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Introduction 
During the funding period significant progress was made towards determining the 

Quaternary faulting history of the northern San Jacinto fault. Most of this progress 
consisted of geomorphic mapping of the active fault strands, and the identification and 
analysis of offset features along the fault. Work was focused along the Claremont fault 
(Figure 1) where numerous offset streams and Quaternary terraces were evaluated and 
sampled for C14 and OSL dating to calculate fault slip rates. This report summarizes the 
work performed, data collected, and preliminary results of the project. 

Statement of project objectives
 The overall objective of this study is to determine the Late Quaternary slip rate, 
faulting history, and slip distribution along the northern San Jacinto Fault Zone (Figure 1) 
to better estimate seismic hazards for the surrounding communities. 
Specific objectives include:
1. Document the location, kinematics, and timing of Quaternary displacement along the 
Claremont and Hot Springs segments of the San Jacinto Fault Zone. 
2. Calculate Quaternary slip rates on the individual faults. 
3. Evaluate fault patterns and kinematics to infer local fault zone evolution and estimate 
expected rupture patterns in future seismic events. 

Work completed and results
Fault zone mapping
   Mapping of the fault zone has been conducted using the B4 LIDAR data set, 
field mapping, and air photos. This work has concentrated on the Claremont Fault along 
the north side of the San Jacinto Valley due to the abundance of lateral offsets present 
there. The mapping has focused on delineating the active fault traces based on 
geomorphic expression and outcrops, identifying offset features (such as streams and 
terraces), and mapping Quaternary deposits in the vicinity of the fault zone that may be of 
use in determining faulting history. Bedrock mapping has been done in select locations 
where it is needed to provide details or fill in gaps in previous mapping. The LIDAR data 
set has been used as a base for the mapping, which will be compiled digitally in the next 
few months and expanded as work continues to progress. 
 This mapping has elucidated the location of the active fault strands in the area and 
given us a detailed view of the fault zone structure and geomorphic expression. Along the 



Claremont Fault, multiple strands were identified in some locations and interactions 
between these strands have affected local topographic development. Some of the younger 
strands appear to be en echelon features that are most likely forming above a master 
structure at depth. A number of lineaments that were previously mapped as faults, have 
been reinterpreted to be erosional features from the bigger streams that drain the uplifted 
badlands on the northeast side of the fault zone, or from higher stands of Mystic Lake 
which forms during wet periods due to local drainage and overflow from the San Jacinto 
River. 

Fault offsets
 The mapping has resulted in the identification of numerous offset terraces and 
streams, which have been evaluated in the field and measured using the LIDAR data. 
Figures 2 through 4 show the location and magnitude of the laterally offset streams. 
Offset amounts range from 14m to over 100m with a distinct cluster in the 14m-25m 
range along the Claremont Fault in the northern part of the study area (Figures 2 and 5). 
Larger offsets are also evident along the older strands of the fault. 

Many of these offset streams are entrenched into Quaternary terraces (Figures 5 
and 6). Samples for OSL and C14 have been collected from some of these offset terraces 
and we plan to continue collecting datable material from suitable locations to date the 
offset features and calculate slip rates. OSL dating is being conducted at CSU Long 
Beach and the first round of results (from 4 sites) will be completed next week (3/3/08). 
Detrital charcoal samples will be sent out for C14 analysis in the next couple months after 
more samples are collected.  Slip rates will be calculated at 4 or more sites along the 
Claremont Fault when the OSL and C14 analyses have been completed. 

Fault Kinematics
 Outcrops of the Claremont Fault provide opportunities to collect kinematic data 
and make observations of fault zone structure. Where the fault is exposed in bedrock a 
distinct gouge zone is observed that typically dips steeply to the north (85° to 70°).  
Kinematic indicators have only be collected thus far along the southern end of the 
Claremont Fault where slip surfaces and striations are developed in the uplifted 
crystalline rocks on the northeast side of the fault. These striations record right-lateral 
oblique slip with a significant amount north-side-up dip slip that increases to the south. 
This increased dip slip component at the southern end of the Claremont Fault is 
accommodating uplift of the elevated area that lies in the compressional step-over 
between the Claremont and Hot Springs faults (Figures 1, 3 and 4). There is no direct 
connection between these two faults (contrary to the arrangement shown on most regional 
maps), although there are faults present that splay off the Claremont Fault towards the 
Hot Springs Fault that bound the uplifted step-over area on its southern side. 

Where the Claremont Fault passes through recent deposits, outcrops reveal 
fractures and vertically displaced stratigraphy, but typically do not provide kinematic 
indicators or coherent fault surfaces due to the weak nature of the young deposits. In 
these Quaternary deposits, the observed fractures that comprise the fault zone are almost 



always vertical. The best indication of kinematics in the recent deposits is the laterally 
and vertically offset terrace deposits. The lateral components of the observed offsets are 
numerous and depicted in Figures 2 through 4. Although the Claremont Fault is most 
likely responsible for vertically displacing the badlands on its north side upwards relative 
to the subsiding San Jacinto Valley, most offsets along the active faults show no more 
than 2 to 3 meters of vertical displacement. 
  
