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DESCRIPTION OF MAP UNITS CORRELATION OF MAP UNITS
SURFICIAL UNITS - - -
af t
af Artificial fill (historic)—Anthropogenic deposits of earth materials arranged to serve as infrastructure substrate.
Qha Holocene
t Tailings (historic)—Anthropogenic deposits of earth materials generated as a byproduct of mining processes.
_ >
Qha Alluvial deposits (Holocene)—Alluvium deposited in fan, terrace, or basin environments. Consists of poorly to - nd
moderately sorted sand, silt, and gravel. Qm <Z(
nd
Qls Landslide deposits (Holocene to Pleistocene)—Arrows indicate direction of movement. ||-|_J
<
Qm Modesto Formation, undivided (early Holocene to late Pleistocene)—Alluvial deposits of arkosic gravel, sand, Qr Pleistocene 8
and silt. Deposited as a series of coalescing alluvial fans extending continuously from the Kern River drainage in
the south, to the Sacramento River tributaries in the north. Compositionally, deposits of the Modesto Formation
are often indistinguishable from those of the Riverbank, Turlock Lake and Laguna Formations. However, these Qtl
units are temporally distinct and separated by unconformities. Identity is usually determined by topographic
position, geomorphic expression, or (most commonly) by soil development. (Marchand and Allwardt, 1981) QTnm i i
Qr Riverbank Formation, undivided (Pleistocene)—Consists primarily of arkosic sediment derived from the Sierra Q
Nevada, and lesser locally derived sediments from small drainage basins along the foothills (Marchand and PI : o
Pliocene N
Allwardt, 1981). @)
Z
Qtl Turlock Lake Formation (Pleistocene)—Alluvial sand, silt and gravel of arkosic composition, with minor clay il — E)J
interbeds. Gravel composition is heterogeneous, featuring granitic, metamorphic, volcanic and vein-quartz clasts. , R
QTnm North Merced Gravel (Pleistocene to Pliocene)—Lag gravel deposits typically occuring as a thin veneer of Miocene
well-rounded cobbles overlying (and sourced from) the lone Formation. Tentatively correlated by Bartow and >
Marchand (1979) to the North Merced Gravel of Arkley (1962). OMvs | OMvsc - ér(
=
— ) Pl Laguna Formation (late Pliocene)—Alluvial gravel, sand and silt of granitic composition. Conglomerate beds are Oligocene o
FOMvsc?) / dominated by cobbles of vein quartz, quartzite and metamorphic rocks. The gravels of this unit were thought to be | 27 ||.|_J
(/\ ~7 \ gold-bearing, and where exposed, they are often disturbed by historic strip mining (Marchand and Allwardt, 1981). .
\ 7 - TERTIARY SEDIMENTARY AND VOLCANIC UNITS Ei Eocene
MPm Mehrten Formation (early Pliocene to Miocene)—\Volcanic mudflow deposits interbedded with sandstone and -
o~ — 7 — conglomerate. Composition is distinctly dominated by andesite cobbles. Lahar beds laden with andesite cobbles
}QTnm’7 f%’ ‘ L/_ T — // ( - OMvsc?/& are particularly resistant and often occur as cap rock with corresponding cliff faces. ] ]
/ ) a ~) p OMvsc?  —— ] ]
— —~— 7
— 2) \ !\/\ f ;/ — AN Q ~ /7 OMvs Valley Springs Formation (Miocene to middle Oligocene)—Tuffaceous sandstone, siltstone, and conglomerate ®)
QT”"} ~ / / ; \ C\ \g —“ OMVSC?\] interbedded with tuff and minor clay. Deposits are moderately mature compositionally which reflects the O
- — af AN 1 05 J peritropical environment of deposition. The formation may be distinguishable by rhyolitic ash component. - O B‘
l C ~ )u > Y Conglomerate is compositionally heterogeneous and features significant proportions of Jurassic metamorphic %) %)
| - ~ ) / rocks, quartzite, and chert cobbles. Tuff beds often occur as resistant, cliff-forming outcrops. Green clay rock, - - 7] L
N ( // ?Z which consists of silica-cemented pebbles of expansive smecticic clay, is present near the base of the unit and é =
v Qm? Qm? poses significant geologic hazards related to ground swelling and slope stability (California Geological Survey, D
X;QQ“Z)? 2009; Wood and Glasmann, 2013; Wood, 2015). -
rn P N ar?
