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    This map of Quaternary surficial deposits of the Tehachapi 30’ x 60’ quadrangle was created
by the California Geological Survey (CGS) for the Department of Water Resources (DWR) to assist
in identifying where flooding and deposition of sediment occurred in the geologically recent
past.  The focus of this project is on Quaternary (Q) surficial deposits (less than 1.8 million
years) on alluvial fans, floodplains, and basins where such deposits are subject to a number of
geologic hazards including flooding, amplification of seismic shaking, liquefaction, and
collapsible soils. In general, areas of most recent deposition during Late Holocene time (within
the last 500 years) have a greater potential to be areas of future flooding and deposition than
those underlain by older surficial deposits.                                                   
                                     Project Overview                                         
    The Tehachapi 30’ x 60’ quadrangle represents one of several 100,000 scale quadrangles
included in the detailed Geographic Information System (GIS) based geologic data set compiled by
CGS from recent high resolution geologic mapping available for southern and central California.
The GIS database merges more than 1400 geologic units from source maps published primarily by
the U.S. Geological Survey (USGS) and by CGS (Source GIS Database) into a common format that
depicts 40 derivative categories of surficial deposits and bedrock for the entire area
(Derivative GIS Database). Because published source geologic mapping at the 100,000 scale was
not available for the Tehachapi quadrangle, CGS used the derivative map units as a basis for new
Quaternary mapping within the quadrangle.  Quaternary surficial deposits are divided into 28
categories modified from the methodology of Matti and Cossette (2007), the Southern California
Areal Mapping Project (SCAMP, 2000), and the USGS and CGS (2000).  While specific variations in
age and physical properties exist within each unit, CGS retained the basic premise of Matti and
Cossette (2007) that surficial deposits within each of the Quaternary map units formed during a
particular range of geologic time, have a similar origin, and have generally similar physical
properties.  Within the 28 Quaternary surficial units, progressively older surficial deposits
are typically better consolidated and more highly dissected by erosion, have more developed
and/or eroded soil profiles with stronger degrees of weathering and surface armoring, and occupy
a higher topographic position within alluvial fan and floodplain terrains. Geologic bedrock
formations are divided into 12 categories, based on age and rock type. The bedrock categories
can be used to aid in a general understanding of the relative erodibility of the upland
materials and the general character of the derived sediments.  CGS also rectified
inconsistencies along the boundaries of mapped areas to create a seamless Derivative GIS
Database with other 30’ x 60’ quadrangles previously compiled under CGS Special Report 217.
Correlation of equivalent deposits across the whole southern California project area is
represented in the GIS table entitled Correlation of Derivative and Source Geologic Map Units.
                                   Tehachapi Quadrangle                                         
    The Tehachapi quadrangle consists primarily of fault bound mountain ranges bordered by
extensive alluvial fans and floodplains. Several large interior basins are also underlain by
large alluvial fans and floodplains.  The western portion of the quadrangle contains Quaternary
age alluvial fan and floodplain sediments associated with the Kern River, Caliente Creek,
Tunis/El Paso Creek and Tejon Creek drainage systems. As these drainages flow westward into the

CGS (2011) and Bryant (2005). Quaternary surficial deposits are represented on this map
by 20 of the 28 generalized project derivative units. Bedrock geology and faults were
compiled primarily from Ross (1989) and Bartow (1984).  Bedrock units identified in the
study area are represented on this map by 6 of the 12 project derivative bedrock units
(see Map Units and Correlation of Map Units).                                          
    This map, along with others in the Geologic Compilation of Quaternary Surficial
Deposits in Southern California Derivative GIS Database, is regional in nature and should
not be used as a substitute for detailed geologic studies in any specific area.  It is
intended only for rapid identification of areas subject to previous and potential future
flooding and other geologic hazards on alluvial fans and floodplains.                   

