tsfc quartz diorite (Kli), or conformably overlies the Ridge Route Formation, with the contact being interfingering or ) ) . o L . Mendenhall Gneiss (e.g. Barth and others, 2001). Subsequent U-Pb dating of the “Xgn-p (m)” unit produced a much dotted where concealed: queried where identity or existence is uncertain: arrow , ) )
34°37'30" & 34°37'30" gradational (Weber, 1988) and scattered clinopyroxene and plagioclase phenocrysts in a devitrified groundmass. (descriptions modified from younger zircon age of about 1.17 Ga (Swanson and others, 2023) howi ) directi ! y > Sexton, C.J., 1990, Geologic Structure of the Liebre Fault Zone south of Bald Mountain, northern Los Angeles County,
’ : Matthews, 1976). New Ar/Ar ages of 10.94 +/-0.05 Ma and 13.53 +/-0.05 Ma were obtained for this unit where ’ ’ ' showing plunge direction California: Unpublished Master’s Thesis, California State University, Los Angeles, 123 p, Plate I, scale
118°45' Tpo Qls Qw an-p" m qu 118°37'30" Ridge Route Formation (late Miocene)—The Rldge Route Formation is Composed prlmarlly of terrestrial, deltaic, mapped near Gorman (Matt Heizler written commun., 2022) an'p QuartZOfeldspathic [.)aragll?iss With marble (eal‘ly I'.)al.eOZOic(?) to MeSOpr.()terﬂl(?iC).—Light-inOWH V.Veathering O O e e woe i Transition along strike between formal members and undifferentiated strata of Rldge 1125000
and shallow lacustrine/shoreline facies. Deposition occurred in shallow subaqueous to terrestrial environments grading Neenach Volcanics. pumice lapilli tuff member—White to eravish-beive. and vellowish-ereen to eravish-ereen quartz- and feldspar-rich gneiss with small, oxidized biotite or hornblende grains, which includes discontinuous Route Formation Sims, J.D., 1993, Chronology of displacement on the San Andreas Fault in central California: Evidence from reversed
. ) from southwest to northeast, representing three primary facies: shoreline, fluvial and alluvial fan from the basin axis to h ltered D pl 11 tuiI:)f d tuff. Pumice f ¢ gray t03 g6, and ye! d'g lograyish-g ) bands of light-gray to white marble ranging up to about 8 m in thickness and thin, light-gray quartzite beds, which Dik positions of exotic rock bodies near Parkfield, California, in Powell, R.E., Weldon, R.J., II, and Matti, J.C.,
Coprdlnate System: This geologic map was funded in part by the crystalline bedrock source areas to the northeast (Link, 1982b); grain-size increases to the northeast toward the basin where afterec, puthice “apt il and tuL. TUTNICe TagMmen’s are up to 5 ¢Til Il maximum quuension, averagig substantiates the paragneiss interpretation; locally contains well-rounded quartz grains, pebbles, cobbles, and sandy e eds., The San Andreas Fault system—displacement, palinspastic reconstruction, and geologic evolution:
Universal Transverse Mercator, Zone 11N . . . . . . . . . . to 3 mm in diameter, and decreasing in diameter down-section. Angular fragments of flow-banded rhyolite from R . . . .o . S . Geological Society of America, Memoir 178, Chapter 1, p. 231-256.
_ ) USGS National Cooperative Geologic Mapping margin and paleocurrent data indicates sediments were derived from the northeast (Link, 1982c¢); stromatolites locally | to 3 mm in diameter are rare to abundant (Matthews, 1973b). Vaguely bedded with most beds less than 2 meters layers exhibiting primary bedding (Szatai, 1961). The gneiss is moderately foliated, defined by mm- to cm-scale bands ~ ceeeemremm. Sandstone Marker Bed—Interpreted from aerial imagery or lidar . . . .
