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SURFICIAL DEPOSITS AND SURFICIAL DEPOSITS PLUS SUBSTRATE
SINGULAR MAP UNITS
Anthropogenic Deposits
Made land (latest Holocene, Recent)
Alluvial Deposits
Wash Deposits

Active wash deposits (latest Holocene)

Active wash deposit composed of grus (latest Holocene)
Young wash deposit (Holocene and latest Pleistocene)

Young wash deposit composed of grus (Holocene and latest Pleistocene)

Intermediate wash deposit (Iate and middle Pleistocene)
Alluvial-fan Deposits

Active alluvial-fan deposit (latest Holocene)

Active alluvial-fan deposit composed of grus (latest Holocene)
Young alluvial-fan deposit (Holocene and latest Pleistocene)

Older young alluvial-fan deposit (early Holocene and latest Pleistocene)

Young alluvial-fan deposit composed of grus (Holocene and latest Pleistocene)

Older young alluvial-fan deposit composed of grus (early Holocene and latest Pleistocene)
Intermediate alluvial-fan deposit (late and middle Pleistocene)

Intermediate alluvial-fan deposit composed of grus (late and middle Pleistocene)
Old alluvial-fan deposit (middle and early Pleistocene)

Old alluvial-fan deposit composed of grus (middle and early Pleistocene)
Very old alluvial-fan deposit (early Pleistocene and Pliocene)

Debris-flow Fan Deposits

Young debris-flow fan deposit (Holocene and latest Pleistocene)

Older young debris-flow fan deposit (early Holocene and latest Pleistocene)

Intermediate debris-flow fan deposit (late and middle Pleistocene)
Eolian Deposits

Active eolian sand deposit (Iatest Holocene)
Active eolian sand-dune deposit (latest Holocene)
Active eolian sand-ramp deposit (latest Holocene)
Active eolian sand-sheet deposit (latest Holocene)
Young eolian sand deposit (Holocene and latest Pleistocene)

Intermediate eolian sand-ramp deposit (late and middle Pleistocene)
Mixed Wash, Alluvial-fan, and (or) Eolian Deposits

Active mixed wash and eolian deposit (latest Holocene)

Active mixed alluvial-fan and eolian deposit (latest Holocene)

Young mixed wash and eolian deposit (Holocene and latest Pleistocene)

Young mixed alluvial-fan and eolian deposit (Holocene and latest Pleistocene)
Young mixed eolian and alluvial-fan deposit (Holocene and latest Pleistocene)
Intermediate mixed wash and eolian deposit (late and middle Pleistocene)
Intermediate mixed alluvial-fan and eolian deposit (late and middle Pleistocene)
Old mixed alluvial-fan and eolian deposit (middle and early Pleistocene)

Very old mixed alluvial-fan and eolian deposit (early Pleistocene and Pliocene)
Playa Deposits
Active playa deposit (latest Holocene)

Young playa deposit (Holocene and latest Pleistocene)
Young playa-fringe deposit (Holocene and latest Pleistocene)

Intermediate playa deposit (late and middle Pleistocene)
Valley-axis Deposits

Active valley-axis deposit (latest Holocene)

Young valley-axis deposit (Holocene and latest Pleistocene)
Lacustrine Deposits

Intermediate lacustrine deposit (late and middle Pleistocene)

Intermediate lacustrine gravel deposit (late and middle Pleistocene)
Mixed Alluvial and Lacustrine Deposits

Quaternary old and Quaternary to upper Tertiary mixed alluvial and lacustrine deposit
(middle and early Pleistocene to Pliocene)

Groundwater-discharge Deposits

Active groundwater-discharge deposit (latest Holocene)
Active spring-mound groundwater-discharge deposit (latest Holocene)
Active wetland groundwater-discharge deposit (latest Holocene)
Young groundwater-discharge deposit (Holocene and latest Pleistocene)
Intermediate groundwater-discharge deposit (late and middle Pleistocene)