San Joaquin Valley, they form a series of early Pleistocene to late Holocene age alluvial fan
and wash deposits in the vicinity of, and upstream from,  the communities of Arvin and
Bakersfield. Typically, the more recent Holocene age deposits are adjacent to the major
drainages while the older Pleistocene age alluvial fans are located along the topographically
higher margins of the valleys.  Isolated remnants of the early Pleistocene fan deposits occupy
the tops of numerous side ridges along many of the drainages (Bartow, 1984). Other Holocene
deposits within the western portion of the quadrangle include wind-blown sands and lake bed
deposits. Sand dunes are present in two places south of Arvin, between Caliente Creek and
Tejon Creek.  Lake bed deposits are present near the Kern Lake Bed and to the north along the
western edge of the quadrangle.  Late Tertiary to early Quaternary age non-marine rocks are
also present along the northwest edge of the quadrangle, while pre-Quaternary sedimentary,
granitic, volcanic, and metamorphic rocks of the southern Sierra Nevada and the Tehachapi 
Mountains form the majority of the central and eastern portions of the Tehachapi quadrangle.
Several medium to large internal basins within the mountains are underlain by extensive
Quaternary alluvial fan, lakebed, and wash deposits in the vicinity of Cummings Valley, Bear
Valley, Tehachapi Valley, Kelso Valley, and Walker Basin.  In places, the constrained nature
of the basins contributes to variations in alluvial fan morphology and shapes characteristic
of the typical alluvial fan profile.  Large alluvial fans and floodplains containing Holocene
age lake bed, eolian, and wash deposits are also present in the desert terrain of the Fremont
Valley, in the southeast corner of the quadrangle near Mojave, and along the far eastern edge
of the quadrangle. Quaternary-age faults within the quadrangle include: the White Wolf,
Edison, and Springs faults along the western edge of the mountains; the Breckenridge Fault to
the north near Walker Basin;  and the  Garlock and Sierra Nevada faults along the southeastern
and eastern edges of the mountains, respectively. Displacements along these faults have
gradually uplifted the mountains, causing deposition, uplift, and erosion of the older fans
and providing gradient and source materials for the younger fans.                            
    In preparing this map of the Tehachapi quadrangle, CGS used geologic source data from:
Bartow (1981, 1984, 1986a, 1986b); Bartow and Dibblee (1981a, 1981b); Bartow and Doukas
(1976a, 1976b); Dibblee and Chesterman (1953, 1959); Dibblee and Warne (1970); Dibblee and
Louke (1970); Dibblee and Minch (2005, 2008); Smith (1964); soil surveys (USDA, 2009;
Cole and others, 1945); and aerial photography compiled in digital format (Google Earth Pro,
2011; NAIP, 2009; ESRI, 2011) to aid in the mapping of Quaternary surficial deposits. Areas
with older alluvial fans were identified as being moderately to extensively dissected,
indicating their relative age compared to the younger fan systems. The youngest fans were
recognized by their distinct geomorphic shape, topography, lack of dissection, and usually
were located immediately adjacent to modern washes and downhill from a distinct hydrologic
break-in-slope.  In many locations such as the San Joaquin Valley and Cummings Valley,
agriculture has masked alluvial fan, river and wash features, and recognition was therefore
dependant on indirect observations (e.g., soil surveys, topographic maps and digital
orthorectified quadrangles). Qsu (Quaternary sediments, undifferentiated) was mapped
throughout the quadrangle, typically in linear valleys underlain by fan and fluvial materials
indistinguishable at the mapping scale, along fault zones, or in colluvium-filled valleys or
bowl-shaped depressions.  Quaternary faults were compiled from Smith (1983, 1984a, 1984b),
Wills (1989), California Division of Mines and Geology (1976, 1985a, 1985b, 1990), USGS and
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MAP UNITS
Late Holocene (Surficial Deposits)

Holocene to Late Pleistocene (Surficial Deposits)

Late to Middle Pleistocene (Surficial Deposits)

Middle to Early Pleistocene (Surficial Deposits)

Quaternary (Bedrock)

Tertiary (Bedrock)

Old Alluvial Valley Deposits - slightly to moderately consolidated, moderately dissected clay, silt, sand, 
and gravel along stream valleys and alluvial flats of larger riversQoa

Very Old Alluvial Fan Deposits - moderately to well-consolidated, highly dissected boulder, cobble, gravel, 
sand, and silt deposits issued from a confined valley or canyonQvof

Coarse-grained Tertiary age formations - primarily sandstone and conglomerateTss
Fine-grained Tertiary age formations - includes fine-grained sandstone, siltstone, mudstone, shale, 
siliceous and calcareous sedimentsTsh

Landslide Deposits - may include debris flows and older landslides of various earth material and movement
types; unconsolidated to moderately well-consolidatedQls

Alluvial Fan Deposits - unconsolidated boulders, cobbles, gravel, sand, and silt recently deposited where a 
river or stream issues from a confined valley or canyon; sediment typically deposited in a fan-shaped cone; 
gravelly sediment generally more dominant than sandy sediment

Qf

Terrace Deposits - includes marine and stream terrace deposits; marine deposits include slightly to 
moderately consolidated and bedded gravel and conglomerate, sand and sandstone, and silt and siltstone; 
river terrace deposits consist of unconsolidated thin- to thick-bedded gravel
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!Qt

