San Joaquin Geological
Society Ridge Basin Field Trip
November 3, 2018
Part 2: General Geology
PURPOSE
Welcome to the 2018 San Joaquin Geological Society Fall Field Seminar. Ridge Basin is located in the
central part of the Transverse Ranges of southern California, near the “big bend” of the San Andreas
Fault. Over the course of the trip, we will focus on the interplay of tectonics and sedimentation, and
relate similarities in depositional styles oil fields one might be working in the San Joaquin Basin.
We will introduce you to the different depositional systems and rock types found within Ridge
Basin. The depositional systems vary from alluvial fans to marine basin-plain deposits; tectonic
environments include compressional, extensional and transform styles
At the end of the one-day field trip, we hope you will:
 Have a basic understanding of the depositional systems in Ridge Basin, and their
relationship to the different tectonic styles during development of the basin.


Have a general understanding of the tectonic framework in which Ridge Basin developed, in
the context of the dynamic tectonic history of southern California.



Have a basic understanding of the infill history of Ridge Basin.



Have a general understanding of the provenance of infill sediments in the basin.
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Understand how the depositional systems and structures observed in Ridge basin can create
high- or low-quality oil reservoirs.
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ABSTRACT
Ridge Basin is a prominent, northwest-southeast-oriented basin between the San Gabriel Fault to
the southwest and the San Andreas Fault to the northeast. The basin developed during a
tectonically active period in the late Miocene to early Pliocene (11-5 Ma), during which ~14,000 m
of strata accumulated in a shingled sequence as a result of right lateral offset along the San Gabriel
Fault. At the end of the Miocene and into the early Pliocene, the main North America-Pacific plate
boundary transferred to east of Ridge Basin onto the San Andreas fault. Coarse gneissic debris,
sourced from the Alamo-Frazier Mountain region, and known as the Miocene Violin Breccia,
accumulated along, and was displaced by, the San Gabriel fault. The Violin Breccia along with the
Miocene marine Devil Canyon conglomerate (Modelo Formation), which abuts the Violin Breccia
across the San Gabriel fault, have been used to restore displacement on the San Gabriel fault, and
thereby constrain the tectonic history of Ridge Basin. In addition to the Violin Brecca, Ridge Basin is
filled with the marine Castaic Formation, the marine to continental Ridge Route Formation, and the
lacustrine Peace Valley Formation, and the alluvial Hungry Valley Formation, which overlaps the San
Gabriel Fault at the northern end of Ridge Basin. Ridge Basin strata provide visible examples of
geological processes in an active tectonic setting. The sedimentary fill of Ridge Basin can be used as
an analog for some of the main producing fields in the San Joaquin Basin, such as the Pleistocene
Tulare Formation from Midway Sunset to Belridge and Lost Hills.

General structure and stratigraphy of the Ridge Basin
Figure 9 is a generalized map from Crowell (2003) GSA volume 367 illustrating the distribution of the
main formations being evaluated during the field trip and the main tectonic features. Stops will enable
viewing of stratigraphic units from the bottom to the top of the fill succession (e.g Castaic, Violin
Breccia, Ridge Route and Peace Valley, and Hungry Valley). Stops 1 and 6 are overviews of the
stratigraphy and the basin geometry. Stop 2: will enable viewing of the Castaic and Ridge Route
Formations (Marple Canyon Member). Stop 3: Ridge Route (Fisher Spring Member) and Peace Valley
Formations (Paradise Valley Member). Stops 4 & 5: Violin Breccia, Ridge Route (Frenchman’s Flat
Member) and Peace Valley Formations (Osito Canyon Member). Stops 7 & 8: Ridge Route (Apple
Canyon Member) and Peace Valley Formations (Alamos Canyon Member). Stop 9: Hungry Valley
Formation.
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Figure 9. Generalized map from Crowell (2003) GSA volume 367 illustrating the distribution of the main
formations being evaluated during the field trip and the main tectonic features. Stops will enable
viewing of stratigraphic units from the bottom to the top of the fill succession (e.g Castaic, Violin
Breccia, Ridge Route / Peace Valley, and Hungry Valley Formations).
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Ridge Basin Structure

