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rebound values (R) into uniaxial compressive strength. 
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Figure 2.6: Three similar relationships for the conversion of Schmidt hammer 

reboimd values (R) into Yoimg's modulus. 

265 



Sliding 

Toppling Wedge failures along 
intersecting discontinuities 

Figure 2.7: Three basic failure mechanisms of rock masses under gravitational 

forces. 

-266 



resolved part 
of w which 

acts down joint 
surface a 
promoting 

failure = w sin a 

w sin a 

w s n a 

w cos a = resolved 
w part of w acting 

across joint 
surface a and 

resisting failure 

w cos a 

w = weight of block 

w cos a 
a = angle of joint surface 

Figure 2.8: Basic conditions controlling rock mass block toppling. 

267-



ALL CONTACTS 

z 
o 
H 
O 

Fq := F „ . k„ Au„ 
F, := Fs - k, Au, 
Fs := iiiiii{>T„,|F 

RIGID 
BLOCKS 

DEFORMABLE 
BLOCKS 

ALL BLOCKS ALL BLOCKS 

element 

gndpoint 

at elements (zones) at centroid 
F,= If^ 
M = Zeu x,Fj 
Ui = F,/m ^J = C(Cry ,AE„ , . . . ) 

t : = t - f A t 

back to® 

Figure 3.1: Calculation cycle for the distinct element method. 

-268 



(M 0) 

-269 -



-270-



o 00 o 
05 O 
C3) i n CD 
T- O 

271 



w 
Q. Q) 

O 
O 
O 

i n 
CD 

0) 
Q. o w c o 

w c o E 
CD 

-o 

O 

a. 

_o 
CD 
in 
CO 

CD 

O 

§ 

.§ 

§ 

UJ 

O 
LU 

o 
0) 

O LD 
C LO 05 
^ i n CO 
CO O) 
OJ a, 

^11 
Q. 

o o 

> 
CL 
< 

o o 
lU 
(D 
u. 
O 

< 
I 

D 
Q 

LU 
CO 
DC 
LU 
> 

272 



3H 

o 
1 

OH 

Figure 4.1: Single block geometrical parameters. 

sliding 

toppling 

toppling 
& sliding 

20 30 40 50 60 
base plane angle (degrees) 

70 
~nr" 
80 

Figure 4.2: Limiting conditions for sliding, toppling and stable rock blocks (from 
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Figure 4.4: Rock mass block geometrical parameters. 
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Figure 4.5: Limiting conditions for sliding, toppling and stable rock masses. 
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Figure 4.6: Limiting conditions for the failure of a rock mass compared with the 

limiting conditions for the failure of a single block. 

The boundaries between the mechanisms of failure are taken from Figures 4.2 and 4.5. 

Zones on the graph are delimited by the boundary lines: 

Zone Rock mass Single block 

1 Stable Stable 
2 Toppling Stable 
3 Toppling Toppling 
4 Toppling-and-sliding Sliding 
5 Toppling-and-sliding Toppling-and-sliding 
6 Sliding Toppling-and-sliding 
7 Sliding Sliding 
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Figure 4.9: UDEC history plot of the log of total unbalanced forces for a shding rock 

mass. 

A log scale is used for the y-axis. 
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Figure 4.10: UDEC history plot of the log of an individual^ total unbalanced force peak 

for a shding rock mass. 
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Figure 4.11: UDEC history plot of the log of an individual total unbalanced force peak 

for a sliding rock mass. 
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Figure 4.13: Limiting conditions for sliding, toppling and stable rock masses which 

contain rectangular blocks. 
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Figure 4.14: Limiting conditions for the failure of a rock mass which contains 

rectangular blocks compared with the limiting conditions for the failure 

of the limestone rock mass. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.13. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone rock mass Rectangular blocks 

1 Stable Stable 

2 Toppling Stable 

3 Stable Toppling 

4 Toppling Toppling 

5 Toppling-and-sliding Toppling-and-sliding 

6 Sliding Toppling-and-sliding 

7 Sliding Sliding 
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Figure 4.16: Limiting conditions for sliding, toppling and stable rock masses which 

have a friction angle of 20°. 
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Figure 4.18: Limiting conditions for the failure of rock masses which have a friction 

angle of 20° compared with the limiting conditions for the failure of the 

limestone rock masses which have a friction angle of 40°. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.16. 