Intermediate spring-mound groundwater-discharge deposit (late and middle Pleistocene)
Mixed Lacustrine and Groundwater-discharge Deposits

Quaternary intermediate, old, and Quaternary to upper Tertiary very old mixed lacustrine
and groundwater-discharge deposits (Pleistocene and Pliocene)

Mass-wasting Deposits
Hillslope Deposits
Young to old colluvial hillslope deposits, undifferentiated (Holocene and Pleistocene)
Colluvial Deposits
Young to old mass-movement colluvial deposit, undifferentiated (Holocene and Pleistocene)
Landslide Deposits

Young to old mass-movement landslide deposit, undifferentiated (Holocene and Pleistocene)

COMPOSITE MAP UNITS
Veneered Map Units
Surficial-Deposit Veneers Overlying Older Geologic Units (Surficial or Substrate)
Young eolian sand deposit overlying young wash deposit (Holocene and latest Pleistocene

overlying Holocene and latest Pleistocene)

Young eolian sand deposit overlying young alluvial-fan deposit (Holocene and latest
Pleistocene overlying Holocene and latest Pleistocene)

Young eolian sand deposit overlying intermediate wash deposit (Holocene and latest
Pleistocene overlying late and middle Pleistocene)

Young eolian sand deposit overlying intermediate alluvial-fan deposit (Holocene and latest
Pleistocene overlying late and middle Pleistocene)

Young eolian sand deposit overlying old alluvial-fan deposit (Holocene and latest Pleistocene

overlying middle and early Pleistocene)

Young eolian sand deposit overlying Quaternary to upper Tertiary very old alluvial-fan
deposit (Holocene and latest Pleistocene overlying early Pleistocene and Pliocene)

Young eolian sand deposit overlying carbonate and siliciclastic rocks (Holocene and latest
Pleistocene overlying pre-Quaternary)

Young eolian sand deposit overlying felsic plutonic rocks (Holocene and latest Pleistocene
overlying pre-Quaternary)
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Young eolian sand deposit overlying felsic volcanic rocks (Holocene and latest Pleistocene
overlying pre-Quaternary)

Young eolian sand deposit overlying metamorphic rocks (Holocene and latest Pleistocene
overlying pre-Quaternary)

Young eolian sand deposit overlying partly consolidated deposits and rocks (Holocene and
latest Pleistocene overlying pre-Quaternary, locally lower Quaternary)

Young eolian sand deposit overlying siliciclastic rocks (Holocene and latest Pleistocene
overlying pre-Quaternary)

Young mixed alluvial-fan and eolian deposit overlying intermediate alluvial-fan deposit
(Holocene and latest Pleistocene overlying late and middle Pleistocene)

Intermediate alluvial-fan deposit overlying Quaternary to upper Tertiary very old alluvial-
fan deposit (late and middle Pleistocene overlying early Pleistocene and Pliocene)
Colluvial Veneers Overlying Bedrock Substrate Units
Hillslope deposits overlying carbonate rock (Holocene and Pleistocene overlying
pre-Quaternary)

Hillslope deposits overlying carbonate and siliciclastic rocks (Holocene and Pleistocene
overlying pre-Quaternary)

Hillslope deposits overlying felsic plutonic rocks (Holocene and Pleistocene overlying
pre-Quaternary)

Hillslope deposits overlying felsic volcanic rocks (Holocene and Pleistocene overlying
pre-Quaternary)

Hillslope deposits overlying mafic plutonic rocks (Holocene and Pleistocene overlying
pre-Quaternary)

Hillslope deposits overlying metamorphic rocks (Holocene and Pleistocene overlying
pre-Quaternary)

Hillslope deposits overlying mafic volcanic rocks (Holocene and Pleistocene overlying
pre-Quaternary)

Hillslope deposits overlying partly consolidated deposits and rocks (Holocene and Pleistocene
overlying pre-Quaternary, locally lower Quaternary)

