








































































FT-8 thru FT-

Fiesta Development
Calimesa, CA

DBS 1" = 5'

FAULT TRENCH EXPLORATION 
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gritty sand
Apparent dip: 49° 70°

fractures

Gritty sandstone lenses

Fault:  N38W / 27NE
Fault gouge overprinted with
CaCO   2 - 3" thick3

Massive, fine grained, well
cemented sandstone 

Qst:

Fault:  N65W / 40NE
Subtle shear zone with ~¼"
well cemented, very hard
clayey gouge

Fine brown massive
sandstone

CaCO   
veins

3
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Qst

Qst

1
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Qst
Qst

Qst

Qst

conglomerate

conglomerateconglomerate

1

1

coarse
sandstone

Trench fill from previous trench

Fault:  
N75W / 33NE
CaCO   overprint 1 - 8" thick,
remnant clayey fault gouge 
below carbonate, no shear fabric
in CaCO   , CaCO   is present
under fault as well.

3

3 3

Fault:
N30W / 33NE
little to no gouge or
CaCO  3

silty sand, fine to medium
grained with gravel

CaCO3

CaCO3

• •

•

CaCO3

•

•
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•

•

•

Fault:  N10E / 39SE
½ - 1" gouge, CaCO
overprint ~4" thick near
surface

3

•

FT-

FT-10

FT-8 FT-9

(Old trench from previous study)

1 Dense, moderately cemented, reddish brown, 
silty sand with few gravels, massive bedding

•

••

••

A

•

N35E

view to SE

•

•

• •
Qst

Qst
•
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Qst

fractures
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Surface Surveyed 
Location of Fault

A

A

•

•

Minor Fault:  N85E / 45NW

•

Massive, light gray brown, medium sandstone

Interbedded sand and gravel, light gray to gray brown

Massive, light reddish brown, medium grained sandstone

Gray, very coarse grained sandstone

1

2

3

4 N

S

EXPLANATION

Surface Surveyed 
Location of Fault

1 Conglomeratic sand, subrounded 
pebbles, moderate MnO   stain2

2 Fine sand with bedding, moderate 
MnO   staining parallel to bedding2

3 Silty fine sand, massive, slightly red
but mostly tan, similar to unit 6

4 Pebbly conglomerate
pebbles are subrounded and dominated 
by leucocratic plutonic clasts with minor 
gneiss and metamorphic clasts, moderately 
bedded particularly in lower (North) 4" of 
unit, gray areas indicate regions with 
strong MnO   staining that coat the grains2

5 Very fine silty sand (SP), light olive brown,
massive, some rounded pebbles, same 
pebble composition as unit     , moderate FeO
staining - penetrative, no MnO , no CaCO 

4

2
3

3

6 Reddish brown, sandy silt, very fine grained

7 Reddish brown, medium to abundant very
coarse sand, and pebbles, well bedded 
channel sands, minor MnO   staining in 
zones, but in 3 zones some pebble/grains 
are completely covered, bedding is 
approximately horizontal except near fault
where it dips gently North, this is unit likely 
correlates with units      ,     , and       
collectively

2

1 2 3

8 Sandy silt to silty very fine sand, reddish brown in 
upper 6" of unit, grades to olive brown at depth,  
bedded, compositional layers are 1 - 3" thick 
(variations of silt and sand), this unit likely 
correlates with very fine silty sand member
structurally below unit 1

9 Sandy silt, very fine grained, olive brown, massive,
weak soil near surface (B), very little CaCO   in unit
except where indicated in small area at base of unit  
below region with soil, very similar to unit 5

3

10 Silty sand, fine grained with some coarse sand, 
medium rust red, altered by animals and near 
surface soil processes
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Fault:   N30W / 32NE

•

Very fine
silty sand

Fine grained basal
conglomerate

Coarser at center

• •

4 4
4

• K
K

K Kr
Kr

Kr

K

K

A B

C
B

•

6 6

6

6

• •
•

7

7

7

8

8

9

10

•
•

Colluvial - gravity
disruption in upper
1' of unit

22°

~ 6" apparent reverse slip,
some minor bed warping in 
hanging wall and foot wall

•

•

Other side of trench shows this
fault offsetting unit       ~ 5" in  
apparent reverse sense

4

•

B     soil - well developed, late
Pleistocene, may correlate with
Qrp

•

Erosional contact deformed, possibly 
due to slight collapsing into old burrows,
no shear zone, no caliche

•

Late Pleistocene
soil - Bt (same as
in FT-6)

•

Old, folded soil profile

•

=  MnO2

10/2004 238-04
PLATE 5

4 4

• •

•

A Zone of Stage I caliche - CaCO   overprinting unit      ,
this area demonstrates a deeper red color due to iron  
oxide staining

53

B Zone of Stage II CaCO   and even stronger red color
than A

3

C 3¼" CaCO   along shear zone

K Krotovinas (in-filled animal burrows),
areas that have been strongly bioturbated
and reworked

Btk

LATE PLEISTOCENE PEDOGENIC SOILS

Argillic horizon; hard, dark brown sandy clay and clay with blocky to prismatic peds 
with moderately to well-developed clay films on ped surfaces.  See logs for estimated 
age determination of soil.

The K horizon represents domination of carbonates with Stage III or higher carbonate  
development.  Most grains are coated with carbonate creating an essentially white outcrop.

This horizon is transitional between slightly weathered parent material and more  
weathered Btk horizons.  In FT-6 the CBk horizon grades laterally to a white K horizon.

