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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 widespread diagenetic siderite ranging in age from sea-floor
diagenetic to among the last diagenetic products in the Scotian Basin, offshore eastern Canada.
This report documents the chemical variations of diagenetic siderite in core samples from wells
Balmoral M-32, Cohasset A-52, Como P-21, Lawrence D-14, Louisbourg J-47, Onondaga O-95,
Panuke B-90, Sable Island C-67, South Desbarres O-76 and Tantallon M-41, and from the
Glenelg and Thebaud fields. This study also describes the diagenetic paragenesis and discusses

what controls the chemical variations of diagenetic siderite in the basin.
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Abstract

Diagenetic siderite is widespread in the Scotian Basin with age ranging from sea-floor
diagenetic to among of the last diagenetic products. Through the use of minor element chemistry
five types of siderite have been identified. The relative ages of these five types of siderite have
been established using their textural relationships in back-scattered electron (BSE) images, and
through the use of petrographic microscopy. The studied siderites show extensive substitution of
Mn and Mg and to a lesser extent of Ca for Fe, with the substitution of Mn for Fe being the most
common in certain wells. Factors that may influence the chemistry of the diagenetic siderite
include: chemistry of the circulating fluids, lithofacies, pre-existing detrital and diagenetic
minerals, and availability of permeability. All these factors seem to have played a role in the
chemistry of the studied siderites. The two competing mechanisms to produce the observed
siderite chemical variability are regional basin hydrology and bio-mineralisation.
Recrystallisation and re-precipitation of siderite are ubiquitous in most studied samples. They
seem to be closely related with various dissolution events, syn-sedimentary deformation, and late
regional salt tectonics. Of the dissolution events, late dissolution is especially enhanced in certain
samples, and suggests the presence of very corrosive pore fluids. The best explanation for our
data sets is the involvement of a variety of hydrogeological events. Factors that might have
influenced the onset of these events include: regional tectonics, and in particular salt tectonics,
transport of hydrocarbons, and overpressure, in addition to sea-level changes. Chemical evidence
from siderite and associated minerals suggests that the circulating fluids that have influenced the
precipitation of particular types of siderite must have changed drastically through time both in

their chemistry and their temperature.



Introduction and regional setting

The Scotian Basin (Fig. 1) is a Mesozoic-Cenozoic passive margin basin on the continental
margin off Nova Scotia that rifted in the Late Triassic (Mclver, 1972; Given, 1977; Wade and
Maclean, 1990). The opening of the North Atlantic Ocean basin and the associated sedimentation
resulted in the development off southeastern Canada of a complex of interconnected Mesozoic-
Cenozoic depocentres, which collectively make up the Scotian Basin. This basin was initiated as
a northeast-trending series of grabens that were the nuclei of a series of subbasins that constitute
the Scotian Basin, which from west to east are: Shelburne, Sable, Abenaki, Huron, Orpheus
graben, Laurentian, and South Whale, with the Sable subbasin lying outboard of the Abenaki and
Huron subbasins (Fig. 1). Platform areas inboard from the main subbasins are the LaHave
Platform in the west and the Banquereau Platform (or Canso Ridge) in the east. The Scotian
Basin is currently producing gas from Jurassic carbonate reservoirs (Deep Panuke) and
Uppermost Jurassic to Lower Cretaceous deltaic sandstones (Sable Project) and some oil was
produced from 1992-1999 (Cohasset-Panuke). Most reservoir rocks in Late Jurassic-Early
Cretaceous (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 paper. The
Lower Cretaceous Missisauga and Logan Canyon formations are sandy deltaic units on the outer
Scotian Shelf.

One of the principal exploration risks in the Scotian Basin is reservoir quality. Silica
overgrowths on detrital quartz and later carbonate cementation have been considered as one of
the causes of poor porosity and permeability in sandstone reservoirs. Both of these cements

appear to predate the main hydrocarbon charge (Karim et al., 2011, 2012). Early chlorite rims on



framework grains (Gould et al., 2010) have been seen to inhibit both quartz overgrowths and
carbonate cementation. There is also petrographic evidence in some reservoirs that dissolution of
feldspar, quartz and carbonate cement has created important secondary porosity. The secondary
porosity in places hosts late diagenetic minerals such as barite, sphalerite, late siderite and Mn-
carbonates (Pe-Piper et al., 2014).