North American Datum 1927 Scale 1:24,000 Program, STATEMAP Award no. G22AC00356. occur in the shoreline facies (Link, 1978) and selected localities are shown on the map. Sandstone fingers that extend : - oau WS, ). vaguely W . . of varying grain size and quartz content; foliation is generally planar with few observed small-scale folds; weakly - Al ; Smith, D. 1980, Fault Evaluation Report: San Andreas Fault, Liebre Mountain Quadrangle, Los Angeles County:
’ L thick. Crystal fragments and lithic fragments/clasts from granitic basement rocks are abundant in the lower portion . . . easessessssssosssessesss (Conglomerate Marker Bed—Interpreted from aerial imagery or lidar California Division of Mines and Geology, Fault Evaluation Report FER-75, p. 1-4
Toboaranhic base from U.S. Geological Surve to the southwest all the way to the basin axis are formally named members where they are separated by members (modified from Ol s 2019). Locall oular. with vesicl o1 1. diameter. Textu fissile but generally fractured and weathered, forming few exposures except in road cuts and channel banks, and at ’ o P
opograp . L g Y . 1 112 0 1 Miles of the Peace Valley Formation but are lithologically indistinguishable from strata on strike to the northeast within modiliec. from L7son and Swanson, ). Locally vesicular, with vesicies up to 1 mm in diameter. fexture larger marble beds. Contact with older Xgn gneiss is subtle, but presumably was originally an unconformity, which . Lo Lo L Smith, V.M., 1951, Geology of the upper Castaic Creek region, Los Angeles County, California: Unpublished Master's
Liebre Mountain 7.5-minute Quadrangle, 1958, photo revised 1988. A . . . . . . . .. varies from massive to chaotic, with brecciated lensoidal lapilli that are locally altered. Brecciated zones consist . . . . . . . Landslide—Arrows indicate principal direction of movement. Where mapped as a Thesis. University of California. Los Angeles. 31 n.. Plate VL. scale 1:24.000
Af ; ; undifferentiated portion of the Ridge Route Formation (Tru), and are therefore separated using a gradational transition . . S . . S is now overturned with a dominantly south vergence in most areas based on observed structural relationships. Unit . ; : . . . ) y ) geles, 31 p., , :24,000.
Shaded relief image derived from USGS Lidar DEM, 2017 1,000 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 Feet . . : of green welded tuff clasts in a pink to purple matrix with local micro-brecciated lapilli. Unaltered zones of Tnpl S . i . S landslide complex, adjacent defined slides have different relative ages and/or failure . . o .
== - contact symbol on the map. Four of the five formally defined members of the Ridge Route Formation (Link, 1982a) are observable in the hills east of Sacombre Road in the adjacent Burnt Peak Quadrangle and are colored with is intruded by granite of Redrock Canyon and smaller Kgr pods; unconformably overlain by the San Francisquito types Streckeisen, A.L., 1973, Plutonic rocks—Classification and nomenclature recommended by the TUGS Sub Commission
; 05 0 1 Kilometers & are exposed within the Liebre Mountain Quadrangle: Fisher Spring Sandstone (Trfs), Frenchman Flat Sandstone (Trff), ellowish residue on weathered minerals that eive a s eclie d look in outero (Valencii and others, 2022). Small Formation and the Ridge Route Formation. Previously unpublished U-Pb dating of zircons from the adjacent Burnt on Systematics of Igneous Rocks: Geotimes, v.18, p. 26-30.
z Piru Gorge Sandstone (Trp), and Apple Canyon Sandstone (Tra). Three informal members are also present within Z hedral earmets up to 1 mm or less in diame tegr are dilz seminated in unal tereI:i Jones and are clustered adiacent fo Peak quadrangle (Valencia and others, 2022) produced an upper intercept age of 1,174 +/-22.9 [23.5] Ma (MSWD = ® U-Pb Geochronology point (six samples) Streckeisen, A.L., 1976, To each plutonic rock a proper name: Earth Science Reviews, v. 12, p. 1-33.
