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Abstract

This study is based on the analysis of pressure solution strain structures to infer

stress orientations.  Sandstone and conglomerate outcrops located in Quatal Canyon

(northern Ventura County, CA) have many types of pressure solution deformation

structures.  Small pressure solution slip-faults (cm to m in length) are a type of

deformation structure that can be analyzed to infer the principal stresses in the locality of

the Quatal fault.  Field measurements of these faults are recorded at six locations in

Quatal Canyon.  These six data locations are then combined in order to determine the

inferred stress axes for the region.

The geometric and kinematic data are analyzed using the methodology of Michael

(1984) and a program written by Allmendinger et al. (1992).  The Michael (1984)

analysis produces the orientation of the principal stress axes in the form of eigenvalues

and eigenvectors.  Allmendinger s program produces contour stereoplots of the P-axis

(contraction) and T-axis (extension), as well as a fault plane solution plot representing the

maximum strain directions for the combined data set.

The results of these analyses show the inferred stress and strain orientations at six

locations throughout Quatal Canyon.  The stress and strain orientations are displayed as

stereoplots.  The contraction and extension strain axes appear remarkably similar to the

tension and compression stress axes, respectively.  Therefore, it is valid to assume that

the principal stress axes can be found using strain deformation structures.  While a

composite strain analysis indicates a typical thrusting regime, with sub-horizontal

compression and near-vertical tension, individual outcrops show variability.  A spatial

explanation for this involves inhomogeneous stress around the fault due to the irregular

shape of the Quatal fault.  A temporal explanation involves translation of the Quatal fault

along the San Andreas fault from the Garlock fault intersection to its present location.

Introduction
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Project description

The local and regional stress orientations can be inferred through analysis of

pressure solution strain structures.  Vermilye and Seeber (1999) conducted similar

research on the San Cayetano fault.  We apply this same methodology to the Quatal fault.

Pressure solution is a process by which grains dissolve along the contacts where

contractive stress is the greatest.  Evidence of pressure solution is contained in the

sandstone and conglomerate outcrops throughout the region.  Marrett and Peacock (1999)

suggests that strain deformation structures, which include pressure solution structures, are

the only physically measurable field data source.  Stress is used to describe the forces that

produced such strain structures.  In conglomerates, the squeezing together of cobbles

results in indentations on the cobble surface.  This indentation forms perpendicular to the

maximum compressive stress.  These strain measurements can be analyzed to infer the

principal stress orientations.

Other deformation structures, such as small pressure solution slip-faults, can be

used to infer the principal stresses.  Field measurements of fault orientations and

displacements are taken at many locations.  The data are analyzed using the methodology

of Michael (1984) and a program (FaultKin) by Allmendinger et al. (1992).  Each field

location is analyzed in order to interpret the principal contraction and extension stress

axes.  Since the Quatal fault is a thrust fault, we expect the inferred stresses to reflect a

typical thrusting regime, with sub-horizontal compression and near-vertical extension.

Finally, we offer possible explanations for the variability of stress orientations between

individual locations.

Study area description

The study area is located in the Los Padres National Forest in an area called the

Cuyama Badlands.  Quatal Canyon is in northern Ventura County and is approximately

130 km northwest of Los Angeles.  The San Andreas fault runs between 2-7 km north of

the Quatal fault.  The region has two lithologic formations.  The Simmler formation is

made of red and maroon to green and gray Oligocene nonmarine conglomerate,
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sandstone, and siltstone [Blake, 1982].  The Caliente formation is a younger formation

made of reddish-brown and orange to greenish-brown and gray Miocene sandstone and

some conglomerate [Blake, 1982].  Both formations contain predominately south-dipping

beds with an angular unconformity between them.

The Quatal fault is a shallow north-dipping thrust fault with a strike roughly east -

west.  The mapped length of the fault is approximately 12 km [Dibblee, 1986].  The fault

has an irregular shape; it is concave to the south in the west and concave to the north in

the east.  Dibblee s (1986) map of the fault and the lithologic formations are shown in

Figure 1.  The western portion of the fault cuts through the Caliente formation.  In this

location, the fault trace is less prominent since Caliente is being thrusted over other

Caliente formation.  The eastern portion of the fault follows the unconformity between

the Simmler and Caliente formations.  According to Dibblee (1986), there are good

exposures of the fault along this unconformity, where Simmler is being thrusted over

Caliente formation.  At places in the eastern portion, the fault trends through the Simmler

formation.  In the wash channels, the fault trace is generally covered by Quaternary

alluvium.

