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Figure A1.35. Loose sediment in group F. (A) CF00-14 (B) CF00-03 (C) CF96-39 (D) CF96-35 
(E) CF96-23. 
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Figure A1.36. Plane light photomicrographs of group F sediments. 
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A1.4.6. Group VF sediment samples 
	
  

Group VF includes sediment samples CF96-21 and CF96-10. Sample CF96-21 was 

collected in zone III, while CF96-10 was collected in zone II (Fig. 1B). Texturally, about 

60 % of sediments in each group VF sample are greater than 4 Φ (Fig. A1.37).  All three 

samples relatively similar grain size distributions, and are apparent in thin section (Fig. 

A1.38) and loose sediment (Fig. A1.39).  

 Mineral phases present (Fig. A1.40): plagioclase (oligoclase), K-feldspar 

(perthite), quartz, biotite, apatite, zircon, chlorite, opaque oxides (magnetite-ilmenite), 

titantie, allanite, hematite, and calcite (present as caliche and as a secondary phase). 

 Rock fragments present (primary rock-forming mineral phases only): plagioclase-

K-feldspar-quartz, plagioclase-K-feldspar-quartz-biotite, plagioclase-K-feldspar-biotite, 

plagioclase-quartz, plagioclase-K-feldspar, plagioclase-biotite, K-feldspar-quartz-biotite, 

and K-feldspar-biotite. 

 Associated/host-minerals for accessory phases (most common): zircon = 

plagioclase and biotite; apatite = biotite; chlorite = biotite; titanite = plagioclase, K-

feldspar, quartz, biotite; and allanite = plagioclase.
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Figure A1.37.  . Cumulative percent grain-size distribution for group VF sediments. 
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Figure A1.38. Thin section scans of the four samples in group VF: (A) 
CF96-10 (B) CF96-21. Pucks = 2.5 cm. 
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Figure A1.39. Loose sediment in group VF. (A) CF96-10 (B) CF96-21. 
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Figure A1.40.  Plane light photomicrographs of group VF 
sediment. 
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Appendix 2:  
 

Supplementary geochemical material 
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The following appendix contains the geochemical provenance plots not included 

in the main text. Figures A2.1 to A2.6 are plots where some plots have the sediment data 

grouped by geomorphic zone (rather than grain-size). These plots were not discussed in 

the main text because of the lack of compositional control the geomorphic zones had on 

the sediments. The figures are presented in the same order as they are in the text.  
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Sample Na2O/K2O SiO2/Al2O3 Fe2O3/SiO2 Al2O3/SiO2 A/CNK
Fresh Bedrock
ST09-02 1.31 4.60 0.03 0.22 1.47
CF00-18 1.35 4.76 0.02 0.21 1.45
CF96-4 1.01 4.66 0.02 0.21 1.47
CF96-8 1.31 5.00 0.02 0.20 1.52

Avg 1.23 4.75 0.02 0.21 1.48
Regolith
CF00-04 1.03 4.92 0.03 0.20 1.43
CF00-05 1.08 5.09 0.02 0.20 1.45

Avg 1.05 5.01 0.02 0.20 1.44
Grus
CF96-01 0.89 4.89 0.04 0.20 1.60
Gravel Group (G)
CF96-11 0.87 6.00 0.02 0.17 1.39
CF00-10 0.83 5.92 0.02 0.17 1.38
CF96-36 1.02 5.32 0.02 0.19 1.36
CF00-09 1.29 4.57 0.04 0.22 1.51

Avg 0.99 5.41 0.03 0.18 1.41
Very Coarse Sand Group (VC)
CF96-40 0.98 5.69 0.05 0.18 1.43
CF96-22 1.28 4.82 0.03 0.21 1.35
CF00-07 0.99 5.66 0.02 0.18 1.39

