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CHAPTER 8 - Sediment Chemistry 

by Arthur J. Horowitz 

 
A description of sample collection and processing of samples for suspended 

sediment chemistry is given in Schuster and others (2003).  Sample analysis results for 

WY 2002 are given in table 13. 
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CHAPTER 9 - Sediment Mineralogy 

by Dennis D. Eberl 

 
A description of sample collection and processing of samples for quantitative X-ray 

mineralogical analysis is given in Schuster and others (2003).  Sample analysis results for WY 

2002 are given in table 14. 
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Table 14.  Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin 
 
[Station ID, refer to table 1 for description and figure 1 for location; %, percent] 

 

Station ID: 15389000 15389000 15356000 15515500 15515500 

Date 6/6/02 6/26/02 5/22/02 5/14/02 5/29/02 

 Weight % Weight % Weight % Weight % Weight % 
NON-CLAYS:      
Quartz 33.2 35.9 33.6 39.3 30.2 
ordered Microcline 1.7 0.7 2.9 0.6 1.1 
intermediate Microcline 0.0 0.7 0.1 0.1 0.0 
Sanidine 1.1 1.7 1.6 1.9 0.5 
Orthoclase 0.0 0.0 0.0 0.0 0.0 
Anorthoclase 3.5 3.6 9.2 9.7 9.5 
Albite 1.1 1.9 6.4 8.3 6.3 
Oligoclase 0.0 0.0 0.7 0.0 1.8 
Andesine 0.0 0.0 3.9 4.0 6.2 
Labradorite 0.0 0.0 4.8 5.1 3.4 
Bytownite 0.0 0.0 1.5 2.3 1.1 
Anorthite 0.0 0.0 0.0 0.0 0.0 
Calcite 0.0 0.0 1.5 0.3 0.3 
Mg-calcite 0.6 0.4 0.7 1.1 0.7 
Dolomite 1.9 1.1 2.9 0.6 0.5 
Amphibole 0.1 0.2 1.8 2.4 2.3 
Pyroxene 0.0 0.0 1.1 1.1 1.8 
Magnetite 0.0 0.0 0.0 0.0 0.0 
Hematite 0.1 0.0 0.3 0.0 0.0 
      
Total non-clays: 43.3 46.2 73.3 77.1 66.2 
      
CLAYS:      
Goethite 0.0 0.0 0.3 0.2 0.3 
disordered kaolinite 0.6 1.5 0.0 0.0 0.0 
Ferruginous smectite 2.8 2.0 0.4 0.8 4.0 
Illite + smectite 26.7 26.4 10.6 9.7 13.3 
Chlorite 15.1 14.6 12.2 13.9 17.9 
      
Total Clays: 45.1 44.4 23.1 24.5 35.1 
      
Total: 88.4 90.7 96.4 101.6 101.3 
      
      
Full Pattern degree of fit: 0.079 0.071 0.068 0.087 0.104 
Clay region degree of fit: 0.035 0.037 0.039 0.037 0.045 
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Table 14.  Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin-
continued 
 

Station ID: 15453500 15453500 15565447 15565447 15565447 

Date 6/4/02 6/24/02 6/12/02 6/20/02 7/1/02 

Mineral Weight % Weight % Weight % Weight % Weight % 
NON-CLAYS:      
Quartz 31.7 30.8 38.6 37.6 31.6 
ordered Microcline  3.1 2.0 2.2 0.0 1.4 
intermediate Microcline 0.1 0.0 0.0 0.0 0.0 
Sanidine 1.2 2.4 2.3 3.3 1.3 
Orthoclase 0.0 0.0 0.0 0.2 0.0 
Anorthoclase 10.4 10.0 9.8 9.3 8.1 
Albite  6.3 4.8 6.4 10.1 3.5 
Oligoclase 0.0 1.6 1.8 0.0 2.4 
Andesine 4.8 0.0 0.0 0.4 4.2 
Labradorite 3.8 7.0 5.6 5.1 4.1 
Bytownite 1.9 0.8 0.0 4.2 0.0 
Anorthite 0.9 0.4 0.2 0.6 1.2 
Calcite 3.3 3.3 0.0 0.2 0.0 
Mg-calcite 0.9 0.7 0.6 0.1 0.6 
Dolomite 3.6 3.2 1.2 1.7 1.6 
Amphibole 1.5 1.5 0.7 1.1 0.8 
Pyroxene 1.0 0.8 0.8 1.1 0.8 
Magnetite 0.0 0.0 0.0 0.0 0.0 
Hematite 0.3 0.2 0.3 0.0 0.3 
      