PD_: the map area as defined by two thesis studies: Liebre sandstone (Trl) (Sexton, 1990), Deer Canyon sandstone (Trd) local argt einS'I;ackin sanidine where analvzed J 2.0) (age +/-internal 2SE uncertainty [total 2% uncertainty]); analyses were conducted on zircons using laser ablation gy P P Swanson, B.J., and Valencia, F.N., 2021, Preliminary geologic map of the Black Mountain 7.5’ Quadrangle, Los
Contour Interval 40 Feet (Sexton, 1990), and the Cold Canyon conglomerate (Trc) (Faggioli, 1952). duarte vems; g v yees ICPMS analyses at the CSUN Laser Lab (J.Schwartz, written commun., 2023). The dated zircons are presumably . , Ar.lg.’eles and Ventlira.cc;;mties: California: California Geological Survey, Prelimina;ry Geologic I\/fap 21-02,
; c : . . . . o 1 e . - Neenach Volcanics, rhyolite member, perlite unit—Black to brown-black, grayish-white to dusky greenish- detrital and therefore the unit is younger than 1.17 Ga, and therefore could be Mesoproterozoic, Neoproterozoic, or @ IRSL Geochronology point (one sample) scale 1:24,000.
Dotted Lines Represent 20-Foot Contours Approximate Mean Ridge Route Formation, undifferentiated —The “undifferentiated” designation is used where boundaries ray, and tan to brown (where weathered) flow-banded perlite with alternating bands of clear and cloudy obsidian even early Paleozoic in age (labeled as Ygn-p for the Liebre Mountain quadrangle based on new U-Pb age), followed i insi istributi
Contour Interval on River Surface 5 Feet Declination, 2023 between members are not defined northeast of the interleaved, finer-grained Peace Valley Formation members, fmé’ L mm to 1.5 cm thick. Perlite is non-vorohvritic wIi)th vitreons 10 wax tg resinous luster and incluZions o by subsequent metamorphism > o Stromatolite Fossil Locality Swanson,ll)S.J . Valenc1el1(, F.N.,hand Himande% J .Lf., If0§3, Iiev(x;rmmthtslop th}el: aﬁe, dlSIt)I‘lbll;lt’;O;‘l; and jrtructlure of .
National Geodetic Vertical Datum of 1929 following the convention used by Crowell and others, 1982. Along the northeastern margin of the basin, Tru red. devitrified r'h olite (M'a tthews, 1976) pWrsat}}Izrin oceurs alon foliatic)),n ointine. and alone quartz veins ' Czsl‘iatl‘gﬁllligo((‘ie(s)lz;itceﬁ sscz)llctie\;&;e(s);irﬁe(;icta Zb:;ac?an?ia;o;grt I(Izlotr(ﬁllel;;ﬁtsee;ion‘ Mgtlﬁlgaﬁge& SI\(I)E\t,aZ?
contains gravel- to cobble-size, poorly stratified well-rounded to angular clasts composed dominantly of highly Fra’ctures conchoi}(liall ith shai ;hin ed. es Gradatigonal and locagll interﬁt’ljered gi,th ma ngithnrf Unit i's cut - Marble—Light-gray to white marble subunits of Ygn-p that are sufficiently large to map: generally fine- Area of mine-related ground disturbance i . i o ioli ’ -
weathered granitic clasts with subordinate volcanic, quartzite, metamorphic and sandstone clasts derived from . yw P! £CS- Y = W pu : s grained with mm- to cm-scale banding that locally represents original bedding; locally coarsely recrystallized; grou Szatai, J.E., 1961, The geology of parts of the Redrock Mountain, Warm Spring, Violin Canyon, and Red Mountain
. . . . . by many white to smoky quartz veins that display a range of translucent, semi-transparent to opaque properties. . . o Quadrangles, Los Angeles County, California [dissertation]: University of Southern California, 164 p., Plate
older units to the northeast (Link, 1982b); stromatolites and vertebrate fossils locally observed near Old Ridge Micro-druzy quartz veins common. Characteristic outcrops are exposed alone the north side of Pine Canvon Road disseminated graphite is also commonly present. . . . L. . . . 1. scale 1:24.000.