PLEISTOCENE BEDROCK

San Timoteo Formation:  Early to Mid-Pleistocene sediments consisting of poorly to moderately  
consolidated or cemented fluvial silts, sands, gravels, and cobble conglomerates with  
interbedded paleosols.  Sandstones vary in lithology from well-sorted, coarse grained,  
cohesionless sands to moderately cemented, poorly sorted silty, clayey fine sands.   
Sandstones are generally thinly bedded and manifested by color and textural changes.   
Conglomerates are generally thin, on the order of several feet thick and coarsely bedded.

Qst

Bt

Btk

K

CBk

Argillic horizon with later accumulation of Stage I and II carbonate.  Present as thin  
filaments, small flecks, or thin linings on ped surfaces.

Bk Accumulation of Stage I and II carbonate, generally below well developed argillic horizon,  
parent material locally recognizable.

CK Transitional horizon between relatively unweathered parent material and K horizon.  
Generally has Stage I CaCO   development, parent material prominent and recognizable.3

Kr Krotovina (filled animal burrows).

A A horizon; loose, dry, gray brown silty organic sand

HOLOCENE VALLEY ALLUVIUM

Younger alluvium and slopewash of Fault Trenches 2, 4, 6, and 6a consisting of  
undifferentiated loose to lightly cemented friable, dark brown to light gray brown,
silty fine sand. Typically has a basal conglomerate with silty to well-sorted fine
to medium grained sand matrix.  Basal alluvial channel deposits of FT-6a are a very  
loose pebble conglomerate with light gray brown, well-sorted coarse sand matrix.
Some immature soil development present as buried soil horizons in FT-4 and  
FT-6 with estimated soil profile cumulative age of approximately 5,000 years old  
based on the statistical comparison of soil development between the soils at the  
subject site and dated regional soils developed under similar conditions.  

Older alluvium of Fault Trench 7 (FT-7).  Undifferentiated alluvium and slopewash
with moderately well-developed soil profile at ground surface.  Consists generally
of dark brown clayey fine to medium-grained sand and sandy clay.

Colluvial wedge in fault zone of FT-7 consisting of mixture of organic brown silty
sand and conglomeratic debris from fault scarp overlain by 1" thick black
organic clay.

QalS1

QalS2

Qcw

Qc Colluvium; very stiff, dry to damp, dark brown clay and sandy clay with grit and few 
pebbles.

Qst

Qst

Qst

Qst

Qst

Qst

Qst

Qst

Qst

Qst

Qst

QalS1

PETRA GEOTECHNICAL, INC.
12225 WORLD TRADE DRIVE, SUITE P

SAN DIEGO, CALIFORNIA 92128
PHONE: (858) 485-5530
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FT-12 thru FT-

Fiesta Development
Calimesa, CA

10/2004

DBS

238-04

1" = 5' PLATE 6

FAULT TRENCH EXPLORATION 
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HOLOCENE VALLEY ALLUVIUM

Younger alluvium and slopewash of Fault Trenches 2, 4, 6, and 6a consisting of  
undifferentiated loose to lightly cemented friable, dark brown to light gray brown,
silty fine sand. Typically has a basal conglomerate with silty to well-sorted fine
to medium grained sand matrix.  Basal alluvial channel deposits of FT-6a are a very  
loose pebble conglomerate with light gray brown, well-sorted coarse sand matrix.
Some immature soil development present as buried soil horizons in FT-4 and  
FT-6 with estimated soil profile cumulative age of approximately 5,000 years old  
based on the statistical comparison of soil development between the soils at the  
subject site and dated regional soils developed under similar conditions.  

Older alluvium of Fault Trench 7 (FT-7).  Undifferentiated alluvium and slopewash
with moderately well-developed soil profile at ground surface.  Consists generally
of dark brown clayey fine to medium-grained sand and sandy clay.

Colluvial wedge in fault zone of FT-7 consisting of mixture of organic brown silty
sand and conglomeratic debris from fault scarp overlain by 1" thick black
organic clay.

LATE PLEISTOCENE PEDOGENIC SOILS

Argillic horizon; hard, dark brown sandy clay and clay with blocky to prismatic peds 
with moderately to well-developed clay films on ped surfaces.  See logs for estimated 
age determination of soil.

The K horizon represents domination of carbonates with Stage III or higher carbonate  
development.  Most grains are coated with carbonate creating an essentially white outcrop.

This horizon is transitional between slightly weathered parent material and more  
weathered Btk horizons.  In FT-6 the CBk horizon grades laterally to a white K horizon.

PLEISTOCENE BEDROCK

San Timoteo Formation:  Early to Mid-Pleistocene sediments consisting of poorly to moderately  
consolidated or cemented fluvial silts, sands, gravels, and cobble conglomerates with  
interbedded paleosols.  Sandstones vary in lithology from well-sorted, coarse grained,  
cohesionless sands to moderately cemented, poorly sorted silty, clayey fine sands.   
Sandstones are generally thinly bedded and manifested by color and textural changes.   
Conglomerates are generally thin, on the order of several feet thick and coarsely bedded.

Qst

QalS1

QalS2

Qcw

Bt

Btk

K

CBk

EXPLANATION

Argillic horizon with later accumulation of Stage I and II carbonate.  Present as thin  
filaments, small flecks, or thin linings on ped surfaces.

Bk Accumulation of Stage I and II carbonate, generally below well developed argillic horizon,  
parent material locally recognizable.

CK Transitional horizon between relatively unweathered parent material and K horizon.  
Generally has Stage I CaCO   development, parent material prominent and recognizable.3

Kr Krotovina (filled animal burrows).

