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Preface 

This study forms part of a joint project between the Geological Survey of Canada and Saint 

Mary’s University to investigate how the porosity and permeability vary with diagenetic 

minerals in the Scotian Basin, offshore eastern Canada. This report documents the results of 

studies of diagenetic sedimentary petrography and mineral modal abundances from conventional 

cores in Upper Jurassic–Lower Cretaceous reservoir intervals from the wells Cohasset A-52, 

Dauntless D-35, Esperanto K-78, Glenelg field, Kegeshook G-67, Louisbourg J-47, Mic Mac J-

77, Mohican I-100, Onondaga O-95, Panuke B-90, Peskowesk A-99, Sable Island C-67, and 

Wyandot E-53, and from several wells in the Thebaud and Venture fields . It also provides the 

results of the variations of permeability with burial depth, lithofacies, geography, stratigraphy, 

grain size and diagenetic mineral assemblages, which assists in predicting reservoir risk related 

to reservoir quality in the Scotian Basin. 

A subsequent journal publication will use the data in this report to investigate how porosity and 

permeability vary with diagenetic minerals and consequent implications for reservoir quality in 

the Scotian Basin, offshore eastern Canada. 
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Abstract 

The Scotian Basin is an under-explored offshore basin that has produced gas and minor oil from 

Jurassic–Cretaceous deltaic sandstones. Reservoir quality is an important exploration risk in the 

basin. This study investigates whether there are systematic stratigraphic or geographic variations 

in diagenetic mineral assemblages that relate to reservoir permeability. Three data sets are used: 

a compilation of all available core-plug porosity and permeability measurements (3271 in total), 

a subset of 577 corresponding to thin sections with lithofacies assignments, and a subset of 35 

thin sections principally from reservoir sandstones, in which modal abundance of diagenetic 

minerals has been determined by image analysis of scanning electron microscope backscattered 

electron images. Abundances above a threshold of ~ 4% diagenetic kaolinite, calcite and ankerite 

correlate inversely with permeability, but chlorite and possibly siderite correlate positively. 

Diagenetic assemblages show no systematic variation with stratigraphy or geography, both of 

which may have variable detrital supply. Permeability shows the well-known variation with 

grain size and depth of burial, but after correcting for these effects is greatest in estuarine 

channel and river-mouth turbidite sandstones. Local effects such as facies distribution, 

architecture of channel sandstones, fluid pathways related to complex salt tectonics, and the 

effects of overpressure are more important than predictable basin-wide effects such as detrital 

supply, regional depositional lithofacies or sequence stratigraphy in controlling sandstone 

reservoir quality. 
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1. Introduction 

The Scotian Basin (Fig. 1A) is a passive-margin offshore basin that initially formed during 

Late Triassic to Early Jurassic rifting (Wade and MacLean, 1990). Known sandstone reservoirs 

are in Upper Jurassic–Lower Cretaceous deltaic sandstones (Fig. 1B) on the Scotian Shelf and 

deep-water turbidites in salt-bound minibasins on the Scotian Slope, which host natural gas and 

minor oil. Mesozoic detrital supply differed between the eastern, central and western parts of the 

basin (e.g. Tsikouras et al., 2011; Zhang et al., 2014). Jurassic rocks are principally carbonates, 

and include the upper Jurassic Abenaki Formation carbonate bank in the western part of the 

basin and mixed limestones and clastic rocks of the MicMac Formation in the eastern part of the 

basin (Fig. 1B). Upper Jurassic to Lower Cretaceous rocks comprise fluvial, deltaic, and shelf 

sandstones and shales of the Missisauga and Logan Canyon formations.  

Exploration experience in the basin is that reservoir quality is an important exploration risk 

in many plays. Poor reservoir quality is commonly related to cementation by carbonates, silica or 

clays. Most reservoir rocks (CNSOPB, 2000) are thick sandstones of fluvial-estuarine (facies 4) 

or river-mouth turbidite (facies 9) origin, although some occur in delta-front turbidites (facies 0) 

and shoreface sandstones (facies 2). The lithofacies scheme of Gould et al. (2012) is used in this 

report. 0 = mudstone-sandstone prodeltaic turbidites; 1 = open shelf bioturbated fossiliferous 

mudstone, minor sandstone; 2 = shelf and shoreface sandstones and mudstones; 3 = open shelf 

transgressive muddy sandstone; 4 = fluvial and estuarine channel sandstones; 5 = sandy tidal flat 

and channel sandstone, lesser mudstone; 6= tidal flat and intertidal mudstone, minor sandstone; 9 

= river-mouth turbidite sandstone; 10 = facies with intense syn-sedimentary deformation. 

Reservoir quality is one of the key risk factors for prospectivity during oil and gas 

exploration, and porosity and permeability are major controls on reservoir quality. A detailed 
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understanding of where to expect high porosity and permeability is needed to appraise the 

economic viability of petroleum discoveries and to plan field development (Selley, 1998). 

Porosity and permeability are initially controlled by sedimentary conditions at the time of 

deposition but are subsequently changed through compaction and diagenesis. Diagenesis refers 

to the physical and chemical processes that occur from the start of deposition, continuing through 

compaction, lithification and beyond, but stopping short of the onset of metamorphism (de 

Segonzac, 1968). Diagenesis may enhance, preserve or destroy porosity and permeability 

(Stonecipher et al., 1984). Diagenesis in the basin is reported to include cementation by quartz 

overgrowths, clay minerals (kaolinite and illite), carbonate (Fe-calcite and ankerite) and chlorite, 

and development of secondary porosity by dissolution of quartz, K-feldspar, and carbonate 

cements, in some cases associated with pervasive fracturing (Karim et al., 2010, 2011; Gould et 

al., 2010; Pe-Piper et al., 2014). An understanding of the diagenetic minerals within sandstones, 

which is dependent on the diagenetic processes, is crucial for the assessment of porosity and 

permeability of reservoirs.  

The objectives of this work are: 

1) Based on the detailed investigation of diagenetic minerals in sandstones from known reservoir 

intervals, examine if there is a link between good reservoir quality and diagenetic mineral 

assemblages on a basin-scale; 

2) Regionally assess, and if possible quantify, exploration risk related to reservoir quality in the 

Scotian Basin as controlled by diagenesis. 
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2. Approach and Methods 

Porosity and permeability measurements carried out on core plugs from the reservoir 

intervals are available from the Canada-Nova Scotia Offshore Petroleum Board (CNSOPB: 

http://www.cnsopbdmc.ca/). Those measurements were compiled by Gould et al. (2011). A 

subset of 557 samples is linked to lithofacies and mean grain size and has been further refined 

and interpreted in this study (Appendix 1). In addition, 35 sandstone samples within 20 wells 

(Fig. 1) from conventional cores that are archived at the Canada-Nova Scotia Offshore petroleum 

Board Geoscience Research Centre in Dartmouth, Nova Scotia, were selected for mineralogical 

analysis, modal counting, and whole-rock X-ray diffraction (XRD) and geochemical analysis.  

The selection of 35 samples for this study was based on the following criteria:  

1) Sandstones in reservoir intervals, covering the geographical range of the Scotian Basin. 

2) Sandstones from facies 4 or 9 (estuarine channels, river-mouth turbidites) that represent the 

principal reservoir facies in the basin. If not available, then other sandstone facies from a 

reservoir interval were selected. 

3) Availability of porosity and permeability measurements from the same bed. 

All the samples were lightly brushed and washed in an ultrasonic bath in order to remove 

any remnant drilling mud and other contaminants such as minerals evaporated from residual 

seawater. Polished thin sections for mineral analysis and point counting were made from a slice 

of the samples. The residue samples were crushed for X-ray diffraction and geochemical 

analysis. Mineral analysis was carried out using energy-dispersive spectroscopy (EDS) on a LEO 

1450 VP SME scanning electron microscope (SEM) with maximum resolution of 3.5 nm at 25 

kV at Saint Mary’s University, Halifax, Canada. This SEM uses a tungsten filament to supply 

electrons to produce a back-scattered electron (BSE) image of grains on the polished thin section 
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(Appendix 2). A grey-scale cathodoluminescence image (SEM-CL) was also taken for samples 

from the Louisbourg J-47 well in order to clearly show fracturing, overgrowth and contacts of 

crystals (Appendix 3). The working conditions for the SEM-CL are 20 kV and 0.33 mA. 

The traditional Gazzi-Dickinson method for point counting is difficult to apply in this study 

because fine-grained diagenetic minerals in the cement, matrix or pores, such as chlorite and clay 

minerals, are beyond the resolving power of the standard petrographic microscope and would 

thus remain undocumented in our results. However, these diagenetic minerals play a great role in 

the porosity and permeability of the rocks. Different minerals can be differentiated from their 

different gray-scale brightness on a BSE image gray-level scale extending from 0-255 (Tovey 

and Krinsley, 1992). This is because the brightness of different mineral phases has been 

documented to be mainly dependent on the backscatter coefficient, which is a function of mean 

atomic number (e.g. Heinrich, 1964). Segmentation thresholds can be set to define windows for 

each mineral phase in the gray level spectrum for mineral identification in the BSE image. Pores 

as small as 0.1 µm in the thin section can be clearly distinguished (Krinsley et al., 1998) as 

totally black areas in the BSE images (grayscale = 0). These relationships suggest that BSE 

imaging can be used both for the identification of pore spaces in a sample (a porosity estimator) 

and a proxy technique for mineral identification. In this study, a new modal counting method 

with the aid of BSE microscopy and image analyzer program “Image J” has been developed as 

follows. 

The principle of this method is to get the high-quality BSE images in which all different 

minerals or phases should have different brightness (grayscale). Firstly and importantly, one 

reference site is chosen to include as many minerals as possible which are present in the slide, for 

setting up the appropriate brightness and contrast for each thin section. The appropriate 
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magnification is determined under which small grains can be selected and analyzed precisely and 

coarse grains, which might disproportionately fill the image, were avoided. Secondly, for the 

reference site, contrast and brightness are adjusted to maximize contrast of different minerals in 

order to make sure all the different minerals at different brightness can be optically distinguished 

and also detected in the Image J with the aid of EDS analysis to identify all present minerals. 

Thereafter, once fixed, the values of contrast and brightness should not be changed for this 

sample. Then representative BSE images are taken for mineral modal composition to cover the 

thin section, the number of which depends on the magnification used under SEM. At a 

magnification of 250 X, take 15 images; at 150 X, take 10 images at least, 15 at the most. 

Several EDS analyses are also required in each BSE image in order to confirm the mineral 

identification based on BSE image analysis. Finally all the BSE images, except the reference 

site, are merged and different thresholds for different minerals can be determined by the ImageJ 

program. Then the ImageJ program measures the area of pores and each mineral by selecting 

areas within a specific range of brightness for pores and different minerals, and thus the porosity 

and modal composition of each mineral can be calculated. 

However, there are some limitations in using this method of modal composition because the 

BSE detector is routinely able only to resolve differences in atomic number of about 0.1 

(Krinsley et al., 1998). Therefore, the minerals whose average atomic numbers are similar 

(difference <0.1) cannot be well-distinguished. For example, quartz and albite have similar 

average atomic numbers with no unique textural difference, so they cannot be readily 

distinguished in the BSE image. It is also difficult to distinguish some high atomic-number 

minerals such as pyrite, barite, zircon and monazite, resulting from too high brightness compared 

with the lowest brightness of kaolinite, quartz and albite shown in the thin section. Even though 
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muscovite and illite have similar average atomic values and thus similar brightness in the BSE 

image, they can be separated in terms of their different occurrences and textures. Therefore, with 

the aid of textural analysis, mineral modal composition was determined for the following 

minerals or groups of minerals in this study: quartz + albite, calcite (including Fe-calcite), 

ankerite, dolomite, siderite, chlorite, muscovite, illite, kaolinite, smectite, microcrystalline silica 

cement, rutile + ilmenite, chromite, apatite, and an undivided set of high molecular weight 

minerals including pyrite, barite, zircon, monazite, sphalerite and Al-phosphate. The BSE 

images, EDS analyses and modal composition results are provided in Appendix 2. In addition, 

the relative abundance of each of primary and secondary porosity was estimated on a scale from 

very low to high from the BSE images (Table 1). 

Samples were analysed by XRD to determine the relative abundances of the clay minerals. 

Samples were powdered to <20 µm in a McCrone micronizing mill and random sidepack mounts 

were prepared following the method of Środoń et al. (2001). Kaolinite, Fe-chlorite, 2:1 Fe-rich 

clays (nontronite + glauconite + Fe-rich illite + celadonite) and 2:1 Al-rich clays (smectite + 

illite-smectite + illite + Al-rich mica) have been measured from their 060 diffractions. 

Diffractograms have been produced for each slide, which contain two ranges. ‘Range 1’ records 

measurements from 5˚ 2θ to 69.5˚ 2θ at a step interval of 0.02˚ 2θ every 2 seconds. ‘Range 2’ 

records measurements from 69.5˚ 2θ to 77˚ 2θ at a step interval of 0.01˚ 2θ every 5 seconds. 

Illite, kaolinite, Fe-chlorite and Mg-chlorite have also been quantified from their low 2 

diffractions where present.  

Most samples were analysed for both major and trace elements by Activation Laboratories 

Ltd. according to their codes 4Lithoresearch and 4B1 (Activation Laboratories Ltd., 2014), 

which combine lithium metaborate/tetraborate fusion ICP analysis with a trace element ICP-MS 
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package. The results of X-ray diffraction and whole-rock geochemical analysis are provided in 

Appendix 3.  

Samples with permeability and porosity data, mineral modal analysis and whole-rock 

geochemical analysis were tested with multiple statistical methods including biplots, correlation 

matrix, principal component analysis (PCA) and cluster analysis. Correlation matrix and PCA 

analysis were conducted with the statistical package SYSTAT, and cluster analysis for grouping 

samples based on the similarity was performed on the “R” program using the package “cluster”. 

 

3. Data presentation 

3.1 Sample description 

Using the methods described in the previous section, a large number of backscattered 

electron (BSE) images and mineral analyses have been collected (Appendix 2) from which the 

following data have been distilled. 

 

Cohasset A-52 well 

Sample 2352.98 m, Cree Member, Logan Canyon Formation, lithofacies 4, fine-grained 

sandstone, porosity = 22.85% and plug permeability= 178 mD (Appendix 2-1). Framework 

grains (modal abundance 67%) in this sample are mainly composed of quartz, albite, K-feldspar, 

muscovite and lithic clasts embedded by some silty matrix (Fig. 2A). Framework grains were not 

strongly compacted resulting in high primary porosity. Cements of carbonate minerals, including 

calcite (Fe-calcite) and ankerite, and kaolinite fill some interstitial pores. Rare siderite appears in 

the cleavage of detrital muscovite (Fig. 2A). Fibrous illite associated with fibrous chlorite is 
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located in the pores. Secondary porosity is low in this sample, indicated by only rare dissolution 

in detrital minerals. 

Sample 2390.52 m, Cree Member, Logan Canyon Formation, lithofacies 9, medium-grained 

sandstone, porosity = 24.57% and plug permeability = 4050 mD (Appendix 2-2). Detrital 

minerals including mainly quartz, albite, K-feldspar and chlorite are not compacted, resulting in 

high primary porosity. Albitization occurs in some K-feldspar grains (Fig. 2B). A very small 

amount of diagenetic rutile, pyrite and barite are present in this sample. 

Sample 2602.65 m, Upper member, Missisauga Formation, lithofacies 9, very fine-grained 

sandstone, porosity = 24.83% and plug permeability = 128 mD (Appendix 2-3). Little compacted 

detrital quartz, albite, K-feldspar, muscovite and siderite intraclasts provide abundant primary 

pores (Fig. 2C). Most detrital minerals have been slightly fractured and corroded. Chlorite 

appears as the alteration product of framework grains of muscovite and K-feldspar. Common 

rhombic siderite and some calcite (Fe-calcite) fill the primary pores. Fibrous illite associated 

with fibrous chlorite is located in the lithic clasts. Digenetic rutile with a straight edge (Fig. 2C) 

and pyrite occur. 

 

Dauntless D-35 well 

Sample 3165.65 m, Upper Member, Missisauga Formation, lithofacies 9, medium-grained 

sandstone, porosity = 23.68% and plug permeability = 680 mD (Appendix 2-4). Little compacted 

detrital grains result in large primary intergranular pores. Detrital K-feldspar has been 

moderately dissolved and broken down, some of which has been albitized. Small amount of 

diagenetic rutile and framboidal pyrite fills some of the primary pores and dissolved voids in 

quartz. Fibrous illite and chlorite also appear in the pores and also in the lithic clast. 



16 

 

 

Esperanto K-78 well 

Sample 2968.46 m, Middle member, Missisauga Formation, lithofacies 4, medium-grained 

sandstone, porosity = 1.08% and plug permeability = 1.98 mD (Appendix 2-5). Calcite (Fe-

calcite) cement fills large intergranular pores between poorly-sorted little compacted detrital 

grains including quartz, albite, K-feldspar, lithic clast and siderite intraclasts (Fig. 2D). There are 

some dissolved voids in the detrital minerals and calcite cements. Both siderite nodules and 

rhombic siderite are present in the sample. 

 

Glenelg E-58 well 

Sample 3006.02 m, Cree Member, Logan Canyon Formation, lithofacies 2, very fine-grained 

sandstone, porosity = 10.33% and plug permeability = 0.26 mD (Appendix 2-6). Early ankerite 

cement fills the primary pores and also partially replaces detrital K-feldspar and quartz. Late 

siderite fills the dissolution voids or replaces calcite in some places (Fig. 2E). Detrital grains and 

ankerite cement have been partially dissolved. Kaolinite fills in intergranular pores and 

dissolution voids. Diagenetic rutile and framboidal pyrite are present. 

Sample 3526.41 m, Upper member, Missisauga Formation, lithofacies 9, very fine-grained 

sandstone, porosity= 11% and plug permeability = 25.8 mD (Appendix 2-7). Detrital grains 

include quartz, albite, K-feldspar and muscovite. Early intergranular ankerite cement is replaced 

by later siderite rhombohedra in most places. Dissolution is pervasively developed throughout 

the sample. Kaolinite cement is developed in pores. Diagenetic barite, sphalerite and rutile are 

also present. 
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Glenelg H-59 well 

Sample 3904.80 m, Upper member, Missisauga Formation, lithofacies 9, very fine-grained 

sandstone, porosity = 7.61% (Appendix 2-8). Detrital minerals and lithic clasts are compacted 

and cemented by early calcite (Fe-calcite) and later ankerite indicated by the replacement of Fe-

calcite. 

 

Glenelg N-49 well 

Sample 3000.66 m, Cree Member, Logan Canyon Formation, lithofacies 4, medium-grained 

sandstone, porosity = 3.8 and plug permeability = 35.3 mD (Appendix 2-9). Calcite (Fe-calcite) 

cement fills the primary pores among uncompacted detrital grains including quartz, albite, K-

feldspar, muscovite and lithic clasts. There are dissolution voids in the calcite cement, some of 

which has been occupied by kaolinite. Fibrous illite and chlorite also appear in the dissolution 

voids. 

 

Kegeshook G-67 well 

Sample 1907.39 m, Cree Member, Logan Canyon Formation, lithofacies 4, very fine-grained 

sandstone, porosity = 10.18% and plug permeability = 386 mD (Appendix 2-10). The 

compaction of detrital minerals including mainly quartz, albite, K-feldspar and muscovite, 

intraclasts and lithic clasts leads to moderate primary pores in the sample. Most of chlorite is 

from the alteration of K-feldspar and muscovite, and some chlorite together with illite is present 

in grain boundaries and pores. This sample also contains smectite and a small amount of calcite 

as pore-filling cements (Fig. 2F). Siderite is common as both cement in rhombohedra and 
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intraclasts. Some siderite occurs in the dissolution voids and fractures of smectite and calcite. 

There are small amounts of diagenetic rutile and framboidal pyrite in the sample. 

Sample 2117.78 m, Upper member, Missisauga Formation, lithofacies 5, fine-grained sandstone, 

porosity = 23.13% and plug permeability = 32.6 mD (Appendix 2-11). Framework grains are 

mainly composed of quartz, albite, K-feldspar, muscovite and lithic clasts embedded in a silty 

matrix. A small number of siderite intraclasts are present. There are common smectite and rare 

fibrous illite, chlorite and kaolinite filling the intergranular pores. 

Sample 2435.90 m, Middle member, Missisauga Formation, lithofacies 4, coarse-grained 

sandstone, porosity = 23.67% and plug permeability = 1770 mD (Appendix 2-12). Smectite is 

common and fills the primary pores among detrital grains. There is albitization of K-feldspar in 

some places. 

 

Louisbourg J-47 well 

All three samples with depth >4 km are characterized by common brown-dark brown high-

silica cement. The silica cement occurs as microcrystalline silica with some small rutile grains 

(Fig. 2G). The abundance of high-Si cement increases with depth. 

Sample 4087.25 m, Middle member, Missisauga Formation, lithofacies 4, fine-grained 

sandstone with muddy sandstone lamina (Fig. 3A), porosity = 0.9% and plug permeability = 0.12 

mD (Appendix 2-13). Detrital grains are tightly compacted, resulting in very low primary 

porosity. Ankerite, calcite and kaolinite cement fill most of the intergranular pores. Silica 

cementation, as microcrystalline silica (Fig. 3A) was commonly developed, especially within the 

muddy laminae. Widespread quartz overgrowths have been recorded in EDS-CL image (Fig. 
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3B). Rare siderite and illite are present in the cement. Bedding-parallel fractures are also seen in 

this sample. Diagenetic barite and pyrite are present. 

Sample 4406.64 m, Mic Mac Formation, lithofacies 4, fine-grained sandstone, porosity = 3.14% 

and plug permeability = 0.32 mD (Appendix 2-14). Detrital grains are also tightly compacted and 

ankerite, calcite, kaolinite and high-Si cement fill most of the primary pores between detrital 

grains.  

Sample 4527.60 m, Mic Mac Formation, lithofacies 4, medium-grained sandstone, 

porosity=10.86% and plug permeability=7.92 mD (Appendix 2-15). Detrital grains are tightly 

compacted and ankerite, kaolinite and high-Si cement fill most of the pores. Common quartz 

overgrowths and sutured contacts between quartz grains can be seen (Fig. 3D). Quartz 

dissolution is widespread as indicated by largely dissolved quartz overgrowths and abundant 

residual fragments of quartz (Figs. 2G, 3D). 

 

Mic Mac J-77 well 

Sample 2815.22 m, Middle member, Missisauga Formation, lithofacies 4, coarse-grained 

sandstone, porosity=18.98% and plug permeability=2380 mD (Appendix 2-16). Uncompacted 

detrital grains including quartz, albite, K-feldspar and lithic clasts result in high primary porosity. 

There are fractures in most detrital grains. 

 

Mohican I-100 well 

Sample 3692.42 m, Mohican Formation, lithofacies (?)5, very fine-grained sandstone, porosity = 

1.25% (Appendix 2-17). Anhydrite cement fills the primary pores and partly replaces some 

detrital grains including quartz, K-feldspar and lithic clasts. Altered detrital ilmenite is abundant 
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and characterized by common secondary pores filled with quartz and digenetic illite (Fig. 2H). 

Diagenetic magnetite occurs with sharp and straight crystal outlines.  

 

Onondaga O-95 well 

Sample 3266.71 m, Middle member, Missisauga Formation, lithofacies 4, very fine-grained 

sandstone, porosity = 1.44% and plug permeability = 0.04 mD (Appendix 2-18). Ankerite 

cement fills the intergranular pores between uncompacted detrital grains including quartz, albite, 

K-feldspar, muscovite, ilmenite, rutile, zircon, and chromite. Detrital K-feldspar is partly 

albitized. A small amount of kaolinite plugs the pores. Scattered framboidal pyrite is present in 

dissolution voids of detrital grains and ankerite cement. 

Sample 3268.67 m, Middle member, Missisauga Formation, lithofacies 4, very fine-grained 

sandstone, porosity = 11.85% and plug permeability = 0.06 mD (Appendix 2-19). Detrital grains 

are compacted and common kaolinite fills the intergranular pores. Detrital K-feldspar is partly 

albitized. Chlorite appears along detrital grain boundaries and as alteration of muscovite. 

Diagenetic rutile partly replaces quartz or shows straight crystal outlines. Diagenetic framboidal 

pyrite is also present. 

Sample 3268.73 m, Middle member, Missisauga Formation, lithofacies 4, fine-grained 

sandstone with patches of carbonate, porosity = 6.24% and plug permeability = 3.69 mD 

(Appendix 2-20). Common ankerite cement replacing early calcite occurs in areas of poorly-

sorted uncompacted detrital grains, while kaolinite cement is developed in areas of tightly 

compacted detrital grains. 

Sample 3269.82 m, Middle member, Missisauga Formation, lithofacies 9, very fine-grained 

sandstone, porosity = 0.94% and plug permeability = 0.03 mD (Appendix 2-21). Common 
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ankerite cement has been later dolomitized. The dolomite occurs either as stringers in early 

ankerite or it fills pores. Detrital K-feldspar is partly albitized. A small amount of kaolinite plugs 

the primary pores. Composite veins cross-cut detrital grains and are composed of a combination 

of the minerals barite, Fe-calcite, ankerite, and occasionally kaolinite (Fig. 2I).  

 

 

Panuke B-90 well 

Sample 2075.19 m, Cree Member, Logan Canyon Formation, lithofacies 9, fine-grained 

sandstone, porosity=8.52% and plug permeability=3.78 mD (Appendix 2-22). Framework grains 

are mainly composed of quartz, albite, K-feldspar, muscovite and lithic clasts embedded in a 

silty matrix. Common kaolinite cementation plugs primary pores. Fibrous illite associated with 

fibrous chlorite is located in the pores and lithic clasts. Chlorite also appears as an alteration 

product of detrital minerals. 

Sample 2018.15 m, Cree member, Logan Canyon Formation, lithofacies 9, fine-grained 

sandstone with abundant siderite intraclasts, porosity = 14.85% and plug permeability = 3.76 mD 

(Appendix 2-23). Common calcite and kaolinite cement fills intergranular pores. Abundant 

intraclasts contain siderite, chlorite, illite and quartz and have well-developed fractures. 

Diagenetic rutile shows straight outlines and replaces detrital quartz (Fig. 2J). 

Sample 2295.40 m, Upper member, Missisauga Formation, lithofacies 4, very fine-grained 

sandstone, porosity = 13.87% and plug permeability = 408 mD (Appendix 2-24). A small 

amount of calcite, siderite and kaolinite is developed, resulting in abundant empty primary pores 

between compacted detrital grains. Glauconite is present in this sample. Diagenetic rutile shows 

straight outline and replaces detrital quartz. 
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Peskowesk A-99 well 

Sample 2238.65 m, Cree member, Logan Canyon Formation, lithofacies 4, coarse-grained 

sandstone, porosity=15.5% and plug permeability=300 mD (Appendix 2-25). Kaolinite 

cementation plugs some primary pores between detrital grains including quartz, albite, K-

feldspar, muscovite, ilmenite and lithic clasts. Fibrous illite and fibrous chlorite are present in 

lithic clasts and also fill pores. 

Sample 2470.66 m, Upper member, Missisauga Formation, lithofacies 0, fine-grained sandstone, 

porosity = 23.97% and plug permeability = 84.1 mD (Appendix 2-26). Uncompacted detrital 

grains result in abundant primary pores. Generally no cementation although kaolinite cement 

occasionally fills the pores.  

Sample 2936.06 m, Middle member, Missisauga Formation, lithofacies 9, fine-grained 

sandstone, porosity = 3.05% and plug permeability = 0.94 mD (Appendix 2-27). Abundant 

calcite (Fe-calcite) cements little compacted detrital grains. There are common dissolution voids 

in the calcite plugged by late kaolinite.  

Sample 3794.17 m, Mic Mac Formation, lithofacies 4, medium-grained sandstone, porosity = 

8.03% and plug permeability = 1.95 mD (Appendix 2-28). Framework grains including quartz, 

albite, muscovite and chromite and lithic clasts are tightly compacted and embedded in a silty 

matrix. A small amount of kaolinite and ankerite cement plugs the primary porosity. Fibrous 

illite and fibrous chlorite are present both in lithic clasts and matrix. Chlorite also occurs as an 

alteration product of muscovite.  
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Sable Island C-67 well 

Sample 3378.01, Middle member, Missisauga Formation, lithofacies (?)2, fine-grained 

sandstone, porosity=12.02% and plug permeability=78 mD (Appendix 2-29). The detrital 

minerals and lithic clasts are not tightly compacted and only small amounts of calcite, ankerite 

and kaolinite cement occur. There is albitization in K-feldspar. 

 

Thebaud C-74 well 

Sample 3911.66 m, Lower member, Missisauga Formation, lithofacies 4/9, medium-grained 

sandstone, porosity = 13.59% and plug permeability = 30.4 mD (Appendix 2-30). Detrital grains 

are not tightly compacted and calcite cement is only rarely present, which results in high 

porosity. Fibrous chlorite and fibrous illite are common in the lithic clasts. 

 

Thebaud I-93 well 

Sample 3924.81 m, Lower member, Missisauga Formation, lithofacies 4, very fine-grained 

sandstone, porosity = 18.95% and plug permeability = 54.4 mD (Appendix 2-31). Detrital grains 

consisting of quartz, albite, muscovite, zircon, ilmenite and lithic clasts are not tightly compacted 

and only a small amount of calcite cement is present in the pores, resulting in high porosity. 

Chlorite rims are widely developed on both detrital grains and calcite (Fig. 2K). 

 

Thebaud 3 well 

Sample 3912.40 m, Lower member, Missisauga Formation, lithofacies 4, medium-grained 

sandstone, porosity = 7.57% and plug permeability = 2290 mD (Appendix 2-32). Calcite cement 



24 

 

is locally present in the pores between detrital grains. Common chlorite rims are developed on 

quartz grains and pores. Fracturing related to grain contacts is widespread (Fig. 2L). 

 

Venture B-52 well 

Sample 5045.32 m, Lower member, Missisauga Formation, lithofacies 4, fine-grained 

sandstone, porosity = 0.22% and plug permeability = 0.22 mD (Appendix 2-33). Common calcite 

(Fe-calcite) cement is found between little compacted detrital grains, which  include quartz, 

albite, muscovite, apatite, ilmenite, zircon, lithic clasts and spherical coated grains (Fig. 2M). 

The coating of framework grains is mainly composed of illite and chlorite. 

 

Venture H-22 well 

Sample 4968.05 m, Lower member, Missisauga Formation, lithofacies 9, very fine-grained 

sandstone, porosity=2.73% and plug permeability=2.61 mD (Appendix 2-34). Tightly compacted 

detrital grains are embedded in a silty matrix and cemented by calcite (Fe-calcite). Fibrous 

chlorite and illite are common in the pores and matrix. Diagenetic apatite shows straight crystal 

outlines. 

 

Wyandot E-53 well 

Sample 2876.81 m, Mohican Formation, lithofacies 9, coarse-grained sandstone, 

porosity=15.52% (Appendix 2-35). Poorly-sorted detrital grains are embedded in a silty matrix. 

Abundant dissolution voids are present in the detrital grains. 
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3.2 Diagenetic minerals present 

In summary, there is much variability in the diagenetic minerals of sandstones identified 

from BSE image analysis (Table 1). Quartz, albite, calcite, ankerite, siderite, chlorite, kaolinite, 

illite, smectite, apatite, rutile, pyrite, barite and sphalerite are the main diagenetic minerals 

present in the investigated samples.  

Quartz (including albite that is indistinguishable in BSE intensity) is the dominant 

framework mineral (Fig. 2) and also occurs as original inclusions in some detrital ilmenite (Fig. 

2H). Quartz also occurs as diagenetic overgrowths on framework quartz grains. Secondary 

porosity in both framework grains and overgrowths of quartz has been seen in some samples 

(Fig. 3). Diagenetic albite has formed from the albitization of K-feldspar framework grains, but 

has not been systematically distinguished from all types of quartz overgrowth. Therefore, the 

following numerical analysis does  not include the modal compositions of diagenetic quartz or 

albite.  

Calcite (including ferroan calcite) is generally more abundant as cement than other 

carbonate minerals such as ankerite, dolomite and siderite. Rhombic siderite forms rims on 

framework quartz, fills pores and also replaces some detrital minerals like feldspar (Fig. 2F). 

Most of the kaolinite with book-like texture has plugged primary pores (Fig. 2E). The chlorite 

mainly appears as the alteration product of framework grains of muscovite and biotite. In some 

samples, especially in the Thebaud field, chlorite occurs at the rims of detrital quartz grains (Fig. 

2L). Fibrous illite is typically located in pores with fibrous chlorite (Fig. 2A). Illite also appears 

as an alteration product of lithic clasts, mudstone intraclasts or detrital K-feldspar (Fig. 2F). 

Smectite is most abundant as a pore-filling cement in the Kegeshook G-67 well (Fig. 2F). 

Diagenetic apatite and titania minerals replace albite and calcite and fill the pores in some 
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samples (Fig. 2J). Pyrite is mostly in the form of framboids (Fig. 2A, F). Barite and sphalerite 

occur in very low abundances, replacing detrital muscovite and K-feldspar, except in one sample 

from the Onondaga O-95 well where barite occurs in composite veins (Fig. 2I). Diagenetic 

microcrystalline silica has been found in the Louisbourg J-47 well (Fig. 2G). 

Although the sum of all mineral modal compositions is constant (100%), because quartz and 

feldspar dominate the mineral phases in sandstones, the diagenetic mineral modal abundances 

can be treated as numerically independent. 

 

3.3 XRD analysis 

Since quartz dominates the mineral phases in sandstones, the peaks of minerals with low 

abundance are severely overwhelmed by quartz in the diffractograms (Hiller, 2000). Feldspar is 

also difficult to analyse, because of its relatively low abundance, variable composition, 

microstructural intergrowths and preferred orientation as a result of more than one good cleavage 

(Chipear and Bish, 1995). Nevertheless, the XRD results can be compared with the modal 

analysis results. Mg-chlorite 060 diffractions are overlapped by abundant quartz, but Fe-chlorite 

abundances by BSE image analysis and XRD show a good correlation for most of the samples. 

There is also a good correlation for calcite by both methods (Fig. 4A). Illite from XRD analysis 

is also consistent with BSE image analysis except for several outliers, which might result from 

illite overlapping with some mixed-layer clays (Fig. 4B). However, abundances of other 

diagenetic minerals such as siderite, pyrite and kaolinite from XRD analysis are not correlated 

with results from BSE image analysis, generally because of low abundance and high background 

caused by abundant quartz in the diffractograms. 
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3.4 Variation of porosity and permeability 

Two types of measurement of porosity are available: laboratory measurements on plugs and 

SEM measurements by BSE image analysis. Porosity from both methods is correlated for most 

of the samples (Fig. 5A) and differences are in part because the two measurements were not 

precisely co-located, even when taken from the same bed (Table 1). There is an expected good 

positive correlation between porosity and permeability (Fig. 5B). The permeability shows a 

positive correlation with grain size, except for some samples with high calcite cement which 

reduces the permeability (Fig. 6A). In general, samples with high permeability tend to be at 

shallow depth, except for some samples from the Lower Missisauga Formation in Thebaud and 

Venture fields at depths >4900 m (Fig. 6B). Furthermore, most samples of Cree Member in the 

eastern basin have good reservoir quality with permeability higher than 10 mD (Fig. 6D). The 

central subbasin samples have higher permeability in the Upper and Lower Missisauga 

Formation but lower permeability in the Middle Missisauga Formation and Mic Mac Formation 

than in the coeval rocks of the eastern basin (Fig. 6D). In both areas, fluvial and estuarine 

channels or river-mouth turbidites (lithofacies = 4 or 9) have higher permeability than other 

facies (Figs. 6C and 7), which is consistent with the criteria of sample selection in the study. The 

abundance of highly permeable samples in lithofacies 4 and 9 thus appears independent of grain 

size, and neither porosity nor permeability can be accounted for by burial depth alone (Figs. 6 

and 7). 

 

3.5 Mineral modal abundance and permeability 

Since there is a well-documented positive correlation between porosity and permeability in 

the general case, permeability is here selected as a single variable to measure reservoir quality, 
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tested against all the diagenetic mineral content. At low abundances of calcite and ankerite, there 

is no systematic correlation with permeability (Fig. 8A and B). However, samples with high 

calcite (>15%) and ankerite (>~5%) tend to have low permeability (Fig. 8A and B). Although 

there are few samples with diagenetic siderite, two samples with higher siderite concentrations 

show higher permeability in contrast with samples with low siderite abundances (Fig. 8C). For 

diagenetic chlorite, there is no relationship with permeability at low abundances, but samples 

with high chlorite (>3%) all show high permeability (Fig. 8D). Low permeability characterizes 

samples with kaolinite abundance > 8% (Fig. 8E). Other diagenetic clay minerals, including illite 

(Fig. 8F), TiO2-minerals and pyrite + barite + sphalerite, do not show any systematic correlation 

with permeability, which can be ascribed to their low abundances in sandstones. 

Therefore, for all the diagenetic minerals at low abundances, there is no systematic variation 

with permeability. However, at high abundance most diagenetic minerals (calcite, ankerite, 

kaolinite) result in lower permeability. The exceptions are chlorite and possibly siderite, which in 

relatively high abundance are correlated with higher permeability. These patterns in Figure 8 

suggest that for abundances below some threshold value, there is no relationship between 

mineral abundance and permeability. A threshold value of 4% abundance seems to apply to the 

minerals illustrated in Figure 8. 

 

3.6 Whole-rock geochemical analysis and permeability 

The correlation coefficient between permeability and individual elements determined from 

whole-rock geochemistry (Table 2) shows that most elements have no significant relationship 

with permeability. There is only weak negative correlation for permeability with TiO2, Al2O3, 

Na2O, P2O5, Ga and Eu. High abundance of TiO2 (>0.4 wt.%) shows a negative trend with 
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permeability (Fig. 9) except for two samples with common detrital ilmenite framework grains. 

Al2O3 up to 3 wt% also displays a negative correlation with permeability. Na2O, P2O5, Ga and 

Eu co-vary with Al2O3 (Fig. 9), indicating the involvement of bioturbated muddy sandstones, as 

these elements are more abundant in mudstones. Loadings of permeability in each of the 

calculated principal components are all very low (-0.4~0.3) (Table 3). Therefore, there is no 

significant principal component based on geochemistry that would indicate an important 

influence on the variability of the permeability. 

 

3.7 Cluster analysis 

Cluster analysis is a statistical procedure of grouping a set of samples in such a way that 

samples in the same cluster are more similar to each other than to those in other clusters. Cluster 

analysis has been carried out in terms of the similarity of porosity, permeability and diagenetic 

minerals (Fig. 10A). Two major clusters have been established. One cluster is dominated by low 

permeability samples with calcite (>20%) from various stratigraphical levels and geographical 

locations, but there is no clear common factor that controls the second cluster. Within that 

second cluster, one sub-cluster contains mostly shallower samples (depth <3 km) in the Cree 

Member of the Logan Canyon Formation with high porosity and permeability. There is another 

sub-cluster with samples from the central basin which are dominated by kaolinite (Fig. 10A, 

Table 1). 

Cluster analysis has also been applied using diagenetic minerals alone, in order to analyze 

the similarity of diagenetic mineral assemblages for all 35 samples (Fig. 10B). One major cluster 

is again controlled by calcite and no single factor dominates the second major cluster. Even 

within sub-clusters, no diagenetic mineral assemblage has been distinguished (Fig. 10). Neither 
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of the two main clusters, nor any of the sub-clusters, showed any clear correlation with 

geographical location, stratigraphy or burial depth. 

 

4. Discussion 

4.1 Reliability of results from BSE image analysis  

BSE image analysis was developed as a simple, low-cost method to analyse a normal BSE 

image from a standard SEM by image analysis in order to quantify abundance of minerals with 

different backscatter response. This method has overcome the problems with traditional point-

counting method in identification of fine-grained minerals. Diagenetic minerals such as calcite, 

ankerite, illite and Fe-chlorite, peaks of which can be distinguished from quartz peaks or the 

background in X-ray diffractograms, showed good correlations between results from both BSE 

image analysis and XRD analysis (Fig. 4). Therefore, the consistency of the results indicates that 

the BSE image analysis is reliable and it provides diagenetic mineral abundance for fine-grained 

minerals which could not easily be obtained by any other inexpensive method. 

Porosity estimation can also be made from the BSE image analysis. By comparing this 

measured porosity with porosity determined on plug samples, most of samples are correlated but 

a few differ (Fig. 5A). This is because plug porosity is measured on plugs extracted from 

conventional core whereas the porosity from BSE image analysis is from one thin section. The 

heterogeneous lithology within the plug essentially contributes to the difference between two 

methods. Overall, the porosity calculated from the BSE image analysis appears reliable in the 

study. 
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4.2 Permeability variations 

Most samples in this study with high permeability occur at shallower burial depths (Fig. 6B), 

as both compaction and cementation tend to increase with burial depth. However, some deep 

samples in the Thebaud and Venture fields have high permeability (Fig. 6B; Lower Missisauga 

central basin samples), indicating that other factors increase the permeability, in this case the 

chlorite rims known from petrographic studies (Fig. 2K; Gould et al., 2010). Grain size plays a 

positive role in the permeability in most of the samples (Fig. 6A), because of larger initial pore 

sizes. However, extensive calcite or kaolinite cementation can offset the grain size effect, for 

example in samples K-78 2968.46 m and A-99 3794.17 m (Fig. 6A). A disproportionately high 

number of high permeability samples are from lithofacies 4 (fluvial-estuarine channels) and 9 

(river-mouth turbidites) compared with sandstones from other facies with similar grain size (Fig. 

6A), which is also illustrated in Figs. 6C and 7. 

Variations in permeability between the eastern and central basin result from a set of 

competing processes related to burial depth, lithofacies, grain size and perhaps detrital supply. 

The Cree Member in the eastern basin has higher average permeability compared with the central 

basin (Figs. 5B and 6D), which probably reflects the lesser burial depths in the east (~2 km) 

compared with the central basin (~3 km). However, high permeabilities (>10
3
 mD) are more 

abundant in the central basin in the Cree Member, and the Upper and Lower Missisauga 

Formation, which may be related to the greater abundance of lithofacies 4 and 9 in the central 

basin (Fig. 6C) and their tendency to occur in thicker units. In contrast, the Middle Missisauga 

Formation in the eastern basin shows higher permeability than in the central basin (Fig. 6D), 

apparently because most of the conventional core in the eastern basin comes from coarser 

grained sandstones in the inboard Mic Mac and Esperanto wells (Fig. 1A, Gould et al., 2011). 
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The central basin also has lower permeability in the Mic Mac Formation compared with the 

coeval rocks in the eastern basin (Fig. 6D). 

Interpretations from the modal composition data are consistent with conventional 

petrographic observations. For example, sample Peskowesk A-99 2936.06 m with low 

permeability (0.93 mD) and porosity (3.05 %) has high calcite (35.2%) and kaolinite (3.4%), so 

that both minerals plug porosity resulting in low permeability (Appendix 2-27). For high-chlorite 

(6.56%) sample Thebaud-3 3912.4 m, with high permeability (2290 mD), most of the chlorite is 

seen to be as rims on detrital quartz (Appendix 2-32). Sample Glenelg E-58 3006.02 has high 

kaolinite (11.28%) seen plugging pores, resulting in low permeability. Carbonate and kaolinite 

cementation and chlorite rims are thus important factors in terms of high carbonate, kaolinite or 

chlorite modal abundances in predicting permeability in the Scotian Basin. 

For all the diagenetic minerals, there is no significant effect on permeability at low mineral 

abundances (Fig. 8). Carbonate minerals (calcite, ankerite and siderite), kaolinite, siderite and 

chlorite start to play a role in influencing porosity and permeability only when their abundances 

exceed a threshold about 4%. For chlorite, siderite and smectite, however, sparse data suggest 

some positive effect on the permeability and porosity. In the case of chlorite, high chlorite 

abundance may be in chlorite rims, which enhance porosity (Gould et al., 2010). In the case of 

siderite, there may be a correlation between late siderite and well-developed secondary porosity 

(Pe-Piper et al., 2014). Other diagenetic minerals in small amounts such as illite, Ti-minerals and 

pyrite + barite + sphalerite do not show any systematic correlation with permeability.  

The threshold in abundance for diagenetic minerals to affect permeability provides an 

explanation as to why cluster analysis did not show regional factors in determining reservoir 

quality (Fig. 10) and there is no correlation between elemental composition and permeability 
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(Table 2). Cluster analysis did show the calcite-dominant cluster and kaolinite-plugged sub-

clusters, which also indicates their significant roles in the Scotian Basin for the prediction of 

reservoir quality.  

In summary, porosity and permeability are controlled by a range of parameters. There are 

some relationships of permeability to carbonate minerals, chlorite, kaolinite and siderite-

dominated diagenetic assemblages and also to burial depth and grain size in the Scotian Basin. 

The relationship of permeability with stratigraphy and depositional lithofacies is also seen. 

 

4.3 Regional factors vs. local factors controlling porosity and permeability 

Neither stratigraphy nor geographical location (which are proxies for varying detrital supply: 

Zhang et al., 2014) appears able to predict the type of diagenesis and the resulting permeability 

of a particular sandstone. Even though diagenetic alteration may seriously affect the porosity and 

permeability of reservoir sandstones, there are no apparent strong regional controlling factors 

which can explain the extensive variability in diagenetic mineral abundances in the basin. The 

heterogeneity of reservoir quality on a basin-scale seems therefore to be importantly affected by 

undetermined local factors, that may be difficult to identify, but which result in variable 

diagenetic processes geographically and stratigraphically. In subsequent paragraphs we identify 

three important local factors which may be relevant to this study. 

4.3.1 Local factors– Fluid pathways 

Salt tectonics has an important influence on the pathways of basinal fluids in the Scotian 

Basin. Salt detachments and associated listric faults allow deep basinal fluids to reach many of 

the wells on the shelf (Pe-Piper et al., 2014). In the Scotian Basin, the peak of salt tectonic 

activity varied from region to region between the Mid Jurassic and Paleocene (Albertz et al., 
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2010; Kendell, 2012). Initiation of movement on salt detachments may allow the new flow of 

hotter, more saline fluids (e.g. Stover et al., 2001), with resulting consequences for diagenesis, as 

proposed by Pe-Piper et al. (2014) for the Late Cretaceous reactivation of the Banquereau 

detachment. Salt withdrawal was also a fundamental cause of normal growth faulting in the 

Scotian Basin (Wade and MacLean, 1990). Fractures at a thin section and hand specimen scale 

related to such faulting have been seen in some investigated samples, especially in the four 

highest-permeability samples. Such unfilled fractures (Fig. 2L) create new empty space within 

grains and also connect previous isolated pores, which results in a significant increase of porosity 

and particularly permeability on a local scale.  

 

4.3.2 Local factors–secondary porosity  

Secondary porosity may improve permeability and reservoir quality. Secondary porosity in 

quartz and in carbonate cements is most common in thick bedded sandstones of facies 4 and 9 

(Fig. 4A) that are developed as channel sandstones (e.g. as demonstrated for the Glenelg field by 

Pe-Piper et al., 2014). Such secondary porosity is commonly associated with late diagenetic 

siderite rims of detrital minerals such as K-feldspar and quartz (Fig. 2F) or late diagenetic 

minerals dolomite, kutnohorite, barite, sphalerite and titania minerals (Pe-Piper et al., 2014). 

Such a mineral assemblage appears related to hot corrosive brines and may account for the 

correlation between siderite and high permeability (Fig. 8C). 

 

4.3.4 Local factors–overpressure 

Overpressure is another potentially important local factor for some investigated samples. 

Many wells in the central basin have substantial overpressure below a depth of ~4 km (Mudford, 
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1988). Silica cementation, as microcrystalline silica from pressure solution and widespread 

quartz overgrowths, has been recorded in samples at a depth >4 km from Louisbourg J-47 well 

(Fig. 3A-D), where the top of the overpressure is about 4520 m (Fig. 3E). Silica cement was 

commonly developed within the muddy laminae in sample 4087.25 m because pressure 

dissolution would be enhanced along laminae of mica-rich or mud intraclasts (Houseknecht, 

1988) (Fig. 3A). For deeper sample 4527.6 m, just within the overpressure zone, silica 

dissolution was increased as indicated by abundant quartz overgrowths that have been largely 

dissolved (Fig. 3C, D). Common sutured contacts between quartz grains were seen (Fig. 3D). 

The modal abundance of microcrystalline silica cement in the sample 4527.6 m was higher than 

in sample 4087. 25 m. This implies that the overpressure had not limited microcrystalline silica 

cementation by forestalling the onset of intergranular pressure solution, which has been 

considered the primary source of silica (e.g. Osborne and Swarbrick, 1999; Worden and Morad, 

2009). Our findings are consistent with those of Taylor et al. (2010), who argued that 

overpressure did not show as much effect on silica cementation as expected by these previous 

authors. The porosity of sample 4527.6 m (10.9 %) is slightly higher than sample 4087.25 m (9 

%) whereas the permeability in the overpressured sample is almost 80 times higher than the 

sample at 4087.25 m. This significant increase in permeability in the Louisburg J-47 well 

indicates the presence of abundant conduits within the overpressure zone. We infer that the 

pervasive quartz dissolution in the deeper sample at Louisbourg J-47 was induced by 

overpressured corrosive fluid, and episodic release of overpressure enabled and established 

conduits. Upward migration of silica-rich fluids led to microcrystalline silica cementation above 

the overpressure zone. 
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4.4 Basin-scale prediction of reservoir quality risk in exploration 

Our study of permeability of reservoir sandstones showed the normal relationships of 

permeability to burial depth (Fig. 6B) and sediment grain size (Fig. 6A). Loss of porosity is 

related to cementation by >4% kaolinite or carbonate, and presumably also to widespread quartz 

cementation. These cements all predate hydrocarbon charge (Karim et al., 2012). Most kaolinite 

is related to meteoric water at sea-level lowstands (Karim et al., 2010), although some is 

mesodiagenetic, but except at a few specific horizons (Cummings and Arnott, 2005; Gould et al., 

2012) it is not possible to predict the stratigraphic location of sandstones with eodiagenetic 

kaolinite. Most carbonate cements are related to supply of bicarbonate ions in basinal fluids from 

the deep basin (Karim et al., 2012), but local availability of calcium carbonate as bioclasts 

appears to favour carbonate cementation (Karim et al., 2011). These factors are likewise difficult 

to predict stratigraphically and geographically. 

Sandstone lithofacies 4 (estuarine channels) and 9 (river-mouth turbidites) make up many of 

the known sandstone reservoir rocks in the Scotian Basin, although reservoirs (CNSOPB, 2000) 

also occur in lithofacies 0 (prodelta turbidites) and 2 (shoreface sandstones). Lithofacies 4 and 9 

show higher average permeability than sandstones with the same grain size in other lithofacies 

(Fig. 6A).  

The presence of particular lithofacies is only one of several possible local factors that appear 

to play a much greater role than regional factors in determining reservoir quality. The pathways 

for basinal fluids that create secondary porosity in some lithofacies 4 and 9 sandstones are also 

likely controlled by details of fault distribution related to salt tectonics. Pervasive fractures may 

reflect the presence of such salt-related faulting, or may be hydraulic fracturing related to 

overpressure. Cementation by microcrystalline silica (Fig. 6E) may also be associated with 
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migration of fluids upwards from the overpressured zone. Although in some basins, late 

diagenetic minerals like fibrous illite cause a permeability decrease in sandstone reservoirs (e.g. 

Ehrenberg and Nadeau, 1989), high abundance of late diagenetic minerals tend to correlate with 

an increase in permeability due to associated secondary porosity in early quartz and carbonate 

cements and framework grains in the Scotian Basin. 

 

5. Conclusions 

1. Use of image analysis with backscattered electron images from a conventional SEM is a 

robust, low cost method of determining modal abundance of diagenetic minerals.  

2. Highly permeable samples are most abundant in lithofacies 4 and 9, fluvial-estuarine channels 

and river-mouth turbidites, which is not due to either grain size nor burial depth alone. Both 

chlorite rims and high or moderate secondary porosity occur predominantly in these lithofacies 

and favour high permeability.  

3. Diagenetic cements have a noticeable effect on permeability at abundances above some 

threshold value, which in this study is 4% for most diagenetic minerals. For chlorite and possibly 

siderite, higher abundances are correlated with higher permeability, in part because of their 

association with secondary porosity. However, no elemental geochemical parameter was found 

that was a predictor of permeability. 

4. Various statistical approaches showed no systematic regional variation in sandstone 

permeability, although the well-known decrease in permeability with burial depth was found. 

Permeability and hence reservoir quality appears to be the result of local rather than regional 

factors, which makes a basin-scale risk assessment of reservoir availability difficult.  
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5. Local effects such as facies distribution, architecture of channel sandstones, fluid pathways 

related to complex salt tectonics, and the effects of overpressure are more important than 

predictable basin-wide effects in controlling sandstone reservoir quality. 
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Figure 4. Variations of calcite (A) and illite (B) abundances derived from both BSE image 
analysis and XRD analysis showing the correlation of results from both methods.
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Figure 8. Binary plots showing variation of permeability with diagenetic mineral abundances 
derived from BSE image analysis of (A) calcite, (B) ankerite, (C) siderite, (D) chlorite, (E) 
kaolinite and (F) illite.
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Figure 10. Cluster analysis of investigated samples on (A) porosity, permeability and diagenetic minerals and (B) only on 
diagenetic minerals.
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Table 1. Detailed information on the studied well intervals.

top (m) bottom (m)

A-52 2352.98 A-52 2352.98 Cree in Logan Canyon Fm. 4 150 21.2 178 2352.74 2353.09 H L 2-1
A-52 2390.52 A-52 2390.52 Cree in Logan Canyon Fm. 9 300 23.7 4050 2390.5 2390.72 H L 2-2
A-52 2602.65 A-52 2602.65 Upper Missisauga Fm. 9 80 28.1 128 2602.47 2602.71 H M 2-3
D-35 3165.65 Abenaki Dauntless D-35 3165.65 Upper Missisauga Fm. 9 400 39.1 680 3165.2 3165.75 H VL 2-4
K-78 2968.46A Abenaki Esperanto K-78 2968.46 Middle Missisauga Fm. 4 400 6.9 1.98 2968.45 2968.91 L M 2-5
E-58 3006.02 E-58 3006.02 Cree in Logan Canyon Fm. 2 60 16.1 0.26 3005.85 3006.02 L H 2-6
E-58 3526.41 E-58 3526.41 Upper Missisauga Fm. 9 110 17.3 25.8 3526.34 3526.59 M H 2-7
H-59 3904.80 H-59 3904.85 Upper Missisauga Fm. 9 80 L M 2-8
N-49 3000.66 N-49 3000.66 Cree in Logan Canyon Fm. 4 300 19.9 35.3 3000.61 3000.85 L M 2-9
G-67 1907.39 G-67 1907.39 Cree in Logan Canyon Fm. 4 70 29.1 386 1907.19 1907.42 M L 2-10
G-67 2117.78 G-67 2117.78 Upper Missisauga Fm. 5 200 20.7 32.6 2117.55 2117.85 L M 2-11
G-67 2435.90 G-67 2435.9 Middle Missisauga Fm. 4 550 22.4 1770 2436.04 2436.23 M M 2-12
J-47 4087.25B J-47 4087.25 Middle Missisauga Fm. 4 170 9 0.12 4087.3 4087.43 VL L 2-13
J-47 4406.64A J-47 4406.64 Mic Mac Fm. 4 150 9.4 0.32 4406.77 4406.99 VL M 2-14
J-47 4527.60B J-47 4527.6 Mic Mac Fm. 4 300 10.9 7.92 4527.49 4527.62 VL H 2-15
J-77 2815.22 Abenaki MicMac J-77 2815.22 Middle Missisauga Fm. 4 900 22.9 2380 2815.11 2815.32 H VL 2-16

I-100 3692.42 LaHave
platform Mohican I-100 3692.42 Mohican Fm. ?5 100 VL M 2-17

O-95 3266.71 O-95 3266.71 Middle Missisauga Fm. 4 80 4.6 0.04 3266.58 3266.73 VL M 2-18
O-95 3268.67 O-95 3268.67 Middle Missisauga Fm. 4 100 2.4 0.06 3268.56 3268.71 M M 2-19
O-95 3268.73 O-95 3268.73 Middle Missisauga Fm. 4 90 10.9 3.69 3268.71 3269.02 M M 2-20
O-95 3269.82 O-95 3269.82 Middle Missisauga Fm. 9 70 2 0.03 3269.63 3269.93 VL L 2-21
B-90 2075.19 B-90 2075.19 Cree in Logan Canyon Fm. 9 180 20.2 3.78 2075.1 2075.21 M M 2-22
B-90 2108.15 B-90 2108.15 Cree in Logan Canyon Fm. 9 120 23.4 3.76 2108.07 2108.21 M H 2-23
B-90 2295.40 B-90 2295.4 Upper Missisauga Fm. 4 100 24.4 408 2295.15 2295.4 M L 2-24
A-99 2238.65 A-99 2238.65 Cree in Logan Canyon Fm. 4 400 25 300 2238.48 2238.76 M M 2-25
A-99 2470.66 A-99 2471.18 Upper Missisauga Fm. 0 120 23.2 84.1 2471.09 2471.37 M H 2-26
A-99 2936.06 A-99 2936.06 Middle Missisauga Fm. 9 180 16.2 0.94 2935.89 2936.1 L L 2-27
A-99 3794.17 A-99 3794.17 Mic Mac Fm. 4 400 14 1.95 3794.28 3794.45 L M 2-28
C-67 3378.01 Sable Sable Island C-67 3378.01 Middle Missisauga Fm. ?2 180 18.4 78 3377.71 3378.08 M M 2-29
C-74 3911.66 C-74 3911.66 Lower Missisauga Fm. 4/9 300 20.3 30.4 3911.66 3911.82 M M 2-30
I-93 3924.81 I-93 3924.81 Lower Missisauga Fm. 4 400 27.1 54.4 3924.48 3924.83 M H 2-31
Th-3 3912.40 Th-3 3912.4 Lower Missisauga Fm. 4 70 23.5 2290 3912.17 3912.46 M H 2-32
B-52 5045.32 B-52 5045.32 Lower Missisauga Fm. 4 200 4.7 0.22 5045.17 5045.42 L VL 2-33
H-22 4968.05 H-22 4968.05 Lower Missisauga Fm. 9 70 19.5 2.61 4968.04 4968.04 M M 2-34
E-53 2876.81 Sable Wyandot E-53 2876.81 Mohican Fm. 9 500 H H 2-35

Cohasset

Secondary 
PorosityStratigraphic Level Lithofacies1 Grain size Plug 

Porosity
Plug 

Permeability
Plug Depth Primary 

Porosity2 AppendixSample Project Well Depth (m)Location

LaHave
platform

Sable

LaHave
platform

Seaward of 
Abenaki

Sable

Glenelg

Kegeshook

Louisbourg

Peskowesk

Onondaga

Panuke

Notes: 1: 0=mudstone-sandstone prodeltaic turbidites; 2=shelf and shoreface sandstone and mudstone; 4=fluvial and estuarine channel sandstones; 5=sandy tidal flat and channel
                sandstone, lesser mudstone; 9=river-mouth turbidite sandstone;
            2: H=high; M=medium; L=low; VL=very low.
            3: Abbreviation used in this study: Ab=albite; Anh=anhydrite; Ank=ankerite; Ap=apatite; Bt=biotite; Cal=calcite; Chl=chlorite; Chr=chromite; Dol=dolomite; Glt=glauconite;  
                Ilm=ilmenite; Ilt=illite; Kfs=K-feldspar; Kln=kaolinite; Ms=muscovite; Py et al.=pyrite + barite (Brt) + zircon (Zrn) + monazite (Mnz) + sphalerite (Sp) + Al-phosphate; Qz=quartz;
                Rt=rutile; Sd=siderite; Sme=smectite.

