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Figure 5.1 Diagram representing the potential spectrum of CWESGF fabrics.  Locations where 
CWESGFs have been documented have been quantitatively plotted on this diagram by 
determining the relative contributions of each of the velocity terms contributing to the 
development of CWESGFs as well as the dominant wave period: SWLA (Wright et al., 2001); Eel 
Shelf (Wright et al., 2001); Huanghe River Delta (Wright et al., 2001); Po River Delta 
(Traykovski et al., 2007; Fain et al., 2005); Amazon River Delta (Curtin et al., 1986; Kuehl et al., 
1988); and the Fly River Delta (Walsh et al., 2004; Martin et al., 2008) .  Conceptualized diagrams 
of the sedimentary products of these environments are included for selected locations. 

evidence for the offshore transport of muddy sediments in an energetic setting.  As the Power 

Steps Formation is an Ordovician deposit, the origin of the muddy sediments is significantly 

different than the origin of the muddy sediments observed on the modern SWLA Chenier 

Plain.  Fundamental differences between the two sediment types in terms of particle 

reactivity, density, maturity, effective grains size and clay mineral fraction may explain some 

of the variations we see in this succession as compared to modern analogues.  
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5.2 Avenues for Future Research  

In order to further bridge the gap in our understanding of transport of mud in the marine realm 

and the strata produced over geologic timescales it is necessary to grow the catalogue of modern 

examples of sedimentary fabrics on low-gradient, high-energy muddy shelves – further populating the 

CWESGF sedimentary fabric ternary diagram (Figure 5.1). Additionally, in order to conclusively link 

these fabrics to their rock record counterparts it will be necessary to quantitatively evaluate how these 

fabrics are preserved, both in terms of their microstratigraphy, but also over larger stratal scales that 

are likely to result from interacting sedimentation, bioturbation and early diagenesis.  Finally, 

applying these learnings to ancient sedimentary successions where they may be used to refine paleo-

environmental models as well as to better understand the rock properties which develop as a direct 

function of sedimentary depositional mechanisms.  
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APPENDIX A: MULTICORING LOCATIONS  

Sampling Program:  CP10.12 
 Coring Location Latitude Longitude 

CP10.12 2 29 32.019N 92 26.595W 
CP10.12 3 29 31.488N 92 26.711W 
CP10.12 4 29 30.922N 92 26.854W 
CP10.12 5 20 30.429N 92 26.968W 
CP10.12 6 20 30.926N 92 26.845W 
CP10.12 7 29 29.352N 92 27.217W 
CP10.12 8 29 28.839N 92 27.339W 
CP10.12 9 29 28.290N 92 27.454W 

	
  

	
  

Sampling Program:  CP8.14 
 Coring Location Latitude Longitude 

CP8.14 2 29 32.036N 92 26.562W 

CP8.14 3 29 31.462N 92 26.562W 

CP8.14 4 29 30.918N 92 26.839W 
CP8.14 5 29 30.432N 92 26.915W 
CP8.14 6 29 29.885N 92 27.038W 
CP8.14 7 29 29.353N 92 27.205W 
CP8.14 8 29 28.812N 92 27.335W 
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APPENDIX B: RADIOCHEMISTRY RESULTS  

Core:  CP10.12 2 
     Depth Interval 

(cm) 
210PbTotal Activity 

(dpm/g) 
210PbXS Activity 

(dpm/g) 
210PbXS Error 

(dpm/g) 
137Cs Activity 

(dpm/g) 
137Cs Error 

(dpm/g) 

0-1 5.13 3.24 0.24 0.14 0.04 
1-2 4.93 3.26 0.21 0.28 0.04 
2-3 6.09 4.44 0.28 0.22 0.04 
3-4 20.82 13.92 0.79 0.49 0.14 
4-5 5.86 3.89 0.23 0.16 0.04 
5-6 6.44 5.00 0.25 0.27 0.04 
6-7 6.25 4.67 0.25 0.26 0.04 
7-8 6.38 5.08 0.27 0.26 0.05 
8-9 5.89 4.61 0.26 0.23 0.04 

9-10 6.15 4.49 0.25 0.25 0.05 
10-12 6.35 4.66 0.21 0.22 0.03 
12-14 5.94 4.23 0.21 0.26 0.04 
14-16 6.27 5.10 0.27 0.29 0.04 
16-18 6.26 4.87 0.24 0.16 0.04 
18-20 6.00 4.42 0.23 0.26 0.04 
20-22 7.02 5.66 0.28 0.20 0.05 
22-24 7.43 5.74 0.26 0.23 0.04 
24-26 6.09 4.30 0.23 0.25 0.05 
26-28 7.65 6.04 0.30 0.22 0.05 
28-30 6.72 5.41 0.27 0.28 0.05 
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Core:  CP10.12 7 
     Depth Interval 

(cm) 
210PbTotal Activity 

(dpm/g) 
210PbXS Activity 

(dpm/g) 
210PbXS Error 

(dpm/g) 
137Cs Activity 

(dpm/g) 
137Cs Error 

(dpm/g) 

0-1 6.86 5.30 0.31 0.15 0.04 
1-2 -- -- -- -- -- 
2-3 6.18 4.46 0.25 0.31 0.05 
3-4 6.30 4.92 0.27 0.30 0.05 
4-5 7.27 5.62 0.32 0.40 0.07 
5-6 7.23 5.56 0.30 0.36 0.06 
6-7 6.95 5.12 0.26 0.18 0.05 
7-8 6.83 5.13 0.27 0.23 0.05 
8-9 6.56 4.79 0.24 0.26 0.04 

9-10 -- -- -- -- -- 
10-12 6.01 4.82 0.26 0.32 0.05 
12-14 6.49 4.75 0.27 0.31 0.06 
14-16 -- -- -- -- -- 
16-18 7.29 5.69 0.28 0.23 0.05 
18-20 6.57 5.32 0.27 0.21 0.04 
20-22 -- -- -- -- -- 
22-24 6.88 5.51 0.30 0.19 0.05 
24-26 6.80 5.21 0.25 0.25 0.04 
26-28 7.42 5.87 0.29 0.22 0.05 
28-30 7.30 6.06 0.29 0.28 0.04 
30-32 -- -- -- -- -- 
32-34 6.60 5.26 0.27 0.32 0.04 
34-36 -- -- -- -- -- 
36-38 6.11 4.81 0.26 0.28 0.05 
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Core:  CP10.12 8      
Depth Interval 

