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PHOTOMOSAICS AND LOGS OF TRENCHES ON THE SAN ANDREAS FAULT NEAR  COACHELLA, CALIFORNIA 
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Figure 1.  Shaded relief  map of southern California showing Quaternary-active 
faults, paleoseismic sites, and other features of importance to this study. MCF, 
Mission Creek Fault; BF, Banning Fault; GHF, Garnet Hill Fault; BSZ, Brawley 
Seismic Zone. With the exception of the Cerro Prieto Fault and associated structures, 
active faults in Mexico are not shown. Highstand of Lake Cahuilla shown as yellow line.
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Moderately well-sorted very fine to coarse-grained  sand, commonly laminated and cross-
bedded, with occasional silt/clay lenses (Eolian).  Up to 1.5 m thick but occasionally absent.  
Erosion prior to deposition of this unit  in places removed 1L entirely.  
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Massive firm silt containing distinctive white carbonate nodules (~3 mm) which 
may be root casts, with an undulating organic-rich layer near the top.  Eroded top 
and bioturbated base.  Up to 60 cm thick.

Massive, somewhat loose fine-grained sand, likely eolian.  Up to 60 cm thick.   Erosion prior 
to deposition included a channel that  cut nearly all the way through 2L.

Moderately well to well laminated silt and fine sand, ~50 cm thick on NW wall but 
up to 1.5 m thick on SE wall.  Fairly smooth, slightly bioturbated base; top 
eroded to a varying degree.  Liquefaction features appear in layer 2Lb on the 
SE wall, and are interpreted to be related to EQ2.

 Loose, medium sand (likely shoreline deposit).   Maximum thickness 
       40 cm where small channels cut into 3L.

Thin bedded clay and silt with organic layer near the base.  Base very smooth, top 
locally eroded but entire deposit is difficult to separate from 2L in places 
where 3S is absent.  Maximum thickness 70 cm.

Thick subaerial sequence composed of medium to coarse sand and 
gravel in the lower half (fluvial)  and  fine sand (eolian) in the upper half.  Silt lenses 
appear occasionally in the lower half (on both walls) and channel deposits full 
of rounded cobbles occasionally cut into the upper half (on the SE wall only).  
Two intermittent organic-rich layers separate the finer grained upper section 
from the coarse-grained lower section on the NW wall but cannot be traced on 
the SE wall.  The generally coarser grained sediments on the SE wall likely 
represent the axis of a channel, while the finer grained sediments on the NW 
wall are overbank sediments deposited at the channel margins.  Maximum 
total thickness of 4S is 2.5 m; extensive erosion prior to deposition of this deposit
has occasionally cut out 4L, 5S, and much of 5L.

Laminated clays and silts up to 50 cm thick where the depression is deepest, topped by 
 massive fine sand which is largely eroded except in a few locations.  4L thins to 
25 cm where the depression is shallow and is generally entirely eroded away outside the 

      depression.

Intermittent loose coarse/medium sand topped by persistent organic layer.   
Likely shoreline sand with soil development or in situ burn.

Moderately well laminated silt and fine sand.  Thickens gradually from 
40 cm to 120 cm across shallow depression; thickness unknown within the 
deep depression because the unit extends below exposure.  Subunits a-c are 
completely eroded southwest of the deep depression.

Very loose, well-sorted, medium sand; likely 
shoreline deposit.  Layer lenses out to the NE.
Massive fine sand and silt.  
Stratified coarse sand, gravel, and 
rounded cobbles forming cross-cutting 
channel deposits (fluvial).  7S thickens to the 
southwest up to 2.8 m but thins and 
interfingers with finer grained sediment to 
the northeast, which suggests that this 
channel flowed along the fault scarp.
Thin bedded fine sand exposed at the very base 
of the section; likely lacustrine.  
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Figure 5.  Generalized stratigraphic section of  central trench exposures.  Unit thickness is 
averaged over all logged exposures, excluding highly eroded areas.  L and S indicate lacustrine 
and subaerial sediment, respectively.  Wavy lines represent erosional contacts. Sequentially 
numbered earthquake horizons indicated by arrows. Evidence for earthquakes indicated on 
photomosaics with numbered stars.  
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Table 1.  Dates of radiocarbon samples from central trench 