Total non-clays: 75.4 69.9 70.4 74.9 62.1 
      
CLAYS:      
Goethite 0.6 0.2 0.1 0.0 0.0 
disordered kaolinite 0.0 0.5 0.0 0.0 0.0 
Ferruginous smectite 1.6 3.7 0.5 3.2 25.8 
Illite + smectite 8.0 7.1 9.2 12.7 4.2 
Chlorite 12.9 14.0 15.9 8.2 10.7 
      
Total Clays: 22.5 25.4 25.6 24.0 40.7 
      
Total: 97.9 95.4 96.0 98.9 102.8 
      
Full Pattern degree of fit: 0.081 0.061 0.088 0.170 0.132 
Clay region degree of fit: 0.040 0.040 0.046 0.057 0.072 
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Table 14.  Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin-
continued 
 

Station ID: 15356000 15515500 15565447 15453500 15515500 

Date 7/10/02 7/16/02 7/16/02 7/18/02 7/29/02 

Mineral Weight % Weight % Weight % Weight % Weight % 
NON-CLAYS:      
Quartz 15.6 28.0 25.7 16.4 27.3 
ordered Microcline  1.8 0.8 0.4 2.4 0.1 
Intermediate Microcline 0.2 0.8 0.0 0.1 0.1 
Sanidine 1.4 0.6 1.4 1.9 0.6 
Orthoclase 0.0 0.0 0.0 0.0 2.5 
Anorthoclase 7.0 9.0 7.7 8.2 10.0 
Albite  5.8 6.3 4.4 6.4 6.6 
Oligoclase 3.8 0.1 3.2 1.1 0.0 
Andesine 3.7 5.3 3.4 2.8 4.2 
Labradorite 4.6 6.7 3.6 5.6 7.2 
Bytownite 0.0 1.4 0.0 0.0 1.2 
Anorthite 0.7 0.0 0.0 0.7 0.0 
Calcite 10.5 0.3 1.2 11.1 0.8 
Mg-calcite 0.6 1.2 1.4 0.6 0.6 
Dolomite 5.2 1.1 1.8 4.2 0.6 
Amphibole 1.8 1.3 1.6 1.5 1.4 
Pyroxene 0.9 1.3 0.4 1.1 1.7 
Magnetite 0.0 0.0 0.0 0.0 0.0 
Hematite 0.4 0.2 0.2 0.5 0.2 
      
Total non-clays: 64.1 64.3 56.4 64.5 65.2 
      
CLAYS:      
Goethite 0.0 0.0 0.0 0.0 0.0 
disordered kaolinite 1.4 0.0 0.0 0.0 0.0 
Ferruginous smectite 13.4 11.6 11.3 9.8 6.9 
Illite + smectite 2.7 9.7 10.8 7.5 12.3 
Chlorite 11.2 16.6 20.4 19.2 19.8 
      
Total Clays: 28.7 37.8 42.5 36.5 39.0 
      
Total: 92.8 102.1 98.9 101.0 104.3 
      
Full Pattern region degree of fit: 0.074 0.099 0.096 0.094 0.121 
Clay region degree of fit: 0.043 0.043 0.044 0.054 0.048 
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Table 14.  Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin-
continued 
 