There are discrepancies concerning the location of the fault trace.  Dibblee (1986)

and Crowell (1964) have conflicting views about the exact position of the fault trace.

Furthermore, these reports also show discrepancies in the identification of the two

separate lithologic formations.  In this report, we suggest that the fault trace follows the

angular unconformity between the Simmler and Caliente formations.  This is based on

our field observations in Quatal Canyon.

Methodology

We have collected new field data in the vicinity of the Quatal fault in order to

perform stress analyses.  The deformation structures we measured include bedding,

faults, pressure solution cleavage planes, and cobble interpenetration surfaces.  At each

outcrop, geometric and kinematic data were collected for at least 15 small faults.  The

strike, dip, and dip direction of the fault surface were recorded along with the rake of
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slickenlines on the fault surface.  Sense of slip and magnitude of displacement were

measured using offset bedding planes as well as other passive markers.

Conglomerate beds are found throughout the Simmler and Caliente formations.

Pressure solution deformation of cobbles found within these units provides an

independent source of inferred stress orientation data for the area.  Pressure solution in

conglomerates may produce indentations at the cobble contact, resulting from the

interpenetration of one cobble into a neighboring cobble.  The orientation and depth of a

sufficient number of these indentations can be used to infer the orientation of the local

principal strain and stress axes.  Stress concentration at cobble contacts may also result in

the growth of extensional fractures between neighboring cobbles and small faults within

the cobbles.  Calcite fiber growth on the fault surface indicates the fault slip direction.  In

Quatal Canyon, growth crystals are common on small faults and their presence can help

decipher the sense of slip.

The field data from small faults was set in the proper format for the FaultKin

program and the Michael (1984) stress analyses.  Manipulation of data for the FaultKin

program requires that the strike azimuth on a fault must be oriented in the rake direction.

If it is not then it must be rearranged by 180 degrees.  Then the strike, dip, dip direction,

rake, and sense of slip on every fault is entered into the program.  This program was

developed by Richard Allmendinger et al. (1992) and is based on the work of Angelier

(1979).  Each fault is plotted on a stereonet projection, and its contraction (P) and

extension (T) axes are calculated. These regional contraction and extension axes are

calculated using the linked Bingham distribution to find the best-fit axes for the overall

data set.  The results of these analyses are diagrams of faults and striae, P-axis and T-axis

contour and scatter plots, and fault plane solution plots.  A linked Bingham analysis with

eigenvalues and eigenvectors of the principal stresses can also be plotted.  These results

will give the inferred principal stresses at each location.

For the Michael (1984) analysis, data manipulation is more complicated.  The

fault dip is calculated from the measured strike orientation and dip angle.  The rake

orientation is reported as the direction of movement of the hanging wall of the fault with

respect to the foot wall.  This rake value now contains the sense of slip as well as the slip

direction within the fault plane, with 0o representing a pure left-lateral fault, 90o
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representing a pure thrust fault, 180o representing a pure right-lateral fault, and 270o

representing a pure normal fault.  To complete the Michael (1984) analysis on a group of

faults, only these three values are needed: the dip direction, dip angle, and rake.  The

Michael (1984) analysis is performed using Andy, a computer program written by John

Armbruster.  Michael (1984) assumes that that if the tangential traction can be

determined on a variety of planes in an area, then it may be possible to make regional

inferences on the stress regime.  To do this, he assumes that the stress field in the region

has remained constant for the duration of the faulting events.  The computer inversion

process (Andy) assumes that the magnitude of the tangential traction is similar on

different fault planes at the time of rupture.  The results of this analysis are the nine

values of the stress tensor, including the three eigenvalues with their respective

eigenvector (direction and plunge). The three eigenvalues with their respective

eigenvectors can be entered into FaultKin to produce a stereoplot of the stress

orientations.

