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consisting of displaced bedrock blocks and chaotically mixed rubble

quartz, silt, and fine sand. Locally pelmatozoan-bearing
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34722130 : ¥ N N / - . - _ Old landslide breccia (late or middle Pleistocene)—Rock avalanche breccia that - Lower Carbonate Member—Medium- to thick-bedded, light-gray to white, hematite-stained, rounded outcrops. Upper part contains well defined coarser-
[ %2 7] REER Ql, o o o constitutes the Blackhawk landslide. Breccia is derived chiefly from medium to coarsely crystalline, calcite marble. Has subordinate layers, up to 3 grained beds and a few dark, argillaceous quartzite beds. Quartzite of
Qw Qw; Qf o Qf1 - Qa Qc Q- — Qs - metamorphosed Paleozoic carbonate strata and subordinately from Pliocene m thick, of brown-weathering dolomite marble and siliceous marble and thick- Wildhorse Meadows older than other Late Proterozoic and early Paleozoic
P A Ql; "o T KPS conglomeratic sandstone and granitic rocks. Includes: to very thick-bedded, medium- to dark-gray calcite marble units, but specific relations are not known
— - Qolsc Q Old landslide breccia, carbonate rocks (Pleistocene)—Rock avalanche breccia Monte Cristo Limestone (Mississippian)—Upper part of Furnace Limestone of Baldwin Gneiss (Proterozoic)—Lineated orthogneiss and augen gneiss. Most is
f AVZ%A{.} r Holocene — derived from metamorphosed Paleozoic carbonate strata Vaughan (1922) as mapped by Richmond (1960), Dibblee (1964), and Sadler very coarse grained. Discordant U-Pb age on zircon is 175015 Ma (Silver,
N o g - Old landslide breccia, strata of Blackhawk Canyon (Pleistocene)—Rock (1981). Correlated with the Monte Cristo Limestone of the southern Great —— 1971). Includes:
B g ‘L{;ﬁ avalanche breccia derived from sandstone and conglomeratic sandstone Basin by Cameron (1981), and Brown (1984, 1987, 1991). Three members ,\\Ebga? Baldwin Gneiss, augen gneiss—Porphyroblastic biotite quartzofeldspathic
: = vj:fqd,} e, %L e - Old surficial deposits, undifferentiated (late to middle Pleistocene)—Moderately recognized in quadrangle: — gneiss. Similar to orthogneiss unit (Bbgo), but contains potassium feldspar
\m\ _ - Qyf Qya Qyp inylsqj P - Qys ) dissected, moderately consolidated deposits not assigned to any specific - Yellowpine Member—Heterogeneous, medium- to thick-bedded, interlayered, porphyroblasts up to 5 cm long, average size is about 2.5 cm. Concentration of
¢ 3 ‘%’;‘ e 5 5rs 2 "o o " surficial unit light- and dark-gray, calcite and dolomite marble porphyroblasts is highly variable, ranging from very sparse to rocks that are
'&,}} L= - Qyfy - - ‘;jﬁ 403 Qmof Moderately old alluvial-fan deposits (Pleistocene)—Sand and gravel, cemented. - Bullion Member—Thick- to very thick-bedded, light-gray to white, texturally about 40 percent porphyroblasts by volume. North of Baldwin Lake, foliation
\\3\&4‘ ~Qys’ — Easqh AAE g ol Western fans are mainly carbonate rock clasts; eastern fans are mixed carbonate massive, very pure bioclastic calcite marble. Grain size varies from fine to and lineation in augen gneiss is not as well developed as it is in orthogneiss
v m‘k N 5 Qyf; HEENC RN  QUATERNARY rocks, granitic rocks, quartzite, and gneiss clasts. Somewhat deformed in upper coarsely crystalline depending on metamorphism Bbgo Baldwin Gneiss, orthogneiss—Biotite quartzofeldspathic gneiss. North of
/ p— piedmont folds. May include some very-old alluvial fan deposits - Lower Member—Interlayered dark-gray and light-gray calcite marble that is thin Baldwin Lake, most, but not all rocks contain muscovite. Grain size highly
Qofs i - Moderately old landslide breccia, carbonate rocks (early Pleistocene)—Blocks to thick bedded, pelmatozoan bearing, texturally massive to mottled, and chert variable, but typically coarse to very coarse. Rounded, 1-cm-long potassium
Qof Qoc 4 and fragmented carbonate rock resulting from mega-landslide processes bearing feldspar grains are common. Quartz very abundant locally, making up about 50
e L Pleistocene - Moderately old landslide breccia, strata of Blackhawk Canyon (early Sultan Limestone (Devonian)—Middle part of Furnace Limestone of Vaughan percent of some rocks. Foliation defined mainly by irregular, discontinuous
Qmof | CENOZOIC Pleistocene)—Shattered and fragmented granitoid rock emplaced by mega- (1922) as mapped by Richmond (1960), Dibblee (1964), and Sadler (1981). mica layers, but felsic and mafic minerals are poorly segregated into layers in
landslide processes. Some highly broken blocks probably moved almost intact Cameron (1981) and Brown (1984, 1987, 1991) correlated members with much of unit. East of Baldwin Lake, gneiss has well-developed mineral
- Very old alluvial fan-deposits (middle to early Pleistocene)—Alluvial fans having members of Sultan Limestone of Hewitt (1931) in southern Great Basin. Three lineation. Rock strongly recrystallized subsequent to development of foliation
mainly carbonate rock clasts; moderately consolidated and moderately to well members recognized in quadrangle: and lineation; large percentage of micas are oriented at high angles to both.
