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Abstract---Claybox experiments show that with progressive left-lateral displacement on basal left-stepping, en 
6chelon strike-slip faults an extremely complicated zone of evolving fracture, strain and subsidence patterns 
develops in the overlying clay. The fracture pattern is more complex than predicted by theoretical models and 
consists of a progressively widening array of Riedel shears, conjugate Riedel shears, and tension gashes above 
basal master faults, Conjugate Riedel shears rotate anticiockwise and lengthen, forming S-shaped fractures. 
Riedel shears rotate both anticlockwise and clockwise. Those that rotate anticlockwise eventually open as tension 
gashes. Other tension gashes open where the ends of Riedel and conjugate Riedel shears link. Strain contours in 
the deformed clay show an asymmetrical Z-shaped pattern over the stepover area between basal en 6chelon 
faults. In the early stages of displacement, strain is distributed penetratively over a progressively broadening 
zone. In later stages of displacement strain is partitioned into a narrow middle zone. Maximum strain is sustained 
always in the middle of the sheared zone and increases exponentially with progressive displacement. Subsidence 
is accommodated in the stepover area by oblique--slip on many Riedel and conjugate Riedel shears distributed 
throughout the stepover area. Subsidence (y) exhibits a linear relationship with master fault displacement (x) 
described by y = 0.36x - 1.4. The experimental fracture, strain and subsidence patterns in clay over en 6chelon 
faults can be used as interpretive and predictive tools with which to constrain interpretations of static field 
examples, especially in pull-apart basins on the crustal scale where many similarities with the models exist. 

INTRODUCTION 

FOR DISCONTINUOUS strike-slip faults that stepover in the 
same sense as displacement (e.g. right-stepping faults 
within a right-lateral fault system) there is growing 
interest in understanding how individual faults interact 
and evolve with progressive displacement (Ramsay 
1980, Rodgers 1980, Segall & Pollard 1980, Bahat 1983). 
This is especially true on the crustal scale where pro- 
gressive displacement on such discontinuous faults 
causes extension between the faults where their  ends 
overlap (the stepover area) and results in a depression or 
pull-apart basin (Aydin & Nur 1982, Mann et al. 1983, 
Aydin & Page 1984). Specific questions concern: (1) the 
nature,  orientation and distribution of secondary struc- 
tures associated with displacement on primary master 
faults; (2) the nature of strain within and surrounding 
the stepover area and (3) the magnitude of subsidence in 
the stepover area. 

This issue has been approached theoretically by 
Rodgers (1980), who used elastic dislocation theory, and 
Segall & Pollard (1980), who used the elastic interaction 
method. These models, although different in approach, 
have successfully accounted for the geometry of faults 
associated with some field examples. However,  the 
results of Rodgers (1980) and Segall & Pollard (1980) 

are strictly valid only for the initial stages of displace- 
ment and not for finite deformations associated with 
many episodes of slip. Hence,  their significance may be 
limited. 

This study takes an experimental approach. We use a 
large clay box with basal plates defining en 6chelon 
discontinuous faults to study the development of faults, 
strain and subsidence in overlying clay which sustains 
progressive shear strain. The value of experimenting 
with clay has been emphasized by several workers (Hub- 
bert 1937, H. Cloos 1939, E. Cloos 1955, Oertel 1965, 
Withjack & Scheiner 1982). This method has been suc- 
cessfully employed to study structures associated with 
pure strike-slip faults (Tchalenko 1970, Wilcox et al. 

1973, Koide & Bhattacharji  1975) and pure extensional 
faults (E. Cloos 1955, Elmohandes 1981) but never used 
to examine the development of structures and strain 
associated with the stepover area between en 6chelon 
discontinuous strike-slip faults [except for a single crude 
run reported by Rodgers (1984)]. The purpose of this 
paper is to (1) describe and interpret fracture, strain and 
subsidence patterns produced in clay throughout suc- 
cessive stages of displacement; (2) compare these results 
with those of theoretical and field studies and (3) discuss 
the implications for the structural and extensional evol- 
ution of pull-apart basins. 
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Fig. 1. Plan-view diagram of the experimental shear box. Basal plates 
are shaded gray. The box is 45 cm deep and clay fills gray areas to a 
depth of 15 cm. Thick black lines represent sawcuts separating basal 
plates. By cranking the bolt at left, the attached upper basal plate 
moves to the left creating a left-lateral shear system in the overlying 

clay and a gap in the 2.5 cm thick basal plates at the stepover. 