Station ID: 15453500 15356000 15356000 15565447 15565447 

Date 7/30/02 8/1/02 8/1/02 8/8/02 8/8/02 

Mineral Weight % Weight % Weight % Weight % Weight % 
NON-CLAYS:      
Quartz 17.0 19.8 19.8 19.3 19.4 
ordered Microcline  2.0 3.4 3.2 0.3 1.0 
Intermediate Microcline 0.0 0.9 0.9 0.5 0.0 
Sanidine 1.5 1.4 1.8 1.7 1.0 
Orthoclase 0.0 0.0 0.0 0.0 0.0 
Anorthoclase 9.0 12.0 9.1 7.5 8.8 
Albite  5.5 6.5 6.6 4.0 5.2 
Oligoclase 2.0 1.9 3.2 4.2 1.1 
Andesine 1.4 0.9 0.0 0.0 3.8 
Labradorite 6.1 8.2 10.1 6.9 4.5 
Bytownite 1.0 1.9 2.0 0.9 0.6 
Anorthite 0.0 0.6 0.0 0.0 0.0 
Calcite 9.0 8.7 9.2 3.4 3.6 
Mg-calcite 0.7 0.7 0.5 1.1 1.1 
Dolomite 4.4 4.9 5.4 2.1 2.0 
Amphibole 1.2 2.0 2.3 2.4 1.1 
Pyroxene 0.8 1.2 1.5 1.2 1.3 
Magnetite 0.0 0.0 0.0 0.0 0.0 
Hematite 0.4 0.4 0.5 0.1 0.2 
      
Total non-clays: 62.1 75.3 76.1 55.6 55.0 
      
CLAYS:      
Goethite 0.0 0.0 0.1 0.0 0.1 
disordered kaolinite 1.9 0.4 0.0 0.0 0.0 
Ferruginous smectite 8.2 5.1 6.2 6.8 6.7 
Illite + smectite 6.7 5.6 1.9 13.0 12.0 
Chlorite 18.0 11.8 12.3 15.5 17.8 
      
Total Clays: 34.8 22.8 20.5 35.3 36.5 
      
Total: 96.9 98.1 96.6 90.8 91.5 
      
Full Pattern region degree of fit: 0.068 0.078 0.094 0.082 0.076 
Clay region degree of fit: 0.036 0.041 0.053 0.039 0.036 
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Table 14.  Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin-
continued 
 

Station ID: 15515500 15515500 15453500 15453500 15356000 

Date 8/2102 8/22/02 8/23/02 8/24/02 8/28/02 

Mineral Weight % Weight % Weight % Weight % Weight % 
NON-CLAYS:      
Quartz 35.4 38.1 26.1 26.8 27.9 
ordered Microcline  0.0 1.2 2.3 2.5 2.5 
Intermediate Microcline 0.0 0.0 0.6 0.0 0.0 
Sanidine 1.1 0.4 0.9 2.0 2.4 
Orthoclase 0.0 0.0 0.0 0.0 0.0 
Anorthoclase 8.6 9.0 8.5 8.7 9.4 
Albite  6.7 7.2 6.2 5.8 6.0 
Oligoclase 1.7 0.0 0.0 1.2 3.4 
Andesine 4.0 6.0 2.4 0.0 0.0 
Labradorite 4.7 5.2 4.6 6.4 7.8 
Bytownite 2.4 1.5 1.6 0.6 1.1 
Anorthite 0.0 0.4 0.0 0.0 0.1 
Calcite 0.2 0.5 5.2 5.5 5.9 
Mg-calcite 1.0 1.0 0.6 0.8 0.8 
Dolomite 0.8 0.7 3.9 4.0 4.0 
Amphibole 1.6 1.4 1.1 1.3 0.9 
Pyroxene 1.2 1.2 1.1 0.7 1.0 
Magnetite 0.0 0.0 0.0 0.0 0.1 
Hematite 0.2 0.2 0.4 0.4 0.6 
      
Total non-clays: 69.7 73.9 65.5 66.8 74.0 
      
CLAYS:      
Goethite 0.0 0.0 0.1 0.0 0.0 
disordered kaolinite 0.0 0.0 0.0 0.6 1.3 
Ferruginous smectite 4.9 3.1 4.4 4.6 5.1 
Illite + smectite 8.9 7.0 12.0 12.4 5.2 
Chlorite 15.3 13.5 12.8 12.8 11.1 
      
Total Clays: 29.1 23.6 29.2 30.4 22.7 
      
Total: 98.8 97.5 94.7 97.2 96.7 
      
Full Pattern region degree of fit: 0.082 0.097 0.062 0.074 - 
Clay region degree of fit: 0.051 0.040 0.035 0.039 - 
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Table 14.  Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin-
continued 
 