Route (see map). Primarily consists of light yellowish-brown (10YR 6/4) silty sandstone with lesser sandy siltstone 2y a ' P P & Y " . . . diff ated onci - imarily of feldspathi Strike and dip of geologic structure; number indicates dip angle in degrees; attitudes . . . . .
. o . S . . . o : across from Richardson Canyon. Quartzofeldspathic gneiss (Paleoproterozoic)—Undifferentiated gneiss consisting primarily of quartzofeldspathic lacking dip numbers are approximate attitudes obtained from Dibblee and Minch (2002). Turner, D.L., 1968, Potassium argon dates concerning the Tertiary foraminiferal time scale and San Andreas Fault
119°0 TEHACHAPI 30°%60 118°0
(Faggioli, 1952). Resistant, continuous sandstone beds were selectively mapped as marker beds within the unit . . A . . o . . . . X A P
350" S ’, ; ’ . . . R . . . . gneiss with local biotite gneiss, hornblende gneiss, and local lenses of amphibolite; gneiss subunits are not %5 Beddi % M hic foliati displacement: Unpublished PhD Thesis, University of California, Berkeley, 99 p.
based on interpretation from aerial imagery or lidar. Tru locally unconformably overlies gneissic basement along Neenach Volcanics, rhyolite member, flow-banded—Pale-red, yellowish-gray, and grayish-purple (fresh), and . . - . . _4 Bedding —— Metamorphic toliation
. . ) S ’ ’ LN . differentiated on map due to poor lateral exposure of contacts. The quartzofeldspathic gneisses generally contain : P : '
& Cienega Canyon white- to pale-yellowish-orange (weathered) aphanitic to fine-grained flow-banded rhyolite. Banding is continuous . . . . . . . . . . 70 ; ; ; ic foliati Valencia, F.N., Swanson, B.J., and Hernandez, J.L. 2022, Preliminary geologic map of the Burnt Peak 7.5 Quadrangle,
3 ’ | d defined b ) . Band | locall dul ) lexly folded only minor mafic minerals and consist of two primary lithologies; gneiss observed in the Cienega Canyon area is __ Approximate bedding _7’5_ Vertical metamorphic foliation Los Angeles County, California: California Geological Survey, Preliminary Geologic Map 22-06, scale
R Liebre M tain 7.5-minute Quad | Ridge Route Formation, Liebre sandstone member—The Liebre sandston initially informally defined over several meters and defined by color variations. Bands are planar to locally undulatory or complexly folde dominantly fine-to medium-grained and displays cm-scale, light- to medium-gray foliation bands with poor fissility; 85 ; RNt . ; 1:24,000.
o iebre Mountain /.o-minute Luadrangie ge rou R ¢ Licbre sandstone was mihaty miormaly delinec as a during flow, ranging from <1 mm to >1 cm in thickness (Valencia and others, 2022). Outcrops can appear massive . . . . . . . . . ; ~— Overturned bedding Minor fault orientation
o - formation by Faggioli (1952) for exposures of sandstone and conglomerate beds in the headwaters of Liebre Gulch; at a dis tancé here flow bands are thin and pale. Bands of subrounded to s b’an lar microbrecciated aphanitic gneiss exposed in the Fish Canyon area is dominantly pinkish gray and weakly foliated, also with poor fissility and is 0 foliati if Sh Weber, F.H., Jr., 1988, Evaluation of activity of the San Gabriel Fault Zone, Los Angeles and Ventura Counties,
J 2 ’ SOURCES OF MAP DATA Sexton (1990) subsequently informally re-defined this as a member of the Ridge Route Formation. This informal rhvolite in ﬁlr;- raine(;Nre ddish-purple matril; ar;e common lsloilsuon Tnrf silo esgltllave abundant anulerf[o cbble cut by numerous leucocratic granitic dikes. Previously unpublished U-Pb dating on zircons from similar pinkish-gray —+— lgneous foliation L~ Shear California: Final Technical Report, Part I of V, USGS Contract Number 14-08-0001-21928, 161 p., map
2,6 7 1. Crowell 1982 member consists primarily of light-gray to light-yellowish-gray sandstone pebbly sandstone and conglomerate sizye 4 aneular clists and “po corll)l”rrs)oil texture is common 'where outerons arI; intensel weatherger 4. New AI; Ar gneiss on the Burnt Peak quadrangle (Valencia and others, 2022) produced an age of 1,796.5 +/-9.8 [35.9] Ma (MSWD scale: 1:12,000.