(cm) 
210PbTotal Activity 

(dpm/g) 
210PbXS Activity 

(dpm/g) 
210PbXS Error 

(dpm/g) 
137Cs Activity 

(dpm/g) 
137Cs Error 

(dpm/g) 

0-1 4.20 2.96 0.26 0.00 0.00 
1-2 4.49 3.47 0.29 0.00 0.00 
2-3 4.53 3.24 0.23 0.13 0.05 
3-4 4.46 3.23 0.25 0.12 0.05 
4-5 4.12 2.88 0.21 0.16 0.04 
5-6 4.34 3.42 0.23 0.09 0.04 
6-7 4.37 3.30 0.20 0.15 0.03 
7-8 4.47 3.15 0.19 0.15 0.03 
8-9 4.33 3.35 0.21 0.00 0.00 

9-10 4.03 2.80 0.17 0.11 0.03 
10-12 4.14 3.21 0.20 0.13 0.03 
12-14 4.38 3.51 0.23 0.16 0.04 
14-16 4.30 3.38 0.21 0.10 0.03 
16-18 4.41 3.16 0.20 0.14 0.04 
18-20 3.89 2.71 0.18 0.12 0.04 
20-22 3.69 2.54 0.17 0.13 0.03 
22-24 3.78 2.62 0.18 0.18 0.04 
24-26 4.02 3.15 0.22 0.19 0.04 
26-28 3.68 2.74 0.20 0.08 0.04 
28-30 3.26 1.95 0.18 0.00 0.00 
30-32 2.98 1.81 0.18 0.00 0.00 
32-34 4.04 2.87 0.19 0.16 0.04 
34-36 3.36 2.09 0.16 0.12 0.04 
36-38 3.32 2.21 0.19 0.13 0.04 
38-40 4.07 2.75 0.18 0.09 0.04 
40-42 3.50 2.47 0.20 0.10 0.04 
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Core:  CP10.12 9 
     Depth Interval 

(cm) 
210PbTotal Activity 

(dpm/g) 
210PbXS Activity 

(dpm/g) 
210PbXS Error 

(dpm/g) 
137Cs Activity 

(dpm/g) 
137Cs Error 

(dpm/g) 

0-1 5.37 3.43 0.29 0.00 0.00 
1-2 5.75 4.32 0.31 0.15 0.07 
2-3 6.03 4.30 0.25 0.30 0.06 
3-4 6.49 4.62 0.29 0.23 0.06 
4-5 6.11 4.23 0.28 0.36 0.07 
5-6 5.82 4.34 0.21 0.22 0.04 
6-7 5.12 3.19 0.23 0.16 0.05 
7-8 5.68 3.98 0.24 0.18 0.04 
8-9 5.77 4.14 0.23 0.34 0.05 

9-10 6.22 4.61 0.26 0.31 0.06 
10-12 6.66 4.92 0.27 0.24 0.05 
12-14 6.39 4.71 0.23 0.23 0.05 
14-16 -- -- -- -- -- 
16-18 6.39 5.14 0.30 0.23 0.05 
18-20 5.90 4.57 0.26 0.17 0.04 
20-22 -- -- -- -- -- 
22-24 5.60 3.85 0.22 0.18 0.04 
24-26 -- -- -- -- -- 
26-28 -- -- -- -- -- 
28-30 5.67 4.07 0.23 0.29 0.05 
30-32 5.89 4.22 0.27 0.17 0.05 
32-34 5.23 3.48 0.21 0.10 0.04 
34-36 5.62 4.25 0.24 0.24 0.05 
36-38 5.26 4.15 0.23 0.37 0.05 
38-40 5.41 3.78 0.24 0.24 0.04 
40-42 5.19 3.37 0.21 0.28 0.05 
42-44 -- -- -- -- -- 
44-46 4.85 3.12 0.19 0.21 0.04 
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APPENDIX C: GRAIN SIZE AND POROSITY DATA 

 
  

Core: CP10.12 2      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 20.75 11.25 9.37 22.14 0.81 
1-2 -- -- -- -- 0.79 
2-3 19.05 10.09 9.37 22.88 0.83 
3-4 17.24 10.62 9.37 16.72 0.79 
4-5 18.00 10.40 9.37 19.05 0.80 
5-6 23.69 11.93 10.29 29.24 0.82 
6-7 14.61 8.75 8.54 16.58 0.84 
7-8 14.78 9.04 9.37 16.59 0.85 
8-9 15.83 9.16 9.37 18.24 0.83 
9-10 25.51 10.40 9.37 38.45 0.83 

10-12 24.28 10.71 9.37 33.45 0.82 
12-14 16.09 9.07 8.54 18.90 0.82 
14-16 14.17 8.48 8.54 16.14 0.83 
16-18 16.39 8.60 8.54 20.23 0.84 
18-20 16.10 9.07 8.54 18.20 0.82 
20-22 12.12 7.47 7.78 13.34 0.85 
22-24 13.07 7.79 7.78 15.17 0.84 
24-26 13.63 7.95 8.54 15.89 0.81 
26-28 17.35 9.00 8.54 21.96 0.84 
28-30 13.40 8.38 8.54 14.26 0.84 
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Core: CP10.12 3      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 -- -- -- -- 0.86 
1-2 21.06 11.56 9.37 22.07 0.82 
2-3 19.59 12.08 10.29 18.91 0.80 
3-4 14.03 8.54 8.54 15.34 0.85 
4-5 12.80 8.70 9.37 12.41 0.84 
5-6 15.25 9.24 9.37 16.84 0.83 
6-7 19.31 9.16 8.54 26.90 0.83 
7-8 14.39 8.30 8.54 16.97 0.83 
8-9 14.85 8.36 8.54 18.24 0.84 
9-10 17.77 9.67 9.37 20.95 0.84 