J | / OMvs OMvsc Conglomerate—Particularly resistant conglomeratic beds, often with distinct geomorphic expression as flat - h
B . ) J ridges with soft rounded edges.
] « — i lone Formation (middle Eocene)—Clay, sandstone, and siltstone. Distinctly light in color; dominated by white and
Ei
\ light pastel shades of buff, rust and lavender on the weathered surface. Compositionally, this unit is very mature
MPm( - and is distinctly dominated by various forms of quartz, especially vein quartz. Clays are predominantly kaolinitic
L\ j) and are interpreted as having formed in a tropical climate (Wood, 1995). Sandstones are often silica-cemented.
N ‘/f jﬁ/ Conglomerates typically feature abundant white vein quartz and quartzite cobbles in a matrix of reddish oxidized
~7/ silt and sand. Finer beds typically feature striking sedimentary structures such as cross-bedding and convolute
/s//\\ \) C:i\fc) ) laminae crossed by more recent subparallel and subvertical joints filled with iron or silica cement. Clays of the SELECTED REFERENCES
- m ; ; ;
v / — 7 / ~ lone Fm. are commerC|aIIy valuable and.have been a(.:tlvely mined for many decades. Early prpspectors a|S'O . Allen, V.T., 1929, The lone Formation of California: Bulletin of the Department of Geological Sciences, University of California Press, Berkeley, California, v. 18, no. 14, p.
. — I I suspected the lone conglomerates of being gold-bearing and where exposed, they are often disturbed by historic 347-448.
/Qr/) 6 Y\éQr S exploratory strip mining.
r ~  — e Bartow, J.A., 1992, Contact relations of the lone and Valley Springs Formations in the east-central Great Valley, California: U.S. Geological Survey Open File Report 92-588,
| 7r / ///// - OMvse J//’/ Figure 1, scale 1:24,000.
_ N ~
O\ /< ~ C T Y Sﬁwmr\ N _)/ JURASSIC METAMORPHIC UNITS Bartow, J.A. and Marchand, D.E., 1979, Preliminary Geologic Map of Cenozoic Deposits of the Valley Springs Quadrangle, California: U.S. Geological Survey Open File
. \ —Qr P N j ) I Report 79-436, scale 1:62,500.
| - —_— / / P OMvsc — PAS - Salt Springs Slate (Late Jurassic)—Black sericite slate is the dominant lithology of the formation, but greywacke o ' N o . o . . .
S ¢ s r— o and tuff are widespread, and thin conglomerate layers occur locally (Clark, 1964). Late Oxfordian to early California Geological Survey, 2009, Smectitic clay deposits - Sierra Nevada Foothills: California Geological Survey Geological GeoHazard Notice 2009-001.
Qm ~— ( /\/ / Kimmeridgian in age based on invertebrate fossils collected along the Cosumnes River. Plesiosaur fossil Clark, L.D., 1964, Stratigraphy and Structure of the Western Sierra Nevada Metamorphic Belt, California: U.S. Geological Survey Professional Paper 410, 70 p.
b reported from Salt Springs Slate at Lake McClure south of the Quadrangle (Clark, 1964).
= i /l / OMvsc? Creely S. and Force, E.R., 2006, Type Region of the lone Formation (Eocene), Central California: Stratigraphy, Paleogeography, and Relation to Auriferous Gravels; U.S.
R \ /) / X Geological Survey Open File Report 2006-1378, 65 p.