Diagenetic cements (principally clay minerals, carbonates and quartz) are commonly the
dominant components from diagenesis in the sandstones of both the Missisauga and Logan
Canyon formations, and hence are of decisive importance in determining the reservoir quality
(Morad, 1998). It is therefore important to understand how these diagenetic minerals form. In the
last few years several papers have been published investigating different aspects of the
diagenesis of these rocks (e.g. Pe-Piper and Weir-Murphy, 2008; Gould et al., 2010; Karim et al.,
2010; Pe-Piper et al., 2011; Pe-Piper and Yang, 2014; Pe-Piper et al., 2014).

In this study we focus on diagenetic siderite, FeCOs3, which is widespread in the Scotian
Basin (Table 1) and ranges in age from sea-floor diagenetic to some of the last diagenetic
products in the basin. We report the textural relationships of different types of siderite, their
chemical mineralogy (both major and minor elements), and carbon- and oxygen-isotope
composition of siderite. We use other carbonate minerals, such as calcite, ankerite, dolomite and
kutnohorite, only for information on the relative age of the various chemical types of siderite we
have identified and on the chemical nature of the pore fluids. For simplicity we have
distinguished three regions in the Scotian Basin where wells with conventional cores are
available (Table 2): the eastern margin of the LaHave Platform, the central Scotian Basin
(principally the Sable sub-basin and its seaward continuation on the continental slope) and the

eastern Scotian Basin including the Abenaki and Huron subbasins, intervening ridges, and the



contiguous continental slope (Fig. 1). The distinction between the central and eastern parts of the
basin corresponds to zones with different detrital sediment provenance (Tsikouras et al., 2011;
Zhang et al., 2014). Cretaceous clastic sedimentary rocks on the eastern LaHave platform have a
similar provenance as those in the central part of the basin, but the platform is distinguished
because Cretaceous clastic sedimentary rocks overlie the Jurassic Abenaki carbonate bank,
which may have influenced the diagenetic development of the overlying sandstones.

The samples we have chosen to work with come from all depths where cores are available,
from 2-6 km (Table 1). Our preliminary observations confirm that the siderite in the studied
wells has lived through the long burial history of the sandstones by changing its chemistry,
morphology, and its textural relationships with other associated diagenetic minerals (Karim et
al., 2010).

It has been shown that cement distribution pattern, cement composition and morphology can
be related to certain aspects of the precipitation environment, e.g. chemistry of pore fluids
(Mozley and Hoernle, 1990). In general, minor elements and stable isotopes give important
insights into the diagenetic histories of sediments with carbonate phases (Emery, 1988). In this
study and with focus on siderite, we tried to use carbonate mineral geochemistry, combined with
a basic petrographic observations, to identify the diagenetic environments where porosity
modification happened in the long history of these wells. Therefore the purpose of this paper is
to use the minor element chemistry, morphology and stable isotopes of the long-lived siderite to
investigate the physico-chemical changes of the precipitation environment of the early to very
late siderite. We hope to use the chemistry of the siderite as a pathfinder of the chemical changes
that happened to formation waters from deposition to deep burial, and from meteoric water to

high temperature, high salinity brines in the basin.
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Previous work on the significance of siderite chemistry

Siderite is a common mineral cement in sandstones. It grows under a variety of conditions
and processes, during sea floor diagenesis and in all stages of burial diagenesis of siliclastic
sedimentary sequences. In general, siderite is highly variable in composition, because Mg, Ca,
and Mn frequently substitute for the Fe in its crystal structure (Lippman, 1973). Such
substitutions are strongly influenced by the composition of the pore fluid, whether it is fresh
water, marine water, or mixed water, including high temperature and salinity brines.