Zones on the graph are delimited by the boundary lines: 

Zone 40° friction angle 20° friction angle 

1 Stable Stable 

2 Stable Creep toppling and stabilising 

3 Stable Toppling 

4 Toppling Toppling 

5 Stable Toppling-and-sliding 

6 Toppling Toppling-and-sliding 

7 Stable Sliding 

8 Toppling Sliding 

9 Toppling-and-sliding Sliding 

10 Sliding Sliding 
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Figure 4.19: Limiting conditions for sliding, toppling and stable rock masses which 

have a friction angle of 60°. 
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Figure 4.20: Limiting conditions for the failure of rock masses which have a friction 

angle of 60° compared with the limiting conditions for the failure of the 

limestone rock masses which have a friction angle of 40°. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.19. 

Zones on the graph delimited by the boimdary lines: 

Zone 40° friction angle 60° friction angle 

1 Stable Stable 

2 Toppling Stable 

3 Toppling Toppling 

4 Toppling-and-sliding Stable 

5 Toppling-and-sliding Toppling 

6 Sliding Stable 

7 Sliding Toppling 

8 Toppling-and-sliding Toppling-and-sliding 

9 Sliding Toppling-and-sliding 

10 Sliding Sliding 
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Figure 4.21: Limiting conditions for the failure of rock masses which have a friction 

angle of 20° and 60° compared with the limiting conditions for the failure 

of the original limestone rock masses which have a friction angle of 40°. 

The boundaries between the mechanisms of failure are taken from Figures 4.5, 4.16 and 

4.19. Zones on the graph are delimited by the boundary lines: 

Zone 40° friction angle 20° friction angle 60° friction angle 
1 Stable Stable Stable 
2 Stable Creep toppling and stabilising Stable 
3 Stable Toppling Stable 
4 Toppling Toppling Stable 
5 Toppling Toppling Toppling 
6 Stable Toppling-and-sliding Stable 
7 Toppling Toppling-and-sliding Stable 
8 Toppling Toppling-and-sliding Toppling 
9 Stable Sliding Stable 
10 Toppling Sliding Stable 
11 Toppling Sliding Toppling 
12 Toppling-and-sliding Sliding Stable 
13 Toppling-and-sliding Sliding Toppling 
14 Sliding Sliding Stable 
15 Sliding Sliding Toppling 
16 Sliding Sliding Toppling-and-sliding 
17 Sliding Sliding Sliding 
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Figure 4.22: Limiting conditions for sliding, toppling and stable sandstone rock 

masses. 
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Figure 4.23: Limiting conditions for the failure of sandstone rock masses compared 

with the limiting conditions for the failure of the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.22. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Sandstone 

1 Stable Stable 

2 Stable Toppling 

3 Toppling Toppling 

4 Stable Toppling-and-sliding 
5 Toppling Toppling-and-sliding 
6 Stable Sliding 

7 Toppling Sliding 

8 Toppling-and-sliding Toppling-and-sliding 

9 Toppling-and-sliding Sliding 

10 Sliding Sliding 
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Figure 4.25: Limiting conditions for sliding, toppling and stable granite rock masses. 
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Figure 4.26: Limiting conditions for the failure of granite rock masses compared with 

the limiting conditions for the failure of the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.25. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Granite 

1 Stable Stable 

2 Toppling Stable 

3 Toppling Toppling 

4 Toppling-and-sliding Stable 

5 Toppling-and-sliding Toppling 

6 Sliding Stable 

7 Sliding Toppling 

8 Toppling-and-sliding Toppling-and-sliding 

9 Sliding Toppling-and-sliding 

10 Sliding Sliding 
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Figure 4.27: Limiting conditions for the failure of granite rock masses compared with 

the limiting conditions for the failure of sandstone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.22 and 