EXPERIMENTAL AND OBSERVATIONAL 
METHODS 

Table 1. Data generated from a single experimental run 

Displacement Depth of 
Displacement Time rate basin 

(cm) (s) ( cms- '  × 10 3) (cm) 

1 0 0 - -  0 
2 2.0 477 4.2 0 
3 3.1 716 4.6 0 
4 4.1 960 4.1 0 
5 5.1 1199 4.2 (}.5 
6 6.1 1435 4.2 (}.75 
7 7.1 1678 4.1 1.0 
8 8.1 1916 4.2 1.5 
9 10.1 2395 4.2 2.3 

10 12.2 2874 4.4 3.0 
11 14.2 3359 4.1 4.(} 
12 16.2 3836 4.2 4.5 
13 18.3 4317 4.4 5.11 
14 20.2 4794 4.2 6.0 

A shear box measuring 183 × 61 x 40 cm with 2.5 cm 
thick basal plates containing en 6chelon master faults 
characterized by a separation of 10 cm and an initial 
overlap of zero (constructed after the manner of Larter 
& Allison 1983) was used to generate 10 experimental 
runs in 15 cm thick Redart clay (Fig. 1). The clay 
contained 50% water by weight. At the start of each run 
the clay surface was smoothed and inscribed with circular 
markers. Left-lateral strike-slip displacement was 
driven by a hand-cranked bolt at an average rate of 4.2 
× 10 -3 c m  s -1.  With progressive displacement in the 
stepover area between the basal-plate master faults, the 
overlying clay extended and subsided to form a de- 
pression. The magnitude of displacement equalled the 
amount of overlap between the master faults because 
the starting configuration represented an overlap of 
zero. Displacement was periodically halted to record 
displacement, time and depth of the depression; and to 
photograph the deformation features on the surface of 
the clay. To minimize boundary effects, the thickness of 
the clay was maintained a constant 15 cm by sheet-metal 
sides affixed to the basal plates. Only the clay overlying 
the stepover area was free to stretch and subside. 

Ten experimental runs were conducted under the 
same conditions and they generated identical defor- 
mation features. We concentrated our analysis on a 
single run as characterized by the data presented in 
Table 1 and Figs. 2-8). This run consisted of 14 stages 
(Table 1). Deformation maps illustrating fracture pat- 
terns were traced from photographs of 5 stages of the run 
(stages 6, 8, 10, 12 and 14). Strain contour diagrams for 
these five runs were generated by calculating the quad- 
ratic strain ratio A1/A2 for each ellipse on the clay surface 
that had evolved from a circular marker (A1 and A2 refer 
to the quadratic elongation along the major and minor 
strain axes of each ellipse, respectively) (Figs. 2b & c). 
The quadratic strain ratio describes the amount of distor- 
tional strain on the clay surface at each ellipse (Ramsay 
& Huber 1983). The quadratic strain ratio is related to 
extension (el and ellipticity (R): 

A 1 _ (1 + e l )  2 _  R2" 

A 2 (1 -k- e2) 2 

EXPERIMENTAL RESULTS (TABLE 1) 

Stage 6 (displacement = 6.1 cm) 

To the left of the stepover area, fractures consist 
mostly of closely spaced, parallel, conjugate Riedel 
shears (Fig. 2a). They lengthen with progressive dis- 
placement. The newly formed ends form in the 70-80 ° 
conjugate Riedel orientation while their centers rotate 
anticlockwise. This produces a slightly sigmoidal con- 
figuration. Some short Riedel shears have formed and 
truncate conjugate Riedel shears. The stepover area is 
unfractured. To the right of the stepover area fractures 
consist of short Riedel and conjugate Riedel shears. 
Some Riedel shears cut conjugate Riedel shears 
although most shears are moving independently Some 
conjugate Riedel shears turn into the Riedel shear orien- 
tation at their ends. 

Calculation of strain (Fig. 2b) shows that the strain 
pattern is asymmetric about the stepover area (Fig. 2c). 
Strain contours exhibit a Z-shaped pattern. Strain is 
greatest in the middle of the shear zone and grades 
towards the margins. There are three areas of highest 
strain within the middle of the shear zone where strain = 
2.2 (Fig. 2c). Near the ends of the master faults the strain 
is relatively low. Subsidence in the stepover area has 
produced a depression 0.75 cm deep. 