A A horizon; loose, dry, gray brown silty organic sand

Qc Colluvium; very stiff, dry to damp, dark brown clay and sandy clay with grit and few 
pebbles.

PETRA GEOTECHNICAL, INC.
12225 WORLD TRADE DRIVE, SUITE P

SAN DIEGO, CALIFORNIA 92128
PHONE: (858) 485-5530

SAN DIEGO                  MURIETTA                  LOS ANGELES                  COSTA MESA

DATE J.N.

DWG BY: SCALE:

Light brown, medium grained, massive sandstone

Very coarse, gritty, friable sandstone

Massive, pebble/cobble conglomerate with coarse, gritty matrix

Hard, massive, light brown sandstone

1

2

3

4Qst

Qst

Qst
1

1

2

3

4

5

5 Hard, well cemented, reddish brown, pebbly sandstone, massive

Fault:  N70E / 16NW

Fault:  N80E / 53NW

Fault:  N77E / 33NW

•
•

•

Fault

Fault •

•

Surface Surveyed 
Location of Fault

FT-12

FT-13
A/B

Possible shears
overprinted with 
CaCO3

1 Vertical bedding in coarse, gritty, red brown sandstone
and pebble conglomerate

2 Hard, gray brown siltstone with Stage I and II CaCO3

3 Moderately well cemented, hard, light brown to mottled 
with orange brown, fine silty sand, in part gritty, massive

3 Qst

Qst
3

A/B

shears (healed)
• •

K

K

grades to white
“K” horizon

shears (healed)

Btk

Btk

Btk

Qst
Qst

Btk

Btk
Btk

A

A

Kr
K

K

K

nodules

shear zone

Kr

•

• •
•

•

2
1

CaCO   nodules3

•

horizontal
fracture •

Fault not visible in Btk horizon.  Manifested in lower 
part of trench by subtle color lineation and truncation of
vertical bedding.

Btk
hard, dark brown to reddish brown, 
angular, strongly prismatic to blocky
peds in upper 2'+ of trench wall with 
Stage I to II CaCO   along ped surfaces3

K
white, nearly pure CaCO  ,
massive with large krotovina

3

FT-13 (cont.)

FT-14

Fractures/joints in K horizon.  Fault not visible
in upper part of trench, shear zone manifested by faint
lineations, color change, and contact with K horizon and
Unit 3.

Burrows along subhorizontal joints in K horizon

2

Hard, well cemented, light brown, massive, very fine 
sandstone, locally Stages I and II CaCO3

3

Well cemented, massive, light brown, fine to medium
grained, silty sandstone

4

Qst

Qst

Qst

Qst

A A

Btk

Btk

K

K

fractures (no apparent offset)

NOTE:  Btk thickens south of fault

Kr
K

•

•
•

•
fractures

2
•

3

Fault:  N85W / 34NE

•
4

Btk

•

A

Qc

Qc
1

1

K

K

Paleosol, reddish brown, hard, gritty, pebbly,
massive, clay present, blocky to prismatic
structure, Stage I and II CaCO3

1
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5
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Qst Units:
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FT-15 thru FT-

0 5

GRAPHIC SCALE
(in feet)

HORIZONTAL = VERTICAL Fiesta Development
Calimesa, CA

10/2004

DBS

238-04

(SEE ABOVE)
PLATE 7

FAULT TRENCH EXPLORATION
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HORIZONTAL = VERTICAL

HOLOCENE VALLEY ALLUVIUM

Younger alluvium and slopewash of Fault Trenches 2, 4, 6, and 6a consisting of
undifferentiated loose to lightly cemented friable, dark brown to light gray brown,
silty fine sand. Typically has a basal conglomerate with silty to well-sorted fine
to medium grained sand matrix. Basal alluvial channel deposits of FT-6a are a very
loose pebble conglomerate with light gray brown, well-sorted coarse sand matrix.
Some immature soil development present as buried soil horizons in FT-4 and
FT-6 with estimated soil profile cumulative age of approximately 5,000 years old
based on the statistical comparison of soil development between the soils at the
subject site and dated regional soils developed under similar conditions.

Older alluvium of Fault Trench 7 (FT-7). Undifferentiated alluvium and
slopewash
with moderately well-developed soil profile at ground surface. Consists generally

Colluvial wedge in fault zone of FT-7 consisting of mixture of organic brown silty
sand and conglomeratic debris from fault scarp overlain by 1" thick black
organic clay.

LATE PLEISTOCENE PEDOGENIC SOILS

Argillic horizon; hard, dark brown sandy clay and clay with blocky to prismatic peds
with moderately to well-developed clay films on ped surfaces. See logs for estimated
age determination of soil.

The K horizon represents domination of carbonates with Stage III or higher carbonate
development. Most grains are coated with carbonate creating an essentially white outcrop.

This horizon is transitional between slightly weathered parent material and more
weathered Btk horizons. In FT-6 the CBk horizon grades laterally to a white K horizon.

PLEISTOCENE BEDROCK

San Timoteo Formation: Early to Mid-Pleistocene sediments consisting of poorly to moderately
consolidated or cemented fluvial silts, sands, gravels, and cobble conglomerates with
interbedded paleosols. Sandstones vary in lithology from well-sorted, coarse grained,
cohesionless sands to moderately cemented, poorly sorted silty, clayey fine sands.
Sandstones are generally thinly bedded and manifested by color and textural changes.
Conglomerates are generally thin, on the order of several feet thick and coarsely bedded.

Qst

Qal
S1

QalS2

Qcw

Bt

Btk

K

CBk

EXPLANATION

Argillic horizon with later accumulation of Stage I and II carbonate. Present as thin
filaments, small flecks, or thin linings on ped surfaces.

