
















































































































































































































APPENDIX2 AZ-13 

Figure P6-4b Opaque band in thin section P6-4 (magnification 12.6 x actual size). 
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Siderite crystals are present as cluster of small crystals. The crystals are generally 

small (< 0.1 mm) and in many cases cannot be differentiated from the brownish rusty 

alteration. These clusters of crystals surround grains and fill pores spaces and larger 

euhedral siderite crystals have grown after the smaller crystals (Figure P6-4c). 

P6-5 

General Mineralogy: 

Quartz 65% 
Lithic grains 10% 

(including micaceous grains) 
Siderite/Carbonate 15% 
Opaque 5% 
Clay Minerals 5% 

Description: 

Average Grain Size: 0.54 rnrn 
Maturity: Sub-rounded, low sphericity 
Sorting: Poorly sorted 

Pore Spaces: 
abundance- Pores constitute approximately 15% of the slide 
size - 0.35 mm, the average pore is Smaller than the average grain size, but some 
pores are as large as 1.5 mm in length and as small as 0.1 - 0.2 mm. 
shape- generally angular and somewhat spherical 

Pore filling -.15% of the smaller pores have been completely filled, larger pores are rarely 
completely filled. 

The slide consists predominately of quartz grains some of which are fractured. 

There has been no mineral deposition or alteration on the fracture boundaries. 

There is a band 1/3 from the top of the slide (right way up) and extends across 2/3 

of the thin section (Figure P6-5a). The band consists of an opaque mineral and clay 

material. There is an abrupt decrease in pore abundance in the proximity of the opaque 

band. 
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Figure P6-4c Siderite has grown off the crystal face of quartz grains, the pore was then 
filled with kaolinite, (magnification 64 x actual size). 
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Figure PS-Sa Band of opaque mineral(s) and clay material, (magnification 12.6 x actual 
size). 
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Siderite crystals have grown on grain boundaries appear to have been partially 

dissolved. Clusters of smaller (<lmm) siderite crystals have also filled pore spaces. All 

the siderite grains in thin section have a brownish rusty coating which masks the 

boundaries of the small crystals. Small siderite crystals increase in abundance with 

increasing proximity to the opaque band. 

Larger carbonate (Fe-calcite) crystals fill pore spaces (<2%) and are present as 

individual crystals. These also have a brownish rusty coating. Grain size is variable. 

P6-6 

General Mineralogy 

Quartz 70% 
Lithic grains 20% 

(including micaceous grains) 
Clay minerals 8% 
Carbonate/dolomite 2% 

Description: 

Average Grain Size: 0.2 mm 
Maturity: Grains are sub-rounded, moderate sphericity. 
Sorting: Well sorted 

Pore Spaces: 
abundance - 15% of the slide is pore space 
size -majority of pores (90%) are smaller than the average grain size 
shape - pores are irregular in shape, not as angular as in previous slides 

Pore filling - -60% of the pores have been filled with kaolinite 

The slide is comprised predominately of quartz grains and is very similar in grain 

size and sorting to P6-1. Over half of the pore spaces have been filled with kaolinite. 

There has been secondary silica growth on the surface of many of the quartz grains. This 

growth has occurred in the form of new crystal faces. In many cases clay minerals define 

the previous grain boundary. 
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Grains show a horizontal alignment. Siderite crystals occur as small clusters 

which fill pores (Figure P6-6a). These crystals contain less Mg (minor) than the siderite 

crystals in P6-2 (Appendix 3). In thin section Fe-carbonate grains have filled pore spaces 

in one area of the slide. 

Figure P6-6a Small crystals of siderite have filled pore spaces, (magnification 64 x actual 
size). 



Standard 
Element Zaf 

Mg 0.968 
Ca 0.999 
0 
Total 

P6-2 Analyses 
#1 

Fe 1.092 
Mn 0.987 
Mg 0.723 
Ca 1.09 
Na 0.594 
Si 0.883 
0 
Total 

#2 
Fe 1.091 
Mn 0.986 
Mg 0.723 
Ca 1.089 
Na 0.594 
Si 0.881 
AI 0.731 
0 
Total 

#3 (light area) 
Fe 1.113 
Mn 1.006 
Mg 0.696 
Ca 1.115 
s 0.985 
Si 0.906 
p 0.908 
0 
Total 

#4 (darker area) 
Fe 1.078 
Mn 0.974 
Mg 0.733 
Ca 1.063 
s 0.982 
0 
Total 

APPENDIX3 
Microprobe Results 

%Eimt St. Dev Atom. 0/o 
12.871 0.076 24.417 MgO 
22.233 0.108 25.853 
17.347 50 
52.451 100 

32.435 0.244 33.151 FeO 
1.939 0.086 2.014 MnO 
5.126 0.065 12.037 MgO 
1.382 0.04 1.968 CaO 
0.24 0.069 0.597 Na20 

0.125 0.028 0.254 Si02 
14.009 49.978 
55.257 100 

32.791 0.245 32.704 FeO 
2.172 0.087 2.202 MnO 
5.299 0.065 12.141 MgO 
1.205 0.039 1.675 CaO 
0.291 0.069 0.706 Na20 
0.152 0.028 0.302 Si02 
0.115 0.035 0.237 Al203 

14.327 50.034 
56.397 100 

35.252 0.253 39.87 FeO 
3.281 0.097 3.772 MnO 
1.118 0.048 2.906 MgO 
1.202 0.039 1.894 CaO 
0.139 0.034 0.274 803 
0.106 0.028 0.239 Si02 
0.182 0.048 0.372 P205 