The early siderite, formed before significant compaction and without having undergone later
recrystallisation and re-equilibration, effectively records details of early pore-water chemistry
(Curtis et al., 1986). Such siderite is identified by the absence of significant grain replacement
and the presence of deflection of siltstone laminae around concretion margins (Mozley, 1989).
At this stage of burial, some researchers (e.g. Mozley, 1989) have suggested that the chemistry
of siderite will reflect the proportion of marine and fresh water in the pore fluids. In general
marine waters contain more Ca*? and Mg*?, less Fe*? and Mn*?, and higher Mg/Ca ratios than
typical meteoric water. Freshwater siderite thus is relatively pure and commonly has a high
Ca/Mg ratio. On the contrary, marine siderite is always very impure due to extensive substitution
of Mg, and to a lesser extent Ca, for Fe. Usually it has relatively low concentration of Mn, except
in rare cases in manganiferous black shales (Tasse and Hesse, 1984). Early siderite is very
common in meteoric water environments, because sulfate activity is low thus inhibiting the
precipitation of pyrite and resulting in the availability of Fe*? for siderite precipitation.

The chemical composition of early siderite from the same sample or even from the same

grain may vary widely. Such variation may be due to: (a) early mixing of marine and fresh
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waters from associated lithofacies or units (Curtis and Coleman, 1986); (b) early diagenetic
alteration of pore water chemistry by, for example, precipitation or dissolution of Fe, Ca, Mn, or
Mg-enriched minerals (Froelich et al., 1979). The siderite precipitation itself is capable of
changing the Fe*?/Mg ratio in pore water (Curtis and Coleman, 1986); (c) difficulties in
identifying what siderite is early, and thus analysing late siderite that precipitated under different
conditions.

Mozley (1989) linked the trace element (Ca, Mg, Mn) composition of authigenic siderite to
pore water origin within an aquifer system. Since his work, there has been increasing awareness
of the important role played by micro-organisms in biomineralisation processes (Roh et al.,
2003; Kukkadapu et al., 2005). Depth-zoned microbial mediation of reactions within the shallow
buried sediment may also be responsible for the chemical variation seen in the diagenetic siderite
(Canfield and Thamdrup, 2009). Bacteria within the sediment influence both the isotopic and the
chemical composition of the precipitating siderite (Mortimer et al., 1997; Mortimer and
Coleman, 1997; Jiminez-Lopez and Romanek, 2004). However as suggested by Mortimer and
Coleman (1997), there is also complex fractionation of trace element concentrations between
siderite and pore fluid from which it grew.

For example, the Brent Group, a Middle Jurassic siliclastic sequence in the North Sea, was
deposited by a marine delta that prograded and then drowned in the extensional graben and
shows early siderite crystals with chemical zonation. Haszeldine et al. (1992), following
Mozley’s thinking, interpreted each siderite zone in this sequence to represent a distinct pore
water chemistry. These pore water was flushed into the sandstone by aquifer flow, possibly as
the result of relative sea level changes. The fact that similar zoning patterns are seen within

different formations has been taken as evidence for cross-formational flow as well. In contrast,
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Wilkinson et al. (2000), using chemical composition and stable isotopes of siderite suggested
that the siderite zonation can be explained by depth-controlled microbial processes within the
shallowly buried sandstones of the Brent Group.

The sediment zonation that Wilkinson et al. (2000) applied consists of the oxic, suboxic
(Mn-reduction, Fe-reduction), sulfate reduction, and methanogenic zones of Froelich et al.
(1979). Siderite is unlikely to form in the oxic zone. The suboxic zone is an obvious location for
the precipitation of siderite (zone 1 in the zoned siderite crystals). In the sulfate reduction zone
siderite will not form unless the rate of Fe production exceeds that of sulfide (pyrite) production
(zone 2 in the zoned siderite crystals). The methanogenic zone is also a probable location for
siderite growth (zone 3 in zoned siderite crystals). The overall conclusion of this study was that
the three zones seen in the siderite crystals in the Brent Group were due to biogeochemical
zonation of the sediment. The same zones had been interpreted by Haszeldine et al. (1992) as
being the products of different hydrogeological episodes: zone 1 due to meteoric flushing, zone 2
due to influx of sea water because of rise in relative sea level and zone 3 due to marine-meteoric
water mixing.