Once these analyses have been completed, we plotted each location on a map

relative to Quatal fault.  We expected to find exposures of the fault trace while in Quatal

Canyon.  However, due to the extreme weathering of the rock in the region, the fault

trace was difficult to find.  In many places, such as the wash channels, the fault trace was

covered by Quaternary alluvium, making any trace difficult to map.  In order to locate the

fault, and plot each outcrop s distance and stress field orientation relative to the fault, we

assessed aerial photographs of Quatal Canyon from the Fairchild Aerial Photography

Collection at Whittier College.  Using these photos we were able to see change in the

angle of dip of bedding adjacent to the fault.  Steeply dipping (60-80o) beds were

confined to the hanging wall, while shallow dipping (20-40o) beds were confined to the

foot wall.  These assessments of bedding dips on the aerial photos were used to locate the

fault trace.  The Quatal fault is more easily defined in the eastern section where the fault

places Simmler formation on top of Caliente formation.  Therefore, the discussion section

will focus on the eastern portion of the fault where the fault trace can be mapped, the rock

is less weathered, and good data locations have been found.
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Results/ Discussion

Results and Analyses

The field data used for the analyses are shown in the appendix.  Field locations

were chosen based on the quality of outcrop found.  Good outcrops were determined by

the quantity of deformation structures present.  The number of small faults measured at

each location ranged from 15 to 35.  At the six locations, 128 small faults were measured

in all.  The length of the small faults ranged from less than 2 cm in cobbles to greater than

3 m between bedding planes.  The sense of motion varied among these faults.  Thrust

faulting was much more common than normal faulting.  To a lesser degree, right-lateral

strike-slip faulting was more common than left-lateral strike-slip faulting.

Stereoplots from each of the six locations were created using the program of

FaultKin and the methodology of Michael (1984).  The stereoplots were compared and

the results were very similar.  The results are shown in Figures 2-8.   There is a variety of

stress orientations at each location, some show thrusting (Figs. 2 and 6), others show a

strike-slip (Fig. 4), and still others a combination of these two (Figs. 3, 5, and 7).

However, when these six locations were combined into a single data set (Fig. 8), the

result was a thrusting regime with the maximum horizontal compressive stress being

almost directly north - south.  Results from each location and the combined data sets were

plotted on a digital aerial photograph with the fault (see Fig. 9).  The locations are plotted

on USGS digital orthophotoquads downloaded from the Microsoft TerraServer.  An

orange line represents the fault according to Dibblee (1986).  A red line represents the

fault as we interpreted the bedding dip in the aerial photographs and from field

observations.  This figure also shows the data locations, represented by circles, and their

inferred stress orientations relative to the fault, represented by small arrows.  These are

the stress orientations according to the Michael (1984) analysis.  The larger arrows show

the inferred stress orientations for the combined data set, which is a thrusting regime.

The coordinates of each location were verified using GPS units.
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As the results show, not all locations exhibit a typical thrusting regime.  Some

also exhibit a strike-slip component, and some possible explanations for these results will

be given in the discussion section.

Discussion

As the results show, not all locations exhibit a stress state typical of thrusting

regimes, with sub-horizontal maximum compressive stresses and near vertical maximum

extensional stresses.  We give two possible explanations for the variability in stress

orientations.  A spatial explanation for the variability is the anomaly of inhomogeneous

stress along the fault.  This may be due to the irregular shape of the fault.  As a result,

each location may exhibit different principal stress orientations depending on their

position relative to the fault.

A temporal explanation for the variability involves translation of the Quatal fault

along the San Andreas fault.  Assuming that movement along the big bend  section of

the San Andreas is about 20 mm/year, it would take about 1.72 million years for the

Quatal Canyon to move from the Garlock fault intersection to its present location.

During this movement along the San Andreas, there may have been significant changes in

the thrusting component associated with the Quatal fault.  This is a result of the angular

difference between the plate motion and the strike along the big bend  of the San

Andreas.  The relative plate motion has an azimuth of 310 degrees, and as the strike along

the Central California section of the San Andreas is parallel to this plate motion

[Thatcher, 1990].  If Quatal Canyon was at the Garlock fault intersection, the strike

azimuth along the San Andreas was 281 degrees.  There is a 29-degree difference

between this strike and the relative plate motion. Since the strike of the San Andreas is

not parallel to the relative plate motion, a thrusting component is added.  As a result,

there would be approximately 11.1 mm/year of thrusting component along this section of

the San Andreas.  Quatal fault may have been a thrust fault if it were active during this

time.  Today, there are a series of thrust faults south of the Garlock intersection as a result

of this thrusting component.
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As the Quatal Canyon area moved northwest along the San Andreas fault, the

thrusting component lessened as the strike along the San Andreas became closer to the

relative plate motion.  The strike azimuth of the San Andreas is 292 degrees where Quatal

Canyon is today.  Assuming the same San Andreas fault movement and orientation, there

is approximately 6.5 mm/year of thrust on the fault.  This means there is a significantly

less thrusting component here, and a strike-slip regime may be becoming more dominant.