LaHave
platform

Abenaki

Sable

Sable

Thebaud

Venture
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Table 1. Detailed information on the studied well intervals.

A-52 2352.98
A-52 2390.52
A-52 2602.65

D-35 3165.65
K-78 2968.46A
E-58 3006.02
E-58 3526.41
H-59 3904.80
N-49 3000.66
G-67 1907.39
G-67 2117.78
G-67 2435.90
J-47 4087.25B
J-47 4406.64A

J-47 4527.60B
J-77 2815.22

I-100 3692.42

O-95 3266.71
O-95 3268.67
O-95 3268.73
O-95 3269.82
B-90 2075.19
B-90 2108.15 
B-90 2295.40

A-99 2238.65
A-99 2470.66

A-99 2936.06
A-99 3794.17
C-67 3378.01
C-74 3911.66
I-93 3924.81
Th-3 3912.40
B-52 5045.32
H-22 4968.05
E-53 2876.81

Sample

22.85 55.74 9.31 1.64 0.21 0.09 2.61 0.10 0.70 6.57 0.02 0.06 0.10
24.57 67.47 6.82 0.03 0.39 0.64 0.08
24.83 59.31 2.31 1.19 0.89 5.77 1.67 3.28 0.53 0.22
23.68 58.48 8.38 6.01 0.99 0.38 0.71
1.08 72.88 3.07 0.02 17.87 2.18 2.31 0.59

10.33 43.73 13.74 6.88 7.14 0.58 1.97 1.21 11.28 1.95 0.70 0.47
11.00 69.93 1.57 0.83 3.24 0.36 5.49 6.44 0.69
7.61 78.41 2.51 3.92 1.05 3.34 0.53 1.68 0.43 0.51
3.80 67.90 5.87 15.72 0.39 2.23 3.32 0.29 0.47

10.18 62.96 5.04 0.40 0.02 1.07 2.66 1.77 6.63 7.49 0.82 0.20
23.13 61.27 7.56 0.01 0.37 0.37 6.63
23.67 68.17 2.37 0.11 5.69
0.90 75.01 5.18 1.91 6.40 0.20 1.43 1.00 1.28 5.07 0.02 1.50 0.07 0.04
3.14 79.21 0.58 1.08 1.52 0.35 2.59 1.62 2.27 7.37 0.14

10.86 75.20 0.66 0.34 1.56 2.07 9.27 0.05
18.98 74.20 1.93 1.37 2.05 0.27 1.20

1.25 68.09 3.63 22.63 0.02 0.70 2.00 0.44 0.08

1.44 48.76 3.5 1.16 0.08 2.64 39.63 0.25 1.1 0.58 0.12 0.44
11.85 72.42 2.68 1.28 0.45 1.89 0.8 7.84 0.22 0.30
6.24 58.65 2.64 0.94 0.04 5.5 0.01 22.02 0.1 3.05 0.08 0.25 0.16
0.94 58.01 5.12 1.2 3.8 22.39 0.06 4.05 0.18 1.18 0.87 0.17 1.77
8.52 58.98 10.24 1.33 0.39 1.58 3.01 15.24 0.21 0.49

14.85 52.92 10.82 0.37 0.57 4.58 3.84 0.87 9.71 0.85 0.60
13.87 78.45 1.36 0.86 0.47 1.59 0.99 0.51 0.57 0.52 0.54
15.50 66.64 9.49 0.67 4.81 1.26
23.97 61.93 6.82 0.12 1.41 4.94 0.51 0.31
3.05 51.00 6.28 0.34 0.24 35.19 3.37 0.35 0.17
8.03 83.52 0.19 1.59 3.02 0.84 2.17 0.06 0.03

12.02 78.17 4.34 0.06 0.24 0.97 1.99 0.82 0.85 0.03 0.00
13.59 78.37 2.09 0.16 0.16 0.97 2.57 1.47 0.32 0.32
18.95 69.40 0.99 2.26 6.34 1.48 0.29 0.30
7.57 81.36 2.54 6.56 1.25 0.36 0.35
0.22 59.56 2.08 0.41 33.82 1.03 2.06 0.20 0.18
2.73 84.98 1.25 0.54 0.61 2.22 4.61 2.32 0.22 1.44

15.52 81.29 1.82 0.86 1.24 0.06 0.07

Py et al.Ilt Kln Sd Sme Si-rich 
cement Rt+IlmGlt Dol Ank Ap Cal ChlAb+Qz3 Kfs Bt Anh ChrPorosity from 

image analysis Ms
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Table 2. Correlation coefficients between permeability and individual elements from whole-rock geochemical analysis.

Element SiO2 TiO2 Al2O3 Fe2O3T MnO MgO CaO Na2O K2O P2O5 V Cr Co Ni Cu Zn Sc Ga

Permeability 0.43 -0.41 -0.49 -0.21 -0.22 -0.10 -0.16 -0.52 -0.31 -0.47 -0.30 -0.33 -0.24 -0.24 -0.33 -0.23 -0.46 -0.55

Element Ge Rb Ba Cs Sr Y Zr Nb Hf Ta Pb Th U La Eu Dy Yb

Permeability -0.09 -0.34 0.43 -0.38 -0.15 -0.39 -0.38 -0.15 -0.38 -0.30 0.18 -0.32 -0.28 -0.39 -0.62 -0.41 -0.34

Table 3. Loadings of principal components PC1-PC6 from PCA analysis on porosity, permeability and whole-rock geochemistry.

Component Porosity Permea
bility

SiO2 TiO2 Al2O3 Fe2O3T MnO MgO CaO Na2O K2O P2O5 V Cr Co Ni Cu Zn Sc

PC1 0.35 -0.30 -0.59 0.90 0.19 0.91 0.78 0.68 -0.14 0.18 -0.06 0.44 0.84 0.54 0.53 0.58 0.84 0.61 0.75

PC2 0.09 -0.37 -0.57 0.30 0.80 0.09 0.23 0.20 0.15 0.23 0.98 0.47 0.31 0.59 0.60 0.06 0.15 0.17 0.38

PC3 -0.40 -0.35 -0.21 0.11 0.04 0.12 0.22 0.15 0.14 0.03 -0.08 0.26 0.11 0.25 0.10 -0.14 0.11 -0.49 0.23

PC4 -0.36 -0.43 -0.12 0.16 0.50 -0.09 -0.43 -0.03 0.01 0.90 0.01 0.47 0.16 0.05 0.07 0.32 0.02 0.31 0.16

PC5 0.61 0.16 0.33 -0.01 -0.08 0.11 -0.24 -0.09 -0.93 -0.25 -0.11 0.03 0.14 0.41 0.33 -0.02 0.23 -0.07 -0.02

PC6 -0.35 0.33 -0.35 0.14 0.27 0.29 0.17 0.61 0.00 0.01 -0.07 0.50 0.28 0.17 0.47 0.59 0.20 0.39 0.41

Component Ga Ge Rb Ba Cs Sr Y Zr Nb Hf Ta Pb Th U La Eu Dy Yb

PC1 0.50 0.76 0.08 -0.31 0.37 -0.20 0.94 0.92 0.57 0.94 0.78 -0.07 0.96 0.87 0.85 0.71 0.93 0.96

PC2 0.55 -0.28 0.95 -0.08 0.83 0.21 0.23 0.00 -0.08 -0.01 0.09 0.29 0.16 0.27 0.16 0.55 0.24 0.16

PC3 0.09 -0.01 -0.23 -0.90 -0.17 -0.11 0.06 0.09 -0.10 0.06 -0.09 -0.93 -0.02 -0.10 0.04 0.16 0.09 0.06

PC4 0.62 0.02 0.07 -0.09 0.06 0.09 0.17 0.18 0.66 0.17 0.51 0.02 0.13 0.21 0.36 0.38 0.19 0.12

PC5 0.03 0.36 -0.12 0.08 -0.29 -0.92 0.02 0.03 0.01 0.02 0.20 0.02 0.14 0.16 0.15 0.05 0.10 0.07

PC6 0.19 -0.01 -0.04 -0.15 0.13 -0.06 0.12 -0.05 0.40 -0.08 0.12 0.06 0.08 0.18 0.04 0.04 0.12 0.10
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Appendix 1: Summary table of samples with location, lithofacies, grain size, plug porosity and plug permeability.

Formation Member Top Bottom

Cohasset A-52 2084.36 Sable Logan Canyon Cree 0g 2084.18 2084.41 36.1 16.4
Cohasset A-52 2127.50 Sable Logan Canyon Cree 9s 2127.34 2127.55 982 31.8
Cohasset A-52 2128.50 Sable Logan Canyon Cree 9s 2128.24 2128.66 1360 29.6
Cohasset A-52 2129.14 Sable Logan Canyon Cree 9s 2128.98 2129.33 1290 24
Cohasset A-52 2130.04 Sable Logan Canyon Cree 9s 2129.83 2130.13 672 26.4
Cohasset A-52 2134.60 Sable Logan Canyon Cree 9s 2134.49 2134.60 244 28.3
Cohasset A-52 2155.30 Sable Logan Canyon Cree 2x 2155.21 2155.42 895 28.9
Cohasset A-52 2160.51 Sable Logan Canyon Cree 2x 2160.42 2160.62 0.01 13.9
Cohasset A-52 2167.31 Sable Logan Canyon Cree 9g 2167.25 2167.60 0.01 12.8
Cohasset A-52 2217.17 Sable Logan Canyon Cree 2x 2217.14 2217.40 0.01 15.3
Cohasset A-52 2221.01 Sable Logan Canyon Cree 4o 2221.01 2221.30 35.6 18.2
Cohasset A-52 2222.86 Sable Logan Canyon Cree 4o/2b 2222.70 2222.96 372 30
Cohasset A-52 2227.64 Sable Logan Canyon Cree 4x 2227.47 2227.69 0.01 2
Cohasset A-52 2228.73 Sable Logan Canyon Cree 4x 2228.54 2228.81 439 27.9
Cohasset A-52 2230.38 Sable Logan Canyon Cree 4x 2230.31 2230.59 0.01 4.7
Cohasset A-52 2233.57 Sable Logan Canyon Cree 6s 2233.44 2233.62 20.9 25.5
Cohasset A-52 2259.62 Sable Logan Canyon Cree 4o 2259.49 2259.95 15.9 21.3
Cohasset A-52 2267.43 Sable Logan Canyon Cree 4o 2267.42 2267.80 427 27.4
Cohasset A-52 2270.09 Sable Logan Canyon Cree 9g/2b/0b 2269.93 2270.21 357 27.6
Cohasset A-52 2338.92 Sable Logan Canyon Cree ?4g 2338.83 2339.08 183 27
Cohasset A-52 2340.87 Sable Logan Canyon Cree 2o 2340.75 2341.06 225 26.4
Cohasset A-52 2352.98 Sable Logan Canyon Cree ?4x 2352.74 2353.09 150 178 21.2
Cohasset A-52 2353.98 Sable Logan Canyon Cree 4x 2353.86 2354.19 0.06 9.5
Cohasset A-52 2386.29 Sable Logan Canyon Cree 3x/3c 2386.25 2386.48 482 12
Cohasset A-52 2388.02 Sable Logan Canyon Cree 9g 2387.72 2388.06 10240 22.7
Cohasset A-52 2390.52 Sable Logan Canyon Cree 9g 2390.50 2390.72 300 4050 23.7
Cohasset A-52 2394.59 Sable Logan Canyon Cree 4g 2394.51 2394.62 4490 22.9
Cohasset A-52 2421.04 Sable Logan Canyon Cree 2c 2421.00 2421.20 0.2 12.2
Cohasset A-52 2423.04 Sable Logan Canyon Cree 4g 2422.92 2423.13 0.21 18.7
Cohasset A-52 2427.56 Sable Logan Canyon Cree 4x 2427.45 2427.71 209 23.6
Cohasset A-52 2430.30 Sable Logan Canyon Cree 4o 2430.16 2430.47 2.49 17.4
Cohasset A-52 2433.68 Sable Logan Canyon Cree 9g 2433.48 2433.82 3.58 19.2
Cohasset A-52 2436.83 Sable Logan Canyon Cree 9g 2436.68 2437.04 149 25.4
Cohasset A-52 2440.04 Sable Logan Canyon Cree 9g 2439.91 2440.07 0.01 5.9
Cohasset A-52 2442.57 Sable Logan Canyon Cree 2c 2442.41 2442.72 3.75 21
Cohasset A-52 2602.65 Sable Missisauga Upper Mb 9s 2602.47 2602.71 80 128 28.1
Cohasset A-52 2603.49 Sable Missisauga Upper Mb 9s 2603.46 2603.65 0.01 7.1
Cohasset A-52 2607.88 Sable Missisauga Upper Mb 9s 2607.65 2607.93 60.3 25.6
Cohasset A-52 2609.04 Sable Missisauga Upper Mb 9s 2608.89 2609.12 201 30
Como P-21 2956.93 Sable Missisauga Middle Mb 5s 2956.78 2956.95 0.26 7.2
Como P-21 2957.77 Sable Missisauga Middle Mb 9g 2957.76 2958.04 3.44 13.6
Como P-21 2966.24 Sable Missisauga Middle Mb 4x 2965.98 2966.58 220 218 17.7
Como P-21 2967.17 Sable Missisauga Middle Mb 4x 2966.76 2967.57 23.9 13.7
Como P-21 2969.48 Sable Missisauga Middle Mb 4x 2969.18 2970.02 50.2 11.9
Como P-21 3066.95 Sable Missisauga Middle Mb 4g 3066.85 3067.08 350 8800 26.2
Dauntless D-35 3162.76 Abenaki Missisauga Upper Mb 9 3162.60 3162.95 300 1401 21.6
Dauntless D-35 3165.04 Abenaki Missisauga Upper Mb 9 3164.84 3165.20 300 81.7 24.84
Dauntless D-35 3165.65 Abenaki Missisauga Upper Mb 9 3165.20 3165.75 400 680 39.06
Esperanto K-78 2961.01 Abenaki Missisauga Middle Mb 4g 2960.56 2961.08 369 20.4
Esperanto K-78 2961.78 Abenaki Missisauga Middle Mb 4g 2961.59 2962.05 427 17.5
Esperanto K-78 2966.28 Abenaki Missisauga Middle Mb 4g 2966.01 2966.50 464 19.9
Esperanto K-78 2967.47 Abenaki Missisauga Middle Mb 4g 2967.42 2967.84 296 17.9
Esperanto K-78 2968.46 Abenaki Missisauga Middle Mb 4g 2968.45 2968.91 1.98 6.9
Esperanto K-78 2968.88 Abenaki Missisauga Middle Mb 4g 2968.45 2968.91 1.98 6.9
Esperanto K-78 2969.11 Abenaki Missisauga Middle Mb 10g 2968.91 2969.31 108 17.8
Esperanto K-78 2968.46 A Abenaki Missisauga Middle Mb 4g 2968.45 2968.91 400 1.98 6.9
Esperanto K-78 2968.46 B Abenaki Missisauga Middle Mb 4g 2968.45 2968.91 1.98 6.9
Glenelg E-58 2993.62 Sable Logan Canyon Cree 9g 2993.45 2993.72 12.2 18.6
Glenelg E-58 2994.10 Sable Logan Canyon Cree 9g 2994.09 2994.28 0.64 20.4
Glenelg E-58 2994.33 Sable Logan Canyon Cree 9g 2994.28 2994.41 100 6.09 14.9
Glenelg E-58 2994.63 Sable Logan Canyon Cree 3c 2994.41 2994.77 0.45 11.9
Glenelg E-58 3000.92 Sable Logan Canyon Cree 3y 3000.83 3001.05 720 2.87 11.5

Permea-
bility 
(mD)

Porosity
(%)LithofaciesWell Depth (m) Subbasin

Stratigraphy Plug depth (m) Grain 
size
(µm)
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Appendix 1: Summary table of samples with location, lithofacies, grain size, plug porosity and plug permeability.

Formation Member Top Bottom

Permea-
bility 
(mD)

Porosity
(%)LithofaciesWell Depth (m) Subbasin

Stratigraphy Plug depth (m) Grain 
size
(µm)

Glenelg E-58 3001.82 Sable Logan Canyon Cree 9s 3001.77 3001.98 0.18 8.8
Glenelg E-58 3004.96 Sable Logan Canyon Cree 9s 3004.95 3005.20 4.66 16.3
Glenelg E-58 3006.02 Sable Logan Canyon Cree 2b 3005.85 3006.02 60 0.26 16.1
Glenelg E-58 3443.86 Sable Missisauga Upper Mb 0b 3443.80 3443.89 0.02 7.4
Glenelg E-58 3448.34 Sable Missisauga Upper Mb 0b 3448.20 3448.34 0.01 9.5
Glenelg E-58 3458.48 Sable Missisauga Upper Mb 2b 3458.32 3458.50 0.01 5.5
Glenelg E-58 3524.00 Sable Missisauga Upper Mb 0b 3523.83 3524.02 0.33 13.4
Glenelg E-58 3525.16 Sable Missisauga Upper Mb 9g 3525.04 3525.22 23.3 16.8
Glenelg E-58 3525.79 Sable Missisauga Upper Mb 9g 3525.67 3525.92 34.2 13.8
Glenelg E-58 3526.28 Sable Missisauga Upper Mb 9g 3526.13 3526.34 448 19.6 18.3
Glenelg E-58 3526.41 Sable Missisauga Upper Mb 9g 3526.34 3526.59 110 25.8 17.3
Glenelg E-58 3528.08 Sable Missisauga Upper Mb 9s 3528.11 3528.44 256 14 15.2
Glenelg E-58 3528.21 Sable Missisauga Upper Mb 9s 3528.11 3528.44 14 15.2
Glenelg E-58 3529.32 Sable Missisauga Upper Mb 9g 3529.24 3529.49 0.62 15.8
Glenelg E-58 3530.06 Sable Missisauga Upper Mb 9g 3529.69 3529.94 325 0.9 11.2
Glenelg E-58 3532.19 Sable Missisauga Upper Mb 3i 3532.06 3532.24 0.01 8.9
Glenelg E-58 3532.60 Sable Missisauga Upper Mb 3i 3532.42 3532.55 0.03 6.1
Glenelg E-58 3535.35 Sable Missisauga Upper Mb 0g 3535.25 3535.38 384 4.05 13.1
Glenelg E-58 3535.83 Sable Missisauga Upper Mb 0g 3535.77 3535.82 0.05 12.3
Glenelg E-58 3536.42 Sable Missisauga Upper Mb 0g 3536.42 3536.60 0.07 7.1
Glenelg E-58 3536.82 Sable Missisauga Upper Mb 9g 3536.60 3536.81 3.61 13.1
Glenelg E-58 3537.98 Sable Missisauga Upper Mb 9g 3537.79 3538.00 16.9 16.5
Glenelg E-58 3538.24 Sable Missisauga Upper Mb 9g 3538.00 3538.32 15.9 18.5
Glenelg E-58 3540.23 Sable Missisauga Upper Mb 9s 3540.12 3540.34 0.05 11.5
Glenelg E-58 3546.97 Sable Missisauga Upper Mb 0b 3546.64 3546.92 0.01 14
Glenelg E-58 3551.29 Sable Missisauga Upper Mb 9g 3551.28 3551.45 8.1 17.2
Glenelg E-58 3552.15 Sable Missisauga Upper Mb 0m 3552.12 3552.37 0.04 9.5
Glenelg E-58 3708.67 Sable Missisauga Upper Mb 0b 3708.56 3708.67 0.19 11.8
Glenelg E-58 3710.80 Sable Missisauga Upper Mb 0b 3710.78 3710.85 274 0.09 10.8
Glenelg E-58 3711.03 Sable Missisauga Upper Mb 0b 3710.50 3710.69 0.09 10.8
Glenelg E-58 3711.13 Sable Missisauga Upper Mb 0b 3711.81 3711.99 0.05 9.3
Glenelg N-49 2978.54 Sable Logan canyon Cree 9s 2978.34 2978.49 1.1 15.9
Glenelg N-49 2980.42 Sable Logan canyon Cree 9s 2980.38 2980.54 0.1 11.8
Glenelg N-49 2981.36 Sable Logan canyon Cree ?3x 2979.95 2980.19 0.13 12.6
Glenelg N-49 2983.18 Sable Logan canyon Cree ?2b 2980.93 2981.15 0.1 10.7
Glenelg N-49 2987.28 Sable Logan canyon Cree 4g 2985.01 2985.20 176 22.3
Glenelg N-49 2988.51 Sable Logan canyon Cree 4g 2988.50 2988.64 0.04 5.2
Glenelg N-49 2990.58 Sable Logan canyon Cree 4g 2990.54 2990.77 613 22.6
Glenelg N-49 2999.92 Sable Logan canyon Cree 4g 3000.17 3000.43 1.56 11.3
Glenelg N-49 3000.66 Sable Logan canyon Cree 4g 3000.61 3000.85 300 35.3 19.9
Glenelg N-49 3001.84 Sable Logan canyon Cree 1 3001.71 3002.01 0.36 10.5
Glenelg N-49 3576.78 Sable Missisauga Upper Mb 0b 3577.21 3577.44 0.27 12.3
Glenelg N-49 3581.99 Sable Missisauga Upper Mb 6s 3582.11 3582.25 0.16 7.7
Glenelg N-49 3582.26 Sable Missisauga Upper Mb 6s 3582.26 3582.49 0.01 2.4
Glenelg N-49 3585.56 Sable Missisauga Upper Mb 10s 3585.65 3585.81 0.13 3.6
Glenelg N-49 3591.75 Sable Missisauga Upper Mb 0m/3i 3591.80 3591.97 0.72 5
Glenelg N-49 3592.15 Sable Missisauga Upper Mb 3i 3591.97 3592.22 0.04 1.5
Glenelg N-49 3596.43 Sable Missisauga Upper Mb 4x 3595.99 3596.15 938 14.7
Glenelg N-49 3596.89 Sable Missisauga Upper Mb 4x 3596.40 3596.54 452 15.1
Glenelg N-49 3605.45 Sable Missisauga Upper Mb 4g 3605.25 3605.48 268 14.4
Glenelg N-49 3605.72 Sable Missisauga Upper Mb 4g 3605.73 3606.01 306 15.1
Glenelg N-49 3608.55 Sable Missisauga Upper Mb 4g 3608.55 3608.83 1840 17.5
Glenelg N-49 3609.63 Sable Missisauga Upper Mb 4g 3609.76 3610.02 2910 15.1
Glenelg N-49 3620.80 Sable Missisauga Upper Mb 4a 3620.78 3620.96 458 16.1
Glenelg N-49 3624.19 Sable Missisauga Upper Mb 4a 3623.82 3624.04 15.9 7
Glenelg N-49 3624.29 Sable Missisauga Upper Mb 4a 3624.04 3624.26 33.1 8.4
Glenelg N-49 3626.94 Sable Missisauga Upper Mb 4a 3625.36 3625.62 1710 15.7
Glenelg N-49 3628.25 Sable Missisauga Upper Mb 4a 3628.26 3628.50 800 1360 14.4
Glenelg N-49 3628.92 Sable Missisauga Upper Mb 4a 3625.62 3625.80 675 14.8
Glenelg N-49 3633.21 Sable Missisauga Upper Mb 4x 3633.38 3633.43 436 19
Glenelg N-49 3635.48 Sable Missisauga Upper Mb 4x 3635.71 3635.98 268 19
Glenelg N-49 3638.20 Sable Missisauga Upper Mb 4x 3638.43 3638.68 68.8 15.6
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Appendix 1: Summary table of samples with location, lithofacies, grain size, plug porosity and plug permeability.

Formation Member Top Bottom

Permea-
bility 
(mD)

Porosity
(%)LithofaciesWell Depth (m) Subbasin

Stratigraphy Plug depth (m) Grain 
size
(µm)

Glenelg N-49 3641.11 Sable Missisauga Upper Mb 4x 3640.69 3641.00 247 20.3
Glenelg N-49 3641.50 Sable Missisauga Upper Mb 4x/5m 3641.67 3641.92 18 16.2
Glenelg N-49 3648.12 Sable Missisauga Upper Mb 4g 3648.54 3648.69 1.19 12.3
Glenelg N-49 3652.30 Sable Missisauga Upper Mb 4a 3651.96 3652.16 140 14.9
Glenelg N-49 3656.94 Sable Missisauga Upper Mb 4x/4a 3656.81 3656.97 567 19.6
Glenelg N-49 3657.47 Sable Missisauga Upper Mb 6m 3657.18 3657.37 198 18.3
Glenelg N-49 3660.91 Sable Missisauga Upper Mb 4n/4g 3660.71 3660.97 0.09 2
Glenelg N-49 3666.24 Sable Missisauga Upper Mb 4n/4g 3666.03 3666.18 382 20.2
Glenelg N-49 3667.33 Sable Missisauga Upper Mb 4n 3667.01 3667.20 393 19.8
Glenelg N-49 3675.22 Sable Missisauga Upper Mb 4n 3674.94 3675.19 0.05 7.5
Kegeshook G-67 1898.50 Sable Logan Canyon Cree 4x 1898.48 1898.61 362 24.2
Kegeshook G-67 1900.15 Sable Logan Canyon Cree 4x 1901.00 1901.32 380 27
Kegeshook G-67 1902.30 Sable Logan Canyon Cree 4x 1902.27 1902.54 352 24.7
Kegeshook G-67 1905.90 Sable Logan Canyon Cree 4x 1905.79 1906.01 584 26.7
Kegeshook G-67 1906.40 Sable Logan Canyon Cree 4x 1906.25 1906.45 400 27.7
Kegeshook G-67 1907.39 Sable Logan Canyon Cree 4g 1907.19 1907.42 70 386 29.1
Kegeshook G-67 1908.47 Sable Logan Canyon Cree 4g 1908.47 1908.76 11.6 26.5
Kegeshook G-67 2075.67 Sable Missisauga Upper Mb 4x 2075.61 2075.87 1410 26.9
Kegeshook G-67 2080.49 Sable Missisauga Upper Mb 5m 2080.53 2080.61 277 23.9
Kegeshook G-67 2113.39 Sable Missisauga Upper Mb 4x 2113.27 2113.55 1280 25
Kegeshook G-67 2116.41 Sable Missisauga Upper Mb 5s 2116.12 2116.43 183 25.8
Kegeshook G-67 2117.78 Sable Missisauga Upper Mb 5s 2117.55 2117.85 200 32.6 20.7
Kegeshook G-67 2415.88 Sable Missisauga Middle Mb 4x 2415.99 2416.17 0.6 8.3
Kegeshook G-67 2415.88 Sable Missisauga Upper Mb 4x 2115.79 2116.06 97.3 24.2
Kegeshook G-67 2418.91 Sable Missisauga Middle Mb 4x 2418.88 2419.03 2080 23.3
Kegeshook G-67 2420.30 Sable Missisauga Middle Mb 4x 2420.30 2420.45 1080 21.2
Kegeshook G-67 2421.10 Sable Missisauga Middle Mb 4x 2420.93 2421.11 446 2180 22.8
Kegeshook G-67 2423.58 Sable Missisauga Middle Mb 4g 2423.48 2423.74 0.07 2.1
Kegeshook G-67 2426.05 Sable Missisauga Middle Mb 4g 2426.04 2426.26 162 21.2
Kegeshook G-67 2426.32 Sable Missisauga Middle Mb 4g 2426.26 2426.44 134 21.3
Kegeshook G-67 2431.50 Sable Missisauga Middle Mb 9g 2431.44 2431.66 192 20
Kegeshook G-67 2431.72 Sable Missisauga Middle Mb 9g 2431.66 2431.92 95.8 19.3
Kegeshook G-67 2435.90 Sable Missisauga Middle Mb 4x 2436.04 2436.23 550 1770 22.4
Kegeshook G-67 2437.29 Sable Missisauga Middle Mb 2o/2x 2437.63 2437.79 2.09 18
Kegeshook G-67 2440.07 Sable Missisauga Middle Mb 2o/2x 2440.06 2440.24 0.12 8.4
Louisbourg J-47 4074.39 Abenaki Missisauga Middle Mb 3y 4074.29 4074.47 0.01 2.8
Louisbourg J-47 4075.13 Abenaki Missisauga Middle Mb 3y 4075.08 4075.24 300 0.02 4.6
Louisbourg J-47 4076.26 Abenaki Missisauga Middle Mb 3y 4076.20 4076.54 0.01 5.5
Louisbourg J-47 4076.26 Abenaki Missisauga Middle Mb 3y 4076.20 4076.54 0.01 5.5
Louisbourg J-47 4081.17 Abenaki Missisauga Middle Mb 5b 4081.16 4081.70 0.02 4.1
Louisbourg J-47 4086.45 Abenaki Missisauga Middle Mb 5m 4086.49 4086.73 0.12 10
Louisbourg J-47 4086.86 Abenaki Missisauga Middle Mb 5m 4086.73 4086.94 0.12 7.9
Louisbourg J-47 4087.25 Abenaki Missisauga Middle Mb 4g 4087.30 4087.43 0.12 9
Louisbourg J-47 4406.04 Abenaki Mic Mac 4o 4405.92 4406.07 0.48 8.6
Louisbourg J-47 4406.64 Abenaki Mic Mac 4o 4406.77 4406.99 150 0.32 9.4
Louisbourg J-47 4408.17 Abenaki Mic Mac 0g 4408.16 4408.56 0.02 3.9
Louisbourg J-47 4408.90 Abenaki Mic Mac 4x 4408.82 4409.05 0.03 7.8
Louisbourg J-47 4414.72 Abenaki Mic Mac 4g 4414.61 4414.86 0.12 8.1
Louisbourg J-47 4415.52 Abenaki Mic Mac 4g 4415.51 4415.62 120 0.02 7.2
Louisbourg J-47 4416.21 Abenaki Mic Mac 0s 4416.04 4416.26 0.05 8.9
Louisbourg J-47 4527.60 Abenaki Mic Mac 4x 4527.49 4527.62 300 7.92 10.8
Louisbourg J-47 4527.60 Abenaki Mic Mac 4x 4527.49 4527.62 7.92 10.8
Louisbourg J-47 4528.03 Abenaki Mic Mac 4x 4528.01 4528.26 0.74 8.4
Louisbourg J-47 4530.93 Abenaki Mic Mac 4x 4530.83 4531.02 77.6 12.9
Louisbourg J-47 4530.93 Abenaki Mic Mac 4x 4530.83 4531.02 77.6 12.9
Louisbourg J-47 5451.23 Abenaki Mic Mac 10s 5451.17 5451.29 304 0.01
Mic Mac D-89 2502.71 Abenaki Missisauga Middle Mb 5b 2502.70 2502.82 0.08 2
Mic Mac J-77 2815.22 Abenaki Missisauga Middle Mb 4g 2815.11 2815.32 900 2380 22.9
Mic Mac J-77 2815.97 Abenaki Missisauga Middle Mb 4g 2815.72 2816.08 1320 18.5
Mic Mac J-77 2817.30 Abenaki Missisauga Middle Mb 4o 2817.30 2817.54 6.08 13.8
North Banquereau I-13 3238.67 Abenaki Logan Canyon Nakapi 9s 3238.60 3238.91 171 20.1
North Banquereau I-13 3240.72 Abenaki Logan Canyon Nakapi 9s 3240.67 3240.90 49.8 17.4
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Appendix 1: Summary table of samples with location, lithofacies, grain size, plug porosity and plug permeability.
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North Banquereau I-13 3243.39 Abenaki Logan Canyon Nakapi 9s 3243.25 3243.53 55.8 18
North Banquereau I-13 3245.42 Abenaki Logan Canyon Nakapi 9g 3245.26 3245.51 12.8 15.2
North Banquereau I-13 3469.27 Abenaki Missisauga Upper Mb 6s 3469.27 3469.36 0.03 3.3
North Banquereau I-13 3469.88 Abenaki Missisauga Upper Mb 6s 3469.97 3470.12 202 0.17 1.1
North Banquereau I-13 3469.88 Abenaki Missisauga Upper Mb 6s 3469.86 3469.97 0.26 0.9
Onondaga O-95 3266.71 Sable Missisauga Middle Mb 4o 3266.58 3266.73 80 0.04 4.6
Onondaga O-95 3268.67 Sable Missisauga Middle Mb 4o 3268.56 3268.71 100 0.06 2.4
Onondaga O-95 3268.73 Sable Missisauga Middle Mb 4o 3268.71 3269.02 90 3.69 10.9
Onondaga O-95 3268.73 Sable Missisauga Middle Mb 4o 3268.71 3269.02 3.69 10.9
Onondaga O-95 3269.82 Sable Missisauga Middle Mb 9g 3269.63 3269.93 70 0.03 2
Onondaga O-95 3272.20 Sable Missisauga Middle Mb 2b 3272.07 3272.37 0.85 14.6
Panuke B-90 2040.00 Sable Logan Canyon Cree 2x 2039.93 2040.17 8.44 18.6
Panuke B-90 2069.01 Sable Logan Canyon Cree 4x 2068.78 2069.02 0.9 13.3
Panuke B-90 2070.42 Sable Logan Canyon Cree 4x 2070.24 2070.44 160 97.5 22.8
Panuke B-90 2075.19 Sable Logan Canyon Cree 9s 2075.10 2075.21 180 3.78 20.2
Panuke B-90 2099.21 Sable Logan Canyon Cree ?4g 2099.06 2099.26 19.7 21.1
Panuke B-90 2099.96 Sable Logan Canyon Cree 9s 2099.93 2100.22 0.05 8.6
Panuke B-90 2102.68 Sable Logan Canyon Cree 9s 2102.55 2102.88 140 34.2 22.1
Panuke B-90 2108.15 Sable Logan Canyon Cree 9s 2108.07 2108.21 120 3.76 23.4
Panuke B-90 2221.92 Sable Logan Canyon Naskapi 0b 2221.68 2221.92 9.96 0.223
Panuke B-90 2223.78 Sable Logan Canyon Naskapi 3y 2223.76 2223.96 443
Panuke B-90 2268.07 Sable Logan Canyon Naskapi 9s 2267.91 2268.38 60 14.7 19.4
Panuke B-90 2292.85 Sable Missisauga Upper Mb 4o 2292.58 2292.86 0.11 10.7
Panuke B-90 2295.40 Sable Missisauga Upper Mb 4o 2295.15 2295.40 100 408 24.4
Panuke B-90 2301.29 Sable Missisauga Upper Mb 3x 2301.24 2301.45 8.18 19.9
Panuke B-90 2303.75 Sable Missisauga Upper Mb 3x 2303.58 2303.77 0.88 13.2
Panuke B-90 2303.75 Sable Missisauga Upper Mb 3x 2303.58 2303.77 0.88 13.2
Panuke B-90 2320.51 Sable Missisauga Upper Mb 2c 2320.38 2320.51 0.39 3.4
Panuke B-90 2330.08 Sable Missisauga Upper Mb 5s 2330.03 2330.18 224 19.9
Panuke B-90 2347.00 Sable Missisauga Upper Mb 5s 2346.71 2347.02 376 21.4
Panuke B-90 2353.62 Sable Missisauga Upper Mb 4x/4g 2353.62 2353.81 600 2610 20.2
Panuke B-90 2355.81 Sable Missisauga Upper Mb 4x 2355.78 2356.05 1140 17
Panuke B-90 2369.14 Sable Missisauga Upper Mb 4x 2368.86 2369.16 200 457 22.9
Panuke B-90 2374.62 Sable Missisauga Upper Mb 4x 2374.22 2374.60 927 20.8
Panuke B-90 2376.21 Sable Missisauga Upper Mb 4x 2376.19 2376.39 3810 22.8
Panuke B-90 2379.20 Sable Missisauga Upper Mb 4x 2379.19 2379.34 0.26 4.6
Panuke B-90 2381.85 Sable Missisauga Upper Mb 9g 2381.56 2381.86 180 260 22.5
Panuke B-90 2386.20 Sable Missisauga Upper Mb 9g 2386.11 2386.25 2260 18.4
Panuke B-90 2387.21 Sable Missisauga Upper Mb 4x 2386.95 2387.25 159 21.1
Panuke B-90 2393.92 Sable Missisauga Upper Mb 4g 2393.85 2394.12 0.04 3.1
Panuke B-90 2395.12 Sable Missisauga Upper Mb 4x 2394.93 2395.14 722 10.6
Panuke B-90 2396.56 Sable Missisauga Upper Mb 4x 2396.38 2396.61 1290 16.2
Panuke B-90 2399.81 Sable Missisauga Upper Mb 4g 2399.70 2399.82 671 16.8
Panuke B-90 2406.56 Sable Missisauga Upper Mb 4g 2406.42 2406.57 1420 19.8
Panuke B-90 2410.26 Sable Missisauga Upper Mb 2x 2410.16 2410.35 2.96 13.9
Panuke B-90 2413.05 Sable Missisauga Upper Mb 2x 2412.89 2413.06 0.81 10.2
Panuke B-90 2410.34 A Sable Missisauga Upper Mb 2x 2410.16 2410.35 2.96 13.9
Panuke B-90 2410.34 B Sable Missisauga Upper Mb 2x 2410.16 2410.35 2.96 13.9
Peskowesk A-99 2208.90 Abenaki Logan Canyon Cree 5 2208.75 2208.92 300 0.01 12.3
Peskowesk A-99 2209.83 Abenaki Logan Canyon Cree 5 2209.64 2209.93 2.42 19.1
Peskowesk A-99 2210.15 Abenaki Logan Canyon Cree 4x 2210.31 2210.54 213 26.2
Peskowesk A-99 2210.37 Abenaki Logan Canyon Cree 4x 2210.31 2210.54 250 213 26.2
Peskowesk A-99 2211.47 Abenaki Logan Canyon Cree 4x 2211.22 2211.44 389 27.9
Peskowesk A-99 2212.20 Abenaki Logan Canyon Cree 4x 2211.85 2212.11 731 29
Peskowesk A-99 2212.91 Abenaki Logan Canyon Cree 4x 2212.73 2213.03 345 28.4
Peskowesk A-99 2217.15 Abenaki Logan Canyon Cree 9 2216.87 2217.08 0.12 11.1
Peskowesk A-99 2217.21 Abenaki Logan Canyon Cree 9 2217.08 2217.31 0.01 9
Peskowesk A-99 2217.57 Abenaki Logan Canyon Cree 9 2217.31 2217.61 0.39 14.3
Peskowesk A-99 2217.96 Abenaki Logan Canyon Cree 0m 2217.61 2217.77 2.54 22.6
Peskowesk A-99 2221.17 Abenaki Logan Canyon Cree 1 2221.03 2221.26 1.49 22.1
Peskowesk A-99 2222.10 Abenaki Logan Canyon Cree 2c 2221.85 2221.95 0.09 12
Peskowesk A-99 2222.59 Abenaki Logan Canyon Cree 2c 2221.40 2221.56 12.6 23.7
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size
(µm)

Peskowesk A-99 2223.37 Abenaki Logan Canyon Cree 5 2223.05 2223.43 0.25 13.9
Peskowesk A-99 2226.44 Abenaki Logan Canyon Cree 5 2226.40 2226.62 7.84 24.8
Peskowesk A-99 2228.23 Abenaki Logan Canyon Cree 5 2228.17 2228.49 24.8 23.4
Peskowesk A-99 2228.27 Abenaki Logan Canyon Cree 5 2228.17 2228.49 24.8 23.4
Peskowesk A-99 2228.42 Abenaki Logan Canyon Cree 5 2228.17 2228.49 24.8 23.4
Peskowesk A-99 2228.82 Abenaki Logan Canyon Cree 4x 2228.58 2228.86 223 23.8
Peskowesk A-99 2230.62 Abenaki Logan Canyon Cree 4x 2230.33 2230.66 650 540 26.7
Peskowesk A-99 2231.82 Abenaki Logan Canyon Cree 4x 2231.80 2232.16 303 24.5
Peskowesk A-99 2233.62 Abenaki Logan Canyon Cree 4x 2233.56 2233.86 700 243 24.9
Peskowesk A-99 2234.44 Abenaki Logan Canyon Cree 4x 2234.07 2234.32 999 26.6
Peskowesk A-99 2237.16 Abenaki Logan Canyon Cree 4x 2236.98 2237.22 300 25
Peskowesk A-99 2238.65 Abenaki Logan Canyon Cree 4x 2238.48 2238.76 400 300 25
Peskowesk A-99 2243.12 Abenaki Logan Canyon Cree 4x 2243.32 2243.55 280 24.1
Peskowesk A-99 2245.84 Abenaki Logan Canyon Cree 4x 2245.66 2245.93 1510 25.8
Peskowesk A-99 2249.39 Abenaki Logan Canyon Cree 4x 2249.28 2249.57 287 22.4
Peskowesk A-99 2250.17 Abenaki Logan Canyon Cree 4x 2250.15 2250.30 145 19.2
Peskowesk A-99 2263.36 Abenaki Logan Canyon Cree 4g 2263.32 2263.62 55.4 20.7
Peskowesk A-99 2266.99 Abenaki Logan Canyon Cree 4g 2267.37 2267.58 187 19.9
Peskowesk A-99 2267.02 Abenaki Logan Canyon Cree 4g 2267.00 2267.29 400 241 25.4
Peskowesk A-99 2271.90 Abenaki Logan Canyon Cree 4g 2271.63 2271.99 224 24
Peskowesk A-99 2273.15 Abenaki Logan Canyon Cree 2b/9s 2273.19 2273.48 103 26.8
Peskowesk A-99 2274.07 Abenaki Logan Canyon Cree 2b 2273.96 2274.17 99.1 26.5
Peskowesk A-99 2280.09 Abenaki Logan Canyon Cree 2o 2208.00 2208.11 133 26.8
Peskowesk A-99 2470.66 Abenaki Missisauga Upper Mb 0 2471.09 2471.37 120 84.1 23.2
Peskowesk A-99 2481.34 Abenaki Missisauga Upper Mb 3x 2481.40 2481.60 0.22 7.6
Peskowesk A-99 2482.14 Abenaki Missisauga Upper Mb 2c 2483.98 2484.20 133 24.3
Peskowesk A-99 2483.77 Abenaki Missisauga Upper Mb 9g 2483.72 2483.98 129 24
Peskowesk A-99 2485.01 Abenaki Missisauga Upper Mb 9g 2484.69 2484.88 2.62 18.1
Peskowesk A-99 2931.07 Abenaki Missisauga Middle Mb 2c 2930.98 2931.18 0.06 12.1
Peskowesk A-99 2931.91 Abenaki Missisauga Middle Mb 5s 2931.90 2932.10 0.03 5.4
Peskowesk A-99 2933.38 Abenaki Missisauga Middle Mb 5s 2933.17 2933.43 0.03 4.8
Peskowesk A-99 2933.62 Abenaki Missisauga Middle Mb 5s 2934.75 2934.98 0.01 3.7
Peskowesk A-99 2934.52 Abenaki Missisauga Middle Mb 5s 2934.36 2934.54 0.01 3.5
Peskowesk A-99 2935.46 Abenaki Missisauga Middle Mb 9s 2935.20 2935.48 10.1 17.6
Peskowesk A-99 2936.01 Abenaki Missisauga Middle Mb 9s/5s 2935.89 2936.10 0.94 16.2
Peskowesk A-99 2936.06 Abenaki Missisauga Middle Mb 5s 2936.84 2937.06 180 0.06 4.1
Peskowesk A-99 2936.85 Abenaki Missisauga Middle Mb 5s 2936.84 2937.06 0.06 4.1
Peskowesk A-99 2938.05 Abenaki Missisauga Middle Mb 5s 2937.96 2938.18 0.3 3.6
Peskowesk A-99 2939.79 Abenaki Missisauga Middle Mb 4g 2939.71 2939.86 0.09 6.4
Peskowesk A-99 2940.05 Abenaki Missisauga Middle Mb 4g 2940.04 2940.27 0.06 5.8
Peskowesk A-99 2940.48 Abenaki Missisauga Middle Mb 4g 2942.27 2942.46 94.7 18.8
Peskowesk A-99 2942.03 Abenaki Missisauga Middle Mb 4g 2941.87 2942.04 0.06 4.2
Peskowesk A-99 2945.38 Abenaki Missisauga Middle Mb 0 2945.28 2945.43 3.38 13.6
Peskowesk A-99 2950.54 Abenaki Missisauga Middle Mb 0m 2952.78 2952.96 148 22.3
Peskowesk A-99 2950.73 Abenaki Missisauga Middle Mb 4x 2950.74 2950.91 143 22.4
Peskowesk A-99 2951.47 Abenaki Missisauga Middle Mb 4x 2951.39 2951.60 212 21.4
Peskowesk A-99 2951.92 Abenaki Missisauga Middle Mb 4x 2951.79 2952.09 215 22.2
Peskowesk A-99 2952.02 Abenaki Missisauga Middle Mb 4x 2951.79 2952.09 215 22.2
Peskowesk A-99 2953.10 Abenaki Missisauga Middle Mb 4x 2953.21 2953.45 103 21.7
Peskowesk A-99 2954.35 Abenaki Missisauga Middle Mb 4x 2954.14 2954.36 127 20.1
Peskowesk A-99 3792.40 Abenaki Mic Mac 4g 3792.39 3792.54 157 17.7
Peskowesk A-99 3793.17 Abenaki Mic Mac 4g 3793.36 3793.60 14.9 15.2
Peskowesk A-99 3794.17 Abenaki Mic Mac 4g 3794.28 3794.45 400 1.95 14
Peskowesk A-99 3795.85 Abenaki Mic Mac 5 3795.71 3795.89 0.52 7.5
Peskowesk A-99 3796.33 Abenaki Mic Mac 5 3795.71 3795.89 0.52 7.5
Sable Island C-67 2471.43 Sable Logan Canyon Cree 2o 2471.41 2471.96 0.1 1.7
Sable Island C-67 2473.28 Sable Logan Canyon Cree 2o 2473.76 2474.06 8.3 22.8
Sable Island C-67 2477.05 Sable Logan Canyon Cree 2c 2476.77 2477.14 2.5 19
Sable Island C-67 2478.05 Sable Logan Canyon Cree ? 2478.05 2478.27 218 27.8
Sable Island C-67 3376.48 Sable Missisauga Middle Mb 9g 3376.37 3376.55 0.1 4.8
Sable Island C-67 3378.01 Sable Missisauga Middle Mb ?2x 3377.71 3378.08 180 78 18.4
South Debarres O-76 3802.24 Sable Missisauga Lower Mb 4g 3802.22 3802.43 53.3 13.5
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Appendix 1: Summary table of samples with location, lithofacies, grain size, plug porosity and plug permeability.

Formation Member Top Bottom

Permea-
bility 
(mD)

Porosity
(%)LithofaciesWell Depth (m) Subbasin

Stratigraphy Plug depth (m) Grain 
size
(µm)

South Debarres O-76 3802.65 Sable Missisauga Lower Mb 4g 3802.64 3802.88 19.3 14.6
South Debarres O-76 3804.82 Sable Missisauga Lower Mb 4g 3804.67 3804.86 70 14.5
South Debarres O-76 3805.93 Sable Missisauga Lower Mb 9s 3805.77 3806.00 0.46 15.4
South Debarres O-76 3807.15 Sable Missisauga Lower Mb 9s 3807.01 3807.28 0.18 13.3
South Debarres O-76 3809.66 Sable Missisauga Lower Mb 9g 3809.57 3809.77 14.3 17.8
South Debarres O-76 3811.38 Sable Missisauga Lower Mb 9g 3811.27 3811.46 2.84 15.5
South Debarres O-76 3818.26 Sable Missisauga Lower Mb 9g 3818.05 3818.32 0.37 0.034
South Debarres O-76 3819.74 Sable Missisauga Lower Mb 0b 3819.69 3819.92 0.05 11.1
South Debarres O-76 3821.70 Sable Missisauga Lower Mb 3i 3821.55 3821.85 3.08 9.1
South Debarres O-76 3821.72 Sable Missisauga Lower Mb 3i 3821.55 3821.85 3.08 9.1
South Debarres O-76 3823.98 Sable Missisauga Lower Mb 3i 3823.88 3824.08 0.01 5.3
South Debarres O-76 5952.65 Sable Mic Mac 9g 5952.46 5952.75 0.01 3.7
South Griffin J-13 4139.40 Abenaki Missisauga Middle Mb 4o 4139.26 4139.42 0.06 3.5
South Griffin J-13 4139.65 Abenaki Missisauga Middle Mb 4o 4139.42 4139.56 0.04 5.5
South Griffin J-13 4140.57 Abenaki Missisauga Middle Mb 4o 4140.40 4140.70 0.02 4.1
South Griffin J-13 4140.70 A Abenaki Missisauga Middle Mb 4o 4140.70 4140.89 0.11 7.7
South Griffin J-13 4140.70 B Abenaki Missisauga Middle Mb 4o 4140.70 4140.89 0.11 7.7
Thebaud 3 3901.75 Sable Missisauga Lower Mb 2 3901.56 3901.86 0.77 11.7
Thebaud 3 3902.95 Sable Missisauga Lower Mb 2 3902.78 3902.99 0.02 2.6
Thebaud 3 3910.26 Sable Missisauga Lower Mb 4 3910.01 3910.44 80 0.36 12
Thebaud 3 3911.16 Sable Missisauga Lower Mb 4 3911.02 3911.34 0.34 8
Thebaud 3 3911.84 Sable Missisauga Lower Mb 4 3911.65 3911.97 0.01 7.5
Thebaud 3 3912.40 Sable Missisauga Lower Mb 4 3912.17 3912.46 400 2290 23.5
Thebaud 3 3913.54 Sable Missisauga Lower Mb 4 3913.46 3913.84 170 17.5
Thebaud 3 3914.57 Sable Missisauga Lower Mb 4 3914.36 3914.68 1290 22.8
Thebaud 3 3915.04 Sable Missisauga Lower Mb 4 3914.98 3915.18 1290 22.8
Thebaud 3 3915.96 Sable Missisauga Lower Mb 4 3915.88 3915.98 486 2880 25.6
Thebaud 3 3917.60 Sable Missisauga Lower Mb 4 3917.51 3917.66 852 21.7
Thebaud 3 4411.30 Sable Missisauga Lower Mb 1 4411.00 4411.57 140 0.01 10.1
Thebaud 3 4424.62 Sable Missisauga Lower Mb 1 & 2 4424.35 4424.64 150 1.51 11.3
Thebaud 3 4426.97 Sable Missisauga Lower Mb 1 & 2 4426.97 4427.19 160 0.07 8.7
Thebaud 5 4621.03 Sable Missisauga Lower Mb 4 4621.00 4621.26 0.11 6.7
Thebaud 5 4622.45 Sable Missisauga Lower Mb 4 4622.32 4622.60 0.07 12.1
Thebaud 5 4623.10 Sable Missisauga Lower Mb 1 & 2 4622.83 4623.13 0.11 11.2
Thebaud 5 4623.42 Sable Missisauga Lower Mb 1 & 2 4623.13 4623.47 0.2 6.5
Thebaud 5 4624.15 Sable Missisauga Lower Mb 2 4623.89 4624.31 0.11 9.3
Thebaud 5 4629.78 Sable Missisauga Lower Mb 1 & 2 4629.47 4630.20 0.01 7.6
Thebaud 5 4922.67 Sable Missisauga Lower Mb 4 4922.99 4923.04 511 20.3
Thebaud 5 4925.84 Sable Missisauga Lower Mb 4 4925.34 4925.55 140 65.7 19.7
Thebaud 5 4929.80 Sable Missisauga Lower Mb 4 4929.87 4930.10 67.3 15.7
Thebaud 5 4934.94 Sable Missisauga Lower Mb 4 4934.27 4934.57 6.15 13.9
Thebaud 5 4938.61 Sable Missisauga Lower Mb 4 4938.28 4938.57 380 449 22.2
Thebaud 5 4944.28 Sable Missisauga Lower Mb 4 4943.98 4944.20 630 22.4
Thebaud 5 4948.72 Sable Missisauga Lower Mb 4 4948.40 4948.90 200 28.2 15.3
Thebaud C-74 3861.23 Sable Missisauga Lower Mb 0b 3861.09 3861.33 89 0.1 7.4
Thebaud C-74 3862.56 Sable Missisauga Lower Mb 0b 3862.40 3862.58 754 2.8 8.8
Thebaud C-74 3862.90 Sable Missisauga Lower Mb 3c 3862.80 3862.90 1560 3.52 8.6
Thebaud C-74 3863.08 Sable Missisauga Lower Mb 3c/9g 3862.90 3863.18 88.6 17
Thebaud C-74 3863.48 Sable Missisauga Lower Mb 9g/2b 3863.39 3863.56 241 22.3
Thebaud C-74 3863.53 Sable Missisauga Lower Mb 9g 3863.56 3863.80 311 418 24.6
Thebaud C-74 3863.99 Sable Missisauga Lower Mb 2b 3863.94 3864.14 255 285 22.2
Thebaud C-74 3864.52 Sable Missisauga Lower Mb 2b 3864.52 3864.84 144 0.3 12.8
Thebaud C-74 3864.99 Sable Missisauga Lower Mb 2b 3865.04 3865.32 251 0.1 12.1
Thebaud C-74 3865.56 Sable Missisauga Lower Mb 2b 3865.56 3865.75 185 0.02 11.5
Thebaud C-74 3865.94 Sable Missisauga Lower Mb 2b 3865.93 3866.30 202 0.02 8.6
Thebaud C-74 3866.79 Sable Missisauga Lower Mb 2b 3866.88 3866.98 259 0.13 12.2
Thebaud C-74 3867.39 Sable Missisauga Lower Mb 2b 3867.46 3867.63 188 0.17 12.8
Thebaud C-74 3868.38 Sable Missisauga Lower Mb 2b 3868.50 3868.68 193 0.09 14.4
Thebaud C-74 3868.77 Sable Missisauga Lower Mb 2b 3869.02 3869.19 183 77.1 12.1
Thebaud C-74 3868.94 Sable Missisauga Lower Mb 2b 3869.19 3869.29 188 0.05 11.6
Thebaud C-74 3869.64 Sable Missisauga Lower Mb 2b 3869.77 3870.09 173 0.07 10
Thebaud C-74 3870.19 Sable Missisauga Lower Mb 2b 3870.33 3870.44 156 0.21 14.5
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Appendix 1: Summary table of samples with location, lithofacies, grain size, plug porosity and plug permeability.