The source for the Fe needed for siderite precipitation may be from: a) Fe-bearing minerals
in surrounding mudrocks (e.g. Fe-oxyhydroxide coatings on clay minerals break down and make
Fe available for siderite growth); or, b) lateritic coatings on sand grains that lose Fe during burial
within the sub-oxic zone, suggesting that tropical weathering may be crucial in the formation of
large Fe- and Mn- reduction zones. Siderite forms during Fe-reduction (Rude and Aller, 1989).
Since Fe- and Mn-reduction zones are closely associated, siderite that formed within the Fe-
reduction zone must be enriched in Mn, which is shown in the zone 1 (oldest) in the zoned

siderite crystals of the Brent Group sandstones.
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In deep reservoirs of petroleum-producing basins, the evolution in the chemistry of the
formation waters is different from shallow basins or those with no petroleum system. Karim et
al. (2010) gave a comprehensive summary of siderite evolution in the Scotian Basin. Numerous
generations of siderite precipitation and dissolution were recognised in their study and the most
early and late siderites were found to be chemically similar, suggesting recrystallisation of and
buffering by pre-existing siderite. The same authors attributed the low-Mg siderite in intraclasts
and diagenetic hemispheres to a greater contribution of meteoric water, but most siderite appears
fully marine based on its Ca and Mg contents and the character of the host lithofacies. In the
Scotian Basin, siderite of all generations is most common in muddy lithofacies of the Upper
member of the Missisauga Formation, where there was high availability of detrital ilmenite and
organic matter. llmenite breakdown released reactive Fe that was responsible for the unusual
presence of early siderite in marine sediments. In contrast to this work, most siderite descriptions
in the literature are from sediments forming in fresh or brackish waters. Finally, Karim et al.

(2010) found that siderite suppresses quartz overgrowths, and dissolves to create micro-porosity.

Approach and methods

In the literature, the types of diagenetic siderite are often described using siderite chemistry
combined with morphology and textural relationships with both detrital minerals and other
diagenetic minerals, and in some cases in relation to the lithofacies of the host rock (Odigie and
Amajor, 2010; Karim et al., 2010). In this paper we first classify the siderites using only their
chemistry, with emphasis on their Mg and Mn contents. We then use their morphology and
textural relationships to other minerals to establish the relative precipitation ages of these

geochemical types of siderite. The relative ages and the related chemical changes of siderite are
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then interpreted in the framework of lithofacies, paleogeographic location, provenance, burial
history and the paleo-hydrologic system.

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

1. The need to work on exploratory wells with conventional cores, but also to study a range
of geographic, stratigraphic, burial depth and structural settings.

2. Previous studies on the diagenesis of early Cretaceous sedimentary rocks that have
reported the presence of interesting textures and chemistry of diagenetic siderite and
other associated carbonate minerals such as various types of calcite, ankerite, dolomite
and kutnohorite (Karim et al., 2008; Pe-Piper et al., 2014).

3. Inclusion of samples that cover different types of siderite occurrence such as concretions,
intraclasts, and samples from fracture zones cutting cement.

Sampled wells are illustrated in Fig. 1 and analytical, geological and petrological details of
the studied samples are listed in Tables 1 and 2. Conventional cores from all studied wells have
been logged and sampled in the past at the Canada-Nova Scotia Offshore Petroleum Board
Geoscience Research Centre in Dartmouth, Nova Scotia. Further details on the stratigraphic and
sedimentological setting of the studied samples, and their associated diagenesis, are available in
the following Open Files, theses, and journal publications:

Balmoral M-32 well: Karim et al., 2011; Gould et al., 2011b

Cohasset A-52 well: Gould et al., 2010; Gould et al., 2011b; Karim et al., 2011

Como P-21 well: Gould et al., 2010; Gould et al., 2011b; Karim et al., 2011

Glenelg E-58 well: Karim et al., 2008; Gould et al., 2010; Pe-Piper et al., 2014

Panuke B-90 well: Gould et al., 2010; Gould et al., 2011b; Karim et al., 2011a; Pe-Piper et

al., 2014
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Sable Island C-67 well: Gould et al., 2011a; Pe-Piper et al., 2014
South Desbarres O-76 well: Gould et al., 2011a; Pe-Piper et al., 2014
Tantallon M-41 well: Gould et al., 2010; Piper et al., 2010