4.25. Zones on the graph are delimited by the boundary lines: 

Zone Granite Sandstone 

1 Stable Stable 

2 Stable Toppling 

3 Toppling Toppling 

4 Stable Toppling-and-sliding 

5 Toppling Toppling-and-sliding 

6 Stable Sliding 

7 Toppling Sliding 

8 Toppling-and-sliding Toppling-and-sliding 

9 Toppling-and-sliding Sliding 

10 Sliding Sliding 
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Figure 4.28: Limiting conditions for the failure of granite and sandstone rock masses 

compared with the limiting conditions for the failure of the limestone 

rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5, 4.22 and 

4.25. Zones on the graph are delimited by the boundary lines: 

Zone Sandstone Limestone Granite 
1 Stable Stable Stable 
2 Toppling Stable Stable 
3 Toppling Toppling Stable 
4 Toppling Toppling Toppling 
5 Toppling-and-sliding Stable Stable 
6 Toppling-and-sliding Toppling Stable 
7 Toppling-and-sliding Toppling Toppling 
8 Sliding Stable Stable 
9 Sliding Toppling Stable 
10 Sliding Toppling Toppling 
11 Sliding Toppling-and-sliding Toppling 
12 Sliding Sliding Stable 
13 Sliding Sliding Toppling-and-sliding 
14 Sliding Sliding Sliding , 
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Figure 4.30: Limiting conditions for sliding, toppling and stable sandstone rock 

masses which contain deformable blocks. 
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Figure 4.31: Limiting conditions for the failure of sandstone rock masses containing 

deformable blocks compared with the limiting conditions for the failure 

of the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.30. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Deformable sandstone 

1 Stable Stable 

2 Stable Toppling 

3 Toppling Toppling 

4 Toppling Toppling-and-sliding 

5 Stable Sliding 

6 Toppling Sliding 

7 Toppling-and-sliding Toppling-and-sliding 

8 Toppling-and-sliding Sliding 

9 Sliding Sliding 
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Figure 4.32: Limiting conditions for the failure of sandstone rock masses containing 

deformable blocks compared with the limiting conditions for the failure 

of the sandstone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.22 and 

4.30. Zones on the graph are delimited by the boundary lines: 

Zone Deformable Sandstone Sandstone 

1 Stable Stable 

2 Toppling Stable 

3 Toppling Toppling 

4 Stable Toppling 

5 Toppling-and-sliding Toppling-and-sliding 
6 Sliding Toppling-and-sliding 
7 Sliding Sliding 
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Figure 4.34: Limiting conditions for sliding, toppling and stable granite rock masses 

which contain deformable blocks. 
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Figure 4.35: Limiting conditions for the failure of granite rock masses containing 

deformable blocks compared with the limiting conditions for the failure 

of the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.34. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Deformable granite 

1 Stable Stable 

2 Toppling Stable 

3 Toppling Toppling 

4 Toppling-and-sliding Stable 

5 Toppling-and-sliding Toppling 

6 Sliding Stable 

7 Toppling-and-sliding Toppling-and-sliding 

8 Sliding Toppling-and-sliding 

9 Sliding Sliding 
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Figure 4.36: Limiting conditions for the failure of granite rock masses containing 

deformable blocks compared with the limiting conditions for the failure 

of the granite rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.25 and 

4.34. Zones on the graph are delimited by the boundary lines: 

Zone Granite Deformable granite 

1 Stable Stable 

2 Toppling Toppling 

3 Toppling-and-sliding Toppling-and-sliding 

4 Sliding Toppling-and-sliding 

5 Sliding Sliding 
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Figure 4.38: Limiting conditions for sliding, toppling and stable rock masses which 

contain variable discontinuity spacings. 
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Figure 4.39: Limiting conditions for the failure of rock masses containing variable 

discontinuity spacings compared with the limiting conditions for the 

failure of the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.38. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Variable spacings 

1 Stable 

2 Toppling 

3 Sliding 

Stable 

Toppling 

Sliding 

Toppling-and-sliding Toppling-and-sliding 
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Figure 4.41: Limiting conditions for sliding, toppling and stable rock masses which 

contain variable discontinuity dip values. 
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Figure 4.42: Limiting conditions for the failure of rock masses containing variable 

discontinuity dip values compared with the limiting conditions for the 

failure of the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.41. 