Station ID: 15515500 15453500 15565447 

Date 8/30/02 9/5/02 9/24/02 

Mineral Weight % Weight % Weight % 
NON-CLAYS:    
Quartz 37.8 26.1 26.7 
ordered Microcline  1.2 2.2 2.0 
Intermediate Microcline 0.0 0.4 0.3 
Sanidine 0.4 0.8 1.3 
Orthoclase 0.0 0.0 0.0 
Anorthoclase 8.1 7.4 8.0 
Albite  6.9 6.4 6.6 
Oligoclase 0.0 0.0 0.0 
Andesine 8.9 4.9 5.1 
Labradorite 3.1 2.2 2.4 
Bytownite 1.8 2.2 1.4 
Anorthite 0.3 0.0 0.0 
Calcite 0.5 5.2 5.5 
Mg-calcite 0.9 0.6 0.7 
Dolomite 0.7 3.9 4.0 
Amphibole 1.4 1.2 1.2 
Pyroxene 1.2 1.2 1.0 
Magnetite 0.0 0.0 0.0 
Hematite 0.1 0.4 0.4 
    
Total non-clays: 73.3 65.2 66.6 
    
CLAYS:    
Goethite 0.0 0.1 0.0 
disordered kaolinite 0.0 0.0 0.9 
Ferruginous smectite 4.4 4.5 4.1 
Illite + smectite 6.7 10.9 11.1 
Chlorite 13.2 12.9 12.4 
    
Total Clays: 24.4 28.3 28.5 
    
Total: 97.7 93.5 95.0 
    
Full Pattern region degree of fit: - - - 
Clay region degree of fit: - - - 
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CHAPTER 10 - Sediment Concentration and Percent Organic Matter (OM) 

by Paul F. Schuster and Michael M. Reddy 

 
A description of sample collection and processing of samples for suspended sediment 

concentration and percent OM in the sediment is given in Schuster and others (2003).  Sample 

analysis results for WY 2002 are given in table 15. 
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Table 15.  Suspended sediment concentrations and percent organic matter in sediment from fixed-
station sampling sites in the Yukon River Basin 
 
[Station ID, refer to table 1 for description and figure 1 for location; mg/L, milligram per liter; OM, Organic Matter; 
NA, not available; <, less than] 
 
 

Station ID Date 
Sediment 

concentration
(mg/L) 

Percent 
OM in 

sediment 
15356000 3/21/2002 0.67 91.4 
15356000 5/22/2002 170 11.9 
15356000 6/11/2002 167 10.9 
15356000 7/10/2002 285 15.3 
15356000 8/01/2002 759 6.7 
15356000 8/28/2002 179 11.1 
15356000 9/25/2002 38 9.3 

15389000 3/11/2002 0.50 NA 
15389000 6/6/2002 23 67.7 
15389000 6/18/2002 21 84.8 
15389000 6/26/2002 40 43.0 
15389000 8/13/2002 15 42.5 
15389000 8/26/2002 21 32.0 
15389000 9/27/2002 3 98.0 

15453500 3/19/2002 4 20.8 
15453500 6/3/2002 122 15.0 
15453500 6/24/2002 75 12.7 
15453500 7/18/2002 305 10.1 
15453500 7/30/2002 309 7.0 
15453500 8/23/2002 264 9.8 
15453500 9/4/2002 112 14.9 

15515500 3/22/2002 4 54.3 
15515500 5/14/2002 1,150 4.0 
15515500 5/29/2002 640 8.6 
15515500 7/16/2002 1,187 11.3 
15515500 7/29/2002 1,823 9.8 
15515500 8/21/2002 1,318 3.4 
15515500 8/30/2002 553 4.8 

15565447 4/2/2002 <0.1 NA 
15565447 6/12/2002 66 15.8 
15565447 6/20/2002 64 17.5 
15565447 7/1/2002 104 9.9 
15565447 7/16/2002 219 9.5 
15565447 8/8/2002 357 8.1 
15565447 9/24/2002 131 12.5 
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CHAPTER 11 - Particulate Carbon (PC) and Particulate Nitrogen (PN) 

by Paul F. Schuster and Michael M. Reddy 

 
A description of sample collection and processing of samples for PC and PN concentrations 

is given in Schuster and others (2003).  Sample analysis results for WY 2002 are given in table 16. 
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Table 16.  Particulate carbon and particulate nitrogen concentrations from fixed-station sampling 
sites in the Yukon River Basin 
 
[Station ID, refer to table 1 for description and figure 1 for location; PC, particulate carbon; PN, particulate nitrogen; 
mg/L, milligram per liter; Concentrations averaged from duplicate samples] 
 
 

Station ID Date PC 
(mg/L) 