Bk Accumulation of Stage I and II carbonate, generally below well developed argillic horizon,
parent material locally recognizable.

CK Transitional horizon between relatively unweathered parent material and K horizon.
Generally has Stage I CaCO development, parent material prominent and recognizable.3

Kr Krotovina (filled animal burrows).

A A horizon; loose, dry, gray brown silty organic

Qc Colluvium; very stiff, dry to damp, dark brown clay and sandy clay with grit and few
pebbles.

PETRA GEOTECHNICAL, INC.
12225 WORLD TRADE DRIVE, SUITE P

SAN DIEGO, CALIFORNIA 92128
PHONE: (858) 485-5530

SANDIEGO MURIETTA LOS ANGELES COSTA MESA

DATE J.N.

DWG BY: SCALE:

A

K
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CK
sand lens

K

K

CK

Sandy siltstone

CK

K

K

8°

•

•

•

•

siltstone

A

A

•

K

K

Bt

Bt

Qst Qst

1

23 A

A

•

becomes pebbly
(massive)

•

channel deposit

•

3 very dense, light grown, massive,
very fine sandy siltstone with Stage
I and II CaCO3

1 horizontally bedded coarse grained,
gray sand and gravel

2 hard, brown, massive silty sandstone to
clayey sandstone

horizontal bedding,
loose sand

•

FT-

FT-

FT-16 (cont.)

CK

Qst
Qst

1

1

1

1

Qst

CK

CK

CK CK

CK

1

Qst

•

NOTE: Modern topsoil removed during excavation

Qst

Qst

1

2

K

A

K

Qst•

NOTE: Poor exposure, probable offset
of “K” horizon

Fault: EW / 32N

K•

•

6°

•

N12E

view to NW

1 Brown, medium dense, massive siltstone with
veins and filaments of CaCO (Stage I)3

2 Interbedded fine to coarse grained sand, pebble/
cobble conglomerate, light gray, very friable with
MnO staining along bedding

CK
Light brown, massive, gritty siltstone with Stage III CaCO ,
outcrop essentially white, parent siltstone visible on fresh
breaks, numerous CaCO veins and nodules, moderately
well cemented, blocky, locally grades to “K” horizon

3

3

Surface Surveyed
Location of Fault

Conglomerate dips 20° SW
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FT-17 thru FT-
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HORIZONTAL = VERTICAL Fiesta Development
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1" = 5' PLATE 8
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HOLOCENE VALLEY ALLUVIUM

Younger alluvium and slopewash of Fault Trenches 2, 4, 6, and 6a consisting of  
undifferentiated loose to lightly cemented friable, dark brown to light gray brown,
silty fine sand. Typically has a basal conglomerate with silty to well-sorted fine
to medium grained sand matrix.  Basal alluvial channel deposits of FT-6a are a very  
loose pebble conglomerate with light gray brown, well-sorted coarse sand matrix.
Some immature soil development present as buried soil horizons in FT-4 and  
FT-6 with estimated soil profile cumulative age of approximately 5,000 years old  
based on the statistical comparison of soil development between the soils at the  
subject site and dated regional soils developed under similar conditions.  

Older alluvium of Fault Trench 7 (FT-7).  Undifferentiated alluvium and slopewash
with moderately well-developed soil profile at ground surface.  Consists generally
of dark brown clayey fine to medium-grained sand and sandy clay.

Colluvial wedge in fault zone of FT-7 consisting of mixture of organic brown silty
sand and conglomeratic debris from fault scarp overlain by 1" thick black
organic clay.

LATE PLEISTOCENE PEDOGENIC SOILS

Argillic horizon; hard, dark brown sandy clay and clay with blocky to prismatic peds 
with moderately to well-developed clay films on ped surfaces.  See logs for estimated 
age determination of soil.

The K horizon represents domination of carbonates with Stage III or higher carbonate  
development.  Most grains are coated with carbonate creating an essentially white outcrop.

This horizon is transitional between slightly weathered parent material and more  
weathered Btk horizons.  In FT-6 the CBk horizon grades laterally to a white K horizon.

PLEISTOCENE BEDROCK

San Timoteo Formation:  Early to Mid-Pleistocene sediments consisting of poorly to moderately  
consolidated or cemented fluvial silts, sands, gravels, and cobble conglomerates with  
interbedded paleosols.  Sandstones vary in lithology from well-sorted, coarse grained,  
cohesionless sands to moderately cemented, poorly sorted silty, clayey fine sands.   
Sandstones are generally thinly bedded and manifested by color and textural changes.   
Conglomerates are generally thin, on the order of several feet thick and coarsely bedded.

Qst

QalS1

QalS2

Qcw

Bt

Btk

K

CBk

EXPLANATION

Argillic horizon with later accumulation of Stage I and II carbonate.  Present as thin  
filaments, small flecks, or thin linings on ped surfaces.

Bk Accumulation of Stage I and II carbonate, generally below well developed argillic horizon,  
parent material locally recognizable.

CK Transitional horizon between relatively unweathered parent material and K horizon.  
Generally has Stage I CaCO   development, parent material prominent and recognizable.3

Kr Krotovina (filled animal burrows).