Eolian and Dune Deposits - unconsolidated, generally well-sorted wind-blown sand; may occur as dune 
forms or sheet sand
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! Qe

Lacustrine, Playa, and Estuarine (Paralic) Deposits - mostly unconsolidated fine-grained sand, silt, mud, 
and clay from fresh water (lacustrine) lakes, saline (playa) dry lakes that are periodically flooded, and 
estuaries; deposits may contain salt and other evaporites
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!Ql

Alluvial Wash Deposits - unconsolidated sandy and gravelly sediment deposited in recently active channels 
of streams and rivers; may contain loose to moderately loose sand and silty sandQw

Alluvial Valley Deposits - unconsolidated clay, silt, sand, and gravel recently deposited parallel to localized 
stream valleys and/or spread more regionally onto alluvial flats of larger river valleys; sandy sediment
generally more dominant than gravelly sediment

Qa

Old Alluvial Fan Deposits - slightly to moderately consolidated, moderately dissected boulder, cobble, 
gravel, sand, and silt deposits issued from a confined valley or canyonQof

Young Alluvial Fan Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected 
boulder, cobble, gravel, sand, and silt deposits issued from a confined valley or canyonQyf

Young Alluvial Valley Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected 
clay, silt, sand, and gravel along stream valleys and alluvial flats of larger rivers

!
!

!

!!

!

!

!!

!!
!

!

!

!

!
!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!
!

!
!

!

!

!

!

!

!
!

!
!

!

!

!

!

!! !

!

!

!

!

!

!
!

!

!

!

!

!

!

!
! !

!

!

!

!

!

!
!

!
!

! !

!
!

!

!
!

!!

!
!

!

!!
!

!

!

!

!
!

!

!

!

! !

!

!

!

!

!

!

!

!
! Qya

Coarse-grained formations of Pleistocene age and younger - primarily sandstone and conglomerateQss

Artificial Fill - deposits of fill resulting from human construction, mining, or quarrying activities; includes 
engineered fill for buildings, roads, dams, airport runways, harbor facilities, and waste landfillsaf

Undifferentiated Surficial Deposits - includes colluvium, slope wash, talus deposits, and other surface 
deposits of all ages; generally unconsolidated but locally may contain consolidated layersQsu

Young Alluvial Wash Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected 
sandy and gravelly stream bed sediments in marginal parts of active and recently active washes and river 
channels

Qyw

Young Terrace Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected marine 
and stream terrace deposits
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Young Lacustrine, Playa, and Estuarine (Paralic) Deposits - unconsolidated to slightly consolidated, 
undissected to slightly dissected fine-grained sand, silt, mud and clay from lake, playa, and estuarine 
deposits of various types!
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Young Eolian and Dune Deposits - unconsolidated to slightly consolidated, undissected to slightly 
dissected wind-blown sands   !
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Old Terrace Deposits - slightly to moderately consolidated, moderately dissected marine and stream 
terrace deposits
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Old Alluvial Wash Deposits - slightly to moderately consolidated, moderately dissected sand and gravel; 
typically elevated above modern washesQow

Tertiary age formations of volcanic originTvTv

Mesozoic and Older (Bedrock)
Cretaceous and Pre-Cretaceous metamorphic formations of sedimentary and volcanic originpKm

Granitic and other intrusive crystalline rocks of all agesgr

Late Holocene

Holocene to
Late Pleistocene

Late to Middle 
Pleistocene

Middle to Early
Pleistocene

Quaternary
(Bedrock)

Tertiary
(Bedrock)

Mesozoic and Older 
(Bedrock)

Artificial Fill

Undiff.
Surficial
Deposits

Landslide
Deposits

Alluvial
Wash
Deposits

Alluvial
Fan

Deposits
Alluvial
Valley
Deposits

Terrace
Deposits

Lacustrine, 
Playa, and 
Estuarine
Deposits

Eolian and 
Dune Deposits

Cretaceous and
Pre-Cretaceous
Metamorphic
(sedimentary
and volcanic)

Granitic
Rocks
(all ages)

Coarse-
grained 

Fine-
grained Volcanic

Alluvial Deposits
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*

* Boundaries of Quaternary units are gradational and time transgressive in a regional sense. 

Qw

CORRELATION OF MAP UNITS

(CUDDEBACK LAKE)

(TA
FT

)

(LANCASTER)

(RIDGECREST)

(ISABELLA LAKE)

(CUYAMA)
SCALE 1:100,000

CONTOUR INTERVAL 50 METERS
NATIONAL GEODETIC VERTICAL DATUM OF 1929
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