PN 
 (mg/L) 

15356000 3/21/2002 0.08 0.01 
15356000 5/22/2002 8.19 0.47 
15356000 6/11/2002 6.38 0.24 
15356000 7/10/2002 11.40 0.12 
15356000 8/1/2002 27.55 0.56 
15356000 8/28/2002 10.16 0.32 
15356000 9/25/2002 0.82 0.03 

15389000 3/11/2002 0.14 0.01 
15389000 6/06/2002 1.59 0.28 
15389000 6/18/2002 3.15 0.26 
15389000 6/26/2002 3.24 0.26 
15389000 8/13/2002 0.98 0.07 
15389000 8/26/2002 1.14 0.09 
15389000 9/27/2002 0.33 0.02 

15453500 3/19/2002 0.00 0.00 
15453500 6/03/2002 9.83 0.23 
15453500 6/24/2002 7.04 0.16 
15453500 7/18/2002 8.58 0.38 
15453500 7/30/2002 3.96 0.20 
15453500 8/23/2002 9.15 0.31 
15453500 9/4/2002 0.42 0.03 

15515500 3/22/2002 0.22 0.01 
15515500 5/14/2002 14.75 0.83 
15515500 5/29/2002 7.64 0.47 
15515500 7/16/2002 12.67 0.51 
15515500 7/29/2002 13.55 0.42 
15515500 8/21/2002 10.18 0.57 
15515500 8/30/2002 5.04 0.29 

15565447 4/2/2002 0.49 0.03 
15565447 6/12/2002 2.31 0.18 
15565447 6/20/2002 4.37 0.24 
15565447 7/1/2002 5.89 0.24 
15565447 7/16/2002 2.20 0.12 
15565447 8/8/2002 117.40 10.87 
15565447 9/24/2002 9.81 0.51 
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CHAPTER 12 - Isotopic Analysis of Suspended Particulate Organic Matter 
(POM) 

by Steven R. Silva and Carol Kendall 

 
A description of sample collection and processing of samples for the percent of carbon and 

nitrogen, carbon:nitrogen ratios, carbon-13, and nitrogen-15 isotopes in suspended POM is given in 

Schuster and others (2003).  Sample analysis results for WY 2002 are given in table 17. 
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Table 17.  Suspended sediment isotopic data from fixed-station sampling sites in the Yukon River 
Basin 
[Station ID, refer to table 1 for description and figure 1 for location; C, carbon; N, nitrogen; SD, standard deviation; 
Avg, average; %, percent;  δ, delta; --, no data] 
 

 

Station ID Date Avg    
%C SD %C Avg %N SD %N C:N Avg δ13C SD δ13C Avg δ15N SD δ15N 