dissected. Includes from younger to older: Dsc Crystal Pass Member—Thin- to thick-bedded, white calcite marble having Southeast of Baldwin Lake, blastomylonite (bgm) occurs along parts of contact
Quofs Very old alluvial-fan deposits, Unit 3 (early Pleistocene)—Moderately intermittent thin intervals of dark-gray calcite and dolomite marble. Lower part between orthogneiss and augen gneiss units
dissected. Sandy pebble-cobble deposits incised into uplifted parts of Qvofs of unit commonly is irregularly dolomitized and contains greater number of Bedrock, undifferentiated (Paleozoic and Proterozoic)—Quartzite, calc-silicate
2 b - Very old alluvial fan-deposits, Unit 2 (early Pleistocene)—Well dissected, gray metalimestone layers. White marble layers locally are pyrite-bearing, and rock, marble, and lesser schist. Probably includes parts of Cararra Formation,
moderately consolidated to indurated, sandy, pebble-boulder gravel west of commonly have iron oxide stained surfaces Wood Canyon Formation, and Stirling Quartzite
. Cushenbury Canyon. Eastward, unit is well cemented pebbly to cobbly fluvial - Valentine Member—Thin- to very thick-bedded, light-gray, pale-yellowish- Mylonitic zones (age unknown)—Thin mylonite zone, as thick as 20 m. Mylonite
| Pleistocene(?) | QUAT)];:RNARY fanglomerate; subrounded to well rounded clasts. Forms resistant ledges. brown, and white, finely crystalline metadolomite that is laminated to texturally contains porphyroclasts of potassium feldspar in very fine-grained matrix.
or Pliocene(?) | TERTIARY Moderately deformed in upper piedmont folds massive; some intervals contain lenticular to irregular nodules of white to pale- Separates orthogneiss and augen gneiss units of Baldwin Gneiss. Age and
Very old alluvial fan-deposits, Unit 1 (early Pleistocene)—East of Cushenberry brown chert. Lithologically resembles Sevy Dolomite of Basin and Range lateral extent is unknown
Canyon, unit is sand, cobble, and boulder fanglomerate made up of interbedded Province, and is more dolomitic than type Valentine Limestone Member
b h fluvial and debris flow deposits. Clasts are predominately marble in well described by Hewett (1931) REFERENCES
' cemented sandy matrix. Well-dissected surfaces characterized by etched and Bonanza King Formation (Cambrian)—Lower part of Furnace Limestone of
L Pliocene | TERTIARY pitted limestone clasts; forms resistant ledges. Intensely deformed in upper Vaughan (1922) as mapped by Guillou (1953), Richmond (1960), Dibblee Barnes, Harley, and Palmer, A.R., 1961, Revision of stratigraphic nomenclature of
ii[li(i)g;)e @ piedmont folds (1964), and Sadler (1981). In Big Bear City quadrangle, Bonanza King is Cambrian rocks, Nevada Test Site and vicinity, Nevada, in Short papars in the
) - Slide breccia (Pleistocene? or Pliocene?)—Breccia and large brecciated blocks of highly recrystallized; locally subdivided into informal members geologic and hydrologic sciences: U.S. Geol. Survey Prof. Paper 424-C, p.
- S - Proterozoic quartzite of Wildhorse Meadows (Bwh). Unit is monolithologic. €b Bonanza King Formation, undivided—Dark and light dolomite marble lacking C100-C103.
Largest part appears to have originated as single slide block from east side of characteristics diagnostic of specific members Brown, H.J., 1984, Summary of the geology of the north range front of the San
Gold Mountain near Baldwin Lake, but may include smaller masses from north - Bonanza King Formation, gray dolomite member—Medium- to thick-bedded, Bernardino Mountains, Lucerne Valley, California, in Kupferman, S., Mclver,
side of mountain. Includes: medium-gray, texturally massive to mottled, fine- to medium-grained dolomite D., and Morton, P., eds., Major limestone producers of the western Mojave
QTbb Basal breccia (Pleistocene? or Pliocene?)—Breccia, matrix and clast supported. marble and calcareous metadolomite; interlayered with subordinate light-gray Desert, California: American Institute of Mining Engineers, 112th Annual
L CRETACEOUS Almost all clasts are angular white quartzite. Matrix is orangish brown clayey to white dolomite marble and calcareous metadolomite Meeting, Los Angeles, Field Trip Guidebook, p. 12-19.
silt, sand, and fine lithic material. Appears to be basal brecciated material - Bonanza King Formation, white dolomite member—Thin- to very thick- Brown, H.J., 1987, Geologic setting and operations overview, Lucerne Valley
| MESOZOIC related to major slide block(s) of Proterozoic quartzite of Wildhorse Meadows bedded, white to light gray, massive to laminated, fine-grained dolomite marble. limestone mining district, Lucerne Valley, California, in Pierce, W., ed., 21st
(Bwh) from east and north sides of Gold Mountain near Baldwin Lake Very similar to dolomite in Cambrian Nopah Formation in quadrangle to west; Annual Industrial Mineral Conference Proceedings: Arizona Bureau of Mines
Breccia (Pleistocene? or Pliocene?)—Rock avalanche? breccia. Breccia is derived unit as mapped here probably includes some Nopah Special Report 4, p. 44-54.