This right-lateral regime is becoming more dominant in Quatal Canyon as the strike of

the San Andreas becomes closer to the plate motion.  This may be a possible explanation

for the occurrence of a strike-slip regime in our results.

Conclusions

Stereoplots are produced using the methodology of Michael (1984) and a program

by Allmendinger et al. (1992).  These two methodologies produced quite similar results,

but there were variations in the stress orientations at the locations.  This suggests that

there are local variations in the stress field.  This may be the result of the irregular shape

of the Quatal fault. Translation of Quatal Canyon along the San Andreas fault may be

another explanation for the local variability in the stress fields.  When all six data sets are

combined, the result is an almost pure thrusting regime.  This agrees with our original

assumption that Quatal Canyon would exhibit a typical thrusting regime.

The role of pressure solution in active tectonic settings is poorly understood.

Evidence suggests that the Quatal fault has not been active in recent times.  The fault

trace is highly weathered and sections are covered by Quaternary sediment.  However,

according to our results, the pressure solution deformation structures reflect the former

stress orientations: a typical thrusting regime for a thrust fault.  A future project may

involve discerning the role of pressure solution deformation structures in more active

tectonic settings.  Similar research analyzing fault-slip data has been conducted by

Angelier (1979), Molnar (1983), Michael (1984,1987), Marrett and Allmendinger (1990),

and Gapais et al. (2000).  An area of interest may be the series of thrust faults south of the

San Andreas/Garlock fault intersection.  Vermilye and Seeber (1999) are currently

conducting research on the San Cayetano fault.  Similar research can be performed on
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thrust faults north of the San Cayetano fault.  Regional principal stresses may reflect a

typical thrusting regime.  However, local stresses may also indicate other features, such

as a nearby auxiliary fault.  Future projects will test the validity of pressure solution for

these uses.
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Figures:

Figure 1: Dibblee s (1986) map showing the lithologic formations, bedding dip, Quatal fault, and
other notable features of Quatal Canyon.  Tsf= Simmler formation, Tc= Caliente formation,
Qa/Qls/Qof= Quaternary sediment

0

0 1 km

1 mi

N
Quatal Canyon Rd.
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Figure 2: N (number of faults)=35, sense of combined slip= thrust.
FaultKin plots (a) faults and Striae, (b) P-axis (P= most compressive strain axes), (c) T-
axis (T= most tensional strain axes), and (d) fault plane solution.  These plots show the
orientation of the principal strain axes.
The (e) principal stress axes plot is according to the Michael (1984) analysis, plotted with
FaultKin. 1= most extensional stress axis, 2= intermediate stress axis, 3= most
contractive stress axis
Eigenvalues and eigenvectors are listed in order from most extensional to most
contractive value.

(a) (b)

(d) (e)

(c)
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Figure 3: N=27, sense of combined slip= thrust with some oblique-slip
For a description of the stereoplots, see Figure 2.

(a) (b)

(d) (e)

(c)
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Figure 4: N=18, sense of combined slip= strike-slip
For a description of the stereoplots, see Figure 2.

(a) (b)

(d) (e)

(c)
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Figure 5: N=16, sense of combined slip= thrust with some oblique-slip
For a description of the stereoplots, see Figure 2.

(a) (b)

(d) (e)

(c)
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Figure 6: N=15, sense of combined slip= thrust
For a description of the stereoplots, see Figure 2.

(a) (b)

(d) (e)

(c)



12

Figure 7: N=17, sense of combined slip= thrust with some oblique-slip
For a description of the stereoplots, see Figure 2.

(a) (b)

(d) (e)

(c)
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Figure 8: N=128, sense of combined slip= thrust
For a description of the stereoplots, see Figure 2.

