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TRANSCONTINENTAL CROSS-SECTION AT 36.3° N - WESTERN BASIN AND RANGE TO CENTRAL CALIFORNIA OFFSHORE
J.Saleeby, Z.Saleeby, B. Wernicke, L. LePourhiet and M. Gurnis
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Late Quaternary activity TECTONIC SYMBOLS

Fault

~~~ +~r Ductile shear -K—— Early Quaternary - Pliocene lower crustal channel ()
— Reflectors in seismic focal area Miocene lower crustal channel (1)
Lower crustal flow channel ()
—m__—_  Normal detachment fault
—
—— Strike-slip fault ] :
< P —4—=—4_  Subduction megathrust fault zone
_?_ Normal fault - on DEM
—=—4—  Superimposed large-magnitude normal displacement
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Fault

® ‘@ Dextral fault |
deg Ductile shear zone

\\ Imbricate thrust faults — ——  Prominent seismic reflectors

/}/f/ Imbricate normal faults

—  Primary contact

LITHOTECTONIC UNITS

Upper Neogene to Quaternary Monterey submarine fan

Middle Tertiary to Quaternary borderland and intermontane basin strata

Pliocene to Quaternary alluvium and bimodal volcanic rocks

Tertiary accretionary prism

Miocene Pinnacles volcanic sequence offset ~310 km from Neenach volcanic sequence
of northwestern Mojave Desert

Neogene alluvial fan and volcanic rocks 20"
Upper Cretaceous to Eocene forearc basin strata 21
Upper Jurassic to Lower Cretaceous forearc basin strata S22
Jurassic-Cretaceous Sur-Obispo belt of the Franciscan accretionary complex 23
Late Cretaceous Sierra de Salinas subduction channel offset 310 to 355 km from western T oa
Mojave Desert Rand-Portal Ridge channel .

Cretaceous high P/T metamorphic rocks of the Franciscan accretionary complex

Middle Jurassic to Early Tertiary underplated Franciscan accretionary complex

Middle Jurassic Coast Range ophiolite

Middle Jurassic Great Valley ophiolite mafic crust

Middle Jurassic Great Valley ophiolite mantle peridotite
New Idria serpentinite protrusion

Metamorphosed Paleozoic Kings-Kaweah ophiolitic mélange

Metamorphosed lower Mesozoic forearc volcanic rocks and turbidites

Metamorphosed lower Mesozoic submarine ignimbrites and turbidites with lower Paleozoic
passive margin basement remnants

Late Cretaceous lower crustal batholithic rocks of northern Mojave Desert

Late Cretaceous upper crustal batholithic rocks of northern Mojave Desert.

Late Cretaceous Sierra Nevada batholith

Early Cretaceous Sierra Nevada batholith with enclaves of Jurassic arc intrusives
Jurassic Inyo batholith

Upper Paleozoic to Triassic borderland strata

Neoproterozoic to middle Paleozoic passive margin strata

Neoproterozoic rift-related siliciclastic strata with local Cretaceous felsic intrusives

Proterozoic crystalline basement of the “Mojave province” with local Cretaceous felsic intrusives
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ANNOTATIONS ON CRUSTAL STRUCTURE

Sierra de Salinas subduction megathrust-Late Cretaceous; remobilized by Late Cretaceous large a.
magnitude ductile normal displacements (Kidder et al., 2006, and in prep.)

Salinia equivalent to southern Sierra Nevada detachment system-Late Cretaceous-Paleocene b.
(Wood and Saleeby, 1998). C.
Subduction underplating of Sur-Obispo Franciscan belt (Ducea et al., 2008); seismic reflection d.
fabric (Tehru and Wheeler, 1987) e.
Coast Range subduction megathrust-Cretaceous (Bailey et al., 1970); remobilized by Late
Cretaceous-Paleogene low-angle normal displacements (Platt, 1986). f.
Coast Range thrust belt (Wentworth and Zoback, 1989). g.
Deep crustal reflection fabric and velocity structure (Bluming and Prodehl, 1983; Colburn and h.
Mooney, 1986; Holbrook and Mooney, 1987; Wentworth et al., 1987; Fliedner et al., 2000). I
Deep crustal reflection fabric and velocity structure (Wentworth et al., 1987; Fliedner et al., 2000), j.
tectonically active structures beneath western Sierra Nevada (Zandt et al., 2004; Gilbert et al. k.
2007),and basement subcrop geology from cores (Saleeby, 2008) . .
Intra-arc dextral ductile shear zones-Late Cretaceous, and Quaternary normal remobilization m.
along Kern Canyon zone (Nadin and Saleeby, 2007). n.

Eastern Sierra thrust system-Middle Jurassic to Cretaceous (Dunne et al., 1978).

Death Valley detachment system-Neogene (Wernicke, 1992).

Funeral Mountains metamorphic core complex-Late Cretaceous and Neogene (Hodges and Walker, 1990).
Southern end of Sevier thrust belt (Allmendinger, 1992).
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TECTONIC ANNOTATION CITATIONS

McColloch, D.S.in Saleeby et al., 1986;

Page and Broker, 1993.

Stein and Stein, 1992

Page and Broker, 1993

Melbourne and Helmberger, 2001

Bluming and Prodehl, 1983; Colburn and
Mooney, 1985; Holbrook and Mooney, 1987.
Zandt et al., 2004

Ducea and Saleeby, 1998; Ducea et al., 2005.
Ducea and Saleeby, 1998; Saleeby et al., 2003.
Ruppert et al., 1998

LePourhiet et al., 2006

Ducea and Saleeby, 1996; Jones and Phinney,1998.

Wernicke et al., 2008
Jones and Phinney, 1998; Fliedner et al., 2000.
Wernicke, 1998; Park and Wernicke, 2003
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OVERVIEW

Shallow structure is synthesized from the geologic mapping of numerous investigators. Deep crustal
structure is modeled from surface relations and a synthesis of seismic data projected onto the cross
section trace from numerous profiles lying within an ~100 km corridor surrounding the cross section trace.

Principal active tectonic elements rendered are:

1. San Andreas transpressive plate juncture system including the thrust remobilization of the underlying
middle Tertiary subduction megathrust as well as eastwards thrust wedging beneath the Diablo Range;

2. semi-rigid Sierra Nevada microplate;

3. dextral eastern California shear zone; and

4. southern Sierra Nevada mantle lithosphere drip modeled as a delaminated semi-ductile slab whose
progressive westward rollback was linked to asthenosphere rise and a time transgressive lower crustal
flow channel.

Principal paleotectonic domains rendered include:

1. Death Valley extensional province whose mid-Miocene phase of high magnitude deformation was linked
to initial detachment of the lithosphere drip;

2. transform truncated edge of the Cordilleran passive margin;

3. Mesozoic Sierra Nevada magmatic arc superimposed along the truncated edge of the passive margin;

4. late Mesozoic-early Cenozoic Great Valley forearc basin; and

5. Franciscan-Salinia subduction-transform accretionary belt.
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