Avg 1.08 5.37 0.03 0.19 1.39
Coarse Sand Group (C)
CF96-19 1.35 4.05 0.02 0.25 1.34
CF96-12 1.43 4.26 0.03 0.23 1.45
CF96-15 1.57 4.15 0.03 0.24 1.43
CF96-34 1.53 4.54 0.02 0.22 1.47
CF96-20 1.24 4.59 0.02 0.22 1.42
CF96-26 1.53 4.24 0.02 0.24 1.47

Avg 1.44 4.30 0.02 0.23 1.43
Medium Sand Group (M)
CF00-17 1.75 3.91 0.04 0.26 1.44
CF00-06 1.78 4.10 0.08 0.24 1.38
CF96-07 1.49 3.86 0.06 0.26 1.38

Avg 1.67 3.96 0.06 0.25 1.40
Fine Sand Group (F)
CF00-14 1.00 4.89 0.04 0.20 1.19
CF00-03 1.16 4.43 0.05 0.23 1.60
CF96-23 1.24 4.46 0.05 0.22 1.34
CF00-29 0.97 5.13 0.04 0.19 1.46
CF96-35 0.97 4.44 0.05 0.23 1.42
CF96-39 1.15 4.60 0.06 0.22 1.49

Avg 1.08 4.65 0.05 0.22 1.41
Very Fine Sand Group (VF)
CF96-21 1.49 4.01 0.05 0.25 1.41
CF96-10 1.30 4.04 0.06 0.25 1.42

Avg 1.40 4.03 0.06 0.25 1.42

Table A2.1. Major oxide ratios of Stepladder samples. 
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Average  
Ratios La/Th Nb/Ta Zr/Hf Y/Ho La/Sc Th/Sc La/Co Th/Co Eu/Sm La/Lu Ba/Co Th/Co

Bedrock 3.3 15.7 36.0 32.1 35.0 7.2 17.9 5.4 0.3 307.1 612.4 5.4

Regolith 3.6 15.0 35.8 26.3 36.8 10.0 17.6 4.9 0.3 335.7 649.3 4.9

Grus 2.0 14.6 37.0 26.0 12.8 6.4 12.4 6.2 0.1 208.1 204.4 6.2

Gravel Group (G) 
2.8 15.6 36.9 26.4 10.3 9.0 9.7 3.4 0.2 179.1 347.3 3.4

Very Coarse Sand Group (VC) 
2.7 13.1 36.6 27.5 24.0 10.8 16.2 6.0 0.2 206.9 407.7 6.0

Coarse Sand Group (C)
2.5 13.7 35.8 27.6 9.8 6.6 6.4 2.6 0.2 190.6 275.8 2.6

Medium Sand Group (M) 
2.7 13.4 36.2 26.6 19.2 19.9 13.0 4.9 0.2 193.9 131.8 4.9

Fine Sand Group (F) 
2.8 14.7 38.9 26.5 8.8 16.3 7.9 2.8 0.2 120.8 150.5 2.8

Very Fine Sand Group (VF) 
3.0 15.3 38.5 26.7 8.8 19.5 7.5 2.5 0.2 134.3 93.5 2.5

 PAASa
2.6 15.8 42.0 27.2 2.4 0.9 1.7 0.6 0.2 87.8 28.3 0.6

Mesozoic-Cenozoic Graniteb

2.7 12.5 39.1 -- 2.2 0.8 4.7 1.7 0.2 35.9 141.7 1.7

Mesozoic-Cenozoic Andesiteb 
5.0 16.0 40.0 -- 1.1 0.2 0.9 0.2 0.3 64.5 29.5 0.2

Mesozoic-Cenozoic Basaltb

4.6 21.7 38.5 -- 0.3 0.1 0.3 0.1 0.4 25.6 11.7 0.1

Phanerozoic TTGb 
2.5 12.3 33.3 -- 1.8 0.7 1.8 0.7 0.2 89.3 57.1 0.7

 a Compositions from McLennan (1989) 
b Compositions from Condie (1993)