) chiefly from metamorphosed Paleozoic carbonate strata and subordinately from Bonanza King Formation, middle Member—Thin- to thick-bedded, light- to Brown, H.J., 1991, Stratigraphy and paleogeographic setting of Paleozoic rocks in the
57 . CRETACEOUS Pliocene conglomeratic sandstone and granitic rocks. Includes: medium-gray, laminated to massive to mottled dolomite marble and calcareous San Bernardino Mountains, California, in Cooper, J.D., and Stevens, C.H., eds.,
OR JURASSIC - Breccia, carbonate rock—Rock avalanche? breccia derived from metadolomite; grain size varies from fine to coarse. Member contains two or Paleozoic Paleogeography of the western United States-II: Pacific Section,
metamorphosed Paleozoic carbonate strata. Includes breccia derived from more 2- to 20-meters-thick intervals of greenish-brown and grayish-brown Society of Economic Paleontologists and Mineralogists, v. 67, p. 193-207.
conglomeratic sandstone of Old Woman Sandstone (T0s). Sedimentary strata metasiltstone, argillite, hornfels, and impure limestone (€ba); similar to Cameron, C.S., 1981, Geology of the Sugarloaf and Delamar Mountain areas, San
1 l are disorganized and bedding is rarely discernable Dunderberg Shale Member of Nopah Formation Bernardino Mountains, California: Cambridge, Massachusetts Institute of
- Breccia, granitic rocks—Rock avalanche? breccia derived from Cretaceous - Bonanza King Formation, lower Member—Thin- to thick-bedded limestone Technology, Ph.D. Thesis, 399 p.
granitic rocks and calcite marble and subordinate dolomitic marble and metadolomite; Dibblee, T. W., Jr., 1964, Geologic map of the Lucerne Valley quadrangle, San
r PENNSYLVANIAN - Conglomerate of Cushenberry Springs (Pleistocene? or textures vary from massive to mottled to laminated. Rocks are white, massive, Bernardino County, California: U.S. Geological Survey Miscellaneous
Pliocene?)—Consolidated to cemented, very thick to indistinctly bedded, and coarse grained near granitic rocks; elsewhere they are light to medium gray, Geologic Investigations Map 1-426, scale 1:62,500.
J pebble to boulder conglomerate; most abundant clast type is medium to coarse well bedded, and finely laminated. South of Bertha Ridge lower member is Guillou, R.B., 1953, Geology of the Johnston Grade area, San Bernardino County,
grained marble texturally massive and light- to dark-gray. Where faulted, fractured, or tightly California: California Division of Mines Special Report 31, 18 p.
- Sandstone and conglomerate (Pleistocene? or Pliocene?)—Consolidated pebble folded, rock is secondarily dolomitized and member is difficult to distinguish Hewitt, D.F., 1931, Geology and ore deposits of the Goodsprings quadrangle, Nevada:
| MISSISSIPPIAN to boulder, marble- and granitic-clast conglomerate interbedded with lesser from other dolomitic members. Probably correlative with Papoose Lake U.S. Geological Survey Professional Paper 162, 171 p.
medium to very coarse grained lithic arkose; sediment source from south Member of Bonanza King Formation as used by Barnes and Palmer (1961) Matti, J.C., and Morton, D.M., 1993, Paleogeographic evolution of the San Andreas
- Sedimentary rocks of Lone Valley area (Pleistocene? or Pliocene?)—Clayey - Carrara Formation (Cambrian)—Heterogeneous unit of interbedded calcite fault in southern California: A reconstruction based on a new cross-fault
- siltstone and sparse conglomeratic arkose interbeds. Siltstone is unconsolidated marble, phyllite, calc-silicate rock, schist, and lesser quartzite. Upper part correlation, in Powell, R.E., Weldon, R.J., and Matti, J.C., eds., The San
to moderately consolidated; arkosic beds carbonate-cemented. Siltstone is light typically contains large proportion of carbonate rock; lower part is thinly Andreas fault system: displacement, palinspastic reconstruction, and geologic
DEVONIAN brown to greenish brown, arkose is pale tan. Bedding in siltstone is indistinct. bedded, and contains a large proportion of phyllite and quartzite. Carrara is evolution: Geological Society of America Memoir 178, p. 107-159.
Unit may represent lacustrine deposit containing small, thin deltaic interbeds equivalent to lower part of Furnace Limestone of Vaughan (1922) as mapped by Matti, J.C., Morton, D.M. and Cox, B.F., 1992, The San Andreas fault system in the
h L PALEOZOIC - Old Woman Sandstone (Pleistocene? and Pliocene?)—Fluvial arkosic sandstone, Guillou (1953), Richmond (1960), Dibblee (1964), and Sadler's Furnace vicinity of the central Transverse Ranges province, southern California: U.S.
conglomeratic sandstone, and conglomerate; medium- to coarse-grained; Limestone units F1-F3 (Sadler, 1981). Correlated with Carrara Formation of Geological Survey Open-File Report 92-354, 40 p., scale 1:250,000.
predominantly reddish, subordinately pale yellowish brown or gray. Contains southern Great Basin by Stewart May, S. R., and Repenning, C. A., 1982, New evidence for the age of the Mount Eden
pebbles to boulders of quartzite, lineated granitic gneiss, amphibolite, granite, €z Zabriskie Quartzite (Cambrian)—Vitreous, quartz-cemented quartzite. fauna, southern California: Journal of Vertebrate Paleontology, v. 2, p. 109-113.
basalt, and rare limestone. Thin-bedded to massive, well-developed cross- Distinguished from quartzites of Cambrian Wood Canyon Formation and Late Powell, R.E., and Matti, J.C., 2000, Geologic map and digital database of the Cougar
bedding; sediment source from north. Includes: Proterozoic Stirling Quartzite by purity, lack of feldspar grains, whiteness, and Buttes 7.5' quadrangle, San Bernardino County, California: U.S. Geological
- Old Woman Sandstone, sandstone member—Lithic, arkosic sandstone massive structure. Uniformly white, but some fracture surfaces are stained Survey Open-File Report 00-175, scale 1:24,000.
interbedded with conglomeratic sandstone and conglomerate; volcanic clasts yellow, orange or hematite-red by iron oxides. Very pure; quartz is almost only Richmond, J.F., 1960, Geology of the San Bernardino Mountains north of Big Bear
r CAMBRIAN predominate, but also has abundant marble; sediment source from north mineral in rock. Medium- to fine-grained, but contains scattered grains up to 5 Lake, California, with a tabulated list of mines and mineral deposits by C.H.