e < > & 2 Sexton. 1990 with local interbeds of light olive-gray mudstone and poorly sorted muddy sandstone (Faggioli, 1952). Clasts are dati g Three Point P dl? ’ £22.07 +/-0.01 Ma (Matt H P | " Y 2023 = 1.7) (age +/-internal 2SE uncertainty [total 2% uncertainty]); analyses were conducted on zircons using laser ablation Weigand, P.W., and Swisher, C.C., I1I, 1991, Are the Neenach and Pinnacles Volcanic Formations miscorrelated? New
Map Location &Q;s‘\ O _@%Pﬁ?éé“ > Kom Co. - 1s 1,2 1,2,6 3' Szatai ’1961 typically subangular to subrounded and composed dominantly of light pinkish-gray granite of uncertain affinity ating near three Fomnts mdicates an age ot =2 e a (Matt Heizler written commun., )- ICPMS analyses at the CSUN Laser Lab (J.Schwartz, written commun., 2023). Unit is generally fractured overall; evidence from 40Ar/39Ar dating: EOS, v. 72, no. 44, p. 577.
S E s%« § <& J}sﬁ g«osbo Q‘?‘%\B A[raetes Co. z 6 4' Smith’ 1951 and subordinate but locally abundant biotite-rich quartz diorite likely sourced from the adjacent basement rock at PALEOCENE TO LATE CRETACEOUS SEDIMENTARY ROCKS SOUTHWEST OF SAN ANDREAS FAULT best exposed in channel banks and deeply incised canyon slopes in the Fish Creek and Cienega Canyon tributary Weldon, R.J., Meisling, K.E., and Alexander, J., 1993, A speculative history of the San Andreas Fault in the central
é N\ \% & : 1.6 5' Koos e’r 1980 Liebre Mountain. This unit represents terrestrial basin margin deposits that are heavily interfingered with basinal watersheds. Locally intruded by granite bodies and numerous leucocratic granitic dikes of uncertain affinity in the Fish Transverse Ranges, California, in Powell, R.E., Weldon, R.J., II, and Matti, J.C., eds., The San Andreas Fault
A < \ /‘V.U/_ 3 6. Faggiol’i 1952 (Map area outlined) deposits of the Apple Canyon Sandstone (Tra) to the south and southwest. Conglomerate beds are up to 3 m thick, San Francisquito Formation (middle Palocene to Late Cretaceous)—The San Francisquito Formation consists of Canyon area. Quartzofeldspathic gneisses are likely orthogneiss. Local presence of hornblende suggests amphibolite IS\ZStem_l‘?gplé‘ﬁeniemi Pahlngﬁ’alsggc reconstruction, and geologic evolution: Geological Society of America,
rf}f N T~ > E % 1,3,6 3,6 7' B arrows’ and others. 1985 matrix supported with a fine-grained sandstone matrix, and contain subangular to subrounded clasts up to 50 sediments deposited primarily in a deep-sea submarine fan system initiated during the Cretaceous to Paleocene time grade metamorphism. ermotr 178, LAapier L, p. 151158,
e D 3 > & | o 5 3 8. Matth. 1973 ’ cm. Freshwater stromatolites are locally found along this transition supporting the interpretation of a nearshore (Kooser, 1980). The oldest sediments are coarse grained and were deposited in shallow water (KTsfcs); as subsidence Wood, M.E., 1981, Depositional environments of the Apple Canyon sandstone, Ridge Basin, central Transverse Range,
R A S S PG N - Matthews, " . . . . . . . California: Unpublished Master's Thesis, University of Southern California, 266 p, Plate 1, scale 1:24,000.