Formation Member Top Bottom
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(%)LithofaciesWell Depth (m) Subbasin

Stratigraphy Plug depth (m) Grain 
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Thebaud C-74 3870.62 Sable Missisauga Lower Mb 2b 3870.45 3870.65 151 0.07 14.8
Thebaud C-74 3871.01 Sable Missisauga Lower Mb 2b 3870.91 3871.11 0.33 18.9
Thebaud C-74 3871.47 Sable Missisauga Lower Mb 2b 3871.37 3871.56 139 0.16 16.9
Thebaud C-74 3871.75 Sable Missisauga Lower Mb 2b 3871.63 3871.86 66.1 25.5
Thebaud C-74 3871.99 Sable Missisauga Lower Mb 2b 3871.86 3872.12 77.1 26.7
Thebaud C-74 3873.16 Sable Missisauga Lower Mb 3c 3873.05 3873.26 6.79 11.8
Thebaud C-74 3876.72 Sable Missisauga Lower Mb 9s 3876.72 3876.90 217 83.1 24.6
Thebaud C-74 3879.56 Sable Missisauga Lower Mb 9g 3879.56 3879.78 224 99.7 24.3
Thebaud C-74 3881.59 Sable Missisauga Lower Mb 9g 3881.59 3881.80 175 80.5 23.4
Thebaud C-74 3882.96 Sable Missisauga Lower Mb 9g 3882.96 3883.17 170 2.45 17.4
Thebaud C-74 3905.10 Sable Missisauga Lower Mb 2o 3905.10 3905.37 277 13.7 14.8
Thebaud C-74 3906.75 Sable Missisauga Lower Mb 2o 3906.75 3906.97 258 1.06 11.8
Thebaud C-74 3907.93 Sable Missisauga Lower Mb 9s 3907.93 3908.11 624 0.66 8.9
Thebaud C-74 3908.65 Sable Missisauga Lower Mb 9s 3908.65 3908.88 546 1.37 12.9
Thebaud C-74 3909.92 Sable Missisauga Lower Mb 9s 3909.92 3910.07 366 0.37 10.3
Thebaud C-74 3911.66 Sable Missisauga Lower Mb 9s 3911.66 3911.82 300 30.4 20.3
Thebaud C-74 3912.40 Sable Missisauga Lower Mb 9g 3912.40 3912.58 268 524 24.3
Thebaud C-74 3913.73 Sable Missisauga Lower Mb 9g 3913.73 3913.95 496 896 24.4
Thebaud C-74 3914.34 Sable Missisauga Lower Mb 9g 3914.34 3914.55 339 18.5
Thebaud C-74 3915.74 Sable Missisauga Lower Mb 9g 3915.74 3915.90 453 236 19
Thebaud C-74 3917.06 Sable Missisauga Lower Mb 9g 3917.06 3917.28 472 558 21.8
Thebaud C-74 3918.64 Sable Missisauga Lower Mb 9g 3918.64 3918.82 930 0.96 8.6
Thebaud C-74 3920.04 Sable Missisauga Lower Mb 9g 3920.04 3920.25 160 0.13 11.8
Thebaud C-74 3921.98 Sable Missisauga Lower Mb 9g 3921.98 3922.20 426 2.93 11.9
Thebaud C-74 3924.50 Sable Missisauga Lower Mb 9g 3924.50 3924.67 288 0.16 11
Thebaud C-74 3926.15 Sable Missisauga Lower Mb 2b 3926.15 3926.33 305 0.13 11
Thebaud I-93 3067.00 Sable Missisauga Middle Mb 2c/3i 3066.98 3067.31 0.1 2.9
Thebaud I-93 3068.39 Sable Missisauga Middle Mb 9s 3068.15 3068.39 0.34 8.9
Thebaud I-93 3069.30 Sable Missisauga Middle Mb 9s 3069.06 3069.28 27.8 13
Thebaud I-93 3080.26 Sable Missisauga Middle Mb 4g 3079.94 3080.19 250 689 20.3
Thebaud I-93 3359.06 Sable Missisauga Middle Mb 4x 3358.89 3359.18 330 23.2
Thebaud I-93 3361.87 Sable Missisauga Middle Mb 4x 3361.87 3362.21 1030 26.3
Thebaud I-93 3915.19 Sable Missisauga Lower Mb 4o 3915.22 3915.35 17.3 6.3
Thebaud I-93 3915.95 Sable Missisauga Lower Mb 4o 3915.73 3916.05 320 27.5
Thebaud I-93 3916.06 Sable Missisauga Lower Mb 4o 3915.73 3916.05 320 27.5
Thebaud I-93 3916.89 Sable Missisauga Lower Mb 4o 3916.85 3917.08 0.61 7.3
Thebaud I-93 3924.81 Sable Missisauga Lower Mb 4 3924.48 3924.83 70 54.4 27.1
Thebaud I-93 3925.79 Sable Missisauga Lower Mb 5m/5b 3925.56 3925.85 1000 7.26 11.8
Thebaud I-93 3927.13 Sable Missisauga Lower Mb 5m/5b 3927.03 3927.40 2.14 7.2
Thebaud I-93 3936.10 Sable Missisauga Lower Mb 2b 3935.95 3936.12 0.6 18.8
Thebaud I-93 3936.86 Sable Missisauga Lower Mb 2b 3936.78 3936.89 0.06 11.9
Thebaud I-93 3940.88 Sable Missisauga Lower Mb ?2x 3940.75 3940.90 0.05 9.1
Thebaud I-93 3943.35 Sable Missisauga Lower Mb ?2b or 0b 3943.34 3943.53 0.01 9.1
Thebaud I-93 3948.63 Sable Missisauga Lower Mb 2b 3948.50 3948.65 300 0.01 7.8
Thebaud I-93 3950.18 Sable Missisauga Lower Mb 9s 3950.12 3950.36 0.1 0.5
Venture B-13 4702.02 Sable Missisauga Lower Mb 2b 4702.02 4702.02 0.006 3.9
Venture B-13 4702.77 Sable Missisauga Lower Mb 2b 4702.77 4702.77 0.024 4.6
Venture B-13 4704.99 Sable Missisauga Lower Mb 4o 4704.99 4704.99 0.024 3.9
Venture B-13 4705.55 Sable Missisauga Lower Mb 4o 4705.55 4705.55 0.17 3.5
Venture B-13 4706.64 Sable Missisauga Lower Mb 2c 4706.64 4706.64 0.1 6.7
Venture B-13 4706.98 Sable Missisauga Lower Mb 2c 4706.98 4706.98 0.36 11.7
Venture B-13 4716.70 Sable Missisauga Lower Mb 4g 4716.70 4716.70 3.38 23.9
Venture B-13 4719.39 Sable Missisauga Lower Mb 4o 4719.39 4719.39 184 22.7
Venture B-13 4720.27 Sable Missisauga Lower Mb 4o 4720.27 4720.27 132 18.5
Venture B-13 4722.21 Sable Missisauga Lower Mb 4o 4722.21 4722.21 5.01 23.5
Venture B-13 4724.39 Sable Missisauga Lower Mb 4o 4724.39 4724.39 6.68 22.3
Venture B-13 4728.48 Sable Missisauga Lower Mb 9s 4728.48 4728.48 3.31 20.6
Venture B-13 4950.12 Sable Missisauga Lower Mb 9s 4950.12 4950.12 1.5 13.4
Venture B-13 4951.03 Sable Missisauga Lower Mb 9s or 2o 4951.03 4951.03 0.94 16.2
Venture B-13 4953.14 Sable Missisauga Lower Mb ?9s or 4g 4953.14 4953.14 217 25.3
Venture B-13 4956.21 Sable Missisauga Lower Mb 4o 4956.21 4956.21 148 24.6
Venture B-52 4708.52 Sable Missisauga Lower Mb 2c 4708.52 4708.89 0.01 3.4
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Venture B-52 4708.62 Sable Missisauga Lower Mb 2c 4708.52 4708.89 0.01 3.4
Venture B-52 4710.51 Sable Missisauga Lower Mb 2c 4710.51 4710.64 2.7 21
Venture B-52 4711.13 Sable Missisauga Lower Mb 2o/4o 4711.13 4711.34 9.18 20.8
Venture B-52 4711.15 Sable Missisauga Lower Mb 2o/4o 4711.13 4711.34 9.18 20.8
Venture B-52 4712.49 Sable Missisauga Lower Mb 2o/4o 4712.91 4713.08 1.89 21.7
Venture B-52 4713.05 Sable Missisauga Lower Mb 2o/4o 4712.91 4713.08 1.89 21.7
Venture B-52 4713.44 Sable Missisauga Lower Mb 2o/4o 4713.44 4713.64 20.7 24
Venture B-52 4714.70 Sable Missisauga Lower Mb 2o/4o 4714.70 4715.00 11.9 18.9
Venture B-52 4940.50 Sable Missisauga Lower Mb 4g 4940.50 4940.92 5.37 15.3
Venture B-52 4940.55 Sable Missisauga Lower Mb 4g 4940.50 4940.92 5.37 15.3
Venture B-52 4942.53 Sable Missisauga Lower Mb 4g 4942.53 4942.83 0.51 13.6
Venture B-52 4944.95 Sable Missisauga Lower Mb 4g/4n 4944.95 4945.23 21.9 10.6
Venture B-52 4947.40 Sable Missisauga Lower Mb 4g 4947.40 4947.70 0.13 4.9
Venture B-52 4949.70 Sable Missisauga Lower Mb 4a 4949.70 4949.96 4.06 14
Venture B-52 4952.03 Sable Missisauga Lower Mb 4g 4952.03 4952.28 0.1 4.8
Venture B-52 4954.36 Sable Missisauga Lower Mb 9g 4954.43 4954.69 3.97 15.2
Venture B-52 4954.43 Sable Missisauga Lower Mb 9g 4954.43 4954.69 3.97 15.2
Venture B-52 4956.04 Sable Missisauga Lower Mb 9g 4956.04 4956.31 39 19.1
Venture B-52 5020.11 Sable Missisauga Lower Mb 9g 5020.11 5020.33 0.1 1.3
Venture B-52 5020.59 Sable Missisauga Lower Mb 9g 5020.53 5020.88 0.1 2.4
Venture B-52 5022.74 Sable Missisauga Lower Mb 4g 5022.51 5022.78 3.95 20.4
Venture B-52 5023.39 Sable Missisauga Lower Mb 4g 5023.39 5023.65 0.64 6.6
Venture B-52 5037.00 Sable Missisauga Lower Mb 4x 5037.00 5037.25 0.28 12.4
Venture B-52 5037.25 Sable Missisauga Lower Mb 4x 5037.25 5037.55 128 21.8
Venture B-52 5041.84 Sable Missisauga Lower Mb 5b/5s 5041.84 5042.29 1.95 17.4
Venture B-52 5043.28 Sable Missisauga Lower Mb 5s 5043.28 5043.72 497 32.9
Venture B-52 5045.32 Sable Missisauga Lower Mb 4g 5045.17 5045.42 200 0.22 4.7
Venture B-52 5046.78 Sable Missisauga Lower Mb 4g 5046.78 5047.03 0.55 6.4
Venture B-52 5047.51 Sable Missisauga Lower Mb 4g 5047.46 5047.74 0.23 7
Venture B-52 5113.77 Sable Missisauga Lower Mb 6m 5113.71 5113.77 0.08 5.4
Venture B-52 5115.16 Sable Missisauga Lower Mb 6m 5115.16 5115.47 0.08 5.4
Venture B-52 5116.38 Sable Missisauga Lower Mb 4g 5116.38 5116.81 0.18 6.4
Venture B-52 5118.15 Sable Missisauga Lower Mb 4g 5118.15 5118.46 243 28.3
Venture B-52 5119.19 Sable Missisauga Lower Mb 4g 5119.19 5119.59 239 18.4
Venture B-52 5119.97 Sable Missisauga Lower Mb 4g 5119.59 5120.02 12.2 15.5
Venture B-52 5121.54 Sable Missisauga Lower Mb 4a 5121.54 5121.73 0.11 7.7
Venture B-52 5123.20 Sable Missisauga Lower Mb 4g 5122.92 5123.31 0.1 8.4
Venture B-52 5123.84 Sable Missisauga Lower Mb 4g 5123.84 5124.01 0.19 10.3
Venture B-52 5166.73 Sable Mic Mac 2 5266.60 5266.76 0.05 13.5
Venture B-52 5268.15 Sable Mic Mac 0 5268.15 5268.36 0.02 10.6
Venture B-52 5269.08 Sable Mic Mac 0 5269.05 5269.24 0.02 6.4
Venture B-52 5270.80 Sable Mic Mac 0 5270.64 5270.86 0.02 3.5
Venture B-52 5273.48 Sable Mic Mac 0 5273.29 5273.49 0.13 4.3
Venture B-52 5273.93 Sable Mic Mac 9 5273.93 5274.18 13.8 21.9
Venture B-52 5274.62 Sable Mic Mac 9 5274.62 5274.94 0.79 7.5
Venture B-52 5275.98 Sable Mic Mac 9 5275.75 5276.03 0.05 13.6
Venture B-52 5276.03 Sable Mic Mac 0 5276.03 5276.26 1.88 23.1
Venture B-52 5278.82 Sable Mic Mac 0 5278.68 5278.88 0.07 9.8
Venture B-52 5279.22 Sable Mic Mac 0 5279.16 5279.40 0.05 6.5
Venture B-52 5538.79 Sable Mic Mac 0 5538.79 5539.27 0.33 10.1
Venture H-22 4712.30 Sable Missisauga Lower Mb 4o 4712.30 4712.30 0.42 18.5
Venture H-22 4712.96 Sable Missisauga Lower Mb 4o 4712.96 4712.96 0.31 15.9
Venture H-22 4715.69 Sable Missisauga Lower Mb 9g 4715.69 4715.69 0.31 17.4
Venture H-22 4716.27 Sable Missisauga Lower Mb 4o 4716.27 4716.27 0.55 21
Venture H-22 4716.52 Sable Missisauga Lower Mb 4o 4716.52 4716.52 1.01 18
Venture H-22 4718.15 Sable Missisauga Lower Mb 4o 4718.15 4718.15 0.33 15.5
Venture H-22 4718.53 Sable Missisauga Lower Mb 4o 4718.53 4718.53 0.93 21
Venture H-22 4719.32 Sable Missisauga Lower Mb 4o 4719.32 4719.32 1.77 20.2
Venture H-22 4719.56 Sable Missisauga Lower Mb 4o 4719.56 4719.56 1.3 17.7
Venture H-22 4721.99 Sable Missisauga Lower Mb 9s 4721.99 4721.99 1.8 20
Venture H-22 4722.73 Sable Missisauga Lower Mb 9s 4722.73 4722.73 0.27 12.1
Venture H-22 4957.71 Sable Missisauga Lower Mb 9s 4957.71 4957.71 0.49 13.4
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Appendix 1: Summary table of samples with location, lithofacies, grain size, plug porosity and plug permeability.

Formation Member Top Bottom

Permea-
bility 
(mD)

Porosity
(%)LithofaciesWell Depth (m) Subbasin

Stratigraphy Plug depth (m) Grain 
size
(µm)

Venture H-22 4957.91 Sable Missisauga Lower Mb 9s 4957.91 4957.91 0.39 12.7
Venture H-22 4958.85 Sable Missisauga Lower Mb 9s 4958.85 4958.85 1.08 15.3
Venture H-22 4961.43 Sable Missisauga Lower Mb 4o 4961.43 4961.43 54.3 23.8
Venture H-22 4961.58 Sable Missisauga Lower Mb 4o 4961.58 4961.58 2.21 18.3
Venture H-22 4962.33 Sable Missisauga Lower Mb 4o 4962.33 4962.33 1.24 17.9
Venture H-22 4963.45 Sable Missisauga Lower Mb 9g 4963.45 4963.45 0.33 15.7
Venture H-22 4964.43 Sable Missisauga Lower Mb 9g 4964.43 4964.43 1.88 19.9
Venture H-22 4964.81 Sable Missisauga Lower Mb 9g 4964.81 4964.81 0.53 18.2
Venture H-22 4968.05 Sable Missisauga Lower Mb 9g 4968.04 4968.04 70 2.61 19.5
Venture H-22 4968.68 Sable Missisauga Lower Mb 9g 4968.68 4968.68 0.55 17.7
Venture H-22 4970.27 Sable Missisauga Lower Mb 9g 4970.27 4970.27 0.72 17.8
Venture H-22 4971.18 Sable Missisauga Lower Mb 9g 4971.18 4971.18 0.25 11.5
Venture H-22 4971.72 Sable Missisauga Lower Mb 9g 4971.72 4971.72 1.05 16
Venture H-22 4972.11 Sable Missisauga Lower Mb 9g 4972.11 4972.11 12.8 21.7
Venture H-22 4972.24 Sable Missisauga Lower Mb 9g 4972.24 4972.24 23.6 23.6
Venture H-22 4975.45 Sable Missisauga Lower Mb 0b 4975.45 4975.45 38.9 25.7
Venture H-22 4976.14 Sable Missisauga Lower Mb 9g 4976.14 4976.14 24 25.5
Venture H-22 4976.37 Sable Missisauga Lower Mb 9g 4976.37 4976.37 6.73 23.3
Venture H-22 4978.30 Sable Missisauga Lower Mb 4o 4978.30 4978.30 0.15 14.8
Venture H-22 4982.35 Sable Missisauga Lower Mb 4o 4982.35 4982.35 7.56 21.4
Venture H-22 4982.72 Sable Missisauga Lower Mb 4o 4982.72 4982.72 12.8 23.9
Venture H-22 4983.50 Sable Missisauga Lower Mb 4o 4983.50 4983.50 12.7 22
Venture H-22 4986.11 Sable Missisauga Lower Mb 0b/2b 4986.11 4986.11 0.52 13.5
Venture H-22 5015.54 Sable Missisauga Lower Mb 4g 5015.54 5015.54 0.16 10.3
Venture H-22 5015.85 Sable Missisauga Lower Mb 4g 5015.85 5015.85 108 15.7
Venture H-22 5016.08 Sable Missisauga Lower Mb 4g 5016.08 5016.08 792 26.1
Venture H-22 5017.53 Sable Missisauga Lower Mb 4x 5017.53 5017.53 21.2 12.6
Venture H-22 5017.66 Sable Missisauga Lower Mb 4x 5017.66 5017.66 62.9 17.4
Venture H-22 5018.27 Sable Missisauga Lower Mb 9s/0b 5018.27 5018.27 357 23.8
Venture H-22 5018.68 Sable Missisauga Lower Mb 9s/0b 5018.68 5018.68 10.4 17.2
Venture H-22 5018.91 Sable Missisauga Lower Mb 9s/0b 5018.91 5018.91 3.55 12.6
Venture H-22 5019.05 Sable Missisauga Lower Mb 9s/0b 5019.05 5019.05 136 21.5
Venture H-22 5021.00 Sable Missisauga Lower Mb 4g 5021.00 5021.00 2.51 16.5
Venture H-22 5021.32 Sable Missisauga Lower Mb 4g 5021.32 5021.32 40.6 17.2
Venture H-22 5021.77 Sable Missisauga Lower Mb 4g 5021.77 5021.77 4.54 18.4
Venture H-22 5023.12 Sable Missisauga Lower Mb 4o 5023.12 5023.12 19.4 17.9
Venture H-22 5025.04 Sable Missisauga Lower Mb 4o 5025.04 5025.04 0.16 12.3
Venture H-22 5026.73 Sable Missisauga Lower Mb 4o 5026.73 5026.73 1.13 16.8
Venture H-22 5027.11 Sable Missisauga Lower Mb 4o 5027.11 5027.11 1.6 18.5
Venture H-22 5028.47 Sable Missisauga Lower Mb 4o 5028.47 5028.47 0.56 16.3
Venture H-22 5029.30 Sable Missisauga Lower Mb 4o 5029.30 5029.30 0.2 14.8
Venture H-22 5030.74 Sable Missisauga Lower Mb 9s 5030.74 5030.74 0.55 16.6
Venture H-22 5031.62 Sable Missisauga Lower Mb 9s 5031.62 5031.62 2.57 20.5
Venture H-22 5031.79 Sable Missisauga Lower Mb 9s 5031.79 5031.79 3.15 19.8
Venture H-22 5031.99 Sable Missisauga Lower Mb 9s 5031.99 5031.99 2.79 20.2
Venture H-22 5033.33 Sable Missisauga Lower Mb 9s 5033.33 5033.33 0.39 17.1
Venture H-22 5052.36 Sable Missisauga Lower Mb 0 5052.36 5052.36 6.62 21.6
Venture H-22 5055.14 Sable Missisauga Lower Mb 4o 5055.14 5055.14 0.73 19
Venture H-22 5055.42 Sable Missisauga Lower Mb 0 5055.42 5055.42 15.3 24.1
Venture H-22 5055.86 Sable Missisauga Lower Mb 0 5055.86 5055.86 18.2 23.9
Venture H-22 5056.63 Sable Missisauga Lower Mb 9 5056.63 5056.63 11.6 23.4
Venture H-22 5057.45 Sable Missisauga Lower Mb 9 5057.45 5057.45 1.54 18.4
Venture H-22 5058.80 Sable Missisauga Lower Mb 9 5058.80 5058.80 0.18 14.6
Venture H-22 5060.99 Sable Missisauga Lower Mb 9 5060.99 5060.99 0.69 16.9
Venture H-22 5061.80 Sable Missisauga Lower Mb 0 5061.80 5061.80 1.92 19.9
Venture H-22 5062.62 Sable Missisauga Lower Mb 0 5062.62 5062.62 1.99 20.6
Venture H-22 5063.29 Sable Missisauga Lower Mb 9 5063.29 5063.29 4.26 21.1
Venture H-22 5064.02 Sable Missisauga Lower Mb 9 5064.02 5064.02 0.25 17.3
Venture H-22 5064.32 Sable Missisauga Lower Mb 9 5064.32 5064.32 0.44 16.9
Venture H-22 5064.60 Sable Missisauga Lower Mb 9 5064.60 5064.60 0.24 15.4
Venture H-22 5067.07 Sable Missisauga Lower Mb 9 5067.07 5067.07 0.31 14.3
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Appendix 2-1: BSE images, EDS analyses and 
modal counting results of sample Cohasset 
A-52 2352.98.

Appendix 2: BSE images, EDS analyses 
and modal counting results of all 
investigated samples.
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Figure 2-1.1: Sample A-52 2352.98 m reference site 2 (SEM).

Figure 2-1.2: Sample A-52 2352.98 m site 3 (SEM).

1: Fe-calcite 2: Fe-calcite
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Figure 2-1.3: Sample A-52 2352.98 m site 4 (SEM).
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Figure 2-1.4: Sample A-52 2352.98 m site 9 (SEM).
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Figure 2-1.5: Sample A-52 2352.98 m site 10 (SEM).

Figure 2-1.6: Sample A-52 2352.98 m site 11 (SEM).
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Figure 2-1.7: Sample A-52 2352.98 m site 12 (SEM).

Figure 2-1.8: Sample A-52 2352.98 m site 13 (SEM).
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Figure 2-1.9: Sample A-52 2352.98 m site 14 (SEM).

Figure 2-1.10: Sample A-52 2352.98 m site 15 (SEM).
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Figure 2-1.11: Sample A-52 2352.98 m site 16 (SEM).

Figure 2-1.12: Sample A-52 2352.98 m site 17 (SEM).
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Figure 2-1.13: Sample A-52 2352.98 m site 18 (SEM).

Figure 2-1.14: Sample A-52 2352.98 m site 19 (SEM).
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Figure 2-1.15: Sample A-52 2352.98 m site 20 (SEM).

Figure 2-1.16: Sample A-52 2352.98 m site 21 (SEM).
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Figure 2-1.17: Sample A-52 2352.98 m site 22 (SEM).

Figure 2-1.18: Sample A-52 2352.98 m site 23 (SEM).
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Table 2-1A: SEM analyses of sample A-52 2352.98.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 SrO MoO3 BaO Ce2O3 Total
 A-52 2352.98 2 1 Fe-cal 1.27 54.73 56
 A-52 2352.98 2 2 Fe-cal 1.35 54.65 56
 A-52 2352.98 2 3 Qz 100 100
 A-52 2352.98 2 4 Cal 0.62 55.38 56
 A-52 2352.98 2 5 Qz 100 100
 A-52 2352.98 2 6 Fe-cal 1.01 54.98 56
 A-52 2352.98 2 7 Kfs 67.02 18.18 1.05 13.73 100
 A-52 2352.98 2 8 Ab 61.72 20.41 4 1.58 10.88 1.43 100
 A-52 2352.98 2 9 Chl 35.62 21.92 17.56 7.45 2.47 85
 A-52 2352.98 2 10 Qz 100 100
 A-52 2352.98 2 11 Qz 100 100
 A-52 2352.98 2 12 Ilt 47.57 32.43 0.80 1.29 7.91 90
 A-52 2352.98 2 13 Fe-cal 1.24 54.76 56
 A-52 2352.98 2 14 Py 27.81 72.19 100
 A-52 2352.98 2 15 Qz 100 100
 A-52 2352.98 2 16 Ab 68.2 19.29 0.43 12.07 100
 A-52 2352.98 2 17 Kfs 66.85 19.05 14.09 100
 A-52 2352.98 2 18 Cal 0.98 55.02 56
 A-52 2352.98 2 19 Rt 99.12 0.89 100
 A-52 2352.98 2 20 Py 26.64 0.31 0.39 72.66 100
 A-52 2352.98 2 21 Qz 100 100
 A-52 2352.98 2 22 Sd 4 3.23 87.49 3.4 1.87 100
 A-52 2352.98 2 23 Chl 27.91 1.04 15.60 23.09 11.08 0.60 2.44 2.44 0.82 85
 A-52 2352.98 2 24 Fe-cal 2.01 1.09 2.06 1.08 49.77 56
 A-52 2352.98 2 25 Py 1.58 1.23 28.46 0.41 68.34 100
 A-52 2352.98 2 26 Fe-cal 1.74 54.26 56
 A-52 2352.98 2 27 Qz 90.96 6.56 2.48 100
 A-52 2352.98 2 28 Kfs 67.28 17.74 15 100
 A-52 2352.98 2 29 Ilt 52.81 30.99 2.54 1.59 2.08 90
 A-52 2352.98 2 30 Ilt 51.39 30.00 2.65 5.97 90
 A-52 2352.98 2 31 Chl 28.68 15.80 21.31 9.79 5.54 2.05 1.84 85
 A-52 2352.98 2 32 Qz alteration 80.16 19.86 100
 A-52 2352.98 2 33 Qz alteration 83.94 10.09 1.78 1.36 2.82 100
 A-52 2352.98 2 34 Qz 100 100
 A-52 2352.98 2 35 Fe-cal 1.06 54.94 56
 A-52 2352.98 2 36 Chl 32.84 17.82 16.44 11.87 2.08 2.31 1.62 85
 A-52 2352.98 2 37 Ilt+Rt 49.07 20.95 25.23 1.75 2.06 0.94 100
 A-52 2352.98 2 38 Qz 90.77 4.23 5.01 100
 A-52 2352.98 2 39 Ilt?+Ap 45.24 32.73 0.84 5.4 1.15 7.32 7.33 100
 A-52 2352.98 2 40 Qz 100 100
 A-52 2352.98 2 41 Fe-cal 1.56 54.44 56
 A-52 2352.98 2 42 Ilt 44.70 22.64 3.04 2.75 3.48 11.80 1.60 90
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Table 2-1A: SEM analyses of sample A-52 2352.98.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 SrO MoO3 BaO Ce2O3 Total
 A-52 2352.98 2 43 Qz+Ilt 71.21 15.61 3.87 3.88 2.9 2.53 100
 A-52 2352.98 2 44 Chl 33.53 1.00 17.96 14.09 10.75 3.76 2.21 1.70 85
 A-52 2352.98 2 45 Kln+Py 47.15 34.64 9.51 7.49 1.21 100
 A-52 2352.98 2 46 Sd 9.31 5.18 73.92 1.78 5.21 2.39 0.99 1.23 100
 A-52 2352.98 3 1 Sd 4.02 94.29 1.69 100
 A-52 2352.98 3 2 Chl 31.73 16.96 19.74 10.82 3.43 2.30 85
 A-52 2352.98 3 3 Chl 28.78 17.59 17.60 10.45 3.67 1.59 5.35 85
 A-52 2352.98 3 4 Chl 31.97 25.06 19.21 6.60 2.17 85
 A-52 2352.98 3 5 Ilt 52.97 26.25 3.96 3.00 3.82 90
 A-52 2352.98 3 6 Ilt 51.23 27.11 4.11 3.79 3.76 90
 A-52 2352.98 3 7 Ilt 48.52 33.76 1.89 5.84 90
 A-52 2352.98 3 8 Chl 35.71 1.33 18.11 16.03 9.98 1.02 2.84 85
 A-52 2352.98 3 9 Kln 58.57 41.44 100
 A-52 2352.98 3 10 Ilt 48.92 4.11 27.16 3.34 3.38 3.08 90
 A-52 2352.98 4 1 Kfs 67.83 20.86 11.3 100
 A-52 2352.98 4 2 Chl 39.87 20.66 13.05 10.24 1.20 85
 A-52 2352.98 4 3 Py 6.61 4.01 24.47 64.92 100
 A-52 2352.98 4 4 Ilt 50.50 2.61 26.41 3.34 3.13 3.29 0.72 90
 A-52 2352.98 4 5 Kln 57.03 40.91 2.06 100
 A-52 2352.98 9 1 Qz 100 100
 A-52 2352.98 9 2 Qz 100 100
 A-52 2352.98 9 3 Ms 53.09 28.52 3.85 1.78 7.77 95
 A-52 2352.98 9 4 Ms 50.79 29.80 4.05 1.53 8.85 95
 A-52 2352.98 9 5 Qz 100 100
 A-52 2352.98 9 6 hole 100 100
 A-52 2352.98 9 7 Ms 49.77 30.96 4.02 1.46 8.78 95
 A-52 2352.98 10 1 Ap 47.28 44.18 8.55 100
 A-52 2352.98 10 2 Qz 100 100
 A-52 2352.98 10 3 Kfs 67.47 19.05 4.76 8.73 100
 A-52 2352.98 10 4 Qz 100 100
 A-52 2352.98 10 5 Kfs 68.84 17.8 11.85 1.51 100
 A-52 2352.98 10 6 Kln+Rt 39.45 23.27 28.27 4.45 3.18 1.39 100
 A-52 2352.98 10 7 Kln 59.21 38.15 2.64 100
 A-52 2352.98 11 1 Kfs 64.5 20.58 14.91 100
 A-52 2352.98 11 2 Py 3.14 1.02 27.63 68.22 100
 A-52 2352.98 11 3 Brt 7.34 2.53 36.91 53.25 100
 A-52 2352.98 11 4 Kln 57.57 42.44 100
 A-52 2352.98 12 1 Fe-cal 2.77 1.16 52.07 56
 A-52 2352.98 12 2 Kfs 66.12 17.57 1.05 15.26 100
 A-52 2352.98 12 3 Py 27.11 72.89 100
 A-52 2352.98 12 4 Qz 98.27 1.19 0.53 100
 A-52 2352.98 12 5 Qz 100 100
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Table 2-1A: SEM analyses of sample A-52 2352.98.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 SrO MoO3 BaO Ce2O3 Total
 A-52 2352.98 13 1 Cal 56.00 56
 A-52 2352.98 13 2 Kfs 66.59 17.63 1.35 14.42 100
 A-52 2352.98 13 3 Brt 6.42 41.45 52.15 100
 A-52 2352.98 13 4 Sd 93.96 6.04 100
 A-52 2352.98 13 5 Kfs+Ap 44.37 20.97 3.8 2.59 11.1 6.65 10.54 100
 A-52 2352.98 14 1 Kfs 66.79 18.44 1.6 13.17 100
 A-52 2352.98 14 2 Qz 100 100
 A-52 2352.98 14 3 Kfs 66.68 18.31 1.12 13.88 100
 A-52 2352.98 14 4 Kln 59.58 39.51 0.9 100
 A-52 2352.98 15 1 Kfs 66.72 17.72 15.56 100
 A-52 2352.98 15 2 Ank 12.28 13.73 29.99 56
 A-52 2352.98 15 3 Kfs 67.06 18.44 14.49 100
 A-52 2352.98 15 4 mixture 29.52 28 12.47 10.46 19.56 100
 A-52 2352.98 15 5 Py 27.21 0.8 71.99 100
 A-52 2352.98 15 6 Brt 8 2.06 0.86 37.61 51.45 100
 A-52 2352.98 16 1 Qz 100 100
 A-52 2352.98 16 2 Brt 38.63 2.65 58.74 100
 A-52 2352.98 16 3 Kfs 65.84 18.14 15.08 0.93 100
 A-52 2352.98 16 4 Qz 100 100
 A-52 2352.98 16 5 Qz+Sd 69.42 4.91 20.06 1.53 1.18 2.08 0.84 100
 A-52 2352.98 17 1 Py 27.62 72.39 100
 A-52 2352.98 17 2 Rt 25.52 72.83 1.02 0.64 100
 A-52 2352.98 17 3 Py+kfs? 69.25 17.46 4.12 1.79 1.11 2.88 2.42 0.99 100
 A-52 2352.98 17 4 Qz 100 100
 A-52 2352.98 17 5 Fe-cal 1.25 54.76 56
 A-52 2352.98 18 1 Qz 100 100
 A-52 2352.98 18 2 Fe-cal 1.11 54.89 56
 A-52 2352.98 18 3 Qz+Ilt 77.82 14.1 2.16 1.72 4.19 100
 A-52 2352.98 18 4 Kfs 67.11 0.75 17.55 2.93 11.67 100
 A-52 2352.98 18 5 mixture 36.22 29.5 1.46 7.23 22.52 3.09 100
 A-52 2352.98 18 6 Py 27.74 72.27 100
 A-52 2352.98 18 7 Kln 57.93 42.08 100
 A-52 2352.98 18 8 Py 1.65 0.79 27.22 70.34 100
 A-52 2352.98 19 1 Ilt 53.96 25.70 1.17 2.52 1.16 4.73 0.77 90
 A-52 2352.98 19 2 Qz 100 100
 A-52 2352.98 19 3 Kfs 66.06 18.06 0.77 15.09 100
 A-52 2352.98 19 4 Ab 69.74 18.69 10.69 0.88 100
 A-52 2352.98 19 5 Chr+Ilt? 34.51 0.88 13.49 17.3 4.54 0.79 28.49 100
 A-52 2352.98 19 6 Brt+Qz 29.78 29.27 40.97 100
 A-52 2352.98 19 7 Qz 100 100
 A-52 2352.98 20 1 Qz 100 100
 A-52 2352.98 20 2 Py+Qz 15.51 24.07 0.29 60.13 100
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Table 2-1A: SEM analyses of sample A-52 2352.98.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 SrO MoO3 BaO Ce2O3 Total
 A-52 2352.98 20 3 Rt+Ap+Ilt 12.9 46.12 6.82 2.74 13.25 1.78 15.4 0.96 100
 A-52 2352.98 20 4 mixture 66.79 2.55 27.43 0.88 1.26 1.07 100
 A-52 2352.98 20 5 Rt+Ap+Ilt 27.85 38.68 7.26 5.33 2.98 7.14 1.3 8.41 1.05 100
 A-52 2352.98 20 6 hole 100 100
 A-52 2352.98 20 7 mixture 14.53 44.34 7.75 3.83 1.59 8.26 1.14 8.2 9.35 1.04 100
 A-52 2352.98 21 1 Ap 5.2 45.18 44.91 4.72 100
 A-52 2352.98 21 2 Qz 100 100
 A-52 2352.98 21 3 Chl 33.66 16.30 20.11 14.03 0.53 0.38 85
 A-52 2352.98 21 4 Ab 68.86 18.82 12.31 100
 A-52 2352.98 21 5 Kfs 68.41 17.46 14.14 100
 A-52 2352.98 22 1 Py 1.45 25.82 0.75 71.99 100
 A-52 2352.98 22 2 Py 0.53 27.98 71.49 100
 A-52 2352.98 22 3 Chl 37.88 0.68 25.22 15.12 4.30 0.72 1.06 85
 A-52 2352.98 22 4 Kfs 62.96 2 16.89 3.13 2.3 12.71 100
 A-52 2352.98 22 5 Ab 69.18 18.2 12.03 0.6 100
 A-52 2352.98 22 6 Ab 68.45 19.31 11.2 1.04 100
 A-52 2352.98 22 7 Ab 68.56 19.08 12.36 100
 A-52 2352.98 22 8 Qz 100 100
 A-52 2352.98 23 1 Kfs 67.11 17.76 15.12 100
 A-52 2352.98 23 2 Py 0.79 28.19 0.63 0.3 70.09 100
 A-52 2352.98 23 3 Py 10.23 3.84 31.07 0.93 53.96 100
 A-52 2352.98 23 4 Py 0.49 27.26 0.74 71.52 100
 A-52 2352.98 23 5 Qz 100 100
 A-52 2352.98 23 6 Py 28.12 71.89 100
 A-52 2352.98 23 7 Kfs 66.53 17.97 15.5 100
 A-52 2352.98 23 8 Py 1.78 0.75 0.85 29.9 66.72 100
 A-52 2352.98 23 9 Py 3.38 26.8 69.84 100
 A-52 2352.98 23 10 Py 0.77 30.99 68.24 100
 A-52 2352.98 23 11 Kfs 65.95 18.08 15.96 100
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Table 2-1B: Mineral modal analysis of sample A-52 2352.98.

Mineral Modal Compostion Area

Ab+Qz 55.74 8286513

Ank 0.21 31082

Ap 0.09 13040

Cal 2.61 388351

Chl 0.10 15380
Ilt(Ms)+some 
dissovled Kfs 4.69 697563

Kfs 6.96 1033923

Kln 6.57 976284

Sd 0.02 2932

Brt, Py, Chr 0.10 14661

Rt 0.06 9625

Porosity 22.85 5321599

Sum 100.00 23293440
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Appendix 2-2: BSE images, SEM analyses 
and modal counting results of sample  
Cohasset A-52 2390.25.
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Figure 2-2.1: Sample A-52 2390.52 m reference site 1 (SEM).

Figure 2-2.2: Sample A-52 2390.52 m site 2 (SEM).
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Figure 2-2.3: Sample A-52 2390.52 m site 3 (SEM).

Figure 2-2.4: Sample A-52 2390.52 m site 4 (SEM).
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Figure 2-2.5: Sample A-52 2390.52 m site 5 (SEM).

Figure 2-2.6: Sample A-52 2390.52 m site 6 (SEM).
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Figure 2-2.7: Sample A-52 2390.52 m site 7 (SEM).

Figure 2-2.8: Sample A-52 2390.52 m site 8 (SEM).
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Figure 2-2.9: Sample A-52 2390.52 m site 9 (SEM).

Figure 2-2.10: Sample A-52 2390.52 m site 10 (SEM).
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Table 2-2A: SEM analyses of sample A-52-2390.52

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl V2O5 Cr2O3 SrO Y2O3 ZrO2 BaO HfO2 B2O31 Total
 A-52-2390.52 1 1 Zrn 30.57 0.64 0.63 -0.1 66.82 1.44 100
 A-52-2390.52 1 2 Chr 46.39 13.61 17.68 22.34 100.02
 A-52-2390.52 1 3 Kfs 65.72 17.86 0.73 15.7 100.01
 A-52-2390.52 1 4 Kfs 66.46 18.05 1.55 13.92 99.98
 A-52-2390.52 1 5 Kfs 64.69 18.35 1.07 14.09 1.8 100
 A-52-2390.52 1 6 Rt 4.83 89.84 2.7 1.08 0.49 1.05 99.99
 A-52-2390.52 1 7 Qz 82.92 11.34 0.37 4.25 1.11 99.99
 A-52-2390.52 1 8 Qz 99.99 99.99
 A-52-2390.52 1 9 Brt 26.64 1.28 45.73 26.38 100.03
 A-52-2390.52 1 10 Kfs 69.87 20.12 2.43 0.99 6.59 100
 A-52-2390.52 1 11 Qz 94.98 3.31 0.33 1.37 99.99
 A-52-2390.52 1 12 Qz 99.99 99.99
 A-52-2390.52 1 13 Qz 98.04 0.87 1.09 100
 A-52-2390.52 1 14 Kfs 66.12 17.78 0.62 15.47 99.99
 A-52-2390.52 1 15 Chr 0.52 31.5 24.03 12.64 0.43 30.89 100.01
 A-52-2390.52 1 16 Ilt? 51.11 0.32 35.81 9.31 2.12 0.73 0.6 100
 A-52-2390.52 1 17 Rt 0.88 91.19 2.29 1.72 0.84 0.89 0.47 0.92 0.82 100.02
 A-52-2390.52 1 18 Chr 6.65 26.93 23.09 13.35 29.97 99.99
 A-52-2390.52 2 1 Rt 1.11 90.88 1.93 1.71 0.92 1.12 0.87 1.02 0.44 100
 A-52-2390.52 2 2 Qz 99.99 99.99
 A-52-2390.52 2 3 Brt 37.16 1.77 61.09 100.02
 A-52-2390.52 3 1 Fe-chl 32.84 17.54 28.65 1.84 2.17 1.97 85
 A-52-2390.52 3 2 Kfs 66.51 17.55 15.94 100
 A-52-2390.52 3 3 Kfs 65.84 17.59 0.44 16.12 99.99
 A-52-2390.52 4 1 Kfs 65.25 18.12 1.58 13.79 1.27 100.01
 A-52-2390.52 4 2 Qz 99.99 99.99
 A-52-2390.52 4 3 Kfs 66.21 17.67 16.12 100
 A-52-2390.52 5 1 Kfs 65.91 17.63 0.54 15.92 100
 A-52-2390.52 5 2 Rt 0.77 96.55 1.28 1.39 99.99
 A-52-2390.52 5 3 Qz 99.99 99.99
 A-52-2390.52 5 4 Rt+other 16.34 64.7 11.96 2.24 4.33 0.42 99.99
 A-52-2390.52 5 5 Ab 64.95 21.18 3.76 9.83 0.29 100.01
 A-52-2390.52 6 1 Kfs 65.99 17.72 0.71 15.56 99.98
 A-52-2390.52 6 2 Kfs 66.51 17.71 0.74 15.04 100
 A-52-2390.52 6 3 Mag 3.49 80.07 2.4 2.45 1.62 0.84 3.87 0.42 4.85 100.01
 A-52-2390.52 6 4 Ab 70.34 18.71 9.32 1.65 100.02
 A-52-2390.52 6 5 Kfs 66.21 17.67 1.23 14.89 100
 A-52-2390.52 6 6 Qz 99.99 99.99
 A-52-2390.52 7 1 Kfs 66.12 17.61 0.85 15.42 100
 A-52-2390.52 7 2 Kfs 65.4 17.71 1.01 14.96 0.93 100.01
 A-52-2390.52 7 3 Py 0.77 31.45 67.77 99.99
 A-52-2390.52 7 4 Kfs 65.74 17.8 0.92 15.53 99.99
 A-52-2390.52 7 5 Ab 68.39 19.48 0.77 11.37 100.01
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Table 2-2A: SEM analyses of sample A-52-2390.52

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl V2O5 Cr2O3 SrO Y2O3 ZrO2 BaO HfO2 B2O31 Total
 A-52-2390.52 7 6 Kfs 67.98 17.36 0.8 13.84 99.98
 A-52-2390.52 7 7 Mixture 49.07 25.57 15.67 4.49 0.56 4.19 0.45 100
 A-52-2390.52 7 8 Mixture 64.99 1.64 25.7 4.16 1.12 0.58 1.07 0.73 99.99
 A-52-2390.52 8 1 Kfs 65.84 17.88 1.29 14.98 99.99
 A-52-2390.52 8 2 Kfs 65.67 17.54 0.67 15.36 0.77 100.01
 A-52-2390.52 8 3 Ab 68.67 17.84 8.83 1.46 0.43 2.78 100.01
 A-52-2390.52 8 4 Kfs 67.02 17.59 15.38 99.99
 A-52-2390.52 8 5 hole 100 100
 A-52-2390.52 8 6 Qz 99.99 99.99
 A-52-2390.52 9 1 Kfs 67.09 17.35 15.55 99.99
 A-52-2390.52 9 2 Ab 68.3 18.76 0.62 11.73 0.57 99.98
 A-52-2390.52 9 3 Kfs 66.38 17.88 15.74 100
 A-52-2390.52 9 4 Ab 67.26 19.67 1.69 11.38 100
 A-52-2390.52 9 5 Brt 37.88 62.14 100.02
 A-52-2390.52 10 1 Kfs 65.87 17.88 16.25 100
 A-52-2390.52 10 2 Rt 0.75 97.16 1.79 0.31 100.01
 A-52-2390.52 10 3 Kfs 65.44 17.84 0.63 15.3 0.79 100
 A-52-2390.52 10 4 Py 2.85 1.11 30.21 0.28 0.49 0.23 64.82 99.99
 A-52-2390.52 10 5 Ab 69.37 18.31 11.95 0.37 100
 A-52-2390.52 10 6 Kfs 66.27 17.78 6.47 9.48 100
 A-52-2390.52 10 7 Kfs 67.26 16.91 15.27 0.55 99.99
 A-52-2390.52 10 8 Kfs 65.87 17.69 0.82 15.63 100.01

Note: 1: The abundance of B2O3 is artificial.
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Table 2-2B: Mineral modal analysis of sample A-52-2390.52.

Mineral Area Modal Composition

Ab+Qz 7100330 67.47

Chl 41375 0.39

Kfs 717247 6.82

Rt, Mag, Py, 
Chr, Brt, Zrn 78902 0.75

Porosity 3426879 24.57

Sum 13948416 100.00
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Appendix 2-3: BSE images, SEM analyses 
and modal counting results of sample 
Cohasset A-52 2602.65.
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Figure 2-3.1: Sample A-52 2602.25 m reference site 1 (SEM).

Figure 2-3.2: Sample A-52 2602.25 m site 2 (SEM).
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Figure 2-3.3: Sample A-52 2602.25 m site 3 (SEM).

Figure 2-3.4: Sample A-52 2602.25 m site 4 (SEM).
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Figure 2-3.5: Sample A-52 2602.25 m site 5 (SEM).

Figure 2-3.6: Sample A-52 2602.25 m site 6 (SEM).
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Figure 2-3.7: Sample A-52 2602.25 m site 7 (SEM).

Figure 2-3.8: Sample A-52 2602.25 m site 8 (SEM)
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Figure 2-3.9: Sample A-52 2602.25 m site 9 (SEM).

Figure 2-3.10: Sample A-52 2602.25 m site 10 (SEM).
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Figure 2-3.11: Sample A-52 2602.25 m site 11 (SEM).

Figure 2-3.12: Sample A-52 2602.25 m site 12 (SEM).
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Figure 2-3.13: Sample A-52 2602.25 m site 13 (SEM).
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Table 2-3A: SEM analyses of sample A-52-2602.65.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl ZnO BaO Total
 A-52-2602.65 1 1 Kfs 66.04 18.06 0.78 15.12 100
 A-52-2602.65 1 2 Chl 30.09 0.87 19.93 25.51 7.32 1.04 0.25 85
 A-52-2602.65 1 3 Cal 1.19 1.48 53.33 56
 A-52-2602.65 1 4 Sd 44.07 0.92 5.26 5.75 56
 A-52-2602.65 1 5 Qz 99.99 100
 A-52-2602.65 1 6 Rt 1.33 96.25 0.64 1.79 100
 A-52-2602.65 1 7 Sd 41.40 3.60 5.84 5.16 56
 A-52-2602.65 1 8 Cal 0.71 0.76 53.87 0.66 56
 A-52-2602.65 1 9 Sd 42.59 0.55 9.07 3.77 56
 A-52-2602.65 1 10 Rt 0.66 97.13 1.23 0.60 0.36 100
 A-52-2602.65 1 11 Ms 50.38 0.67 33.86 3.10 0.68 0.90 10.42 100
 A-52-2602.65 1 12 Chl 29.53 0.38 20.62 19.46 0.39 13.97 0.65 85
 A-52-2602.65 1 13 Sd 43.85 0.82 5.22 5.22 0.87 56
 A-52-2602.65 1 14 Cal 0.79 54.26 0.95 56
 A-52-2602.65 1 15 Kfs 66.40 17.86 15.74 100
 A-52-2602.65 1 16 Kfs 66.40 17.69 0.50 15.41 100
 A-52-2602.65 1 17 Fe-Cal 15.39 1.21 1.81 37.58 56
 A-52-2602.65 1 18 Sd 40.57 0.39 10.06 4.98 56
 A-52-2602.65 1 19 Kfs 66.14 18.08 0.53 15.25 100
 A-52-2602.65 1 20 Qz 99.99 100
 A-52-2602.65 1 21 Kln 58.96 41.04 100
 A-52-2602.65 1 22 Fe-Cal 3.17 1.31 50.70 0.82 56
 A-52-2602.65 1 23 Py 1.52 28.47 0.70 69.32 100
 A-52-2602.65 2 1 Kfs 66.61 18.01 0.94 14.43 100
 A-52-2602.65 2 2 Rt 1.24 96.00 1.38 1.39 100
 A-52-2602.65 2 3 Chl 31.84 23.08 24.53 4.85 0.72 85
 A-52-2602.65 2 4 Sd 1.69 1.22 41.54 1.05 5.86 4.65 56
 A-52-2602.65 3 1 Rt 98.33 1.66 100
 A-52-2602.65 3 2 Chl 34.14 1.73 17.04 19.99 7.98 4.11 85
 A-52-2602.65 3 3 Ilt 57.46 30.72 6.39 1.28 0.89 3.26 100
 A-52-2602.65 3 4 Sd 43.00 0.57 8.25 4.18 56
 A-52-2602.65 4 1 Sd 38.90 1.05 10.10 5.95 56
 A-52-2602.65 4 2 Sd 41.46 1.11 8.49 4.93 56
 A-52-2602.65 4 3 Chl (Kfs alteration) 41.74 26.60 23.98 4.58 1.49 1.61 100
 A-52-2602.65 4 4 Fe-Cal 1.63 1.32 53.05 56
 A-52-2602.65 5 1 Fe-Cal 1.76 0.67 53.58 56
 A-52-2602.65 5 2 Kfs 66.51 18.10 0.98 14.41 100
 A-52-2602.65 5 3 Chl (Kfs alteration) 50.42 23.34 16.83 3.27 5.36 0.78 100
 A-52-2602.65 5 4 Kln 56.52 42.14 0.97 0.35 100
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Table 2-3A: SEM analyses of sample A-52-2602.65.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl ZnO BaO Total
 A-52-2602.65 6 1 Kfs 66.44 18.29 15.27 100
 A-52-2602.65 6 2 Rt 100.00 100
 A-52-2602.65 6 3 Kfs 66.08 18.22 0.85 14.85 100
 A-52-2602.65 6 4 Chl (Kfs alteration) 40.92 25.28 25.95 5.60 1.35 0.89 100
 A-52-2602.65 7 1 Cal 54.62 1.38 56
 A-52-2602.65 7 2 Kfs 66.06 17.93 16.01 100
 A-52-2602.65 7 3 Chl (Kfs alteration) 35.85 27.10 29.50 5.62 1.95 100
 A-52-2602.65 7 4 Chl (Kfs alteration) 49.27 34.48 12.39 2.65 0.59 0.62 100
 A-52-2602.65 8 1 Kfs 65.82 17.93 1.17 14.06 1.02 100
 A-52-2602.65 8 2 Kfs 65.99 18.08 0.67 15.24 100
 A-52-2602.65 8 3 Chl (Kfs alteration) 56.52 23.30 10.23 3.25 6.70 100
 A-52-2602.65 8 4 Sd 1.48 1.26 42.19 0.77 5.80 4.50 56
 A-52-2602.65 9 1 Kfs 66.42 18.03 15.55 100
 A-52-2602.65 9 2 Kfs 67.21 17.74 15.04 100
 A-52-2602.65 9 3 Sd 40.39 0.45 10.33 4.83 56
 A-52-2602.65 9 4 Kfs 66.42 17.86 0.45 15.26 100
 A-52-2602.65 10 1 Kfs 65.76 18.48 0.70 15.04 100
 A-52-2602.65 10 2 Cal 0.86 1.47 0.76 52.90 56
 A-52-2602.65 10 3 Chl (Kfs alteration) 49.37 0.97 26.30 15.61 3.37 4.38 100
 A-52-2602.65 10 4 Chl (Kfs alteration) 41.09 26.94 24.79 4.41 2.06 0.71 100
 A-52-2602.65 11 1 Rt+Qz 45.71 54.30 100
 A-52-2602.65 11 2 Cal 54.99 1.01 56
 A-52-2602.65 11 3 Chl 33.76 1.00 19.21 19.58 7.47 3.97 85
 A-52-2602.65 12 1 Fe-Cal 1.40 0.85 53.75 56
 A-52-2602.65 12 2 Kfs 66.51 17.72 0.67 15.09 100
 A-52-2602.65 12 3 Chl+Ilt 40.09 2.02 22.47 21.21 7.31 6.90 100
 A-52-2602.65 13 1 Kfs 66.29 17.82 0.74 15.15 100
 A-52-2602.65 13 2 Sd 43.07 0.64 8.86 3.44 56
 A-52-2602.65 13 3 Kfs 66.40 18.16 15.44 100
 A-52-2602.65 13 4 Ab 67.53 20.29 1.57 10.62 100
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Table 2-3B: Mineral modal analysis of sample A-52 2602.65.

Mineral Modal Compositon Area

Ab+Qz 59.31 8177341

Cal 0.89 123087

Ilt(Ms) 1.19 164629

Chl 5.77 795696

Kln 1.67 229923

Kfs 2.31 318227

Sd 3.28 451882

Rt 0.53 72952

Py 0.22 29993

Porosity 24.83 4618780

Sum 100.00 18597888
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Appendix 2-4: BSE images, SEM analyses 
and modal counting results of sample D-35 
3165.65.
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Figure 2-4.1: Sample D-35 3165.65 m site 1 (SEM).

Figure 2-4.2: Sample D-35 3165.65 m site 2 (SEM).

1: Pb contamination
2: Pb contamination
3: K-feldspar
4: Quartz
5: Quartz
6: Chlorite from Kfs 

alteration
7: Chlorite
8: Quartz
9: Chlorite
10: K-feldspar
11: Chlorite
12: K-feldspar
13: Chlorite
14: Quartz
15: Illite & Chlorite-    

bearing clast
16: Illite & Chlorite-

bearing clast
17: K-feldspar
18: Quartz
19: Chlorite
20: Quartz
21: K-feldspar
22: Chlorite

1: K-feldspar
2: K-feldspar
3: Pyrite

1

2

3

4

5

6

7

8
9

10

11

12

13
14

15

16

17

18

19

2021

22

1

2

3

100



Figure 2-4.3: Sample D-35 3165.65 m site 3 (SEM).

Figure 2-4.4: Sample D-35 3165.65 m site 4 (SEM).
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Figure 2-4.5: Sample D-35 3165.65 m site 5 (SEM).

Figure 2-4.6: Sample D-35 3165.65 m site 6 (SEM).
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Figure 2-4.7: Sample D-35 3165.65 m site 7 (SEM).

Figure 2-4.8: Sample D-35 3165.65 m site 8 (SEM).
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Figure 2-4.9: Sample D-35 3165.65 m site 9 (SEM).
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Table 2-4A: SEM analysis of sample D-35 3165.65.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MgO CaO Na2O K2O P2O5 SO3 Cl Nb2O5 BaO PbO Total
 D35-3165.65 1 1 Pb contamination 8.34 91.67 100
 D35-3165.65 1 2 Pb contamination 14.23 85.78 100
 D35-3165.65 1 3 Kfs 66.38 17.91 0.97 14.73 100
 D35-3165.65 1 4 Qz 99.99 100
 D35-3165.65 1 5 Qz 99.99 100
 D35-3165.65 1 6 Chl from Kfs alteration 43.92 22.92 20.51 8.84 3.83 100
 D35-3165.65 1 7 Chl 30.73 21.00 22.45 10.33 0.25 0.25 85
 D35-3165.65 1 8 Qz 99.69 0.31 100
 D35-3165.65 1 9 Chl 30.95 20.64 21.63 10.36 0.41 1.03 85
 D35-3165.65 1 10 Kfs 66.36 18.35 1.46 13.85 100
 D35-3165.65 1 11 Chl 41.17 0.60 17.37 15.78 9.12 0.22 0.74 85
 D35-3165.65 1 12 Kfs 64.18 18.16 2.20 1.08 0.63 13.38 0.36 100
 D35-3165.65 1 13 Chl 31.60 21.41 21.16 10.47 0.37 85
 D35-3165.65 1 14 Qz 99.99 100
 D35-3165.65 1 15 Ilt & chl-bearing clast 45.50 30.01 12.30 6.40 5.79 100
 D35-3165.65 1 16 Ilt & chl-bearing clast 47.51 32.20 8.77 3.83 0.75 6.91 100
 D35-3165.65 1 17 Kfs 65.40 18.12 0.46 14.90 1.13 100
 D35-3165.65 1 18 Qz 97.01 1.30 0.91 0.78 100
 D35-3165.65 1 19 Chl 31.20 20.85 22.66 10.28 0.00 85
 D35-3165.65 1 20 Qz 98.51 0.70 0.78 100
 D35-3165.65 1 21 Kfs 65.61 17.71 1.07 0.60 14.76 0.26 100
 D35-3165.65 1 22 Chl 31.76 21.20 19.57 10.47 1.01 0.34 0.65 85
 D35-3165.65 2 1 Kfs 66.10 18.22 1.28 14.41 100
 D35-3165.65 2 2 Kfs 64.63 17.44 0.89 1.02 15.07 0.96 100
 D35-3165.65 2 3 Py 0.83 28.48 70.69 100
 D35-3165.65 3 1 Kfs 66.55 17.71 0.75 14.98 100
 D35-3165.65 3 2 Chl 31.91 20.87 19.10 12.49 0.00 0.65 85
 D35-3165.65 4 1 Kfs 66.46 18.10 0.89 14.55 100
 D35-3165.65 4 2 Pb contamination 45.69 7.50 8.66 38.16 100
 D35-3165.65 4 3 Pb contamination 57.33 3.78 1.80 0.72 36.36 100
 D35-3165.65 5 1 Rt 1.22 95.70 1.47 1.61 100
 D35-3165.65 5 2 Kfs 65.67 18.57 1.54 13.30 0.92 100
 D35-3165.65 5 3 Pb contamination 19.68 80.33 100
 D35-3165.65 6 1 Chl from Kfs alteration 39.92 2.49 20.01 19.13 8.52 9.94 100
 D35-3165.65 6 2 Qz 99.99 100
 D35-3165.65 6 3 Qz 81.93 0.49 2.72 5.81 9.06 100
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Table 2-4A: SEM analysis of sample D-35 3165.65.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MgO CaO Na2O K2O P2O5 SO3 Cl Nb2O5 BaO PbO Total
 D35-3165.65 7 1 Kfs 66.32 18.27 1.28 14.12 100
 D35-3165.65 7 2 Kfs alteration 60.37 17.76 6.56 1.97 13.33 100
 D35-3165.65 8 1 Kfs alteration 66.74 18.20 1.79 13.25 100
 D35-3165.65 8 2 Qz 99.99 100
 D35-3165.65 8 3 Rt 0.79 93.33 0.66 2.26 2.96 100
 D35-3165.65 9 1 Kfs 64.65 18.52 1.19 13.48 2.16 100
 D35-3165.65 9 2 Kfs 66.40 17.89 1.13 14.57 100
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Table 2-4B: Mineral modal anlaysis of sample D-35 3165.65.

Mineral Modal Composition Area

Ab+Qz 58.48 4586465

Kfs 8.38 656908

Chl 4.43 347727

Chl & Ilt-bearing 
clast 3.94 309158

Rt 0.38 30075

Py 0.71 55402.9

Porosity 23.68 2936205

Sum 100.00 12398592
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Appendix 2-5: BSE images, SEM analyses
and modal counting results of sample
Esperanto K-78 2968.46.
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Figure 2-5.1: Sample K-78 2968.46 m site 1 (SEM).