A A horizon; loose, dry, gray brown silty organic sand

Qc Colluvium; very stiff, dry to damp, dark brown clay and sandy clay with grit and few 
pebbles.
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FT-17 (cont.)
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1

zone of intense fracturing2

light reddish brown, massive, clayey sandstone with few pebbles
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• •
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gray brown siltstone

•
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31°
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• •

Fault:  N85W / 31NE

A

massive 3CaCO   along joints
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conglomerate filled Holocene channel
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5 Apparent dip:  10°S
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Horizontal trench offset
8' to the North
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5 very loose gravel and sand bed, light gray
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Qst

3

dense, dry, thickly bedded fine sandstone with few cobble
conglomerate beds, massive, fine grained, light reddish
brown sandstone with CaCO   along fractures3

6 heavy CaCO   development, Stages III-IV along fault,
no visible gouge in overlying sand, fault plane locally
well developed in sandstone, very faint slicken sides
parallel to dip of plane (possible replacement of gouge
by CaCO   below fault surface)

3

3
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Surface Surveyed 
Location of Fault
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1 light brown, lightly cemented, massive, very fine grained sandy siltstone

2 interbedded, very coarse grained, orange brown sand and pebble
conglomerate and moderately cemented, light gray brown fine sand

3 loosely cemented, very coarse, gritty sand, orange brown to reddish brown

A horizon
very loose (tilled?), light gray brown silty to clayey sand with
1/8" rootlets, numerous krotovina

K
loose to moderately cemented, white to light gray, silty, developed
in dark brown clay, highly fractured with ½“+ thick veins and 
nodules of CaCO3
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FT-19 thru FT-

0 5
GRAPHIC SCALE

(in feet)

Fiesta Development
Calimesa, CA
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FAULT TRENCH EXPLORATION 
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HOLOCENE VALLEY ALLUVIUM

Younger alluvium and slopewash of Fault Trenches 2, 4, 6, and 6a consisting of  
undifferentiated loose to lightly cemented friable, dark brown to light gray brown,
silty fine sand. Typically has a basal conglomerate with silty to well-sorted fine
to medium grained sand matrix.  Basal alluvial channel deposits of FT-6a are a very  
loose pebble conglomerate with light gray brown, well-sorted coarse sand matrix.
Some immature soil development present as buried soil horizons in FT-4 and  
FT-6 with estimated soil profile cumulative age of approximately 5,000 years old  
based on the statistical comparison of soil development between the soils at the  
subject site and dated regional soils developed under similar conditions.  

Older alluvium of Fault Trench 7 (FT-7).  Undifferentiated alluvium and slopewash
with moderately well-developed soil profile at ground surface.  Consists generally
of dark brown clayey fine to medium-grained sand and sandy clay.

Colluvial wedge in fault zone of FT-7 consisting of mixture of organic brown silty
sand and conglomeratic debris from fault scarp overlain by 1" thick black
organic clay.

LATE PLEISTOCENE PEDOGENIC SOILS

Argillic horizon; hard, dark brown sandy clay and clay with blocky to prismatic peds 
with moderately to well-developed clay films on ped surfaces.  See logs for estimated 
age determination of soil.

The K horizon represents domination of carbonates with Stage III or higher carbonate  
development.  Most grains are coated with carbonate creating an essentially white outcrop.

This horizon is transitional between slightly weathered parent material and more  
weathered Btk horizons.  In FT-6 the CBk horizon grades laterally to a white K horizon.

PLEISTOCENE BEDROCK

San Timoteo Formation:  Early to Mid-Pleistocene sediments consisting of poorly to moderately  
consolidated or cemented fluvial silts, sands, gravels, and cobble conglomerates with  
interbedded paleosols.  Sandstones vary in lithology from well-sorted, coarse grained,  
cohesionless sands to moderately cemented, poorly sorted silty, clayey fine sands.   
Sandstones are generally thinly bedded and manifested by color and textural changes.   
Conglomerates are generally thin, on the order of several feet thick and coarsely bedded.

Qst

QalS1

QalS2

Qcw

Bt

Btk

K

CBk

EXPLANATION

Argillic horizon with later accumulation of Stage I and II carbonate.  Present as thin  
filaments, small flecks, or thin linings on ped surfaces.

Bk Accumulation of Stage I and II carbonate, generally below well developed argillic horizon,  
parent material locally recognizable.

CK Transitional horizon between relatively unweathered parent material and K horizon.  
Generally has Stage I CaCO   development, parent material prominent and recognizable.3

Kr Krotovina (filled animal burrows).

A A horizon; loose, dry, gray brown silty organic sand

Qc Colluvium; very stiff, dry to damp, dark brown clay and sandy clay with grit and few 
pebbles.
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FT-19

FT-19 (cont.) FT-20

FT-20 (cont.)

3

1 light brown, massive siltstone

2

14' to North end of Trench

1

4
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•

A/B

K

Bk

CK shear zone

Bt

Thickened Bt horizon likely due to presence
of swale to west and/or fine grained parent material

•

•
•

Bk

Bk

K

alignment of CaCO
nodules in fault zone

3

•

fractures
K

A/B

CaCO3

(CaCO )3K
•

•

K
•

5

K

•

CaCO3

•

•

Fault:  N80W / 40NE
manifested in lower part of trench
by sharp lithologic change, no gouge,
very subtle zone of shearing, numerous
CaCO   fragments <1/8" in fault zone, 
no discrete fault plane apparent

3

•

2 light gray, coarse grained, cohesionless gritty sand

3 loosely cemented, gray brown, coarse sand and 
silty sandstone

4 orange brown, coarse grained, massive sandstone along fault
with CaCO   veins parallel to fault3

5 interbedded gray brown sandstone and orange brown siltstone
with Stage I and II CaCO  , numerous CaCO   veins and nodules3 3

Bt
very well developed angular, blocky peds

Bk - K
gradual at base with siltstone at N end of trench,
white with ¼“ - ½” nodules and thick CaCO   veins
to solid CaCO  , this trench does expose a true “K”
horizon in places where no parent material is visible
and unit is nearly all CaCO   (Stage IV)

3
3

3

NOTE:  In comparing FT-19 to FT-20 soil profiles,
FT-19 in the footwall rocks has a more developed
Bk - K soil profile and thinner Bt horizon likely due
to coarse grained soils near the surface.