(a) (b)

(d) (e)

(c)
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Quatal Canyon
USGS Aerial Photographs
         June 1, 1994

0 1 kilometer

0 1 mile

(Eastern Section)

191

194

197

196198

200

Figure 9: Photographs from the USGS showing the eastern section of Quatal Canyon.  The orange line represents the
fault according to Dibblee (1986).  The red line represents the fault as interpreted from aerial photographs and field
observations.  The field data locations are shown as circles, and the maximum horizontal contractive stresses are
shown as small arrows. The larger arrows represent the maximum horizontal compressive stress for the combined
data set.  Each location number coincides with one of the previous Figures 2-8.
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Appendix:

Table showing the manipulated field data for (1) the FaultKin analysis and (2) the Michael(1984) analysis

field location formation rock type Fault # strike 1 dip 1 dip dir. 1 rake 1 sense dip dir. 2 dip 2 rake 2

191 simmler cong. 16 18 38 E 20 N 108 38 -20

191 cong. 17 2 16 E 40 N 92 16 -40

191 cong. 18 92 43 N 43 L/T 2 43 43

191 cong. 19 345 17 E 90 T 75 17 90

191 cong. 20 281 56 N 60 T 11 56 120

191 cong. 21 100 85 N 84 T 10 85 84

191 cong. 22 292 60 S 18 R 202 60 -162

191 cong. 23 52 50 N 80 T 322 50 80

191 cong. 24 246 84 N 85 T 336 84 95

191 cong. 25 85 67 N 90 T 355 67 90

191 cong. 26 25 77 W 56 L/T 295 77 56

191 cong. 27 352 79 E 50 L 82 79 130

191 cong. 28 80 64 S 88 T 170 64 92

191 cong. 29 65 43 N 45 T 335 43 45

191 cong. 30 257 61 N 76 T 347 61 104

191 cong. 31 358 69 E 28 N 88 69 -28

191 cong. 32 50 67 N 75 T 320 67 75

191 cong. 33 112 75 N 85 N 22 75 -95

191 cong. 34 72 44 S 8 R 162 44 172

191 cong. 35 40 60 S 30 R 130 60 150

191 cong. 36 43 70 S 51 T 133 70 129

191 cong. 37 224 55 SE 10 L 134 55 10

191 cong. 38 49 90 59 R 319 90 -121

191 cong. 39 190 85 E 59 T 100 85 59

191 cong. 40 227 82 E 64 T 137 82 64

191 cong. 41 57 61 SE 3 L 147 61 -3

191 cong. 42 260 61 N 84 T 350 61 96

191 cong. 43 25 70 N 79 T 295 70 79

191 cong. 44 297 19 S 90 T 207 19 90

191 cong. 45 84 16 N 90 T 354 16 90

191 cong. 46 340 86 E 10 R 70 86 170

191 cong. 47 150 61 S 25 R 240 61 -155

191 cong. 48 265 60 N 78 T 355 60 102

191 cong. 49 333 90 20 L 63 90 -20

191 cong. 50 50 90 63 R 320 90 -117

194 caliente ss 54 18 75 W 46 R 288 75 -134

194 ss 55 352 69 W 20 R 262 69 -160

194 ss? 56 352 62 W 23 R 262 62 -157

194 ss? 57 252 22 N 84 T 342 22 96

194 cong. 58 272 60 N 90 T 2 60 90
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field location formation rock type Fault # strike 1 dip 1 dip dir. 1 rake 1 sense dip dir. 2 dip 2 rake 2