Hillslope deposits overlying siliciclastic rocks (Holocene and Pleistocene overlying pre-Quaternary)
Combined Map Units
Combined Surficial Units that have Approximately Similar Age Ranges
Young alluvial-fan deposit and young debris-flow fan deposit (Holocene and latest Pleistocene
and Holocene and latest Pleistocene)

Young alluvial-fan deposit and young eolian sand deposit (Holocene and latest Pleistocene and
Holocene and latest Pleistocene)

Intermediate alluvial-fan deposit and intermediate playa deposit (late and middle Pleistocene
and late and middle Pleistocene)

Intermediate alluvial-fan deposit and intermediate groundwater-discharge deposit (late and
middle Pleistocene and late and middle Pleistocene)

Intermediate mixed alluvial-fan and eolian deposit and intermediate groundwater-discharge
deposit (late and middle Pleistocene and late and middle Pleistocene)

Intermediate groundwater-discharge deposit and intermediate alluvial-fan deposit (late and
middle Pleistocene and late and middle Pleistocene)

Combined Surficial Units that have Approximately Sequential Age Ranges
with no Discernible Age Gaps

Active wash deposit and young alluvial-fan deposit (latest Holocene and Holocene and latest
Pleistocene)

Active wash deposit and young debris-flow fan deposit (latest Holocene and Holocene and
latest Pleistocene)

Young wash deposit and active wash deposit (Holocene and latest Holocene)
Young wash deposit and intermediate wash deposit (Holocene and late and middle Pleistocene)

Young wash deposit and intermediate alluvial-fan deposit (Holocene and late and middle
Pleistocene)

Intermediate wash deposit and young wash deposit (late and middle Pleistocene and Holocene)

Intermediate wash deposit and young alluvial-fan deposit composed of grus (Iate and middle
Pleistocene and Holocene and latest Pleistocene)

Active alluvial-fan deposit and young alluvial-fan deposit (Iatest Holocene and Holocene and
latest Pleistocene)

Active alluvial-fan deposit and young debris-flow fan deposit (latest Holocene and Holocene
and latest Pleistocene)

Young alluvial-fan deposit and intermediate alluvial-fan deposit (Holocene and latest
Pleistocene and late and middle Pleistocene)

Young alluvial-fan deposit and intermediate debris-flow deposit (Holocene and latest
Pleistocene and late and middle Pleistocene)

Young alluvial-fan deposit and active playa deposit (Holocene and latest Pleistocene and latest
Holocene)

Young alluvial-fan deposit and intermediate lacustrine-gravel deposit (Holocene and latest
Pleistocene and late and middle Pleistocene)

Young alluvial-fan deposit and intermediate groundwater-discharge deposit (Holocene and
latest Pleistocene and late and middle Pleistocene)

Young alluvial-fan deposit composed of grus and intermediate lacustrine-gravel deposit
(Holocene and latest Pleistocene and late and middle Pleistocene)

Intermediate alluvial-fan deposit and young wash deposit (late and middle Pleistocene and
Holocene)

Intermediate alluvial-fan deposit and young alluvial-fan deposit (late and middle Pleistocene
and Holocene and latest Pleistocene)

Intermediate alluvial-fan deposit and old alluvial-fan deposit (late and middle Pleistocene and
middle and early Pleistocene)

Intermediate alluvial-fan deposit and young eolian-sand deposit (late and middle Pleistocene
and Holocene and latest Pleistocene)

Intermediate alluvial-fan deposit composed of grus and older young alluvial-fan deposit
composed of grus (late and middle Pleistocene and early Holocene and latest Pleistocene)

Old alluvial-fan deposit and intermediate alluvial-fan deposit (middle and early Pleistocene
and late and middle Pleistocene)

Old alluvial-fan deposit and Quaternary to upper Tertiary very old alluvial-fan deposit
(middle and early Pleistocene and early Pleistocene and Pliocene)

Young debris-flow fan deposit and intermediate debris-flow fan deposit (Holocene and latest
Pleistocene and late and middle Pleistocene)