In FT-19, the soil profile in the hanging wall rocks
is similar to FT-20 due to finer grained soils exposed
near the surface (parent material). 
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Bench

Qst

red rust soil

light brown, very fine grained sandstone

•
K
abundant CaCO   nodules ½“ - 1" 
diameter (Stage IV)

Bt
thickens toward South, likely due to 
finer grained parent material

A/Bt

Bk

Bk

Bk
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Bk
Bk K

1

1
•

•

Bench

coarse sand Bk

CaCO   deposition3

•

Bt
A

Bt

2

•

S

N
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S

1 loose, very coarse, gritty sand bed within “K” horizon
with heavy CaCO   development3

2 lightly cemented, light brown, massive silty sand

A/Bt
undifferentiated “A” and Bt horizons. 
Dark brown with very well developed small, 
blocky (1" - 2") peds, with well developed clay
films, strong reddish hue near fault (5YR)
 

Bt

Bt

A

Bt

Bt

Bt K

3 pebble conglomerate with light brown to gray
brown medium grained silty sand matrix

4 fining upward bed of pebble conglomerate (basal)
and sandstone

5 moderately well cemented reddish brown massive
silty fine sand

6 massive, moderately cemented, light brown to reddish
brown silty sandstone with Stage I CaCO   development,
few pebbles present

3

3

4

5

6
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CaCO   deposition3

•

orange brown to light
brown massive sandstone

•
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K

Kr

•

CK
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thin tilled zone

• (“A” horizon not present)

heavily burrowed

•

7

•

7 no apparent offset of Bt with very sharp contact with K unitFault:  N84W / 39NE
no clay gouge, no slicken sides,
in places the shear zone consists of ¼“ - ½”
thick silt or hardened clay overprinted by
CaCO   deposits, no evidence of shearing,
shear zone appears overprinted with CaCO
(healed)

3
3

•

Bt/Bk
soil horizons appear to have formed across the 
exposed fault, base of Bt is relatively sharp (well
defined) and is undisturbed by faulting

Qst parent rock

•
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PEDON 
Landform Axis of small drainage off side of promeent geommphic Sllrface 

ID T-4 SP-1 Sia. 0+09' Veg. Sparae brush and i;,asses 
Class Source MSB 
P.M. Qal&Qcol shed from Qsti Age of development -5,500yrs. Ave. Cumulative 

lhlckness COLOR CONSIS 
HORIZON DEPTH (ft) (cm) (dry,moist) TEXTURE STRUCTURE (dry or moist; wat) CLAY FILMS BOUNDARY H.I. SDI NOTES 

A 0-2.9 10YR4/4d; 3.5J3m SL m-2msbk so; so, po n.o. g,w Qool 
2.9 88.4 0.15 0.40 0.25 0.20 0.00 0.14 12.63 

BC 2.9-5.0 10YR5/6d: 4/4m SL-SCL m-1-2mabk so;so.~ n.o. ,,w Qool 
2.1 64.0 0.30 0.45 0.29 0.2B 0.00 0.19 12.12 24.74 

2Ab 5.0-6.9 10YR4/6d: 4/4m SCL m-2msbk sh; so, ps n.o. a-c,w Coarse Qal 
1.9 57.9 0.30 0.50 0.25 0.57 0.00 0.23 13.37 

3Bwb 6.9-10.0 10YR5/6d; 4/4m SL m-2m-fsbk so; so, po n.o. ,,w Fineef Qcol/Qal 
3.1 94.5 0.30 0.40 0.25 0.20 0.00 0.16 15.52 28.90 

4ABb2 10.0-11.7 10YR5/6d; 4/4m SL m-2msbk-abk sh; so, po n.o. c,w-I Fine Qcol 
1.7 51.8 0.30 0.40 0.29 0.40 0.00 0.20 10.30 

5BCb2 11.7-13.7 7 .5YR4/6d; 414m SCL m-1-2fsbk&s.g. sh-lo; so, po ,,w Coarse Qal & Reworked Paleosol 

' 61.0 0.35 0.50 0.17 0.20 0.17 10.60 • stgr & 1-2ncl clay from eroded paleosol P .M. 
sc, 13.7+ 10YR5/6d; 5/4m S-SCL bedded 2-3fabk h, so, po stgr, 1-2nbr, 1ncl n.o. Upper member of San Timoteo Fm. 

n/a "'' n/a "'' n/a 
total 417.6 SDI Total 74.54 

SDl@Z50 44.69 

PEDON 
Landform Side of small drainage off side of prorneent geomorphic surface 

ID T-3a SP-2 Sta. 0+20' Veg. Sparse brush and i;,asses 
Class Source MSB 
P.M. Qsti Bedrock Age of development -26Kyrs. Ave Minumum 

DEPTH COLOR CONSIS 
HORIZON DEPTH (ft) (cm) (dry.moist) TEXTURE STRUCTURE (dry or moist; wet) CLAY FILMS BOUNDARY H.L SDI NOTES 

A 0-0.3 10YR5/4d; 4/3m SCL 3m-fsbk&IJ' sh-h; ss, ps n.o. c,s-w 
0.3 9.1 0.15 0.60 0.67 0.83 0.00 0.32 2.94 Eroding surface/ 