Selected carbonate-rich concretions and intraclasts visible in conventional core were
sampled for C and O isotope analysis (Table 3). As much as possible, host sedimentary rock was
removed from the samples. The samples were carefully brushed and washed to remove any
remnant drilling mud and other contaminants such as minerals evaporated from residual
seawater. These samples were submitted for isotope analysis at the GEOTOP laboratory,
Université du Québec a Montréal. Polished thin sections, impregnated with blue epoxy, were
also made from the same samples. These polished thin sections were studied under both
transmitted light petrographic microscope, and scanning electron microscope (SEM) at the
Regional Analytical Centre at Saint Mary’s University. In addition, some previously studied
siderite samples reported by Karim et al. (2010) and Piper et al. (2010) were re-examined in this
study.

Our main purpose was to locate and further study grains of siderite and other associated
diagenetic minerals (Appendices 1-9). The SEM was used to produce both back-scattered
electron (BSE) images and energy dispersive spectroscopy (EDS) chemical mineral analyses
(Appendices 1-12). Selected samples were further studied using the electron microprobe at the
Regional Electron Microprobe Centre located at Dalhousie University. We again obtained BSE
images and wavelength dispersive spectroscopy (WDS) chemical mineral analyses of selected

sites of the previously studied polished thin sections.
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Data presentation

Introduction

Based on the chemistry of the analysed siderite grains principally on the content of the
minor elements Mn and Mg, five chemical types of siderite have been distinguished. All
elemental analyses are expressed in terms of oxides:

Type 1: MnO and MgO negligible, CaO = 4-5 %, FeO > 45 % (pure siderite)
Type 2: MnO < 1 %, MgO < 8 %, CaO < 6 %, FeO <49 %

Type 3: MnO <1 %, MgO > 8 %, CaO = 2-7 %, FeO < 45 % (Mg-siderite)
Type 4: MnO = 1-2%, MgO =2-9 %, CaO = 1-6 %, FeO > 40 %

Type 5: MnO > 2 %, MgO = 2-9%, CaO =1-5% , FeO > 40 % (Mn-siderite)

The relative ages of these five types of siderite have been established using their textural
relationships in BSE images (Figs. 3—7 and appendices 1-9). The most important relationships
for siderites of types 1 and 2 are shown in Fig. 3, for types 3 and 4 in Fig. 4, for type 5 in Fig. 5,
and for siderites from mudstone and fine grained sandstone with syn-sedimentary deformation in
Fig. 6. For the calcite, chemical analyses that have more than 1 wt.% of FeO and more than 1
wt.% of MgO are called ferroan calcite (Fe-calcite) and magnesian calcite (Mg-calcite)
respectively. The textural relationships of the three types of calcite (calcite, Mg-calcite and Fe-
calcite) are illustrated in a composite bioclast in a carbonate concretion (Fig. 7). Numbers in

parentheses in the text refer to analysis numbers in the appropriate figures.
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Summary descriptions of individual samples from each of the studied wells

Balmoral M-32 well

Sample 1969 (Appendix 1): Greenish fine grained sandstone (Fig. 2A) with carbonate patches —
probable firmground, interpreted as fully marine.

Description: Several detrital grains of muscovite and rare biotite (Fig. 4A) have been partially
replaced by chlorite. Siderite (MnO < 1 %, CaO = 1.3-5%, MgO = 8-11.7%, type 3) with
rhombohedral habit, together with pyrite, have crystallised either along the cleavage of the mica
or as rims on the detrital grains. Intraclasts consisting of detrital quartz, muscovite and relics of
K-feldspar are all cemented with intergranular patches of siderite type 3. The main cement is Fe-
calcite, riddled with dissolution voids. The detrital quartz is fractured and it often contains
dissolution voids (Fig. 1.1, Appendix 1).