10-12 18.57 9.38 8.54 22.95 0.84 
12-14 20.53 9.74 8.54 25.03 0.83 
14-16 20.02 9.28 8.54 25.57 0.83 
16-18 24.46 11.23 8.54 28.85 0.82 
18-20 30.09 11.30 8.54 37.77 0.83 
20-22 32.60 13.15 8.54 40.07 0.82 
22-24 24.34 11.15 9.37 31.58 0.84 
24-26 19.81 9.25 8.54 25.75 0.82 
26-28 31.29 13.69 9.37 37.32 0.80 
28-30 31.14 13.68 9.37 38.92 -- 
30-32 28.29 13.88 9.37 32.37 0.79 
32-34 21.48 11.09 9.37 26.00 0.81 
34-36 27.73 11.14 9.37 38.86 0.83 
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Core: CP10.12 4      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 -- -- -- -- -- 
1-2 12.18 8.03 8.54 12.49 0.89 
2-3 11.06 7.67 8.54 10.65 0.88 
3-4 11.61 7.87 8.54 11.39 0.87 
4-5 11.58 7.61 7.78 11.60 0.87 
5-6 20.47 9.04 8.54 32.74 0.86 
6-7 16.84 9.34 9.37 20.13 0.85 
7-8 17.02 9.01 8.54 20.38 0.84 
8-9 18.68 9.81 9.37 22.74 0.85 
9-10 13.77 8.84 9.37 14.15 0.86 

10-12 14.82 9.68 9.37 14.70 0.84 
12-14 15.67 9.84 9.37 15.99 0.84 
14-16 17.93 11.09 10.29 18.67 0.84 
16-18 12.59 8.40 9.37 12.49 0.85 
18-20 12.33 8.26 8.54 12.05 0.85 
20-22 13.38 9.01 9.37 12.87 0.85 
22-24 14.37 9.42 9.37 14.07 0.84 
24-26 11.31 7.22 8.54 11.80 0.82 
26-28 12.27 8.20 9.37 12.00 0.84 
28-30 11.90 7.91 8.54 11.82 0.84 
30-32 11.41 7.71 8.54 11.14 0.84 
32-34 -- -- -- -- -- 
34-36 12.99 7.99 8.54 14.01 0.84 
36-38 15.84 9.33 9.37 17.71 0.85 
38-40 12.33 7.77 8.54 13.01 0.84 
40-42 11.44 7.39 7.78 11.76 0.84 
42-44 12.15 7.63 8.54 12.77 0.85 
44-46 13.86 8.34 8.54 14.89 0.85 
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Core: CP10.12 5      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 -- -- -- -- 0.90 
1-2 10.91 7.86 8.54 9.93 0.88 
2-3 11.61 8.09 8.54 11.16 0.88 
3-4 13.65 8.42 8.54 15.48 0.87 
4-5 11.48 7.64 8.54 11.78 0.86 
5-6 16.15 9.24 9.37 20.25 0.86 
6-7 25.77 11.72 10.29 34.69 0.87 
7-8 17.40 9.59 9.37 21.48 0.86 
8-9 12.60 8.60 9.37 12.77 0.86 
9-10 23.41 11.08 10.29 32.03 0.87 

10-12 15.39 9.45 9.37 16.96 0.85 
12-14 23.22 11.33 9.37 28.77 0.86 
14-16 18.08 10.61 10.29 20.68 0.86 
16-18 15.83 9.27 9.37 18.71 0.84 
18-20 16.91 10.19 10.29 19.14 0.84 
20-22 -- -- -- -- -- 
22-24 15.74 9.00 9.37 19.31 0.84 
24-26 19.71 9.30 9.37 28.96 -- 
26-28 24.68 11.78 9.37 30.18 0.81 
28-30 15.16 8.78 9.37 18.36 0.84 
30-32 -- -- -- -- -- 
32-34 24.30 11.62 10.29 32.77 0.83 
34-36 13.22 8.73 9.37 13.83 -- 
36-38 16.31 9.82 9.37 18.54 -- 
38-40 -- -- -- -- -- 
40-42 12.51 8.09 8.54 13.74 -- 
42-44 12.78 8.20 8.54 14.15 -- 
44-46 13.10 8.38 9.37 14.88 -- 
46-48 15.19 8.69 8.54 18.63 -- 
48-50 13.91 8.18 8.54 16.81 -- 
50-52 14.12 7.90 8.54 18.98 -- 
52-54 16.82 8.52 8.54 24.31 -- 
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Core: CP10.12 6      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 11.02 8.04 8.54 9.69 0.89 
1-2 9.34 7.21 8.54 7.66 0.86 
2-3 9.62 7.27 8.54 8.16 0.85 
3-4 7.95 6.00 7.08 6.78 0.83 
4-5 8.70 6.17 7.08 8.18 0.83 
5-6 9.71 6.14 7.08 11.00 0.82 
6-7 14.50 7.53 7.78 20.65 0.82 
7-8 11.61 6.87 7.78 14.01 0.81 
8-9 12.38 7.34 7.78 14.67 0.82 
9-10 11.15 6.95 7.78 12.56 0.81 

10-12 13.15 7.34 7.78 16.39 0.80 
12-14 10.39 6.36 7.08 11.72 0.80 
14-16 11.36 6.81 7.08 12.88 0.80 
16-18 10.89 6.79 7.08 12.08 0.80 
18-20 10.73 6.89 7.78 11.59 0.80 
20-22 11.36 7.20 7.78 12.37 0.81 
22-24 11.42 7.48 8.54 11.79 0.81 
24-26 13.43 7.95 8.54 15.73 0.80 
26-28 11.95 7.52 8.54 13.05 0.81 
28-30 10.25 6.52 7.08 11.30 0.80 
30-32 11.01 6.72 7.08 12.53 0.80 
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Core: CP10.12 7      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 11.13 7.50 8.54 10.82 0.85 
1-2 11.01 7.72 8.54 10.00 0.85 
2-3 10.75 7.82 8.54 9.46 0.83 
3-4 9.89 7.10 8.54 8.97 0.83 
4-5 10.50 7.47 8.54 9.54 0.82 
5-6 13.91 8.09 8.54 16.99 0.80 
6-7 11.95 7.79 8.54 12.55 0.81 
7-8 13.17 8.48 9.37 14.08 0.83 
8-9 13.16 9.01 9.37 12.77 0.81 
9-10 12.19 8.12 8.54 12.27 0.78 