Table A2.2. Trace element ratios of average Stepladder samples (bedrock, regolith, grus, and the six 
grain-size groups) and select reference rock compositions.  
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Table A2.2. (cont.) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Average  
Ratios

Bedrock

Regolith

Grus

Ba/Sc Rb/Sr Zr/Sc Th/U Ba/Rb Zr/Y Ti/Zr Zr/Nb La/Th Ni/Co Cr/V V/Ni Cr/Zr

1199.2 0.1 274.3 22.9 16.7 27.6 11.1 23.0 3.3 0.7 0.1 26.4

1347.4 0.2 238.4 14.8 11.8 28.9 11.8 23.3 3.6 0.7 0.1 20.3 --

211.3 0.2 82.2 15.7 12.8 19.7 11.0 22.6 2.0 1.9 0.4 6.0 0.1

370.7 0.2 96.9 9.7 11.6 25.9 10.6 23.0 2.8 1.4 0.3 8.0 --

602.0 0.2 180.8 11.1 12.6 24.4 11.1 20.7 2.7 1.6 0.2 11.5 --

424.0 0.2 89.5 5.9 10.3 25.3 14.3 14.3 2.5 1.7 0.4 4.3 --

194.7 0.1 131.7 14.6 17.4 18.3 14.2 16.8 2.7 2.3 0.4 5.8 0.1

167.0 0.2 80.9 8.3 14.5 17.9 9.5 25.6 2.8 2.0 0.5 4.9 0.1

110.5 0.2 69.7 8.8 13.5 16.3 9.6 24.3 3.0 2.0 0.6 3.9 0.1

40.6 0.8 13.1 4.7 4.1 7.8 47.6 11.1 2.6 2.4 0.7 2.7 0.5

65.4 0.8 16.5 4.1 6.5 6.5 15.8 10.8 2.7 1.3 0.2 3.8 --

36.1 0.1 8.9 2.0 15.9 8.0 48.8 20.0 5.0 1.9 0.3 3.3 0.3

12.4 0.1 4.0 2.0 14.1 4.9 110.7 26.2 4.6 1.9 0.6 3.8 1.1

57.1 0.3 10.0 4.0 8.9 5.6 39.3 17.5 2.5 1.1 0.4 5.3 0.2

a Compositions from McLennan (1989) 
b Compositions from Condie (1993)

--

Gravel Group (G) 

Very Coarse Sand Group (VC) 

Coarse Sand Group (C)

Medium Sand Group (M) 

Fine Sand Group (F) 

Very Fine Sand Group (VF) 

PAASa

Mesozoic-Cenozoic Graniteb

Mesozoic-Cenozoic Andesiteb 

Mesozoic-Cenozoic Basaltb

Phanerozoic TTGb 
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Sample CF09-02 CF00-18 CF96-04 CF96-08 BRavg
Normative mineralogy 
Quartz 23.43 25.44 25.25 29.79 25.98
Plagioclase 50.29 49.58 45.70 46.45 48.01
Orthoclase 23.15 21.75 26.18 21.07 23.04
Corundum -- -- 0.18 0.29 0.12
Diopside 0.16 0.59 -- -- 0.19
Hypersthene 1.69 1.77 1.83 1.68 1.74
Ilmenite 0.62 0.28 0.27 0.23 0.35
Magnetite 0.43 0.37 0.39 0.33 0.38
Apatite 0.21 0.19 0.19 0.15 0.19
Zircon 0.02 0.03 0.01 0.01 0.02
Total 100.00 100.00 100.00 100.00 100.00

Table A2.3. Normative mineralogy of the four bedrick samples and 
average Stepladder bedrock. 
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Figure A2.1. QFL diagram with all Stepladder sediments plotting in the basement uplift field. 
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Figure A2.2. Discrimination diagrams after Roser and Korscg (1988) with sediment 
grouped according to average grain size. 
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