Sample Name 14C age ± Layer Sample Name 14C age ± Layer

XdL5020921c-A4m3bSSELPMAS HCNERT LARTNEC
Nb1m45A-c 125 20 1S Sb4m59A-c 2885 30 6Sa NE X
Nb1m51A-c 175 15 1S Sb3m2A-c 365 25 6La SW X
Sb1m44A-c 210 15 1S Sb3m0B-c 1080 15 6La SW
Nb1m57A-b-hum Modern 1La X Sb3m1B-c 1105 15 6La SW
Nb1m57A-b-AAA 200 35 1La Nb4m13B-c 1125 20 6La SW
Nb1m57A-c 260 40 1La X1 Nb4m13A-c 1185 30 6Lb SW
Nb1m22A-c 105 20 1Lb X2 Sb4m14A-c 1185 30 7S SW
Sb2m26B-c 545 20 2S X Nb5m8A-sh1 2975 30 7L SW
Sb1m55A-c 590 15 2S X
Sb2m34A-c 645 25 2S X
Nb2m51A-c 485 15 2La X1
Sb2m26C-c 520 20 2La X1 T2-Sb2-3-c 530 15 3L
Sb1m52A-c 715 20 2La X T2-Sb2-2-c 580 15 3L
Sb2m26A-c 385 35 2Lb X2 T2-Sb2-9-c 605 20 3L
Nb2m36A-c 400 30 2Lb X2 T2-Sb2-17-c 610 15 3L
Sb3m45A-c 310 15 2Ld T2-Sb2-4-c 930 15 4S
Sb2m10A-c 335 15 2Ld T2-Sb2-6-c 945 15 4L
Sb3m44A-c 335 20 2Ld T2-Sb2-1-b-r Modern  5Sa X
Sb2m10B-c 360 25 2Ld T2-Sb2-1-b-AAA 960 30 5Sa
Sb3m48A-c 380 15 2Ld T2-Sb2-1-b-c1 1105 40 5Sa
Sb2m4A-c 670 15 2Ld X T2-Sb2-1-b-sh2 1575 30 5Sa X
Sb3m59A-c 435 35 3L T2-Sb2-1-b-sh3 1695 35 5Sa X
Nb2m30A-b-hum 545 40 3L T2-Sb2-1-b-sh1 1725 45 5Sa X
Nb2m30A-b-AAA 585 30 3L T2-Sb2-8-c 1020 15 5Sb
Nb2m44A-b-AAA 665 30 3L T2-Sb2-7-c 1165 15 5Sc
Nb2m44A-b-hum 700 30 3L X1 T2-Sb3-1-b-hum 1550 30 6.5L?
Nb3m41A-b-hum 610 30 4Sc T2-Sb3-1-b-AAA 1570 35 6.5L?
Nb3m41A-b-AAA 645 30 4Sc
Nb3m20A-b-AAA 700 30 4Se Northeastern (Secondary) Fault Zone
Nb3m20A-b-hum 705 35 4Se T2-Sb1-1-b-hum 390 35 3L
Nb4m28B-c 815 35 4Sf T2-Sb1-1-b-AAA 450 30 3L
Sb3m4B-b-hum 915 15 4Sg T2-Sb2-14-b-AAA 1080 30 5L
Sb4m26A-c 890 15 4La T2-Sb2-14-b-hum 1115 30 5L
Sb4m27B-c 960 15 4La
Sb4m27A-c 980 15 4La X1 Sample types:
Sb3m36B-c 1075 15 4La X b-AAA bulk sediment AAA fraction
Sb3m49A-b-hum 910 20 5S b-hum bulk sediment humic acid
Sb3m49A-b-AAA 915 20 5S c charcoal
Nb5m28B-b-AAA 935 30 5S r roots
Nb5m28B-b-hum 955 30 5S sh1 clam shell
Sb4m49B-b-hum 965 30 5S sh2 helmet shell
Sb4m49B-b-AAA 1030 35 5S sh3 turritella shell
Nb3m65B-b-AAA 985 30 5S
Nb3m65B-b-hum 995 35 5S
Nb3m59A-b-hum 1065 40 5S
Nb3m59A-b-AAA 1095 35 5S X1
Nb3m59A-c 1230 80 5S X
Nb4m44A-c 1185 40 5Lc X1
Nb4m44A-sh1 1550 30 5Lc X
Sb3m7A-c 955 30 5Ld X2
Sb3m11A-c 1075 15 5Ld
Sb3m3B-c 1095 20 5Ld
Sb3m3A-c 1150 15 5Ld