10-12 11.16 6.95 7.78 12.52 0.79 
12-14 10.42 6.63 7.08 11.26 -- 
14-16 11.47 7.00 7.78 13.03 -- 
16-18 10.83 6.30 7.08 13.36 0.79 
18-20 12.44 7.04 7.78 15.50 0.80 
20-22 14.34 7.77 7.78 17.82 -- 
22-24 12.27 7.34 7.78 14.68 0.82 
24-26 11.82 7.66 8.54 12.79 0.82 
26-28 11.89 7.80 8.54 12.40 0.81 
28-30 14.05 9.23 9.37 14.51 0.82 
30-32 13.14 8.09 8.54 14.73 -- 
32-34 11.31 7.74 8.54 11.02 0.81 
34-36 13.50 7.30 7.78 19.52 -- 
36-38 12.29 7.48 7.78 14.53 0.81 
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Core: CP10.12 8      

Depth Interval 
(cm) 

Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 11.90 8.46 9.37 10.70 0.88 
1-2 13.04 9.11 9.37 11.94 0.87 
2-3 12.35 8.76 9.37 11.10 0.84 
3-4 12.45 8.96 9.37 10.94 0.84 
4-5 11.14 8.22 9.37 9.56 0.84 
5-6 13.71 8.94 9.37 13.83 0.82 
6-7 11.62 8.44 9.37 10.16 0.82 
7-8 11.65 8.41 9.37 10.39 0.84 
8-9 11.86 8.40 9.37 10.78 0.84 
9-10 12.23 8.60 9.37 11.16 0.83 

10-12 13.40 9.53 10.29 11.85 0.82 
12-14 13.21 9.18 9.37 12.08 0.81 
14-16 13.12 9.04 9.37 12.15 0.80 
16-18 13.70 9.19 9.37 12.98 0.80 
18-20 16.47 9.99 9.37 17.83 0.78 
20-22 18.27 10.45 9.37 20.39 0.80 
22-24 15.48 9.91 10.29 16.35 0.83 
24-26 14.92 9.76 10.29 14.93 0.83 
26-28 15.95 9.78 9.37 17.14 0.81 
28-30 17.86 9.99 9.37 20.47 0.79 
30-32 12.60 8.13 8.54 12.87 0.82 
32-34 10.56 7.30 8.54 9.98 0.81 
34-36 11.61 7.84 8.54 11.15 0.81 
36-38 10.76 7.68 8.54 9.80 0.80 
38-40 11.15 7.15 7.78 11.28 0.79 
40-42 13.34 8.62 9.37 13.38 0.79 
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Core: CP10.12 9      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 13.01 9.29 9.37 11.35 0.89 
1-2 13.74 9.55 9.37 12.45 0.87 
2-3 12.60 8.93 9.37 11.18 0.85 
3-4 13.24 9.12 9.37 12.12 0.84 
4-5 12.58 9.00 9.37 10.97 0.83 
5-6 18.95 11.63 10.29 19.58 0.79 
6-7 18.81 11.60 10.29 20.50 0.77 
7-8 18.93 10.51 9.37 21.99 0.79 
8-9 15.51 9.09 9.37 17.62 0.82 
9-10 13.30 8.45 8.54 14.10 0.82 

10-12 16.89 10.20 9.37 18.43 0.81 
12-14 18.65 10.20 9.37 22.55 0.80 
14-16 17.48 10.93 10.29 18.03 0.78 
16-18 14.61 9.18 9.37 15.27 0.80 
18-20 14.94 8.95 9.37 17.03 0.81 
20-22 13.24 8.49 9.37 14.23 0.82 
22-24 13.14 8.64 9.37 13.29 0.82 
24-26 13.60 9.07 9.37 13.86 0.81 
26-28 -- -- -- -- -- 
28-30 -- -- -- -- -- 
30-32 12.05 7.90 8.54 12.43 0.81 
32-34 11.15 7.56 8.54 11.11 0.79 
34-36 11.79 7.16 7.78 13.84 0.78 
36-38 13.71 7.73 8.54 17.64 0.78 
38-40 24.12 9.38 8.54 38.49 0.79 
40-42 23.01 12.32 8.54 25.24 0.73 
42-44 -- -- -- -- -- 
44-46 16.72 9.73 9.37 17.93 0.71 

  



 134 

Core: CP8.14 2 
     Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 0.50 29.70 13.49 33.31 0.83 
1-2 1.50 24.03 10.92 27.82 0.84 
2-3 2.50 23.28 10.28 29.84 0.86 
3-4 3.50 14.81 8.53 17.43 0.86 
4-5 4.50 20.18 9.75 26.36 0.85 
5-6 5.50 20.30 9.88 26.29 0.84 
6-7 6.50 14.63 8.51 17.24 0.83 
7-8 7.50 21.11 9.70 29.52 0.84 
8-9 8.50 15.26 8.14 20.06 0.85 
9-10 9.50 13.88 8.71 16.67 0.85 