Figure .2:2-5 Sample K-78 2968.46 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-5 K-78 2968.46

Figure .4:2-5 Sample K-78 2968.46 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-5 K-78 2968.46

Figure .6:2-5 Sample K-78 2968.46 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-5 K-78 2968.46

Figure .8:2-5 Sample K-78 2968.46 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-5 K-78 2968.46
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Table 2-5A: SEM analyses of sample K78-2968.46.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F ZrO2 Ce2O3 Total
 K78-2968.46 1 1 Fe-Cal 2.02 0.58 53.40 56
 K78-2968.46 1 2 Qz 99.99 100
 K78-2968.46 1 3 Sd 41.19 0.52 8.50 5.78 56
 K78-2968.46 1 4 Sd 39.84 0.47 9.82 5.87 56
 K78-2968.46 1 5 Py 28.01 0.66 71.34 100
 K78-2968.46 1 6 Sd+other 12.66 10.69 52.09 0.90 15.67 6.72 1.24 100
 K78-2968.46 1 7 Qz 99.99 100
 K78-2968.46 2 1 Sd+other 6.05 3.50 73.48 3.45 4.33 8.45 0.72 100
 K78-2968.46 2 2 Kfs 66.57 17.82 15.61 100
 K78-2968.46 3 1 Py 28.53 71.47 100
 K78-2968.46 3 2 Qz 99.99 100
 K78-2968.46 3 3 altered Kfs 58.96 0.53 17.27 3.31 4.24 1.67 0.62 11.31 2.11 100
 K78-2968.46 3 4 Fe-Cal 1.89 54.11 56
 K78-2968.46 4 1 Fe-Cal 1.76 0.55 53.70 56
 K78-2968.46 4 2 Kfs 66.36 17.97 15.66 100
 K78-2968.46 4 3 Sd 1.79 1.20 48.33 1.02 1.76 1.53 0.35 56
 K78-2968.46 5 1 Ap 0.92 48.15 43.72 6.27 0.95 100
 K78-2968.46 5 2 Sd 1.15 40.32 0.49 7.73 6.30 56
 K78-2968.46 5 3 Ilt from altered kfs 51.81 25.06 9.07 1.79 9.29 3.00 100
 K78-2968.46 6 1 Qz 96.69 0.53 2.77 100
 K78-2968.46 6 2 Qz 99.99 100
 K78-2968.46 6 3 Fe-Cal 1.22 1.20 53.58 56
 K78-2968.46 6 4 Kfs 66.23 17.88 0.37 1.29 14.23 100
 K78-2968.46 6 5 Sd 41.08 0.53 7.86 6.54 56
 K78-2968.46 7 1 Fe-Cal 4.36 51.64 56
 K78-2968.46 7 2 Fe-Cal 1.86 54.14 56
 K78-2968.46 7 3 Qz 99.99 100
 K78-2968.46 8 1 Sd 1.40 0.93 38.48 0.68 8.81 5.70 56
 K78-2968.46 8 2 Kfs 66.38 18.10 0.84 14.67 100
 K78-2968.46 8 3 Sd 41.14 8.42 6.44 56
 K78-2968.46 9 1 Fe-Cal 1.32 0.83 53.86 56
 K78-2968.46 9 2 Fe-Cal 1.06 0.80 54.14 56
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Table 2-5B: Mineral modal analysis of sample K-78 2968.46.

Mineral Modal Composition2 Area

Ab+Qz 72.88 6817358

Cal 17.87 1671644

Kfs 3.07 286719

Ilt from altered 
Kfs 2.18 203822

Sd 2.31 216336

Ap 0.02 1622

Py 0.59 55463

Porosity 1.08 133720

Sum 100.00 12386304
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Appendix 2-6: BSE images, SEM analyses
and modal counting results of sample E-58
3006.02.
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Figure 2-6.1: Sample E-58 3006.02 m site 1 (SEM).

Figure 2:2-6. Sample E-58 3006.02 m site 2 (SEM).
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Figure 3: Sample m site 3 .2-6. E-58 3006.02 (SEM)

Figure 4:2-6. Sample E-58 3006.02 m site 4 (SEM).
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Figure 5: Sample m site 5 .2-6. E-58 3006.02 (SEM)

Figure 6:2-6. Sample E-58 3006.02 m site 6 (SEM).
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Figure 7: Sample m site 7 .2-6. E-58 3006.02 (SEM)

Figure 8:2-6. Sample E-58 3006.02 m site 8 (SEM).
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Figure 9: Sample m site 9 .2-6. E-58 3006.02 (SEM)

Figure 10:2-6. Sample E-58 3006.02 m site 10 (SEM).
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Figure 11: Sample m site 11 .2-6. E-58 3006.02 (SEM)

Figure 12:2-6. Sample E-58 3006.02 m site 12 (SEM).
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Figure 13: Sample m site 13 .2-6. E-58 3006.02 (SEM)
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Figure 14:2-6. Sample E-58 3006.02 m site 14 (SEM).
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Figure 15: Sample m site 15 .2-6. E-58 3006.02 (SEM)
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Table 2-6A: SEM analyses of sample E-58 3006.02.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl NiO ZnO SrO SnO2 BaO La2O3 Ce2O3 Nd2O3 PbO Total
E58 3006.06 1 1 Ank 1.20 12.45 0.33 11.91 30.12 56
E58 3006.06 1 2 Ab 68.09 18.65 0.32 12.93 100
E58 3006.06 1 3 Ap 0.90 0.30 44.90 43.74 10.00 0.17 100
E58 3006.06 1 4 Rt 2.91 94.06 1.93 0.75 0.36 100
E58 3006.06 1 5 Kln 50.53 0.63 31.20 0.73 0.56 0.34 0.51 0.63 0.49 0.39 86
E58 3006.06 1 6 Kln 50.45 34.62 0.27 0.18 0.29 0.20 86
E58 3006.06 1 7 Sd 3.44 1.31 29.22 0.40 16.18 5.05 0.40 56
E58 3006.06 1 8 Py 8.02 1.93 24.84 0.27 0.41 2.13 0.78 0.18 61.45 100
E58 3006.06 1 9 Sd+other 24.56 9.98 39.35 0.46 16.48 5.44 1.09 0.78 1.47 0.39 100
E58 3006.06 1 10 Sd+other 19.21 9.69 36.55 0.50 23.73 8.94 0.47 0.91 100
E58 3006.06 1 11 Sd+other 8.21 2.42 39.89 0.67 11.38 20.71 0.80 0.54 15.40 100
E58 3006.06 1 12 Qz 99.99 100
E58 3006.06 1 13 contamination 31.25 1.80 2.16 2.70 5.54 56.57 100
E58 3006.06 1 14 Ap 3.96 0.89 0.72 0.95 41.30 42.39 9.05 0.74 100
E58 3006.06 1 15 Kfs 63.32 17.48 1.21 0.65 2.94 0.86 12.68 0.86 100
E58 3006.06 1 16 Kfs 78.21 0.23 14.30 1.13 1.49 4.41 0.22 100
E58 3006.06 1 17 Qz 99.47 0.53 100
E58 3006.06 1 18 Ank 6.22 1.50 11.19 0.23 9.84 27.00 56
E58 3006.06 1 19 Ilt 54.54 0.25 28.26 2.10 1.18 0.41 0.34 2.66 0.27 90
E58 3006.06 1 20 Ank+Ab 32.56 10.81 13.12 0.46 7.78 27.97 7.00 0.30 100
E58 3006.06 1 21 Ank 2.41 0.56 12.67 0.43 10.04 29.89 56
E58 3006.06 2 1 Qz 99.99 100
E58 3006.06 2 2 Ab 66.49 20.69 2.27 10.56 100
E58 3006.06 2 3 Qz 99.99 100
E58 3006.06 2 4 Qz 99.88 0.13 100
E58 3006.06 2 5 Qz 99.88 0.13 100
E58 3006.06 2 6 Qz 99.99 100
E58 3006.06 2 7 Qz 99.99 100
E58 3006.06 2 8 Qz 99.86 0.14 100
E58 3006.06 2 9 Qz 97.89 1.27 0.58 0.26 100
E58 3006.06 2 10 Kln 49.73 32.37 1.20 1.00 0.55 0.57 0.60 86
E58 3006.06 2 11 Kln 51.26 33.07 0.44 0.23 0.36 0.21 0.45 86
E58 3006.06 3 1 Qz 99.99 100
E58 3006.06 3 2 Qz 99.99 100
E58 3006.06 3 3 Py 0.68 27.31 1.58 70.44 100
E58 3006.06 3 4 Py 2.18 0.62 30.18 0.22 0.39 0.86 65.55 100
E58 3006.06 3 5 Py 0.56 26.69 0.66 72.09 100
E58 3006.06 4 1 Ank 1.93 0.58 12.71 0.38 10.99 29.25 0.17 56
E58 3006.06 5 1 Ms 47.56 1.25 33.17 1.20 0.76 0.64 10.41 95
E58 3006.06 6 1 Py 1.50 3.72 0.51 32.45 0.78 0.77 60.28 100
E58 3006.06 7 1 Py 1.11 0.28 27.11 0.25 0.20 1.17 69.87 100
E58 3006.06 7 2 Ap 3.87 1.57 0.59 0.70 44.82 0.43 0.26 41.09 6.68 100
E58 3006.06 8 1 Sd+other 19.79 5.12 47.24 0.46 17.20 8.00 2.20 100
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Table 2-6A: SEM analyses of sample E-58 3006.02.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl NiO ZnO SrO SnO2 BaO La2O3 Ce2O3 Nd2O3 PbO Total
E58 3006.06 8 2 Sd 2.53 0.32 1.80 31.55 0.33 14.52 4.96 56
E58 3006.06 9 1 Ms 47.41 0.65 34.73 0.86 0.50 1.13 9.70 95
E58 3006.06 10 1 Rt+Kln 14.59 66.32 8.30 5.76 4.29 0.74 100
E58 3006.06 10 2 mixture 10.55 12.66 2.89 44.13 1.72 2.62 1.69 0.26 0.76 21.60 0.41 0.71 100
E58 3006.06 11 1 Sd 2.77 1.13 40.21 0.55 8.41 2.09 0.82 56
E58 3006.06 11 2 Py 0.79 0.28 27.79 0.21 0.36 70.57 100
E58 3006.06 12 1 Ilt 50.35 0.57 20.22 8.69 3.65 0.58 0.72 4.46 0.77 90
E58 3006.06 12 2 Kfs 66.49 17.46 0.58 15.47 100
E58 3006.06 13 1 Kfs 65.67 18.03 0.82 14.94 0.56 100
E58 3006.06 13 2 Al-phosphate 34.24 0.71 4.51 0.80 33.62 1.47 2.73 0.34 8.91 2.64 5.02 3.56 1.46 100
E58 3006.06 14 1 Ms 47.70 0.78 35.07 0.93 0.43 1.11 8.97 95
E58 3006.06 14 2 Kfs 66.06 17.80 0.69 15.47 100
E58 3006.06 14 3 Kfs 65.87 17.82 0.34 15.96 100
E58 3006.06 14 4 Kfs 66.53 17.63 0.74 15.08 100
E58 3006.06 15 1 Sd+other 10.16 2.95 54.07 0.74 19.88 10.19 1.58 0.43 100
E58 3006.06 15 2 Rt 5.26 89.98 2.68 1.09 0.49 0.49 100
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Table 2-6B: Mineral modal analysis of sample E-58 3006.02.

Mineral Modal Composition Area

Ab+Qz 43.73 176685

Ank 7.14 28861

Ap 0.58 2355

Chl 1.97 7964

Ilt(Ms) 8.09 32702

Kfs 13.74 55516

Kln 11.28 45565

Sd 1.95 7891

Rt 0.70 2828

Py 0.47 1915

Porosity 10.33 66610

Sum 100.00 645120
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Appendix 2-7: BSE images, SEM analyses
and modal counting results of sample E-58
3526.41.
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Figure 2-7.1: Sample E-58 3526.41 m site 1 (SEM).

Figure 2:2-7. Sample E-58 3526.41 m site 2 (SEM).
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Figure 3: Sample m site 3 .2-7. E-58 3526.41 (SEM)

Figure 4:2-7. Sample E-58 3526.41 m site 4 (SEM).
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Figure 5: Sample m site 5 .2-7. E-58 3526.41 (SEM)

Figure 6:2-7. Sample E-58 3526.41 m site 6 (SEM).
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Figure 7: Sample m site 7 .2-7. E-58 3526.41 (SEM)

Figure 8:2-7. Sample E-58 3526.41 m site 8 (SEM).
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Figure 9: Sample m site 9 .2-7. E-58 3526.41 (SEM)

Figure 10:2-7. Sample E-58 3526.41 m site 10 (SEM).
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Figure 11: Sample m site 11 .2-7. E-58 3526.41 (SEM)

Figure 12:2-7. Sample E-58 3526.41 m site 12 (SEM).
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Figure 13: Sample m site 13 .2-7. E-58 3526.41 (SEM)
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Table 2-7A: SEM analyses of sample  E-58 3526.41.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl Sc2O3 Cr2O3 ZnO ZrnO2 BaO HfO2 Total
 E-58-14 3526.41 1 1 Ms 49.52 0.38 35.18 2.43 0.63 0.65 11.19 100
 E-58-14 3526.41 1 2 Rt 99.37 0.63 100
 E-58-14 3526.41 1 3 Kfs 66.64 17.86 0.22 1.40 13.88 100
 E-58-14 3526.41 1 4 Ank 14.08 0.99 9.30 31.62 56
 E-58-14 3526.41 1 5 Sd 5.92 1.90 36.89 0.54 6.64 3.20 0.91 56
 E-58-14 3526.41 1 6 Sd 0.52 0.48 39.79 0.67 8.65 5.91 56
 E-58-14 3526.41 1 7 Qz 99.99 100
 E-58-14 3526.41 1 8 Sd 0.35 37.26 0.32 10.39 7.66 56
 E-58-14 3526.41 1 9 Ank 14.48 0.85 9.31 31.37 56
 E-58-14 3526.41 1 10 Qz 99.99 100
 E-58-14 3526.41 1 11 Ab 70.87 18.86 0.40 9.88 100
 E-58-14 3526.41 1 12 Ank 0.91 13.75 1.38 9.09 30.87 56
 E-58-14 3526.41 1 13 Kln 50.02 35.97 86
 E-58-14 3526.41 1 14 Sd 38.17 0.29 10.63 6.91 56
 E-58-14 3526.41 1 15 Qz 91.26 5.56 0.82 0.55 1.81 100
 E-58-14 3526.41 1 16 Chl 27.13 21.31 31.12 4.85 0.41 0.20 85
 E-58-14 3526.41 1 17 Ank 14.34 0.90 9.28 31.47 56
 E-58-14 3526.41 1 18 Sd 2.74 0.64 38.98 0.64 7.71 5.28 56
 E-58-14 3526.41 1 19 Ank 14.54 0.64 9.28 31.56 56
 E-58-14 3526.41 1 20 Kln 50.22 35.77 86
 E-58-14 3526.41 1 21 Kfs 65.87 17.76 0.93 15.43 100
 E-58-14 3526.41 1 22 Qz 99.99 100
 E-58-14 3526.41 1 23 mixture 54.21 6.02 27.51 6.93 1.41 1.90 1.40 0.62 100
 E-58-14 3526.41 1 24 Ank 0.54 13.42 1.02 8.62 31.64 0.76 56
 E-58-14 3526.41 1 25 Kfs 66.55 18.12 0.54 14.79 100
 E-58-14 3526.41 1 26 Ilt 50.89 36.00 0.95 0.65 0.54 10.97 100
 E-58-14 3526.41 2 1 Sd 0.74 40.59 0.46 8.62 5.58 56
 E-58-14 3526.41 2 2 Ank 15.41 0.87 9.59 30.12 56
 E-58-14 3526.41 2 3 Sd 1.52 1.10 42.29 0.45 7.87 2.77 56
 E-58-14 3526.41 2 4 Sp (Sphalerite) 0.34 0.26 49.59 49.81 100
 E-58-14 3526.41 2 5 Qz 99.99 100
 E-58-14 3526.41 3 1 Ank 14.76 0.80 8.79 31.65 56
 E-58-14 3526.41 3 2 Qz 99.99 100
 E-58-14 3526.41 3 3 Sd 1.18 42.30 0.90 8.84 2.78 56
 E-58-14 3526.41 4 1 mixture 30.65 8.92 14.42 0.89 8.06 31.75 5.30 100
 E-58-14 3526.41 4 2 Qz 99.99 100
 E-58-14 3526.41 4 3 Zrn 31.06 0.81 1.21 0.64 0.51 65.76 100
 E-58-14 3526.41 5 1 Sd 41.40 0.97 8.20 5.42 56
 E-58-14 3526.41 5 2 Zrn 31.60 68.40 100
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Table 2-7A: SEM analyses of sample  E-58 3526.41.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl Sc2O3 Cr2O3 ZnO ZrnO2 BaO HfO2 Total
 E-58-14 3526.41 5 3 mixture 63.13 1.45 6.75 8.61 11.16 5.62 1.12 1.42 0.72 100
 E-58-14 3526.41 5 4 Ab 68.35 19.46 0.36 0.66 10.85 0.34 100
 E-58-14 3526.41 6 1 Brt 37.23 62.77 100
 E-58-14 3526.41 6 2 Qz 99.99 100
 E-58-14 3526.41 6 3 Sd 2.41 1.01 41.93 1.19 6.82 2.65 56
 E-58-14 3526.41 6 4 Brt 36.56 63.45 100
 E-58-14 3526.41 7 1 Ms 49.57 35.09 3.45 0.92 10.97 100
 E-58-14 3526.41 7 2 Zrn 31.34 67.18 1.49 100
 E-58-14 3526.41 7 3 Sd 0.87 40.69 0.89 8.13 5.42 56
 E-58-14 3526.41 7 4 Qz 99.99 100
 E-58-14 3526.41 8 1 Ank 14.69 0.72 9.06 31.54 56
 E-58-14 3526.41 8 2 Qz 99.99 100
 E-58-14 3526.41 8 3 Sd 40.97 0.65 8.42 5.96 56
 E-58-14 3526.41 9 1 Ank 14.24 0.74 9.34 31.67 56
 E-58-14 3526.41 9 2 Rt 4.21 90.59 1.53 2.33 0.78 0.56 100
 E-58-14 3526.41 9 3 Sd 2.30 0.90 41.57 1.04 8.07 2.12 56
 E-58-14 3526.41 9 4 Kfs 65.67 17.69 0.70 15.94 100
 E-58-14 3526.41 10 1 Kfs 66.23 17.46 0.50 15.83 100
 E-58-14 3526.41 10 2 Sd 41.93 1.12 7.80 5.15 56
 E-58-14 3526.41 10 3 Kln 49.01 37.01 86
 E-58-14 3526.41 10 4 Sd+other 12.64 3.50 64.50 2.53 10.99 3.08 2.77 100
 E-58-14 3526.41 11 1 Kfs 65.57 17.78 0.66 15.98 100
 E-58-14 3526.41 11 2 Sd 3.01 38.76 0.67 9.58 4.00 56
 E-58-14 3526.41 11 3 Qz 99.99 100
 E-58-14 3526.41 12 1 Chr 1.56 17.88 11.24 4.41 0.74 61.83 2.34 100
 E-58-14 3526.41 12 2 Qz 99.99 100
 E-58-14 3526.41 12 3 Sd 4.10 1.10 39.35 1.05 6.11 3.77 0.52 56
 E-58-14 3526.41 12 4 Kln 48.74 37.28 86
 E-58-14 3526.41 13 1 Ank 14.68 0.80 9.30 31.23 56
 E-58-14 3526.41 13 2 Qz 99.99 100
 E-58-14 3526.41 13 3 Rt 99.37 0.63 100
 E-58-14 3526.41 13 4 Sd 3.76 2.34 40.56 0.99 6.37 1.98 56
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Table 2-7B: Mineral modal analysis of sample E-58 3526.41.

Mineral Modal Composition Area

Ab+Qz 69.93 7374507

Ank 3.24 341205

Chl 0.36 37912

Ilt(Ms) 0.83 87134

Kfs 1.57 165407

Kln 5.49 579280

Sd 6.44 679515

Rt 0.69 72641
Chr, Zr, Brt, Sp 0.45 47245

Porosity 11.00 2046570

Sum 100.00 18597888
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Appendix 2-8: BSE images, SEM analyses
and modal counting results of sample
Glenelg H-59 3904.80.
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Figure 2-8.1: Sample H-59 3904.80 m site 1 (SEM).

Figure .2:2-8 Sample H-59 3904.80 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-8 H-59 3904.80

Figure .4:2-8 Sample H-59 3904.80 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-8 H-59 3904.80

Figure .6:2-8 Sample H-59 3904.80 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-8 H-59 3904.80

Figure .8:2-8 Sample H-59 3904.80 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-8 H-59 3904.80

Figure .10:2-8 Sample H-59 3904.80 m site 10 (SEM).
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Figure .11: Sample m site 11 (SEM).2-8 H-59 3904.80

Figure .12:2-8 Sample H-59 3904.80 m site 12 (SEM).
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Figure .13: Sample m site 13 (SEM).2-8 H-59 3904.80
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Table 2-8A: SEM analyses of sample H-59 3904.80.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl Cr2O3 ZrO2 BaO Total
 H-59-12 3904.80 1 1 Chr 24.93 21.69 11.12 42.26 100
 H-59-12 3904.80 1 2 Fe-cal 1.03 0.52 54.45 56
 H-59-12 3904.80 1 3 Fe-cal 1.23 0.61 54.15 56
 H-59-12 3904.80 1 4 Chl 28.95 3.13 15.61 23.83 0.55 11.59 0.45 0.59 0.29 85
 H-59-12 3904.80 1 5 Py 0.71 30.79 0.19 0.40 67.91 100
 H-59-12 3904.80 1 6 Ms 49.61 0.65 29.93 2.84 1.05 2.17 8.77 95
 H-59-12 3904.80 1 7 Rt 1.70 96.12 1.01 1.17 100
 H-59-12 3904.80 1 8 Kfs 66.53 17.93 0.64 14.90 100
 H-59-12 3904.80 1 9 Rt+Ab? 12.59 59.90 8.99 10.38 1.95 1.01 3.13 0.50 1.56 100
 H-59-12 3904.80 1 10 Kfs 66.31 18.05 0.72 14.93 100
 H-59-12 3904.80 1 11 Qz 100.00 100
 H-59-12 3904.80 1 12 Fe-cal 1.16 0.58 0.48 53.78 56
 H-59-12 3904.80 1 13 Chl 27.15 21.83 29.38 4.22 0.61 0.00 1.80 85
 H-59-12 3904.80 1 14 Kfs 66.39 18.17 0.68 14.76 100
 H-59-12 3904.80 1 15 Chl 28.28 23.21 27.51 4.22 0.30 0.60 0.89 85
 H-59-12 3904.80 1 16 Kfs 68.09 17.15 0.67 14.09 100
 H-59-12 3904.80 1 17 Kfs 66.36 17.86 0.66 15.11 100
 H-59-12 3904.80 1 18 Fe-cal 1.34 0.00 54.66 56
 H-59-12 3904.80 1 19 Chl 28.96 3.15 15.52 24.97 10.52 0.82 0.77 0.28 85
 H-59-12 3904.80 1 20 Chl+Rt 42.15 12.36 19.41 16.26 2.65 0.41 5.91 0.35 0.5 100
 H-59-12 3904.80 1 21 Chl 29.76 22.39 26.25 4.42 0.44 0.77 0.46 0.50 85
 H-59-12 3904.80 1 22 Ab 66.34 20.69 2.42 10.55 100
 H-59-12 3904.80 1 23 Qz 100.00 100
 H-59-12 3904.80 2 1 Kfs 66.30 17.96 0.46 15.27 100
 H-59-12 3904.80 2 2 Qz 100.00 100
 H-59-12 3904.80 2 3 Fe-cal 1.42 1.29 0.53 52.76 56
 H-59-12 3904.80 3 1 Ank 14.29 0.93 9.06 31.72 56
 H-59-12 3904.80 3 2 Zrn 31.88 68.12 100
 H-59-12 3904.80 3 3 Qz 100.00 100
 H-59-12 3904.80 4 1 Kfs 66.89 17.83 15.29 100
 H-59-12 3904.80 4 2 Fe-cal 1.22 0.62 54.16 56
 H-59-12 3904.80 4 3 Fe-cal 3.35 0.81 1.06 0.00 50.08 0.70 56
 H-59-12 3904.80 4 4 Cal 0.75 0.77 0.56 53.92 56
 H-59-12 3904.80 4 5 Ab+Ca 53.74 18.78 6.79 10.53 9.46 0.69 100
 H-59-12 3904.80 5 1 Fe-cal 1.27 54.73 56
 H-59-12 3904.80 5 2 Fe-cal 1.61 54.39 56
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Table 2-8A: SEM analyses of sample H-59 3904.80.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl Cr2O3 ZrO2 BaO Total
 H-59-12 3904.80 5 3 Kfs 66.43 17.75 0.68 15.14 100
 H-59-12 3904.80 6 1 Rt 2.29 91.37 1.24 1.87 1.09 1.03 1.11 100
 H-59-12 3904.80 6 2 Kfs 66.63 17.74 15.63 100
 H-59-12 3904.80 6 3 Chl 19.03 12.06 39.56 0.64 7.07 3.03 0.87 2.19 0.54 85
 H-59-12 3904.80 7 1 Fe-cal 1.36 0.84 53.79 56
 H-59-12 3904.80 7 2 Cal 0.93 55.07 56
 H-59-12 3904.80 7 3 Kfs 66.41 17.95 0.87 14.77 100
 H-59-12 3904.80 8 1 Cal 0.98 55.02 56
 H-59-12 3904.80 8 2 Qz 100.00 100
 H-59-12 3904.80 9 1 Fe-cal 0.85 1.27 53.89 56
 H-59-12 3904.80 9 2 Chl 29.16 18.91 29.74 7.19 85
 H-59-12 3904.80 9 3 Kfs 66.37 17.81 0.51 15.31 100
 H-59-12 3904.80 10 1 Ank+Si? 11.45 3.96 19.50 2.25 12.96 46.31 1.51 1.53 0.52 100
 H-59-12 3904.80 10 2 Fe-cal 4.44 0.96 0.73 48.96 0.91 56
 H-59-12 3904.80 10 3 Ank 13.45 1.11 9.70 31.74 56
 H-59-12 3904.80 11 1 Fe-cal 1.42 0.81 53.77 56
 H-59-12 3904.80 11 2 Fe-cal 1.38 0.60 54.02 56
 H-59-12 3904.80 11 3 Kfs 65.68 17.98 0.91 14.29 1.14 100
 H-59-12 3904.80 11 4 Cal 0.69 55.31 56
 H-59-12 3904.80 11 5 Fe-cal 1.24 0.85 53.92 56
 H-59-12 3904.80 11 6 Fe-cal 1.34 0.00 54.66 56
 H-59-12 3904.80 12 1 Kfs 67.62 17.28 15.10 100
 H-59-12 3904.80 12 2 Qz 100.00 100
 H-59-12 3904.80 13 1 Cal 0.85 0.75 54.39 56
 H-59-12 3904.80 13 2 Hl 48.07 51.93 100
 H-59-12 3904.80 13 3 Qz 100.00 100
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Table 2-8B: Mineral modal analysis of sample H-59-12 3904.80.

Mineral Modal Composition Area

Ab+Qz 78.41 5987510

Ank 1.05 80406

Cal 3.34 255387

Chl 0.53 40095

Ms 3.92 427953

Ilt 1.68

Kfs 2.51 191764

Rt 0.43 32702

Py, Zr, Chr 0.51 38999

Porosity 7.61 1417857

Sum 100.00 18634752
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Appendix 2-9: BSE images, SEM analyses
and modal counting results of sample
Glenelg N-49 3000.66.
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Figure 2-9.1: Sample N-49 3000.66 m site 1 (SEM).

Figure .2:2-9 Sample N-49 3000.66 m site 2 (SEM).

1: Muscovite
2: Quartz
3: Quartz
4: K-feldspar
5: Fe-calcite
6: Fe-calcite
7: K-feldspar
8: Pyrite
9: Calcite
10: Ankerite+other
11: Albite
12: contamination
13: Rutile+K-

feldspar
14: contamination
15: Quartz
16: Illite
17: mixutre
18: Kaolinite
19: Kaolinite
20: Calcite
21: Fe-calcite
22: Ankerite+Si
23: Fe-calcite
24: K-feldspar
25: Fe-calcite
26: Albite

1: Calcite
2: Calcite
3: Calcite
4: Calcite
5: Calcite
6: Fe-calcite
7: Calcite
8: K-feldspar
9: Calcite
10: Calcite
11: Calcite
12: Albite
13: Calcite
14: Fe-calcite
15: Calcite

1

2

3

45

6

7

8 9

10

11

12

13

14

15

16

17

1819

2021

22

23

24

25

26

1

2

3

4

5

6

7

8

9

10

1112

13

14

15

151



Figure .3: Sample m site 3 (SEM).2-9 N-49 3000.66

Figure .4:2-9 Sample N-49 3000.66 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-9 N-49 3000.66

Figure .6:2-9 Sample N-49 3000.66 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-9 N-49 3000.66

Figure .8:2-9 Sample N-49 3000.66 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-9 N-49 3000.66

Figure .10:2-9 Sample N-49 3000.66 m site 10 (SEM).
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Figure .11: Sample m site 11 (SEM).2-9 N-49 3000.66

Figure .12:2-9 Sample N-49 3000.66 m site 12 (SEM).
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Figure .13: Sample m site 13 (SEM).2-9 N-49 3000.66
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Table 2-9A: SEM analyses of sample N-49 3000.66.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl As2O3 BaO PbO Total
 N-49 3000.66 1 1 Ms 47.64 0.70 35.18 0.59 0.54 1.62 8.72 95
 N-49 3000.66 1 2 Qz 100 100
 N-49 3000.66 1 3 Qz 100 100
 N-49 3000.66 1 4 Kfs 67.54 17.74 14.72 100
 N-49 3000.66 1 5 Fe-cal 1.06 54.94 56
 N-49 3000.66 1 6 Fe-cal 1.01 54.99 56
 N-49 3000.66 1 7 Kfs 66.83 17.70 1.32 14.15 100
 N-49 3000.66 1 8 Py 0.49 28.1 0.47 0.78 70.12 0.04 100
 N-49 3000.66 1 9 Cal 0.82 55.18 56
 N-49 3000.66 1 10 Ank+other 13.79 4.29 19.45 0.64 14.89 44.33 1.66 0.95 100
 N-49 3000.66 1 11 Ab 68.27 17.82 8.05 5.30 0.57 100
 N-49 3000.66 1 12 contamination 37.72 1.76 1.04 0.72 0.76 2.25 1.45 54.31 100
 N-49 3000.66 1 13 Rt+Kfs 21.07 61.79 11.63 1.58 0.81 3.11 100
 N-49 3000.66 1 14 contamination 35.37 0.85 1.01 1.38 5.24 56.14 100
 N-49 3000.66 1 15 Qz 100 100
 N-49 3000.66 1 16 Ilt 40.22 0.62 30.20 8.18 7.34 1.06 2.39 90
 N-49 3000.66 1 17 mixutre 69.19 14.06 1.31 0.94 5.51 2.50 1.28 3.81 1.40 100
 N-49 3000.66 1 18 Kln 56.30 42.68 0.38 0.64 100
 N-49 3000.66 1 19 Kln 56.09 42.06 0.48 1.38 100
 N-49 3000.66 1 20 Cal 0.72 55.28 56
 N-49 3000.66 1 21 Fe-cal 1.16 54.84 56
 N-49 3000.66 1 22 Ank+Si 11.67 3.17 19.66 0.70 16.47 46.23 1.01 1.09 100
 N-49 3000.66 1 23 Fe-cal 1.18 54.82 56
 N-49 3000.66 1 24 Kfs 68.15 17.49 4.22 9.04 1.10 100
 N-49 3000.66 1 25 Fe-cal 0.63 0.58 1.19 53.60 56
 N-49 3000.66 1 26 Ab 67.45 20.70 0.70 10.95 0.19 100
 N-49 3000.66 2 1 Cal 0.77 55.23 56
 N-49 3000.66 2 2 Cal 56.00 56
 N-49 3000.66 2 3 Cal 0.89 55.11 56
 N-49 3000.66 2 4 Cal 0.94 55.06 56
 N-49 3000.66 2 5 Cal 0.00 56.00 56
 N-49 3000.66 2 6 Fe-cal 1.46 54.54 56
 N-49 3000.66 2 7 Cal 0.56 55.44 56

158



Table 2-9A: SEM analyses of sample N-49 3000.66.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl As2O3 BaO PbO Total
 N-49 3000.66 2 8 Kfs 66.37 18.21 0.67 14.75 100
 N-49 3000.66 2 9 Cal 0.58 55.42 56
 N-49 3000.66 2 10 Cal 56.00 56
 N-49 3000.66 2 11 Cal 0.68 55.32 56
 N-49 3000.66 2 12 Ab 62.74 23.33 4.65 9.28 100
 N-49 3000.66 2 13 Cal 0.54 55.46 56
 N-49 3000.66 2 14 Fe-cal 1.22 54.78 56
 N-49 3000.66 2 15 Cal 0.80 55.20 56
 N-49 3000.66 3 1 Kfs 66.62 17.83 0.79 14.76 100
 N-49 3000.66 3 2 Cal 0.81 55.19 56
 N-49 3000.66 3 3 Cal 56.00 56
 N-49 3000.66 3 4 Cal 0.61 55.39 56
 N-49 3000.66 3 5 Cal 0.94 55.06 56
 N-49 3000.66 4 1 Fe-cal 1.09 54.91 56
 N-49 3000.66 4 2 Cal 56.00 56
 N-49 3000.66 4 3 Fe-cal 1.38 54.62 56
 N-49 3000.66 4 4 Ab 64.59 22.03 3.45 9.93 100
 N-49 3000.66 4 5 Cal 1.30 54.70 56
 N-49 3000.66 5 1 Kfs 66.34 18.17 0.50 14.99 100
 N-49 3000.66 5 2 Cal 1.27 54.73 56
 N-49 3000.66 5 3 Cal 0.69 55.02 0.51 56
 N-49 3000.66 5 4 Cal 56.00 56
 N-49 3000.66 5 5 Fe-cal 1.37 54.63 56
 N-49 3000.66 5 6 Cal 0.86 55.14 56
 N-49 3000.66 6 1 Cal 0.59 55.41 56
 N-49 3000.66 6 2 Cal 0.82 55.18 56
 N-49 3000.66 6 3 Fe-cal 1.06 54.94 56
 N-49 3000.66 6 4 Qz 95.12 2.65 0.49 0.51 0.61 0.51 100
 N-49 3000.66 6 5 Cal 56.00 56
 N-49 3000.66 7 1 Fe-cal 1.15 54.85 56
 N-49 3000.66 7 2 Kfs 66.70 17.92 15.38 100
 N-49 3000.66 7 3 Cal 0.65 55.35 56
 N-49 3000.66 7 4 Cal 0.99 55.01 56
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Table 2-9A: SEM analyses of sample N-49 3000.66.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl As2O3 BaO PbO Total
 N-49 3000.66 8 1 Fe-cal 1.13 54.87 56
 N-49 3000.66 8 2 Cal 0.64 55.36 56
 N-49 3000.66 8 3 Cal 0.62 55.38 56
 N-49 3000.66 8 4 Fe-cal 1.01 54.99 56
 N-49 3000.66 8 5 Cal 0.73 55.27 56
 N-49 3000.66 8 6 Cal 0.77 55.23 56
 N-49 3000.66 8 7 Cal 0.81 55.19 56
 N-49 3000.66 8 8 Cal 0.00 56.00 56
 N-49 3000.66 9 1 Cal 0.74 55.26 56
 N-49 3000.66 9 2 Cal 0.63 55.37 56
 N-49 3000.66 9 3 Cal 0.77 55.23 56
 N-49 3000.66 9 4 Cal 56.00 56
 N-49 3000.66 9 5 Ab 70.62 16.12 0.55 11.25 1.46 100
 N-49 3000.66 10 1 Fe-cal 1.36 54.64 56
 N-49 3000.66 10 2 Kfs 63.97 18.96 1.13 13.56 2.38 100
 N-49 3000.66 10 3 Cal 0.65 55.35 56
 N-49 3000.66 11 1 Cal 0.99 55.01 56
 N-49 3000.66 11 2 Cal 0.66 55.34 56
 N-49 3000.66 11 3 Cal 0.69 55.31 56
 N-49 3000.66 11 4 Cal 56.00 56
 N-49 3000.66 11 5 Cal 0.70 55.30 56
 N-49 3000.66 12 1 Kln 56.98 42.48 0.55 100
 N-49 3000.66 12 2 Fe-cal 1.40 54.60 56
 N-49 3000.66 12 3 Cal 0.72 55.28 56
 N-49 3000.66 12 4 Chl 24.67 16.35 33.66 7.74 1.44 1.14 85
 N-49 3000.66 12 5 Cal 56.00 56
 N-49 3000.66 13 1 Cal 0.77 0.44 54.78 56
 N-49 3000.66 13 2 Kfs 62.07 1.26 17.11 2.16 1.75 1.06 1.53 11.21 1.85 100
 N-49 3000.66 13 3 Cal 56.00 56
 N-49 3000.66 13 4 Cal 56.00 56
 N-49 3000.66 13 5 contamination 100.00 100
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Table 2-9B: Mineral modal analysis of sample N-49 3000.66.

Mineral Modal Composition Area

Ab+Qz 67.90 8401718

Cal+?Ank 15.72 1944989

Chl 0.39 47814

Ilt(Ms) 2.23 276362

Kfs 5.87 726678

Kln 3.32 410918

Py 0.47 58674

Rt 0.29 36288

Porosity 3.80 705358

Sum 100.00 18555264
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Appendix 2-10: BSE images, SEM analyses
and modal counting results of sample
Kegeshook G-67 1907.39.
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Figure 2-10.1: Sample G-67 1907.39 m site 1 (SEM).

Figure .2:2-10 Sample G-67 1907.39 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-10 G-67 1907.39

Figure .4:2-10 Sample G-67 1907.39 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-10 G-67 1907.39

Figure .6:2-10 Sample G-67 1907.39 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-10 G-67 1907.39

Figure .8:2-10 Sample G-67 1907.39 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-10 G-67 1907.39

Figure .10:2-10 Sample G-67 1907.39 m site 10 (SEM).
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Figure .11: Sample m site 11 (SEM).2-10 G-67 1907.39

Figure .12:2-10 Sample G-67 1907.39 m site 12 (SEM).
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Figure .13: Sample m site 13 (SEM).2-10 G-67 1907.39
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Table 2-10A: SEM analyses of sample G-67 1907.39.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 BaO Total
 G-67 1907.39 1 1 Py 0.34 27.43 1.7 70.54 100
 G-67 1907.39 1 2 Py 28.52 71.49 100
 G-67 1907.39 1 3 Py 27.94 72.07 100
 G-67 1907.39 1 4 Sd 0.76 46.72 0.97 6.75 0.80 56
 G-67 1907.39 1 5 Ms 56.53 0.57 26.78 2.60 1.10 7.40 95
 G-67 1907.39 1 6 Sd 2.49 35.38 0.55 8.86 8.73 56
 G-67 1907.39 1 7 Kfs 66.49 17.78 15.73 100
 G-67 1907.39 1 8 Qz 99.99 100
 G-67 1907.39 1 9 Ms 47.88 0.57 33.34 2.70 1.09 9.43 95
 G-67 1907.39 1 10 Rt 97.98 1.53 0.5 100
 G-67 1907.39 1 11 Kfs 65.97 18.10 0.86 15.06 100
 G-67 1907.39 1 12 Sd+Kfs 14.38 4.42 64.38 1.6 2.54 8.58 2.46 1.65 100
 G-67 1907.39 1 13 Kfs 66.55 17.88 1.19 14.37 100
 G-67 1907.39 1 14 Kfs 65.93 18.14 0.97 14.96 100
 G-67 1907.39 1 15 Sd 38.29 0.59 10.09 7.03 56
 G-67 1907.39 1 16 Sd 46.49 0.99 0.86 6.54 1.14 56
 G-67 1907.39 1 17 Kfs 66.59 17.59 0.31 15.49 100
 G-67 1907.39 1 18 Ap+Ilt 26.38 11.85 3.71 1.26 27.7 0.65 4.05 24.43 100
 G-67 1907.39 1 19 Kfs 61.16 20.46 5.57 0.8 3.83 7.93 0.25 100
 G-67 1907.39 1 20 Sd 36.78 0.54 9.84 8.85 56
 G-67 1907.39 1 21 Ilt 45.36 0.30 32.52 1.36 0.59 0.92 8.96 90
 G-67 1907.39 1 22 Rt 2.59 91.99 1.02 3.41 0.59 0.4 100
 G-67 1907.39 1 23 Sd 1.86 36.22 9.69 8.24 56
 G-67 1907.39 1 24 Sd 1.20 0.72 35.52 0.60 10.05 7.92 56
 G-67 1907.39 1 25 Sd 46.90 0.75 0.90 6.22 1.24 56
 G-67 1907.39 1 26 Sd 48.35 0.39 7.26 56
 G-67 1907.39 1 27 Rt 0.79 96.05 1.63 0.51 1.04 100
 G-67 1907.39 1 28 Chl from altered Kfs 59.41 0.93 19.01 10.64 3.10 0.88 5.55 0.48 100
 G-67 1907.39 1 29 Chl from altered Kfs 54.44 18.18 14.96 3.40 1.48 6.82 0.72 100
 G-67 1907.39 2 1 Kfs 65.91 18.05 1.24 14.8 100
 G-67 1907.39 2 2 Sme 50.62 0.56 4.72 4.68 12.21 3.90 1.33 1.66 0.34 80
 G-67 1907.39 2 3 Kfs 65.48 18.18 1.23 13.96 1.15 100
 G-67 1907.39 3 1 Kfs 66.25 17.86 15.89 100
 G-67 1907.39 3 2 Kfs 66.49 18.01 1.39 14.12 100
 G-67 1907.39 3 3 Sd 38.61 8.98 8.42 56
 G-67 1907.39 3 4 Sme 50.74 0.64 5.38 5.06 11.08 3.90 1.35 1.50 0.37 80
 G-67 1907.39 4 1 Sd 0.96 40.08 0.79 9.23 4.94 56
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Table 2-10A: SEM analyses of sample G-67 1907.39.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 BaO Total
 G-67 1907.39 4 2 Py 27.83 0.67 71.49 100
 G-67 1907.39 4 3 Cal 0.83 45.79 1.40 7.46 0.52 56
 G-67 1907.39 4 4 Sme 54.13 0.80 6.17 3.83 7.68 4.38 1.70 1.32 80
 G-67 1907.39 5 1 Kfs 66.32 18.1 15.59 100
 G-67 1907.39 5 2 Sme 51.77 0.56 5.49 3.59 11.85 4.23 1.09 1.42 80
 G-67 1907.39 5 3 Sme 54.35 0.50 4.16 4.12 10.96 3.57 1.16 1.20 80
 G-67 1907.39 6 1 Kfs 66.57 17.86 1.2 14.36 100
 G-67 1907.39 6 2 Chl 27.39 20.94 26.38 4.56 2.30 0.52 2.47 0.42 85
 G-67 1907.39 6 3 Chl from altered Kfs 54.14 20.16 12.85 4.23 1.64 1.16 5.83 100
 G-67 1907.39 6 4 Sd 48.30 7.70 56
 G-67 1907.39 7 1 Kfs 65.63 18.59 0.88 14.89 100
 G-67 1907.39 7 2 Chl 28.91 21.31 24.71 4.48 2.86 2.28 0.45 85
 G-67 1907.39 7 3 Chl from altered Kfs 55.02 19.10 13.30 3.76 1.39 6.53 0.88 100
 G-67 1907.39 7 4 Sme 48.45 0.72 5.00 3.54 14.05 4.48 1.14 2.22 0.40 80
 G-67 1907.39 8 1 Kfs 65.95 17.84 1.05 15.15 100
 G-67 1907.39 8 2 Kfs 65.05 18.18 1.28 14.31 1.18 100
 G-67 1907.39 8 3 Cal 56.00 56
 G-67 1907.39 8 4 Cal 55.13 0.87 56
 G-67 1907.39 9 1 Sme 47.05 5.14 4.14 15.50 4.49 1.47 2.22 80
 G-67 1907.39 9 2 Sme 46.26 5.14 4.73 3.90 12.52 3.72 1.27 2.02 0.43 80
 G-67 1907.39 9 3 Kfs 66.25 17.76 0.93 15.04 100
 G-67 1907.39 9 4 Sme 47.17 0.90 5.85 4.67 13.99 3.90 1.54 1.42 0.60 80
 G-67 1907.39 10 1 Kfs 66.42 17.65 0.75 15.18 100
 G-67 1907.39 10 2 Sme 50.88 0.90 6.27 4.34 10.77 3.56 1.41 1.52 0.34 80
 G-67 1907.39 10 3 Kfs 65.84 18.61 0.86 14.7 100
 G-67 1907.39 10 4 Chl from altered Kfs 51.98 19.12 17.37 4.33 1.44 5.76 100
 G-67 1907.39 11 1 Sme 49.63 0.54 5.29 3.85 13.40 3.70 1.23 1.58 0.76 80
 G-67 1907.39 11 2 Kfs 64.33 18.35 1.09 14.6 1.65 100
 G-67 1907.39 11 3 Sd 1.01 43.26 1.17 2.85 6.42 1.28 56
 G-67 1907.39 11 4 Ilt 50.72 19.27 8.38 3.56 1.22 5.90 0.94 90
 G-67 1907.39 12 1 Ilt+Chl 56.80 17.08 14.04 3.33 0.86 7.52 0.36 100
 G-67 1907.39 12 2 Sme 48.38 6.05 4.41 13.99 4.09 1.17 1.94 80
 G-67 1907.39 12 3 Sme 48.21 5.56 3.37 14.29 4.54 1.27 1.96 0.81 80
 G-67 1907.39 12 4 Kfs 66.72 17.63 15.66 100
 G-67 1907.39 12 5 Chl from altered Kfs 55.62 19.25 13.96 3.58 1.33 6.25 100
 G-67 1907.39 13 1 Sme 48.91 5.27 4.29 14.07 4.02 1.47 1.38 0.59 80
 G-67 1907.39 13 2 Kfs 66.36 17.8 15.51 0.32 100
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Table 2-10A: SEM analyses of sample G-67 1907.39.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 BaO Total
 G-67 1907.39 13 3 Chl from altered Kfs 52.45 18.74 17.96 3.30 0.94 1.51 5.10 100
 G-67 1907.39 13 4 Chr 38.87 13.42 16.58 31.15 100
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Table 2-10B: Mineral modal analysis of sample G-67 1907.39.

Mineral Modal composition Area

Ab+Qz 62.96 7399593

Chl 1.91 224973

Ilt(Ms) 1.53 179847

Kfs 5.04 592686

Sd 6.63 779645

Chr 0.02 2053

Rt 0.82 96603

Py 0.20 23618

Cal 1.07 125783

Chlorized Kfs 2.14 251566

Sme 7.49 880480

Porosity 10.18 1893023

Sum 100.00 18597888
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Appendix 2-11: BSE images, SEM analyses
and modal counting results of sample
Kegeshook G-67 2117.78.
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Figure 2-11.1: Sample G-67 2117.78 m site 1 (SEM).

Figure .2:2-11 Sample G-67 2117.78 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-11 G-67 2117.78

Figure .4:2-11 Sample G-67 2117.78 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-11 G-67 2117.78

Figure .6:2-11 Sample G-67 2117.78 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-11 G-67 2117.78

Figure .8:2-11 Sample G-67 2117.78 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-11 G-67 2117.78

Figure .10:2-11 Sample G-67 2117.78 m site 10 (SEM).
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Figure .11: Sample m site 11 (SEM).2-11 G-67 2117.78
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Table 2-11A: SEM analyses of sample G-67 2117.78 .
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 F Cl Cr2O3 SrO BaO B2O3 Total
 G-67 2117.78 1 1 Kfs 66.14 18.06 0.69 15.09 100
 G-67 2117.78 1 2 Kfs 66.49 17.63 0.98 14.91 100
 G-67 2117.78 1 3 Sd 2.64 0.00 72.34 3.27 3.03 3.75 85
 G-67 2117.78 1 4 Kfs 66.27 18.01 0.67 15.03 100
 G-67 2117.78 1 5 Kfs 65.59 17.99 0.24 0.82 14.35 1 100
 G-67 2117.78 1 6 Kfs 66.38 17.99 0.96 14.68 100
 G-67 2117.78 1 7 Chr 0.53 43.21 15.48 17.92 22.86 100
 G-67 2117.78 1 8 Kfs 66.04 18.2 0.82 14.94 100
 G-67 2117.78 1 9 Qz 99.99 100
 G-67 2117.78 1 10 Kfs 66.27 17.84 15.91 100
 G-67 2117.78 1 11 Kfs 66.12 18.2 1.16 14.51 100
 G-67 2117.78 1 12 Ab 68.97 18.74 12.04 0.24 100
 G-67 2117.78 1 13 Kfs 66.27 17.8 0.67 15.26 100
 G-67 2117.78 1 14 Kln+Ab 44.6 0.83 34.62 7.44 8.74 0.69 3.13 100
 G-67 2117.78 1 15 Qz 99.99 100
 G-67 2117.78 1 16 Kln 48.97 35.79 0.24 85
 G-67 2117.78 1 17 Brt 21.6 1.16 37.72 39.52 100
 G-67 2117.78 1 18 Kln+Ab 43.43 1.13 35.37 7.51 8.77 0.98 2.82 100
 G-67 2117.78 2 1 Kfs 66.85 17.99 15.14 100
 G-67 2117.78 2 2 Sme 39.15 4.06 7.21 21.86 4.72 1.33 0.63 1.06 80
 G-67 2117.78 3 1 Kfs 66.04 18.22 15.76 100
 G-67 2117.78 3 2 Sme 47.14 5.17 2.86 13.04 6.70 1.23 1.92 0.82 1.10 80
 G-67 2117.78 3 3 Qz 100 100
 G-67 2117.78 4 1 Kfs 66.85 17.99 0.78 14.36 100
 G-67 2117.78 4 2 Kln 45.19 33.33 0.82 0.78 0.69 4.21 85
 G-67 2117.78 4 3 Qz 100 100
 G-67 2117.78 5 1 Kfs 64.56 18.39 0.75 0.71 15.59 100
 G-67 2117.78 5 2 Kfs 66.04 18.23 0.62 15.1 100
 G-67 2117.78 6 1 Sme 38.40 4.30 6.94 23.52 4.32 1.01 0.74 0.76 80
 G-67 2117.78 6 2 Kfs 65.99 18.06 0.74 15.18 100
 G-67 2117.78 7 1 Kfs 66.32 17.8 1.19 14.68 100
 G-67 2117.78 7 2 Sme 38.62 0.68 3.64 7.46 23.00 3.84 0.93 0.50 1.34 80
 G-67 2117.78 7 3 Ab 67.88 0.75 18.74 9.75 2.85 100
 G-67 2117.78 8 1 Chl 29.64 19.13 22.15 5.03 3.26 0.00 5.80 85
 G-67 2117.78 8 2 Kfs 66.46 17.78 15.74 100
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Table 2-11A: SEM analyses of sample G-67 2117.78 .
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 F Cl Cr2O3 SrO BaO B2O3 Total
 G-67 2117.78 8 3 Qz 100 100
 G-67 2117.78 9 1 Sme 38.90 4.18 6.19 22.80 4.31 1.45 1.46 0.70 80
 G-67 2117.78 9 2 Kfs 66.72 17.72 0.69 14.85 100
 G-67 2117.78 9 3 Qz 100 100
 G-67 2117.78 10 1 Ab 68.54 19.12 11.1 1.24 100
 G-67 2117.78 10 2 Kfs 66.1 18.31 0.75 14.84 100
 G-67 2117.78 10 3 Kfs 66.25 18.25 0.66 14.83 100
 G-67 2117.78 11 1 Kfs 66.23 17.86 0.98 14.92 100
 G-67 2117.78 11 2 Ilt 42.78 2.49 17.42 10.91 2.34 4.04 5.77 4.25 90
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Table 2-11B: Mineral modal analysis of sample G-67 2117.78 m.

Mineral Modal Compositon Area

Ab+Qz 60.98 5613184

Chr 0.01 1344

Kfs 7.52 692151

Kln 0.37 33730

Chl+Ilt 0.37 33730

Sme 6.60 607146

Sd 0.66 60515

Brt et al. 0.36 33397

Porosity 23.13 3212654

Sum 100.00 13888836
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Appendix 2-12: BSE images, SEM analyses
and modal counting results of sample
Kegeshook G-67 2435.90.
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Figure 2-12.1: Sample G-67 2435.90 m site 1 (SEM).

Figure .2:2-12 Sample G-67 2435.90 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-12 G-67 2435.90

Figure .4:2-12 Sample G-67 2435.90 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-12 G-67 2435.90

Figure .6:2-12 Sample G-67 2435.90 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-12 G-67 2435.90

Figure .8:2-12 Sample G-67 2435.90 m site 8 (SEM).
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Table 2-12A: SEM analyses of sample G-67 2435.90.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl BaO Total
 G-67 2435.90 1 1 Kfs 66.36 17.78 0.75 15.09 100
 G-67 2435.90 1 2 Qz in altered Kfs 84.37 7.75 7.89 100
 G-67 2435.90 1 3 Brt 5.78 1 29.09 64.13 100
 G-67 2435.90 1 4 Qz 100 100
 G-67 2435.90 1 5 Kfs 66.68 17.4 0.71 15.19 100
 G-67 2435.90 1 6 Qz 95.77 1.21 1.42 0.35 1.25 100
 G-67 2435.90 1 7 Qz 98.83 0.62 0.54 100
 G-67 2435.90 2 1 Kfs 65.63 18.16 0.66 14.91 0.64 100
 G-67 2435.90 2 2 Qz 100 100
 G-67 2435.90 2 3 Sme 46.41 2.63 3.70 22.02 4.29 0.94 80
 G-67 2435.90 3 1 Kfs 66.04 17.93 0.65 15.37 100
 G-67 2435.90 3 2 Qz 100 100
 G-67 2435.90 3 3 mixture 47.83 3.25 38.27 2.52 6.47 1.69 100
 G-67 2435.90 3 4 Sme 51.03 3.62 2.95 13.69 5.19 1.21 1.56 0.74 80
 G-67 2435.90 4 1 Kfs 66.98 17.74 1.64 13.64 100
 G-67 2435.90 4 2 Sme 43.73 2.90 4.24 23.66 4.23 0.77 0.48 80
 G-67 2435.90 4 3 Kfs 66.38 17.86 15.76 100
 G-67 2435.90 5 1 Sme 47.97 0.80 3.87 3.62 15.42 4.46 1.37 1.38 1.10 80
 G-67 2435.90 5 2 Chl 34.17 17.84 15.22 12.45 0.75 4.56 85
 G-67 2435.90 6 1 Ab 68.95 18.91 0.31 11.85 100
 G-67 2435.90 6 2 Kfs 66.38 17.82 15.8 100
 G-67 2435.90 6 3 Sme 50.64 4.34 4.34 12.70 4.46 1.22 1.66 0.63 80
 G-67 2435.90 7 1 Qz 100 100
 G-67 2435.90 7 2 Kfs 66.46 17.5 0.42 15.61 100
 G-67 2435.90 8 1 Sme 41.06 3.38 4.27 23.77 5.84 1.07 0.62 80
 G-67 2435.90 8 2 Sme 51.63 0.70 3.64 3.30 13.32 4.46 1.18 1.40 80
 G-67 2435.90 8 3 Qz 100 100
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Table 2-12B: Mineral modal analysis of sample G67-2435.90.

Mineral Modal Composition Area

Ab+Qz 68.17 6559554

Kfs 2.37 227644

Chl 0.11 10361

Sme 5.69 547625

Porosity 23.67 2561920

Sum 100.00 10823900
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Appendix 2-13: BSE images, SEM analyses
and modal counting results of sample
Louisbourg J-47 4087.25.
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Figure 2-13.1: Sample m site 1 (SEM, Table 2-
13A).

J-47 4087.25

Figure .2:2-13 Sample J-47 4087.25 m site 2 (SEM, Table 2-
13A).
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Figure .3: Sample m site 3
.

2-13 J-47 4087.25 (SEM, Table 2-
13A)

Figure .4:2-13 Sample J-47 4087.25 m site 4 (SEM, Table 2-
13A).
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Figure .5: Sample m site 5
.

2-13 J-47 4087.25 (SEM, Table 2-
13A)

Figure .6:2-13 Sample J-47 4087.25 m site 6 (SEM, Table 2-
13A).
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Figure .7: Sample m site 7
.

2-13 J-47 4087.25 (SEM, Table 2-
13A)

Figure .8:2-13 Sample J-47 4087.25 m site 8 (SEM, Table 2-
13A).
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Figure .9: Sample m site 9
.

2-13 J-47 4087.25 (SEM, Table 2-
13A)

Figure .10:2-13 Sample J-47 4087.25 m site 10 (SEM, Table 2-
13A).
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Figure .11: Sample m site 11
.

2-13 J-47 4087.25 (SEM, Table 2-
13A)

Figure .12:2-13 Sample J-47 4087.25 m site 12 (SEM, Table 2-
13A).
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Figure .13: Sample m site 13
.

2-13 J-47 4087.25 (SEM, Table 2-
13A)

Figure .14:2-13 Sample J-47 4087.25 m site 14 (SEM, Table 2-
13A).
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Fig. c2-13.15

Fig. d2-13.15

Fig. b2-13.15

Figure a: Microphotograph from Louisbourg J47-
4087.25 m showing the location of Figs. b,c and d. The
Dark brown area is probably a muddy intraclast parallel to the
bedding.
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Figure b: Louisbourg J47-4087.25 m site 1 (SEM, Table
2-13B). See location in Fig. 1a. The brown intraclast shown in
the Fig. 1a is a mixture of quartz (2), albite (1), muscovite (2,
Fig. 1c), illite (3, 4), clorite (8) , pyrite (6, Fig. 1c) and rutile (9).
K-feldspar has been partly albitization.
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2: Quartz
3: Illite+Quartz
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5: Chlorite
6: Chlorite+Rutite
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11: Apatite
12: Silica-rich cement
13: Ankerite+K-feldspar?
14: Albite
15: Albite
16: K-feldspar
17: Chlorite
18: Quartz
19: Chlorite
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Figure c: Louisbourg J47-4087.25 m site 2 (SEM, Table
2-13B), see location in Figs. a and b.
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7: Zircon
8: Zircon+Chlorite
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Figure d: Louisbourg J47-4087.25 m site 3
. See location in Fig. 1a. The interstitial black area

indicated in Fig. a is made up with chlorite (1, 3, 4, 5)

(SEM, Table
2-13B)
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Figure b: Louisbourg J47-4087.25 m site 4 (SEM, Table
2-13B), see location in Fig. a. The muddy sandstone
lamina is composed of rutile, chlorite, siderite, illite and Al-
phosphate. The irregular pore is probably created by
dissolution.
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Fig. 2-13.16c

Figure a: Microphotograph from Louisbourg J47-
4087.25 m with muddy sandtone lamina parallel to the bedding
showing the location of Figs. b and c.
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Figure c: Louisbourg J47-4087.25 m site 5
. See location in Fig. 2b. The black area (5) is a hole

which has not shown in the thin section indicated by the
stained color. This may be because the empty space was
sealed by silica-rich cement (1) (?amorpha SiO .)