12.835 50.673 
54.116 100 

38.347 0.267 27.67 FeO 
2.529 0.094 1.855 MnO 
2.323 0.053 3.851 MgO 
0.363 0.036 0.365 CaO 
6.468 0.063 8.13 803 

23.079 58.13 
73.109 100 

A3-1 

%Oxide Formula 

21.342 0.488 
31.109 0.512 

1 
52.451 1 

41.727 0.663 
2.503 0.04 

8.5 0.241 
1.934 0.39 
0.324 0.12 
0.268 0.005 

1 
55.257 1.001 

42.185 0.654 
2.805 0.044 
6.786 0.243 
1.686 0.033 
0.393 0.014 
0.326 0.006 
0.217 0.005 

1 
56.397 0.999 

45.351 0.787 
4.236 0.074 
1.854 0.057 
1.682 0.037 
0.347 0.005 
0.228 0.005 
0.418 0.007 

1 
54.116 0.973 

49.333 0.476 
3.266 0.032 
3.852 0.066 
0.507 0.006 

16.151 0.14 
1 

73.109 0.72 



APPENDIX3 A3-2 

!Element Zaf %Eimt St. Dev Atom. % o/o Oxide Formula 
#5 (dark area) 

Fe 1.101 32.543 0.245 33.916 FeO 41.866 0.679 
Mn 0.995 4.228 0.104 4.48 MnO 5.46 0.09 
mg 0.715 3.916 0.06 9.375 MgO 6.493 0.188 
Ca 1.101 1.013 0.037 1.472 CaO 1.418 0.029 
Na 0.584 0.262 0.068 0.663 Na20 0.353 0.013 
Si 0.891 0.084 0.028 0.173 Si02 0.179 0.003 
0 13.722 49.921 1 
Total 55.768 100 55.768 1.003 

#6 
Fe 1.085 28.439 0.233 27.319 FeO 36.586 0.537 
Mn 0.981 5.341 0.112 5.216 MnO 6.896 0.102 
Mg 0.739 5.954 0.067 13.14 MgO 9.873 0.258 
Ca 1.082 0.65 0.035 0.87 CaO 0.909 0.017 
K 1.127 0.103 0.029 0.142 K20 0.125 0.003 
Si 0.881 0.73 0.031 1.395 Si02 1.563 0.027 
AI 0.736 0.505 0.039 1.005 Si02 0.955 0.02 
0 15.184 50.913 Al203 1 
Total 56.906 100 56.906 0.964 

P6-6 Analyses 
#1 

Fe 1.123 40.627 0.267 44.86 FeO 52.265 0.892 
Mn 1.014 2.088 0.085 2.344 MnO 2.696 0.047 
Mg 0.685 0.329 0.042 0.834 MgO 0.545 0.017 
Ca 1.123 0.358 0.034 0.552 CaO 0.502 0.011 
Na 0.553 0.226 0.035 0.605 Na20 0.304 0.012 
s 0.989 0.16 0.028 0.309 S03 0.401 0.006 
Si 0.906 0.103 0.227 Si02 0.221 0.005 
0 13.043 50.271 1 
Total 56.933 100 56.933 0.989 

#2 
Fe 1.117 36.994 0.258 40.248 FeO 47.592 0.795 
Mn 1.009 4.048 0.104 4.477 MnO 5.227 0.088 
Mg 0.694 0.652 0.044 1.63 MgO 1.081 0.032 
ca 1.118 0.925 0.037 1.402 CaO 1.294 0.028 
Na 0.562 0.218 0.062 0.577 Na20 0.294 0.011 
s 0.988 0.17 0.035 0.322 803 0.424 0.006 
Sl 0.909 0.088 0.028 0.191 Si02 0.188 0.004 
p 0.911 0.257 0.048 0.504 P205 0.588 0.01 

13.337 50.651 1 
Total 56.689 100 0.974 



APPENDIX 3 A3-3 

I Element Zaf o/oEirnt 8t Dev Atom o/o o/o Oxide Formula 
#3(1ighter area) 

Fe 1.121 38.938 0.262 43.297 FeO 50.093 0.857 
Mn 1.013 3.422 0.099 3.868 MnO 4.419 0.077 
Mg 0.689 0.284 0.042 0.725 MgO 0.47 0.014 
Ca 1.122 0.56 0.035 0.868 GaO 0.784 0.017 
8 0.989 0.189 0.035 0.365 803 0.471 0.007 
8i 0.908 0.154 0.028 0.341 8i02 0.33 0.007 
0 13.02 50.536 1 
Total 56.657 100 56.567 0.979 

#4 
Fe 1.116 38.725 0.264 40.023 FeO 49.82 0.788 
Mn 1.008 3.798 0.102 3.99 MnO 4.904 0.079 
Mg 0.695 0.78 0.045 1.852 MgO 1.293 0.036 
Ca 0.568 0.035 0.818 caO 0.764 0.016 
Na 0.064 0.734 Na20 0.394 0.014 
8 0.233 0.036 0.419 803 0.581 0.008 
8i 0.907 0.181 0.029 0.327 8i02 0.388 0.007 
Ti 1.101 0.194 0.053 0.234 Ti02 0.324 0.005 
AI 0.755 0.115 0.033 0.247 Al203 0.218 0.005 
p 0.909 0.187 0.049 0.349 P205 0.429 0.007 
Cl 1.141 0.123 0.028 0.2 Cl 0.123 0.004 
0 14.071 50.762 1 

59.268 100 59.268 0.97 