Zones on the graph are delimited by the boimdary lines: 

Zone Limestone Variable dip 

1 Stable Stable 

2 Toppling Stable 

3 Toppling Toppling 

4 Toppling-and-sliding Toppling-and-sliding 

5 Sliding Sliding 
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Figure 4.44: Limiting conditions for sliding, toppling and stable rock masses which 

contain impersistent discontinuities. 
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Figure 4.45: Limiting conditions for the failure of rock masses containing impersistent 

discontinuities compared with the limiting conditions for the failure of 

the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.44. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Impersistent rock masses 

1 Stable Stable 

2 Toppling Stable 

3 Toppling Toppling 

4 Toppling-and-sliding Toppling-and-sliding 

5 Toppling-and-sliding Sliding 

6 SUding Sliding 
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Figure 4.46: Limiting conditions for sliding, toppling and stable rock masses which 

contain a water table set to 35 metres. 
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Figure 4.47: Limiting conditions for the failure of rock masses containing a water 

table set to 35 metres compared with the limiting conditions for the 

failure of the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.46. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Rock masses with water table 

1 Stable Stable 

2 Toppling Toppling 

3 Toppling-and-sliding Toppling-and-sliding 

4 Sliding Sliding 
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Figure 4.49: Limiting conditions for sliding, toppling and stable rock masses which 

contain a water table set to 50 metres. 
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Figure 4.50: Limiting conditions for the failure of rock masses containing a water 

table set to 50 metres compared with the limiting conditions for the 

failure of the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.49. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Rock masses with water table 

1 Stable Stable 

2 Toppling Toppling 

3 Toppling-and-sliding Toppling-and-sliding 

4 Sliding Sliding 
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Figure 4.51: Limiting conditions for the failure of rock masses containing a water 

table set to 50 metres compared with the limiting conditions for the 

failure of rock masses containing a water table set to 35 metres. 

The boundaries between the mechanisms of failure are taken from Figures 4.46 and 

4.49. Zones on the graph are delimited by the boundary lines: 

Zone Water table = 50 m Water table = 35 m 

1 Stable Stable 

2 Toppling Toppling 

3 Toppling-and-sliding Toppling-and-sliding 

4 Sliding Sliding 
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Figure 4.53: Limiting conditions for sliding, toppling and stable rock masses which 

have joint stiffness values set to 5 GPa. 

362 



b/h 
ratio 

2 

-40 5̂o 5̂o ^ 0 10 20 30 40 
base plane angle (degrees) 

50 60 80 

Figure 4.54: Limiting conditions for the failure of rock masses which have joint 

stiffness values set to 5 GPa compared with the limiting conditions for 

the failure of the limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.53. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Joint stiffness = 5 GPa 

1 Stable Stable 

2 Stable Toppling 

3 Toppling Toppling 

4 Toppling-and-sliding Toppling-and-sliding 

5 Sliding Sliding 
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Figure 4.55: Limiting conditions for sliding, toppling and stable rock masses bounded 

by a wave cut platform. 
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Figure 4.56: Limiting conditions for the failure of rock masses bounded by a wave cut 

platform compared with the Hmiting conditions for the failure of the 

limestone rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.55. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Wave cut platform 

1 Stable Stable 

2 Stable Toppling 

3 Toppling Toppling 

4 Toppling-and-sliding Toppling-and-sliding 

5 Sliding Sliding 
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Figure 4.59: Limiting conditions for sliding, toppling and stable rock masses above a 

clay base. 
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Figure 4.60: Limiting conditions for the failure of rock masses above a clay base 

compared with the limiting conditions for the failure of the limestone 

rock masses. 

The boundaries between the mechanisms of failure are taken from Figures 4.5 and 4.59. 

Zones on the graph are delimited by the boundary lines: 

Zone Limestone Clay base 

1 Stable Stable 

2 Stable Toppling 

3 Toppling Toppling 

4 Toppling-and-sliding Toppling-and-sliding 

5 Sliding Toppling-and-sliding 

10 Sliding Sliding 
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Figure 5.7: Geological cross-sections along the Purbeck coast. 
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Figure 5.9: Location map of the Colorado Plateau. 
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Figure 5.13: Scarp plan at Dead Horse Point State Park. 
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Figure 5.15: A profile of the cliffs at the Colorado National Monument. 
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Figure 6.1: Polar projection for the discontinuities in the Portland Limestone at 

Winspit. From Alhson, 1989. 
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Contour 
interval is 2% 

Figure 6.2: Polar projection for the discontinuities in the Portland Limestone at Fossil 

Forest. From Allison, 1989. 
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Figure 6.3: Polar projection for the discontinuities in the Portland Limestone at 

Lulworth Cove. From AlUson, 1989. 
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Figure 6.4: Polar projection for the discontinuities in the Portland Limestone at 

Durdle Door. From Allison, 1989. 
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Figure 6.7: Frequency distribution of Lulworth Cove joint spacing readings. 