Diagenetic Paragenesis: Siderite type 3 postdates Fe-calcite, and pyrite postdates siderite.
Quartz overgrowths also seem to postdate the Fe-calcite (position A, in Fig. 1.6, Appendix 1).
Siderite has wide range of composition (mostly type 3, rare type 2), and does not vary
systematically with mode of occurrence of siderite (intraclasts vs. rhombohedral crystals in

micas).

Cohasset A-52 well

Sample 2072.9 (Appendix 2A): Concretion in shale

Description: This sample contains patches of siderite type 1 with very small amounts of chlorite,
pyrite and apatite (Figs. 2B, 3A). The siderite, with or without chlorite, has partly replaced
framework grains such as K-feldspar. Other detrital minerals, e.g. biotite, have been replaced

mostly by chlorite. Kaolinite has also replaced detrital minerals. The composition of siderite is
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type 1 pure siderite with Fe = 46-54 % but with elevated MnO (> 1 %) and MgO (0-1 %), and
low CaO (1.1-3.7 %). The sample has good porosity.
Diagenetic Paragenesis: The order of crystallisation of chlorite, siderite and kaolinite could not

be determined.

Sample 2220.47 (Appendix 2B): Fine grained sandstone with bioclasts and Fe-calcite and
siderite cement cut by a calcite vein (Fig. 2C).

Description: Detrital grains such as quartz, feldspars, muscovite and TiO, minerals (rutile,
anatase) are rimmed by Fe-calcite and siderite. The siderite is usually in the form of
rhombohedrons (types 2 and 3), often embedded in the Fe-calcite cement. Siderite
rhombohedrons (type 3) also fill porosity (position B in Fig. 4B). The siderite is significantly
more CaO-rich than in other samples (up to 10% CaO for siderite with MnO and MgO contents
characteristic of type 2). The MgO range of siderite rhombohedrons in this sample is large (5—
10.5%).

Partly dissolved bioclasts are made of Fe-calcite. Only one analysis of Mg-calcite has been
recorded (analysis 4 in Fig. 2B.13b, Appendix 2B). One bioclast, possibly a foraminiferan, is
riddled with voids, probably representing original biopores enlarged by later dissolution (Fig.
2B.13b, Appendix 2B, areas of analyses 3, 8). In places types 2 and 3 siderite seem to replace the
Fe-calcite. The most Mg-rich siderite analyses (type 3) are found close to this bioclast embedded
in the Fe-calcite cement (Fig. 2B.6, 2B.10, 2B.13b, Appendix 2B). Some other bioclasts in the
same sample are also often rimmed by siderite rhombohedrons, which are again embedded in the
surrounding Fe-calcite cement (Fig. 2B.4, Appendix 2B), whereas a few bioclasts have been

almost completely replaced by siderite (Fig. 2B.7, Appendix 2B).
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There was a fracturing and dissolution event that postdates Fe-calcite cement, but is older
than the siderite rhombohedrons, which often grow across fractures (positions A and C in Fig.
2B.2, Appendix 2B) or in dissolution zones (Fig. 4B). Both detrital minerals (quartz in Fig. 2B.1,
Appendix 2B, and K-feldspar in Fig. 4B) and the Fe-calcite cement have been affected by the
dissolution event (position B in Fig. 2B.2, Appendix 2B). Pyrite also cross-cuts fractures
(position B in Fig. 2B.1, Appendix 2B).

The TiO, minerals in this sample fill large cavities along with other minerals in successive
zones. In one of these cavities (Fig. 4B) they are rimmed by a thin zone of calcite (position A in
Fig. 4B), and then by a broad zone of siderite rhombohedrons. The siderite rhombohedrons are
also embedded in the Fe-calcite cement (position C in Fig. 4B). The TiO, minerals seem to
postdate the dissolution event and they are often embedded in the Fe-calcite cement (Fig. 2B.8,
Appendix 2B), whereas our general impression from this sample is that the siderite
rhombohedrons postdate the TiO, mineral. Some original voids in bioclasts (Fig. 2B.16,
Appendix 2B) are now partly filled by silt-size quartz (2), now with quartz overgrowths and a
TiO, mineral (1). The remainder of such voids is filled by siderite rhombohedrons mixed with
small amounts of chlorite and apatite that probably represent diagenetic products of original clay.