Tiv Sedimentary strata of Lucerne Valley (Pliocene)—Brown lacustrine clay and silty mm across which are not aligned to define bedding. Thick bedded to massive; Gray, Jr.: California Division of Mines Special Report 65, 68 p.
clay interbedded with fluvio-lacustrine greenish gray and brown silt and fine bedding unrecognizable in many exposures. Locally, unit contains bedding Rogers, T.H., comp., 1967, San Bernardino sheet of Geologic map of California:
sand. Overlies Old Woman Sandstone (Tos) with angular unconformity. plane partings of phyllitic argillaceous rock Correlated with Zabriskie Quartzite California Division of Mines and Geology, scale 1:250,000.
Contains late Pliocene vertebrate fossils (May and Repenning, 1982). Unit may of southern Great Basin by Stewart and Poole (1975). Average thickness as Sadler, P.M., 1981, The structure of the northeast San Bernardino Mountains,
include early Pleistocene strata. Part of unit probably equivalent to part of Old calculated from outcrop width is 400 m, but where exposed, upper and lower California: notes to accompany 7.5 minute quadrangle maps submitted for
Woman Sandstone contacts are sheared compilation onto the San Bernardino 10x20 quadrangle: California Division of
Tsy Sedimentary rocks south of Big Bear Lake (Miocene?)—Siltstone, fine- to coarse Wood Canyon Formation (Cambrian)—Quartzite, quartzose phyllite, and minor Mines and Geology Open File Report OFR 82-18 S.F., 26 p.
J J sandstone, pebbly sandstone, and minor greenish mudstone. Unit is moderately calc-silicate rock. Most places in quadrangle subdivided into three subunits: Silver, L.T., 1971, Problems of crystalline rocks of the Transverse Ranges: Geological
well consolidated, thin to thick bedded, locally indistinct stratification. White, €ws Wood Canyon Formation, siltite-quartzite unit—Siltite and lesser interbedded Society of America Abstracts with Programs, v. 3, no. 2, p. 193-194.
pale-brown, and brownish-gray quartzite. Siltite is argillaceous, dark gray to greenish gray. Well bedded, but Stewart, J.H., and Poole, F.G., 1975, Extension of the Cordilleran miogeosynclinal belt
Ts3 Sedimentary rocks south of Bertha Ridge and John Bull Mountain bedding typically indistinct because of dark color of rocks. Bedding ranges to the San Andreas fault, southern California: Geological Society of America
L II;II:gEEROZOI c (Miocene?)—Two distinct lithologies: (1) Limestone-clast conglomerate. from very thin to medium thick. Beds are relatively parallel to lensoidal. Bulletin, v. 86, p. 205-212.
Consolidated to cemented; medium- to thick-bedded; light- to medium-gray, (2) Quartzite is dark gray to light brownish gray. Medium to fine grained, in beds Streckeisen A., 1976, To each plutonic rock its proper name: Earth Science Reviews,
L PROTEROZOIC Siltstone, fine- to coarse-grained sandstone, and pebbly sandstone;white, ranging from 0.5 cm to about 7 cm. Thinner beds are typically lensoidal on v. 12, p. 1-33.
brownish-gray, and greenish-gray outcrop scale. Thickness uncertain, but probably greater than 40m Vaughan, F.E., 1922, Geology of the San Bernardino Mountains north of San Gorgonio
J - Garnetiferous alaskite (Cretaceous)—Alaskite; only mafic minerals are small, €wc Wood Canyon Formation, coarse-grained quartzite unit—Quartzite, pebbly Pass: California University Publications in Geological Sciences, v. 13, p. 319-
rare, widely scattered, biotite grains. Consists chiefly of albite, quartz, quartzite, and minor argillaceous siltite. Quartzite is thin to thick bedded, white, 411.
potassium feldspar, and muscovite. Small, red garnets found irregularly pale yellowish tan, and pale purple; much is feldspathic. Lower part contains
throughout unit, but concentration is highly variable. Medium grained and fine numerous beds containg abundant, matrix- and clast-supported, 1-cm-wide, EXPLANATION
< grained, variable on outcrop scale. Unlike Cretaceous monzogranite of Cactus well-rounded quartzite pebbles. Pebble beds are separated by thick, medium-
} AGE UNKNOWN Flat (ch?, which it intrudes, alaskite has no penetrative fabI:lC . o and coarse-grained b.eds of white qua.rtzne contalmng.W}dely scattered, slightty Contact—Solid where located within +15 meters; dashed where
Monzogranite of John Bull Flat (Cretaceous)—Medium-grained biotite more angular quartzite pebbles. Middle part of unit is about 30 m of pale located within £30 meters
/ i . / : : monzogranite. Distingiushed by uniform grain size (except near borders), purple, black layered, prominently cross-bedded quartzite. Cross-bedded
..... m ' 7 [ , SN RS S : R _ : N 2 \ 5 B \ AN abundant potass.lum feldspar, low color 1ndex., apd ﬁne-gra1ned rock in outer quartzite grade§ bed by bed upward _1nto siltite-quartzite unit (€ws) of Wood ———-.ss Fault—High angle. Solid where located within +15 meters; dashed
/ . ¢ i \ X part.  Color index averages about 7; biotite is only mafic mineral. Canyon Formation. About 45-60 m thick where Tlocated within £30 meters: dotted where
Nonporphyritic; has no directional or penetrative fabric. May be related to - Wood Canyon Formation, biotite schist unit—Biotite schist. Black, indistinctly concealed ’
monzogranite of Stanfield Cutoff bedded, but massive-appearing. Composed mostly of very fine-grained biotite,
DESCRIPTION OF MAP UNITS Ks Monzs)g.ran{te of Stanf}eld Cut(?ff (Cretaceou.s)—.Blotlte' monzogranite. and less.er amounts of quartz and filblte. Almost all rocks also contain sparse, A A A aaaaaa  Thrust faultOlder over younger. Solid where located within <15
Distinguished by consistent medium to fine grain size, seriate texture, and fine-grained metamorphic tourmaline. Grades bed by bed upward into coarse- o
. .. . . . . . . meters; dashed where located within +£30 meters; dotted
. . . absence of other distinctive characteristics. Color index ranges fron 3 to 9. grained quartzite unit (€wc). Contains locally abundant Scolithus and flaser-
Qw Very young wash deposits (late Holocene)—Thin, unconsolidated to locally L. . . . . . . where concealed.