Figure 6.8: Frequency distribution of Durdle Door joint spacing readings. 
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Figure 6.11: A quantile-quantile plot for joint spacing readings from Lulworth Cove 
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Figure 6.14: Profile of the sea floor ofl&hore fi-om Tillywhim. 
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Figure 6.15: Profile of the sea floor oflfehore fi-om Winspit. 
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Figure 6.16: Profile of the sea floor oflfehore fi-om Pondfield. 
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Figure 6.17: Profile of the sea floor oflfehore fi-om Bacon Hole. 
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Figure 6.18: Profile of the sea floor oflfehore fi-om Fossil Forest. 
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Figure 6.19: Profile of the sea floor ofifehore fi-om Potter's Hole. 
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Figure 6.20: Profile of the sea floor ofifehore from Lulworth Cove. 
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Figure 6.21: Profile of the sea floor offshore from Stair Hole. 
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Figure 6.22: Profile of the sea floor oflfehore from Durdle Door. 
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Figure 6.23: Offshore profiles for the sites at the eastern end of the Isle of Purbeck. 
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Figure 6.24: Ofifehore profiles for the sites in the central part of the Isle of Purbeck. 
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Figure 6.25: Oflfehore profiles for the sites at the western end of the Isle of Purbeck. 
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Contour 
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Figure 7.1: Polar proiection for the discontinuities in the Kayenta Formation at site 

DH4E. 
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Figure 7.2: Polar projection for the discontinuities in the Kayenta Formation at site 

DH5H. 
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Figure 7.3: Polar projection for the discontinuities in the Kayenta Formation at site 

DH7E. 
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Figure 7.4: Polar projection for the discontinuities in the Kayenta Formation at site 

D H l l H . 
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Figure 7.5: Polar projection for the discontinuities in the Kayenta Formation for aU of 

the headland sites at Dead Horse Point. 
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Figure 7.6: Polar projection for the discontinuities in the Kayenta Formation for all of 

the embayment sites at Dead Horse Point. 
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Figure 7.7: Frequency distribution of the total joint spacing readings from Dead 

Horse Point. 
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8: The distribution of joint spacing readings from site DH2E against the 

average for Dead Horse Point. 
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Figure 7.9: A quantile-quantile plot for total joint spacing readings from DH2E and 

DH3H. 
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Figure 7.10: A quantile-quantile plot for total joint spacing readings from all headland 

sites and all embayment sites at Dead Horse Point. 
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Figure 7.11: Plan of the cliffs at Dead Horse Point State Park showing the surface 

joint geometry for the field sites. 
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Figure 7.12: Frequency distribution of total Schmidt hammer readings from Dead 

Horse Point. 
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Figure 7.13: The distribution of Schmidt hammer readings from site DHIH against the 

average for Dead Horse Point. 
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Figure 7.14: A quantile-quantile plot for Schmidt hammer readings from DHIH and 

DH2E. 
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Figure 7.15: A quantile-quantile plot for total Schmidt hammer readings from all 

headland sites and all embayment sites at Dead Horse Point. 
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Figure 7.16: Frequency distribution of total Schmidt hammer readings from 

Canyonlands National Park. 
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Figure 7.17: A quantile-quantile plot for total Schmidt hammer readings from all 

headland sites and all embayment sites at Canyonlands National Park. 
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Figure 7.22: Polar projection for the discontinuities in the Kayenta Formation at site 

C019E. 
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Figure 7.23: Polar projection for the discontinuities in the Kayenta Formation at site 

C09E. 
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Figure 7.24: Polar projection for the discontinuities in the Kayenta Formation at site 

C056H. 
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Figure 7.25: Polar projection for the discontinuities in the Kayenta Formation at site 

C012E. 
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Figure 7.26: Frequency distribution of the total joint spacing readings from the 