Intermediate debris-flow fan deposit and young debris-flow fan deposit (late and middle
Pleistocene and Holocene and latest Pleistocene)

Active mixed alluvial-fan and eolian deposit and young mixed alluvial-fan and eolian deposit
(latest Holocene and Holocene and latest Pleistocene)

Young mixed alluvial-fan and eolian deposit and intermediate mixed alluvial-fan and eolian
deposit (Holocene and latest Pleistocene and late and middle Pleistocene)

Young mixed alluvial-fan and eolian deposit and intermediate groundwater-discharge deposit
(Holocene and latest Pleistocene and late and middle Pleistocene)

Intermediate mixed alluvial-fan and eolian deposit and young mixed alluvial-fan and eolian
deposit (late and middle Pleistocene and Holocene and latest Pleistocene)

Intermediate groundwater-discharge deposit and young alluvial-fan deposit (late and middle
Pleistocene and Holocene and latest Pleistocene)

Intermediate groundwater-discharge deposit and young mixed alluvial-fan and eolian deposit
(late and middle Pleistocene and Holocene and latest Pleistocene)

Combined Surficial Units that have Different Age Ranges with Discernible Age Gaps
Active wash deposit and intermediate wash deposit (Iatest Holocene and late and middle
Pleistocene)

Active wash deposit and intermediate groundwater-discharge deposit (latest Holocene and
late and middle Pleistocene)

Intermediate wash deposit and Quaternary to upper Tertiary very old alluvial-fan deposit
(late and middle Pleistocene and early Pleistocene and Pliocene)

Intermediate wash deposit and Quaternary to upper Tertiary very old mixed lacustrine and
groundwater-discharge deposit (late and middle Pleistocene and Pleistocene and Pliocene)

Active alluvial-fan deposit and Quaternary to upper Tertiary very old mixed lacustrine and
groundwater-discharge deposit (latest Holocene and Pleistocene and Pliocene)

Young alluvial-fan deposit and old alluvial-fan deposit (Holocene and latest Pleistocene and
middle and early Pleistocene)

Young alluvial-fan deposit and Quaternary to upper Tertiary very old alluvial-fan deposit
(Holocene and latest Pleistocene and early Pleistocene and Pliocene)

Young alluvial-fan deposit and Quaternary to upper Tertiary very old mixed alluvial and
lacustrine deposit (Holocene and latest Pleistocene and middle and early Pleistocene and
Pliocene)

Young alluvial-fan deposit and Quaternary to upper Tertiary very old mixed lacustrine and
groundwater-discharge deposit (Holocene and latest Pleistocene and Pleistocene and Pliocene)

Intermediate alluvial-fan deposit and active wash deposit (Iate and middle Pleistocene and
latest Holocene)

Intermediate alluvial-fan deposit and Quaternary to upper Tertiary very old alluvial-fan
deposit (late and middle Pleistocene and early Pleistocene and Pliocene)
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Intermediate alluvial-fan deposit and Quaternary to upper Tertiary very old mixed lacustrine
and groundwater-discharge deposit (late and middle Pleistocene and Pleistocene and
Pliocene)

Quaternary to upper Tertiary Very old alluvial-fan deposit and intermediate alluvial-fan
deposit (early Pleistocene and Pliocene and late and middle Pleistocene)

Young mixed alluvial-fan and eolian deposit and old mixed alluvial-fan and eolian deposit
(Holocene and latest Pleistocene and middle and early Pleistocene)

Young mixed alluvial-fan and eolian deposit and Quaternary to upper Tertiary very old
mixed lacustrine and groundwater-discharge deposit (Holocene and latest Pleistocene
and Pleistocene and Pliocene)

Intermediate mixed alluvial-fan and eolian deposit and Quaternary to upper Tertiary very old
mixed alluvial-fan and eolian deposit (Iate and middle Pleistocene and early Pleistocene
and Pliocene)