cemented sand and eravel deposits in active washes: cemented onlv where Biotite is only mafic mineral; forms thin crystals in much of unit. Has very laminated zones. About 15-20 m thick.
carbonate rock detri%us resel:l ¢ Typically shows f"resh flood SCO}IIII‘S and fine-grained chilled border, which in places contains bipyramidal quartz. Stirling Quartzite (Late Proterozoic)—Part of Saragossa Quartzite of Vaughan
P - Ypleaty . Locally has sparse 1.5-cm-long orthoclase phenocrysts.  Texture is (1922) as mapped by Dibblee (1964). Lower part of Chicopee Formation as A -
channel-and-bar morphology. Locally includes small areas of older surficial o . . . . . . Anticline
deposits hypidiomorphic-granular; rock has no directional fabric mapped by Guillou (1953); lower member of Chicopee Canyon Formation as v
Qw, Very young wash deposits, Unit 1—Unconsolidated to locally cemented sand - Mylonite ((;retaceous)—'Mylonlte and 1}1tensely mylonitized, fine-grained, mappc?d by Rlcfhmond (1960). Correlated Wlth the Stirling Quartzite and l Syncline
and oravel deposits in. and bordering. active washes: cemented onlv where leucocratic monzogranite. About 40 m thick; extent unknown Johnnie Formation of the southern Great Basin by Stewart and Poole (1975). T
& POSIES 1N, 2, ’ Y Granitic orthogneiss (Mesozoic or Proterozoic)—Foliated, lineated, leucocratic Here subdivided into three informal members: . .
carbonate rock detritus present. Typically shows fresh or muted flood scours . ; . . . . . . . . Strike and dip of beds
______________ and channel-and-bar morphology. Forms terrace risers borderine active washes biotite granite gneiss. Porphyroblastic; fine to coarse grained Psq Quartzite member—Light-gray, yellow-gray, and white feldspathic quartzite and
. P .gy. 18 Mixed plutonic and metasedimentary rocks (Mesozoic to conglomeratic quartzite. Approximately lower two-thirds of member is 70 .
Qf Very young alluvial-fan deposits (late Holocene)—Unconsolidated to locally . . . . . L . . . . -1~ Inclined
cemented. undissected deposits of eravel and sand that form active or recentl Proterozoic)—Gneissose metaplutonic rocks, predominantly intermediate in medium- to thick-bedded, poorly sorted, fine- to coarse-grained feldspathic
. ’ . P & L y composition and containing dioritic and paragneissic inclusions quartzite containing sparse matrix-supported pebbles up to 1 cm across. Upper .
— active parts of alluvial fans. Essentially no pedogenic soil development . . . s P . . —+—  Vertical
NN . . . . Granodiorite of Hanna Flat (Cretaceous)—Coarse-grained hornblende-biotite third is medium- to thin-bedded, poorly to moderately well sorted, fine- to
A - Qfy - Very young alluvial-fan deposits, Unit 1—Unconsolidated to locally cemented, . o . . . . . .
e e oo, o . . . granodiorite.  Irregularly porphyritic; has 2-cm-long, crude, scattered medium-grained feldspathic quartzite. Bedding upper part of member is 70
deposits of gravel and sand that form recently active parts of alluvial fans; . . - . . o . _ Overturned
i\ . . . phenocrysts. Average color index 15 in eastern part, grading to 10 in western parallel-planar, weathering slabby; current and oscillation ripple-marked <
LA cemented only where carbonate rock detritus present. Underlies deposits of ) . . . .
AW . . . . part; concentration of hornblende and sphene decreases from east to west also. surfaces are common. Thickness as calculated from outcrop width is . . . ..
S Qyc active fans and cut by channels carrying active fan sediments . . . . Strike and dip of metamorphic foliation
\ . . . 40Ar/39Ar incremental age on hornblende is 76.5 Ma (R.J. Fleck, written approximately 120 m
. Qa Very young alluvial-valley deposits (late Holocene)—Unconsolidated to locally . . L
< . commun., 1996) Carbonate member—Wavy bedded, light-gray to light-tan-weathering limestone, 70 .
S cemented sand and gravel deposits in valley bottoms . . . . . . . . . . . —a—  Inclined
\ Q Very young colluvial deposits (late Holocene)—Unconsolidated sandy and pebbl Monzogranite, undifferentiated (Cretaceous)—Biotite monzogranite. Generic limey dolomite, argillaceous limestone, and lesser quartzite. All carbonate
Sewage c y young . P . Y pevdly unit; rocks may represent more than one pluton. Most are medium- to coarse- rocks are fine- to coarse-grained marble and variable amounts of calcsilicate .
Disposal- deposits of hillslopes and bases of slopes. May include some slightly older . . s . . L . . —4—  Vertical
= stablized colluvial deposits. No pedogenic soil development grained, relatively leucocratic biotite monzogranite ranging to granodiorite minerals, but almost everywhere sedimentary structures are preserved.