Colorado National Monument 
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Figure 7.27: The distribution of joint spacing readings from site C012H against the 

average for the Colorado National Monument 
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Figure 7.28: A quantile-quantile plot for total joint spacing readings from C012H and 

C019E. 
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Figure 7.29: A quantile-quantile plot for total joint spacing readings from all headland 

sites and all embayment sites at the Colorado National Monument. 
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Figure 7.30: Plan of the cliffs at the Colorado National Monument showing the 

surface joint geometry for the field sites. 
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Figure 7.31: Frequency distribution of total Schmidt hammer readings from the 

Colorado National Monument 
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Figure 7.32: The distribution of Schmidt hammer readings from site C012H against 

the average for the Colorado National Monument 
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Figure 7.33: A quantile-quantile plot for Schmidt hammer readings from C012H and 

C019E. 

60 

4 0 

T3 
0) 
r. 

20 

20 30 40 50 
embays 

Figure 7.34: A quantile-quantile plot for total Schmidt hammer readings from all 

headland sites and all embayment sites at the Colorado National 

Monument. 
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Plate 5.1: The western pincer at the entrance to Lulworth Cove. Portland Limestone 

forms the sea cliff, with the contorted Purbeck Beds behind. 
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Plate 5.2: Portland Limestone reef across St. Oswald's Bay. 
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Plate 5.3: Durdle Door arch and the western part of the Durdle Promontory. 
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Plate 5.4: Portland Limestone cliffs at Stair Hole and the Lulworth Crumple in the 

Purbeck Beds. 
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Plate 5.5: The field site on the eastern pincer at Lulworth Cove. Note the dip of the 

bedding in the Portland Limestone which is measured at 27°. 
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Plate 5.6: The Portland Limestone outcrop at Fossil Forest. 
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Plate 5.7: The Portland Limestone sea cliffs at the western entrance to Bacon Hole. 
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Plate 5.8: The field sites at Worbarrow Tout (left) and Pondfield (right). Note how 

the Portland Limestone outcrop rises above Kimmeridge Clay in Gad 

Cliff to the east of Pondfield. 
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Plate 5.9: The quarried Portland Limestone outcrop at Winspit. 
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Plate 5.10: The Portland Limestone sea cliffs at Seacombe. 
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Plate 5.11: The horizontally bedded Portland Limestone outcrop at Tillywhim. 
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Plate 5.12: A toppling block of Portland Limestone embedded within the 

Kimmeridge Clay at St. Alban's Head. 
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Plate 5.13: Typical view of the Colorado Plateau in the Canyonlands region. 
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Plate 5.14: White Rim Sandstone scarp plan form in the Canyonlands region. 
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Plate 5.15: The Chinle Formation / Wingate Sandstone / Kayenta Formation cliffs at 

Dead Horse Point State Park. 
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Plate 5.16: Headland site DH6H at Dead Horse Point State Park. 
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Plate 5.17: Embayment site DH2E at Dead Horse Point State Park. 
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Plate 5.18: Butte and site DH11H at Dead Horse Point State Park. 
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Plate 5.19: The Chinle Formation / Wingate Sandstone / Kayenta Formation cliffs at 

Fruita Canyon, Colorado National Monximent. 
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Plate 5.20: Weathering of unprotected Wingate Sandstone at the. Coke Ovens, 

Colorado National Monument. 
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Plate 5.21: Monument Canyon, Colorado National Monument. Note differences in 

cl iff profile form across the valley. Embayment site C015E is on the left 

(south) side of the canyon and C013E is on the right. 
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Plate 5.22: Headland site CO 11H at the Colorado National Monument. 
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Plate 5.23: Independence Monument, Colorado National Monument. 
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Plate 5.24: Discontinuities in the Winspit Member of the Portland Limestone at 

Winspit. 
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Plate 5.25: Discontinuities in the Kayenta Formation at Dead Horse Point State Park. 
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Plate 6.1: A toppling block of Portland Limestone at Winspit. 
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Plate 6.2: The top of the Durdle Door sea arch. Note the almost vertical bedding of 

the rock. 
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Plate 7.1: The east-west profile of the modelled butte from site D H l l H at Dead 

Horse Point State Park. 
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