10-12 11.00 14.50 8.71 18.57 0.84 
12-14 13.00 13.25 8.38 16.70 0.85 
14-16 15.00 16.06 8.88 21.32 0.83 
16-18 17.00 20.07 9.07 26.41 0.82 
18-20 19.00 23.75 9.39 31.35 0.80 
20-22 21.00 17.69 7.72 27.17 0.82 
22-24 23.00 10.55 6.47 13.58 0.83 
24-26 25.00 22.05 9.19 30.31 0.81 
26-28 27.00 15.45 7.87 21.50 0.82 
28-30 29.00 13.24 7.08 18.02 0.82 
30-32 31.00 11.81 6.83 15.36 0.82 
32-34 33.00 11.72 6.89 15.39 0.83 
34-36 35.00 13.66 7.57 17.97 0.89 
36-38 37.00 15.02 7.70 20.68 0.81 
38-40 39.00 18.05 8.01 24.47 0.79 
40-42 41.00 16.80 8.62 20.65 0.81 
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Core: CP8.14 3      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 34.16 12.93 8.54 41.55 0.87 
1-2 30.84 12.89 8.54 36.20 0.85 
2-3 18.37 9.04 8.54 24.04 0.86 
3-4 18.67 9.61 9.37 23.52 0.85 
4-5 18.70 10.07 9.37 22.23 0.85 
5-6 16.88 9.04 9.37 21.54 0.86 
6-7 19.16 9.84 9.37 24.82 0.86 
7-8 14.49 7.97 8.54 19.02 0.87 
8-9 17.74 9.75 10.29 22.63 0.86 
9-10 13.86 8.26 9.37  -- 

10-12 17.20 9.83 10.29 20.47 0.85 
12-14 15.49 8.88 9.37 20.14 -- 
14-16 13.68 8.38 9.37 17.09 0.85 
16-18 10.12 7.20 8.54 10.08 0.84 
18-20 13.75 7.61 8.54 18.00 0.84 
20-22 17.17 8.77 8.54 22.22 0.83 
22-24 15.70 8.85 9.37 19.76 0.83 
24-26 16.80 8.53 9.37 22.66 0.82 
26-28 19.69 9.69 9.37 26.02 0.82 
28-30 15.61 8.75 9.37 19.08 0.82 
30-32 21.50 9.14 8.54 30.26 0.82 
32-34 27.51 11.23 9.37 35.87 -- 
34-36 25.58 11.28 9.37 31.67 0.80 
36-38 32.56 15.86  37.78 0.81 
38-40 16.47 8.20 8.54 22.75 0.81 
40-42 15.49 8.88 9.37 20.14 -- 
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Core: CP8.14 4      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 25.92 10.32 9.37 35.98 0.90 
1-2 22.59 10.09 9.37 29.90 0.89 
2-3 19.30 9.93 9.37 24.32 0.88 
3-4 22.68 9.85 8.54 29.67 0.87 
4-5 28.61 10.61 8.54 38.57 0.87 
5-6 21.29 8.91 8.54 29.39 0.86 
6-7 31.00 10.13 8.54 44.27 0.86 
7-8 24.73 10.42 8.54 32.63 0.85 
8-9 22.74 9.98 8.54 29.39 0.86 
9-10 -- -- -- -- 0.84 
10-12 21.91 10.15 9.37 29.37 0.84 
12-14 13.32 7.36 8.54 19.40 0.84 
14-16 17.12 8.16 8.54 25.50 0.84 
16-18 12.73 7.94 9.37 17.05 0.84 
18-20 14.93 7.94 8.54 21.17 0.84 
20-22 17.31 9.81 10.29 22.66 0.84 
22-24 13.01 7.58 8.54 17.01 0.83 
24-26 18.40 9.18 9.37 25.08 0.84 
26-28 14.26 7.95 8.54 19.48 0.84 
28-30 17.11 8.44 8.54 23.22 0.82 
30-32 20.70 9.40 8.54 28.18 0.83 
32-34 15.21 8.44 9.37 20.09 0.85 
34-36 19.55 9.28 9.37 27.37 -- 
36-38 23.91 11.32 10.29 32.06 0.81 
38-40 18.73 9.47 9.37 24.66 0.84 
40-42 15.55 8.51 9.37 20.11 0.83 
42-44 14.92 8.17 9.37 21.47 0.85 

  



 137 

Core: CP8.14 5 
     Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 -- -- -- 0.9 0.9 
1-2 13.91 8.8059 9.371 0.87 0.87 
2-3 12.58 8.1957 9.371 0.87 0.87 
3-4 16.21 9.4496 10.29 0.86 0.86 
4-5 19.76 10.2977 10.29   
5-6 16.05 9.7368 10.29 0.85 0.85 
6-7 13.21 8.4787 9.371 0.86 0.86 
7-8 9.062 7.1623 8.537 0.86 0.86 
8-9    0.85 0.85 
9-10 14.94 8.4697 9.371 0.85 0.85 

10-12 13.17 8.4765 9.371 0.86 0.86 
12-14 -- -- -- -- -- 
14-16 15.49 8.8314 9.371 0.87 0.87 
16-18 11.84 8.2362 9.371 0.86 0.86 
18-20 11.81 8.3441 9.371 0.86 0.86 
20-22 9.036 6.5038 7.777 0.87 0.87 
22-24 10.03 7.9027 9.371 0.87 0.87 
24-26 12.9 9.0378 10.29 0.87 0.87 
26-28 15.51 9.1601 10.29 0.87 0.87 
28-30 13.23 8.523 9.371 0.86 0.86 
30-32 9.739 7.0396 8.537 0.86 0.86 
32-34 11.15 7.4132 8.537 0.85 0.85 
34-36 14.54 8.5725 9.371 0.86 -- 
36-38 9.475 7.1214 8.537 0.84 0.84 
38-40 8.741 6.1856 7.777 0.83 0.83 
40-42 15.16 8.6013 9.371 0.82 0.82 
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Core: CP8.14 6 
     Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 8.05 6.45 7.78 6.34 0.88 
1-2 11.29 7.59 8.54 13.64 0.86 
2-3 14.81 8.28 8.54 21.25 0.85 
3-4 10.80 8.32 9.37 9.00 0.86 
4-5 12.42 7.06 7.78 18.38 0.86 
5-6 12.80 8.07 8.54 15.01 0.84 
6-7 14.05 8.25 8.54 18.22 0.84 
7-8 13.30 8.32 8.54 15.44 0.84 
8-9 12.37 7.90 8.54 14.85 0.84 
9-10 11.02 7.56 8.54 12.77 0.83 