T soa © P . pedog P . . Porphyritic monzogranite (Cretaceous)—Biotite monzogranite. Medium-grained Interbedded with (1) medium- and thick-bedded, medium-grained quartzite, (2) . . . . U ..
s -Qt - | Very young talus deposits (late Holocene)—Unconsolidated to slightly .. . . . . . Strike and dip of high strain foliation in granitic rocks
3 T L . . groundmass containing abundant to sparse phenocrysts of potassium feldspar, laminated to massive calcite marble, (3) quartz-sand-bearing marble, and (4)
5 consolidated deposits of angular and subangular pebble-, cobble-, and boulder- . . . . o . e
5 . . . typically 1 to 4 cm long. Color index about 10; weathered outcrops are typically calc-silicate rock. Poorly and incompletely exposed, but dolomitic limestone 70 .
¥ size material that form scree and rubble on hillslopes and base of steep slopes L . . . . . . . . ——  Inclined
fezE g Very young lacustrine deposits (late Holocene)—Active and recently active oxidized to light orangish brown. Locally contains abundant inclusions of and quartzite appear to dominate. About 120 m thick; base not exposed
s y young . P . . Y dioritic rock Lower quartzite member—Quartzite. Massive to faintly layered; layering may . .
lacustrine deposits. Restricted to Baldwin and Erwin Lakes areas R . . . . . . . . . . Bearing and plunge of linear features
20 al Verv voung lacustrine deposits. Unit 2—Silt and clavey silt. containin Monzogranite of Top Spring (Cretaceous)—Biotite monzogranite, possibly or may not reflect bedding. White, highly recrystallized; no detrital grain
Ouart; = sc)z;ttZre d sgan d orains. Pale It)an to ’brownish a Relatively gohere’n ¢ when d g ranging to granodiorite. Contains about 2 percent primary? muscovite. Color shapes preserved. Considered possible Stirling Quartzite, but could be part of 704—2— Minor fold axes
Syenite Irreeularl cag ed b fine-crained eva o%itey'mineral(s)y Laree and smerl}lli index about 7. Has subtle, but distinct foliation, which could be incipient Proterozoic quartzite of Wildhorse Meadows (Bwh). Mapped only in
guary capp Y & . P . - 4B ductile deformation or partially recrystallized well-developed ductile foliation. northeastern part of quadrangle; not contiguous with well-identified Sterling 70 - . . .
5 - — — — quartzite blocks from Gold Mountain may be present in lake sediments at depth . . . . . <+—— Strain-aligned minerals in granitic rocks
A / Syenite / Monzodiorite \Dwnte P R . . . . . Fine grained. May be related to Cretaceous monzogranite of Cactus Flat (Kcf) Quartzite units in central part of quadrangle
S Qly - Very young lacustrine deposits, Unit 1—Lake sediments similar to very young . X . R . . . .
90 65 S . . . . . . . . Muscovite-biotite monzogranite (Cretaceous)—Coarse-grained muscovite-biotite Quartzite of Wildhorse Meadows (Late Proterozoic)—Quartzite. Lower quarter 70 . . . . -
lacustrine deposits, Unit 2 (Ql,), but mixed with fine-grained fluvial sediment . . . . . L . . . . . <— Strain-aligned minerals in gneissic rocks
Classification of granitic rock types (from IUGS, 1976, and Streckeisen, 1976). reworked by wind-driven wave action during periods of high water. Probabl monzogranite. Fairly leucocratic; muscovite is abundant and conspicuous. of exposed formation is medium-to thick-bedded, medium-grained, white
A, alkali-feldspar; P, plagioclase feldspar; Q, quatrz underlies an}:i may interfinger with Qlo s diminrzs & ’ Y Ductilely deformed quartzite similar to quartzite member of Stirling Quartzite (Bsq). About 40 cm
[o e ° Y 8 " . - Quartz diorite (Cretaceous)—Biotite-hornblende quartz diorite to tonalite, of conglomeratic quartzite where unit is depositional on orthogneiss of
4 © Qs | Very young surficial deposits, undifferentiated (late Holocene)—Sand and . . . . . . . .
v, = ebble to small cobble eravel not assiened to any specific surficial materials medium-grained, dark greenish gray to black, hydrothermally altered Proterozoic Baldwin Gneiss (Bbgo). Thick beds in lower quarter of exposed
“ E nit. Unconsolidated gt o moderatel £ consoli d:te(g) Includes wash. fan - Mixed mafic diorite and gabbro (Cretaceous or Jurassic)—Biotite-hornblende formation show indistinct internal bedding and some large scale cross-bedding;
ﬁ"l' colh.lvium and alluvial-valley de ositsy ’ ’ ? diorite and quartz diorite, and hornblende-biotite diorite and quartz this part of unit forms angular outcrops. Grades upward into white, gray, and
aw N arey P . . monzodiorite. Fine- to coarse-grained. Appears to have some spatial relation to pinkish-gray, thick and massively bedded quartzite, which makes up rest of
1 Qyf Young alluvial-fan deposits (Holocene and late Pleistocene) Slightly . . . .. . . . . .
. . . . : Paleozoic carbonate rocks and intermediate composition Mesozoic plutons. exposed formation. Rocks are micaceous, and weather into irregularly
consolidated to cemented, undissected to slightly dissected deposits of unsorted Rocks of this unit have wide compositional and textural range, but are
bouldefrs, cobbles, gravel, and sand that form 1nact1v§ parts of alluvial fans. distinguished from other units by their very high color index. Average color
Sand in all Qyf units ranges from fine to coarse grained. Many fans have index 45. Unit may include rocks of more than one period of intrusion
unsorted clast and matrix-supported debris-flow fabrics. ~Subunits of Qyf Diorite and. abbro (Cyretaceous)—lntermin led mafic and intermediate rocks of
°15' 15’ . . Ily form a nested series of thin fills that include from younger to older: g &
313 6°4 3 NS genera y yourg varied composition and texture. Color index ranges from 50 to 95. Includes
ogH1 " 116°45' g falo . . - . ¢ . : .