Intermediate lacustrine gravel deposit and Quaternary to upper Tertiary very old mixed
alluvial and lacustrine deposit (late and middle Pleistocene and middle and early
Pleistocene and Pliocene)

Intermediate groundwater-discharge deposit and Quaternary to upper Tertiary very old
alluvial-fan deposit (late and middle Pleistocene and early Pleistocene and Pliocene)

Quaternary to upper Tertiary very old mixed lacustrine and groundwater-discharge deposit and
young alluvial-fan deposit (Pleistocene and Pliocene and Holocene and latest Pleistocene)

Quaternary to upper Tertiary very old mixed lacustrine and groundwater-discharge deposit and
young eolian sand deposit (Pleistocene and Pliocene and Holocene and latest Pleistocene)
Combined Surficial Deposits with Exposed Bedrock Substrates
Young wash deposit and felsic plutonic rocks (Holocene and latest Pleistocene and
pre-Quaternary)

Intermediate wash deposit and partly consolidated deposits (late and middle Pleistocene and
pre-Quaternary, locally lower Quaternary)

Young alluvial-fan deposit and felsic plutonic rocks (Holocene and latest Pleistocene and
pre-Quaternary)

Young alluvial-fan deposit and felsic volcanic rocks (Holocene and latest Pleistocene and
pre-Quaternary)

Young alluvial-fan deposit and mafic volcanic rocks (Holocene and latest Pleistocene and
pre-Quaternary)

Young alluvial-fan deposit and partly consolidated deposits and rocks (Holocene and latest
Pleistocene and pre-Quaternary, locally lower Quaternary)

Young alluvial-fan deposit and siliciclastic rocks (Holocene and latest Pleistocene and
pre-Quaternary)

Young alluvial-fan deposit composed of grus and felsic plutonic rocks (Holocene and latest
Pleistocene and pre-Quaternary)

Intermediate alluvial-fan deposit and felsic plutonic rocks (late and middle Pleistocene and
pre-Quaternary)

Intermediate alluvial-fan deposit and felsic volcanic rocks (late and middle Pleistocene and
pre-Quaternary)

Intermediate alluvial-fan deposit and mafic plutonic rocks (late and middle Pleistocene and
pre-Quaternary)

Intermediate alluvial-fan deposit and metamorphic rocks (late and middle Pleistocene and
pre-Quaternary)

Intermediate alluvial-fan deposit and mafic volcanic rocks (late and middle Pleistocene and
pre-Quaternary)

Intermediate alluvial-fan deposit and partly consolidated deposits and rocks (late and middle
Pleistocene and pre-Quaternary, locally lower Quaternary)

Intermediate alluvial-fan deposit and siliciclastic rocks (late and middle Pleistocene and
pre-Quaternary)

Intermediate alluvial-fan deposit composed of grus and felsic plutonic rocks (late and middle
Pleistocene and pre-Quaternary)

Old alluvial-fan deposit and metamorphic rocks (middle and early Pleistocene and
pre-Quaternary)

Old alluvial-fan deposit and partly consolidated deposits (middle and early Pleistocene and
pre-Quaternary, locally lower Quaternary)

Intermediate groundwater-discharge deposit and partly consolidated deposits and rocks (late
and middle Pleistocene and pre-Quaternary)

Partly consolidated deposits and rocks and young alluvial-fan deposit (Pre-Quaternary, locally
lower Quaternary and Holocene and latest Pleistocene)

VOLCANIC ROCKS

Mafic volcanic rock (Quaternary)

PEDIMENT SURFACES (EROSIONAL)
SINGULAR MAP UNITS

Veneered pediment (age unknown)
Incised pediment (age unknown)

COMPOSITE MAP UNITS

Incised pediment developed on carbonate and siliciclastic rocks (age unknown developed on
pre-Quaternary)