(SEM, Table
2-13B)
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5: Chlorite+hole
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Figure 2-13.17a: Microphotograph from Louisbourg J47-
4087.25 m showing the location of Fig. 2-13.17b.
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Figure 2-13.17b: Louisbourg J47-4087.25 m site 6 (SEM, Table
2-13B). See location in Fig. 2-13.17a. Interstitial dark minerals
shown in Fig. 2-13.17a are mainly chlorite (9).

1: Silica cement?
2: Chlorite+Siderite?
3: Ankerite
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5: Illite
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24: Siderite+Chlorite?
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 Table 2-13A: SEM analysis of sample J47-4087.25B.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 BaO WO3 Total
 J47-4087.25B 1 1 Zrn 31.31 68.69 100
 J47-4087.25B 1 2 Ap 0.64 49.58 43.64 4.20 1.93 100
 J47-4087.25B 1 3 Ap 49.25 44.69 4.18 1.86 100
 J47-4087.25B 1 4 Ank 13.22 1.43 9.85 31.51 56
 J47-4087.25B 1 5 Kfs 65.97 17.87 0.88 14.67 0.61 100
 J47-4087.25B 1 6 Chl 32.44 0.99 19.61 25.42 5.01 0.64 0.66 0.22 85
 J47-4087.25B 1 7 Kfs 66.19 17.77 0.81 15.24 100
 J47-4087.25B 1 8 Ank+Chl 29.27 21.14 30.19 7.91 10.64 0.85 100
 J47-4087.25B 1 9 Ank 13.92 1.22 10.12 30.75 56
 J47-4087.25B 1 10 Ank 14.05 0.99 9.91 31.05 56
 J47-4087.25B 1 11 Ank 13.87 1.23 10.00 30.91 56
 J47-4087.25B 2 1 Chl 28.45 21.85 28.13 5.41 0.58 0.31 0.26 85
 J47-4087.25B 2 2 Qz 100.00 100
 J47-4087.25B 2 3 Ap+Chl 13.50 9.42 12.28 3.48 32.27 29.04 100
 J47-4087.25B 2 4 Kfs 66.66 18.33 3.24 11.77 100
 J47-4087.25B 2 5 Ms 47.22 0.42 33.65 1.79 0.84 0.55 10.55 95
 J47-4087.25B 2 6 Chl 28.82 3.08 18.93 27.46 5.97 0.46 0.28 85
 J47-4087.25B 2 7 Kfs 66.52 17.58 0.47 15.43 100
 J47-4087.25B 2 8 Qz 100.00 100
 J47-4087.25B 2 9 Ank 1.56 12.91 1.17 9.81 30.55 56
 J47-4087.25B 2 10 Qz 100.00 100
 J47-4087.25B 2 11 Chl 28.94 22.45 27.50 5.48 0.35 0.28 85
 J47-4087.25B 2 12 Rt 0.88 96.41 1.43 1.28 100
 J47-4087.25B 2 13 Ank 0.59 14.10 0.97 9.72 30.63 56
 J47-4087.25B 2 14 Ank 13.89 1.02 9.78 31.31 56
 J47-4087.25B 2 15 Chl 29.97 1.44 18.24 25.25 8.19 1.91 85
 J47-4087.25B 2 16 Sd 1.71 0.85 44.93 1.15 4.06 2.97 0.32 56
 J47-4087.25B 2 17 Chl 18.38 12.38 41.73 1.12 9.20 1.87 0.32 85
 J47-4087.25B 3 1 Ank 2.32 0.67 13.19 0.82 8.79 29.67 0.54 56
 J47-4087.25B 3 2 Cal 4.02 1.67 1.76 47.72 0.84 56
 J47-4087.25B 3 3 Ank+Si 32.73 27.37 11.18 0.91 6.11 21.70 100
 J47-4087.25B 3 4 Qz 100.00 100
 J47-4087.25B 3 5 Ank 0.59 13.73 1.21 9.53 30.94 56
 J47-4087.25B 4 1 Ank 13.95 1.16 10.62 30.27 56
 J47-4087.25B 4 2 Ank 13.43 1.21 9.80 31.56 56
 J47-4087.25B 4 3 Kfs 66.16 17.94 0.97 14.93 100
 J47-4087.25B 4 4 Ank 1.68 1.03 14.30 1.15 9.53 28.31 56
 J47-4087.25B 4 5 Kfs 66.54 17.91 0.76 14.79 100
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 Table 2-13A: SEM analysis of sample J47-4087.25B.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 BaO WO3 Total
 J47-4087.25B 4 6 Rt 93.00 1.90 1.16 3.94 100
 J47-4087.25B 5 1 Chl 25.19 1.69 15.39 24.34 7.06 5.52 5.82 85
 J47-4087.25B 5 2 Chl 26.52 21.19 24.23 13.06 85
 J47-4087.25B 5 3 Kfs 66.27 17.76 0.86 15.11 100
 J47-4087.25B 5 4 Ank+Si 32.09 9.40 14.44 1.10 7.48 29.05 6.44 100
 J47-4087.25B 5 5 Qz 83.84 16.16 100
 J47-4087.25B 5 6 Kln 46.03 34.98 3.39 0.63 0.62 0.36 86
 J47-4087.25B 5 7 Chl 21.28 2.15 14.19 20.68 6.03 10.97 9.72 85
 J47-4087.25B 6 1 Rt 1.17 96.01 1.23 1.59 100
 J47-4087.25B 6 2 Py 27.77 72.23 100
 J47-4087.25B 6 3 Py 27.84 72.16 100
 J47-4087.25B 6 4 Py 27.79 1.03 71.18 100
 J47-4087.25B 6 5 Ank 13.28 1.38 9.74 31.60 56
 J47-4087.25B 6 6 Ank 14.04 0.92 9.82 31.21 56
 J47-4087.25B 6 7 Ank 11.52 1.89 10.32 32.27 56
 J47-4087.25B 6 8 Ank 14.42 1.04 9.00 31.54 56
 J47-4087.25B 7 1 Ank 1.05 11.73 1.75 9.89 31.58 56
 J47-4087.25B 7 2 Rt+other 8.69 67.81 14.15 0.67 0.74 0.78 7.16 100
 J47-4087.25B 7 3 Chl 26.20 0.71 18.56 32.71 5.90 0.52 0.40 85
 J47-4087.25B 7 4 Kfs 67.04 17.57 15.39 100
 J47-4087.25B 7 5 mixture 45.61 11.13 8.34 6.04 16.60 12.28 100
 J47-4087.25B 8 1 Ank 14.37 0.81 10.06 30.77 56
 J47-4087.25B 8 2 Ank 14.42 0.68 9.89 31.01 56
 J47-4087.25B 8 3 Ank+Ab 13.20 3.69 20.96 1.19 13.86 45.08 2.02 100
 J47-4087.25B 8 4 Rt 1.11 95.69 1.28 1.26 0.66 100
 J47-4087.25B 8 5 Qz 100.00 100
 J47-4087.25B 9 1 Sd 54.09 1.91 56
 J47-4087.25B 9 2 Ank 13.15 1.42 9.71 31.72 56
 J47-4087.25B 9 3 Rt 0.76 98.29 0.95 100
 J47-4087.25B 9 4 Kfs 66.13 17.64 16.23 100
 J47-4087.25B 9 5 Kfs 66.20 17.89 0.55 15.36 100
 J47-4087.25B 9 6 Ank 12.32 1.45 10.52 31.71 56
 J47-4087.25B 9 7 Qz 100.00 100
 J47-4087.25B 10 1 Ank 13.68 1.12 10.25 30.96 56
 J47-4087.25B 10 2 Kfs 66.37 18.16 1.11 14.36 100
 J47-4087.25B 10 3 Ank 12.77 1.29 10.37 31.57 56
 J47-4087.25B 10 4 Qz 100.00 100
 J47-4087.25B 10 5 mixture 42.74 14.47 30.15 5.34 1.59 0.54 2.42 2.76 100
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 Table 2-13A: SEM analysis of sample J47-4087.25B.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 BaO WO3 Total
 J47-4087.25B 11 1 Ank 14.26 1.11 9.67 30.97 56
 J47-4087.25B 11 2 Chl+Ilt 32.92 5.81 21.56 29.25 6.60 0.96 2.89 100
 J47-4087.25B 11 3 Ank 13.80 1.01 9.48 31.71 56
 J47-4087.25B 11 4 Kfs+other 51.36 15.02 5.64 3.18 13.28 0.88 10.64 100
 J47-4087.25B 11 5 Kfs 66.24 18.12 1.77 13.87 100
 J47-4087.25B 11 6 Ap 49.62 44.66 4.01 1.70 100
 J47-4087.25B 11 7 Rt 0.93 95.65 0.89 1.58 0.96 100
 J47-4087.25B 12 1 Ank 12.06 1.50 10.24 32.21 56
 J47-4087.25B 12 2 Qz 100.00 100
 J47-4087.25B 12 3 Ms 49.59 7.89 21.88 5.60 2.32 7.42 0.30 95
 J47-4087.25B 12 4 Chl 29.41 18.93 26.96 0.53 6.70 1.49 0.99 85
 J47-4087.25B 12 5 Kln+Ilt 48.06 35.50 13.51 2.41 0.52 100
 J47-4087.25B 12 6 Kln 52.44 29.08 4.48 86
 J47-4087.25B 13 1 Sd+other 16.89 11.79 58.60 1.97 8.10 2.65 100
 J47-4087.25B 13 2 Kfs 66.04 18.23 0.75 14.98 100
 J47-4087.25B 13 3 Ank 2.03 1.72 12.62 1.20 9.71 28.71 56
 J47-4087.25B 13 4 Cal+other 6.91 6.18 10.43 1.84 74.64 100
 J47-4087.25B 13 5 Ms 47.59 1.19 34.41 0.56 0.60 1.45 9.20 95
 J47-4087.25B 13 6 Ank 4.28 2.72 13.39 0.86 7.92 26.21 0.62 56
 J47-4087.25B 13 7 Qz 100.00 100
 J47-4087.25B 14 1 Kfs 66.91 17.65 0.84 14.60 100
 J47-4087.25B 14 2 Ank 13.13 1.47 10.30 31.10 56
 J47-4087.25B 14 3 Chl 22.41 0.76 15.70 37.98 1.01 4.27 1.56 1.00 0.31 85
 J47-4087.25B 14 4 Ank 13.10 1.25 10.49 31.16 56
 J47-4087.25B 14 5 Zrn 31.25 1.76 0.97 1.42 64.60 100
 J47-4087.25B 14 6 Kln 48.34 37.66 86
 J47-4087.25B 14 7 Qz 100.00 100
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Table 2-13B: SEM analyses of sample J-47 4087.25. 

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 ZnO As2O3 SrO Y2O3 ZrO2 Ag2O BaO Ce2O3 HfO2 WO3 Total
 J47-4087.25 1 1 Ab 68.18 18.91 0.10 12.82 100
 J47-4087.25 1 2 Qz 99.99 100
 J47-4087.25 1 3 Ilt+Qz 60.92 1.63 24.47 5.48 1.94 0.43 0.36 4.76 100
 J47-4087.25 1 4 Ilt 48.46 0.20 33.61 3.55 0.84 3.38 90
 J47-4087.25 1 5 Chl 29.58 1.16 18.34 29.88 0.33 5.05 0.35 0.16 0.17 85
 J47-4087.25 1 6 Chl+Rt 30.12 12.14 20.67 27.87 0.32 7.73 0.94 0.21 100
 J47-4087.25 1 7 Chl 24.51 0.48 17.78 34.81 0.44 5.76 0.87 0.19 0.15 85
 J47-4087.25 1 8 Chl 29.62 0.23 21.99 26.86 0.16 5.85 0.30 85
 J47-4087.25 1 9 Rt 3.23 93.48 2.04 0.76 0.49 100
 J47-4087.25 1 10 Chl+Ilt? 39.17 3.42 26.15 24.44 4.39 0.29 1.30 0.47 0.37 100
 J47-4087.25 1 11 Ap 2.12 0.53 0.27 51.66 0.12 40.97 0.42 3.91 100
 J47-4087.25 1 12 Silica-rich cement 59.53 2.64 22.54 10.74 2.47 0.73 0.87 0.47 100
 J47-4087.25 1 13 Ank+Kfs? 12.17 2.59 21.95 1.29 15.55 46.17 0.28 100
 J47-4087.25 1 14 Ab 68.73 18.97 0.24 11.69 0.37 100
 J47-4087.25 1 15 Ab 68.39 19.14 0.20 11.26 1.01 100
 J47-4087.25 1 16 Kfs 65.87 17.74 0.61 15.77 100
 J47-4087.25 1 17 Chl 29.55 5.24 20.14 19.38 3.85 0.32 0.79 1.05 1.02 3.63 85
 J47-4087.25 1 18 Qz 92.58 0.47 4.06 1.43 0.38 1.08 100
 J47-4087.25 1 19 Chl 34.60 0.54 24.27 20.01 3.66 0.27 0.84 0.79 85
 J47-4087.25 2 1 Chl 30.22 0.34 21.92 25.91 0.16 6.04 0.41 85
 J47-4087.25 2 2 Ms 47.19 0.86 32.97 3.24 0.91 0.60 6.22 2.99 95
 J47-4087.25 2 3 Ilt 38.39 0.57 25.27 18.63 5.08 0.32 1.58 0.16 90
 J47-4087.25 2 4 Chl+Ilt 54.40 1.05 27.13 10.92 2.24 0.38 3.76 0.13 100
 J47-4087.25 2 5 Ilt+Qz 60.41 1.10 26.85 3.94 2.16 1.02 4.28 0.25 100
 J47-4087.25 2 6 Py+Ilt 10.20 0.15 7.48 24.34 0.78 0.61 56.43 100
 J47-4087.25 2 7 Zrn 30.36 0.32 3.04 1.05 0.46 1.74 0.69 0.28 0.86 3.09 55.65 1.20 1.29 100
 J47-4087.25 2 8 Zrn+Chl 47.85 15.40 9.66 2.62 1.04 0.53 0.20 0.57 1.24 20.90 100
 J47-4087.25 2 9 Qz 99.88 0.13 100
 J47-4087.25 3 1 Chl 28.40 0.68 19.56 30.43 0.18 5.14 0.31 0.15 0.17 85
 J47-4087.25 3 2 Sd+Chl 16.11 0.62 9.94 64.83 1.10 5.24 2.18 100
 J47-4087.25 3 3 Chl 28.62 1.11 18.28 31.19 0.30 4.97 0.35 0.20 85
 J47-4087.25 3 4 Chl 33.46 0.58 20.11 23.98 0.19 4.92 0.93 0.33 0.34 0.16 85
 J47-4087.25 3 5 Chl 28.17 1.12 17.59 31.78 0.35 5.24 0.41 0.15 0.18 85
 J47-4087.25 3 6 Sd+Chl 12.09 0.52 7.86 68.80 1.77 6.22 2.77 100
 J47-4087.25 3 7 Sd+Chl 8.45 6.61 64.12 1.99 14.66 4.18 100
 J47-4087.25 3 8 Sd+Chl 10.70 0.90 4.40 71.03 1.68 6.38 4.91 100
 J47-4087.25 3 9 Chl 27.04 1.38 15.98 34.15 0.48 5.23 0.54 0.19 85
 J47-4087.25 4 1 Rt+Chl 19.77 41.42 14.91 18.31 4.33 0.78 0.19 0.30 100
 J47-4087.25 4 2 Chl 29.11 0.28 21.56 23.77 0.43 9.34 0.51 85
 J47-4087.25 4 3 Chl+Sd 24.07 0.28 18.78 43.52 1.05 9.65 2.17 0.31 0.18 100
 J47-4087.25 4 4 Chl+Ank 24.60 0.35 18.39 25.64 5.27 13.03 0.20 12.51 100
 J47-4087.25 4 5 Sd+Ab? 9.52 0.53 4.52 73.99 1.95 3.18 4.39 0.71 0.64 0.57 100
 J47-4087.25 4 6 Rt+Qz 23.23 69.16 4.91 1.33 0.55 0.21 0.60 100
 J47-4087.25 4 7 Qz 98.34 0.83 0.49 0.14 0.18 100
 J47-4087.25 4 8 Ms 47.78 0.65 32.81 0.64 2.11 0.48 10.54 95
 J47-4087.25 4 9 Chl 27.55 0.45 23.56 24.36 0.31 8.46 0.29 85
 J47-4087.25 4 10 Rt+Ilt 20.71 61.38 12.79 1.80 0.61 2.69 100
 J47-4087.25 4 11 Sd+Qz 21.41 3.57 62.92 1.54 5.59 4.58 0.40 100
 J47-4087.25 4 12 Ilt+Rt 55.90 13.33 20.77 2.74 1.84 1.97 3.47 100
 J47-4087.25 4 13 Ilt 48.84 0.79 26.27 5.18 2.90 0.32 5.68 90
 J47-4087.25 4 14 Rt+Ilt 6.46 84.25 4.65 2.56 0.65 0.78 0.28 0.36 100
 J47-4087.25 4 15 Rt+Ilt 52.47 15.98 20.09 3.87 2.02 0.41 0.30 4.87 100
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Table 2-13B: SEM analyses of sample J-47 4087.25. 

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 ZnO As2O3 SrO Y2O3 ZrO2 Ag2O BaO Ce2O3 HfO2 WO3 Total
 J47-4087.25 4 16 Chl+Ap 20.64 0.25 14.17 29.11 2.90 17.48 1.01 12.81 0.95 0.66 100
 J47-4087.25 4 17 Chl+Ap 30.61 0.32 21.86 28.48 5.79 6.53 0.33 5.89 0.21 100
 J47-4087.25 4 18 Ap 8.47 3.72 1.94 0.38 41.42 0.49 37.21 0.82 5.55 100
 J47-4087.25 4 19 Silica-rich cement 68.22 0.27 2.23 1.90 8.37 6.00 10.11 0.88 1.85 0.16 100
 J47-4087.25 4 20 Ilt 45.48 5.26 20.93 9.43 2.49 2.04 3.12 1.09 0.16 90
 J47-4087.25 4 21 Qz 93.78 0.15 3.97 1.26 0.46 0.37 100
 J47-4087.25 4 22 Qz 97.95 0.93 0.95 0.16 100
 J47-4087.25 4 23 Al-phosphate+Rt+Qz 14.63 16.00 26.89 6.34 1.76 1.64 0.71 19.45 2.42 1.48 4.72 4.02 -0.05 100
 J47-4087.25 4 24 Ilt 41.00 0.32 28.25 12.16 2.68 0.45 0.29 4.56 0.28 90
 J47-4087.25 4 25 Qz 92.46 0.28 2.89 3.25 0.48 0.17 0.35 0.11 100
 J47-4087.25 4 26 Ilt 45.31 0.30 23.11 12.33 3.40 0.54 4.07 0.47 0.48 90
 J47-4087.25 4 27 Qz 99.24 0.43 0.31 100
 J47-4087.25 4 28 Qz 99.99 100
 J47-4087.25 4 29 Ms 52.15 4.13 22.51 5.55 3.35 0.73 6.36 0.21 95
 J47-4087.25 4 30 Ilt 44.34 0.25 31.60 9.82 1.95 0.25 0.42 0.95 0.42 90
 J47-4087.25 4 31 Silica-rich cement 75.15 0.53 4.72 3.32 6.96 4.77 0.51 1.04 2.55 0.44 100
 J47-4087.25 4 32 Ilt 52.73 24.30 2.80 2.76 0.63 6.33 0.43 90
 J47-4087.25 4 33 Ap 1.54 48.99 43.97 4.75 0.72 100
 J47-4087.25 4 34 Ap 1.67 47.46 44.00 0.42 5.45 1.01 100
 J47-4087.25 4 35 Ank+Ilt? 33.35 19.97 11.14 0.81 4.91 24.84 4.22 0.76 100
 J47-4087.25 4 36 Brt 39.70 5.27 55.04 100
 J47-4087.25 4 37 Qz 98.62 0.70 0.37 0.30 100
 J47-4087.25 4 38 Brt 1.05 1.24 2.49 38.75 8.54 47.94 100
 J47-4087.25 4 39 Ank 2.12 0.48 13.20 0.99 9.23 29.39 0.60 56
 J47-4087.25 4 40 Ap 4.79 2.04 3.38 0.46 41.58 40.31 6.44 0.36 0.66 100
 J47-4087.25 4 41 Qz 99.22 0.57 0.22 100
 J47-4087.25 4 42 Ilt 58.76 0.38 19.94 3.84 1.97 4.83 0.28 90
 J47-4087.25 4 43 Chl 33.66 22.47 21.17 4.41 0.45 0.52 0.65 0.57 1.11 85
 J47-4087.25 4 44 Ilt 49.33 0.79 24.71 1.71 1.52 1.36 0.45 6.75 3.01 0.37 90
 J47-4087.25 4 45 Silica-rich cement 65.67 4.74 16.17 8.39 2.17 0.24 2.63 100
 J47-4087.25 4 46 Qz 99.99 100
 J47-4087.25 4 47 Qz 95.94 3.36 0.69 100
 J47-4087.25 4 48 Qz 99.99 100
 J47-4087.25 4 49 Qz 98.70 0.93 0.35 100
 J47-4087.25 4 50 Ap 0.75 0.54 47.57 43.03 0.75 7.12 0.23 0.01 100
 J47-4087.25 4 51 Ank 3.19 0.85 12.70 1.52 9.49 28.26 56
 J47-4087.25 4 52 Ms 52.41 29.87 1.80 1.48 0.29 9.17 95
 J47-4087.25 5 1 Silica-rich cement 88.48 3.36 4.95 0.12 0.71 0.90 0.52 0.71 0.26 100
 J47-4087.25 5 2 Chl+Sd? 25.26 0.72 15.95 46.40 1.77 4.84 2.31 0.83 1.53 0.36 100
 J47-4087.25 5 3 Ap 5.56 3.33 4.25 1.01 38.44 39.16 7.21 0.38 0.65 100
 J47-4087.25 5 4 Chl+Ilt? 38.66 1.32 19.71 28.74 0.90 3.66 1.57 1.56 2.88 1.01 100
 J47-4087.25 5 5 Chl+hole 39.45 26.70 19.94 6.77 0.83 1.07 5.25 100
 J47-4087.25 5 6 Chl+Ilt 35.00 0.70 22.30 29.94 0.96 6.37 1.74 1.55 1.46 100
 J47-4087.25 5 7 Chl+Ilt+Ap 26.35 0.97 16.08 33.76 0.92 4.94 7.37 1.29 6.46 0.75 1.09 100
 J47-4087.25 5 8 Kfs 66.14 17.59 0.77 15.50 100
 J47-4087.25 5 9 Qz 99.99 100
 J47-4087.25 5 10 Ank 14.41 0.99 10.17 30.43 56
 J47-4087.25 5 11 Ank 11.47 1.70 10.58 32.25 56
 J47-4087.25 5 12 Rt 0.77 98.70 0.31 0.22 100
 J47-4087.25 5 13 Qz 99.99 100
 J47-4087.25 5 14 Chl 33.87 22.75 19.28 6.06 0.92 0.64 0.45 1.02 85
 J47-4087.25 5 15 Rt 0.96 95.98 1.19 1.36 0.50 100
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Table 2-13B: SEM analyses of sample J-47 4087.25. 

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 ZnO As2O3 SrO Y2O3 ZrO2 Ag2O BaO Ce2O3 HfO2 WO3 Total
 J47-4087.25 5 16 Chl? 40.62 21.39 16.67 4.73 0.00 0.73 0.86 85
 J47-4087.25 6 1 Silica-rich cement 71.62 0.87 5.35 3.27 9.39 3.92 0.59 1.10 3.25 0.66 100
 J47-4087.25 6 2 Chl+Sd? 26.70 3.39 19.58 40.63 0.70 7.28 1.16 0.60 100
 J47-4087.25 6 3 Ank 11.56 1.89 10.21 32.33 56
 J47-4087.25 6 4 Ms+Chl 37.48 4.04 18.88 13.52 20.01 0.42 5.66 100
 J47-4087.25 6 5 Ilt 53.98 1.59 20.90 5.31 2.16 0.38 5.30 0.36 90
 J47-4087.25 6 6 Chl 23.96 5.92 19.24 29.53 0.52 4.58 0.86 0.20 0.20 85
 J47-4087.25 6 7 Chl? 20.99 3.82 13.80 38.08 0.71 5.91 1.13 0.38 0.20 85
 J47-4087.25 6 8 Ab+Ap 63.11 18.61 0.73 0.35 3.11 10.84 0.16 2.73 0.37 100
 J47-4087.25 6 9 Chl 28.64 0.96 17.46 28.43 0.21 7.96 0.68 0.65 85
 J47-4087.25 6 10 Hole 10.85 89.15 100
 J47-4087.25 6 11 Chl 36.44 0.47 28.01 16.83 2.95 0.32 85
 J47-4087.25 6 12 Ank 0.85 13.80 1.27 9.91 30.07 0.13 56
 J47-4087.25 6 13 Chl 41.06 0.32 29.34 10.57 2.13 0.47 0.45 0.68 85
 J47-4087.25 6 14 Kfs 66.04 17.97 0.73 15.27 100
 J47-4087.25 6 15 Kfs 68.82 18.59 0.22 7.73 4.66 100
 J47-4087.25 6 16 Chl 41.10 0.83 30.19 10.35 2.06 0.20 0.26 85
 J47-4087.25 6 17 Kfs 65.82 17.80 1.85 14.54 100
 J47-4087.25 6 18 Ilt 52.87 1.02 22.02 4.15 2.15 0.31 7.31 0.20 90
 J47-4087.25 6 19 Chl+Ilt 37.95 2.52 24.02 21.70 4.53 2.84 1.96 3.05 1.42 100
 J47-4087.25 6 20 Qz 99.86 0.13 100
 J47-4087.25 6 21 Qz 91.75 0.30 4.08 2.38 0.51 0.29 0.67 100
 J47-4087.25 6 22 Ms 47.94 0.50 33.76 3.95 1.17 0.27 7.43 95
 J47-4087.25 6 23 Kln 49.38 36.41 0.21 86
 J47-4087.25 6 24 Sd+Chl? 15.59 11.38 54.20 0.30 3.27 2.39 0.29 6.94 0.83 1.74 3.08 100
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Table 2-13C: Mineral modal analysis of sample J47-4087.25B.

Mineral Modal Composition Area

Ab+Qz 75.01 8184344

Ank 6.40 698320

Ap 0.20 21500

Cal 1.43 156504

Chl 1.00 109430

Ilt(Ms) 3.19 347811

Kfs 5.18 564654

Kln 5.07 552917

High-Si cement 1.50 163585

Rt 0.07 7716

Sd 0.02 2094

Brt, Py, Zrn 0.04 4187

Porosity 0.90 166595

Sum 100.00 18597888

210



Appendix 2-14: BSE images, EDS analyses 
and modal counting result of sample 
Louisbourg J-47 4406.64 m.
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Figure 2-14.1: Sample J-47 4406.64 m site 1 (SEM).

Figure 2-14.2: Sample J-47 4406.64 m site 3 (SEM).

1: Muscovite
2: Ankerite
3: Illite
4: High-Si cement
5: Quartz
6: Chlorite+Quartz?
7: High-Si cement
8: Quartz
9: Quartz
10: Quartz
11: Quartz
12: Ankerite
13: Calcite+Quartz
14: Ankerite
15: Pyrite+Ankerite
16: Illite
17: Quartz
18: Quartz
19: Chlorite
20: Illite
21: Quartz
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3: Chlorite
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6: Al-phosphate

1

2

3

4
5

6

7

8

9 10

11

12

13

14
15

16
17

18

19

20

21

1
2

3

4

5

6

212



Figure 2-14.3: Sample J-47 4406.64 m site 4 (SEM).

Figure 2-14.4: Sample J-47 4406.64 m site 5 (SEM).

1: Quartz
2: High-Si cement
3: Quartz
4: Albite
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4: Muscovite
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Figure 2-14.5: Sample J-47 4406.64 m site 6 (SEM).

Figure 2-14.6: Sample J-47 4406.64 m site 7 (SEM).

1: Ankerite
2: Quartz
3: Ankerite + K-

feldspar
4: K-feldspar
5: Ankerite
6: Chlorite
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Figure 2-14.7: Sample J-47 4406.64 m site 8 (SEM).

Figure 2-14.8: Sample J-47 4406.64 m site 9 (SEM).

1: Rutile
2: High-Si cement
3: Quartz
4: Muscovite
5: Rutile

1: Ankerite
2: K-feldspar
3: Quartz
4: Ankerite+Albite
5: Pyrite
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7: Pyrite+Quartz
8: Kaolinite
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Figure 2-14.9: Sample J-47 4406.64 m site 10 (SEM).

Figure 2-14.10: Sample J-47 4406.64 m site 11 (SEM).

1: K-feldspar
2: Illite
3: Quartz
4: Ankerite
5: Calcite
6: Pyrite+other
7: Quartz

1: Muscovite
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5: Barite
6: High-Si cement
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Figure 2-14.11: Sample J-47 4406.64 m site 12 (SEM).

Figure 2-14.12: Sample J-47 4406.64 m site 13 (SEM).

1: Rutile
2: Quartz
3: Pyrite
4: High-Si cement
5: Chlorite

1: Ankerite
2: Muscovite
3: Quartz
4: Quartz
5: Ankerite
6: K-feldspar
7: Zircon
8: K-feldspar
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Figure 2-14.13: Sample J-47 4406.64 m site 14 (SEM).

1: Rutile
2: Rutile
3: Albite
4: Quartz
5: Illite

Figure 2-14.12: Sample J-47 4406.64 m site 15 (SEM).

1: Pyrite
2: Quartz
3: Quartz
4: Rutile+Illite
5: Illite
6: Illite
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Table 2-14A: SEM analyses of sample J-47 4406.64A.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl CoO CdO SrO ZrO2 MoO3 BaO La2O3 Ce2O3 HfO2 WO3 Total
 J47-4406.64A 1 1 Ms 48.12 34.48 0.98 0.82 0.67 9.94 95
 J47-4406.64A 1 2 Ank 12.26 1.55 10.99 31.20 56
 J47-4406.64A 1 3 Ilt 47.81 21.38 9.58 5.89 0.75 4.61 90
 J47-4406.64A 1 4 High-Si cement 66.52 4.82 7.43 8.09 9.25 0.78 1.19 1.49 0.42 100
 J47-4406.64A 1 5 Qz 98.46 0.60 0.61 0.33 100
 J47-4406.64A 1 6 Chl+Qz? 53.94 23.84 9.54 6.38 0.76 5.54 100
 J47-4406.64A 1 7 High-Si cement 70.32 2.24 11.98 8.31 5.61 0.53 1.01 100
 J47-4406.64A 1 8 Qz 99.07 0.59 0.34 100
 J47-4406.64A 1 9 Qz 100 100
 J47-4406.64A 1 10 Qz 100 100
 J47-4406.64A 1 11 Qz 100 100
 J47-4406.64A 1 12 Ank 12.67 0.90 11.06 31.38 56
 J47-4406.64A 1 13 Cal+Qz 39.49 1.24 0.71 58.57 100
 J47-4406.64A 1 14 Ank 13.57 0.95 10.80 30.67 56
 J47-4406.64A 1 15 Py+Ank 9.00 5.34 29.69 0.88 8.99 22.10 0.44 23.57 100
 J47-4406.64A 1 16 Ilt 46.43 29.60 3.54 1.02 9.41 90
 J47-4406.64A 1 17 Qz 100 100
 J47-4406.64A 1 18 Qz 100 100
 J47-4406.64A 1 19 Chl 40.19 18.94 13.31 9.78 0.57 2.21 85
 J47-4406.64A 1 20 Ilt 50.12 27.97 3.30 1.97 0.64 5.99 90
 J47-4406.64A 1 21 Qz 100 100
 J47-4406.64A 3 1 Ank 0.85 12.45 1.19 10.89 30.62 56
 J47-4406.64A 3 2 Ms 47.82 1.18 34.45 0.75 0.52 1.13 9.16 95
 J47-4406.64A 3 3 Chl 34.94 20.68 22.13 5.93 1.32 85
 J47-4406.64A 3 4 Al-phosphate 36.82 2.85 40.38 5.01 9.46 5.47 100
 J47-4406.64A 3 5 mixture 67.99 2.84 8.92 10.58 2.90 2.04 4.73 100
 J47-4406.64A 3 6 Al-phosphate 36.88 2.86 39.90 5.37 9.02 5.96 100
 J47-4406.64A 4 1 Qz 100 100
 J47-4406.64A 4 2 High-Si cement 66.89 2.49 12.69 9.13 2.53 3.23 3.04 100
 J47-4406.64A 4 3 Qz 90.61 5.04 2.02 0.51 1.82 100
 J47-4406.64A 4 4 Ab 66.78 20.61 1.89 10.73 100
 J47-4406.64A 5 1 Ms 48.27 34.89 0.74 0.63 1.01 9.46 95
 J47-4406.64A 5 2 Qz 100 100
 J47-4406.64A 5 3 Al-Phosphate 1.40 35.08 1.09 1.77 0.77 32.95 2.55 3.43 8.85 12.11 100
 J47-4406.64A 5 4 Ms 55.14 32.07 1.81 1.50 0.62 3.86 95
 J47-4406.64A 5 5 High-Si cement 72.64 2.57 6.49 9.17 3.15 3.20 2.77 100
 J47-4406.64A 6 1 Ank 13.65 0.92 10.93 30.50 56
 J47-4406.64A 6 2 Qz 100 100
 J47-4406.64A 6 3 Ank+Kfs 37.56 10.87 11.77 7.40 24.19 7.02 1.18 100
 J47-4406.64A 6 4 Kfs 66.28 18.08 0.67 14.98 100
 J47-4406.64A 6 5 Ank 13.24 0.91 11.14 30.71 56
 J47-4406.64A 6 6 Chl 36.30 24.30 17.33 4.41 1.98 0.67 85
 J47-4406.64A 7 1 Ab 68.94 18.59 0.30 12.18 100
 J47-4406.64A 7 2 Ank 13.87 1.11 10.23 30.79 56
 J47-4406.64A 7 3 Kln 48.72 37.28 86
 J47-4406.64A 7 4 Qz 100 100

219



Table 2-14A: SEM analyses of sample J-47 4406.64A.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl CoO CdO SrO ZrO2 MoO3 BaO La2O3 Ce2O3 HfO2 WO3 Total
 J47-4406.64A 7 5 Qz 100 100
 J47-4406.64A 8 1 Rt 96.29 3.71 100
 J47-4406.64A 8 2 High-Si cement 70.90 2.54 7.06 10.11 7.34 0.47 1.58 100
 J47-4406.64A 8 3 Qz 100 100
 J47-4406.64A 8 4 Ms 48.14 0.68 34.62 0.67 0.53 1.27 9.09 95
 J47-4406.64A 8 5 Rt 1.22 96.70 0.92 0.87 0.29 100
 J47-4406.64A 9 1 Ank 12.75 1.50 10.60 31.17 56
 J47-4406.64A 9 2 Kfs 66.99 17.82 1.96 13.24 100
 J47-4406.64A 9 3 Qz 100 100
 J47-4406.64A 9 4 Ank+Ab 49.36 9.29 15.92 11.97 11.40 1.37 0.70 100
 J47-4406.64A 9 5 Py 11.25 26.28 1.35 61.12 100
 J47-4406.64A 9 6 Ank 1.04 13.29 1.00 10.71 29.95 56
 J47-4406.64A 9 7 Py+Qz 27.71 20.54 1.05 50.70 100
 J47-4406.64A 9 8 Kln 41.22 32.09 9.63 2.07 0.00 85
 J47-4406.64A 10 1 kfs 66.41 18.02 1.42 14.14 100
 J47-4406.64A 10 2 Ilt 45.81 4.57 25.73 3.48 2.06 8.35 90
 J47-4406.64A 10 3 Qz 100 100
 J47-4406.64A 10 4 Ank 12.02 1.47 10.70 31.81 56
 J47-4406.64A 10 5 Cal 1.11 1.00 53.89 56
 J47-4406.64A 10 6 Py+other 7.44 5.78 29.32 1.39 3.44 0.32 52.30 100
 J47-4406.64A 10 7 Qz 100 100
 J47-4406.64A 11 1 Ms 50.35 33.63 6.79 2.11 1.56 0.56 95
 J47-4406.64A 11 2 Ank 11.90 1.37 10.62 32.10 56
 J47-4406.64A 11 3 Ab 64.50 22.05 3.42 10.03 100
 J47-4406.64A 11 4 Qz 100 100
 J47-4406.64A 11 5 Brt 38.74 0.14 4.02 57.1 100
 J47-4406.64A 11 6 High-Si cement 76.39 2.17 9.34 7.32 2.76 0.58 1.44 100
 J47-4406.64A 11 7 Qz 96.81 3.19 100
 J47-4406.64A 12 1 Rt 1.44 96.41 1.40 0.75 100
 J47-4406.64A 12 2 Qz 100 100
 J47-4406.64A 12 3 Py 3.91 25.67 2.63 67.79 100
 J47-4406.64A 12 4 High-Si cement 62.38 4.33 10.24 9.36 10.85 1.01 1.83 100
 J47-4406.64A 12 5 Chl 38.64 0.63 25.24 14.29 4.09 2.12 85
 J47-4406.64A 13 1 Ank 11.84 1.36 10.85 31.95 56
 J47-4406.64A 13 2 Ms 50.13 31.42 2.85 2.41 1.03 7.16 95
 J47-4406.64A 13 3 Qz 100 100
 J47-4406.64A 13 4 Qz 99.15 0.45 0.40 100
 J47-4406.64A 13 5 Ank 13.97 0.78 10.90 30.34 56
 J47-4406.64A 13 6 Kfs 66.49 18.01 0.92 14.58 100
 J47-4406.64A 13 7 Zrn 31.35 0.62 65.74 2.29 100
 J47-4406.64A 13 8 Kfs 52.22 0.49 32.88 1.06 1.62 0.55 10.31 0.87 100
 J47-4406.64A 14 1 Rt 0.86 99.14 100
 J47-4406.64A 14 2 Rt 1.01 98.25 0.74 100
 J47-4406.64A 14 3 Ab 67.77 19.51 0.77 11.95 100
 J47-4406.64A 14 4 Qz 100 100
 J47-4406.64A 14 5 Ilt 63.61 17.16 2.41 1.79 0.48 4.54 90
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Table 2-14A: SEM analyses of sample J-47 4406.64A.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl CoO CdO SrO ZrO2 MoO3 BaO La2O3 Ce2O3 HfO2 WO3 Total
 J47-4406.64A 15 1 Py 16.50 1.23 23.83 2.14 1.17 0.65 0.44 54.04 100
 J47-4406.64A 15 2 Qz 100 100
 J47-4406.64A 15 3 Qz 100 100
 J47-4406.64A 15 4 Rt+Ilt 26.13 64.43 6.64 1.07 0.66 1.06 100
 J47-4406.64A 15 5 Ilt 56.84 22.45 1.93 2.31 0.80 5.68 90
 J47-4406.64A 15 6 Ilt 52.12 21.32 7.57 2.03 0.91 2.68 3.38 90
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Table 2-14B: Mineral modal analysis of sample J47-4406.64A.

Mineral Modal Composition Area

Ab+Qz 79.21 8975009

Ank 1.52 172662

Cal 0.35 39854

Chl 2.59 293311

Ilt 2.71 306714

Kfs 0.58 65422

Kln 2.27 257375

Rt, Al-Phosphate 0.12 13491

Py, Brt, Zr 0.14 15466

High-Si cement 7.37 834793

Porosity 3.14 582113

Sum 100.00 18518448
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Appendix 2-15: BSE images, SEM analysis
and modal counting result of sample
Louisbourg J-47 4527.6B.
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Figure 1: Sample J-47 4527.6 m site 1 (Table 2-15A).

Figure 2: Sample J-47 4527.6 m site 2 (Table 2-15A).

1: Ankerite
2: Muscovite
3: Quartz
4: Si-rich cement
5: Kaolinite
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Figure 3: Sample m site 3 .J-47 4527.6 (Table 2-15A)

Figure 4: Sample J-47 4527.6 m site 4 (Table 2-15A).

1: Muscovite
2: Chlorite
3: Quartz

1: Illite+Chlorite
2: Chlorite+Illite
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4: Quartz
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Figure 5: Sample m site 5 .J-47 4527.6 (Table 2-15A)

Figure 6: Sample J-47 4527.6 m site 6 (Table 2-15A).

1: Ankerite
2: Chlorite+Illite
3: Quartz

1: Ankerite
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3: Si-rich cement
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Figure 7: Sample m site 7 .J-47 4527.6 (Table 2-15A)

Figure 8: Sample vm site 8 (Table 2-15A).

1: Ankerite
2: Si-rich cement

1: Quartz
2: Si-rich cement
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Figure 9: Sample m site 9 .J-47 4527.6 (Table 2-15A)

Figure 10: Sample vm site 10 (Table 2-15A).

1: Chlorite+Illite
2: Pyrite
3: Zircon+other

1: Quartz
2: Quartz
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Figure 2-15.11b: Louisbourg J47-4527.60 m site 1
. See the microphotograph in Fig. 1a. The presence of

albite fragment (9, 15, 21) and illite (7) are probably originated
from the dissolution of K-feldspar. Fragments of quartz (2, 3) is
indicative of the breakdown of detrital quartz which has been
dissolved (see arrow).

(Table 2-
15B)

1: Kaolinte
2: Quartz
3: Quartz
4: Silica-rich cement
5: Silica-rich cement
6:
7: Illite
8: Silica-rich cement
9: Albite
10: Silica-rich cement
11: Silica-rich cement
12: Silica-rich cement
13: Quartz
14:
15: Albite
16:
17:
18:
19:
20:
21: Albite
22: Illite
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Fig. 2-15.11c

Fig. 2-15.11c

Figure 2-15.11a: Microphotograph from Louisbourg J47-
4527.60 m same location as Fig. 11b.
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Figure 2-15.11c: Louisbourg J47-4527.60 m site 2 (Table 2-
15B). See location in Fig. 2-15.11b.

1: Rutile+Illite
2: Illite
3: Silica-rich cement
4: Silica-rich cement
5: Chlorite+Illite
6: Quartz

1

2

3

4

5
6

200µm

Figure 2-15.12a: Microphotograph from Louisbourg J47-
4527.60 m showing the location of Figs. 2b and

2c.
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Figure 2b: Louisbourg J47-4527.60 m site 3
. see location in Fig. 2a.
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Figure 2-15.12c: Louisbourg J47-4527.60 m site 4 (Table 2-
15B). See location in Fig. 2-15.12a.
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1

2
3

4

Figure 3b: Louisbourg J47-4527.60 m site 5
. See location in Fig. 3a.

2-15.1 (Table 2-
15B) 2-15.1

1: hole
2: Silica-rich cement
3: Quartz
4: Quartz

500µm

Fig. 3b

Figure 3a: Microphotograph from Louisbourg J47-
4527.60 m showing the location of Fig. 3b.

2-15.1
2-15.1

Fig.2-15.14
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Figure 2-15.14: Enlarged area of the silica-rich cement shown
in the Fig. 3c.2-15.1

microcrystalline
silicaRt

Rt

Rt
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Table 2-15A: SEM analysis of sample J-47 4527.60B.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl ZrO2 Total
 J47-4527.60B 1 1 Ank 14.53 1.16 10.09 30.23 56
 J47-4527.60B 1 2 Ms 48.18 0.76 31.68 2.309 1.15 0.76 10.17 95
 J47-4527.60B 1 3 Qz 99.99 100
 J47-4527.60B 1 4 Si-rich cement 81.31 2.19 2.48 6.5 3.53 0.69 0.54 2.42 0.34 100
 J47-4527.60B 1 5 Kln 48.82 37.18 86
 J47-4527.60B 1 6 Ank 15.17 1.26 10.12 29.44 56
 J47-4527.60B 1 7 Ank 12.95 1.86 10.1 31.1 56
 J47-4527.60B 1 8 Ms 48.38 34.05 1.264 0.836 0.656 9.842 95
 J47-4527.60B 1 9 Ab 68.56 19.18 0.5 11.76 100
 J47-4527.60B 2 1 Qz 99.99 100
 J47-4527.60B 2 2 Qz 99.99 100
 J47-4527.60B 2 3 Si-rich cement 74.53 3.23 3.05 10.4 4.04 0.94 1.05 2.77 100
 J47-4527.60B 3 1 Ms 48.35 34.52 0.713 0.713 1.473 9.244 95
 J47-4527.60B 3 2 Chl 29.88 22.61 26.61 5.891 85
 J47-4527.60B 3 3 Qz 99.99 100
 J47-4527.60B 4 1 Ilt+chl 51.49 24.72 15.32 3.66 4.81 100
 J47-4527.60B 4 2 Chl+Ilt 39.98 25.45 25.83 5.79 0.57 2.37 100
 J47-4527.60B 4 3 Qz 99.99 100
 J47-4527.60B 4 4 Qz 99.99 100
 J47-4527.60B 5 1 Ank 15.69 0.69 10.71 28.93 56
 J47-4527.60B 5 2 Chl+Ilt 46.68 17.97 25.58 6.85 1.75 1.17 100
 J47-4527.60B 5 3 Qz 99.99 100
 J47-4527.60B 6 1 Ank 14.11 1.29 11.6 28.99 56
 J47-4527.60B 6 2 Qz 99.99 100
 J47-4527.60B 6 3 Si-rich cement 80.2 3.8 3.18 7.03 2.49 0.76 2.55 100
 J47-4527.60B 7 1 Ank 2.19 15.08 1.1 10.06 27.56 56
 J47-4527.60B 7 2 Si-rich cement 78.77 0.7 3.68 3.27 7.74 2.45 1 2.4 100
 J47-4527.60B 8 1 Qz 99.99 100
 J47-4527.60B 8 2 Si-rich cement 76.97 3.04 3.13 10.6 3.43 0.88 1.62 0.37 100
 J47-4527.60B 9 1 Chl+Ilt 37.07 26.6 29.68 5.42 1.22 100
 J47-4527.60B 9 2 Py 1.65 28.89 0.63 68.82 100
 J47-4527.60B 9 3 Zr+other mineral 75.13 0.53 0.54 23.8 100
 J47-4527.60B 10 1 Qz 99.99 100
 J47-4527.60B 10 2 Qz 99.99 100
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 Table 2-15B: SEM analyses of sample J-47 4527.60.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl NiO CuO CdO BaO Ce2O3 Total
 J47-4527.60 1 1 Kln 49.05 36.97 86
 J47-4527.60 1 2 Qz 97.70 1.65 0.65 100
 J47-4527.60 1 3 Qz 99.79 0.21 100
 J47-4527.60 1 4 Silica-rich cement 71.09 1.00 3.78 3.87 10.71 3.58 0.63 0.94 3.05 0.47 0.90 100
 J47-4527.60 1 5 Silica-rich cement 71.68 0.77 3.67 3.71 12.14 3.41 0.49 1.00 2.80 0.34 100
 J47-4527.60 1 6 Kln 49.47 36.53 86
 J47-4527.60 1 7 Ilt 47.42 1.60 25.37 5.20 1.64 8.75 90
 J47-4527.60 1 8 Silica-rich cement 69.93 0.97 3.99 3.73 11.04 4.04 0.53 0.90 3.42 0.49 0.25 0.74 100
 J47-4527.60 1 9 Ab 68.88 18.82 12.31 100
 J47-4527.60 1 10 Silica-rich cement 68.67 0.57 5.44 4.00 8.34 3.83 1.75 1.14 2.92 2.57 0.56 0.21 100
 J47-4527.60 1 11 Silica-rich cement 68.67 0.47 4.38 3.89 11.06 4.24 0.81 1.25 3.90 1.33 100
 J47-4527.60 1 12 Silica-rich cement 73.20 0.52 3.59 3.68 10.40 3.71 0.47 1.05 2.77 0.41 0.20 100
 J47-4527.60 1 13 Qz 100 100
 J47-4527.60 1 14 Qz 100 100
 J47-4527.60 1 15 Ab 69.12 18.82 12.08 100
 J47-4527.60 1 16 Qz 100 100
 J47-4527.60 1 17 Qz 100 100
 J47-4527.60 1 18 Qz 100 100
 J47-4527.60 1 19 Qz 100 100
 J47-4527.60 1 20 Qz 100 100
 J47-4527.60 1 21 Ab 68.88 18.76 12.35 100
 J47-4527.60 1 22 Ilt 49.67 0.48 33.48 4.62 0.71 11.01 100
 J47-4527.60 2 1 Rt+Ilt 25.82 54.13 12.49 2.21 0.19 0.96 4.22 100
 J47-4527.60 2 2 Ilt 55.47 0.20 22.37 3.16 1.27 7.52 90
 J47-4527.60 2 3 Silica-rich cement 64.95 0.43 4.36 3.73 9.92 3.78 3.41 1.13 5.92 2.38 100
 J47-4527.60 2 4 Silica-rich cement 70.85 0.48 4.08 3.58 11.13 4.30 0.49 0.95 2.95 0.57 0.61 100
 J47-4527.60 2 5 Chl+Ilt 47.85 0.40 26.55 20.55 2.39 0.32 1.52 0.42 100
 J47-4527.60 2 6 Qz 92.09 2.95 4.40 0.33 0.20 100
 J47-4527.60 3 1 Kln 49.16 36.84 86
 J47-4527.60 3 2 Chl 28.59 22.39 26.75 5.16 0.86 0.33 0.60 0.35 85
 J47-4527.60 3 3 Silica-rich cement 60.90 0.50 4.23 6.48 12.05 3.22 0.57 0.89 10.11 0.42 0.42 0.19 100
 J47-4527.60 3 4 Qz 100 100
 J47-4527.60 3 5 Qz 87.43 6.37 4.03 1.74 0.43 100
 J47-4527.60 3 6 Qz 99.99 100
 J47-4527.60 3 7 Ilt 56.47 0.27 23.13 6.28 2.39 0.69 0.39 4.67 0.80 4.33 0.36 0.20 100
 J47-4527.60 3 8 Kln 49.32 36.68 86
 J47-4527.60 3 9 Qz 98.68 0.89 0.44 100
 J47-4527.60 3 10 Qz 99.13 0.36 0.21 0.32 100
 J47-4527.60 3 11 Ap+other 40.49 12.43 15.01 5.52 11.91 0.33 13.73 0.57 100
 J47-4527.60 4 1 Qz 96.52 0.48 1.27 0.58 0.87 0.26 100
 J47-4527.60 4 2 Brt+Silica-rich cement 52.41 3.59 2.03 9.10 2.21 0.73 0.64 14.23 0.33 14.72 100
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 Table 2-15B: SEM analyses of sample J-47 4527.60.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl NiO CuO CdO BaO Ce2O3 Total
 J47-4527.60 4 3 Silica-rich cement 73.07 0.40 3.21 4.35 10.00 3.50 0.57 0.86 3.57 0.48 100
 J47-4527.60 4 4 Ms 47.11 30.69 5.13 2.00 0.27 9.61 0.18 95
 J47-4527.60 4 5 Qz 93.46 2.31 2.06 0.25 0.87 0.39 0.66 100
 J47-4527.60 4 6 Rt 1.63 96.05 1.42 0.91 100
 J47-4527.60 5 1 hole 64.95 5.48 2.82 13.51 13.22 100
 J47-4527.60 5 2 Silica-rich cement 77.63 0.42 4.16 2.38 8.57 2.85 0.51 0.77 2.00 0.70 100
 J47-4527.60 5 3 Qz 100 100
 J47-4527.60 5 4 Qz 97.44 1.80 0.33 0.43 100
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Table 2-15C: Mineral modal analysis of sample J-47 4527.60.

Mineral Modal Composition Area

Ab+Qz 75.20 5474187

Chl 0.34 24512

Ilt(Ms) 1.56 113346

Ank 0.66 47763

Kln 2.07 151052

Si-rich cement 9.27 675041

Py, Zr 0.05 3607

Porosity 10.86 1512987

Sum 100.00 13934592
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Appendix 2-16: BSE images, SEM analyses 
and modal counting results of sample 
MicMac J-77 2815.22.
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Figure 2-16.1: Sample J-77 2815.22 m site 1 (SEM).

Figure .2:  2-16 Sample J-77 2815.22 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-16 J-77 2815.22 

Figure .4: 2-16 Sample J-77 2815.22 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-16 J-77 2815.22 

Figure .6: 2-16 Sample J-77 2815.22 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-16 J-77 2815.22 

Figure .8: 2-16 Sample J-77 2815.22 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-16 J-77 2815.22 

1: K-feldspar
2: Quartz

12
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Table 2-16A: SEM analyses of sample J-77 2815.22.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MgO CaO Na2O K2O P2O5 SO3 Cl BaO Ce2O3 Total
 J-77 2815.22 1 1 Py 28.33 71.67 100
 J-77 2815.22 1 2 Py 28.08 0.47 71.47 100
 J-77 2815.22 1 3 Qz 99.99 100
 J-77 2815.22 1 4 Kfs 65.59 17.93 0.74 15.12 0.63 100
 J-77 2815.22 1 5 Chl 35.93 21.88 17.37 7.45 1.25 1.12 85
 J-77 2815.22 1 6 Chl 33.89 21.43 18.64 8.06 0.86 1.23 0.88 85
 J-77 2815.22 1 7 Ab 68.63 18.78 10.75 1.84 100
 J-77 2815.22 1 8 Chl 41.50 1.34 21.36 9.96 5.19 4.20 1.45 85
 J-77 2815.22 1 9 Qz 99.04 0.44 0.5 100
 J-77 2815.22 1 10 Rt 99.4 0.6 100
 J-77 2815.22 1 11 Brt 37.61 62.41 100
 J-77 2815.22 1 12 Py 2.08 0.64 33.01 1.67 0.62 62 100
 J-77 2815.22 1 13 Rt+other 15.72 66.11 7.07 7.23 1.53 1.2 1.14 100
 J-77 2815.22 2 1 Kfs 66.1 18.5 6.98 8.42 100
 J-77 2815.22 2 2 Py 28.61 71.39 100
 J-77 2815.22 2 3 Kfs 66.7 18.06 3.79 11.44 100
 J-77 2815.22 2 4 Chl+Al-Phosphate 18.8 32.05 17.25 6.82 0.8 19.09 0.6 4.6 100
 J-77 2815.22 2 5 Chl 31.53 21.67 20.84 9.68 1.28 85
 J-77 2815.22 3 1 Kfs 66.34 17.86 1.95 13.86 100
 J-77 2815.22 3 2 Qz 99.99 100
 J-77 2815.22 3 3 Chl 34.70 18.97 13.43 17.39 0.53 85
 J-77 2815.22 4 1 mixture 64.8 14.04 14.06 5.55 0.75 0.8 100
 J-77 2815.22 4 2 Qz 99.99 100
 J-77 2815.22 5 1 Qz 99.99 100
 J-77 2815.22 5 2 Chl 35.82 19.66 19.38 8.53 0.81 0.81 85
 J-77 2815.22 5 3 Brt 2.59 34.21 0.98 62.24 100
 J-77 2815.22 6 1 Kfs 66.59 17.42 0.93 15.06 100
 J-77 2815.22 6 2 Py 28.03 71.97 100
 J-77 2815.22 6 3 Kfs 66.38 17.99 15.62 100
 J-77 2815.22 7 1 Qz 99.99 100
 J-77 2815.22 7 2 Py 28.35 71.64 100
 J-77 2815.22 7 3 Kfs 65.52 17.18 0.62 15.8 0.88 100
 J-77 2815.22 8 1 Chl 31.67 20.98 22.20 9.66 0.50 85
 J-77 2815.22 8 2 Py 28.03 71.97 100
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Table 2-16A: SEM analyses of sample J-77 2815.22.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MgO CaO Na2O K2O P2O5 SO3 Cl BaO Ce2O3 Total
 J-77 2815.22 8 3 Ab 65.8 20.39 2 8.95 2.85 100
 J-77 2815.22 9 1 Kfs 65.87 17.91 1.05 15.17 100
 J-77 2815.22 9 2 Qz 99.99 100
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Table 2-16B: Mineral modal analysis of sample J-77 2815.22.

Mineral Modal Composition Area

Ab+Qz 74.20 6871565

Kfs 1.93 178876

Ilt&Chl-bearing 
Matrix 3.41 316251

Rt 0.27 24845

Py, Brt 1.20 111224

Porosity 18.98 2350574

Sum 100.00 12382448
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Appendix 2-17: BSE images, SEM analyses 
and modal counting results of sample 
Mohican I-100 3692.42.
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Figure 2-17.1: Sample I-100 3692.42 m site 1 (SEM).

Figure .2: 2-17 Sample I-100 3692.42 m site 2 (SEM).