15356000 5/22/2002 0.81 -- 0.12 -- 7.88 -24.96 -- 6.58 -- 

15356000 6/11/2002 0.41 -- 0.05 -- 9.57 -25.80 -- 5.30 -- 

15356000 7/10/2002 0.36 -- 0.03 -- 14.00 -26.07 -- 7.08 -- 

15356000 8/1/2002 0.58 -- 0.04 -- 16.92 -26.10 -- 3.83 -- 

15356000 8/21/2002 0.74 -- 0.19 -- 4.54 -22.28 -- 6.62 -- 

15356000 8/28/2002 0.68 -- 0.12 -- 6.61 -23.81 -- 6.40 -- 

15565447 4/2/2002 0.48 -- 0.07 -- 8.00 -28.40 -- 8.02 -- 

15453500 6/4/2002 1.03 -- 0.08 -- 15.02 -26.53 -- 6.79 -- 

15453500 6/24/2002 0.42 -- 0.04 -- 12.25 -26.80 -- 9.35 -- 

15453500 7/18/2002 0.89 -- 0.09 -- 11.54 -25.70 -- 5.81 -- 

15453500 7/30/2002 2.16 -- 0.61 -- 4.13 -20.65 -- 5.17 -- 

15453500 8/23/2002 2.03 -- 0.54 -- 4.39 -20.85 -- 5.36 -- 

15453500 9/4/2002 0.31 -- 0.03 -- 12.06 -26.54 -- 3.26 -- 

15515500 3/22/2002 1.63 -- 0.41 -- 4.64 -22.18 -- 5.37 -- 
15515500 5/14/2002 0.58 0.01 0.05 0.00 13.42 -27.07 0.01 3.99 0.15 
15515500 5/28/2002 1.49 -- 0.16 -- 10.86 -25.18 -- 3.44 -- 
15515500 7/16/2002 0.36 0.01 0.04 0.01 11.83 -25.80 0.52 2.59 1.68 
15515500 7/29/2002 0.35 0.01 0.03 0.00 13.42 -27.24 1.00 3.75 1.54 
15515500 8/21/2002 0.34 -- 0.03 -- 13.22 -27.44 -- -0.82 -- 
15515500 8/30/2002 0.61 -- 0.12 -- 5.93 -22.29 -- 3.78 -- 
15389000 3/11/2002 1.48 -- 0.39 -- 4.43 -21.84 -- 5.55 -- 
15389000 3/19/2002 0.91 -- 0.25 -- 4.25 -20.91 -- 5.22 -- 
15389000 6/6/2002 0.79 -- 0.11 -- 8.38 -26.08 -- 4.14 -- 
15389000 6/18/2002 0.56 -- 0.07 -- 9.33 -25.72 -- 2.81 -- 
15389000 6/26/2002 1.00 -- 0.11 -- 10.61 -26.38 -- 3.91 -- 
15389000 8/13/2002 0.48 -- 0.04 -- 14.00 -28.19 -- 4.32 -- 
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 CHAPTER 13 - Uranium Isotopes 

by Thomas F. Kraemer 

 
A description of sample collection and processing of samples for uranium concentrations 

and activity ratios (UAR) is given in Schuster and others (2003).  Sample analysis results for WY 

2002 are given in table 18. 

 

 
80

 
 

 



Table 18.  Uranium concentration and 234U/238U isotopic activity ratio analyses from fixed-station 
sampling sites in the Yukon River Basin 
 
[Station ID, refer to table 1 for description and figure 1 for location; µg/L; microgram per liter; U, Uranium; -- not 
available] 
 

U 234U/238U activity ratio Station ID Date and time 
(µg/L) (±1 sigma uncertainty) 

15389000 03/11/02  1730 0.91 2.422±0.010 
15389000 08/29/02  1230 0.30 1.949±0.066 
15389000 09/27/02  1200 0.49 1.968±0.023 
15389000 08/13/02  1430 0.26 2.051±0.020 
15389000 06/26/02  1310 0.28 1.901±0.018 
15389000 
15389000 
15389000 

06/18/02  1430 
08/26/02  1400 
06/06/02  1500 

0.24 
0.30 
0.30 

1.932±0.037 
1.956±0.014 
1.902±0.015 

    
15515500 03/22/02  1810 0.84 1.343±0.010 
15515500 05/14/02  1500 0.69 1.309±0.016 
15515500 05/29/02  1550 0.90 1.171±0.019 
15515500 07/16/02  1430 0.80 1.193±0.008 
15515500 07/29/02  1310 0.80 1.177±0.009 
15515500 
15515500 

08/21/02  1330 
08/30/02  1540 

0.67 
0.78 

1.214±0.006 
1.222±0.016 

    
15356000 03/21/02  1020 1.14 1.380±0.006 
15356000 09/25/02  1000 0.93 1.435±0.007 
15356000 06/01/02  1410 0.75 1.455±0.019 
15356000         05/22/02    --  0.72 1.465±0.028 
15356000 
15356000 

08/01/02  1150 
08/28/02  1340 

0.83 
0.81 

1.416±0.007 
1.413±0.012 

    
15565447 07/01/02  1900 0.59 1.396±0.027 
15565447 07/16/02  1130 0.78 1.384±0.010 
15565447 09/24/02  1630 0.74 1.396±0.006 
15565447 04/02/02  1810 0.88 1.397±0.016 
15565447 08/08/02  1420 0.83 1.366±0.029 

    
15453500 03/19/02  1930 1.08 1.428±0.013 
15453500 06/04/02  1630 0.64 1.462±0.009 
15453500 
15453500 
15453500 
15453500 
15453500 

07/30/02  1510 
06/24/02  1330 
07/18/02  1400 
08/23/02  1440 
09/04/02  1450 

0.86 
0.68 
0.75 
0.64 
0.74 

1.416±0.014 
1.501±0.012 
1.466±0.020 
1.507±0.013 
1.453±0.012 
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