Quartz overgrowths seem to postdate Fe-calcite (position A in Fig. 2B.5, Appendix 2B) and
predate the siderite rhombohedrons (position C in Fig. 2B.6a, Appendix 2B). The Fe-calcite vein
postdates the quartz overgrowths but predates the siderite rhombohedrons (Fig. 2B.11, Appendix
2B). The Fe-calcite in the vein and the cement are chemically similar.

Diagenetic Paragenesis: Mg-calcite was first to form, followed by Fe-calcite followed by quartz
overgrowths followed by fracturing and dissolution, filling of some fractures with Fe-calcite

veins, followed by TiO, minerals followed by siderite (types 3, 2) + pyrite + chlorite.
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Como P-21 well

Sample 2202.1 (Appendix 3A): Coarse grained sandstone with some siderite cement and mm-
size sideritic mudstone intraclasts scattered through the rock together with some phytoclasts (Fig.
2D).

Description: The main type of siderite present in the host rock is type 3 siderite (Mg-siderite),
with rare type 2 siderite. Four main modes of occurrence of siderite in the host rock are found: a)
filling secondary porosity together with chlorite and pyrite (Fig. 3A.1, Appendix 3A), implying
that siderite postdates quartz overgrowths; b) filling dissolution voids in detrital quartz together
with chlorite (Fig. 3A.1b, Appendix 3A); c) as rims on carbonate framework grains (Fig. 3E and
Fig. 3A.2, Appendix 3A) and detrital quartz, in which case it cross-cuts quartz overgrowths (type
3: Fig. 3A.2, Appendix 3A; type 2: Fig. 3B.8, analysis 5, Appendix 3B); d) as rhombohedrons
filling secondary porosity (Fig. 3A.8, Appendix 3A); e) replacing detrital muscovite grains (type
3: Fig. 3A.7, Appendix 3A).

One intraclast contains a small number of silt-size grains of quartz and small amounts of
chlorite, illite and pyrite (Fig. 3A.4 in Appendix 3A and Figs. 3B.4 and 3B.7 in Appendix 3B),
with the rest comprising type 2 and 3 siderite, mostly in the form of rhombohedrons. The siderite
that cements this intraclast may be chemically zoned (Fig. 3A.10, Appendix 3A). The centre of
the intraclast has higher electron backscatter than the rim, and it is partly dissolved (position A in
Fig. 3A.10, Appendix 3A). Chemically, the main difference between core and rim is in MgO
content. The siderite cement at the rim contains significantly higher MgO (>8%, type 3), whereas
in the core the siderite contains 4-5% MgO (type 2). Most euhedral siderite rhombohedrons are

also type 3 (e.g. Fig. 3A.8b, analysis 4 and Fig. 3A.5a, analyses 1 and 2, Appendix 3A). Thus

21



textures in this sample suggest that the type 3 siderite postdates type 2. Other mudstone
intraclasts in the same sample are also cemented by siderite rhombohedrons and chlorite fibres.
Siderite engulfs or fills original pores or dissolution voids in a fragment of an echinoid spine
(bioclast) (Fig. 3A.6, Appendix 3A) in the host rock. Siderite rhombohedrons of both types 2 and
3 also fill secondary porosity (Fig. 3A.8, Appendix 3A) in an intraclast within the host rock.
Diagenetic Paragenesis: In the host sandstone, the paragenesis is Fe-calcite followed by quartz
overgrowths followed by dissolution followed by siderite type 2 followed by siderite type 3. In
the siderite-cemented intraclast most of the space is often occupied by type 2 and 3 siderite that
seems to postdate kaolinite, illite and chlorite (Figs. 3A.1 and 3A.2 in Appendix 3A). In the

bioclasts the siderite seems in general to postdate Mg-calcite, calcite and Fe-calcite.