\ o [/ \ - Gopher Ridge Volcanics (Late Jurassic)—Includes volcanic breccia, lithic and vitiric tuffs, and massive lavas, ) . . i — . )
Qr/ OMvsc locally exibiting pillow structure. Compositions range from mafic to intermediate. Degree of metamorphism varies Dufflelg(,)\’/)\/..A. and Sharp, R.V., 1975, Geology of the Sierra Foothills Melange and Adjacent Areas, Amador County, California: U.S. Geological Survey Professional Paper 827,
— A ( _ but schistose textures are common. Named by Clark (1964) for exposures along the Calaveras River within the
MPm AN - s _ / \ _// Valley Springs quadrangle. Likely Oxfordian in age (Clark, 1964). Henry, C., 2014, written communication.
~ g
™~ - C/// / { OMVSe? Marchand, D.E. and Allwardt, A., 1981, Late Cenozoic stratigraphic units, northeastern San Joaquin Valley, California: U.S. Geological Survey Bulletin 1470, 70 p.
~ ( \ ) Amphibolite facies
=y | [Lees | : o s
~_ ask, J.A. and Turner, M.D., 1952, Geology and Ceramic Properties of the lone Formation, Buena Vista Area, Amador County, California: Division of Mines Special Report 19,
s OMvs Plate 1, scale 1:12,000
[ Paterson, J.A., 1985, Geologic Map of the Penn Mine, Calaveras County, California: U.S. Geological Survey Miscellaneous Field Map MF 1797, scale 1:1,200.
/\_/ ~ >\ — —~ OMvsc? Piper, A.M. Gale, H.S., Thomas, H.E., and Robinson, T.W., 1939, Geology and ground-water hydrology of the Mokelumne area, California: U.S. Geological Survey Water
) y \ 7 3/ ’ Supply Paper 780, Report: vii, 230 p., Plate 1, scale 1:63,360.
\\ L - i} /{/ / /:\_f \\ ~ Taliaferro, N.L., 1943, Manganese deposits of the Sierra Nevada, their genesis and metamorphism, in Manganese in California: California Division of Mines Bulletin 125, p.
N /7 MPm?—_ 277-332.
N —_ N I 5 B\ 74\ MAP SYMBOLS Tolman, C.F., 1930, A report on the geology of the Mokelumne region: Stanford University, California, 70 p., scale 1:63,360.
) k OMvsc? e Contact between map units - Solid where accurately located; long dash where Turner, H.W., 1894, Jackson Peak folio, California: U.S. Geological Survey Geologic Atlas of the United States Folio GF-11, scale 1:125,000.
~ }_KJ approximately located; short dash where inferred; dotted where concealed;
/ ) queried where identity or existence is uncertain Wood, J.L., 1994, Are—evalu?tion of the origin of kao]inite in the lone depositional system (Eocene), Sierra Foothills, California: California State University at Los Angeles,
} ) Department of Geological Sciences, M.S. thesis, 211 p.
Pl / / —_———— 2 Fault - Solid where accurately located; long dash where approximately located; Wood, J.L., Glasmann, J.R., and Stout, S., 1995, Geology of the lone Formation in the lone Area, 1995 AEG Field Trip Guidebook: Geology and Geotechnical Aspects of the
J / short dash where inferred; dotted where concealed; queried where identity lone Formation.
e (/ Mvsc? or existence is uncertain. Woloszyn, D.T., 1979, Ash Flows of the Valley Springs Formation, Calaveras County, California: University of California, Berkeley, M.S. Thesis, 75 p.
_ 25
\/ N = — Strike and dip of sedimentary beds. Number indicates dip angle in degrees
N (\ X REMOTE SENSING DATA
— __ T WP / 65 . . . i - . .
\ Y 0N N m AL )“ ] | N —A— Strike and dip of metamorphic foliation. Number indicates dip angle in degrees Dewberry, 2013, Calaveras County LIDAR Data collected for USGS Contract G10PC00013.
- /
\\ \) N\ - s Strike and dip of inclined joints. Number indicates dip angle in degrees. Digital Globe, Inc., 2008, High Resolution Remote Sensing Imagery of Amador, San Joaquin, and Stanislaus Counties.
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