116°52'30 . . nys : Young alluvial-fan .deposns, I.Jmt S (late Holocene) sa“d and pebble bot}lder coarse- to very coarse-grained hornblendite and hornblende gabbro, medium- to
Base from U.S. Geological Surve Geology mapped by F.K. Miller, 1975-1976, 1995-1996, 2001; gravel. Unconsolidated to slightly consolidated; sand is fine to coarse grained. . . . . .
e o g y SCALE 1:24.000 J.C. Matti. 1991-1996: R.E. Powell. 1977 0 e t hicallv hichest i Jative to other Quf unit coarse-grained biotite-hornblende diorite, fine-grained, dark-colored diorite to
7.5' Big Bear City quadrangle, 1971 Eat o ’ T ’ T Q ] v Ccupll‘;’s Opl otgrapdlca }‘It 1‘% e'st Eosll 1tonI;ela tvetoo Ser d y (;ml T)bl bould quartz diorite, medium-grained diorite and quartz diorite, and coarse- to Basement rocks of Peninsular - Basement rocks of San Bernardino Basement rocks of San Gabriel Basement rocks of San Gabriel
Polyconic projection 0 L yf4 3 oung ? 1;}'121 ) anl_ de[t)oslt(s), slin}lnl (cznzoliga(:efgne]))i_ffejlsl frz::n ge v Z;l;?mz extremely coarse-grained gabbro-dioritic pegmatite Ranges type Mountains and Mojave Desert types Mountains type (upper plate of Mountains type (Pelona Schist in
== =S =SS =S grave. Lnconsolidated 1o Sughtly ' . 5 - Biotite quartz diorite (Cretaceous)—Quartz diorite; biotite is only mafic mineral. Vincent Thrust) lower plate of Vincent Thrust)
Qyfa by rel'a tve topograp_hlc positlon and overlap r? lations Medium to fine grained, even grained to slightly foliated; has granoblastic
5 0 Young alluvial-fan deposits, Umt.3 (late an.d middle H.olocene)—.Sand and looking texture. Quartz is about 10 percent, color index averages about 25.
= Igbfblz;lzoglfg Qgr ?Vil' rgz;zzsgl(iat:; ltl(i)csli)gslil;tilznconsohdated. Ditfers from Contains sparse sphene. Texture and composition relatively uniform throughout o o o e o 116°15"
A Vi R Yla 0¥ . OPOBIapCp . body. Intrusive relations with other plutons are ambiguous. Conspicuous 117°30 17915 117°00 116°45 116°30
CONTOUR INTERVAL 40 FEET “Qyfp - Young alluvial-fan deposits, Unit 2 (early Holocene)—Sand, silty sand, and . . . s
- 0 . . . absence of well developed fabric found in adjacent plutons suggests biotite
granule-pebble gravel. Slightly to moderately consolidated. Differs from Qyfy quartz diorite is younger or s an older metamorphosed body
LOCATION MAP by relative topographic position, overlap relations, degree of consolidation, and Monzogranite of Cactus Flat (Cretaceous)—Biofite monzogranite. Contains 1 to
average grain size, and from Qyf; by relative topographic position and slight ) pircent primary muscovite, Medium fo coarse grained ga nd loc.:ally has poorly 34°30'— — 34°30'
° ° ° ° ° () ° lo f ° Qvf Yoddferen:;iazr i;ange gdrz;losslilt: Unit 1 (carly Holocene and late formed, 1-cm-long feldspar phenocrysts. Average color index is 10. Rock is
Preliminary Geologic Map of the Big Bear City 7.5' Quadrangle, San Bernardino County, California & z . Unit 1 (early Holocene and lat characterized by pervasive duetle-britle fabric very abvious in thin seetion
Plelst(')cene)’—Sanq and pebble-bou er grave.. ightly to IEO erlatte Y but not apparent in most outcrops. Locally rock is noticably to highly lineated.
COIlSOlldatF:d, sa.n.d s ﬁne.to coarse gralped. lefers‘fr(?m Qyf, by relative All quartz is ductilely deformed, having elongations between 3 and 10 times
topograph.lc position and Shg}.lt difference 10 average gramnsize width. Feldspars are broken and tectonically shaped, and typically show
Qya Young alluvial-valley deposits—Unconsolidated alluvial sand and gravel; . L . . .
Version 1 0 restricted to small perched valleys considerable grain-size reduction. Micas are disaggregated and many wrap ™
° . . P 4 . - around felsic grains. Muscovite-bearing variety mapped separately:
-Qyao | Young alluvial and slope wash deposits, oxidized (Holocene and late . . A .
— Pleistocene)—Arkosic sand and pebbly to cobbly sand forming an apron on i Monzogranite of Cactus Flat, muscovite-bearing unit
north flank of San Bernardino Mzunta?ns SurfaZe characterizegd b (I))xi dized (Cretaceous)—Muscovite-biotite monzogranite. Similar to monzogranite of
B . . . Y . Cactus Flat (Kcf) in all respects, except consistantly carries 3 to 5 percent
* y grains of potassium feldspar; deposits appear orange on color aerial muscovite
— * ) ¢ Youfll;om%lr:lr))?iss' H:VI: cor;;alllns c:;l:pc())rs?tl;)re b(l:)r(lie;dizs:(lll ho{lézlll;cene and  late - Monzogranite of Smarts Ranch Road (Cretaceous)—Muscovite-biotite 34°15'
. P . - ’ : E : .
. 1 Any use of trade names is for descriptive purposes only and does not imply endorsement by Pleistocene)—Unsorted bouldery debris flows containing boulders of biotite monzogra.mte and biotite monzogranltff. Coar§e to very coarse gr;'nned.
Fl'ed K Mlllel' the Federal Government. . B . Characterized by well developed, pervasive lineation defined by elongation of
f . monzogranite as large as 2 m in diameter. Surface morphology is hummocky . . . . .
year SO0 . both mafic and felsic minerals and disaggregated trains of minerals. Color
i and debris flow levees are common . .