Incised pediment developed on felsic plutonic rocks (age unknown developed on pre-Quaternary)
Incised pediment developed on felsic volcanic rocks (age unknown developed on pre-Quaternary)
Incised pediment developed on mafic volcanic rocks (age unknown developed on pre-Quaternary)
Veneered pediment developed on felsic plutonic rocks (age unknown developed on

pre-Quaternary)

Veneered pediment developed on siliciclastic rocks (age unknown developed on
pre-Quaternary)

SUBSTRATE MATERIALS (PRE-QUATERNARY)

Carbonate rocks (pre-Quaternary)

Carbonate and siliciclastic rocks (pre-Quaternary)

Felsic plutonic rocks (pre-Quaternary)

Felsic volcanic rocks (pre-Quaternary)

Mafic plutonic rocks (pre-Quaternary)

Metamorphic rocks (pre-Quaternary)

Mafic volcanic rocks (pre-Quaternary)

Partly consolidated deposits (pre-Quaternary, locally lower Quaternary)

Siliciclastic rock (pre-Quaternary)

EXPLANATION OF MAP SYMBOLS
Contact—Solid where certain; dashed where approximately located; queried where uncertain
Gradational contact

Faults—Solid where certain; dashed where approximately located; dotted where concealed;
queried where identity or existence is uncertain

Fault, undifferentiated offset

Normal fault—Ball and bar on downthrown block

Strike-slip fault, left-lateral offset—Arrows indicate direction of lateral slip
Strike-slip fault, right-lateral offset—Arrows indicate direction of lateral slip

Oblique-slip fault, left-lateral offset—Arrows indicate direction of lateral slip. Slanted line
indicates oblique component of slip; line positioned on upthrown block and inclined in
direction of lateral slip

Oblique-slip fault, right-lateral offset—Arrows indicate direction of lateral slip. Slanted line
indicates oblique component of slip; line positioned on upthrown block and inclined in
direction of lateral slip

Thrust fault—Teeth on upthrown block

Folds—Solid where certain; dashed where approximately located; dotted where concealed; queried
where identity or existence is uncertain

Anticline—Arrow at either end indicates a plunging anticline; arrow at both ends indicates a
doubly plunging anticline; absence of arrows indicates a subhorizontal anticline

Syncline—Arrow at either end indicates a plunging syncline; arrow at both ends indicates a
doubly plunging syncline, absence of arrows indicates a subhorizontal syncline

Fault propagation fold (with blind thrust fault)}—Open short arrow on forelimb of fold; solid
longer arrow on backlimb

Axis, tilted panel of homoclinally rotated strata (fault related)—Double arrows in direction
of rotation

Any use of trade, product, or firm names in this publication is for descriptive purposes only
and does not imply endorsement by the U.S. Government

This map or plate is offered as an online-only, digital publication. Users should be aware that,
because of differences in rendering processes and pixel resolution, some slight distortion of
scale may occur when viewing it on a computer screen or when printing it on an electronic
plotter, even when it is viewed or printed at its intended publication scale

Digital files available at https://doi.org/10.3133/sim3496 and https://doi.org/10.5066/PILS\W65B

Suggested citation: Menges, C.M., and Cossette, P.M., 2023, Surficial geologic map of the
Owlshead Mountains 30' x 60' quadrangle, Inyo and San Bernardino Counties, California: U.S.
Geological Survey Scientific Investigations Map 3496, pamphlet 46 p., 2 sheets, scale
1:62,500, https://doi.org/10.3133/sim3496.

Associated data for this publication: Menges, C.M., and Cossette, P.M., 2023, Digital database

for surficial geologic map of the Owlshead Mountains quadrangle, Inyo and San Bernardino
Counties, California: U.S. Geological Survey data release, https://doi.org/10.5066/PILSW65B.

ISSN 2329-132X (online)
https://doi.org/10.3133/sim3496


https://doi.org/10.3133/sim3496
https://doi.org/10.5066/P9LSW65B
https://doi.org/10.3133/sim3496
https://doi.org/10.5066/P9LSW65B
https://doi.org/10.3133/sim3496