Figure 10. Block diagram from Crowell (2003) illustrating fault bounded nature of the Ridge Basin.
During much of the deposition the San Gabriel Fault was active. The San Andreas Fault did not become
active until the Pliocene. Note the asymmetric nature of the basin and the source terrains on opposite
sides of the faults.
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Figure 11. Diagram from Crowell (2003) illustrating the depositional pattern associated with the growing
nature of the Ridge Basin. While the basin was structurally not very deep, the pull-apart nature enabled
very thick successions to be deposited.
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Figure 12. Sketch diagrams from Crowell (2003) illustrating the juxtaposition of the eastern Ventura
Basin and the Ridge Basin on opposite sides of the San Gabriel Fault. Note in figure B-B’ the pronounced
asymmetry of the basin with the Violin Breccia confined at the San Gabriel fault side of the basin. The
Castaic Formation was deposited in a shelf environment that onlapped granitic and metamorphic terrain
associated with the San Gabriel batholith and its country rock. Stop 2 will enable viewing of the Castaic
at Templin Hwy and Old Ridge Route. Stop 4 will enable viewing of the Violin Breccia at Frenchman’s
Flat along the Piru Creek.
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Ridge Basin Stratigraphy

Figure 20

Figure 17

Figure 16

Figure 14

Figure 13. Diagram of the basin fill succession and the complex naming convention within Ridge Basin.
General stratigraphy maps and sections are referenced by figure number in red.
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Figure 14. Map displaying the envisioned Middle Miocene drainage system within Ridge Basin prior to
displacement of either the San Gabriel or the San Andreas Faults. There was an established drainage
system from the Chocolate Mountains, the San Gabriel Mountains, and the Pelona Schist country rock
that flowed westward into the Ventura Basin. With the right lateral offset on the San Andreas Fault, the
source area (Chocolate Mountains) and the alluvial wash are currently displaced approximately 315
kilometers (~200 miles). The Middle Miocene Mint Canyon Formation flowed westward into the
Caliente Formation. These units have been displaced across the San Gabriel Fault by 70 kilometers (see
figure 18 in this guidebook, from Ehlert in Crowell, 2003).
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Stop 9

Stop 8

Stop 7
Stop 6

Stop 5

Stop 4
Stop 3
Stop 1

Stop 2

Figure 15. Diagram illustrating depositional and chemical features of the Ridge Basin through the
Miocene and Pliocene. Stops will be made at the Marple Canyon, Paradise Ranch, Fisher Spring, Osito
Canyon, Frenchman Flat, Piru Gorge, Alamos Canyon, Apple Canyon, and Hungry Valley Formations or
Members.
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Figure 16. Measured section of the Castaic Formation and overlying Marple Canyon Sandstone Member
of the Ridge Route Formation as viewed at the intersection of Templin Highway and Old Ridge Route
(Stop 2). The transition from deep water marine to shallow water deltaic and finally fluvial facies is well
displayed at these outcrops.
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Figure 17. Diagram of depositional model for Osito and Cereza Peak Shales (Stops 4 and 5) and Paradise
Ranch Shale (Stop 3).
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Figure 18. Paleogeographic maps of the Ridge Basin from Early Miocene to Late Pliocene illustrating
lateral offset of depositional units along the San Gabriel Fault. Maximum displacement of the Mint
Canyon and Caliente Formations is 70 kilometers. Maximum displacement of the Mint Canyon from the
Chocolate Mountain source terrain is 320 kilometers. (Ehlert in Crowell, 2003)
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Figure 19. Cross sections across the Ridge and eastern Ventura Basin showing the mis-match in
stratigraphy caused by the 70 kilometer offset across the San Gabriel Fault.
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Figure 20. Block diagrams from the 1980’s and 2000’s illustrating changes in interpretation of the
depositional setting and tectonic control of the Hungry Valley Formation (Stop 9).
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