1: Magnetite
2: Quartz
3: Ilmenite
4: Ilmenite
5: Ilmenite
6: Ilmenite
7: Ilmenite+other
8: Quartz in altered 

K-feldspar
9: Quartz
10: Ilmenite
11: Rutile
12: Anhydrite
13: Anhydrite
14: Anhydrite
15: Magnetite
16: Rutile
17: Apatite
18: Rutile
19: Rutile

1: Ilmenite
2: Rutile
3: Anhydrite
4: Ilmenite
5: Illite
6: altered K-feldspar
7: Illite
8: Ilmenite
9: Illite
10: Rutile
11: Quartz
12: Rutile
13: Rutile
14: Ilmenite
15: Rutile
16: Ilmenite
17: Chlorite
18: Illite
19: Anhydrite
20: Quartz
21: Chlorite

1

2

3

4

5
6

7 8

9

1011

12

13

14

15

16

17
18

19

1
2

3 4

5 6
7

8
9

10
11

12

13

14

15
16

17

18

19

20

21

248



Figure .3: Sample m site 3 (SEM).2-17 I-100 3692.42 

Figure .4: 2-17 Sample I-100 3692.42 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-17 I-100 3692.42 

Figure .6: 2-17 Sample I-100 3692.42 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-17 I-100 3692.42 

Figure .8: 2-17 Sample I-100 3692.42 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-17 I-100 3692.42 

Figure .10: 2-17 Sample I-100 3692.42 m site 10 (SEM).
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Figure .11: Sample m site 11 (SEM).2-17 I-100 3692.42 

Figure .12: 2-17 Sample I-100 3692.42 m site 12 (SEM).
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Figure .13: Sample m site 13 (SEM).2-17 I-100 3692.42 

1: Anhydrite
2: Ilmenite
3: Quartz

Figure .14: 2-17 Sample I-100 3692.42 m site 14 (SEM).
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Table 2-17A: SEM analyses of sample I-100 3692.42.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl SrO ZrO2 La2O3 Ce2O3 Nd2O3 Yb2O3 B2O3 Total
 I-100-3692.42 1 1 Mag 1.54 1.53 96.91 100
 I-100-3692.42 1 2 Qz 100 100
 I-100-3692.42 1 3 Ilm 0.71 69.76 28.61 0.45 0.49 100
 I-100-3692.42 1 4 Ilm 59 41 100
 I-100-3692.42 1 5 Ilm 0.83 74.78 23.58 0.46 0.34 100
 I-100-3692.42 1 6 Ilm 65.69 32.9 0.83 0.59 100
 I-100-3692.42 1 7 Ilm+other 19.66 61.13 7.75 6.84 4.31 0.31 100

 I-100-3692.42 1 8 Qz in 
altered Kfs 79.79 15.48 0.39 1.09 3.24 100

 I-100-3692.42 1 9 Qz 100 100
 I-100-3692.42 1 10 Ilm 24.17 44.3 10.3 16.57 0.48 0.52 1.82 1.84 100
 I-100-3692.42 1 11 Rt 1.41 98.32 0.28 100
 I-100-3692.42 1 12 Anh 38.23 61.78 100
 I-100-3692.42 1 13 Anh 37.82 62.18 100
 I-100-3692.42 1 14 Anh 19.28 33.31 0.54 46.87 100
 I-100-3692.42 1 15 Mag 2.57 1.22 1.21 95.01 100
 I-100-3692.42 1 16 Rt 99.67 0.35 100
 I-100-3692.42 1 17 Ap 46.96 44.59 8.46 100
 I-100-3692.42 1 18 Rt 28.45 69.19 0.81 1.56 100
 I-100-3692.42 1 19 Rt 28.19 64.67 5.05 0.41 0.45 1.22 100
 I-100-3692.42 2 1 Ilm 67.21 31.78 1.02 100
 I-100-3692.42 2 2 Rt 8.94 88.76 1.21 0.68 0.41 100
 I-100-3692.42 2 3 Anh 38.07 61.93 100
 I-100-3692.42 2 4 Ilm 66.77 30.14 2.65 0.43 100
 I-100-3692.42 2 5 Ilt 46.88 32.92 0.49 1.71 8.00 90
 I-100-3692.42 2 6 altered Kfs 60.07 1.87 28.44 1.43 0.75 2.13 5.32 100
 I-100-3692.42 2 7 Ilt 47.56 32.92 0.45 1.46 7.60 90
 I-100-3692.42 2 8 Ilm 0.96 72.11 25.47 1.03 0.42 100
 I-100-3692.42 2 9 Ilt 45.68 33.45 0.44 0.69 9.74 90
 I-100-3692.42 2 10 Rt 15.08 79.97 1.83 2.28 0.39 0.47 100
 I-100-3692.42 2 11 Qz 89.46 7.71 0.48 2.32 100
 I-100-3692.42 2 12 Rt 100 100
 I-100-3692.42 2 13 Rt 0.86 99.15 100
 I-100-3692.42 2 14 Ilm 73.68 25.2 0.59 0.52 100
 I-100-3692.42 2 15 Rt 100 100
 I-100-3692.42 2 16 Ilm 1.28 76.73 21.03 0.94 100
 I-100-3692.42 2 17 Chl 27.36 0.44 22.36 24.91 0.67 9.26 85
 I-100-3692.42 2 18 Ilt 46.49 33.17 0.76 1.31 8.26 90
 I-100-3692.42 2 19 Anh 37.92 62.08 100
 I-100-3692.42 2 20 Qz 100 100
 I-100-3692.42 2 21 Chl 26.56 23.58 24.89 9.96 85
 I-100-3692.42 3 1 Anh 37.06 61.7 1.23 100
 I-100-3692.42 3 2 Ilt 45.55 33.57 0.86 10.00 90
 I-100-3692.42 3 3 Ilm 71.43 27 1.58 100
 I-100-3692.42 3 4 Anh 38.52 61.48 100
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Table 2-17A: SEM analyses of sample I-100 3692.42.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl SrO ZrO2 La2O3 Ce2O3 Nd2O3 Yb2O3 B2O3 Total
 I-100-3692.42 4 1 Anh 37.27 61.48 1.25 100
 I-100-3692.42 4 2 Kfs 66.12 18.27 0.97 14.65 100
 I-100-3692.42 4 3 Ilm 2.37 59.68 1.66 35.22 1.06 100
 I-100-3692.42 4 4 Qz 95.26 3.44 1.29 100
 I-100-3692.42 5 1 Py 38.21 61.8 100
 I-100-3692.42 5 2 Ilm 62.42 34.63 2.96 100
 I-100-3692.42 5 3 Anh 3.17 1.11 37.44 0.52 57.76 100
 I-100-3692.42 6 1 Kfs 62.61 18.2 3.95 0.85 14.38 100
 I-100-3692.42 6 2 Anh 37.76 62.23 100
 I-100-3692.42 7 1 Anh 38.52 61.48 100
 I-100-3692.42 7 2 Ilt 45.61 33.26 0.93 10.19 90
 I-100-3692.42 7 3 Zrn 31.25 68.74 100
 I-100-3692.42 7 4 Kfs 66.1 17.8 0.65 15.45 100
 I-100-3692.42 8 1 Ilm 15.36 40.6 12.3 24.42 0.7 6.62 100
 I-100-3692.42 8 2 Anh 37.95 62.05 100
 I-100-3692.42 8 3 Ilt 47.15 1.86 22.48 9.82 6.05 0.60 2.03 90
 I-100-3692.42 8 4 Qz 100 100
 I-100-3692.42 9 1 Anh 38.13 61.88 100
 I-100-3692.42 9 2 Qz 100 100
 I-100-3692.42 9 3 Kfs 66.36 17.93 15.7 100
 I-100-3692.42 9 4 Ilm 0.83 66.92 31.39 0.85 100
 I-100-3692.42 10 1 Kfs 65.89 18.03 0.62 15.47 100
 I-100-3692.42 10 2 Anh 37.36 62.65 100
 I-100-3692.42 10 3 Ilm 4.66 63.55 30.17 1.63 100
 I-100-3692.42 11 1 Kfs 66.91 17.95 1.4 13.73 100
 I-100-3692.42 11 2 Mnz 38.36 18.01 31.59 12.05 100
 I-100-3692.42 11 3 Anh 1.18 37.95 0.3 60.58 100
 I-100-3692.42 11 4 Anh 37.83 62.18 100
 I-100-3692.42 12 1 Kfs 66.79 17.46 15.77 100
 I-100-3692.42 12 2 Anh 37.09 61.95 0.96 100
 I-100-3692.42 12 3 Ilm 2.22 68.67 27.4 1.15 0.55 100
 I-100-3692.42 13 1 Anh 38.16 61.85 100
 I-100-3692.42 13 2 Ilm 1.33 75.11 22.67 0.88 100
 I-100-3692.42 13 3 Qz 100 100
 I-100-3692.42 14 1 Anh 38.04 61.95 100
 I-100-3692.42 14 2 Kfs 65.76 17.54 0.59 16.12 100
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Table 2-17B: Mineral modal anlaysis of sample I-100 3692.42. 

Mineral Modal composition Area

Ab+Qz 68.09 11480593

Anh 22.63 3815309

Kfs 3.04 513056

Ilt from altered Kfs 2.59 436485

Chl 0.70 117999

Ap 0.02 3953

Ilm 1.15 193694

Rt 0.44 74928

Py, Mag, Mnz, Zr 0.08 12992

Porosity 1.25 233073

Sum 100.00 18597888
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Appendix 2-18: BSE images, SEM analyses 
and modal counting results of sample 
Onondaga O-95 3266.71.
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Figure 2-18.1: Sample O-95 3266.71 m site 1 (SEM).

Figure .2:  2-18 Sample O-95 3266.71 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-18 O-95 3266.71 

Figure .4: 2-18 Sample O-95 3266.71 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-18 O-95 3266.71 

Figure .6: 2-18 Sample O-95 3266.71 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-18 O-95 3266.71 

Figure .8: 2-18 Sample O-95 3266.71 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-18 O-95 3266.71 

Figure .10: 2-18 Sample O-95 3266.71 m site 10 (SEM).
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Table 2-18A: SEM analyses of sample O-95 3266.71.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl V2O5 Cr2O3 ZrO2 BaO HfO2 WO3 Total
 O-95 3266.71 1 1 Ms 47.75 0.62 35.26 0.59 0.33 1.48 8.97 95
 O-95 3266.71 1 2 Chl 26.25 23.24 23.39 12.12 85
 O-95 3266.71 1 3 Rt 0.39 97.70 0.47 0.59 0.87 100
 O-95 3266.71 1 4 Kln 38.25 0.58 31.65 8.11 4.95 2.47 86
 O-95 3266.71 1 5 Rt 98.62 0.38 0.64 0.38 100
 O-95 3266.71 1 6 Chr 35.54 13.84 11.62 0.27 38.72 100
 O-95 3266.71 1 7 Rt 98.50 1.51 100
 O-95 3266.71 1 8 Rt 99.77 0.22 100
 O-95 3266.71 1 9 Chr 8.81 21.34 0.98 9.39 59.49 100
 O-95 3266.71 1 10 Ilm 7.14 65.45 5.69 19.44 0.75 0.96 0.56 100
 O-95 3266.71 1 11 Qz 99.99 100
 O-95 3266.71 1 12 Kfs 66.17 17.72 15.56 0.57 100
 O-95 3266.71 1 13 Ank+Kfs 13.58 5.22 20.71 1.05 14.81 42.23 2.42 100
 O-95 3266.71 1 14 Mg-cal 4.88 51.12 56
 O-95 3266.71 1 15 Rt 0.39 97.75 1.51 0.35 100
 O-95 3266.71 1 16 Ilm 2.82 81.67 1.72 11.09 1.30 0.36 1.02 100
 O-95 3266.71 1 17 Ab+Ap 52.95 4.04 15.83 5.67 0.30 6.35 9.25 0.52 5.09 100
 O-95 3266.71 1 18 Ab 65.57 18.37 4.46 10.99 0.63 100
 O-95 3266.71 1 19 Qz 99.99 100
 O-95 3266.71 1 20 Mg-cal 2.78 53.22 56
 O-95 3266.71 1 21 Fe-cal 2.18 1.33 0.88 51.60 56
 O-95 3266.71 1 22 Rt 98.33 0.53 1.15 100
 O-95 3266.71 1 23 Fe-cal 1.81 0.33 0.74 53.12 56
 O-95 3266.71 1 24 Rt 0.68 96.25 0.45 2.17 0.43 100
 O-95 3266.71 1 25 Ms 51.29 31.50 2.35 1.37 0.29 8.21 95
 O-95 3266.71 1 26 Zrn 31.17 67.62 1.20 100
 O-95 3266.71 1 27 Zrn 31.15 67.74 1.11 100
 O-95 3266.71 1 28 Rt+other 10.29 80.43 6.16 1.03 0.48 0.24 1.37 100
 O-95 3266.71 1 29 Ab 65.48 21.67 0.23 1.62 9.95 1.05 100
 O-95 3266.71 2 1 Ms 47.98 0.29 34.30 1.87 0.43 0.99 9.14 95
 O-95 3266.71 2 2 Ank 13.40 0.72 10.57 31.31 56
 O-95 3266.71 2 3 Ank+Ab 8.21 2.51 20.22 1.46 15.14 50.81 1.29 0.35 100
 O-95 3266.71 2 4 Ab 69.12 18.56 0.21 12.13 100
 O-95 3266.71 3 1 Kfs 65.78 17.69 0.48 0.82 15.23 100
 O-95 3266.71 3 2 Ank 0.46 0.27 12.89 0.85 10.23 31.29 56
 O-95 3266.71 3 3 Py 27.52 1.89 0.36 70.24 100
 O-95 3266.71 4 1 Py 27.81 0.24 71.97 100
 O-95 3266.71 4 2 Chl 26.73 18.29 25.72 6.40 7.03 0.29 0.54 85
 O-95 3266.71 5 2 Kfs+Ab 66.17 17.74 3.17 12.91 100
 O-95 3266.71 5 3 Fe-cal 2.31 0.82 2.77 0.23 4.09 45.44 0.32 56
 O-95 3266.71 5 4 Kfs 66.44 17.84 0.97 14.74 100
 O-95 3266.71 6 1 Kfs+other 50.40 1.18 35.50 0.50 1.18 0.77 10.46 100
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Table 2-18A: SEM analyses of sample O-95 3266.71.

 O-95 3266.71 7 1 Kfs 66.32 17.72 0.39 15.57 100
 O-95 3266.71 7 2 Ank+Kfs 9.80 3.29 21.73 1.07 14.94 47.91 1.29 100
 O-95 3266.71 8 1 Kfs 66.02 18.06 1.55 13.94 0.45 100
 O-95 3266.71 8 2 Cal 0.73 0.95 0.27 53.92 0.13 56
 O-95 3266.71 8 3 Ap 0.38 1.51 47.17 0.35 39.84 0.55 10.11 0.09 100
 O-95 3266.71 9 1 Ank 1.38 0.45 12.75 0.73 10.51 29.43 0.74 56
 O-95 3266.71 10 1 Fe-cal+Kfs+Py 14.14 3.67 20.12 1.08 14.49 41.84 3.32 1.35 100
 O-95 3266.71 10 2 Mg-cal 0.50 1.23 54.28 56
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Table 2-18B: Mineral modal analysis of sample O-95 3266.71.

Mineral Modal Composition Area

Ab+Qz 48.76 5373719

Kln 0.58 64442

Ms 1.16

Ilt 1.10

Kfs 3.50 386080

Cal 39.63 4366840

Ank 2.64 290781

Chl 0.25 27102

Ilm, Rt 0.12

Chr 0.08

Py 0.44

Zr 0.30

Porosity 1.44 200443

Sum 100.00 13948416

249521

22269

81275
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Appendix 2-19: BSE images, SEM analyses 
and modal counting results of sample 
Onondaga O-95 3268.67.
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Figure 2-19.1: Sample O-95 3268.67 m site 1 (SEM).

Figure .2: 2-19 Sample O-95 3268.67 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-19 O-95 3268.67 

Figure .4: 2-19 Sample O-95 3268.67 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-19 O-95 3268.67 

Figure .6: 2-19 Sample O-95 3268.67 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-19 O-95 3268.67 

Figure .8: 2-19 Sample O-95 3268.67 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-19 O-95 3268.67 

Figure .10: 2-19 Sample O-95 3268.67 m site 10 (SEM).
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Table 2-19A: SEM analyses of sample O-95 3268.71.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 Y2O3 ZrO2 BaO HfO2 WO3 Total
 O-95 3268.67 1 1 Ms 48.07 0.55 29.87 4.53 1.22 0.36 10.40 95
 O-95 3268.67 1 2 Qz 99.58 0.43 100
 O-95 3268.67 1 3 Kfs 66.29 18.06 0.96 14.67 100
 O-95 3268.67 1 4 Kfs 66.44 17.27 0.19 0.74 14.97 0.37 100
 O-95 3268.67 1 5 Ab 67.96 18.61 0.37 10.96 1.26 0.85 100
 O-95 3268.67 1 6 Ab 65.05 21.62 3.36 9.8 0.19 100
 O-95 3268.67 1 7 Qz 87.45 0.23 6.93 1.74 0.55 2.58 0.5 100
 O-95 3268.67 1 8 Kfs 64.33 18.25 0.89 0.57 14.78 1.17 100
 O-95 3268.67 1 9 Chl 26.00 22.84 21.74 0.18 14.24 85
 O-95 3268.67 1 10 Kfs 66.21 17.84 0.34 15.62 100
 O-95 3268.67 1 11 Kfs 65.65 17.69 0.35 0.78 15.2 0.35 100
 O-95 3268.67 1 12 Py 31.21 1.35 0.23 67.22 100
 O-95 3268.67 1 13 Kfs 66.46 17.69 0.49 15.36 100
 O-95 3268.67 1 14 Ms 47.77 0.87 34.78 0.80 0.50 1.42 8.85 95
 O-95 3268.67 1 15 Ilt 49.57 2.87 22.55 5.02 2.04 0.40 0.63 4.62 2.29 90
 O-95 3268.67 1 16 Qz 99.99 100
 O-95 3268.67 1 17 Ab 64.99 21.77 2.97 10.06 0.2 100
 O-95 3268.67 1 18 Py 5.22 1 26.84 0.24 0.38 0.19 66.12 100
 O-95 3268.67 1 19 Chl 28.48 20.38 12.93 21.22 2.00 85
 O-95 3268.67 1 20 Ab 67.49 21.11 0.8 10.44 0.16 100
 O-95 3268.67 1 21 Ilt 42.98 3.10 24.62 7.68 1.33 0.26 1.22 2.65 6.00 90
 O-95 3268.67 2 1 Kfs 50.29 1.08 36.32 0.85 0.48 1.2 9.78 100
 O-95 3268.67 2 2 Mix 43.98 0.48 23.05 11.5 1.58 0.5 1.24 2.99 10.34 3.98 0.37 100
 O-95 3268.67 2 3 Ilt 39.59 3.62 20.82 13.15 0.17 5.61 0.36 5.23 1.44 90
 O-95 3268.67 3 1 Rt+Py 0.81 39.47 1.13 21.81 1.43 0.2 34.88 0.27 100
 O-95 3268.67 3 2 Kfs 50.74 37.96 0.77 0.81 9.71 100
 O-95 3268.67 3 3 Ab 68.99 18.86 12.01 0.13 100
 O-95 3268.67 3 4 Kfs 66.12 18.01 1.52 14.33 100
 O-95 3268.67 4 1 Zrn 30.48 1.02 0.73 0.7 0.86 1.21 63.85 1.12 100
 O-95 3268.67 4 2 Kfs 51.58 32.59 2.89 1.91 10.46 0.57 100
 O-95 3268.67 4 3 Ab 64.54 21.82 3.5 10.02 0.13 100
 O-95 3268.67 4 4 Ab 67.9 18.57 1 0.2 10.7 1.46 0.17 100
 O-95 3268.67 5 1 Zrn 31.49 68.5 100
 O-95 3268.67 5 2 Kfs+Py 41.01 0.52 23.85 13.52 1.53 2.02 4.66 12.88 100
 O-95 3268.67 5 3 Rt 1.2 98.03 0.49 0.27 100
 O-95 3268.67 5 4 Py 0.3 28.14 0.24 71.34 100
 O-95 3268.67 6 1 Ap 0.26 3.95 42.98 0.66 38.56 6.14 7.39 0.04 100
 O-95 3268.67 6 2 Chl+other 50.89 0.82 28.29 7.15 1.94 0.49 1.55 3.84 5.02 100
 O-95 3268.67 6 3 Py 5.65 0.87 28.16 1.38 0.11 63.85 100
 O-95 3268.67 6 4 Kfs 66.29 17.95 0.63 15.12 100
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Table 2-19A: SEM analyses of sample O-95 3268.71.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 Y2O3 ZrO2 BaO HfO2 WO3 Total
 O-95 3268.67 6 5 Ms 50.27 37.19 0.82 0.41 0.94 10.36 100
 O-95 3268.67 7 1 Rt 0.39 99.42 0.21 100
 O-95 3268.67 7 2 Py+Kfs 46.01 0.2 25.92 11.51 2.57 1.58 4.23 7.69 0.31 100
 O-95 3268.67 7 3 Rt 4.24 92.69 1.89 0.69 0.49 100
 O-95 3268.67 7 4 Rt 5.88 82.65 4.02 5.4 0.58 1.1 0.33 100
 O-95 3268.67 7 5 Ilt 54.23 39.81 0.59 0.33 0.28 2.17 2.58 100
 O-95 3268.67 8 1 Chl+other 46.36 0.62 26.4 9.61 1.72 1.78 3.67 9.84 100
 O-95 3268.67 8 2 Py 0.45 0.74 31.83 0.18 3.03 0.2 63.58 100
 O-95 3268.67 9 1 Chl 26.45 21.17 26.51 0.33 9.86 0.19 0.48 85
 O-95 3268.67 9 2 Py+Kfs 49.54 0.73 21.9 10.61 1.79 1.51 2.99 0.53 10.04 0.34 100
 O-95 3268.67 9 3 Kfs 66.14 17.78 0.21 0.38 15.49 100
 O-95 3268.67 10 1 Py 1.3 28.06 0.43 70.22 100
 O-95 3268.67 10 2 Kln 49.01 34.45 0.00 2.55 86
 O-95 3268.67 10 3 Kln 50.94 1.61 29.39 0.21 0.96 1.38 0.47 1.03 86
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Table 2-19B: Mineral modal analysis of sample O-95 3268.67. 

Mineral Modal Compositon Area

Ab+Qz 72.42 5882240

Ms 1.28

Ilt 0.80

Kln 7.84 636831

Kfs 2.68 217370

Chl 1.89 153364

Ap 0.45 36255

Rt 0.22 17890

Py 0.30

Zr 0.28

Porosity 11.85 1653431

Sum 100.00 13948416

168772

47126
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Appendix 2-20: BSE images, SEM analyses 
and modal counting results of sample 
Onondaga O-95 3268.73.
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Figure 2-20.1: Sample O-95 3268.73 m site 1 (SEM).

Figure .2: 2-20 Sample O-95 3268.73 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-20 O-95 3268.73 

Figure .4: 2-20 Sample O-95 3268.73 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-20 O-95 3268.73 

Figure .6: 2-20 Sample O-95 3268.73 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-20 O-95 3268.73 

Figure .8: 2-20 Sample O-95 3268.73 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-20 O-95 3268.73 

Figure .10: 2-20 Sample O-95 3268.73 m site 10 (SEM).
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Figure .11: Sample m site 11 (SEM).2-20 O-95 3268.73 

1: Chlorite + Calcite
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3: Pyrite
4: K-feldspar
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 Table 2-20A: SEM analyses of sample O-95 3268.73.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl V2O5 Cr2O3 ZrO2 HfO2 WO3 Total
 O-95-3268.73 1 1 Ms 47.90 0.64 35.01 0.78 0.60 0.99 9.08 95
 O-95-3268.73 1 2 Ap 47.47 46.13 6.46 -0.06 100
 O-95-3268.73 1 3 Ank 0.65 0.48 0.29 11.09 0.69 9.70 28.44 4.67 56
 O-95-3268.73 1 4 Kln 48.49 36.74 0.64 0.13 86
 O-95-3268.73 1 5 Sd 0.95 0.77 38.28 0.43 11.26 4.31 56
 O-95-3268.73 1 6 Ilt 50.22 15.54 10.05 3.94 2.84 6.04 0.78 0.58 90
 O-95-3268.73 1 7 Cal 7.07 2.14 0.58 0.19 44.16 1.48 0.39 56
 O-95-3268.73 1 8 Ab 63.49 22.79 3.90 9.60 0.23 100
 O-95-3268.73 1 9 Qz 97.44 0.47 2.08 100
 O-95-3268.73 1 10 Ilt 50.65 0.79 22.69 2.57 3.31 0.57 5.71 0.72 2.56 0.43 90
 O-95-3268.73 1 11 Qz 96.18 0.63 0.64 2.55 100
 O-95-3268.73 1 12 Ap+Ab 38.63 0.47 12.24 1.76 16.82 8.49 19.96 1.59 100
 O-95-3268.73 1 13 Ab 65.52 19.37 2.30 0.46 11.32 0.69 0.33 100
 O-95-3268.73 1 14 Mix 36.54 0.45 18.57 2.51 2.16 35.74 0.49 3.28 0.27 100
 O-95-3268.73 1 15 Ilt 50.16 0.78 25.39 1.94 2.45 3.03 4.60 0.47 1.18 90
 O-95-3268.73 1 16 Kln+Chl 58.85 16.78 12.41 4.21 7.31 0.44 100
 O-95-3268.73 1 17 Fe-cal 1.15 0.51 1.64 1.17 50.37 1.16 56
 O-95-3268.73 1 18 Py+Cal 1.41 0.60 25.01 12.02 60.95 100
 O-95-3268.73 1 19 Ank 0.54 12.73 0.72 11.55 28.45 2.02 56
 O-95-3268.73 1 20 Mg-cal 1.16 2.17 52.66 56
 O-95-3268.73 1 21 Cal 0.73 0.20 55.06 56
 O-95-3268.73 2 1 Kfs 66.66 18.18 0.58 14.59 100
 O-95-3268.73 2 2 Fe-cal 1.35 0.23 0.83 53.59 56
 O-95-3268.73 3 1 Ap 45.89 44.55 9.51 0.06 100
 O-95-3268.73 3 2 Mg-cal 4.88 51.12 56
 O-95-3268.73 4 1 Kfs 66.59 18.33 0.44 14.62 100
 O-95-3268.73 4 2 Kfs 66.94 18.05 1.29 13.72 100
 O-95-3268.73 4 3 Rt 100.00 100
 O-95-3268.73 4 4 Chr 32.82 12.36 17.20 0.30 37.32 100
 O-95-3268.73 4 5 Rt 2.03 94.91 1.10 1.36 0.60 100
 O-95-3268.73 5 1 Zrn 31.38 67.30 1.32 100
 O-95-3268.73 5 2 Mg-cal 0.34 1.70 53.97 56
 O-95-3268.73 5 3 Kfs+Py 63.62 17.23 1.16 3.40 11.60 3.00 100
 O-95-3268.73 6 1 Kln 49.38 36.62 86
 O-95-3268.73 6 2 Zrn 31.40 67.81 0.79 100
 O-95-3268.73 6 3 Kln 57.09 28.91 86
 O-95-3268.73 6 4 Ms 49.73 35.15 1.70 0.82 0.54 7.06 95
 O-95-3268.73 7 1 Ab 64.75 0.17 18.73 1.11 0.35 11.68 0.29 2.95 100
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 Table 2-20A: SEM analyses of sample O-95 3268.73.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl V2O5 Cr2O3 ZrO2 HfO2 WO3 Total
 O-95-3268.73 8 1 Ilm 1.90 83.14 1.38 12.58 0.60 0.39 100
 O-95-3268.73 8 2 Fe-cal 4.98 3.92 0.32 0.48 45.15 1.15 56
 O-95-3268.73 8 3 Ab+Sd 14.97 5.01 53.02 1.88 11.82 8.12 5.18 100
 O-95-3268.73 9 1 Kfs 66.68 18.25 1.00 14.07 100
 O-95-3268.73 9 2 Ilm 53.84 42.53 0.63 2.98 100
 O-95-3268.73 10 1 Qz 99.99 100
 O-95-3268.73 10 2 Qz 98.98 0.53 0.50 100
 O-95-3268.73 10 3 Qz 93.42 3.76 0.49 1.81 0.52 100
 O-95-3268.73 10 4 Qz 91.49 2.74 2.08 3.69 100
 O-95-3268.73 10 5 Rt 3.14 95.60 0.40 0.87 100
 O-95-3268.73 10 6 Ab 64.05 22.83 2.70 9.77 0.64 100
 O-95-3268.73 10 7 Ab 64.43 21.94 2.97 10.66 100
 O-95-3268.73 10 8 Qz 95.43 2.36 2.21 100
 O-95-3268.73 11 1 Chl+Cal 42.31 22.09 25.00 1.39 3.53 5.69 100
 O-95-3268.73 11 2 Kfs 66.66 17.80 0.23 0.75 14.53 100
 O-95-3268.73 11 3 Py 3.27 1.80 28.24 0.23 0.51 0.59 65.05 0.31 100
 O-95-3268.73 11 4 Kfs 67.00 17.95 0.88 14.17 100
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Table 2-20B: Mineral modal analysis of sample O-95 3268.73.

Mineral Modal composition Area

Ab+Qz 58.65 6843932

Kln 3.05 355551

Ms 0.94

Ilt 0.10

Kfs 2.64 307887

Ank 5.50 642344

Cal 22.02 2569373

Sd 0.08 9252

Ilm+Rt 0.25 28708

Chr 0.04 5103

Ap 0.01 1500

Py 0.16

Zr 0.25

Chl 0.07 8513

Porosity 6.24 893876

Sum 100.00 14330880

121630

47840
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Appendix 2-21: BSE images, SEM analyses 
and modal counting results of sample 
Onondaga O-95 3269.82.
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Figure 2-21.1: Sample O-95 3269.82 m site 1 (SEM).

Figure .2: 2-21 Sample O-95 3269.82 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-21 O-95 3269.82 

Figure .4: 2-21 Sample O-95 3269.82 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-21 O-95 3269.82 

Figure .6: 2-21 Sample O-95 3269.82 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-21 O-95 3269.82 

Figure .8: 2-21 Sample O-95 3269.82 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-21 O-95 3269.82 

Figure .10: 2-21 Sample O-95 3269.82 m site 10 (SEM).
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Table 2-21A: SEM analyses of sample O-95 3269.82.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl V2O5 Cr2O3 ZnO SrO ZrO2 Ag2O BaO La2O3 Ce2O3 Nd2O3 Sm2O3 Yb2O3 HfO2 WO3 B2O3 Total
 O95-3269.82 1 1 Ms 48.36 0.46 35.81 0.43 1.58 8.37 95
 O95-3269.82 1 2 Kfs 66.94 18.2 0.8 14.07 100
 O95-3269.82 1 3 Dol 1.31 18.97 33.72 54
 O95-3269.82 1 4 Dol 24.64 29.36 54
 O95-3269.82 1 5 Qz 100 100
 O95-3269.82 1 6 Ank 2.32 1.62 6.53 0.40 9.42 35.71 56
 O95-3269.82 1 7 Rt 0.56 97.28 1.84 0.31 100
 O95-3269.82 1 8 Ms+Cal 41.12 0.62 27.17 5.51 0.22 5.06 12.77 0.59 6.95 100
 O95-3269.82 1 9 Py 0.92 0.43 25.46 0.15 0.85 2.35 69.84 100
 O95-3269.82 1 10 Dol 0.95 22.06 30.99 54
 O95-3269.82 1 11 Brt 39.23 1.22 59.56 100
 O95-3269.82 1 12 Ank 7.49 0.47 15.39 32.66 56
 O95-3269.82 1 13 Ank 11.26 0.82 11.49 32.42 56
 O95-3269.82 1 14 Dol 0.64 21.16 32.20 54
 O95-3269.82 1 15 Ank 11.96 0.72 11.91 31.40 56
 O95-3269.82 1 16 Ap 45.89 45.19 8.95 -0.03 100
 O95-3269.82 1 17 Ilt 50.79 26.79 3.03 2.27 1.93 3.78 1.10 0.32 90
 O95-3269.82 1 18 Ilt 49.22 0.41 25.66 2.35 2.31 5.46 4.31 0.28 90
 O95-3269.82 1 19 Qz 88.71 7.03 3.77 0.49 100
 O95-3269.82 1 20 Qz+Ab 76.63 13.38 0.26 7.95 1.77 100
 O95-3269.82 1 21 Dol 1.72 19.23 33.04 54
 O95-3269.82 1 22 Ank 13.66 1.31 9.23 31.80 56
 O95-3269.82 1 23 Fe-cal 2.54 0.55 0.89 52.01 56
 O95-3269.82 1 24 Dol 0.49 20.56 32.95 54
 O95-3269.82 1 25 Fe-cal 1.79 0.49 0.68 52.34 0.69 56
 O95-3269.82 2 1 Mix 7.72 1.67 2.34 20.84 1.47 16.22 41.95 0.81 0.55 6.42 100
 O95-3269.82 2 2 Kfs 66.08 18.25 1.64 13.6 0.45 100
 O95-3269.82 2 3 Py 0.17 25.91 0.13 0.36 73.44 100
 O95-3269.82 2 4 Ab 62.85 23.6 1.47 7.91 2.94 1.25 100
 O95-3269.82 2 5 Ab 65.37 21.84 0.67 0.48 8.59 2.76 0.29 100
 O95-3269.82 2 6 Py 0.17 25.42 0.3 0.2 73.91 100
 O95-3269.82 3 1 Ms 53.26 0.28 20.52 10.04 3.52 0.59 0.50 6.15 0.13 95
 O95-3269.82 3 2 Chl+Cal 42.51 22.66 24.82 0.93 6.82 2.29 100
 O95-3269.82 3 3 Zrn 31.45 67.61 0.96 100
 O95-3269.82 3 4 Rt+Qz 56.99 33.23 6.76 1.24 0.36 1.41 100
 O95-3269.82 4 1 Kln 49.76 36.24 86
 O95-3269.82 4 2 Dol 5.72 17.49 30.79 54
 O95-3269.82 4 3 Ank 7.89 0.22 14.91 32.97 56
 O95-3269.82 4 4 Ab 67.43 19.58 0.15 0.98 11.86 100
 O95-3269.82 4 5 Kfs 66.74 18.16 0.49 14.62 100
 O95-3269.82 5 1 Rt 98.12 0.27 0.28 1.34 100
 O95-3269.82 5 2 Dol 3.23 19.37 31.40 54
 O95-3269.82 5 3 Qz 99.99 100
 O95-3269.82 5 4 Ank 9.77 0.33 12.93 32.98 56
 O95-3269.82 6 1 Chr 46.5 20.78 14.18 0.39 18.14 100
 O95-3269.82 6 2 Chr 4.86 28.89 27.58 0.62 10.83 0.39 0.5 25.71 0.61 100
 O95-3269.82 6 3 Chl 30.95 23.35 21.65 8.71 0.34 85
 O95-3269.82 6 4 Brt 24.4 40.49 35.14 100
 O95-3269.82 6 5 Fe-cal 2.43 0.60 0.72 52.24 56
 O95-3269.82 7 1 Mnz 1.63 0.87 0.57 38.38 -0.86 2.19 14.75 28.32 12.49 1.64 100
 O95-3269.82 7 2 Kfs 66.79 18.05 1.07 14.12 100
 O95-3269.82 7 3 Dol 4.82 0.21 17.09 31.88 54
 O95-3269.82 7 4 Ank 1.61 11.07 0.80 11.05 31.47 56
 O95-3269.82 8 1 Ank 10.16 0.37 13.15 32.32 56
 O95-3269.82 8 2 Ank 11.25 0.84 11.46 32.46 56
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Table 2-21A: SEM analyses of sample O-95 3269.82.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl V2O5 Cr2O3 ZnO SrO ZrO2 Ag2O BaO La2O3 Ce2O3 Nd2O3 Sm2O3 Yb2O3 HfO2 WO3 B2O3 Total
 O95-3269.82 8 3 Ab 63.9 22.58 3.6 9.94 100
 O95-3269.82 9 1 Ank 11.25 0.71 12.02 32.02 56
 O95-3269.82 9 2 Ank 0.54 11.07 0.77 11.53 32.09 56
 O95-3269.82 9 3 Ms 52.01 0.83 31.23 1.31 0.58 0.44 8.61 95
 O95-3269.82 10 1 Chl 28.83 20.81 20.84 14.51 85
 O95-3269.82 10 2 Ank 11.82 0.88 10.72 32.57 56
 O95-3269.82 10 3 Dol 0.40 21.65 31.95 54
 O95-3269.82 10 4 Ab 68.65 0.3 18.74 0.23 0.41 10.8 0.87 100
 O95-3269.82 10 5 Ab 67.45 0.42 19.24 0.21 0.46 11.73 0.51 100
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Table 2-21B: Mineral modal analysis of sample O-95 3269.82.

Mineral Modal Composition Area

Ab+Qz 58.01 5617447

Kln 0.87 83771

Kfs 5.12 495659

Ms 1.20

Ilt 1.18

Dol 3.80 368209

Ank 22.39 2168599

Cal 4.05 392597

Ap 0.06 6113

Chl 0.25 24453

Chl 0.18 17398

Rt 0.17 16324

Py, Brt, Mnz, Zrn 1.77 171721

Porosity 0.94 130580

Sum 100.00 13934592

230462
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Appendix 2-22: BSE images, SEM analysis
and modal counting result of sample B-90
2075.19.
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Figure 1: Sample B-90 2075.19 m site 1.

Figure 2: Sample B-90 2075.19 m site 2.
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Figure 3: Sample m site 3.B-90 2075.19

Figure 4: Sample B-90 2075.19 m site 4.
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Figure 5: Sample m site 5.B-90 2075.19

Figure 6: Sample B-90 2075.19 m site 6.
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Figure 7: Sample m site 7.B-90 2075.19

Figure 8: Sample B-90 2075.19 m site 8.
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Figure 9: Sample m site 9.B-90 2075.19

Figure 10: Sample B-90 2075.19 m site 10.

1: K-feldspar
2: K-feldspar
3: Pyrite
4: Rutile

1: Chlorite
2: Rutile
3: Rutile

1

2

3
4

1

2

3

300



Figure 11: Sample m site 11.B-90 2075.19

Figure 12: Sample B-90 2075.19 m site 12.
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Figure 13: Sample m site 13.B-90 2075.19

1: Pyrite
2: K-feldspar
3: K-feldspar
4: K-feldspar

Figure 14: Sample B-90 2075.19 m site 14.
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Figure 15: Sample m site 15.B-90 2075.19

1: Chlorite
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3: Pyrite
4: Chlorite
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Figure 16: Sample B-90 2075.19 m site 16.

1: Chlorite
2: Rutile
3: Chlorite
4: Quartz+Rutile
5: Kaolinite
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Table 2-22A: SEM analyses of sample B-90 2075.19.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 Total
 B-90 2075.19 1 1 Altered Kfs 61.27 2.65 23.69 4.21 2.39 0.82 4.52 0.47 100
 B-90 2075.20 1 2 Kln 50.48 35.24 0.27 86
 B-90 2075.21 1 3 Py+Ilt 25.84 10.00 29.54 5.11 0.90 28.12 0.51 100
 B-90 2075.22 1 4 Kfs 66.49 0.43 17.88 1.16 14.03 100
 B-90 2075.23 1 5 Qz 99.99 100
 B-90 2075.24 1 6 Ank+other 13.16 4.63 17.95 0.63 14.48 46.97 2.18 100
 B-90 2075.25 1 7 Chl 32.78 18.26 17.03 16.92 85
 B-90 2075.26 1 8 Qz 99.99 100
 B-90 2075.27 1 9 Qz 99.99 100
 B-90 2075.28 1 10 Ab 68.52 19.10 0.52 11.86 100
 B-90 2075.29 1 11 Qz 99.26 0.74 100
 B-90 2075.30 1 12 Kfs 66.23 18.25 0.63 14.89 100
 B-90 2075.31 1 13 Qz 99.99 100
 B-90 2075.32 1 14 Ab 69.14 18.71 12.16 100
 B-90 2075.33 1 15 Qz 99.99 100
 B-90 2075.34 1 16 Qz 99.99 100
 B-90 2075.35 1 17 Qz 99.99 100
 B-90 2075.36 1 18 Ab 68.86 18.33 11.96 0.86 100
 B-90 2075.37 1 19 Kfs 66.94 17.71 15.37 100
 B-90 2075.38 1 20 Ank+other 15.96 5.10 17.20 14.36 45.39 2.00 100
 B-90 2075.39 1 21 Qz 99.99 100
 B-90 2075.40 1 22 Qz 99.99 100
 B-90 2075.41 1 23 Qz 93.95 3.34 2.69 100
 B-90 2075.42 1 24 Qz 99.99 100
 B-90 2075.43 1 25 Qz 99.99 100
 B-90 2075.44 1 26 Kln+Py 56.13 36.73 3.68 0.42 2.40 0.64 100
 B-90 2075.45 1 27 Rt 100.00 100
 B-90 2075.46 1 28 Py 27.03 0.69 72.29 100
 B-90 2075.47 1 29 Chl 34.22 14.10 18.69 17.67 0.35 85
 B-90 2075.48 1 30 Py 27.00 1.31 71.69 100
 B-90 2075.49 1 31 Py 0.42 27.07 72.51 100
 B-90 2075.50 1 32 Rt 14.33 77.88 7.79 100
 B-90 2075.51 1 33 Qz 99.99 100
 B-90 2075.52 1 34 Kln 49.73 32.63 0.90 0.79 1.52 0.42 86
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Table 2-22A: SEM analyses of sample B-90 2075.19.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 Total
 B-90 2075.53 1 35 Kln 52.42 32.42 0.49 0.39 0.30 86
 B-90 2075.54 1 36 Kln 54.84 30.01 0.47 0.66 86
 B-90 2075.55 1 37 Kln 49.85 36.14 86
 B-90 2075.56 1 38 Qz 95.96 3.48 0.54 100
 B-90 2075.57 1 39 Kln 54.84 30.01 0.47 0.66 86
 B-90 2075.58 1 40 Ilt 54.27 17.40 6.95 2.25 0.69 4.85 3.01 0.58 90
 B-90 2075.59 1 41 Qz 99.99 100
 B-90 2075.60 1 42 Ilt 50.77 2.85 21.65 7.52 3.31 0.70 2.68 0.52 90
 B-90 2075.61 1 43 Qz 99.99 100
 B-90 2075.62 1 44 Chl 28.65 19.92 24.71 0.45 10.92 0.00 0.35 85
 B-90 2075.63 1 45 Qz 99.99 100
 B-90 2075.64 1 46 Qz 99.99 100
 B-90 2075.65 1 47 Chl 34.37 14.86 17.51 17.71 0.54 85
 B-90 2075.66 1 48 Qz 99.11 0.89 100
 B-90 2075.67 1 49 Qz 99.99 100
 B-90 2075.68 1 50 Qz 99.99 100
 B-90 2075.69 1 51 Kln 49.34 23.19 86
 B-90 2075.70 1 52 Kln 49.16 36.84 86
 B-90 2075.71 1 53 Qz 99.99 100
 B-90 2075.72 1 54 Ab 69.63 18.22 12.16 100
 B-90 2075.73 1 55 Ab 68.13 19.22 0.73 11.92 100
 B-90 2075.74 1 56 Chl 36.87 1.33 17.80 17.51 7.81 1.28 2.02 0.37 85
 B-90 2075.75 1 57 Ilt 51.63 2.15 24.26 4.47 2.18 0.83 4.47 90
 B-90 2075.76 2 1 Chl 34.22 4.34 9.68 6.49 15.69 0.63 6.47 7.49 85
 B-90 2075.77 2 2 Py 0.66 30.19 69.14 100
 B-90 2075.78 2 3 Ab 69.27 18.67 12.08 100
 B-90 2075.79 2 4 Qz+other 82.83 7.67 4.40 3.07 1.61 0.41 100
 B-90 2075.80 2 5 Rt 0.68 99.32 100
 B-90 2075.81 3 1 Chloritized Ms 44.05 3.89 25.58 18.51 6.82 1.14 100
 B-90 2075.82 3 2 Rt+other 10.91 80.12 4.84 1.66 2.48 100
 B-90 2075.83 3 3 Ilt 55.93 18.50 4.45 3.95 0.77 6.42 90
 B-90 2075.84 3 4 Kfs 66.17 18.08 1.39 14.35 100
 B-90 2075.85 4 1 Rt 1.93 98.07 100
 B-90 2075.86 4 2 Kfs 66.76 17.59 0.90 14.73 100

305



Table 2-22A: SEM analyses of sample B-90 2075.19.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 Total
 B-90 2075.87 4 3 Chl 34.35 2.00 18.84 16.08 8.13 5.60 85
 B-90 2075.88 4 4 Kfs 66.44 17.72 15.83 100
 B-90 2075.89 5 1 Ap 1.05 47.67 44.48 6.81 100
 B-90 2075.90 5 2 Rt 3.76 92.18 3.44 0.62 100
 B-90 2075.91 5 3 Ilt 58.05 23.50 1.22 1.04 6.20 90
 B-90 2075.92 6 1 Chl 29.27 1.33 17.25 27.93 8.36 0.86 85
 B-90 2075.93 6 2 Chl 30.74 4.67 15.71 19.99 12.44 1.10 0.35 85
 B-90 2075.94 6 3 Kfs 67.36 18.29 14.35 100
 B-90 2075.95 7 1 Rt 100.00 100
 B-90 2075.96 7 2 Zrn 55.36 44.63 100
 B-90 2075.97 7 3 Kfs 66.74 18.08 15.18 100
 B-90 2075.98 7 4 Kfs 67.79 17.38 14.35 0.49 100
 B-90 2075.99 8 1 Kfs 66.36 17.65 15.39 0.59 100
 B-90 2075.100 8 2 Chl 31.70 6.39 11.66 9.00 15.03 0.88 3.60 6.76 85
 B-90 2075.101 8 3 Ap 1.75 0.87 49.94 0.60 46.84 100
 B-90 2075.102 8 4 Qz 99.99 100
 B-90 2075.103 9 1 Kfs 66.19 18.22 1.39 14.19 100
 B-90 2075.104 9 2 Kfs 66.23 18.25 15.51 100
 B-90 2075.105 9 3 Py 0.39 0.40 27.13 0.77 71.32 100
 B-90 2075.106 9 4 Rt 1.54 97.48 0.99 100
 B-90 2075.107 10 1 Chl 29.88 3.37 14.63 21.77 7.62 1.33 5.73 0.66 85
 B-90 2075.108 10 2 Rt 5.95 85.94 4.80 2.91 0.41 100
 B-90 2075.109 10 3 Rt 1.58 98.43 100
 B-90 2075.110 11 1 Rt 2.93 95.40 1.10 0.59 100
 B-90 2075.111 11 2 Kfs 66.68 17.74 0.93 14.62 100
 B-90 2075.112 11 3 Chl 42.70 14.81 20.60 0.41 6.49 85
 B-90 2075.113 11 4 Chl 33.86 18.89 20.01 10.98 1.26 85
 B-90 2075.114 12 1 Rt 1.11 98.33 0.56 100
 B-90 2075.115 12 2 Rt 100.00 100
 B-90 2075.116 12 3 Py 3.14 29.88 1.36 65.60 100
 B-90 2075.117 12 4 Chl 26.73 23.37 23.66 11.25 85
 B-90 2075.118 12 5 Kfs 66.38 18.20 15.43 100
 B-90 2075.119 13 1 Py 27.03 72.99 100
 B-90 2075.120 13 2 Kfs 66.21 18.05 0.74 15.01 100
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Table 2-22A: SEM analyses of sample B-90 2075.19.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 Total
 B-90 2075.121 13 3 Kfs 66.12 17.99 15.89 100
 B-90 2075.122 13 4 Kfs 66.42 19.69 13.89 100
 B-90 2075.123 14 1 Rt 100.00 100
 B-90 2075.124 14 2 Zrn 46.59 4.84 1.05 0.84 46.70 100
 B-90 2075.125 14 3 Kfs 66.85 18.12 15.02 100
 B-90 2075.126 14 4 Kln 57.49 15.58 12.92 86
 B-90 2075.127 15 1 Chl 33.49 1.60 19.01 19.36 8.99 2.52 85
 B-90 2075.128 15 2 Ms 50.77 28.52 3.17 2.33 1.25 8.95 95
 B-90 2075.129 15 3 Py 27.62 72.39 100
 B-90 2075.130 15 4 Chl 39.92 16.74 5.31 21.45 1.22 0.37 85
 B-90 2075.131 16 1 Chl 32.99 0.64 15.84 18.11 17.42 85
 B-90 2075.132 16 2 Rt 9.22 82.90 7.88 100
 B-90 2075.133 16 3 Chl 38.80 6.07 18.28 7.98 11.91 1.45 0.51 85
 B-90 2075.134 16 4 Qz+Rt 58.51 38.00 1.98 1.13 0.36 100
 B-90 2075.135 16 5 Kln 48.62 35.54 1.85 86
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Talbe 2-22B: Mineral modal analysis of sampel B-90 2075.19.

Mineral Modal Composition Area

Ab, Qz 58.98 7861110

Ank 1.33 177917

Ap 0.39 52645

Chl 1.58 210514

Ilt (Ms) 3.01 401436

Kfs 10.24 1365523

Kln 15.24 2031134

Py, Rt, Zr 0.70 92854

Porosity 8.52 1985701

sum 100.00 23293440
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Appendix 2-23: BSE images, SEM analysis 
and modal counting result of sample B-90 
2108.15.
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Figure 2-23.1: Sample B-90 2108.15 m site 1.

Figure 2: 2-23. Sample B-90 2108.15 m site 2.
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Figure 2-23.3: Sample m site 3.B-90 2108.15 

Figure 2-23.4: Sample B-90 2108.15 m site 4.
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Figure 2-23.5: Sample m site 5.B-90 2108.15 

Figure 2-23.6: Sample B-90 2108.15 m site 6.

1: Chlorite
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Figure 2-23.7: Sample m site 7.B-90 2108.15 

Figure 2-23.8: Sample B-90 2108.15 m site 8.
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Figure 2-23.9: Sample m site 9.B-90 2108.15 

Figure 2-23.10: Sample B-90 2108.15 m site 10.

1: K-feldspar
2: Quartz
3: Chlorite
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Figure 2-23.11: Sample m site 11.B-90 2108.15 

Figure 2-23.12: Sample B-90 2108.15 m site 12.

1: Chlorite
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3: Rutile
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Figure 2-23.13: Sample m site 13.B-90 2108.15 

1: Chlorite
2: K-feldspar
3: K-feldspar
4: Quartz
5: Zircon
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Table 2-23A: SEM analyses of sample B-90 2108.15.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 Cr2O3 ZnO ZrO2 Nb2O5 BaO Ce2O3 WO3 Total

 B-90 2108.15 1 1 Chr 6.97 10.90 5.23 9.34 62.08 5.50 100
 B-90 2108.15 1 2 Ap 0.48 49.29 44.43 5.47 0.19 0.13 100
 B-90 2108.15 1 3 Rt 0.49 93.01 2.21 4.29 100
 B-90 2108.15 1 4 Cal 1.23 0.44 54.34 56
 B-90 2108.15 1 5 Chl 36.86 17.71 5.46 24.39 0.36 0.24 85
 B-90 2108.15 1 6 Qz 99.99 100
 B-90 2108.15 1 7 Chl 28.36 6.43 15.76 19.59 0.35 14.24 0.27 85
 B-90 2108.15 1 8 Altered Kfs 71.73 0.33 16.93 2.51 2.49 6.00 100
 B-90 2108.15 1 9 Ms 53.63 0.48 29.10 1.72 0.48 0.59 9.01 95
 B-90 2108.15 1 10 Kfs 66.46 18.10 5.70 9.74 100
 B-90 2108.15 1 11 Chl 26.67 21.45 22.44 14.43 0.00 85
 B-90 2108.15 1 12 Cal 1.47 0.38 54.16 56
 B-90 2108.15 1 13 Chl 29.62 18.07 22.33 0.39 13.71 0.88 85
 B-90 2108.15 1 14 Cal 0.93 0.27 54.80 56
 B-90 2108.15 1 15 Kfs 66.83 17.33 1.27 14.56 100
 B-90 2108.15 1 16 Kln 57.50 42.29 0.21 100
 B-90 2108.15 1 17 Ab 68.65 18.84 0.76 0.20 11.57 100
 B-90 2108.15 1 18 Cal 0.98 0.34 54.68 56
 B-90 2108.15 1 19 Ab 69.37 18.73 0.23 11.68 100
 B-90 2108.15 1 20 Cal 1.13 54.88 56
 B-90 2108.15 1 21 Kfs 65.48 17.89 1.12 14.95 0.57 100
 B-90 2108.15 1 22 Kfs 65.95 17.80 0.31 0.82 15.13 100
 B-90 2108.15 1 23 Qz 99.28 0.51 0.20 100
 B-90 2108.15 1 24 Cal 1.67 0.57 0.48 53.29 56
 B-90 2108.15 1 25 Cal 1.99 1.64 1.13 51.25 56
 B-90 2108.15 1 26 Kfs 65.65 17.88 16.47 100
 B-90 2108.15 1 27 Cal 1.01 0.45 54.53 56
 B-90 2108.15 1 28 Chl 33.58 17.93 9.04 24.22 0.24 85
 B-90 2108.15 2 1 Cal 56.00 56
 B-90 2108.15 2 2 Kfs 66.57 17.57 15.85 100
 B-90 2108.15 2 3 Qz 99.99 100
 B-90 2108.15 3 1 Cal 1.44 0.59 53.96 56
 B-90 2108.15 3 2 Rt 99.40 0.60 100
 B-90 2108.15 3 3 Ab 66.32 20.73 2.27 10.68 100
 B-90 2108.15 3 4 Cal 3.40 2.69 1.33 0.41 48.17 56
 B-90 2108.15 4 1 Kfs 66.38 17.61 1.19 14.83 100
 B-90 2108.15 4 2 Ab 67.00 20.86 0.81 10.56 0.77 100
 B-90 2108.15 4 3 Rt 8.26 90.63 1.12 100
 B-90 2108.15 5 1 Chl 25.19 13.12 14.61 24.13 6.04 0.51 1.41 85
 B-90 2108.15 5 2 Zrn 31.40 68.59 100
 B-90 2108.15 5 3 Ap 49.00 45.42 4.36 0.22 1.01 100
 B-90 2108.15 5 4 Rt 99.32 0.68 100
 B-90 2108.15 6 1 Kfs 65.46 17.61 0.74 15.47 0.71 100
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Table 2-23A: SEM analyses of sample B-90 2108.15.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 Cr2O3 ZnO ZrO2 Nb2O5 BaO Ce2O3 WO3 Total
 B-90 2108.15 6 2 Chl 33.95 2.81 16.88 20.03 0.37 6.79 4.20 85
 B-90 2108.15 6 3 Rt 2.20 94.48 1.57 1.76 100
 B-90 2108.15 6 4 Py 28.11 0.93 70.97 100
 B-90 2108.15 7 1 Chr 7.52 10.01 4.82 8.17 67.11 2.38 100
 B-90 2108.15 7 2 Kfs 65.82 17.67 0.55 15.96 100
 B-90 2108.15 7 3 Chl 28.75 1.45 20.04 26.63 7.43 0.71 85
 B-90 2108.15 8 1 Kfs 65.91 17.91 0.51 15.68 100
 B-90 2108.15 8 2 Kfs 66.06 17.88 0.71 15.36 100
 B-90 2108.15 8 3 Rt 0.62 97.08 1.23 1.07 100
 B-90 2108.15 9 1 Kfs 64.54 17.78 0.86 14.44 2.36 100
 B-90 2108.15 9 2 Qz 99.99 100
 B-90 2108.15 9 3 Chl 23.09 0.98 13.78 35.50 6.96 2.70 1.19 0.81 85
 B-90 2108.15 10 1 Chl 29.31 17.25 25.50 12.94 85
 B-90 2108.15 10 2 Qz 99.99 100
 B-90 2108.15 10 3 Rt 1.71 95.83 1.27 0.89 0.31 100
 B-90 2108.15 11 1 Chl 28.51 17.15 24.28 15.04 85
 B-90 2108.15 11 2 Qz 99.99 100
 B-90 2108.15 11 3 Rt 99.18 0.82 100
 B-90 2108.15 12 1 Kfs 65.59 17.89 15.76 0.77 100
 B-90 2108.15 12 2 Qz 99.99 100
 B-90 2108.15 12 3 Chl 27.74 20.11 30.69 6.47 85
 B-90 2108.15 13 1 Chl 32.77 3.39 16.50 22.97 7.40 0.37 0.62 0.99 85
 B-90 2108.15 13 2 Kfs 65.84 17.97 0.82 15.37 100
 B-90 2108.15 13 3 Kfs 65.93 17.74 1.25 15.06 100
 B-90 2108.15 13 4 Qz 99.99 100
 B-90 2108.15 13 5 Zrn 30.80 0.48 0.48 0.89 67.36 100
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Table 2-23B: Mineral modal analysis of sample B-90 2108.15.

Mineral Modal Composition Area

Ab+Qz 52.92 4903863

Ap 0.57 52909

Cal 4.58 424326

Chl+Sd 3.84 355584

Ilt(Ms) 1.24 115150

Kfs 10.82 1002894

Kln 9.71 899953

Rt 0.85 79053

Py, Chr, Zr 0.60 55947

Porosity 14.85 2761994

Sum 100.00 18597888
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Appendix 2-24: BSE images, SEM analysis 
and modal counting result of sample B-90 
2295.40.
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Figure 2-24.1: Sample B-90 2295.40 m site 1.

Figure 2: 2-24. Sample B-90 2295.40 m site 2.

1: Muscovite
2: Rutile
3: Zircon
4: Rutile
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12: Chlorite
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25: Chlorite
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27: K-feldspar

1: Chlorite
2: Biotite
3: Quartz

1

2 3

4

5

6

7

8

9

10

11
12

13

14

15

16

17

18

19
20

21

22

23

24
25

26
27

1

2

3

321



Figure 3: Sample m site 3.2-24. B-90 2295.40 

Figure 4: 2-24. Sample B-90 2295.40 m site 4.
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Figure 5: Sample m site 5.2-24. B-90 2295.40 

Figure 6: 2-24. Sample B-90 2295.40 m site 6.

1: K-feldspar
2: Calcite
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1: Fe-Calcite
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5: Siderite
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Figure 7: Sample m site 7.2-24. B-90 2295.40 

Figure 8: 2-24. Sample B-90 2295.40 m site 8.