Note: Gray bars outline groups of dates obtained from different 
fractions/pieces of the same sample.  Samples followed by X were 
judged to be stratigraphically inconsistent and were excluded from 
the final analysis; X numbers indicate the OxCal model refinement 
step at which the sample was removed.  Sample nomenclature 
designates northwest or southeast wall, bench riser number (1 is at 
the top), and meter number (from the southwest end of the logged 
exposures).  The final capital letter is used to distinguish between 
multiple samples in a given wall-riser-meter.  In the eastern trench, 
samples are numbered sequentially on each bench riser. All samples 
were dated at the Center for Avccelerator Mass Spectrometry (CAMS)
at Lawrence Livermore National Laboratory, Livermore, CA, or the 
Keck-CCAMS Laboratory, UC Irvine, Irvine, CA.

Figure 4. View looking southwest along the central trench. The benched excavation exposed the 
deposits to a depth of about 7 meters. The central fault zone, which crosses the trench about where the 
people are standing, forms a highly effective ground water barrier as evidenced by the ponded water.

Figure 3. LiDAR topography of the study site showing locations of faults (red lines; dashed where approximated) and trenches 
(black lines; logged portions outlined in white). Central trench depicted above, see sheet 2 for photomosaics of eastern trench. 
Western trench did not cross fault zone so we did not photograph it.

Figure 2. Aerial view of a portion of the east-central Coachella Valley showing 
location of Coachella and Indio (Sieh, 1986) paleoseismic sites and 
approximate location of traces of San Andreas Fault (red lines).
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                                                                                                 Summary

The Coachella paleoseismic site is located on the San Andreas Fault along the northeast edge of the Coachella Valley in southern 
California (fig. 1) east of Dillon Road and south of Avenue 44 (fig. 2).  Three benched trenches, a total of more than 950 m, were 
excavated across the fault zone as part of an Alquist-Priolo fault investigation study (figs. 3, 4). These trenches exposed a  thick 
section of latest Holocene lacustrine, fluvial, and shoreline deposits (fig. 5). Only the central and eastern trenches exposed faulting 
so we confined our investigations to those two trenches. 

In the central trench, we photographed and logged in detail both walls of about 70 m of the trench where it spanned several zones 
of complex faulting which form a 15-m-wide depression.  After carefully cleaning the trench walls, we put up a 1-  by 0.5-m 
string- and nail-grid.  We photographed each 1- by 0.5-m panel individually and then photologged features directly on these 
unrectified photos.  The photos were digitally rectified later to remove distortion caused by irregularities in the trench walls and to 
correct the slight distortion introduced by the camera lens.  The rectified photos were spliced together to make photomosaics of the 
trench walls.  Most of the field linework and descriptions were then transferred to the rectified photomosaics.  

For the eastern trench, we took a set of overview photographs of the full length (about 200 m) of each wall.  These photographs 
were taken from the top of the trench towards the opposite wall.  Because the photographs were taken at a downward angle, there 
is significant distortion.  We logged directly on these photos in the field, recording significant contacts, primarily between 
lacustrine and subaerial deposits, along with descriptions.  For this report, we spliced together these unrectified overview photos 
and transfered field linework and some descriptions.   
 