Stage 8 (displacement = 8.1 cm) 

The zone of shearing has widened to about 40 cm. 
Conjugate Riedel shears are lengthened, more rotated, 
and form pronounced sigmoids (Fig. 3a). Some con- 
jugate Riedel shears consist of shorter en 6chelon con- 
jugate Riedel shears. Riedel shears have become more 
prominent. They have increased in length and truncate 
conjugate Riedel shears. Some very short, closely 
spaced and parallel Riedel shears form a narrow elon- 
gate zone oriented as a larger composite conjugate 
Riedel shear. The stepover area is surrounded by Riedel 
shears and conjugate Riedel shears. Both types of shear 
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Fig. 2. Experimental results after displacement of 6.1 cm. Thick dashed lines represent position of underlying left-lateral 
strike-slip faults in basal plates. (a) Line drawing (traced from photograph) representing the fracture pattern consisting of 
Riedel shears, conjugate Riedel shears and slightly rotated conjugate Riedel shears. (b) Line drawing (traced from 
photograph) representing amount of strain sustained by clay. Similar line drawings are used to evaluate each stage 
illustrated in Figs. 3-6. (c) Contours of strain values calculated from each ellipse in (b). Hatched areas represent zones of 

maximum strain. Maximum subsidence is measured in the center of the stepover area and equals 0.75 cm. 

in the stepover area are characterized by oblique-slip 
which has allowed the depression to subside to 1.5 cm. 

The zone of strain contours has widened and an 
asymmetric Z-shaped pattern of strain contours has 
formed around the stepover area (note especially the 1.4 
contour); (Fig. 3b). There are three areas of highest 
strain within the center of the shear zone where strain = 
3.0 (Fig. 3b). Strain at the ends of the master faults is 
higher than that in the area along the master faults about 
10 cm away from the ends. 

Stage 10 (displacement = 12.2 cm) 

By this stage Riedel and conjugate Riedel shears have 
become more numerous and longer to form a compli- 
cated intersecting network (Fig. 4a). Conjugate Riedel 
shears are still predominant to the left of the stepover 
area. Some short closely spaced conjugate Riedel shears 
are aligned parallel to one another to form a composite 

narrow zone in the Riedel orientation. In the center of 
the deformed zone, conjugate Riedel shears have 
rotated anticlockwise to 110-120 ° from the horizontal 
while those near the margin are forming at 75-80 ° . 
Rotated conjugate Riedel shears in the center are linking 
with both marginal conjugate Riedel shears and Riedel 
shears to produce growing S-shaped fracture trends. 
Elongating Riedel shears dominate to the right of the 
stepover area. In all cases, they truncate pre-existing 
conjugate Riedel shears. Long segments of elongate 
Riedel shears are rotated clockwise and resemble the 
elongate Riedel shears on the floor of the Rhine graben 
(lilies 1981). Other smaller segments of Riedel shears 
have rotated anticlockwise. Some of these segments 
have rotated so much that they assume the tension gash 
orientation and open as small holes. Other small holes 
open where Riedels and conjugate Riedel shears are 
linked. Some short closely spaced Riedel shears are 
aligned parallel to form composite narrow zones in the 
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Fig. 3. Experimental results after displacement of 8.1 cm. See Fig. 2 for a description of the symbols and methodology. 
(a) Line drawing (traced from photograph) representing the fracture pattern. (b) Contours of strain calculated in the same 

manner as in Fig. 2. Maximum subsidence is 1.5 cm. 

conjugate Riedel orientation. A large portion of the 
stepover area remains unaffected by fractures. This area 
has subsided 3.0 cm. 

The strain pattern remains asymmetric but has grown 
wider (Fig. 4b). Strain in the middle of the shear zone is 
greater (S = 5.0) and the three areas of greatest strain 

persist. As in the two previous stages, the closely spaced 
strain contours curve into the stepover area near the 
ends of the master faults isolating two relatively low- 
strain areas within high-strain areas. Compared with the 
previous stages, these low-strain areas are becoming 
more pronounced and are moving towards each other. 
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Fig. 4. Experimental results after displacement of 12.2 cm. See Fig. 2 for a description of the symbols and methodology. 
(a) Line drawing (traced from photograph) representing the fracture pattern. Fractures with ticks on one side represent 

normal-slip. (b) Contours of strain calculated in the same manner as in Fig. 2. Maximum subsidence is 3.0 cm. 
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Fig. 5. Experimental results after displacement of 16.2 cm. See Fig. 2 for a description of symbols and methodology. (a) Line 
drawing (traced from photograph) representing the fracture pattern. (b) Contours of strain calculated in the same manner 

as in Fig. 2. Maximum subsidence = 4.5 cm. 