1: Fe-Calcite
2: K-feldspar
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Figure 9: Sample m site 9.2-24. B-90 2295.40 

Figure 10: 2-24. Sample B-90 2295.40 m site 10.

1: K-feldspar
2: Chlorite
3: Siderite+other

1: Quartz
2: Rutile

1 2

3

1

2

325



Figure 11: Sample m site 11.2-24. B-90 2295.40 

Figure 12: 2-24. Sample B-90 2295.40 m site 12.

1: K-feldspar
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Figure 13: Sample m site 13.2-24. B-90 2295.40 

1: K-feldspar
2: K-feldspar
3: Muscovite
4: K-feldspar
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Table 2-24A: SEM analyses of sample B-90 2295.40.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl ZnO ZrO2 BaO Yb2O3 WO3 Total
 B-90 2295.40 1 1 Ms 46.83 1.09 32.89 2.63 0.67 1.28 9.61 95
 B-90 2295.40 1 2 Rt 5.84 87.96 3.12 1.42 0.58 1.10 100
 B-90 2295.40 1 3 Zrn 31.10 68.90 100
 B-90 2295.40 1 4 Rt 0.92 96.73 0.91 1.45 100
 B-90 2295.40 1 5 Kfs 65.50 17.93 0.50 15.57 0.49 100
 B-90 2295.40 1 6 Ms 47.88 0.40 34.91 0.86 0.44 1.47 9.03 95
 B-90 2295.40 1 7 Kfs 64.77 18.03 0.39 15.17 1.65 100
 B-90 2295.40 1 8 Rt 98.23 0.87 0.90 100
 B-90 2295.40 1 9 Qz 99.99 100
 B-90 2295.40 1 10 Kfs 65.80 17.93 0.86 15.39 100
 B-90 2295.40 1 11 Glt 44.26 22.47 21.10 4.71 3.55 3.23 0.69 100
 B-90 2295.40 1 12 Chl 29.77 0.96 20.46 27.04 5.47 0.33 0.76 0.22 85
 B-90 2295.40 1 13 Kfs 65.99 17.93 1.05 15.02 100
 B-90 2295.40 1 14 Rt 99.00 1.00 100
 B-90 2295.40 1 15 Rt 0.90 96.10 0.45 1.31 1.25 100
 B-90 2295.40 1 16 Chl 31.78 20.89 25.53 4.68 1.02 0.76 0.34 85
 B-90 2295.40 1 17 Chl 29.73 21.30 27.56 4.67 1.00 0.31 0.42 85
 B-90 2295.40 1 18 Glt +other 44.05 6.72 22.11 16.63 4.03 1.64 3.04 0.89 0.87 100
 B-90 2295.40 1 19 mixture 35.17 0.85 36.29 1.33 4.73 1.50 15.78 1.66 2.68 100
 B-90 2295.40 1 20 mixture 40.28 1.02 34.32 1.31 5.67 1.46 12.31 1.62 2.03 100
 B-90 2295.40 1 21 Sd+Cal 19.22 0.00 0.73 3.18 56
 B-90 2295.40 1 22 Chl 30.57 21.76 26.34 4.89 0.44 0.77 0.23 85
 B-90 2295.40 1 23 Cal 1.13 54.04 0.83 56
 B-90 2295.40 1 24 Kfs 64.50 17.93 0.63 15.23 1.71 100
 B-90 2295.40 1 25 Chl 28.97 21.11 27.00 4.89 1.42 0.49 1.14 85
 B-90 2295.40 1 26 mixture 59.02 1.08 22.23 0.95 6.84 7.39 1.36 1.11 100
 B-90 2295.40 1 27 Kfs 64.58 18.10 0.69 14.91 1.73 100
 B-90 2295.40 2 1 Chl 30.22 1.36 18.25 24.17 9.63 1.39 85
 B-90 2295.40 2 2 Bt 38.41 2.76 19.25 19.52 7.61 7.45 95
 B-90 2295.40 2 3 Qz 99.99 100
 B-90 2295.40 3 1 Kfs 64.52 17.99 0.86 14.57 2.05 100
 B-90 2295.40 3 2 Kfs 65.33 18.01 0.69 15.27 0.69 100
 B-90 2295.40 3 3 Qz 99.99 100
 B-90 2295.40 4 1 Kfs 64.80 18.22 0.65 15.25 1.11 100
 B-90 2295.40 4 2 Qz 99.99 100
 B-90 2295.40 4 3 Rt 156.90 157
 B-90 2295.40 5 1 Kfs 65.93 17.55 0.62 15.90 100
 B-90 2295.40 5 2 Cal 0.91 0.42 54.67 56
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Table 2-24A: SEM analyses of sample B-90 2295.40.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl ZnO ZrO2 BaO Yb2O3 WO3 Total
 B-90 2295.40 5 3 Qz 99.99 100
 B-90 2295.40 6 1 Fe-Cal 2.84 1.42 51.73 56
 B-90 2295.40 6 2 Cal 1.14 54.12 0.74 56
 B-90 2295.40 6 3 Cal 0.48 1.05 53.40 1.08 56
 B-90 2295.40 6 4 Kfs 66.08 17.63 0.84 15.44 100
 B-90 2295.40 6 5 Sd 37.00 0.00 0.00 56
 B-90 2295.40 7 1 Fe-Cal 1.08 1.12 53.80 56
 B-90 2295.40 7 2 Kfs 65.69 18.01 0.90 15.41 100
 B-90 2295.40 7 3 Qz 99.99 100
 B-90 2295.40 8 1 Ms 46.49 0.74 34.97 1.14 0.57 11.09 95
 B-90 2295.40 8 2 Rt 1.22 98.20 0.58 100
 B-90 2295.40 8 3 Qz 99.99 100
 B-90 2295.40 9 1 Kfs 65.69 18.08 0.46 15.76 100
 B-90 2295.40 9 2 Chl 27.22 21.45 29.21 7.11 0.00 85
 B-90 2295.40 9 3 Sd+other 14.18 5.73 55.34 1.14 9.50 13.53 0.59 100
 B-90 2295.40 10 1 Qz 99.99 100
 B-90 2295.40 10 2 Rt 0.73 97.60 0.94 0.76 100
 B-90 2295.40 11 1 Kfs 66.12 17.69 16.19 100
 B-90 2295.40 11 2 Qz 99.99 100
 B-90 2295.40 12 1 Rt 0.62 98.87 0.50 100
 B-90 2295.40 12 2 Kfs 65.87 17.93 0.54 15.65 100
 B-90 2295.40 12 3 Cal 0.78 54.08 1.14 56
 B-90 2295.40 13 1 Kfs 66.04 17.59 15.72 0.65 100
 B-90 2295.40 13 2 Kfs 76.37 11.96 0.54 11.13 100
 B-90 2295.40 13 3 Ms 47.72 0.78 34.43 1.24 0.85 9.98 95
 B-90 2295.40 13 4 Kfs 66.38 17.69 0.63 15.30 100
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Table 2-24B: Mineral modal analysis of sample B-90 2295.40.

Mineral Modal Composition Area

Ab+Qz 78.45 7308523

Bt 0.47 43517

Cal 0.99 92327

Chl 0.51 47526

Glt 1.59 148258

Ilt(Ms) 1.44 133723

Kfs 1.36 126349

Sd 0.52 48584

Rt 0.54 50285

Zr 0.27 25143

Porosity 13.87 2579690

Sum 100.00 18597888
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Appendix 2-25: BSE images, SEM analyses
and modal counting results of sample
Peskowesk A-99 2238.65.
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Figure 2-25.1: Sample A-99 2238.65 m reference site 1 .(SEM)

Figure 2: Sample m site 2 .2-25. A-99 2238.65 (SEM)

1: Rutile
2: K-feldspar
3: K-feldspar
4: contamination
5: contamination
6: Quartz
7: K-feldspar
8: contamination
9: Rutile
10: Rutile
11: Chlorite
12: Chlorite
13: Kaolinite
14: mixture
15: K-feldspar

alteration
16: Rutile+other
17: Chlorite from Kfs

alteration
18: Chlorite
19: K-feldspar
20: Kaolinite
21: Chlorite
22: Illite

1: K-feldspar
2: Kaolinite
3: Quartz
4: Rutile

332



Figure 3: Sample m site 3 .2-25. A-99 2238.65 (SEM)

Figure 4:2-25. Sample A-99 2238.65 m site 4 (SEM).

1: Zircon
2: K-feldspar

1: Kaolinite
2: K-feldspar
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Figure 5: Sample m site 5 .2-25. A-99 2238.65 (SEM)

Figure 6:2-25. Sample A-99 2238.65 m site 6 (SEM).

1: K-feldspar
2: contamination
3: Kaolinite

1: contamination
2: Quartz
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Figure 7: Sample m site 7 .2-25. A-99 2238.65 (SEM)

Figure 8:2-25. Sample A-99 2238.65 m site 8 (SEM).

1: K-feldspar
2: Quartz
3: Barite
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2: Ilmenite
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Figure 9: Sample m site 9 (SEM).2-25. A-99 2238.65

Figure 10:2-25. Sample A-99 2238.65 m site 10 (SEM).
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Table 2-25A: SEM analyses of sample A99-2238.65.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl SrO ZrO2 Sb2O3 BaO PbO Total
A-99 2238.65 1 1 Rt 1.88 82.34 2.00 12.00 0.90 0.87 100
A-99 2238.65 1 2 Kfs 65.22 18.03 0.78 15.18 0.78 100
A-99 2238.65 1 3 Kfs 66.46 17.80 0.74 14.98 100
A-99 2238.65 1 4 contamination1 16.84 1.40 1.40 80.38 100
A-99 2238.65 1 5 contamination 30.44 69.55 100
A-99 2238.65 1 6 Qz 99.99 100
A-99 2238.65 1 7 Kfs 67.04 18.12 14.84 100
A-99 2238.65 1 8 contamination 30.85 6.14 1.35 3.44 1.07 2.22 54.94 100
A-99 2238.65 1 9 Rt 0.94 97.43 1.63 100
A-99 2238.65 1 10 Rt 7.79 76.80 4.95 8.05 2.40 100
A-99 2238.65 1 11 Chl 34.02 18.11 28.36 1.10 1.18 2.21 85
A-99 2238.65 1 12 Chl 34.37 17.96 28.14 1.03 1.41 2.09 85
A-99 2238.65 1 13 Kln 48.66 37.34 86
A-99 2238.65 1 14 mixture 63.81 12.19 7.15 2.97 6.10 1.05 6.76 100
A-99 2238.65 1 15 Kfs alteration 60.80 0.37 25.30 5.54 2.24 1.21 4.18 0.35 100
A-99 2238.65 1 16 Rt+other 23.51 49.31 13.34 9.44 1.72 2.67 100
A-99 2238.65 1 17 Chl from kfs alteration 41.31 0.38 29.02 18.50 0.48 7.71 1.09 1.19 0.32 100
A-99 2238.65 1 18 Chl 31.13 19.30 18.43 15.87 0.26 85
A-99 2238.65 1 19 Kfs 66.72 17.21 0.70 14.72 0.64 100
A-99 2238.65 1 20 Kln 49.12 36.59 0.28 86
A-99 2238.65 1 21 Chl 33.02 18.65 17.82 14.71 0.48 0.31 85
A-99 2238.65 1 22 Ilt 47.94 1.95 26.42 4.90 0.00 2.66 0.00 0.59 5.18 0.39 90
A-99 2238.65 2 1 Kfs 66.42 18.35 1.56 13.68 100
A-99 2238.65 2 2 Kln 44.70 5.95 31.53 0.46 1.27 0.00 1.18 0.90 86
A-99 2238.65 2 3 Qz 99.99 100
A-99 2238.65 2 4 Rt 2.37 94.45 1.85 1.34 100
A-99 2238.65 3 1 Zrn 31.57 68.42 100
A-99 2238.65 3 2 Kfs 66.46 18.23 1.08 14.23 100
A-99 2238.65 4 1 Kln 49.08 36.90 86
A-99 2238.65 4 2 Kfs 65.93 18.35 1.07 14.66 100
A-99 2238.65 5 1 Kfs 65.84 18.10 16.06 100
A-99 2238.65 5 2 contamination 15.30 1.73 82.98 100
A-99 2238.65 5 3 Kln 50.26 33.02 0.57 0.55 1.62 86
A-99 2238.65 6 1 contamination 16.69 2.99 1.72 6.88 3.75 67.97 100
A-99 2238.65 6 2 Qz 99.99 100
A-99 2238.65 7 1 Kfs 66.23 18.59 1.35 13.82 100
A-99 2238.65 7 2 Qz 99.99 100
A-99 2238.65 7 3 Brt 37.91 3.23 58.88 100
A-99 2238.65 7 4 Kln 49.12 36.56 0.32 86
A-99 2238.65 8 1 Kfs 66.98 18.16 4.09 10.17 0.60 100
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Table 2-25A: SEM analyses of sample A99-2238.65.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl SrO ZrO2 Sb2O3 BaO PbO Total
A-99 2238.65 8 2 Ilm 71.91 26.08 0.87 0.70 0.44 100
A-99 2238.65 9 1 Qz 99.99 100
A-99 2238.65 9 2 Kfs 66.55 17.48 0.85 15.12 100
A-99 2238.65 9 3 contamination 2.96 97.05 100
A-99 2238.65 10 1 Kfs 66.04 17.52 0.51 15.94 100
A-99 2238.65 10 2 Kfs 57.50 40.83 1.20 0.45 100

Note: 1: The thin section has been contaminated by Pb polish.
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Table 2-25B Mineral modal analysis of sample A99-2238.65.

Mineral Modal Compostion Area

Ab+Qz 66.64 6451818

Kfs 9.49 919071

Kln 4.81 465334

Ilt&Chl bearing 
matrix? 1.92 185828

Rt, Ilm 1.27 122751

Zr 0.38 36408

Porosity 15.50 2161751

Sum 100.00 13948416
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Appendix 2-26: BSE images, SEM analyses
and modal counting results of sample
Peskowesk A-99 2470.66.
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Figure 2-26.1: Sample m site 1 (SEM).A-99 2470.66

Figure 2:2-26. Sample A-99 2470.66 m site 2 (SEM).
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Figure 3: Sample site 3 .2-26. A-99 2470.66 m (SEM)

Figure 4:2-26. Sample A-99 2470.66 m site 4 (SEM).
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Figure 5: Sample m site 5 .2-26. A-99 2470.66 (SEM)

Figure 6:2-26. Sample A-99 2470.66 m site 6 (SEM).
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Figure 7: Sample m site 7 .2-26. A-99 2470.66 (SEM)

Figure 8:2-26. Sample A-99 2470.66 m site 8 (SEM).
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Figure 9: Sample m site 9 .2-26. A-99 2470.66 (SEM)

Figure 10:2-26. Sample A-99 2470.66 m site 10 (SEM).
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Figure 11: Sample m site 11 .2-26. A-99 2470.66 (SEM)

Figure 12:2-26. Sample A-99 2470.66 m site 12 (SEM).
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Figure 13: Sample m site 13 .2-26. A-99 2470.66 (SEM)
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Table 2-26 A SEM analysis of sample A99 2470.66.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Ag2O BaO La2O3 Ce2O3 Nd2O3 Sm2O3 ThO2 Total
 A99-2470.66 1 1 Py 28.23 71.77 100
 A99-2470.66 1 2 Qz 99.99 100
 A99-2470.66 1 3 Kfs 66.14 18.01 15.85 100
 A99-2470.66 1 4 Kln 48.25 36.08 1.69 86
 A99-2470.66 1 5 Kfs 66.34 17.8 1.91 13.95 100
 A99-2470.66 1 6 Rt 2.82 90.48 1.68 1.44 0.22 3.36 100
 A99-2470.66 1 7 Rt+other 19.47 51.28 14.72 11.31 2.84 0.4 100
 A99-2470.66 1 8 py 0.26 27.7 1.56 70.49 100
 A99-2470.66 1 9 Rt 1.18 95.95 1.04 1.81 100
 A99-2470.66 1 10 Chl 30.77 0.41 21.70 28.02 3.49 0.61 85
 A99-2470.66 1 11 Qz 99.99 100
 A99-2470.66 1 12 Py 27.61 0.93 71.47 100
 A99-2470.66 1 13 Kfs 67.11 18.06 14.83 100
 A99-2470.66 1 14 Mnz 2.65 33.64 -0.16 14.27 31.03 9.3 9.27 100
 A99-2470.66 1 15 Kfs 65.33 17.93 15.77 0.95 100
 A99-2470.66 1 16 Qz in altered Kfs 80.37 9.88 9.76 100
 A99-2470.66 1 17 Altered Kfs 70.02 16.36 2.74 0.75 0.96 9.18 100
 A99-2470.66 1 18 Kfs 65.1 18.57 1.27 13.67 1.41 100
 A99-2470.66 1 19 Py 28.08 71.92 100
 A99-2470.66 1 20 Rt+other 23.96 44.54 17.08 9.75 3.03 0.34 0.71 0.57 100
 A99-2470.66 2 1 Kln 49.56 33.15 1.22 0.88 1.18 86
 A99-2470.66 2 2 Kfs 66.36 18.23 1.17 14.24 100
 A99-2470.66 2 3 Py 28.29 71.72 100
 A99-2470.66 3 1 Kfs 66.08 17.86 1.43 14.64 100
 A99-2470.66 3 2 Kfs 66.91 17.97 0.93 14.19 100
 A99-2470.66 4 1 Kfs 66.57 17.97 1.11 14.36 100
 A99-2470.66 4 2 Kln 48.22 36.17 1.62 86
 A99-2470.66 4 3 Rt 2.78 93.9 2.74 0.59 100
 A99-2470.66 5 1 Kfs 66.7 18.18 15.14 100
 A99-2470.66 5 2 Rt 97.35 0.77 1.05 0.46 0.37 100
 A99-2470.66 5 3 Altered Kfs 59.75 20.8 6.46 1.21 10.68 1.11 100
 A99-2470.66 6 1 Kfs 67.17 17.76 15.07 100
 A99-2470.66 6 2 Chl 34.17 17.15 21.27 1.79 3.64 7.00 85
 A99-2470.66 6 3 Mnz 6.1 0.8 36.04 3.19 6.35 23.49 20.99 3.04 100
 A99-2470.66 7 1 Kfs 66.42 17.55 16.03 100
 A99-2470.66 7 2 Rt 2.01 95.31 1.74 0.95 100
 A99-2470.66 8 1 Kfs 66.68 17.46 0.77 15.08 100
 A99-2470.66 8 2 Qz 99.99 100
 A99-2470.66 9 1 Kfs 65.33 18.48 1.15 14.12 0.92 100
 A99-2470.66 9 2 Py 24.76 7.98 67.25 100
 A99-2470.66 9 3 Chl 31.44 21.43 25.31 3.23 1.34 2.25 85
 A99-2470.66 10 1 Kfs 66.64 18.22 15.14 100
 A99-2470.66 10 2 Rt 1.71 95.6 1.57 1.12 100
 A99-2470.66 10 3 Rt 99.48 0.53 100
 A99-2470.66 11 1 Ap 49.21 44.87 5.92 100
 A99-2470.66 11 2 Kfs 67 17.55 15.44 100
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Table 2-26 A SEM analysis of sample A99 2470.66.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Ag2O BaO La2O3 Ce2O3 Nd2O3 Sm2O3 ThO2 Total
 A99-2470.66 11 3 Kln 48.68 37.31 86
 A99-2470.66 12 1 Qz 99.99 100
 A99-2470.66 12 2 Chl 30.09 21.52 23.36 4.73 1.50 3.79 85
 A99-2470.66 12 3 Py 28.05 71.97 100
 A99-2470.66 13 1 Rt 1.28 96.25 2.48 100
 A99-2470.66 13 2 Qz 99.99 100
 A99-2470.66 13 3 Qz 99.99 100
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Table 2-26B Mineral modal analysis of sample A99-2470.66.

Mineral Modal Composition Area

Ab+Qz 61.93 6367233

Kfs 6.82 701535

Kln 4.94 507945

Chl 1.41 144823

Ap 0.12 12569

Rt 0.51 51954

Py 0.31 31420

Porosity 23.97 4453496

Sum 100.00 18579456
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Appendix 2-27: BSE images, SEM analyses
and modal counting resulte of sample
Peskowesk A-99 2936.06.
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Figure 2-27.1: Sample A-99 2936.06 m site 1 (SEM).

Figure 2:2-27. Sample A-99 2936.06 m site 2 (SEM).
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Figure 3: Sample m site 3 .2-27. A-99 2936.06 (SEM)

Figure 4:2-27. Sample A-99 2936.06 m site 4 (SEM).
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Figure 5: Sample m site 5 .2-27. A-99 2936.06 (SEM)

Figure 6:2-27. Sample A-99 2936.06 m site 6 (SEM).
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Figure 7: Sample m site 7 .2-27. A-99 2936.06 (SEM)

Figure 8:2-27. Sample A-99 2936.06 m site 8 (SEM).
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Figure 9: Sample m site 9 .2-27. A-99 2936.06 (SEM)

Figure 10:2-27. Sample A-99 2936.06 m site 10 (SEM).
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Table 2-27A: SEM analyses of sample A-99 2936.06.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 As2O3 WO3 PbO Total
 A99-2936.06 1 1 Kfs 66.21 18.10 15.70 100
 A99-2936.06 1 2 contamination 19.34 1.58 79.09 100
 A99-2936.06 1 3 Qz 99.99 100
 A99-2936.06 1 4 Chr 47.47 11.76 18.95 21.82 100
 A99-2936.06 1 5 Fe-Cal 1.76 54.24 56
 A99-2936.06 1 6 Ap 50.19 45.90 4.02 -0.09 100
 A99-2936.06 1 7 Rt 13.18 85.45 0.90 0.46 100
 A99-2936.06 1 8 Rt+Qz 34.83 64.22 0.51 0.43 100
 A99-2936.06 1 9 Fe-Cal 1.68 54.33 56
 A99-2936.06 1 10 Qz 99.99 100
 A99-2936.06 1 11 Qz 99.99 100
 A99-2936.06 1 12 Fe-Cal 1.65 0.57 53.78 56
 A99-2936.06 1 13 Ap 48.36 44.36 7.31 -0.03 100
 A99-2936.06 1 14 Rt 1.30 95.90 1.15 1.17 0.48 100
 A99-2936.06 1 15 Fe-Cal 1.64 54.36 56
 A99-2936.06 1 16 Cal 56.00 56
 A99-2936.06 1 17 Kfs 65.89 20.80 2.39 10.91 100
 A99-2936.06 1 18 Fe-Cal 1.59 54.41 56
 A99-2936.06 2 1 Py 28.88 0.87 2.45 67.80 100
 A99-2936.06 2 2 Cal 0.78 55.23 56
 A99-2936.06 2 3 Kfs 65.84 18.25 1.04 14.88 100
 A99-2936.06 3 1 contamination 40.58 4.25 6.33 9.89 0.93 38.01 100
 A99-2936.06 3 2 Cal 0.95 55.05 56
 A99-2936.06 3 3 Kfs 66.19 17.55 0.65 15.62 100
 A99-2936.06 3 4 contamination 1.74 98.28 100
 A99-2936.06 4 1 Kln 48.54 35.86 0.60 85
 A99-2936.06 4 2 Cal 0.97 55.03 56
 A99-2936.06 4 3 contamination 15.64 1.47 20.36 62.54 100
 A99-2936.06 4 4 Kfs 65.63 17.91 1.17 15.30 100
 A99-2936.06 5 1 Fe-Cal 1.62 0.62 53.76 56
 A99-2936.06 5 2 Kfs 66.29 17.80 15.89 100
 A99-2936.06 6 1 Kfs 64.20 17.08 2.47 13.88 2.36 100
 A99-2936.06 6 2 Kfs 66.34 17.50 0.93 15.21 100
 A99-2936.06 6 3 Fe-Cal 1.47 0.71 53.83 56
 A99-2936.06 7 1 Fe-Cal 1.23 0.65 0.75 53.37 56
 A99-2936.06 7 2 Kfs 64.45 17.78 16.14 1.64 100
 A99-2936.06 8 1 Fe-Cal 1.57 2.31 52.12 56
 A99-2936.06 8 2 Cal 0.86 55.15 56
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Table 2-27A: SEM analyses of sample A-99 2936.06.
Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 As2O3 WO3 PbO Total
 A99-2936.06 9 1 Cal 0.78 55.23 56
 A99-2936.06 9 2 Kln 48.41 35.96 0.64 85
 A99-2936.06 10 1 Cal 0.81 55.19 56
 A99-2936.06 10 2 Kln 49.40 35.59 85
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Table 2-27B: Mineral modal analysis of sample A-99 2936.06.

Mineral Modal Composition Area

Ab+Qz 51.00 4127764

Cal 35.19 2847743

Kfs 6.28 508457

Kln 3.37 273143

Ap 0.24 19695

Chr 0.34 27693

Rt 0.35 28231

Py 0.17 14053

Porosity 3.05 438731

Sum 100.00 13934592
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Appendix 2-28: BSE images, SEM analyses 
and modal counting results of sample 
Peskowesk A-99 3794.17.
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Figure 2-28.1: Sample A-99 3794.17 m reference site 1 (SEM).

Figure 2: 2-28. Sample A-99 3794.17 m site 2 (SEM).
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Figure 3: Sample m site 3 .2-28. A-99 3794.17  (SEM)

Figure 4: 2-28. Sample A-99 3794.17 m site 4 (SEM).

1

2

1
2

3

1: Ankerite
2: Kaolinite

1: Ankerite
2: Chloritized K-

feldspar or matrix
3: Chloritized 

muscovite

362



Figure 5: Sample m site 5 .2-28. A-99 3794.17  (SEM)

Figure 6: 2-28. Sample A-99 3794.17 m site 6 (SEM).

1: Ankerite
2: Chlorite
3: Chlorite

1: Ankerite
2: Albite
3: Chlorite

1

2

3

1

2

3

363



Figure 7: Sample m site 7 .2-28. A-99 3794.17  (SEM)

Figure 8: 2-28. Sample A-99 3794.17 m site 8 (SEM).
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Figure 9: Sample m site 9 .2-28. A-99 3794.17  (SEM)

Figure 10: 2-28. Sample A-99 3794.17 m site 10 (SEM).
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Figure 11: Sample m site 11 .2-28. A-99 3794.17  (SEM)
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Table 2-28A: SEM analyses of sample A99-3794.17.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 ZnO BaO Total
 A99-3794.17 1 1 Brt 38.78 61.24 100
 A99-3794.17 1 2 Ank+other 24.07 7.75 17.26 0.84 10.13 34.50 3.86 1.59 100
 A99-3794.17 1 3 Rt 95.75 1.98 2.28 100
 A99-3794.17 1 4 Ilt 54.64 24.93 2.88 1.06 6.51 90
 A99-3794.17 1 5 Qz 99.99 100
 A99-3794.17 1 6 Ank 12.67 1.40 9.72 32.21 56
 A99-3794.17 1 7 Rt 100.00 100
 A99-3794.17 1 8 Chl 33.86 23.04 20.87 3.96 0.80 1.67 0.82 85
 A99-3794.17 1 9 Chloritized Ms 38.26 0.59 29.65 16.34 2.67 5.50 93
 A99-3794.17 1 10 Chloritized Ms 39.43 29.04 16.19 3.07 0.79 4.47 93
 A99-3794.17 1 11 Chloritized Ms 38.47 28.94 18.09 3.05 3.96 0.47 93
 A99-3794.17 1 12 Chloritized Ms 44.15 24.06 17.70 4.67 2.43 93
 A99-3794.17 1 13 Chloritized Ms 40.85 23.79 20.22 3.73 4.43 93
 A99-3794.17 1 14 Chloritized Ms 64.44 17.45 5.00 1.45 0.72 3.52 0.43 93
 A99-3794.17 1 15 Qz 99.45 0.54 100
 A99-3794.17 1 16 Chl 31.91 0.98 22.41 22.17 4.26 0.65 1.68 0.96 85
 A99-3794.17 2 1 Chloritized Kfs or matrix 52.00 0.37 30.61 4.26 1.91 10.85 100
 A99-3794.17 2 2 Chloritized Kfs or matrix 64.84 23.32 4.98 2.07 4.44 0.36 100
 A99-3794.17 2 3 Kln 48.68 37.32 86
 A99-3794.17 2 4 Ilt 49.67 0.43 21.87 5.63 2.12 5.60 4.37 0.32 90
 A99-3794.17 2 5 Altered Kfs 69.37 0.95 19.61 1.60 1.54 0.94 5.48 0.48 100
 A99-3794.17 2 6 Ilt 52.46 24.81 4.13 1.49 4.98 0.86 1.28 90
 A99-3794.17 2 7 Qz 99.99 100
 A99-3794.17 2 8 Rt 96.43 1.87 1.70 100
 A99-3794.17 3 1 Ank 14.49 0.86 10.12 30.53 56
 A99-3794.17 3 2 Kln 47.87 35.28 2.86 86
 A99-3794.17 4 1 Ank 14.28 0.87 10.06 30.79 56
 A99-3794.17 4 2 Chloritized Kfs or matrix 50.14 0.70 25.74 12.18 4.66 5.70 0.88 100
 A99-3794.17 4 3 Chloritized Ms 39.47 23.04 16.69 4.52 2.78 4.02 2.47 93
 A99-3794.17 5 1 Ank 15.09 1.04 9.60 30.28 56
 A99-3794.17 5 2 Chl 36.86 20.67 21.64 3.66 0.50 1.09 0.60 85
 A99-3794.17 5 3 Chl 30.89 2.16 19.13 17.08 15.32 0.42 85
 A99-3794.17 6 1 Ank 14.96 1.11 10.04 29.89 56
 A99-3794.17 6 2 Ab 64.00 22.75 0.44 1.55 9.50 1.76 100
 A99-3794.17 6 3 Chl 32.80 23.15 21.91 4.88 1.24 1.03 85
 A99-3794.17 7 1 Ank 14.48 0.74 10.15 30.64 56
 A99-3794.17 7 2 Chl 32.31 24.30 21.12 4.78 1.39 1.07 85
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Table 2-28A: SEM analyses of sample A99-3794.17.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 ZnO BaO Total
 A99-3794.17 8 1 Chr 3.55 0.82 3.46 42.79 5.27 42.32 1.82 100
 A99-3794.17 8 2 Ank 15.05 0.92 10.26 29.77 56
 A99-3794.17 8 3 Chl 27.91 2.78 20.75 28.21 5.34 85
 A99-3794.17 8 4 Chl 29.58 0.61 22.26 25.70 5.80 0.50 0.56 85
 A99-3794.17 8 5 Ilt 51.95 32.08 1.04 1.20 2.86 0.88 90
 A99-3794.17 9 1 Chl 29.55 23.16 26.38 5.37 0.55 85
 A99-3794.17 9 2 Chl 31.97 22.93 23.61 4.69 0.73 1.08 85
 A99-3794.17 9 3 Py 6.37 25.92 0.59 67.12 100
 A99-3794.17 10 1 Ms 47.97 1.14 33.24 0.82 0.86 0.84 10.13 95
 A99-3794.17 11 1 Ank 14.63 1.08 10.16 30.13 56
 A99-3794.17 11 2 Chl 35.45 21.56 21.64 4.78 0.54 1.04 85
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Table 2-28B: Mineral modal analysis of sample A99-3794.17.

Mineral Modal Composition Area

Ab+Qz 83.52 7842500

Chl 3.02 283715

Kln 2.17 203670

Ank 1.59 149600

Ilt(Ms), some 
altered kfs 1.39 130774

Chr 0.19 17475

Rt 0.06 5668

Py 0.03 2553

Porosity 8.03 1120518

Sum 100.00 13948416
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Appendix 2-29: BSE images, SEM analysis 
and modal counting result of sample C-67 
3378.01.

370



Figure 29.1: Sample C-67 3378.01 m site 1.

Figure 2: 29. Sample C-67 3378.01 m site 2.
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Figure 3: Sample m site 3.29. C-67 3378.01 

Figure 4: 29. Sample C-67 3378.01 m site 4.
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Figure 5: Sample m site 5.29. C-67 3378.01 

Figure 6: 29. Sample C-67 3378.01 m site 6.
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Figure 7: Sample m site 7.29. C-67 3378.01 

Figure 8: 29. Sample C-67 3378.01 m site 8.
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Figure 9: Sample m site 9.29. C-67 3378.01 

Figure 10: 29. Sample C-67 3378.01 m site 10.
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Table 2-29A: SEM analyses of sample C-67 3378.01.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 HfO2 Total
 C-67 3378.01 1 1 Fe-Cal 1.13 0.53 0.52 53.83 56
 C-67 3378.01 1 2 Altered Kfs 52.26 19.93 12.16 2.06 2.04 10.89 0.66 100
 C-67 3378.01 1 3 Ank 12.20 1.55 10.96 31.29 56
 C-67 3378.01 1 4 Chl+Ilt+ap clast 40.52 2.17 21.77 16.63 3.75 5.36 1.36 3.30 4.22 0.92 100
 C-67 3378.01 1 5 Chl+Ilt+ap clast 54.38 17.31 4.08 0.96 8.02 4.53 1.71 8.32 0.72 100
 C-67 3378.01 1 6 Chl+Ilt+ap clast 58.36 18.84 6.54 1.09 2.31 8.71 2.30 1.86 100
 C-67 3378.01 1 7 Chl 39.20 20.15 19.65 3.62 1.35 0.60 0.42 85
 C-67 3378.01 1 8 Kln 48.55 34.42 0.65 2.40 86
 C-67 3378.01 1 9 Kln 45.92 36.68 3.41 86
 C-67 3378.01 1 10 Ab 72.86 15.48 0.67 7.19 3.79 100
 C-67 3378.01 1 11 Ab 68.56 18.39 0.54 11.42 1.07 100
 C-67 3378.01 1 12 Kfs 66.17 18.06 0.57 15.20 100
 C-67 3378.01 1 13 Cal 0.99 0.64 54.37 56
 C-67 3378.01 1 14 Ab 68.78 18.69 11.69 0.84 100
 C-67 3378.01 1 15 Ab 66.44 18.54 2.25 11.93 0.83 100
 C-67 3378.01 1 16 Ab 64.56 19.63 3.82 0.48 11.51 100
 C-67 3378.01 2 1 Kfs 66.10 18.20 0.70 15.01 100
 C-67 3378.01 2 2 Rt 1.88 96.28 1.14 0.70 100
 C-67 3378.01 3 1 Kfs 66.36 17.74 15.90 100
 C-67 3378.01 3 2 Zrn 32.84 2.32 1.13 1.04 0.92 61.76 100
 C-67 3378.01 3 3 Kfs 66.89 17.50 15.60 100
 C-67 3378.01 4 1 Kfs 66.68 17.65 15.68 100
 C-67 3378.01 4 2 Kfs 66.34 18.20 15.47 100
 C-67 3378.01 5 1 Kfs 66.14 18.52 1.85 13.51 100
 C-67 3378.01 5 2 Fe-Cal 1.05 54.96 56
 C-67 3378.01 6 1 Fe-Cal 1.15 0.58 54.28 56
 C-67 3378.01 6 2 Fe-Cal 1.26 0.74 54.00 56
 C-67 3378.01 7 1 Kfs 65.97 18.12 0.61 15.31 100
 C-67 3378.01 7 2 Chl 37.88 22.90 14.20 4.95 1.56 3.53 85
 C-67 3378.01 7 3 Kfs 66.14 17.99 1.02 14.85 100
 C-67 3378.01 8 1 Kfs 66.53 17.97 2.35 13.15 100
 C-67 3378.01 8 2 Kfs 65.78 18.12 0.62 15.47 100
 C-67 3378.01 8 3 Ap 8.71 3.21 2.15 37.11 1.33 38.70 8.77 100
 C-67 3378.01 9 1 Fe-Cal 1.27 54.73 56
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Table 2-29A: SEM analyses of sample C-67 3378.01.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 HfO2 Total
 C-67 3378.01 9 2 Ank 13.75 1.08 10.04 31.13 56
 C-67 3378.01 9 3 Kfs 66.98 17.54 0.73 14.76 100
 C-67 3378.01 10 1 Cal+Kln? 24.54 20.61 0.86 53.98 100
 C-67 3378.01 10 2 Fe-Cal 1.34 54.66 56
 C-67 3378.01 10 3 Zrn 31.77 66.49 1.75 100
 C-67 3378.01 10 4 Kfs 66.53 17.67 15.79 100
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Table 2-29B: Mineral modal analysis of sample C-67 3378.01.

Mineral Modal Composition Area

Ab+Qz 78.17 8596293

Kfs 4.34 477497

Kln 0.85 93631

Cal 0.97 106156

Ank 0.06 6776

Ap 0.03 3527

Rt 0.03 3100

Zr 0.01 1050

Chl 1.47 162177
Chl+Ilt+Ap 
clast 2.05 225178

Porosity 12.02 1675976

Sum 100.00 13948416
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Appendix 2-30: BSE images, SEM analyses 
and modal counting results of sample 
Thebaud C-74 3911.66.
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Figure 2-30.1: Sample C-74 3911.66 m reference site 1 (SEM).

Figure 2: 2-30. Sample C-74 3911.66 m site 2 (SEM).
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Figure 3: Sample m site 3 .2-30. C-74 3911.66  (SEM)

Figure 4: 2-30. Sample C-74 3911.66 m site 4 (SEM).
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Figure 5: Sample m site 5 .2-30. C-74 3911.66  (SEM)

Figure 6: 2-30. Sample C-74 3911.66 m site 6 (SEM).
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Figure 7: Sample m site 7 .C-74 3911.66  (SEM)

Figure 8: Sample C-74 3911.66 m site 8 (SEM).
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Figure 9: Sample m site 9 .2-30. C-74 3911.66  (SEM)

Figure 10: 2-30. Sample C-74 3911.66 m site 10 (SEM).
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Figure 11: Sample m site 11 .2-30. C-74 3911.66  (SEM)

Figure 12: 2-30. Sample C-74 3911.66 m site 12 (SEM).
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Figure 13: Sample m site 13 .2-30. C-74 3911.66  (SEM)

1: Illite
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Table 2-30A: SEM analyses of sample C-74 3911.66.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl Cr2O3 CuO ZrO2 BaO Total
 C-74 3911.66 1 1 Rt 2.18 94.71 1.27 1.56 0.29 100
 C-74 3911.66 1 2 Rt 1.69 97.10 0.55 0.66 100
 C-74 3911.66 1 3 Fe-Cal 1.67 0.49 53.84 56
 C-74 3911.66 1 4 Qz 99.99 100
 C-74 3911.66 1 5 Ms 46.83 0.83 35.06 1.05 0.43 0.85 9.98 95
 C-74 3911.66 1 6 Rt 1.33 96.66 1.04 0.98 100
 C-74 3911.66 1 7 Cal 55.59 0.42 56
 C-74 3911.66 1 8 Chl 29.27 23.98 27.01 4.75 85
 C-74 3911.66 1 9 Chl 31.19 22.30 26.55 3.24 1.05 0.68 85
 C-74 3911.66 1 10 Qz 99.99 100
 C-74 3911.66 1 11 Rt 1.18 96.03 0.72 2.08 100
 C-74 3911.66 1 12 Chl 30.86 0.85 22.15 25.99 3.60 0.66 0.87 85
 C-74 3911.66 1 13 Qz 99.99 100
 C-74 3911.66 1 14 Brt 27.60 6.54 8.90 1.14 22.87 32.94 100
 C-74 3911.66 2 1 Fe-Cal 1.64 54.36 56
 C-74 3911.66 2 2 Kfs 60.39 28.93 0.91 0.83 0.59 8.34 100
 C-74 3911.66 2 3 Qz 99.99 100
 C-74 3911.66 2 4 Py 28.23 0.80 70.99 100
 C-74 3911.66 3 1 Qz 99.99 100
 C-74 3911.66 3 2 Ilt 50.63 25.81 3.15 2.51 0.84 7.06 90
 C-74 3911.66 3 3 Qz 80.84 7.09 10.85 1.21 100
 C-74 3911.66 4 1 Fe-Cal 1.19 54.81 56
 C-74 3911.66 4 2 Qz 99.99 100
 C-74 3911.66 4 3 Ab 70.72 18.10 11.18 100
 C-74 3911.66 4 4 Py 2.44 0.83 28.14 1.24 67.37 100
 C-74 3911.66 5 1 Cal 1.10 0.49 54.41 56
 C-74 3911.66 5 2 Qz 98.68 0.98 0.32 100
 C-74 3911.66 5 3 Kfs 58.74 29.12 1.21 3.98 6.96 100
 C-74 3911.66 6 1 Ms 44.65 31.97 7.99 1.56 0.70 8.12 95
 C-74 3911.66 6 2 Qz 99.99 100
 C-74 3911.66 6 3 Mixture 56.56 11.13 9.20 6.52 3.30 2.44 1.89 4.25 1.99 1.20 1.55 100
 C-74 3911.66 7 1 Chr 24.47 19.90 9.00 46.64 100
 C-74 3911.66 7 2 Cal 0.90 0.43 54.68 56
 C-74 3911.66 7 3 Qz 99.64 0.35 100
 C-74 3911.66 7 4 Rt 8.15 84.84 5.10 0.95 0.96 100
 C-74 3911.66 8 1 Mag 0.92 97.66 1.43 100
 C-74 3911.66 8 2 Ms 44.33 1.24 28.09 10.85 1.73 8.75 93
 C-74 3911.66 8 3 Qz 99.99 100
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Table 2-30A: SEM analyses of sample C-74 3911.66.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 Cl Cr2O3 CuO ZrO2 BaO Total
 C-74 3911.66 9 1 Ab 69.05 0.38 19.31 11.27 100
 C-74 3911.66 9 2 Rt 6.44 90.03 1.53 0.89 1.13 100
 C-74 3911.66 9 3 Qz 99.99 100
 C-74 3911.66 10 1 Qz 99.99 100
 C-74 3911.66 10 2 Rt 4.06 94.81 0.59 0.55 100
 C-74 3911.66 10 3 Chl 31.99 22.58 25.87 3.69 0.87 85
 C-74 3911.66 11 1 Qz 99.09 0.66 0.24 100
 C-74 3911.66 11 2 mixture 57.27 16.19 7.51 1.76 5.60 0.66 4.39 6.63 100
 C-74 3911.66 11 3 Rt 0.98 96.86 0.74 1.43 100
 C-74 3911.66 11 4 Chl+Ap 30.14 1.17 23.79 31.65 4.20 3.40 1.15 4.51 100
 C-74 3911.66 12 1 Zrn 31.81 68.19 100
 C-74 3911.66 12 2 Fe-Cal 1.37 0.52 1.15 52.97 56
 C-74 3911.66 12 3 mixture 67.81 2.89 9.77 6.46 3.76 8.02 1.30 100
 C-74 3911.66 12 4 Qz 99.99 100
 C-74 3911.66 12 5 Cal 0.69 4.22 51.09 56
 C-74 3911.66 12 6 Rt 98.85 1.14 100
 C-74 3911.66 13 1 Ilt 44.69 24.57 9.59 2.73 8.42 90
 C-74 3911.66 13 2 Qz 99.99 100
 C-74 3911.66 13 3 Rt 1.39 95.80 0.79 2.01 100
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Table 2-30B: Mineral modal analysis of sample C-74 3911.66.

Mineral Modal Composition Area

Ab+Qz 78.37 7741936

Cal 0.97 95828

Chl 2.57 254004

Ilt(Ms) 1.63 160843

Kfs 2.09 206286

Ap 0.16 15363

Rt 0.32 31424

Py, Mag, Brt, 
Zr, Chr 0.32 31426

Porosity 13.59 2526615

Sum 100.00 18597888
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Appendix 2-31: BSE images, SEM analyses 
and modal counting results of sample 
Thebaud I-93 3924.81.
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Figure 2-31.1: Sample I-93 3924.81 m site 1 (SEM).

Figure .2: 2-31 Sample I-93 3924.81 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-31 I-93 3924.81 

Figure .4: 2-31 Sample I-93 3924.81 m site 4 (SEM).
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Figure .5: Sample m site 5 (SEM).2-31 I-93 3924.81 

Figure .6: 2-31 Sample I-93 3924.81 m site 6 (SEM).
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Figure .7: Sample m site 7 (SEM).2-31 I-93 3924.81 

Figure .8: 2-31 Sample I-93 3924.81 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-31 I-93 3924.81 

Figure .10: 2-31 Sample I-93 3924.81 m site 10 (SEM).
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Figure .11: Sample m site 11 (SEM).2-31 I-93 3924.81 

Figure .12: 2-31 Sample I-93 3924.81 m site 12 (SEM).
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Figure .13: Sample m site 13 (SEM).2-31 I-93 3924.81 
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Table 2-31A: SEM analyses of sample I-93 3924.81.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 CuO ZrO2 In2O3 Total
 I-93  3924.81 1 1 Fe-cal 1.48 0.91 0.44 53.17 56
 I-93  3924.81 1 2 Rt+other 25.24 66 3.25 3 2.5 100
 I-93  3924.81 1 3 Rt 99.64 0.36 100
 I-93  3924.81 1 4 Rt 0.82 98.45 0.42 0.31 100
 I-93  3924.81 1 5 Rt 99.52 0.48 100
 I-93  3924.81 1 6 Rt 99.17 0.83 100
 I-93  3924.81 1 7 Qz 100 100
 I-93  3924.81 1 8 Qz 100 100
 I-93  3924.81 1 9 Ms 47.72 1.19 33.73 1.20 0.55 0.57 10.05 95
 I-93  3924.81 1 10 Qz 100 100
 I-93  3924.81 1 11 Chl 38.88 18.59 23.51 3.78 0.24 85
 I-93  3924.81 1 12 Chl 33.97 22.04 22.36 3.43 0.69 1.72 0.81 85
 I-93  3924.81 1 13 Qz 99.64 0.36 100
 I-93  3924.81 1 14 Chl 28.64 22.12 29.45 4.00 0.80 85
 I-93  3924.81 1 15 Chl 28.81 22.58 29.23 4.38 85
 I-93  3924.81 1 16 Chl+Py 23.38 19.74 32.76 3.87 0.52 19.73 100
 I-93  3924.81 1 17 Ms 49.79 0.45 32.69 1.15 0.65 0.95 9.33 95
 I-93  3924.81 1 18 Ilt 44.60 0.37 24.23 9.33 4.16 0.41 6.17 0.73 90
 I-93  3924.81 1 19 Chl 28.34 22.37 30.30 3.98 85
 I-93  3924.81 1 20 Rt 0.56 96.74 0.7 2.01 100
 I-93  3924.81 1 21 Qz 100 100
 I-93  3924.81 1 22 Chl 36.75 22.58 18.88 3.03 0.80 2.41 0.54 85
 I-93  3924.81 1 23 Qz 98.01 0.81 1.17 100
 I-93  3924.81 1 24 hole+other 29.51 18.33 12.25 8.62 25.3 3.8 1.99 70.7
 I-93  3924.81 1 25 Ms 44.91 0.68 26.99 12.78 3.52 0.49 5.63 95
 I-93  3924.81 1 26 Qz 100 100
 I-93  3924.81 1 27 Ab 65.16 19.31 3.06 0.88 11.01 0.58 100
 I-93  3924.81 1 28 mixture 66.52 0.46 7.07 15.21 1.73 2.06 1.09 0.57 1.43 3.34 0.53 99.47
 I-93  3924.81 1 29 mixture 81.41 5.63 11.17 1.47 0.32 100
 I-93  3924.81 1 30 Ms 46.43 0.30 28.55 8.78 2.73 0.54 7.68 95
 I-93  3924.81 1 31 Qz 100 100
 I-93  3924.81 2 1 Chl 28.10 23.15 28.73 4.17 0.84 85
 I-93  3924.81 2 2 Rt+other 13.93 68.21 9.2 6.43 1.4 0.83 100
 I-93  3924.81 2 3 Qz 100 100
 I-93  3924.81 2 4 Rt 1.33 96.21 2.46 100
 I-93  3924.81 3 1 Rt 1.13 96.7 0.73 1.44 100
 I-93  3924.81 3 2 Qz 87.29 4.79 6.75 1.16 100
 I-93  3924.81 3 3 Cal 3.72 52.28 56
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Table 2-31A: SEM analyses of sample I-93 3924.81.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 CuO ZrO2 In2O3 Total
 I-93  3924.81 3 4 Chl 34.81 21.17 24.06 4.05 0.00 0.93 85
 I-93  3924.81 4 1 Fe-cal 1.51 0.56 53.93 56
 I-93  3924.81 4 2 Chl 29.64 0.96 22.02 26.27 5.65 0.45 85
 I-93  3924.81 4 3 Qz 100 100
 I-93  3924.81 4 4 Fe-cal 1.03 0.61 54.36 56
 I-93  3924.81 4 5 Rt+Qz 21.63 72.79 3.8 0.57 1.22 100
 I-93  3924.81 4 6 Fe-cal 1.27 54.73 56
 I-93  3924.81 4 7 Ab 67.99 19.29 1.1 10.95 0.67 100
 I-93  3924.81 5 1 Ab 66.72 18.97 0.84 0.94 11.71 0.83 100
 I-93  3924.81 5 2 Ilt 57.42 18.86 3.72 1.73 4.58 3.69 90
 I-93  3924.81 5 3 Fe-cal 1.00 0.93 2.34 0.57 0.76 50.42 56
 I-93  3924.81 5 4 Cal+Ab 32.44 5.89 1.53 1.27 29.91 2.93 0.51 2.21 22.74 0.58 76.67
 I-93  3924.81 5 5 Ilt 51.35 26.37 4.16 2.08 6.04 90
 I-93  3924.81 6 1 Cal 0.57 55.43 56
 I-93  3924.81 6 2 Chl 28.19 20.93 21.60 0.56 13.72 85
 I-93  3924.81 6 3 Zrn 30.83 69.17 100
 I-93  3924.81 6 4 Chl 27.55 20.49 24.39 1.17 11.41 85
 I-93  3924.81 6 5 Rt 100 100
 I-93  3924.81 6 6 Ab 70.15 18.85 10.67 0.33 100
 I-93  3924.81 6 7 Chl 31.54 21.77 25.42 6.26 85
 I-93  3924.81 7 1 Rt 98.09 1.91 100
 I-93  3924.81 7 2 Rt 0.98 97.79 1.23 100
 I-93  3924.81 7 3 Ab 67.5 19.92 1.22 0.81 9.44 1.11 100
 I-93  3924.81 7 4 Ilt 51.36 24.50 5.54 2.19 0.94 5.47 90
 I-93  3924.81 7 5 Chl 39.27 23.78 15.80 2.85 1.09 2.21 85
 I-93  3924.81 7 6 Qz 98.3 1.08 0.61 100
 I-93  3924.81 7 7 Qz 97.84 1.4 0.4 0.36 100
 I-93  3924.81 7 8 Ab 66.68 19.3 1.35 11.77 0.9 100
 I-93  3924.81 8 1 Zrn 31.39 68.61 100
 I-93  3924.81 8 2 Rt 1.01 96.49 1.19 1.31 100
 I-93  3924.81 8 3 Ms 47.64 0.91 33.44 1.76 0.95 0.79 9.52 95
 I-93  3924.81 8 4 Py 1.11 0.73 28.85 69.31 100
 I-93  3924.81 8 5 Ab 67.73 18.43 0.82 11.87 1.14 100
 I-93  3924.81 9 1 Chl 31.17 22.79 26.61 4.44 85
 I-93  3924.81 9 2 Qz 98.78 0.58 0.64 100
 I-93  3924.81 9 3 Chr 25.79 27.99 8.3 37.93 100
 I-93  3924.81 9 4 Ms 47.14 1.12 29.83 6.01 0.96 0.49 9.44 95
 I-93  3924.81 9 5 Rt 100 100
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Table 2-31A: SEM analyses of sample I-93 3924.81.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 CuO ZrO2 In2O3 Total
 I-93  3924.81 9 6 Ab 54.44 21.54 14.17 1.9 7.95 100
 I-93  3924.81 9 7 Chl 29.28 22.87 28.11 4.74 85
 I-93  3924.81 10 1 Cal 1.72 54.28 56
 I-93  3924.81 10 2 Qz 100 100
 I-93  3924.81 10 3 Ilt 50.81 26.24 2.96 2.34 1.13 6.52 90
 I-93  3924.81 10 4 Ilt 59.29 4.67 17.41 1.14 2.30 5.18 90
 I-93  3924.81 10 5 Qz 98.21 1.15 0.64 100
 I-93  3924.81 11 1 Ilt 52.95 22.00 4.52 2.58 1.36 6.17 0.43 90
 I-93  3924.81 11 2 Ilt 48.59 26.17 2.48 1.32 1.38 6.34 2.91 0.80 90
 I-93  3924.81 11 3 Zrn 30.73 69.27 100
 I-93  3924.81 11 4 Chl 20.44 15.21 28.01 0.99 9.93 7.12 3.29 85
 I-93  3924.81 11 5 Fe-cal 1.42 0.55 54.03 56
 I-93  3924.81 12 1 Rt 2.56 94.29 1.25 1.9 100
 I-93  3924.81 12 2 Chl 30.68 21.77 20.51 12.04 85
 I-93  3924.81 12 3 Ilt 46.08 32.98 0.77 0.68 9.49 90
 I-93  3924.81 12 4 Qz 99.57 0.43 100
 I-93  3924.81 12 5 Fe-cal 4.79 1.60 1.08 0.58 46.24 1.71 56
 I-93  3924.81 12 6 Ilt 45.78 2.82 29.64 2.50 0.95 0.78 7.52 90
 I-93  3924.81 12 7 Ilt 50.49 25.56 5.88 1.56 0.77 5.75 90
 I-93  3924.81 13 1 Ms 47.19 35.44 2.75 1.25 8.37 95
 I-93  3924.81 13 2 Rt 99.03 0.97 100
 I-93  3924.81 13 3 Rt 2.1 97.18 0.72 100
 I-93  3924.81 13 4 Chl 28.61 22.88 29.54 3.98 85
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Table 2-31B: Mineral modal anlaysis of sample I-93 3924.81.

Mineral Modal Composition Area

Ab+Qz 69.40 5909761

Cal 2.26 192303

Chl 6.34 540167

Ilt(Ms) 2.46 209758

Rt 0.29 24388

Py, Zrn, Chr 0.30 25317

Porosity 18.95 3516895

Sum 100.00 18555264
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Appendix 2-32: BSE images, SEM analyses 
and modal counting results of sample 
Thebaud-3 3912.40.
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Figure 2-32.1: Sample Th-3 3912.4 m site A-2 (SEM).