IaYa S = 1,3, Data sources that cover entire quadrangle depositional environment. continued, sediments accumulated at the base of the continental slope (Tsfm) and in an adjacent submarine fan valley
Ny Q <2Qy Q O & 1 1,34 +© Dibblee. 2002 . . . (Tsfc). Clasts in the basal conglomerate (KTsfcs) are dominantly composed of subangular to subrounded local granite Wood, M.F., and Osborne, R.H., 1982, Sedimentology of the Mio-Pliocene Apple Canyon Sandstone Member, Ridge
. o @ \3§$ / 3,5 P Ridge Route Forma.tlon, Deer Capyon sandstone member—The D.e “r Canyon sgndstone member orlgmally and gneiss which suggest a local crystalline basement source terrain, whereas younger deep-water conglomerates Route Formation, Ridge Basin, southern California, in Crowell, J. C., and Link, M. H., eds., Geologic History
y 1,3, 4 Rodriguez and Swanson, 2023 proposed as a formation by Faggioli (1952) who defined the type-section of this unit along the south-facing cliffs (Tsfc) are well-rounded, polished, and contain abundant volcanic clz;s ts. suwestine a more distant source with active of Ridge Basin, southern California: Pacific Section, Society of Economic Paleontologists and Mineralogists,
/ - > directly north of the Tumble Inn Campground; Sexton (1990) reduced it to member status. Trd consists of dark- silicic volcanism (Koos:ef 1982; 6lson and Valencia, 2021). Strata hi l;er iigthe segction were deposited on more distal Field Trip Guidebook and Volume, p. 135-142.
\ almdale 3,45 yellowish-orange resistant beds of coarse-grained sandstone and pebble conglomerate. Conglomeratic sandstone ortions of the fan in dee ’er wa:ter (Tsfs) as the mariile trané ession fontinued (Kooser, 1982) "P}hese units are located 60 £
& & Q@ O 13 is pale-orange and yellowish-gray to dark-yellowish-orange, fine- to coarse-grained, poorly sorted, subangular ?n the southeastern cornefo £ the quadranele and can be obseg ed in exposed canvon wails ' | IMAGERY
"o\’y?’ ‘é(g- E > 45 to subrounded pebble- to cobble-sized clasts with long axes commonly oriented parallel to bedding. Exposures 1 & P Y ' / Google Earth Pro, 2022, Color and Black & White imagery dated between April 2015 and April 2017.