Identification of potential trenching localities
 One of the goals of this project was to identify suitable locations for a trench to 
evaluate the earthquake history along this section of the San Jacinto Fault Zone. A good 
trenching study is needed in this area to answer various questions about the rupture 
history along the San Jacinto Fault (i.e. Did the larger events recorded at Hog Lake jump 
the step-over from the Casa Loma Fault to the Claremont Fault? When was the last major 
ground-rupturing event in the San Jacinto Valley area?), and it’s relation to the San 
Andreas Fault (i.e. Does seismic activity along the southern San Andreas and San Jacinto 
faults switch back and forth through time?).
 Several potential trench localities have been identified during mapping of the 
Claremont Fault (Figures 2 through 4). One of these is a dried-up sag pond that formed 
behind a fault scarp dam in a linear valley (Figure 6, trench site 3). Because the area 
looked like it would collect suitable deposits, and a well-defined recent scarp clearly 
delineated the fault trace, permission was acquired from the property owner (Riverside 
County Conservation Authority) to install an exploratory trench. This was done in 
January of 2008 with the assistance of Tom Rockwell (SDSU) and Gordon Seitz (SDSU). 
Four separate trenches were excavated along the fault trace. Although the fault zone was 
clearly defined (as gouge zones or fractures in the upper deposits) in three of the trenches, 
the stratigraphy was not suitable for obtaining a record of seismic events primarily due to 
the disruption of the bedding by extensive bioturbation. 
 Other potential trench sites include locations where a strand of the Claremont 
Fault intersects the edges of Mystic Lake (Figure 2, trench sites 1 and 2). This strand is 
interpreted to be the most active strand of the fault due to the deformation of young 
valley sediments to the north and south of the potential trench locations. The water level 
of Mystic Lake varies dramatically between wet and dry periods and this has resulted in a 
series of paleoshorelines around the edge of the lake. The combination of lake sediments 
from high stands of Mystic Lake and fluvial sediments that form the large fan at the 
mouth of Jackrabbit Canyon may provide a suitable stratigraphy to record seismic events, 
and the paleoshorelines could potentially be used as piercing points if multiple trenches 
are excavated. 

Future work
Although the funding period has ended, this work will continue through the spring 

as more deposits are dated and rates are calculated. Offset amounts and slip rates 
calculated at different locations along the fault will be used to evaluate slip distribution 
along strike and to compare to data from other studies along the San Jacinto Fault Zone. 



In addition, mapping will continue along the Claremont Fault and in the uplifted area 
between the Claremont and Hot Springs Faults in order to complete the San Jacinto 
Quadrangle geologic map being compiled by Onderdonk and Matti. 

A SCEC proposal was submitted last fall to continue this work by expanding the 
evaluation of offset features to better constrain Quaternary slip rates and to excavate 
some exploratory trenches to determine the faulting history on the Claremont Fault. In 
addition, we plan to expand our efforts to the southwest along the Hot Springs Fault, 
where some lateral offsets have already been identified as well as truncated terraces 
deposits. Although the Casa Loma Fault is well expressed in the San Jacinto Valley, no 
lateral offsets have been identified yet, and trenching would probably be needed to gain 
significant information regarding faulting history. A number of trenches have been 
excavated across the Casa Loma Fault in recent years by consulting firms, and we will 
attempt to access any pertinent data they may have collected as well as request to 
evaluate any future trenches they may open. 

Use of funds
 The funds allotted to this project were used for salary, travel, and one day of 
backhoe work. One graduate student and one undergraduate from CSU Long Beach were 
employed to assist with mapping and sample collection and an addition graduate student 
was employed to process the OSL samples in the lab at CSU Long Beach. 



Figures

Figure 1.  Location map of the study area showing the major faults of the northern San 
Jacinto Fault Zone on a 10m DEM.



Figure 2. Map showing locations of offset streams along the Claremont Fault at the 
northwest end of the study area. The length of the bars indicates the amount of offset, and 
the color indicates the confidence level of the measured offset amount.



Figure 3. Map showing locations of offset streams along the Claremont Fault in the 
central part of the study area. The length of the bars indicates the amount of offset, and 
the color indicates the confidence level of the measured offset amount. 



Figure 4. Map showing locations of offset streams along the Claremont Fault at the 
southeast end of the study area. The length of the bars indicates the amount of offset, and 
the color indicates the confidence level of the measured offset amount.



Figure 5. Map showing faults, offset or deflected streams, and some Quaternary deposits 
along the Claremont Fault (see Figure 2 for location). The base map is B4 LIDAR data 
processed with QT Modeler software. 



Figure 6. Map showing locations of faults, offset and beheaded streams, and potential 
trench sites #2 and #3 (see Figure 3 for locations). Trench site 3 was excavated during the 
funding period (see text). The base map is B4 LIDAR data processed with QT Modeler 
software.