10-12 9.48 6.98 8.54 10.04 0.85 
12-14 11.16 7.54 8.54 12.21 0.83 
14-16 8.29 6.62 7.78 6.59 0.83 
16-18 8.49 5.68 6.45 9.50 0.82 
18-20 12.76 8.33 9.37 15.30 0.83 
20-22 11.14 7.90 9.37 10.96 0.82 
22-24 8.03 6.37 7.78 6.42 -- 
24-26 11.28 7.23 8.54 13.33 0.81 
26-28 19.52 7.33 7.78 34.41 0.81 
28-30 11.36 7.47 8.54 13.06 0.81 
30-32 16.09 9.47 10.29 19.44 0.81 
32-34 12.88 8.47 9.37 14.94 0.81 
34-36 21.02 8.94 9.37 34.28 0.81 
36-38 15.10 9.11 9.37 17.70 0.80 
38-40 12.04 8.25 9.37 12.46 0.81 
40-42 13.52 9.04 10.29 15.83 0.81 
42-44 12.40 7.75 8.54 15.32 0.80 
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Core: CP8.14 7      
Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 10.28 7.08 8.54 11.05 0.83 
1-2 10.86 6.71 7.78 13.78 0.84 
2-3 9.80 6.37 7.08 11.55 0.81 
3-4 10.09 6.27 7.08 12.62 0.8 
4-5 10.34 6.35 7.08 13.13 0.8 
5-6 11.55 6.51 7.08 16.15 0.79 
6-7 9.61 6.28 7.08 11.16 0.79 
7-8 9.05 6.41 7.78 8.75 0.79 
8-9 10.67 6.88 7.78 13.03 0.78 
9-10 10.92 7.05 7.78 13.06 0.8 

10-12 10.91 7.27 8.54 12.55  
12-14 11.48 8.16 9.37 11.75 0.8 
14-16 11.23 7.43 8.54 12.65 0.8 
16-18 17.80 8.68 8.54 24.18 0.79 
18-20 9.59 5.95 7.08 12.14 0.76 
20-22 7.03 5.31 6.45 6.08 0.76 
22-24 8.83 5.92 7.08 10.29 0.76 
24-26 8.78 5.75 7.08 10.44 0.76 
26-28 9.10 5.41 6.45 12.06 0.76 
28-30 8.23 5.29 6.45 9.97 0.76 
30-32 12.01 7.31 8.54 15.29 0.79 
32-34 10.58 7.33 8.54 11.20 0.78 
34-36 11.12 7.44 8.54 12.44 0.77 
36-38 9.33 5.74 7.08 11.59 0.76 
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Core: CP8.14 8 
     Depth Interval 

(cm) 
Mean 
(μm) 

Median 
(μm) 

Mode 
(μm) 

Standard Deviation 
(μm) 

Porosity 
 

0-1 15.18 9.26 9.37 17.46 0.89 
1-2 12.03 9.09 10.29 10.23 0.88 
2-3 17.10 9.77 9.37 20.71 0.87 
3-4 15.04 8.72 9.37 18.89 0.87 
4-5 13.41 8.61 9.37 14.77 0.86 
5-6 17.16 9.17 9.37 23.03 0.84 
6-7 16.39 9.28 9.37 20.98 0.85 
7-8 15.28 8.29 8.54 20.40 0.83 
8-9 16.02 8.53 9.37 22.32 0.82 
9-10 16.84 8.75 9.37 23.62 0.85 

10-12 -- -- -- -- 0.83 
12-14 16.44 8.45 8.54 22.90 0.92 
14-16 14.05 8.09 8.54 17.35 0.8 
16-18 15.77 8.31 8.54 21.60 0.8 
18-20 15.73 8.03 8.54 20.73 0.79 
20-22 22.10 9.43 8.54 28.73 0.79 
22-24 14.73 8.13 8.54 18.83 0.81 
24-26 21.46 8.61 8.54 31.39 0.78 
26-28 17.57 9.35 9.37 21.97 0.8 
28-30 15.28 8.96 9.37 18.27 0.8 
30-32 14.20 9.28 10.29 15.71 0.8 
32-34 13.61 8.28 9.37 16.21 0.81 
34-36 12.76 8.47 9.37 13.84 0.79 
36-38 17.08 9.27 9.37 22.56 0.78 
38-40 20.62 9.75 9.37 28.08 0.8 
40-42 -- -- -- -- -- 
42-44 17.76 9.86 10.29 22.57 0.82 
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APPENDIX D: MATLAB CODE 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
%Henkel.m 
% 
% This script solves for the amplitude of sinusoidal pressure change  
% delta_p using the relation described in Henkel, 1970: The Role of Waves 
% in Causing Submarine Landslides.  
% 
% Input Parameters 
% L Wavelength (m) 
% d Wave height (m) 
% k     Cu/Gamma'z   
% Gamma Density (g/ml) 
% z Water Depth (m) 
% y Longitude (m) 
% HL    Half Length - Henkel's variable x (m) 
% The inputs Y,Z are taken as three columns in the array "data()" 
%  
% Calculated Parameters 
% Beta  Slope Angle  
% A     sin(alpha)-(alpha)cos(alpha) 
% B     sin(theta)-(theta)cos(theta)/sin^3(theta) 
% 
% Output Parameters 
% P Amplitude of Sinusoidal Pressure Change 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
%% Define Constant Values 
k=0.05;  
gamma=1; 
wave_period = 8; %Seconds - Typical of shelf... 
deepwater_wave_height = 1.5; % Meters 
H0=1.5;  
  
%% Import YZ data from .csv file  
% Calculate slope angle 'Beta' (rate of change of Y relative to Z) 
data = importdata('XYZ_for_Henkle.txt'); 
data = data.data; 
y = data(:,2); 
z = data(:,3); 
  
%% Calculate Wavelength 
% Run wavelength function to calculate L for a given depth  
L = zeros(size(z)); 
for i = 1:size(z) 
    [l,e,c] = wavelength(wave_period, z(i), 0, 0, 0); 
    L(i) = l; 
end 
  