S c le nc e Note: Qyc Young colluvial deposits (Holocene and late Pleistocene)—Silt, sand, and pebble index averages 10; muscovite averages about 3 percent. Pale purple gamet
. . . . In this version (1.0) of the "Preliminary Geologic Map of the Big Bear City 7.5' ] yc d§ osits of hillslo es and base of slopes. Inactive. slightl ’dissec’te d sII)i hil irregularly distributed through unit; locally abundant, more commonly absent. ~ Nga edmmE s e
f or Am@f Ica Dlgltal prep aratlon by Quadrangle, San Bernardino County, California", identification and correlation of some cogsoli dated P pes. » SUghty - SHEILY Is intensely deformed, and recrystallized. All fine grained feldspar producedby =~ /G Soan = W
- * Quaternary and late Tertiary units on the north side of the San Bernardino Mountains has Q Young playa deposits (Holocene and late Pleistocene)—Clay, silt, and sand milling is recrystallized as are sutured boundaries and elongate grains of 3 Fontana /g% , SEEEEEEE S
— not been reconciled with more recent and detailed work on Quaternary and late Tertiar yp gpP Y P . Y ’ ductilely deformed quartz. Recrystallization contrasts strongly with unmodified X @ /J  =\"%, 2 5]
Q y y ponded in small, closed depressions Y q Yy
1 units to the north in the Cougar Buttes 7.5" quadrangle (Powell and Matti, 2000). The ‘A“A’\agllJ & Young landslide de, osits (Holocene and late Pleistocene)—Slope-failure deposits fabric of monzogranite of Cactus Flat (Kef) = N Mission Creckstrand B e @ gAY EEN
extent of necessary reconciliation is not known at the time of this Open-File release, but QAAK\DXSBBA gla P . . p P Marble, undifferentiated (Paleozoic)—Limestone and dolomitic marble. Near N _ eI\ ™ s LT T
° ° y P ’ 4 of displaced bedrock blocks and (or) chaotically mixed rubble. Deposits are . . S .
necessary corrections, possibly involving the results of additional field studies, will be made . . s I white to medium-dark gray; most is light to medium gray. Coarse to very coarse 117°30
2004 . X . probably inactive under current climatic conditions and under moderate to . . I . . i B Kine F . .
in a later version of this map. strone eround-shaking conditions grained. Much is probably derived from Cambrian Bonanza King Formation 34°00
N 8 BT . - . . . (€b), but other Paleozoic carbonate units may be represented
Qys - Young surficial deposits, undifferentiated (Holocene and late . X . R . .
e . . . . . . . Bird Spring Formation, undifferentiated (Pennsylvanian)—Upper part of
Plelstoce?ne)—Shghtly (_11ssected, slightly consolidated d§p051ts no‘E assigned to Furnace Limestone of Vaughan (1922) as mapped by Guillou (1953), Richmond s
1U.S. Geological Survey any specific surficial unit. Includes wash, fan, and colluvium deposits (1960), Dibblee (1964), and Sadler (1981); correlated with Bird Spring ;e
904 W Ri ide A R 202 Co! Old alluvial-fan deposits (late to middle Pleistocene)—Fluvial and debris-flow Format’ion of southern Gr’eat Basin b Cameron, (1981) and Brown (1984, 1987 25 Km
versidae Avenue, koom fan deposits. Sand to boulder; clast types reflect up-canyon bedrock units. 1991). Three members recognized ir}ll quadrangle: ’ ’ | 117°15'
Spokane, WA 99201 Moderately to well consolidated and dissected. Includes: ) . ) . . ' | [
- - - \ ' o U o A
Qof, OId alluvial-fan deposits, Unit 3 (late Pleistocene)—Sand to granule-boulder IFel® Ufr’lll’:giucn?rt‘(’)"::::’sxe':‘r‘y’:;—Gllin:zzflzﬁz Eg;]tjfeol?é::ll;nle:gz?m;oiﬁ E::gzg» 117°00 116°45 116°30 116°15
gravel.' Moderafely dlssected.ﬂuVIal al.ld debris-flow alluvial far_l deposits . Typical lithologies include white, gray, or mottled marble and cherty, silicified Map showi ional logic fi k and 1 : f Bie Bear City 7.5' d le. Fault dified fi Matti and oth 1992). Matti and Morton (1993 d R 1967
Qoc Old colluvial deposits (late to middle Pleistocene)—Moderately dissected, slightly ble th . ified i K has 12 m thick. Yellowish- t ap showing regional geologic framework and location of Big Bear City 7.5' quadrangle. Faults modified from Matti and others ( ), Matti and Morton ( ), and Rogers ( )-
to moderately consolidated, stabilized deposits of sediment, rock fragments, and Ln ar e.that are lﬁtiﬁt@n 1eb nzipact ages as much as 12 m thick. Yellowish-to Faults shown in colors are strands of the San Andreas Fault; red indicates modern traces of the San Andreas Fault. BF—CVS, Banning Fault—Coachella Valley segment; GHS, San
soil material deposited by rain wash or slow continuous downslope cree; . TOWRISH-gray py1iIe 18 suborcinate . . Andreas Fault—Garnet Hill strand; BPF, Beaumont Plain fault zone; CHH, Crafton Hills horst-and-graben complex; GHF, Glen Helen Fault; ICF, Icehouse Canyon Fault; MVF, Morongo
S P Y Pe P . Middle Carbonate Member—Medium- to thick-bedded, generally medium- to . .
~‘Qolsss Old landslide deposits (late to middle Pleistocene)—Slope-failure deposits . . .. ’ . Valley Fault; SCF, San Antonio Canyon Fault; V'7, Vincent Thrust
SR dark-gray, chert-bearing calcite marble containing lenses and thin layers of