Stage 12 (displacement = 16.2 cm) 

At this stage of displacement many Riedel shears are 
developed at the margins of the shear zone resulting in a 
wider swath of deformation (Fig. 5a). Riedel shears are 
more numerous and truncate conjugate Riedel shears 
producing large areas of intersecting shears that are 
well-developed in the northwest and southeast quad- 
rants. Many Riedel shears have grown longer, particu- 
larly those near the stopover area. Segments of many 
conjugate Riedel fractures have also elongated and 
rotated anticlockwise, resulting in an even more pro- 
nounced S-shaped configuration. The surface of the 
stopover area is much less deformed, although it has 
subsided to 4.5 cm. Small folds oriented at 130-135 ° to 
the horizontal have developed on the top of the subsiding 
surface (Fig. 5a). 

Strain contours form a wider pattern that is asymmet- 
ric, although less so than in previous stages (Fig. 5b). 
The magnitude of maximum strain has increased to S = 
8. Within the middle of the shear zone there are now just 
two areas of highest strain separated by an area of lower 
strain within the stopover area. The low-strain areas 
surrounded by high-strain areas near the ends of the 
master faults have moved closer to one another across 
the stopover area. 

Stage 14 (displacement = 20.2 cm) 

The most striking aspects of this stage are (1) the 
densely spaced character of new Riedel and conjugate 

Riedel shears, (2) the densest concentration of Riedel 
and conjugate Riedel shears forms an elongate zone 
parallel to the master faults and curving around the 
stopover area and (3) the number and size of extensional 
openings (Fig. 6a). Riedel shears near the master faults 
have elongated and assumed a curvilinear configuration. 
Many new conjugate Riedel shears have developed 
between long parallel Riedel shears. Long segments of 
the elongate Riedel shears have rotated clockwise 
towards the orientation of the master faults. The exten- 
sional openings form in two different environments 
where (1) Riedel shears link with conjugate Riedel 
shears and (2) short segments of long Riedel shears have 
rotated anticlockwise into the tension gash orientation. 
Once these openings form, much of the strain within the 
shear zone is accommodated by their continued opening 
rather than by movement on Riedel and conjugate 
Riedel shears. The surface of the stepover area remains 
relatively unsheared although it is undergoing com- 
pression as it subsides. By this stage of displacement it 
has subsided to 6.0 cm. 

The strain contours show a slightly asymmetric con- 
figuration around the stopover area (Fig. 6b). Strain 
within the middle of the shear zone has increased 
markedly to S = 25. There are three areas of maximum 
strain. The middle maximum strain area is centered over 
the stopover area. The low strain zones within the 
stopover area surrounded by high strain areas near the 
ends of the underlying master faults have moved closer. 
The ends of the master faults underlie areas of high 
strain gradient. 
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Fig. 6. Experimental results after displacement of 20.2 cm. See Fig. 2 for a description of symbols and methodology. (a) Line 
drawing (traced from photograph) representing the fracture pattern. (b) Contours of strain calculated in the same manner 
as in Fig. 2. Hatched areas represent zones of maximum strain. Maximum subsidence measured in the center of the stepover 

area is 6.0 cm. 

DISCUSSION AND CONCLUSIONS 

Fracture pattern 

The evolution of the fracture pattern in the clay 
overlying en 6chelon basal master faults is not as simple 
as predicted by theoretical models or observed in exper- 
iments in clay involving a single straight, basal strike-slip 
fault. The zone of fractures in the clay grows wider and 
more complicated with progressive displacement. Most 
of the shear displacement is accommodated in the middle 
of the deformed zone and dissipates outwards. The first 
shears to form are conjugate Riedel shears and they are 
soon cut by Riedel shears. Riedel shears and conjugate 
Riedel shears become more numerous with progressive 
displacement, although Riedel shears predominate in 
the later stages. As displacement progresses, conjugate 
Riedel shears elongate and their center segments are 
rotated anticlockwise. This produces a marked sig- 
moidal configuration. Riedel shears elongate and por- 
tions are rotated both clockwise and anticlockwise. Only 
short portions rotate anticlockwise. When these short 
portions rotate into an orientation parallel to the 
maximum compressive stress, the Riedel shears open as 
tension gashes. Other openings form in similar orien- 
tations where the ends of conjugate Riedel shears link 
with the ends of Riedel shears. The stepover area 
remains relatively undeformed until cut by through- 
going elongate Riedel shears at D = 16.2 cm. The 
orientation of these Riedel shears corresponds to the 