%% Calculate Waveheight 
% Run waveheight function to calculate d for a given depth z and wavelength 
d = zeros(size(z)); 
for i = 1:size(z) 
    d(i) = w_height(L(i), z(i), deepwater_wave_height); 
end 
  
 
%% Define x 
% Half-length for calculations 
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x = L / 2; 
   
%% Calculate Theta 
% Unfortunately, Henkel defines things in such a way that it's very 
% difficult to calculate "theta" from the equations given.  It's much 
% easier to use an alternate formulation calculated from the fact that 
% "theta", "x", and "d" describe a circular segment.  
% See http://en.wikipedia.org/wiki/Circular_segment (Note that "d" 
% here is Henkel's d. It's equivalent to "h" in the wikipedia article.) 
beta = abs(gradient(z) ./ gradient(y)); 
d = beta .* x;  
d(isnan(d)) = 0; 
  
% Finishing theta calculation based on circular segment 
r = d / 2 + L.^2 ./ (8 * d); 
theta = 2 .* asin(L ./ (2 * r)); 
  
%% Calculate pressure difference required for failure 
% Calculate alpha for values of z for which we have HL and L  
alpha = (2*pi*x) ./ L; 
  
% Calculate A & B 
A=sin(alpha) - (alpha .* cos(alpha));  
B=(sin(theta) - theta .* cos(theta) ) ./ sin(theta).^3;  
  
% Finally, let's calculate the pressure differential 
delta_p = (k * gamma * L * 4 * pi^2) .* (x ./ L).^3 ... 
          .* (B - beta / (3 * k)) ./ A; 
  
%% Calculate x/L  
 xL=zeros(size(z));  
for i= 1:size(z) 
    xL(i)=z(i) ./ L(i);  
end 
  
%% Calculate delta_p / k gamma'L 
yy = zeros(size(z)); 
for i = 1:size(z) 
    yy = delta_p(i) ./ (k*gamma*L); 
end 
  
  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% SeedRahman.% 
% This script solves for the amplitude of  
% sinusoidal pressure change using the relation of Seed and Rahman (1978) 
% 
%% Input Parameters 
%    
% L         Wavelength (m) 
% dbs       Depth below seabed (m) 
% H         Wave height 
% Gammaw    Unit weight of water, 9180 N/m^3   
% Gamma     Unit weight of sediment  
% T         Wave Period, (seconds) 
% z         Water Depth, (m) 
% U         Current Velocity, (m/s) 
% g         Gravity (9.8 m/s^2) 
% delta     Direction of current (rad) with respect to the cross-shore  
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%           direction 
% alpha     Direction of waves (rad) with respect to the cross-shore  
%           direction       
% tol       Maximum tolerance allowed for L the default is 1e-6  
% The inputs Y,Z are taken as three columns in the array "data()" 
% 
% Output Parameters 
% Shear     Cyclic Shear Stress/Vertical Effective Stress  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
  
%% Define Constant Values 
gamma_w=9.807;   
gamma=10.000; % after Henkle 40lb/sq ft 
T=6; 
U=0.1; 
delta=90*pi/180; %radian 
alpha=10*pi/180; %radians 
tol=1e-6; 
dbs=0.25; 
wave_period=6;  
deepwater_wave_height=1.5;  
g = 9.81; 
H0 = 1.5;  
 
%% Import YZ data from .csv file  
% Calculate slope angle 'Beta' (rate of change of Y relative to Z) 
% 1st derivative delta_y / delta_z 
data = importdata('XYZ_for_Henkle.txt'); 
data = data.data; 
y = data(:,2); 
z = data(:,3); 
  
%% Calculate Wavelength 
% Run wavelength function to calculate L for a given depth  
L = zeros(size(z)); 
for i = 1:size(z) 
    [l,e,c] = wavelength(wave_period, z(i), 0, 0, 0); 
    L(i) = l; 
end 
  
 
 
%% Calculate Waveheight 
% Run waveheight function to calculate d for a given depth z and wavelength 
H = zeros(size(z)); 
for i = 1:size(z) 
    H(i) = w_height(L(i), z(i), H0); 
end 
  
%% Calculate Peak cyclic shear stress 
fz = zeros(size(z)); 
for i = 1:size(z) 
    fz(i)=(exp((-2 .* pi .* z(i)) ./ L(i))); 
end  
  
fd = zeros(size(z));  
for i = 1:size(z) 
    fd(i) = (0.5.*(1/cosh((2 * pi .* z(i))./ L(i))));  
end 
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shear3= zeros(size(z)); 
for i=1:size(z) 
    shear3(i)= (2 * pi * (gamma_w / gamma)); 
end 
  
shear=zeros(size(z)); 
for i=1:size(z) 
    shear(i)= fz(i) .* fd(i) .* shear3(i).* ((H(i) ./ L(i)));  
end 
  
%% Incorporate Vertical Effective Stress 
beta=load('beta.txt');  
  
angle=zeros(size(z));  
for i=1:size(z) 
    angle(i)= cos(beta(i)).^2;  
end 
  
waterdepth=zeros(size(z)); 
for i=1:size(z)  
    waterdepth(i)= z(i) .* gamma_w;  
end 
  
vertstress=zeros(size(z));  
for i=1:size(z) 
    vertstress(i)= 1 * (g) .* angle(i) .* (gamma - gamma_w) .* 
waterdepth(i) * 0.55;  
end 
     
verteffstress=zeros(size(z));  
for i=1:size(z) 
    verteffstress(i)= vertstress(i)-2; 
end 
  
%% Ratio of shear stress to vertical effective stress 
ratio=zeros(size(z)); 
for i=1: size(z) 
    ratio(i)= shear(i) ./ (vertstress(i) - 2);  
end  
  