X.\ Sf this unit are ,located on the east side of Liebre .Gulch between the 1nformal West Lookout Fa.u-lt and the Tsfc San Francisquito Formation, conglomerat'e (middle to ear!y Paleoce'ene)—Dark-g.ray to 'brown, well-cemented ° Alkali Feldspar / Lidar 1 m DEM: B4 Project - Southern San Andreas and San Jacinto Faults. Distributed by OpenTopography. https://
- ) —L 1 p, Campground” Fault (Sexton, 1990). Trd comprises well-defined bedding and small-scale depositional features lZol(;bly t?i boulderﬁ conglomeralte with local, 1nterleav<13d,d medium- tz thl(cik-lbedded, dlscgntmﬁok:lsdsandstone = Rhyolite Rhyolite doi.org/10.5069/GO7PSWOT . Accessed: 2023-07-21
60" h as laminati ippl k lacks well-defi fining- i i tone. C t i i t- rted wit to 5 g
such as amma}t%ons and ripp e marks, but lacks well-defined, fining-upward sedimentary sequences, and contains eds, and rare mudstone. Conglomerates are commonly disorganized and clast-suppo e' with beds up to 5 m g / OCM Partners, 2017: 2015 - 2016 LARIAC Lidar DEM: Los Angeles Region, CA. https:/sww.fisheries.noaa, gov/
. less mudstone; interfingers with Trl and Tra. thick. Clasts are typically polished and subrounded to well-rounded. Clast types include: quartz diorite, quartz 9 inport/item/55257
0 5 10 Kilometers : . 0 . .- . . . . .. . . .. c -
STATEMAP geologic mapping projects . . . monzonite, biotite-chlorite gneiss, quartzite, trachyandesite, porphyritic dacite and rhyodacite, devitrified crystal S ] ] ) ) ) )
L within the Lancaster 30'x60' quadrangle - Ridge unte Formatloq, Apple Canyon Sands.tone Mgmber—The Apple Canyon Sandstpne member cpns1sts and lithic tuff, and sandstone intraclasts (Kooser, 1980; 1982). Sandstone beds are commonly medium-grained Alkali-Fel = Quartz Alkali / U.S. Department of Agriculture, 2005, Farm Service Agency—Aerial Photography Field Office, National Agriculture
0 5 10 Miles o ) of yellowish-brown to olive-brown, fine- to medium-grained sandstone and silty sandstone interbedded with gray o ’ . ) ’ A . e ali-Feldspar 20 /< 20 ua all 20 /.10 35/ Imagery Program (NAIP), 1 meter, resolution. http://datagateway.nrcs.usda.gov/
I | | [] This Project [[1 Other mapping silfstone and shale (Swanson and Valencia, 2021). According to Sexton (1990), the ideal sequence for the Apple lithic to arkosic, massive to parallel-laminated, and range in thickness from 10 to 50 cm. Equivalent to unit “KTsb Quartz Syenite Feldspar Trachyte _ . _ . . .
B Previously completed projects . . G GIng 10 >e ’ 4 . PP of Kooser (1980; 1982), which she infers was deposited in a deep-sea canyon near the apex of a submarine fan . Quartz Quartz Quartz  \o%2 Alkali Feld Quartz Quartz U.S. Department of Agriculture, 2020, Farm Service Agency--Aerial Photography Field Office, National Agriculture
YACOMP proj Canyon Sandstone Member is described as having massive to laminated, well-sorted, fine- to medium-grained . . . . Alkali-Feldspar ; . <\ Gabbro. Diorite all Feldspar ; . Imagery Program (NAIP), 60cm, resolution. http://datagateway.nrcs.usda.gov/
. . . . . ] (Olson and Valencia, 2021). Tsfc interfingers with the mudstone member (Tsfm), such that the Tsfc overlies the . Syenite Monzonite Monzodiorite 9..% ’ ’ Trachvt Trachite Latite Basalt
sandstone with thin mudstone interbeds overlying a pebbly sandstone bed near the base. This member is commonly Tsfim in the Liebre h;[ountain Quadrangle ’ Syenite 5 Gl 5 Anorthosite racnyte 5 Andesite
prone to block-glide landslide failures on dip-slopes (Sexton, 1990). This member reportedly contains freshwater gle: ?ﬁ /  Syenite | Monzonite | Monzodiorite \ ){ ?ﬁ /  Trachyte | Latite \ =)
mollusks, ostracodes, stromatolites, plant and vertebrate remains (Swanson and Valencia, 2021). Exposures of - San Francisquito Formation, mudstone (middle to early Paleocene)—Very-dark-gray to dark-olive-brown 90 65 35 10
Professio':nal\ll Lliézggrsiejeaznd lfgrﬂf(i)ce;t(i)c;r;: Apple Canyon Sandstone in the Liebre Mountain Quadrangle can be seen along Forest Service Road 8NO1 near the silty mudstone, mgssive to thinly laminated', fissile, with.ﬁnely disseminated carbonaceous debris, fossiliferous Classification of plutonic rock types (from Streckeisen, 1973; 1976). QAPF modal classification of volcanic rock types (based on Le Maitre, 2002).