orientation of the stepover shear proposed theoretically 
by Rodgers (1980) for the surface expression of buried 
master faults (his fig. 6b). The orientation of the stepover 
Riedels also corresponds to the orientation of "secon- 
dary shear fractures near en 6chelon discontinuities" 
according to the theoretical modelling of Segall & Pol- 
lard (1980). Riedel shears and conjugate Riedel shears 
for the most part intersect and form complex fault-block 
domains. The most closely spaced zones of intersecting 
shears form over the ends of the basal master faults. 
Although experimental studies of clay overlying single 
straight master faults delineated P shears and 'principal 
displacement shears' (which formed parallel to the 
underlying master fault) (Tchalenko 1970, Wilcox et al. 
1973) no such structures form in clay over en 6chelon 
faults after displacement of 20.2 cm. 

The significance of the experimental fracture pattern 
lies in the fact that an initially isotropic material such as 
clay develops such a complicated fracture pattern involv- 
ing complex and evolving interactions between numer- 
ous, densely distributed Riedel shears, conjugate Riedel 
shears and tension gashes in the accommodation of 
shear displacement over the stepover area between two 
basal master faults. This should help us appreciate the 
structural complexity developed in analogous natural 
environments involving alluvium over en 6chelon base- 
ment faults or within pull-apart basins. The evolving 
fracture pattern involving rotating Riedel shears, conju- 
gate Riedel shears, and tension gashes shows that the 
standard Riedel experimental fracture template so often 
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referred to in the literature (e.g. Reading 1980) cannot 
be applied to every stage of displacement along every 
shear zone. Riedel shears, conjugate Riedel shears, and 
tension gashes all rotate with progressive displacement. 

The experimental evolution of structures can provide 
a basis from which to understand the complex evolution 
of structures within heterogeneous assemblages of base- 
ment rocks near the stepover area of two crustal-scale en 
6chelon faults defining a pull-apart basin. We know that 
the homogeneous clay reflects perhaps the ideal fracture 
pattern for the particular strain rate and depth of clay in 
the experiment. This fracture pattern is exceedingly 
complex. In the earth's crust with different rock types 
and pre-existing structures we can expect an even more 
complicated fracture pattern, though aware of an ideal 
pattern produced experimentally in the clay. This pro- 
posal assumes greater significance in light of the increas- 
ingly more common recognition of strike-slip faults 
moving over mid-crustal horizontal detachment surfaces 
(Royden etal. 1983, Sibson 1983). The broad anastomos- 
ing fracture pattern produced in the experiments is very 
similar to the wide and diffuse fault pattern surrounding 
well-mapped pull-apart basins (Mann et al. 1983). A 
particularly good example is the fault pattern in the Gulf 
of Elat (Ben-Avraham 1985). The experimental fracture 
patterns may be used to predict and interpret structures 
in continental areas where pull-apart basins are known 
to have initiated, for example, Belize in the Caribbean 
which was affected by the developing Cayman Trough 
pull-apart system (Mann et al. 1983). 

Strain pattern 

The strain contour pattern broadens with progressive 
displacement. A prominent Z-shaped configuration of 
contours develops over the stepover area and is main- 
tained throughout successive displacements. The 
reasons for this pattern are uncertain, but must be 
related to the manner in which shear strain is transferred 
between master faults in the stepover area. The ends of 
the master faults lie under relatively high-strain areas 
while areas over the basal master faults about 10 cm from 
the ends exhibit low strain. These low-strain areas mi- 
grate toward each other with progressive displacement 
along the master faults. By Stage 14, displacement is 
20.2 cm and the low-strain areas are nearly adjacent to 
each other. With greater displacement, this pattern 
predicts that the low-strain areas will merge and separate 
the central area of highest strain. In other words, two 
areas of high strain separated by an area of low strain 
develop in the stepover area. This observation may help 
to explain Rodger's (1980) proposal that when overlap 
of the en 6chelon master faults is twice the separation in 
pull-apart basins, the two sub-basins develop between 
the ends of the two faults within a larger basin. In 
Fig. 6(b) the overlap is nearly twice the separation of the 
master faults and the low-strain areas are merging to 
divide the high strain area into two separate domains 
(depressions) near the ends of the master faults. High- 
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Fig. 7. Graph showing how maximum strain (At/A2) increases with 
increasing displacement for a single experimental run. Filled circles 
represent values of maximum strain and displacement associated with 

the stages of the experimental run illustrated in Figs. 2-6. 

