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Project Overview 

SCEC grant #09004 provided funds to carry out fieldwork and perform laboratory 

analyses in the effort to determine the age of the Quaternary Ojai Conglomerate.  The purpose of 

this project was to determine the depositional age of the thick (>100m) Quaternary fluvial 

deposits in the Ojai Valley in order to determine strain rates across the E-W trending faults that 

cut these strata.  In addition, clast provenance within the conglomerate allowed interpretation of 

the uplift history from the mountain ranges both north and south of the Ojai Valley. 

 We carried out two weeks of fieldwork in early August 2009. During that time, we 

mapped the Ojai Conglomerate and the underlying units, conducted clast counts, and collected 

samples for 26Al/10Be cosmogenic burial dating.  This research has resulted in a new geologic 

map based on our fieldwork.  Sample processing for the burial ages has been initiated, and will 

be completed in April, 2010.  The following are some of our preliminary results from this study. 

Stratigraphic Descriptions 

The Ojai conglomerate was mapped and described throughout the study area (e.g. Figure 

1).  Thicknesses determined from outcrop were combined with subsurface well data (Kear, 2005) 

to interpret the geometry of the basin fill and to create an isopach map of the Ojai Conglomerate 

across the region (Figure 2).   Within the lower 40 m of the conglomerate, clasts are entirely 

Eocene sandstones from the Topatopa and Santa Ynez Ranges to the north.  Above 40m, clasts 

of the Monterey shale appear, suggesting a southerly source from Sulphur Mountain (Figure 1).  
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This clast provenance change implies uplift south of Ojai during the latter stages (late 

Quaternary?) of conglomerate deposition.   

 

Figure 1: Measured stratigraphic section of the Ojai Conglomerate and a photograph of the 
measured outcrop.  Total outcrop thickness is >60m.  The burial sample was taken within 1 m of 
the base of the section above the Rincon Shale.  Clast count data indicate that Miocene clasts do 
not appear until the upper part of the section. 
 
Geologic Mapping 

 This project mapped the ~6 km2 area east of San Antonio Creek and south of the Santa 

Ana Fault (Figures 2, 3).  Although our study focused on the Quaternary deposits, we also 

mapped the bedrock beneath the Quaternary strata.  Our results have provided a revision to the 

Dibblee (1987) geologic map of the area. Our new mapping shows the Ojai Conglomerate east of 

San Antonio Creek has been uplifted by the Lion and Oak View fault sets. The conglomerate 
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here is faulted and folded, and represents a potential piercing point for offset across the Lion and 

Santa Ana Faults.  The conglomerate is thickest within the center of the study area, and pinches 

out towards both the east and west, suggesting this is an exhumed basin depocenter.  We 

speculate that this exhumed basin depocenter may be offset from the basin depocenter in the 

subsurface beneath the Ojai Valley by right-lateral displacement on the Santa Ana fault (Figure 

2).  

 

Figure 2:  Isopach map of the Ojai Conglomerate within the Ojai Valley.  Subsurface data is 
based on well logs from Kear (2005).  Outcrop data is from this study. Background image is 
shaded relief image of the Ojai region.  
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26Al/10Be Cosmogenic Burial Dating 

Two samples were collected for 26Al/10Be cosmogenic burial dating. Sample 09CB01 was 

collected from a sandy lens ~5.5 m above the basal contact with the Vaqueros Sandstone (Figure 

3). Sample 09CB02 was collected from the footwall of the Lion Fault, ~2 m above the basal 

contact with the Rincon Fm.  Sample crushing and partial cleaning have been completed at 

California State University Northridge. Quartz etching has been completed at the University of 

California Santa Barbara (UCSB).  

 

Figure 3:  New, revised geologic map of the study area.  The area is shown on Figure 2.  
Formation abbreviations include Qt: Quaternary strath terrace deposit (<5m); Qg: Ojai 
Conglomerate (>10m); Tr: Miocene Rincon Formation, Tv: Miocene Vaqueros Formation; Ts: 
Oligo-Miocence Sespe Formation.  New details not included in previous work of Dibblee (1987) 
include the southeast (lower right) corner of the map with the Vaqueros and Rincon Formation 
contact, and the detailed map of the Ojai Conglomerate (Qg). 
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Future Work 

            The remaining cosmogenic sample processing, including sample dissolution, 

chromatography, and target packing will be completed during April, 2010 at UCSB.  The 

prepared targets will be sent to Lawrence Livermore National Laboratory AMS facility during 

May or June, 2010 and we will hopefully have results by July, 2010.   

 We will complete our mapping of the Ojai Conglomerate during August, 2010.  This 

includes mapping the area west of the San Antonio Creek.  The new understanding of the Ojai 

Conglomerate obtained here will permit interpretation of long-term (0.2-1 Ma) slip rates across 

the faults that cut this unit.  In addition, our surface data will be compared with the subsurface 

data from Kear (2005) who mapped the conglomerate thickness in the subsurface.   

Anticipated Results 

 Cosmogenic burial dating of the Ojai conglomerate provides one of the first applications 

of this technique to a thick (>100m) stratigraphic succession.  The age obtained will provide new 

constraints on the timing of basin development within the western Transverse Ranges.  This new 

age will provide constraints on displacement rates across the Lion, Oak View and potentially 

Santa Ana faults.  In addition, our ability to date the Quaternary stratigraphy within the Ojai 

Valley will allow us to infer the timing of uplift of Sulphur Mountain based on the appearance of 

Miocence clasts within the stratigraphic section. 
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