194 61 195 29 E 17 R 105 29 -163

194 ss/cong. 62 185 90 18 R 275 90 162

194 ss/cong. 63 201 25 E 8 L 111 25 8

194 ss/cong. 64 108 67 S 30 R 198 67 150

194 ss/cong. 65 205 90 16 R 295 90 164

194 cong. 66 30 90 25 R 120 90 155

194 cong. 67 206 90 30 L 296 90 -30

194 cong. 68 232 88 E 18 L 142 88 18

194 cong. 69 230 74 E 17 L 140 74 17

194 cong. 70 180 87 E 3 R 90 87 -177

194 cong. 71 10 78 E 5 R 100 78 175

194 cong. 72 226 90 22 L 316 90 -22

194 cong. 73 338 26 N 88 T 68 26 92

194 cong. 74 230 82 E 22 R 140 82 -158

194 cong. 75 160 12 N 72 T 70 12 72

194 cong. 76 125 22 N 22 T 35 22 22

194 77 340 35 N 88 T 70 35 92

194 78 192 24 W 14 L 282 24 -14

194 79 304 53 N 73 T 34 53 107

194 80 310 52 N 72 T 40 52 108

196 simmler cong. 81 257 48 N 85 L 347 48 -85

196 simmler cong. 82 324 90 52 L 54 90 -52

196 simmler cong. 83 295 80 N 52 R 25 80 128

196 simmler cong. 84 298 68 S 24 R 208 68 -156

196 simmler cong. 85 279 64 N 45 R 9 64 135

196 simmler cong. 86 281 47 N 71 R 11 47 109

196 simmler cong. 87 196 90 30 L 286 90 -30

196 simmler cong. 88 162 78 W 65 L 252 78 -65

196 simmler cong. 89 41 56 E 39 R 131 56 141

196 ss 90 324 87 SW 42 L 234 87 42

196 91 265 78 N 3 R 355 78 177

196 92 35 71 E 25 L 125 71 -25

196 93 60 82 S 39 R 150 82 141

196 94 81 72 S 21 R 171 72 159

196 95 276 58 S 3 R 186 58 -177

196 96 57 84 S 48 R 147 84 132

196 97 91 67 S 20 R 181 67 160

196 98 316 86 S 50 L 226 86 50

197 caliente ss/cong. 99 346 90 24 R 76 90 156

197 caliente ss/cong. 100 136 49 E 74 T 46 49 74

197 caliente ss/cong. 101 355 90 50 R 85 90 130

197 caliente ss/cong. 102 326 57 E 78 T 56 57 102

197 caliente ss/cong. 103 332 66 E 81 T 62 66 99

197 caliente ss/cong. 104 328 31 S 25 T 238 31 25

197 caliente ss/cong. 105 332 43 S 54 T 242 43 54

Table (cont.)
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field location formation rock type Fault # strike 1 dip 1 dip dir. 1 rake 1 sense dip dir. 2 dip 2 rake 2

197 caliente ss/cong. 108 172 76 W 4 R 262 76 176

197 caliente ss/cong. 109 15 82 E 32? R 105 82 148

197 caliente ss/cong. 110 45 82 E 32 R 135 82 135

197 caliente ss/cong. 111 114 39 N 86 N 24 39 -94

197 caliente ss/cong. 112 295 50 N 82 T 25 50 98

197 caliente ss/cong. 113 285 29 N 75 T 15 29 105

197 caliente ss/cong. 114 349 40 E 22 T 79 40 158

198 115 294 85 S 83 T 204 85 83

198 116 94 90 70 R 184 90 110

198 117 305 80 S 81 R 215 80 -99

198 caliente cong. 118 130 53 N 36 R 40 53 -144

198 caliente cong. 119 96 80 N 86 L 6 80 86

198 caliente cong. 120 341 60 S 39 L 251 60 39

198 caliente cong. 121 146 75 S 47 L 236 75 -47

198 caliente cong. 122 112 39 S 0 L 202 39 0

198 caliente cong. 123 41 50 W 84 T 311 50 84

198 caliente cong. 124 238 74 N 32 L/N 328 74 -32

198 caliente cong. 125 201 53 W 14 L/N 291 53 -14

198 caliente cong. 126 164 47 W 27 R/T 254 47 153

198 caliente cong. 127 200 40 W 8 L 290 40 -8

198 caliente cong. 128 295 40 N 90 T 25 40 90

198 caliente cong. 129 15 45 N 85 T 285 45 85

200 caliente cong. 130 245 74 S 48 R 155 74 -132

200 131 166 85 NE 8 L 76 85 8

200 132 320 69 E 60 R 50 69 120

200 133 331 71 E 42 R 61 71 138

200 134 245 42 E 25 L 155 42 25

200 135 252 41 E 30 L 162 41 30

200 caliente ss/cong. 136 168 78 S 90 T 258 78 90

200 137 112 63 S 90 T 202 63 90

200 138 126 65 S 0 L 216 65 0

200 139 170 80 E 0 R 80 80 180

200 140 214 80 E 13 L 124 80 13

200 141 208 75 E 48 T/L 118 75 48

200 142 325 80 E 40 T/R 55 80 140

200 143 326 66 E 41 T/R 56 66 139

200 144 190 90 0 L 280 90 0

200 145 160 70 E 18 R 70 70 -162

200 caliente ss 146 331 50 S 39 L 241 50 39

Table (cont.)