strain areas follow the ends of the master faults. When 
overlap is twice as much as separation, a single high- 
strain area is split by merging low-strain zones. On the 
crustal scale, several pull-apart basins are known to 
contain two sub-basins near the ends of master faults, for 
example, Cariaco Basin, offshore Venezuela (Schubert 
1982) and the Dakar, Aragonese and Elat Basins in the 
Gulf of Elat (Ben-Avraham et al. 1979, Ben-Avraham 
1985). 

Maximum strain is sustained in the middle of the shear 
zone (Figs. 2-6). A plot of maximum strain versus 
displacement for the stages illustrated in Figs. 2-6 is 
shown in Fig. 7. Maximum strain increases slowly at 
first, (until D = 16.2 cm) probably because shear strain 
is accommodated over a broad zone. After D = 16.2 cm, 
maximum strain increases rapidly. This indicates that 
more shear strain per cm of displacement is accommo- 
dated in the middle of the deformation zone relative to 
the previous stages. The partitioning of proportionally 
greater quantities of shear strain into the middle of the 
deformation zone happens even though the zone as a 
whole is growing wider. The early distribution of small 
values of strain over a broad area followed by later 
concentration of large amounts of strain into a narrow 
zone is a pattern recognized in many field examples of 
pull-apart basins (Mann et al. 1983). The later phases of 
strain concentration in a narrow middle zone is probably 
the greatest contributing factor to the death of pull-apart 
basins. Their sediments are compressed and uplifted as 
the original en 6chelon master faults are superseded by a 
single straight strike-slip fault. 

Subsidence pattern 

With progressive displacement on the master faults 
the stepover area subsides by oblique-slip on many, 
densely distributed Riedel and conjugate Riedel frac- 
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Fig. 8. Graph showing how depth (y) of the stepover area increases 
linearly with increasing displacement (x) according to the equation y = 
0.36x - 1.4. Filled circles represent values of depth and displacement 

for each stage of the experimental run indicated in Table 1. 

to amounts of displacement. The experiments are valu- 
able because they have exhibited features not observable 
in the field. For example, we have been able to quantify 
and contour strain around the stepover area. The experi- 
ments have allowed us to study the evolution of fracture, 
strain and subsidence patterns with progressive amounts 
of displacement. These patterns can be used as interpre- 
tive and predictive tools with which to understand better 
static field examples. 
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tures. Figure 8 shows a linear relationship between 
subsidence and displacement expressed as the equation 
y = 0.36x - 1.4 where y = subsidence and x = displace- 
ment. The positive x intercept shows that subsidence 
does not commence until a small amount of displace- 
ment, probably because of the cohesive character of the 
clay. The linear nature of this experimentally derived 
relationship is similar to the linear nature of the empiri- 
cal relationship between strike-slip displacement and 
sediment thickness in pull-apart basins derived by 
Hempton & Dunne (1984). Hence, the experimental 
relationship supports the contention of Hempton & 
Dunne (1984) that subsidence in pull-apart basins 
depends on the amount of crustal stretching which in 
turn is a function of strike-slip displacement on master 
faults. 

Significance and limitations of the experiment 

We qualify our experimental results by recognizing 
the inherent limitations of the experiment. Even though 
Hubbert (1937) suggested that wet clay could be used in 
the scale modelling of natural structural phenomena, we 
realize that in our experiment, boundary conditions are 
not completely eradicated (despite the large clay box). 
Furthermore, we have introduced an unnatural vertical 
effect by using basal plates of a constant thickness. It is 
difficult (and probably impossible) to accurately model 
the subsidence of stretched and thinned lithosphere. 
However, in the manner of E. Cloos (1955), we propose 
that even with the experimental limitations the results 
are very significant for helping us to understand similar 
phenomena in nature. 

Many features associated with natural en 6chelon 
strike-slip faults (particularly those on the crustal scale 
defining pull-apart basins) are replicated in the control- 
led setting of the experiment and support interpretations 
of field examples. The experiments generated similar 
fracture types and patterns; evidence that high-strain 
areas are located near the ends of master faults and can 
be separated by low-strain areas; and amounts of subsi- 
dence between en 6chelon faults that are linearly related 
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