Figure .2: 2-32 Sample Th-3 3912.4 m site 1 (SEM).
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Figure .3: Sample m site 2 (SEM).2-32 Th-3 3912.4 

Figure .4: 2-32 Sample Th-3 3912.4 m site 3 (SEM).
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Figure .5: Sample m site 4 (SEM).2-32 Th-3 3912.4 

Figure .6: 2-32 Sample Th-3 3912.4 m site 5 (SEM).
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Figure .7: Sample m site 6 (SEM).2-32 Th-3 3912.4 

Figure .8: 2-32 Sample Th-3 3912.4 m site 7 (SEM).
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Figure .9: Sample m site 8 (SEM).2-32 Th-3 3912.4 

Figure .10: 2-32 Sample Th-3 3912.4 m site 9 (SEM).
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Figure .11: Sample m site 10 (SEM).2-32 Th-3 3912.4 

Figure .12: 2-32 Sample Th-3 3912.4 m site 11 (SEM).
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Figure .13: Sample m site 12 (SEM).2-32 Th-3 3912.4 
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Figure .14: 2-32 Sample Th-3 3912.4 m site 13 (SEM).
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Table 2-32A: SEM analyses of sample Th-3 3912.40.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl Nb2O5 BaO Cr2O3 Total
 Th-3(6) 3912.40 A-2 1 Py 27.74 72.27 100
 Th-3(6) 3912.40 A-2 2 Py 27.98 72.02 100
 Th-3(6) 3912.40 A-2 3 Py 27.78 72.24 100
 Th-3(6) 3912.40 A-2 4 Py 27.25 72.76 100
 Th-3(6) 3912.40 A-2 5 Py 27.66 72.34 100
 Th-3(6) 3912.40 A-2 6 Py 27.99 72.02 100
 Th-3(6) 3912.40 A-2 7 Py 29.1 70.89 100
 Th-3(6) 3912.40 A-2 8 Py 27.7 72.32 100
 Th-3(6) 3912.40 A-2 9 Py 1.01 0.7 28.96 0.62 68.72 100
 Th-3(6) 3912.40 A-2 10 Qz 100 100
 Th-3(6) 3912.40 A-2 11 Chl 32.35 22.68 23.09 4.26 0.62 0.69 0.74 0.60 85
 Th-3(6) 3912.40 A-2 12 Qz 100 100
 Th-3(6) 3912.40 A-2 13 mixture 72.3 6.75 9.34 2.64 2.94 1.7 0.57 2.92 0.85 100
 Th-3(6) 3912.40 A-2 14 Qz 100 100
 Th-3(6) 3912.40 A-2 15 Cal 56.00 56
 Th-3(6) 3912.40 A-2 16 Chl 32.62 23.21 22.38 4.26 0.78 1.22 0.52 85
 Th-3(6) 3912.40 A-2 17 Ab 68.65 19.05 12.32 100
 Th-3(6) 3912.40 A-2 18 Qz 100 100
 Th-3(6) 3912.40 A-2 19 Qz 100 100
 Th-3(6) 3912.40 A-2 20 Qz 100 100
 Th-3(6) 3912.40 A-2 21 mixture 66.66 4.63 6.52 8.36 8.2 0.98 1.01 3.05 0.56 100
 Th-3(6) 3912.40 A-2 22 Chl 33.24 22.15 24.05 4.61 0.00 0.00 0.95 85
 Th-3(6) 3912.40 A-2 23 Chl 40.00 23.58 13.85 3.21 0.82 3.05 0.49 85
 Th-3(6) 3912.40 A-2 24 Py 6.2 3.34 25.95 0.63 0.45 0.35 63.1 100
 Th-3(6) 3912.40 A-2 25 Qz 100 100
 Th-3(6) 3912.40 A-2 26 Qz 100 100
 Th-3(6) 3912.40 A-2 27 Qz 100 100
 Th-3(6) 3912.40 A-2 28 Chl 50.60 12.82 15.68 2.99 1.16 0.46 1.28 85
 Th-3(6) 3912.40 A-2 29 Chl 32.66 22.55 23.79 4.26 0.54 0.73 0.46 85
 Th-3(6) 3912.40 A-2 30 Chl 34.57 21.94 22.41 4.07 0.60 0.94 0.47 85
 Th-3(6) 3912.40 A-2 31 Qz 100 100
 Th-3(6) 3912.40 A-2 32 Qz 100 100
 Th-3(6) 3912.40 A-2 33 Chl 32.93 22.90 22.86 4.50 0.51 0.71 0.60 85
 Th-3(6) 3912.40 A-2 34 Chl 38.20 23.96 15.45 3.15 1.00 2.77 0.47 85
 Th-3(6) 3912.40 A-2 35 Chl 43.16 14.89 18.66 3.15 1.67 0.82 0.85 1.21 0.59 85
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Table 2-32A: SEM analyses of sample Th-3 3912.40.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl Nb2O5 BaO Cr2O3 Total
 Th-3(6) 3912.40 A-2 36 Qz 100 100
 Th-3(6) 3912.40 A-2 37 Chl 32.95 23.69 22.14 4.18 0.71 0.96 0.33 85
 Th-3(6) 3912.40 A-2 38 Qz 98 2 100
 Th-3(6) 3912.40 A-2 39 Py 0.24 27.2 72.56 100
 Th-3(6) 3912.40 1 1 Fe-cal 1.48 0.78 53.74 56
 Th-3(6) 3912.40 1 2 Qz 100 100
 Th-3(6) 3912.40 1 3 Chl 38.66 20.43 19.61 3.95 0.82 1.15 0.34 85
 Th-3(6) 3912.40 1 4 Qz 100 100
 Th-3(6) 3912.40 1 5 Qz 100 100
 Th-3(6) 3912.40 1 6 Qz 98.73 0.95 0.31 100
 Th-3(6) 3912.40 1 7 Ms 48.86 0.60 30.22 3.02 1.85 0.53 9.91 95
 Th-3(6) 3912.40 1 8 Chl 39.49 21.71 16.30 3.77 0.83 1.91 0.94 85
 Th-3(6) 3912.40 1 9 Qz 100 100
 Th-3(6) 3912.40 1 10 Chl 44.61 17.68 13.92 3.33 1.63 1.19 1.80 0.85 85
 Th-3(6) 3912.40 1 11 mixture 64.67 5.14 7.76 11.6 6.55 0.85 2.46 0.98 100
 Th-3(6) 3912.40 1 12 Py 2.13 1.35 27.67 56.65 100
 Th-3(6) 3912.40 1 13 Rt 7.92 88.45 0.83 2.21 0.6 100
 Th-3(6) 3912.40 2 1 Qz 100 100
 Th-3(6) 3912.40 2 2 Qz 100 100
 Th-3(6) 3912.40 2 3 Rt 5.04 83.59 3.94 6.71 0.72 100
 Th-3(6) 3912.40 3 1 Qz 100 100
 Th-3(6) 3912.40 3 2 Rt 97.53 1.9 0.57 100
 Th-3(6) 3912.40 3 3 Altered Kfs 62.34 19.53 8.57 1.12 8.15 0.29 100
 Th-3(6) 3912.40 4 1 Qz 100 100
 Th-3(6) 3912.40 4 2 Py 28.57 71.43 100
 Th-3(6) 3912.40 4 3 Qz 100 100
 Th-3(6) 3912.40 5 1 Rt 92.76 3.28 3.96 100
 Th-3(6) 3912.40 5 2 Rt 99.24 0.76 100
 Th-3(6) 3912.40 5 3 Ab 69.36 18.64 12 100
 Th-3(6) 3912.40 6 1 Qz 100 100
 Th-3(6) 3912.40 6 2 Rt 0.77 96.74 0.97 1.53 100
 Th-3(6) 3912.40 7 1 Fe-cal 1.09 0.61 0.83 53.47 56
 Th-3(6) 3912.40 7 2 Qz 100 100
 Th-3(6) 3912.40 8 1 Rt 2.68 95.48 1.33 0.52 100
 Th-3(6) 3912.40 8 2 Qz 100 100
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Table 2-32A: SEM analyses of sample Th-3 3912.40.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O SO3 Cl Nb2O5 BaO Cr2O3 Total
 Th-3(6) 3912.40 8 3 Py 2.03 29.17 68.79 100
 Th-3(6) 3912.40 9 1 Py 25.82 65.9 100
 Th-3(6) 3912.40 9 2 Qz 100 100
 Th-3(6) 3912.40 10 1 Qz 100 100
 Th-3(6) 3912.40 10 2 Py 1.75 27.66 2.06 2.29 66.23 100
 Th-3(6) 3912.40 10 3 Qz 100 100
 Th-3(6) 3912.40 11 1 Py+Ab 40.88 11.4 8.98 1.01 8.77 28.04 0.93 100
 Th-3(6) 3912.40 11 2 Qz 100 100
 Th-3(6) 3912.40 12 1 Cal 0.75 4.60 50.65 56
 Th-3(6) 3912.40 12 2 Rt 1.47 96.39 1.2 0.95 100
 Th-3(6) 3912.40 12 3 Qz 100 100
 Th-3(6) 3912.40 13 1 Qz 100 100
 Th-3(6) 3912.40 13 2 Chl 39.12 21.70 17.04 3.49 1.22 2.09 0.34 85
 Th-3(6) 3912.40 13 3 Ilt 52.44 0.47 20.03 6.83 1.90 1.11 0.65 3.69 2.89 90
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Table 2-32B: Mineral modal analysis of sample Th-3 3912.40.

Mineral Modal composition Area

Ab+Qz 81.36 11223477

Cal 2.54 349951

Chl 6.56 904726

Ilt+Ms 1.25 173100

Py 0.35 48731

Rt 0.36 50198

Porosity 7.57 1406123

Sum 100.00 18573672
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Appendix 2-33: BSE images, SEM analyses 
and modal counting results of sample  
Venture B-52 5045.32.
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Figure 2-33.1: Sample m reference site 1.B-52 5045.32 

Figure 2: 2-33. Sample B-52 5045.32 m site 2.
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Figure 3: Sample m site 3.2-33. B-52 5045.32 

Figure 4: 2-33. Sample B-52 5045.32 m site 4.
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Figure 5: Sample m site 5.2-33. B-52 5045.32 

Figure 6: 2-33. Sample B-52 5045.32 m site 6.
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Figure 7: Sample m site 7.2-33. B-52 5045.32 

Figure 8: 2-33. Sample B-52 5045.32 m site 8.
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Figure 9: Sample m site 9.2-33. B-52 5045.32 

Figure 10: 2-33. Sample B-52 5045.32 m site 10.
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Figure 11: Sample m site 11.2-33. B-52 5045.32 

1: Rutile
2: Fe-Calcite
3: mixture1

2

3

420



Table 2-33A: SEM analyses of sample B-52 5045.32.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 ZrO2 WO3 Total
 B-52 5045.32 1 1 Ms+Mag 45.97 30.76 14.01 2.85 6.20 0.23 100
 B-52 5045.32 1 2 Fe-Cal 1.28 1.51 0.57 2.33 49.72 0.59 56
 B-52 5045.32 1 3 Fe-Cal 1.35 0.45 0.54 53.66 56
 B-52 5045.32 1 4 Ap 51.66 43.84 4.52 0.00 100
 B-52 5045.32 1 5 Rt 6.85 80.58 5.31 4.00 0.90 0.22 0.34 0.20 1.62 100
 B-52 5045.32 1 6 Qz 99.99 100
 B-52 5045.32 1 7 Ap 0.77 47.98 0.51 42.69 8.05 100
 B-52 5045.32 1 8 Fe-Cal 1.26 0.54 0.55 53.66 56
 B-52 5045.32 1 9 Fe-Cal 1.37 0.48 54.15 56
 B-52 5045.32 1 10 Qz 99.17 0.82 100
 B-52 5045.32 1 11 Qz 99.37 0.62 100
 B-52 5045.32 1 12 Ilt 48.74 28.79 2.78 1.38 8.31 90
 B-52 5045.32 1 13 Ap 49.13 0.65 40.60 1.50 8.12 100
 B-52 5045.32 2 1 Chr 20.09 22.26 8.06 49.61 100
 B-52 5045.32 2 2 Ap 51.63 44.68 3.68 0.00 100
 B-52 5045.32 2 3 Py 27.57 3.54 68.89 100
 B-52 5045.32 2 4 Py 0.24 27.80 0.15 0.93 70.87 100
 B-52 5045.32 2 5 Ap 1.43 49.59 42.55 0.97 5.46 100
 B-52 5045.32 2 6 Fe-Cal 1.33 0.65 2.19 51.83 56
 B-52 5045.32 2 7 Fe-Cal 0.52 1.01 0.43 54.02 56
 B-52 5045.32 2 8 Ab 69.87 18.52 11.61 100
 B-52 5045.32 2 9 Fe-Cal 1.16 0.57 54.26 56
 B-52 5045.32 2 10 Fe-Cal 1.32 0.34 54.35 56
 B-52 5045.32 2 11 mixture 19.17 20.28 18.67 24.55 4.01 13.32 100
 B-52 5045.32 2 12 mixture 18.46 28.27 15.44 24.37 3.28 10.19 100
 B-52 5045.32 3 1 Fe-Cal 1.54 0.40 2.02 52.04 56
 B-52 5045.32 3 2 Qz 99.99 100
 B-52 5045.32 3 3 Fe-Cal 4.88 3.31 1.09 0.37 1.31 44.16 0.89 56
 B-52 5045.32 4 1 Ap 0.90 0.55 48.94 42.00 0.77 6.82 100
 B-52 5045.32 4 2 mixture 27.72 0.47 21.62 32.83 5.32 12.06 100
 B-52 5045.32 4 3 Qz 99.99 100
 B-52 5045.32 4 4 Fe-Cal 1.09 0.59 1.90 52.43 56
 B-52 5045.32 5 1 Fe-Cal 1.38 0.52 1.37 52.74 56
 B-52 5045.32 5 2 Ap+other 16.19 3.74 0.54 35.83 0.94 35.68 0.70 6.41 100
 B-52 5045.32 5 3 Qz 99.99 100
 B-52 5045.32 6 1 Zr 31.49 68.51 100
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Table 2-33A: SEM analyses of sample B-52 5045.32.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Cr2O3 ZrO2 WO3 Total
 B-52 5045.32 6 2 Chl(altered Kfs) 41.12 29.23 19.23 3.86 6.54 100
 B-52 5045.32 6 3 Fe-Cal 1.74 0.78 0.76 52.72 56
 B-52 5045.32 6 4 Rt 1.41 96.25 0.81 1.26 0.25 100
 B-52 5045.32 7 1 Rt 79.60 0.84 19.57 100
 B-52 5045.32 7 2 Fe-Cal 1.78 0.62 3.14 50.46 56
 B-52 5045.32 7 3 Qz 99.99 100
 B-52 5045.32 8 1 Py 28.69 71.32 100
 B-52 5045.32 8 2 Rt 1.43 94.48 1.38 1.53 1.18 100
 B-52 5045.32 8 3 Chl 26.27 20.19 25.83 12.70 85
 B-52 5045.32 8 4 Rt 91.94 0.99 7.05 100
 B-52 5045.32 8 5 Ab 78.02 13.98 7.99 100
 B-52 5045.32 8 6 Qz 99.99 100
 B-52 5045.32 9 1 Fe-Cal 1.26 0.45 1.42 52.86 56
 B-52 5045.32 9 2 Ap 51.24 44.22 3.99 0.55 100
 B-52 5045.32 9 3 Chl(altered Kfs) 40.49 3.59 25.13 21.93 4.49 0.67 2.93 0.76 100
 B-52 5045.32 9 4 Chloritized Kfs 63.49 0.70 23.01 4.57 1.76 6.20 0.27 100
 B-52 5045.32 10 1 Py 28.57 0.20 71.24 100
 B-52 5045.32 10 2 Fe-Cal 1.15 0.52 2.43 51.91 56
 B-52 5045.32 10 3 Qz 99.99 100
 B-52 5045.32 10 4 Qz 99.99 100
 B-52 5045.32 11 1 Rt 1.69 97.15 1.16 100
 B-52 5045.32 11 2 Fe-Cal 1.26 0.64 1.69 52.40 56
 B-52 5045.32 11 3 mixture 36.26 20.32 22.09 13.87 2.52 4.54 0.39 100
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Table 2-33B: Mineral modal analysis of sample B-52 5045.32.

Mineral Modal Composition Area

Ab+Qz 59.56 4859009

Ap 0.41 33745

Cal 33.91 2766460

Chl 1.03 83912

Ilt(Ms) 2.41 196271

Kfs 2.09 170353

Rt 0.20 16565

Chr,Py, Zr 0.18 14318

Porosity 0.22 30491

Sum 100.00 13934592
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Appendix 2-34: BSE images, SEM analyses 
and modal counting results of sample 
Venture H-22 4968.05.
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Figure 2-34.1: Sample H-22 4968.05 m site 1 (SEM).

Figure .2: 2-34 Sample H-22 4968.05 m site 2 (SEM).
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Figure .3: Sample m site 3 (SEM).2-34 H-22 4968.05 

Figure .4: 2-34 Sample H-22 4968.05 m site 4 (SEM).

1: Chromite
2: Illite
3: Pyrite
4: mixture
5: Rutile
6: Chlorite
7: Fe-calcite
8: Fe-calcite
9: Chlorite
10: Fe-calcite
11: Quartz
12: Chlorite

1: Pyrite
2: Chlorite
3: Pyrite
4: Pyrite
5: Rutile
6: Rutile
7: Chlorite
8: Chlorite
9: Pyrite
10: Quartz
11: Muscovite
12: Pyrite

1

2

3
4

5

6

7 8

9

10

1112

1 2

3

4

5
67

8

9

10

11

12

426



Figure .5: Sample m site 5 (SEM).2-34 H-22 4968.05 

Figure .6: 2-34 Sample H-22 4968.05 m site 6 (SEM).

1: Pyrite
2: Quartz
3: Pyrite
4: Rutile
5: Rutile+Albite
6: Apatite
7: Chlorite
8: Chlorite
9: Illite

1: Ankerite
2: Apatite
3: Rutile
4: Rutile
5: Albite
6: Fe-calcite
7: Fe-calcite
8: Muscovite
9: Pyrite
10: Ankerite
11: Rutile
12: 
Muscovite+Calcite
13: Illite+Calcite

1

2

3

4

5

6 7

8

9

1
2

3

4

5
6

7
8 9

10

11

12

13

427



Figure .7: Sample m site 7 (SEM).2-34 H-22 4968.05 

Figure .8: 2-34 Sample H-22 4968.05 m site 8 (SEM).
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Figure .9: Sample m site 9 (SEM).2-34 H-22 4968.05 

Figure .10: 2-34 Sample H-22 4968.05 m site 10 (SEM).
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Figure .11: Sample m site 11 (SEM).2-34 H-22 4968.05 

Figure .12: 2-34 Sample H-22 4968.05 m site 12 (SEM).
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Figure .13: Sample m site 13 (SEM).2-34 H-22 4968.05 
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Table 2-34A: SEM analyses of sample H22-4968.05.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 V2O5 Cr2O3 ZrO2 Nb2O5 La2O3 Ce2O3 Nd2O3 WO3 Total
 H22-4968.05 1 1 Fe-cal 1.63 0.50 53.88 56
 H22-4968.05 1 2 Qz 100 100
 H22-4968.05 1 3 Ilt 48.69 26.23 4.09 1.67 0.55 8.55 0.21 90
 H22-4968.05 1 4 Ap 48.65 44.29 0.7 4.55 1.8 100
 H22-4968.05 1 5 Qz 100 100
 H22-4968.05 1 6 Rt 2.63 92.44 2.31 2.64 100
 H22-4968.05 1 7 Fe-cal 1.86 0.60 0.75 52.78 56
 H22-4968.05 1 8 Ms 47.15 1.16 33.78 1.66 1.18 1.07 8.97 95
 H22-4968.05 1 9 Fe-cal 1.15 54.86 56
 H22-4968.05 1 10 Rt 99.42 0.59 100
 H22-4968.05 1 11 Qz 100 100
 H22-4968.05 1 12 Rt 1.78 95.5 1.4 1.33 100
 H22-4968.05 1 13 Qz 94.51 1.97 2.69 0.5 0.35 100
 H22-4968.05 1 14 Chl 35.40 0.58 22.24 17.56 3.71 0.86 0.55 2.58 0.65 0.84 85
 H22-4968.05 1 15 mixture 77.46 14.63 2.44 1.26 0.36 3.84 100
 H22-4968.05 1 16 Qz 100 100
 H22-4968.05 1 17 Ilt+Ap 54.21 25.83 5.8 2.52 2.36 2.67 4.76 1.26 0.6 100
 H22-4968.05 1 18 Ilt 54.12 23.55 3.29 2.34 6.35 0.35 90
 H22-4968.05 1 19 mixture 80.18 12.28 1.67 0.83 0.32 3.71 1 100
 H22-4968.05 1 20 Chl 34.31 0.41 22.82 19.49 3.49 0.87 0.66 2.27 0.67 85
 H22-4968.05 1 21 Chl 38.90 0.94 23.47 11.35 4.05 0.69 0.37 4.90 0.34 85
 H22-4968.05 1 22 Chl 29.13 21.12 24.62 4.64 1.57 0.78 2.55 0.59 85
 H22-4968.05 1 23 Qz 99.49 0.49 100
 H22-4968.05 1 24 mixture 44.28 14.48 22.5 8.19 2.72 0.74 0.98 4.44 0.7 0.93 100
 H22-4968.05 1 25 Ilt 49.77 0.77 19.04 10.72 5.91 0.80 3.01 90
 H22-4968.05 1 26 Rt 2.89 95 1.06 1.07 100
 H22-4968.05 1 27 Qz 99.07 0.94 100
 H22-4968.05 1 28 Chl 31.33 21.62 23.25 4.52 0.66 0.83 0.91 1.87 85
 H22-4968.05 1 29 Qz 100 100
 H22-4968.05 1 30 Rt+chl 25.67 41 15.51 9.16 1.81 1.19 0.75 2.88 1.05 0.94 100
 H22-4968.05 1 31 Chl 35.62 0.91 22.81 16.61 3.90 0.69 0.70 2.44 1.33 85
 H22-4968.05 1 32 Rt 4.86 91.14 1.64 1.74 0.38 0.24 100
 H22-4968.05 1 33 Qz 100 100
 H22-4968.05 1 34 Qz 91.34 5.46 1.67 0.5 1.02 100
 H22-4968.05 2 1 Fe-cal 0.72 2.35 1.04 0.75 51.14 56
 H22-4968.05 2 2 Fe-cal 1.37 0.66 53.97 56
 H22-4968.05 2 3 Fe-cal 1.40 0.87 0.76 52.96 56
 H22-4968.05 2 4 Fe-cal 1.76 0.58 0.85 52.81 56
 H22-4968.05 2 5 Rt 12.17 134.1 146
 H22-4968.05 2 6 Rt 9.16 87.76 3.09 100
 H22-4968.05 2 7 Ilt 44.32 4.65 30.72 1.09 0.57 0.66 8.00 90
 H22-4968.05 2 8 Ap+chl 31.13 19.71 19.53 3.17 12.03 1.94 12.03 0.46 100
 H22-4968.05 2 9 Fe-cal 2.90 2.12 3.02 0.91 47.06 56
 H22-4968.05 2 10 Qz 100 100
 H22-4968.05 2 11 Py 4.43 1.47 29.51 1.12 0.28 63.18 100
 H22-4968.05 2 12 mixture 41.48 8.75 15.62 2.57 31.58 100
 H22-4968.05 3 1 Chr 30.72 15.89 15.30 38.08 100
 H22-4968.05 3 2 Ilt 48.17 26.42 3.72 2.33 9.38 90
 H22-4968.05 3 3 Py 0.79 29.46 0.39 69.37 100

432



Table 2-34A: SEM analyses of sample H22-4968.05.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 V2O5 Cr2O3 ZrO2 Nb2O5 La2O3 Ce2O3 Nd2O3 WO3 Total
 H22-4968.05 3 4 mixture 82.1 3.02 1.4 2.5 4.21 6.32 0.43 100
 H22-4968.05 3 5 Rt 0.79 97.68 0.67 0.88 100
 H22-4968.05 3 6 Chl 26.61 23.37 25.96 9.05 0.00 85
 H22-4968.05 3 7 Fe-cal 2.23 0.62 0.86 52.29 56
 H22-4968.05 3 8 Fe-cal 2.30 1.19 2.22 0.60 0.86 48.84 56
 H22-4968.05 3 9 Chl 36.84 15.15 26.50 5.36 0.92 0.26 85
 H22-4968.05 3 10 Fe-cal 1.11 0.62 1.11 52.94 0.22 56
 H22-4968.05 3 11 Qz 100 100
 H22-4968.05 3 12 Chl 46.44 19.01 12.18 3.20 1.00 2.72 0.43 85
 H22-4968.05 4 1 Py 4.62 3.63 28.89 0.76 0.97 61.13 100
 H22-4968.05 4 2 Chl 28.55 1.34 18.71 24.90 11.15 0.36 85
 H22-4968.05 4 3 Py 8.34 5.33 32.64 1.06 0.71 0.57 0.39 50.49 0.47 100
 H22-4968.05 4 4 Py 11.57 1.66 25.87 0.22 0.35 60.3 100
 H22-4968.05 4 5 Rt 99.28 0.72 100
 H22-4968.05 4 6 Rt 100 100
 H22-4968.05 4 7 Chl 27.49 22.17 25.53 9.81 85
 H22-4968.05 4 8 Chl 27.06 1.17 22.13 24.65 9.96 85
 H22-4968.05 4 9 Py 1.39 27.56 0.31 0.28 1.17 69.29 100
 H22-4968.05 4 10 Qz 100 100
 H22-4968.05 4 11 Ms 45.93 33.72 5.18 1.43 0.78 7.98 95
 H22-4968.05 4 12 Py 0.86 30.68 0.46 68 100
 H22-4968.05 5 1 Py 0.47 29.05 0.31 0.57 69.62 100
 H22-4968.05 5 2 Qz 100 100
 H22-4968.05 5 3 Py 3.55 2.06 24.7 8.52 0.45 60.73 100
 H22-4968.05 5 4 Rt 6.25 88.17 2.74 2.84 100
 H22-4968.05 5 5 Rt+Ab 27.77 57.2 8.09 0.55 6.4 100
 H22-4968.05 5 6 Ap 1.28 0.59 0.6 48.37 44.06 5.07 100
 H22-4968.05 5 7 Chl 31.48 21.45 25.68 5.54 0.87 85
 H22-4968.05 5 8 Chl 36.71 23.21 17.89 4.03 0.71 2.45 85
 H22-4968.05 5 9 Ilt 46.80 31.97 2.15 0.66 1.56 6.89 90
 H22-4968.05 6 1 Ank 15.81 1.09 10.53 28.58 56
 H22-4968.05 6 2 Ap 0.88 48.09 43.42 5.25 2.36 100
 H22-4968.05 6 3 Rt 98.78 1.21 100
 H22-4968.05 6 4 Rt 100 100
 H22-4968.05 6 5 Ab 69.5 18.65 11.84 100
 H22-4968.05 6 6 Fe-cal 1.23 54.78 56
 H22-4968.05 6 7 Fe-cal 1.70 0.73 53.56 56
 H22-4968.05 6 8 Ms 45.89 0.57 31.42 5.63 1.51 1.10 1.17 7.71 95
 H22-4968.05 6 9 Py 28.61 71.39 100
 H22-4968.05 6 10 Ank 0.77 13.76 1.26 11.14 29.07 56
 H22-4968.05 6 11 Rt 92.79 1.87 0.61 4.72 100
 H22-4968.05 6 12 Ms+Cal 33.16 23.71 1.93 1.08 34.32 5.79 100
 H22-4968.05 6 13 Ilt+Cal 32.73 14.3 2.37 43.64 5.7 1.27 100
 H22-4968.05 7 1 Zrn 32.71 1.49 0.84 0.85 0.69 63.43 100
 H22-4968.05 7 2 mixture 23.94 29.22 18.73 20.43 4.61 0.53 0.86 0.76 0.92 100
 H22-4968.05 7 3 Rt 0.88 96.25 1.59 1.31 100
 H22-4968.05 7 4 Chl 28.40 0.68 21.86 25.04 5.09 0.65 1.47 0.87 0.95 85
 H22-4968.05 7 5 Rt 1.33 98.68 100
 H22-4968.05 7 6 Ap 0.68 0.45 45.66 42.85 8.73 1.64 100
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Table 2-34A: SEM analyses of sample H22-4968.05.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 V2O5 Cr2O3 ZrO2 Nb2O5 La2O3 Ce2O3 Nd2O3 WO3 Total
 H22-4968.05 7 7 Chl 31.11 0.74 19.88 19.63 3.77 1.67 0.82 1.97 4.71 0.68 85
 H22-4968.05 7 8 Qz 100 100
 H22-4968.05 7 9 Fe-cal 1.37 0.00 54.63 56
 H22-4968.05 7 10 mixture 24.04 16.57 20.48 3.91 29.96 0.82 3.02 1.2 100
 H22-4968.05 7 11 Ilt 45.31 30.85 3.03 1.20 0.64 9.00 90
 H22-4968.05 7 12 Rt 2.89 91.98 2.63 2.52 100
 H22-4968.05 8 1 Cal 2.82 51.97 1.20 56
 H22-4968.05 8 2 Fe-cal 1.84 0.54 53.62 56
 H22-4968.05 8 3 Py 7.29 4.21 27.84 0.83 0.52 0.77 0.26 58.28 100
 H22-4968.05 8 4 Rt+Qz 44.92 54.36 0.72 100
 H22-4968.05 8 5 Fe-cal 0.60 1.19 54.21 56
 H22-4968.05 8 6 Qz 100 100
 H22-4968.05 8 7 Chl 27.55 21.00 24.68 0.56 11.24 85
 H22-4968.05 8 8 Rt 1.16 98.3 0.56 100
 H22-4968.05 8 9 Qz 100 100
 H22-4968.05 8 10 Ms 45.54 0.78 32.01 5.70 1.73 0.67 8.58 95
 H22-4968.05 8 11 Ms 45.28 30.43 8.93 2.03 0.54 7.78 95
 H22-4968.05 8 12 Ilt 48.11 27.17 1.47 1.54 1.83 6.32 3.21 0.34 90
 H22-4968.05 9 1 Rt 99.17 0.84 100
 H22-4968.05 9 2 Rt 2.08 96.33 0.57 1.03 100
 H22-4968.05 9 3 Rt 1.3 96.36 0.74 1.58 100
 H22-4968.05 9 4 mixture 74.83 1.93 9.33 9.42 4.46 100
 H22-4968.05 9 5 Ilt 50.56 26.00 3.02 2.38 0.73 7.31 90
 H22-4968.05 9 6 Qz 100 100
 H22-4968.05 9 7 Chl 34.64 24.67 15.22 6.60 0.60 3.30 85
 H22-4968.05 9 8 Chl 40.77 26.65 8.78 2.27 0.57 5.96 85
 H22-4968.05 9 9 Ilt 45.32 3.68 28.06 2.52 1.73 8.66 90
 H22-4968.05 9 10 Al-Phosphate 5.86 31.44 0.88 32.74 1.22 4.39 9.31 3.2 10.95 100
 H22-4968.05 9 11 Rt 0.79 97.16 0.98 1.08 100
 H22-4968.05 9 12 Qz 100 100
 H22-4968.05 10 1 Rt 98.27 0.85 0.89 100
 H22-4968.05 10 2 Ms 49.85 0.55 27.12 4.69 2.60 10.17 95
 H22-4968.05 10 3 Ilt 49.69 27.38 2.10 2.56 8.27 90
 H22-4968.05 10 4 Fe-cal 2.74 2.63 3.53 1.20 45.91 56
 H22-4968.05 10 5 Rt 1.54 96.1 1.21 1.16 100
 H22-4968.05 10 6 Rt 1.3 96.83 0.79 1.08 100
 H22-4968.05 10 7 Rt 1.22 98.02 0.76 100
 H22-4968.05 10 8 Rt 4.17 95.85 100
 H22-4968.05 10 9 Qz 100 100
 H22-4968.05 10 10 Chl 31.76 25.41 20.09 3.66 3.56 0.49 85
 H22-4968.05 10 11 Fe-cal 1.69 0.64 53.68 56
 H22-4968.05 10 12 Chl 27.18 22.10 28.79 5.54 0.33 0.70 0.37 85
 H22-4968.05 10 13 Ilt 49.77 23.59 3.20 1.57 5.18 5.96 0.72 90
 H22-4968.05 11 1 Zrn 32.05 3.82 4.46 1.63 0.49 57.53 100
 H22-4968.05 11 2 Chl 37.84 3.26 23.72 12.17 3.55 1.55 2.91 85
 H22-4968.05 11 3 Rt 0.79 96.83 1.17 1.2 100
 H22-4968.05 11 4 Ilt 45.61 28.85 2.75 1.33 1.29 0.59 8.16 1.44 90
 H22-4968.05 11 5 Ab 69.35 18.46 12.19 100
 H22-4968.05 11 6 Ms 49.14 27.83 5.17 2.33 10.53 95
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Table 2-34A: SEM analyses of sample H22-4968.05.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl Sc2O3 V2O5 Cr2O3 ZrO2 Nb2O5 La2O3 Ce2O3 Nd2O3 WO3 Total
 H22-4968.05 11 7 Ms 49.20 30.86 3.03 2.18 0.84 8.89 95
 H22-4968.05 11 8 Rt 4.06 93.06 1.38 1.51 100
 H22-4968.05 12 1 Zrn 30.85 69.15 100
 H22-4968.05 12 2 Ank 0.71 0.81 11.92 1.32 10.80 30.44 56
 H22-4968.05 12 3 Chl 29.48 0.98 18.49 24.74 11.01 0.32 85
 H22-4968.05 12 4 Qz 100 100
 H22-4968.05 13 1 Cal 2.40 52.75 0.85 56
 H22-4968.05 13 2 Qz 100 100

435



Table 2-34B: Mineral modal analysis of sample H-22 4968.05.

Mineral Modal Composition Area

Ab+Q 84.98 5826637

Ank 0.54 36815

Ap 0.61 41561

Cal 2.22 152483

Chl 4.61 316053

Ilt(Ms) 3.56 244316

Rt, Py, Zrn,
Al-Phosphate 0.74 51012

Porosity 2.73 508124

Sum 100.00 18579456
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Appendix 2-35: BSE images, SEM analysis 
and modal counting result of sample E-53 
2876.81.
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Figure 2-35.1: Sample E-53 2876.81 m site 1.

Figure 2: 2-35. Sample E-53 2876.81 m site 2.
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Figure 3: Sample m site 3.2-35. E-53 2876.81 

Figure 4: 2-35. Sample E-53 2876.81 m site 4.
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Figure 5: Sample m site 5.2-35. E-53 2876.81 

Figure 6: 2-35. Sample E-53 2876.81 m site 6.
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Figure 7: Sample m site 7.2-35. E-53 2876.81 

Figure 8: 2-35. Sample E-53 2876.81 m site 8.
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Figure 9: Sample m site 9.2-35. E-53 2876.81 
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Table 2-35A: SEM analyses of sampel E-53 2876.81.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 Total
 E53-2876.81 1 1 Rt 3.94 93.74 1.97 0.35 100
 E53-2876.81 1 2 Kfs 65.63 17.76 0.46 16.15 100
 E53-2876.81 1 3 Kfs 66.23 17.91 0.78 15.07 100
 E53-2876.81 1 4 Rt+other 35.92 45.47 11.77 2.61 0.6 3.63 100
 E53-2876.81 1 5 Kfs 66.06 18.5 15.43 100
 E53-2876.81 1 6 mixture 73.63 17.63 1.54 0.78 0.61 5.82 100
 E53-2876.81 1 7 Kfs 65.89 18.18 0.58 15.36 100
 E53-2876.81 1 8 Sps (spessartine) 38.16 20.12 5.51 31.58 0.71 1.05 2.86 100
 E53-2876.81 1 9 Kfs 66.25 18.08 0.74 14.91 100
 E53-2876.81 1 10 Kfs 66.32 18.2 0.55 14.96 100
 E53-2876.81 1 11 Qz 99.99 100
 E53-2876.81 1 12 Qz 99.99 100
 E53-2876.81 1 13 Qz 99.99 100
 E53-2876.81 1 14 Ab 66.19 20.96 1.71 10.91 0.24 100
 E53-2876.81 1 15 Ilt 58.57 0.98 28.51 2.86 1.84 6.2 1.05 100
 E53-2876.81 1 16 Kfs 66.27 17.82 0.42 15.48 100
 E53-2876.81 1 17 Rt+Py+other 12.92 58.83 5.37 7.96 2.11 12.16 0.68 100
 E53-2876.81 1 18 Ilt 56.13 0.37 32.99 0.66 1.38 8.47 100
 E53-2876.81 1 19 Py 27.11 1.04 71.87 100
 E53-2876.81 2 1 Kfs 66.19 17.84 0.78 15.2 100
 E53-2876.81 2 2 Py 26.54 2.35 71.12 100
 E53-2876.81 2 3 Qz 99.99 100
 E53-2876.81 2 4 Rt 2.61 95.81 1.57 100
 E53-2876.81 3 1 Kfs 66.17 18.05 0.75 15.03 100
 E53-2876.81 3 2 Qz 99.99 100
 E53-2876.81 3 3 Kfs 66.27 17.99 0.85 14.89 100
 E53-2876.81 3 4 Rt 7.44 87.66 2.63 1.36 0.9 100
 E53-2876.81 4 1 Zrn 30.98 69.01 100
 E53-2876.81 4 2 Kfs 65.97 17.89 0.65 15.5 100
 E53-2876.81 4 3 Kfs 66.42 17.61 0.97 15 100
 E53-2876.81 5 1 Kfs 65.25 18.33 1.21 15.21 100
 E53-2876.81 5 2 Qz 99.99 100
 E53-2876.81 6 1 Kfs 66.59 18.06 0.94 14.41 100
 E53-2876.81 6 2 Qz 99.99 100
 E53-2876.81 6 3 Rt 100 100
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Table 2-35A: SEM analyses of sampel E-53 2876.81.

Sample Site Position Mineral SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 F Cl ZrO2 Total
 E53-2876.81 7 1 Kfs 66.1 18.33 1.01 14.55 100
 E53-2876.81 7 2 Qz 99.99 100
 E53-2876.81 8 1 Kfs 65.18 18.06 0.62 15.24 0.87 100
 E53-2876.81 8 2 Qz 99.99 100
 E53-2876.81 9 1 Kfs 65.95 17.95 1.17 14.92 100
 E53-2876.81 9 2 Qz 99.99 100
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Table 2-35B: Mineral modal analysis of sample E-53 2876.81.

Mineral Modal Composition Area

Ab+Qz 81.29 8187978

Kfs 1.82 183545

Ilt 1.24 124690

Rt, Sps 0.06 5751

Py, Zrn 0.07 6906

Porosity 15.52 1922726

Sum 100.00 12386304
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Appendix 3: SEM-CL images of samples 
Louisbourg J-47 4087.25 m and 4527.6 m.
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Figure 3.1: (A) SEM-BSE image and (B) CL image of sample J-47 4087.25 m. 
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Figure 3.2: (A) SEM-BSE image and (B) CL image of sample J-47 4087.25 m. 
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Figure 3.3: (A) SEM-BSE image and (B) CL image of sample J-47 4087.25 m. 
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Figure 3.4: (A) SEM-BSE image and (B) CL image of sample J-47 4087.25 m. 
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Figure 3.5: (A) SEM-BSE image and (B) CL image of sample J-47 4527.6 m. 
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Figure 3.6: (A) SEM-BSE image and (B) CL image of sample J-47 4527.6 m. 
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Figure 3.7: (A) SEM-BSE image and (B) CL image of sample J-47 4527.6 m. 
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Figure 3.8: (A) SEM-BSE image and (B) CL image of sample J-47 4527.6 m. 
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Figure 3.9: (A) SEM-BSE image and (B) CL image of sample J-47 4527.6 m. 
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Appenidix 4: XRD and whole-rock geochemical data of all investigated samples. 

Quartz
(4.26 Å)

Chlorite
(3.53 Å)

Rutile
(3.25 Å)

Plagioclase
(3.25-3.24 Å)

K-feldspar
(3.20-3.18 Å)

Calcite
(3.04 Å）

Mg-calcite
(2.99 Å)

Ankerite
(2.91 Å)

Pyrite
(2.71 Å)

Siderite
(1.72 Å)

Fe-chlorite
(1.56 Å)

A-52 2352.98 Cohasset A-52 2352.98 192.2 12.29 7.373 9.56 20.17 1.791
A-52 2390.52 Cohasset A-52 2390.52 183.2 17.39 1.591
A-52 2602.65 Cohasset A-52 2602.65 170.8 2.717 2.243 11.56 0.523
A-99 2238.65 Peskowesk A-99 2238.65
A-99 2471.18 Peskowesk A-99 2471.18 158.2 0.942 3.547 1.741 18.01 0.676
A-99 2936.95 Peskowesk A-99 2936.95 74.85 4.001 2.166 249.4 2.444 7.821 1.166
A-99 3793.4 Peskowesk A-99 3793.4 188.1 6.494 4.05 18.02 2.067
B-52 5045.32 Venture B-52 5045.32 164.8 11.97 140.6 12.35
B-90 2075.19 Panuke B-90 2075.19 129.3 1.999 5.07
B-90 2108.15 Panuke B-90 2108.15 124.7 4.532 15.15
B-90 2295.4 Panuke B-90 2295.4 189.5 1.664 13.74 0.971
C-67 3378.01 Sable Island C-67 3378.01 223.2 5.958 1.325 7.097 15.96 1.732
C-74 3911.66 Thebaud C-74 3911.66 241.8 13.93 21.08 21.03 3.528
D-35 3165.65 Dauntless D-35 3165.65 224.1 9.188 10.87 14.82 2.002
E-53 2876.81 Wyandot E-53 2876.81 228.6 3.062 10.85 44.35 0.519
E-58 3526.41 Glenelg E-58 3526.41 169.4 9.356 13.07 1.311
G-67 1907.39 Kegeshook G-67 1907.39 209.2 2.214 4.821 1.873 2.051 12.55 2.059
G-67 2117.78 Kegeshook G-67 2117.78 197.3 17.07 2.988 13.6 1.361
G-67 2435.9 Kegeshook G-67 2435.9 220.4 7.97 21.5 1.24
H-22 4968.05 Venture H-22 4968.05 185.6 21.4 15.23 4.184 18.57 2.048
H-59 3904.85 Glenelg H-59 3904.85 204.5 20.59 32.12 -0.326
I-100 3692.42 Mohican I-100 3692.42 86.86 11.13 65.34 149.7 7.719 16.16
I-93 3924.64 Thebaud I-93 3924.64 165.7 4.266 27.33 2.525 3.53 48.96 0.752
J-47 4406.59 Louisbourg J-47 4406.59 234.9 9.578 25.8 1.424
J-47 4527.6 Louisbourg J-47 4527.6 260.9 21.14 1.785
J-77 2815.22 MicMac J-77 2215.22 230.3 25.86
K-78 2968.46 Esperanto K-78 2968.46 158.1 1.364 1.561 47.38 9.212 1.258
N-49 3000.66 Glenelg N-49 3000.66 125.6 11.41 16.56 119.9 16.19 1.239
Th-3 3912.4 Thebaud Th-3 3912.4 237.5 2.808 12.78 33.78 38.69 3.055

Sample Well
X-ray diffraction peak area 

Depth (m)
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Appenidix 4: XRD and whole-rock geochemical data of all investigated samples. 

A-52 2352.98
A-52 2390.52
A-52 2602.65
A-99 2238.65
A-99 2471.18
A-99 2936.95
A-99 3793.4
B-52 5045.32
B-90 2075.19
B-90 2108.15
B-90 2295.4
C-67 3378.01
C-74 3911.66
D-35 3165.65
E-53 2876.81
E-58 3526.41
G-67 1907.39
G-67 2117.78
G-67 2435.9
H-22 4968.05
H-59 3904.85
I-100 3692.42
I-93 3924.64
J-47 4406.59
J-47 4527.6
J-77 2815.22
K-78 2968.46
N-49 3000.66
Th-3 3912.4

Sample
Mg-chlorite

(1.55 Å)
Fe-clays
(1.51 Å)

Al-Clays 
(1.499 Å)

Kaolinite
(7.2 Å)

SiO2

(%)
TiO2

(%)
Al2O3

(%)
Fe2O3T

(%)
MnO
(%)

MgO
(%)

CaO
(%)

Na2O
(%)

K2O
(%)

P2O5

(%)
LOI
(%)

Total
(%)

S
(ppm)

Be
(ppm)

V
(ppm)

Cr
(ppm)

4.354 26.218 2.755 11.252 84.41 0.266 5.66 1.95 0.016 0.18 1.01 0.71 2.05 0.05 4.6 100.9 < 1 33 400
3.208 23.316 2.433 88.3 0.255 2.88 2.36 0.012 0.17 0.15 0.39 1.15 0.02 2.77 98.44 < 1 22 340
8.481 12.628 2.484 76.07 1.104 3.45 8.91 0.122 0.79 0.74 0.41 0.92 0.06 6.49 99.08 1 74 340

88.97 0.538 5.86 1.22 0.021 0.176 0.466 0.900 2.090 0.062 2.67 99.61 25 115
9.106 17.133 1.848 83.38 0.619 4.52 4.57 0.036 0.21 0.2 0.57 1.29 0.05 3.64 99.1 < 1 37 400

0.9 17.347 0.807 62.11 0.092 1.83 1.5 0.098 0.21 18.61 0.24 0.56 0.01 15.63 100.9 < 1 19 60
8.319 24.594 3.717 90.05 0.097 2.07 3.02 0.029 0.38 0.88 0.4 0.12 0.03 3.31 100.4 < 1 21 130

14.51 3.581 71.34 0.483 2.28 1.91 0.121 0.53 11.97 0.33 0.41 0.22 10.86 100.5 < 1 39 200
3.822 8.928 4.15 77.65 0.83 7.94 3.45 0.024 0.62 0.48 1.07 1.8 0.12 6.38 100.4 1 58 320

5.693 8.323 67.81 0.901 6.99 7.64 0.083 0.96 2.57 0.93 1.5 0.13 9.49 99 1 64 460
13.82 16.13 2.408 86.61 0.61 1.98 5.21 0.038 0.32 0.88 0.25 0.44 0.03 2.64 99 < 1 33 330
9.954 22.592 3.533 89.23 0.129 3.44 3.25 0.021 0.15 0.93 0.55 0.78 0.03 2.25 100.8 < 1 16 250
6.489 20.384 3.461 15.95 91.36 0.603 3.19 2.77 0.004 0.294 0.325 1.157 0.132 0.061 1.04 99.45 0.083 33 160
9.122 25.429 1.928 8.351 90.30 0.101 4.02 2.36 0.010 0.779 0.223 0.627 1.275 0.040 1.43 99.97 15 74
12.23 16.148 4.314 85.93 0.381 5.4 2.32 0.012 0.25 0.06 0.66 1.37 0.01 2.06 98.45 2 32 170
8.979 13.408 4.988 78.61 0.368 3.53 8.78 0.154 1.06 1.45 0.68 0.34 0.03 5.97 101 < 1 26 240
4.954 14.95 1.758 11.59 76.34 1.106 3.65 8.66 0.063 0.75 1.24 0.43 0.81 0.19 7.48 100.7 2 74 170
2.441 25.846 3.052 10.187 91.37 0.330 4.48 1.01 0.006 0.146 0.596 0.742 1.609 0.031 2.54 98.56 0.249 20 101
2.736 32.59 3.076 95.06 0.079 1.94 1.19 0.006 0.153 0.745 0.347 0.837 0.020 2.48 100.90 0.198 13 61
7.182 21.446 8.398 23.29 81.36 1.004 5.7 4.79 0.014 0.67 0.79 0.78 0.67 0.13 4.75 100.7 < 1 82 240
6.935 19.211 2.359 85.26 0.621 3.67 3.77 0.033 0.32 1.81 0.78 0.66 0.06 3.82 100.8 < 1 36 260

7.661 9.252 4.099 50.57 0.395 5.13 3.38 0.078 6.54 12.95 0.93 0.94 0.03 19.14 100.1 < 1 30 50
13.06 5.061 16.004 81.62 0.526 4.92 5.91 0.022 0.44 0.92 1.05 0.31 0.07 4 99.8 < 1 54 270
2.628 35.24 3.208 93.74 0.143 2.28 1.84 0.016 0.2 0.39 0.42 0.2 0.03 1.7 101 < 1 15 130
6.784 33.734 6.755 3.478 96.01 0.069 1.55 1.22 0.017 0.193 0.467 0.234 0.173 0.030 0.96 99.41 0.043 7 70
11.65 26.959 4.55 95.68 0.105 1.58 1.84 0.008 0.338 0.092 0.225 0.338 0.010 1.05 99.01 0.374 18 80
1.72 13.735 1.092 73.68 0.075 1.15 3.07 0.131 0.29 10.94 0.05 0.4 0.04 10.7 100.5 < 1 15 70

3.297 32.63 6.223 2.564 76.81 0.342 5.13 1.43 0.043 0.308 13.376 0.958 1.486 0.044 9.90 100.70 0.183 21 70
12.1 22.472 3.531 11.66 87.02 0.159 2.3 3.63 0.037 0.3 2.73 0.53 0.16 0.02 3.76 100.6 < 1 34 140
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A-52 2352.98
A-52 2390.52
A-52 2602.65
A-99 2238.65
A-99 2471.18
A-99 2936.95
A-99 3793.4
B-52 5045.32
B-90 2075.19
B-90 2108.15
B-90 2295.4
C-67 3378.01
C-74 3911.66
D-35 3165.65
E-53 2876.81
E-58 3526.41
G-67 1907.39
G-67 2117.78
G-67 2435.9
H-22 4968.05
H-59 3904.85
I-100 3692.42
I-93 3924.64
J-47 4406.59
J-47 4527.6
J-77 2815.22
K-78 2968.46
N-49 3000.66
Th-3 3912.4

Sample
Co

(ppm)
Ni

(ppm)
Cu

(ppm)
Zn

(ppm)
Sc

(ppm)
Cd

(ppm)
Ga

(ppm)
Ge

(ppm)
As

(ppm)
Rb

(ppm)
Ba

(ppm)
Cs

(ppm)
Sr

(ppm)
Y

(ppm)
Zr

(ppm)
Nb

(ppm)
Mo

(ppm)
Ag

(ppm)
In

(ppm)
Sn

(ppm)
Sb

(ppm)
Hf

(ppm)
6 < 20 10 < 30 3 6 0.9 < 5 40 577 0.5 80 7.4 83 5.8 3 1.3 < 0.1 2 < 0.2 2
5 < 20 20 < 30 2 3 1 < 5 25 1973 0.3 92 3.4 92 1.1 3 1.2 < 0.1 2 < 0.2 2
7 20 40 50 6 6 1.7 6 25 203 0.7 43 19.9 637 13.1 7 5.2 < 0.1 3 < 0.2 14.9
7 28 14 72 4 7.0 43.0 5020.0 186.0 10.0 245.0 19.0 5.70
7 30 40 50 4 5 1.5 < 5 36 775 0.6 69 14.3 438 12.5 6 4.1 < 0.1 3 0.8 9.8

< 1 < 20 < 10 < 30 1 2 0.8 6 15 123 0.2 323 7.2 61 0.7 < 2 0.8 < 0.1 < 1 < 0.2 1.3
3 < 20 10 < 30 2 3 1.2 < 5 5 1306 0.1 86 3.7 45 < 0.2 3 0.6 < 0.1 1 < 0.2 1
1 < 20 < 10 170 5 3 1 5 11 86 0.2 373 8.1 125 8.6 3 1.2 < 0.1 < 1 < 0.2 2.6
9 30 30 60 5 9 1 < 5 44 393 0.9 79 13.9 296 19.6 4 2.7 < 0.1 2 0.3 6.8
10 40 30 60 8 8 1 < 5 37 353 0.8 136 18.2 516 18.8 6 3.9 < 0.1 3 0.5 10.9
4 30 40 < 30 2 3 1.4 < 5 15 2234 0.3 89 8.7 183 7.4 7 1.7 < 0.1 3 0.6 4.5
3 < 20 30 30 1 4 1.1 < 5 21 199 0.2 39 6.4 70 9.4 5 1 < 0.1 3 0.3 1.5
2 19 16 21 3 6.0 1.1 7.0 1041.0 0.2 72.0 13.5 550.0 17.9 0.800 1.000 12.20
2 7 11 33 2 5.0 31.0 2520.0 80.0 5.0 55.0 5.0 1.50
6 < 20 20 < 30 4 6 1.4 < 5 62 150 4.7 41 13.3 170 < 0.2 3 1.5 < 0.1 1 < 0.2 4
4 < 20 30 40 3 3 1.1 < 5 12 522 0.3 88 8.6 206 1.2 5 1.7 < 0.1 2 < 0.2 4.9
20 < 20 10 50 7 9 1.4 19 28 299 0.6 92 22.3 487 12.1 3 5.3 < 0.1 2 < 0.2 10.8
3 17 10 55 2 5.0 0.8 42.4 5740.0 0.7 175.7 8.7 195.9 7.7 0.505 2.221 4.95
7 17 11 74 3.0 0.8 23.3 6842.0 0.4 176.0 4.0 54.6 4.5 0.303 1.720 1.62
13 30 < 10 120 6 8 1.7 < 5 24 199 0.7 217 12.2 460 29.7 3 3.6 < 0.1 2 < 0.2 10.8
4 20 30 40 4 4 1.6 < 5 21 320 0.5 111 17.1 330 10.2 4 2.4 < 0.1 2 0.2 7.6
2 < 20 < 10 < 30 4 6 1.1 < 5 35 201 1.6 160 17.1 134 < 0.2 < 2 1.2 < 0.1 < 1 < 0.2 3.1
6 30 30 70 5 7 1.8 < 5 13 913 0.3 88 12.9 313 25.4 6 2.2 < 0.1 3 0.8 7.5
2 < 20 < 10 < 30 2 3 1.5 < 5 7 109 0.2 52 4.6 54 < 0.2 3 0.6 < 0.1 < 1 < 0.2 1.2
2 13 13 9 2 2.0 0.9 3.0 292.0 0.1 35.0 3.8 43.0 1.7 1.000 2.200 1.10
3 14 9 25 1 2.0 1.0 10.1 3635.0 0.2 71.4 5.3 52.3 10.3 1.41
2 < 20 < 10 < 30 < 1 2 0.7 < 5 11 78 0.2 165 4 54 2 < 2 0.8 < 0.1 < 1 < 0.2 1.2
2 15 10 31 3 5.0 0.7 34.0 334.0 0.7 468.0 8.2 143.0 10.9 0.200 3.50
5 < 20 < 10 40 2 5 1.1 < 5 5 1332 0.2 165 6.1 82 6.9 3 0.8 < 0.1 < 1 < 0.2 2

Whole-rock geochemical analysis
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A-52 2352.98
A-52 2390.52
A-52 2602.65
A-99 2238.65
A-99 2471.18
A-99 2936.95
A-99 3793.4
B-52 5045.32
B-90 2075.19
B-90 2108.15
B-90 2295.4
C-67 3378.01
C-74 3911.66
D-35 3165.65
E-53 2876.81
E-58 3526.41
G-67 1907.39
G-67 2117.78
G-67 2435.9
H-22 4968.05
H-59 3904.85
I-100 3692.42
I-93 3924.64
J-47 4406.59
J-47 4527.6
J-77 2815.22
K-78 2968.46
N-49 3000.66
Th-3 3912.4

Sample
Ta

(ppm)
W

(ppm)
Tl

(ppm)
Pb

(ppm)
Bi

(ppm)
Th

(ppm)
U

(ppm)
La

(ppm)
Ce

(ppm)
Pr

(ppm)
Nd

(ppm)
Sm

(ppm)
Eu

(ppm)
Gd

(ppm)
Tb

(ppm)
Dy

(ppm)
Ho

(ppm)
Er

(ppm)
Tm

(ppm)
Yb

(ppm)
Lu

(ppm)
0.81 1 0.07 9 < 0.1 2.66 0.71 14 26.7 3.26 12.3 2.18 0.567 1.93 0.29 1.63 0.3 0.84 0.12 0.8 0.132
0.28 0.8 0.06 10 < 0.1 1.39 0.43 4.68 9.17 1.06 4.16 0.81 0.137 0.64 0.12 0.74 0.16 0.49 0.081 0.59 0.105
1.53 1.5 < 0.05 8 < 0.1 7.63 1.81 27.5 61.7 6.72 26 4.95 0.779 3.99 0.63 3.88 0.81 2.49 0.39 2.78 0.482
1.00 23.00 2.70 0.90 13.50 23.30 2.71 10.40 1.90 0.56 1.70 0.30 1.70 0.30 1.10 0.170 1.10 0.170
0.97 1.3 0.11 11 0.3 4.64 1.56 17.1 33.6 3.86 14.8 3.04 0.59 2.67 0.44 2.66 0.54 1.59 0.252 1.84 0.334
0.5 < 0.5 < 0.05 < 5 < 0.1 1.83 0.33 9.59 20 2.39 9.57 2.08 0.47 1.79 0.28 1.6 0.29 0.76 0.106 0.67 0.105
0.18 < 0.5 < 0.05 6 < 0.1 1.41 0.42 7.62 17.2 1.97 7.37 1.17 0.204 0.98 0.14 0.77 0.15 0.43 0.066 0.46 0.077
1.12 < 0.5 < 0.05 33 < 0.1 2.44 0.62 12.2 28.2 3.56 16.4 4.03 1.21 3.47 0.43 1.98 0.33 0.86 0.12 0.74 0.111
1.42 0.7 0.13 11 0.1 4.85 1.61 22.2 41.8 4.92 18.6 3.43 0.821 2.95 0.47 2.76 0.55 1.62 0.249 1.76 0.308
1.34 1.2 0.1 13 < 0.1 5.37 1.67 18.7 37.9 4.51 17.6 3.59 0.735 3.16 0.54 3.31 0.67 1.98 0.31 2.19 0.381
0.7 2.4 < 0.05 7 0.3 3.74 0.75 13.2 30.7 3.25 12.8 2.22 0.407 1.72 0.27 1.6 0.33 1 0.153 1.04 0.17
0.85 < 0.5 < 0.05 6 < 0.1 2.08 0.52 10.1 19.4 2.21 8.26 1.53 0.35 1.45 0.22 1.26 0.24 0.68 0.101 0.67 0.11
1.36 1.80 4.00 4.04 1.25 18.00 39.00 4.10 15.00 2.59 0.55 2.04 0.38 2.41 0.51 1.56 0.248 1.69 0.270
0.60 20.00 2.10 0.70 9.50 18.30 1.89 6.20 1.10 0.34 0.90 0.20 0.80 0.20 0.60 0.090 0.60 0.080
0.55 0.6 0.44 22 0.3 4.38 1.36 14.1 27.9 3.28 12.3 2.35 0.437 2.2 0.43 2.76 0.55 1.54 0.233 1.6 0.276
0.45 0.6 0.06 5 < 0.1 2.67 0.82 12.5 26.2 2.98 11.6 2.21 0.483 2.06 0.31 1.82 0.35 1.01 0.145 0.96 0.159
1.42 0.9 < 0.05 9 0.1 8.46 1.59 25.8 69 7.23 28.4 5.9 1.03 4.96 0.8 4.59 0.9 2.61 0.388 2.61 0.436
0.86 1.51 0.24 27.26 3.00 0.98 11.81 25.14 2.55 8.77 1.88 0.48 1.53 0.26 1.53 0.30 0.92 0.138 0.95 0.157
0.55 3.54 0.13 33.38 1.61 0.55 6.30 13.25 1.25 4.48 0.95 0.22 0.68 0.12 0.74 0.15 0.45 0.069 0.45 0.074
2.35 1.3 < 0.05 7 0.3 6.87 1.97 30.4 56.2 6.21 22.3 3.55 0.736 2.8 0.44 2.63 0.5 1.5 0.235 1.69 0.294
0.74 < 0.5 < 0.05 7 < 0.1 4.07 1.35 14.5 30.6 3.59 14.4 2.99 0.689 3 0.52 3.15 0.61 1.76 0.256 1.71 0.286
0.39 < 0.5 0.07 < 5 0.2 3.56 0.63 23.3 55.1 5.91 24.3 5.08 1.13 4.65 0.7 3.9 0.69 1.85 0.258 1.63 0.256
1.74 1.9 < 0.05 14 0.4 5.41 1.27 25.6 53.1 5.41 20.4 3.67 0.619 3.02 0.48 2.76 0.53 1.54 0.238 1.66 0.287
0.23 < 0.5 < 0.05 < 5 < 0.1 1.43 0.33 9.94 20.9 2.41 9.1 1.76 0.394 1.41 0.2 1.07 0.19 0.49 0.069 0.45 0.072
0.15 3.00 1.05 0.28 4.95 11.40 1.19 4.48 1.00 0.25 0.82 0.14 0.76 0.13 0.36 0.052 0.35 0.057
0.58 0.06 15.09 1.96 0.71 7.47 16.50 1.75 6.11 1.09 0.16 0.77 0.15 0.91 0.18 0.58 0.096 0.62 0.094
0.09 < 0.5 < 0.05 < 5 < 0.1 1.22 0.4 6.46 13.1 1.39 5.26 0.88 0.184 0.77 0.13 0.77 0.15 0.41 0.058 0.4 0.071
0.55 0.15 9.00 2.17 0.65 11.10 21.90 2.54 9.58 1.69 0.47 1.42 0.24 1.41 0.27 0.81 0.127 0.84 0.127
0.75 < 0.5 < 0.05 < 5 < 0.1 2.39 0.83 10.6 22.1 2.33 8.33 1.51 0.211 1.38 0.23 1.38 0.28 0.82 0.125 0.9 0.157
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