Bl 0.3-1.0 10YR-7.5YR4/5d; 414m SL-SCL 3fabk-pr h-vh; so-ss, ps 2vnbr, stpf & 1-2.._,o c,s-w minimum soil age 
0.7 21.3 0.28 0.50 0.92 0.95 0.50 0.45 9.58 

BC 1.0-2.5 10YR4/5d; 4/4m SL-SCL 3fabk h-vh; so-ss, ps ,,., , .. 
1.5 45.7 0.25 0.50 0.63 0.95 0.17 0.39 17.63 

Co, 2.5-6.5 10YR4/5d; 4/4m IS bedded-3fabk h; so, po n.o. • •• 4 121.9 0.25 0.00 0.42 0.60 0.00 0.18 22.08 c, 6.5+ 10YR7/6-6/6d IS bedded 2-3fabk h; so, po n.o. n.o. 
n/a "'' "'' "'' "'' "'' total 198.1 SDI Total 52.21 

SDl@250 61.26 



PEDON 
Landfcrm Stable elevated geomorphic surface 

ID T-20 SP-3 Sta.1+60~ Veg. Sparse brush and grasses 
Class Sowce MSB 
P.M. Qsti Bedrock Aga of development 

DEPTH COLOR. CONSIS 
HORIZON DEPTH (ft) (cm) (dry,molst) TEXTURE STRUCTURE (dry or moist; wet) CLAY FILMS 

Bt1 0-0.4 0-12 10YR4/4d, 7.5-10YR314m SC-CL 2m-cabk vh;s,p 3kbr, 2-3mkpf, 2mkpo 
0.4 12 0.23 0.80 0.67 1.47 0.80 

Bt2 0.4-2.3 12-70 7 .5YR3.516-3/4d, 314m C 3cabk-pr Vh-eh; vs, vp 3-4kbr, 3mkpf, 2kpo 
1.9 58 0.35 1.00 0.92 1.90 0.87 

Bl3 2.3-3.2 70-128 7 .5YR4f4d, 314m SC-CL 3fabk-pr vh; vs,vp 3kbr,3mkpf, 1kpo 
0.9 27 0.30 0.80 0.92 1.80 0.80 

BU< 3.2-4.1 128-155 7 .5YR4f6d, 4f4m SC-CL 2mabk-sbk h;s, p 2-3mkbr, 2npf 
0.9 27 0.40 0.80 0.58 1.27 0.60 

Bk1 4.1-6.0 155-183 10YR7/3.5d, 4/8m ISL m-2f-msbk h; ss, ps n.o. 
1.9 58 0.28 0.40 0.50 0.93 0.00 

Bk2 6.0-7.B 183-241 10YR7/3.5d, 4/Sm ISL m-2fsbk sh: so, po n.o. 
1.8 55 0.2B 0.40 0.50 0.40 0,00 

Ck 7.8-9.7 241-298 10YR6/4d, 415m ISL 2fabk-sbk sh; so, po n.o. 
1.9 5B 0.25 0.40 0.58 0.40 0,00 

C 9.7-12.6+ 296-384 10YR8/4d, 415m fS-LS m-2fabk-sbk sh; 90, po n.o. 
2.9 88 0.25 0.10 0.58 0.00 0.00 

m 
Color. Standard Munsell Soll Cobr Chart No1ati:m 

Terture: g-Gr"'81, S-sand, LS-Loamy Sand, SL.Sandy Loam. SCL-SandyClayLoam, SC-Sandy Clay, C-Clay 

Strucu.ne: 1-Weak, 2-Moderste, 3-Stmng: f-Fine, rn-Medium. c-Coarse: s.g.-Single grain, m-mass~. sbk-Subangular Blocky, abk-Angular Blo,;:ky, pr-Prismatic 

Cons~ence: (d,y) ro-Loose, $0-Sott, sh-Slightly hard. h-Hard, 'ffi-Very llard, eh•E.rtremelyhanl; {wet) $0-N-Onstid<y, u-Slighlt sticky, &-Sdcky, _.very Slicky, po-Nonplaslic, 

Clay Fims: ir Thil, mk-Moderallythick, k-Thlck: v1-Veryfew, 1-Few. 2-comrnon, 3-Many, ..,_Cont.iuous; po-In pores, br-Bn:lglng grains, pl-On ped fece&, cl-Coali'lg clasts 

Horizon Boundaries: .t-Abrupi. c-Clear. g-Gradual, d•Diffuse; i;-Smooth, w-Wa,y, ~hegular 

BOUNDARY H.I. ,,, 
0.57 ,,, 
0.72 ,,, 
0.86 

a-c,w 
0.52 

,,w 
0.30 

,,w 
0.23 

g,,-w 
0.23 

0.13 

SDI@ 300cm 

SDI 

6.69 

41.64 

18.09 

14.30 

17.44 

12.34 

13.51 

11.73 

124.2S 

NOTES 

Stage I Carbonate 

Stage Ill+ Carbonate 

Stage II Carbonate 

Stage I Carbonate 
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Methods 

The soils exposed were described according to the characteristics and nomenclature set forth by the Soil Survey 

Staff (1975, 1992) and Birkeland (1984). The profile descriptions (Table I) were used to calculate the degree of 

development for the soils exposed in each of the deposits. Soil development index values were calculated for 

these soils based on a modified version of the maximum horizon index (Mill) of Ponti (1985). Age estimates for 

the deposits are based on the statistical comparison of soil development between the soils at the subject site and 

dated regional soils developed under similar conditions. 