 
%% Critical Shear Stress 
critshear=zeros(size(z));  
for i=1:size(z) 
    critshear(i)=shear(i) .* verteffstress(i);  
end 
 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% function [L,e,c] = wavelength(T,d,alpha,U,delta,tol) 
% Solves the dispersion relation for ocean surface waves 
% 
% USAGE: 
%   [L,e,c] = wavelength(T,d,U,delta,alpha,tol) 
% 
% DESCRIPTION: 
%   Simple program that solves the  
%   dispersion relation for ocean 
%   surface waves using the 
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%   Newton-Raphson method 
%   It can also account for wave-current 
%   interaction by solving a modified form 
%   of the dispersion relation proposed be 
%   Jonsson (1970) 
% 
% INPUT VARIABLES: 
%   T = Wave Period, (seconds) 
%   d = Water Depth, (m) 
%   U = Current Velocity, (m/s) 
%   delta = direction of current (rad) with  
%       respect to the cross-shore direction 
%   alpha = direction of waves (rad) with 
%       respect to the cross-shore direction       
%   tol = Maximum tolerance allowed for L 
%       the default is 1e-6 (Generally 3 iterations) 
% 
% OUTPUT VARIABLES: 
%   L = Wave length, (m) 
%   e = Relative error of L 
%   c = Iteratios 
% 
% NOTES: 
%   For deep water - L = g*T^2/2/pi 
%   For shallow water - L = T*sqrt(gd) 
% 
% REFERENCES 
% Eckart, C. (1952) The Propagation of Gravity  
%   Waves From Deep to Shallow Water, Natl. Bur. Standards, 
%   Circular 521, Washington, DC, pp 165-173. 
% 
% Jonsson, I.G., Skougaard, C., and Wang, J.D. (1970) 
%   Interaction between waves and currents, Preceedings  
%   of the 12th Coastal Engineering Conference, 
%   ASCE, 489-507 
% 
% nargin==0 runs a demo 
% 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
g = 9.81; %gravity 
if nargin==0 
    T = res(7);  
    d = 0:0.01:10; 
    U = 0.5; %m/s 
    delta = 90*pi/180; %rad 
    alpha = 10*pi/180; %rad 
end 
if nargin<5 
    delta = 0.5*pi; %90 deg 
end 
if nargin<6 
    tol = 1e-6; 
end 
%This is useful only in some cases 
% if any(size(T)~=size(d)) 
%     if nargin==2 
%         [T,d] = meshgrid(T,d); 
%     else 
%         [T,d,alpha,U,delta] = ndgrid(T,d,alpha,U,delta); 
%     end 
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% end 
Lo = g*T.^2./2./pi; %deep water wave length 
%First approximation is made with the  
%eq. given by Eckart (1952) which gives ~10% error 
L = Lo.*sqrt(tanh(4*pi.^2.*d./T.^2./g)); 
e = L; %Initialize error 
c = 0; %counter 
%Newton-Raphson method 
if nargin==2 
    while any(e>tol) 
        c = c + 1; 
        k = 2*pi./L; 
        a = Lo.*tanh(k.*d) - L; 
        b = -2*Lo.*(1-tanh(k.*d).^2)*pi./L.^2.*d-1; 
        L2 = L - a./b; 
        e = abs(L2-L); 
        L = L2; 
    end 
else 
    while any(e>tol) 
        c = c + 1; 
        k = 2*pi./L; 
        a = Lo.*tanh(k.*d)./sqrt(1-U.*cos(delta-alpha).*T./L) - L; 
        b = -1/2*(-4*Lo.*pi.*d.*L+4*Lo.*pi.*d.*U.*cos(delta-alpha).*T ... 
            -Lo.*sinh(k.*d).*U.*cos(delta-alpha).*T.*L.*cosh(k.*d) ... 
            -2*L.^3.*(-(-L+U.*cos(delta-
alpha).*T)./L).^(1/2).*cosh(k.*d).^2 ... 
            +2*L.^2.*(-(-L+U.*cos(delta-
alpha).*T)./L).^(1/2).*cosh(k.*d).^2 ... 
            .*U.*cos(delta-alpha).*T)./(-L+U.*cos(delta-alpha).*T)./L.^2 
... 
            ./(-(-L+U.*cos(delta-alpha).*T)./L).^(1/2)./cosh(k.*d).^2; 
        L2 = L - a/b; 
        e = abs(L2-L); 
        L = L2; 
    end 
end 
 
  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
%function [H] = w_height( T,d,H0 ) 
%   Calculates wave height based on period, water depth, and deep water 
%   wave height, using dispersion relationship for wavelenght in function 
%  "wavelength" 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
cd=9.81*T/(2*pi);%deep water phase velocity, p. 153 in Kinsman 
cgd=cd/2; %deep water group velocity, p. 153 in Kinsman 
L=wavelength(T,d); 
c=L/T; 
k=2*pi./L; 
cg=(c/2).*(1+((2.*k.*d)./sinh(2.*k.*d))); %intermediate water group 
velocity, 3.4:22.2 in Kinsman, p. 153 
H=H0.*(cgd./cg).^.5; %intermediate water wave height for refraction 
coefficient=1, 3.5:1.3 in Kinsman p. 153 
 
end 
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APPENDIX E: QXRD DATA  

Sample Name Mineral (%) Clay Fraction (%) 
Quartz Plagioclase Pyrite Siderite Clay Illite Chlorite 

BIC 1300.1 53.25 12.94 0.76 -- 33.05 5.24 93.55 
BIC 1302 49.63 5.28 2.26 -- 42.83 10.72 88.31 
BIC 1304 14.56 -- 0.93 68.62 15.89 30.33 65.56 
BIC 1307 53.69 7.18 1.60 -- 37.53 17.10 80.86 
BIC 1308 46.00 6.66 4.93 -- 42.40 51.10 47.03 
BIC 1315 44.71 5.83 0.65 -- 48.81 32.45 64.37 

BIC1322.5 33.77 2.87 -- -- 63.36 -- -- 
BIC 1323 49.95 7.11 0.23 -- 42.71 31.89 66.28 
BIC 1324 36.92 5.30 -- -- 57.78 31.17 67.01 
BIC 1327 32.22 4.08 -- -- 63.71 32.23 66.41 
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