Copyright © 2023 by the California Department of Conservation California Geological Survey. All rights reserved. S 9 ' western end of the quad (Sexton 1990). pebbly mudstone intervals, and common thin sandstone interbeds (Kooser, 1982). Interfingers laterally with Tsfc A, alkali feldspar; P, plagioclase feldspar; Q, quartz. This diagram must not be used for rocks in which the mafic mineral content, M, is greater than 90%.
Pyrg i P 9 y. AT N9 B. J. Swanson - PG No. 6494, CEG No. 2055 “KTse” :
No part of this publication may be reproduced without written consent of the California Geological Survey. e ' ’ ' conglomerate in the Liebre Mountain Quadrangle. Equivalent to unit “KTsc” of Kooser (1980; 1982), which she A, alkali feldspar; P, plagioclase feldspar; Q, quartz
infers was deposited at the base of the continental slope (Olson and Valencia, 2021).
“The Department of Conservation makes no warranties as to the suitability of this product for any given purpose.” P P
Signature, date, and stamp of licensed individual’s seal found within the accompanying document:
Web Accessibility Statement: If you find any part of this document to be inaccessible with assistive technology, Authorship Documentation and Product Limitations. Suggested citation:
visit our Accessibility web page at conservation.ca.gov to report the issue and request alternative means of . ' . . . . ,
access. To help us respond to your concern, please include the following three items in your request: 1. your Publication Title: "Preliminary geologic map of the Liebre Mountain 7.5’ Quadrangle, Los Angeles County, California: Rodriguez, F.N. and Swanson, B.J., 2023, Preliminary geologic map of the Liebre Mountain 7.5" Quadrangle, Los Angeles
contact information. 2. the title of this document. 3. the web address where you obtained the document. Callfornla GeO|Oglca| Survey Prellmlnary GeO|OgIC Map 23_02’ Sca|e 124,000u County, Callfornla: Ca“forn'a Geologlcal Survey Pre“mlnary Geolog|c Map 23_02, scale 124,000




Page 1of 1

AUTHORSHIP DOCUMENTATION AND PRODUCT LIMITATIONS

PUBLICATION TITLE: Preliminary Geologic Map of the Liebre Mountain 7.5’
Quadrangle, Los Angeles County, California
Preliminary Geologic Map 23-02

LIMITATIONS: This map is considered preliminary, and the California Department of
Conservation makes no warranties as to the suitability of this product for any given purpose.
This map should not be considered as an authoritative or comprehensive source for landslide
and seismic hazard data. For landslide data, please visit the California Geological Survey
Landslides web page at: https://www.conservation.ca.gov/cgs/landslides. For seismic hazards
data and Zones of Required Investigation, please visit the California Geological Survey Seismic
Hazards Program web page at: https://www.conservation.ca.gov/cgs/sh/program.

First Author — Francesca N. Rodriguez, PG 10171

Francesca N.
Rodriguez

Date: September 26, 2023

Second Author — Brian J. Swanson PG 6494, CEG 2055

?)Aw fl [ Brian J.
A il At Swanson

Date: September 26, 2023 No. 2055

This authorship document accompanies the geologic map with the following citation:

Rodriguez, F.N. and Swanson, B.J., 2023, Preliminary geologic map of the Liebre Mountain 7.5’
Quadrangle, Los Angeles County, California: California Geological Survey Preliminary Geologic
Map 23-02, scale 1:24,000.


https://www.conservation.ca.gov/cgs/landslides
https://www.conservation.ca.gov/cgs/sh/program

	Map Layout
	Authorship Documentation and Product Limitations