References 
Birkeland, P.W., 1984b, Soils and Geommphology: Oxford University Press, New York, 372 p. 

Harden, J.W., 1982, A quantitative index of soil development from field descriptions: Examples from a 

chronosequence in central California: Geoderma, V. 28, 1-28. 

Harrison, J. B. J., McFadden, L. D., and Weldon III, R. J., 1990, Spatial soil varability in the Cajon Pass 
chronosequence: implications for the use of soils as a geochronological tool: Geomorphology 3, p. 399-416. 

Ponti, D. J., 1985, The Quaternary alluvial sequence of the Antelope Valley, California: Geological Society of 
America, Special Paper 203, p. 79-96. 

Soil Survey Staff, 1975, Soil Taxonomy: U.S. Deptartment of Agriculture Handbook 436, U.S. Govt. Printing 
Office, Washington. 

Soil Survey Staff, 1992, Keys to Soil Taxonomy: 5th edition. SMSS technical monogr. 19. Blacksberg, Virginia: 
Pocahontas Press, Inc., 556 P. 



FT-2 thru FT-

HOLOCENE VALLEY ALLUVIUM

Younger alluvium and slopewash of Fault Trenches 2, 4, 6, and 6a consisting of  
undifferentiated loose to lightly cemented friable, dark brown to light gray brown,
silty fine sand. Typically has a basal conglomerate with silty to well-sorted fine
to medium grained sand matrix.  Basal alluvial channel deposits of FT-6a are a very  
loose pebble conglomerate with light gray brown, well-sorted coarse sand matrix.
Some immature soil development present as buried soil horizons in FT-4 and  
FT-6 with estimated soil profile cumulative age of approximately 5,000 years old  
based on the statistical comparison of soil development between the soils at the  
subject site and dated regional soils developed under similar conditions.  

Older alluvium of Fault Trench 7 (FT-7).  Undifferentiated alluvium and slopewash
with moderately well-developed soil profile at ground surface.  Consists generally
of dark brown clayey fine to medium-grained sand and sandy clay.

Colluvial wedge in fault zone of FT-7 consisting of mixture of organic brown silty
sand and conglomeratic debris from fault scarp overlain by 1" thick black
organic clay.

LATE PLEISTOCENE PEDOGENIC SOILS

Argillic horizon; hard, dark brown sandy clay and clay with blocky to prismatic peds 
with moderately to well-developed clay films on ped surfaces.  See logs for estimated 
age determination of soil.

The K horizon represents domination of carbonates with Stage III or higher carbonate  
development.  Most grains are coated with carbonate creating an essentially white outcrop.

This horizon is transitional between slightly weathered parent material and more  
weathered Btk horizons.  In FT-6 the CBk horizon grades laterally to a white K horizon.

PLEISTOCENE BEDROCK

San Timoteo Formation:  Early to Mid-Pleistocene sediments consisting of poorly to moderately  
consolidated or cemented fluvial silts, sands, gravels, and cobble conglomerates with  
interbedded paleosols.  Sandstones vary in lithology from well-sorted, coarse grained,  
cohesionless sands to moderately cemented, poorly sorted silty, clayey fine sands.   
Sandstones are generally thinly bedded and manifested by color and textural changes.   
Conglomerates are generally thin, on the order of several feet thick and coarsely bedded.

Qst

QalS1

QalS2

Qcw

Bt

Btk

K

CBk

EXPLANATION

Argillic horizon with later accumulation of Stage I and II carbonate.  Present as thin  
filaments, small flecks, or thin linings on ped surfaces.

Bk Accumulation of Stage I and II carbonate, generally below well developed argillic horizon,  
parent material locally recognizable.

CK Transitional horizon between relatively unweathered parent material and K horizon.  
Generally has Stage I CaCO   development, parent material prominent and recognizable.3

Kr Krotovina (filled animal burrows).

A A horizon; loose, dry, gray brown silty organic sand

Qc Colluvium; very stiff, dry to damp, dark brown clay and sandy clay with grit and few 
pebbles.
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Dense, dry, litght brown pebble conglomerate
with medium grained silty sand matrix

3
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1

Light brown to reddish brown, dense, fine silty sand 
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2

Fault:  N85W / 62NE

(5' South of FT-3a and Parallel;
STA 0 = STA 68.5 of FT-3A)

Light grey, loosely cemented 
gravel/pebble conglomerate

Elevation: 2295'
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with few pebbles, massiveElevation: 2283'
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silty sand, lightly cemented

1 Hard, moderately well cemented, light brown,
fine to medium grained silty sand

3
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Fault: N35W  Vertical
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gritty sandstone

2
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2

1
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grained silty sand with pebbles

1

1 Slightly cemented, very fine silty sand with few pebbles and grit

2

Bedding: N40W / 82NE

Bedding: N60W / 70NE

Topsoil

Bedding: N30W / 75NE

Loose, dry, light grey brown, well 
bedded, medium to coarse sandstone

Bedding: N20W / 70 NE

Moderately well-cemented, light brown, very fine
silty sandstone

3

Bedding:  N30W / 80SW
Fault:  N15W / 16NE
(No offset of Qal   )S1

Zone of moderately well-cemented 
clayey sand with no fault offset

3

Shear Zone, very hard, cemented and 
sheared sand/clayey sand, erosionally 
resistant, overhang at Qal contact is due 
to differential erosion (no offset of Qal) 
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DETAIL of FT-4 (1" = 
South Trench Wall in Fault Zone
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3 3

2 Conglomerate, pebble to cobble conglomerate with 
coarse, grey brown sand matrix (overturned throughout trench)
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