For both trenches, contacts and lithologhic descriptions of stratigraphic units, faults and carbon sample locations are indicated on 
the photomosaics.  Lacustrine deposits are tinted to better show deformation across the fault zones.  Evidence for six 
paleoearthquakes rated as “probable” is indicated with red stars that contain the sequential event number (1 is most recent event). 
Evidence for two additional “possible ” paleoearthquakes is indicated with blue stars. The sedimentary deposits contain abundant 
dateable material which includes detrital charcoal, lenses of organic material formed in-situ, and shells. Two organic fractions, 
humic acids and acid-alkali-acid-pretreated (AAA), were dated for 13 of 15 samples taken from organic layers and both dates are 
shown for these samples on the photomosaics and tables 1 and 2.  All radiocarbon dates are in C14 years B.P. (considered to be 
A.D. 1950). Horizontal distance is measured along the trenches from the southwest ends of the logged exposures (marked as 0 m), 
and depth is measured from the highest points on the ground surface within the logged exposures. Bench locations are indicated by 
white lines and gaps in the photomosaics. Note that faults and contacts that are somewhat oblique to the trench walls occasionally 
appear disconnected owing  to the approximately 1 m width of the benches.
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thin silt interbeds

clay/silt

gravelly sand

massive silt

clay layers w/ 
thin silt interbeds

cobbly sand

cobbly sand

micaceous f sand (eolian?)

massive silt

massive silt

loose m-c sand

micaceous f 
sand (eolian?)

crenulated micaceous f sand (eolian?)

interbedded silt/clay

interbedded silt/clay

loose oxidized sand

fine sand

interbedded silt/clay
w/ organic stringers

loose m-c sand capped by organic soil

interbedded f sand/ silt
w/ med sand lenses

vf-f sand

vf-f sand

m-c sand   w/shells

organic soil

bioturbation tubes

bioturbated f sand/silt 
w clay clasts /shells

interbedded silt/clay

cross-bedded 
m-c sand w/ shells

silt

interbedded silt/clay w/ organic lenses

interbedded silt/clay

bedded f sand

thin bedded f sand

bioturbated f sand/silt 
w clay clasts /shells

massive 
f sand

massive 
silt/f sand

f sand w/ 
silt layers

micaceous sand

massive 
f sand

micaceous f sand
gravelly sand

6-fissure or colluvial wedge 
of mixed material derived 
from Lake 5- capped by 
upper part of Lake 5

2-faulting terminates 
within Lake 2

2-faulting terminates 
within Lake 2

4-gravel-filled fissure:
eq occurred when
channel at surface

6-lower part of Lake 5 
faulted/ folded but 
not upper

4?-large displacement 
of Lake 4 but smaller
displacement of Lake 3

5-faulting displaces Lake 5 
and faulting/folding of 
organic sand but does 
not displace Lake 4

6-thickening of Lake 5 (5L) deposists towards central fault zone from m 59 to m 29 and 
Lake 5 deposits much thicker within depression between central and southern fault zones

4?-large displacement 
of Lake 4 but smaller
displacement of Lake 3

2-fault displaces base 
of silt bed but not top

5-4L drapes 
scarplet

1-lake deposits over-thrust
eolian sand indicating
deformation slightly post-
lake highstand

fractures go to surface 
(creep or triggered slip?)

2-fissure filled with sand

5-large displacements of 
top of 5L but only small 
displacements of 4L on 
one trace

4-laminated sand 
growth strata 
capping fault

3-dramatic thickness 
change of 3L across 
fault zone but not 2L

3-large displacement 
of 3L but not 2L

these faults do not appear 
to be continuous downward

2-faulting appears 
to terminate 
within Lake 2 but
obscured by burrow

2-faults cut base of unit but not top:
penultimate eq occurred during 
Lake 2 and likely caused flame 
structures

5-base of gravelly sand not 
offset eq horizon at top of 5L

4-unit B is missing across 
fault: eq pre-dates channel

7-no displacement
of base of 5L or 
sand bed below

3-wedge of 
loose sand
- scarp (?)

2-faulting terminates 
within Lake 2
 

1-fault cuts youngest lake

8+  sand-filled
fissure

4-faulting extends into 
middle of 4S but not upper 4S

1

1

7-faulting to top of 
 Lake 6
 

1-fault cuts youngest lake

3

4

K?

micaceous vf-f sand

Z

mod well-sorted f-c sand 

2-fissure filled with sand

mod well-sorted f-c sand 

2
1

K
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