Glenelg E-58 well

Sample 3443.86 (Appendix 4A): loosely compacted very fine grained sandstone with carbonate
cement

Description: This sandstone has two types of calcite cement: Fe-Mg-calcite and Fe-calcite. The
Fe-Mg-calcite is riddled with dissolution voids, and patches of it are rimmed by type 4 siderite
(Fig. 4D and Figs. 4A.1-3, 4A.5, Appendix 4A). Textural evidence suggests that both the siderite
rims and the siderite rhombohedrons postdate Fe-calcite (Fig. 4A.3, Appendix 4A). The siderite
also rims dissolution voids (Fig. 4A.4, Appendix 4A).

Paragenetic Sequence: Fe-Mg-calcite predates Fe-calcite and Fe-calcite predates siderite type 4.

Sample 3448.34 (Appendix 4A): very fine grained sandstone with predominant clay cement.
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Description: Siderite rhombohedrons, also of type 4, cross-cut intergranular boundaries of
framework grains that are filled with chlorite and illite. Detrital K-feldspars are partly replaced
by illite and siderite that have crystallised along the K-feldspar cleavage planes (Fig. 4A.10,
Appendix 4A). lllite and chlorite also occur in successive zones in a pseudomatrix patch,
whereas the siderite rhombohedrons may cut these zones (Fig. 4A.9, Appendix 4A). Intraclasts
of mm size, comprising siderite type 4 and apparent clay minerals, are distributed within this
sample.

Diagenetic Paragenesis: Illite and chlorite predate siderite type 4

Samples 3458.48 and 3756.01 (Appendix 4A): silica and carbonate cemented very fine grained
sandstones.

Description: In sample 3458.48, framework grains of quartz have mostly completely filled
porosity by the development of quartz overgrowths. Apparent dissolution voids are associated
with breakdown of feldspars and possibly lithic clasts and at overgrowth boundaries between
quartz grains. This secondary porosity is filled partly by kaolinite and then by abundant Fe-
calcite, which itself shows evidence of dissolution (Fig. 4A.13, Appendix 4A). In sample
3756.01, blocky ~30 um crystals of siderite appear to have replaced Fe-calcite, partly filling
secondary porosity, and have not suffered dissolution (Fig. 4A.14, Appendix 4A).

Diagenetic Paragenesis: Dissolution of framework grains and quartz overgrowths; secondary
porosity partly filled by first kaolinite and then Fe-calcite; further dissolution followed by

precipitation of siderite type 4.

23



Glenelg H-38 well

Sample 4298.60 (Appendix 4B): fine grained sandstone with silica and carbonate cements.
Description: The predominant framework grains of quartz have quartz overgrowths and in places
appear sutured. A subsequent phase of dissolution created widespread secondary porosity,
particularly along original grain boundaries of the quartz. This secondary porosity is largely
filled by unidentified clay minerals, particularly at the rims of pores, and rhombohedrons of
siderite of types 3 and 2 (Fig. 3F). The rock appears cut by late veins of calcite to Fe-calcite and
in places a similar cement appears to have engulfed or replaced rhombohedral siderite in larger
original secondary pores.

Diagenetic Paragenesis: Quartz overgrowths followed by widespread dissolution to give
secondary porosity along framework grain boundaries. This is partly filled by clay minerals and
later rhombohedral siderite of types 3 and 2. Late calcite—Fe-calcite forms sinuous veins and fills

some residual secondary porosity.

Panuke B-90 well

Sample 2218.93 (Appendices 5A and B): Early carbonate concretion (Fig. 2F) in a bioclast-rich
silty mudstone (Fig. 7A). Parts of the concretion are grey, other parts (especially nearer the rim)
have the ochre-brown colour of limonite.

Description: The carbonate concretion appears to have been somewhat displacive with respect to
the muddy host rock, probably occupying uncompacted porosity, so that surrounding
uncemented layered sediment was deformed around the concretion during later compaction. The
concretion has engulfed numerous bioclasts that include gastropods, foraminifera, bivalves, fecal

pellets, and fragments of various sizes of all these. A composite bioclast with trapped parts of the
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host sediment is shown in Fig. 7. The following zones are present: a central trapped part of the
host sediment (1) made up of fine-grained sediment, shells and shell fragments, another part of
the host concretion (11) made up again of sediment and fecal pellets, a recrystallised ribbed
bioclast (I11) and an encrusting bioclast (IV).

The carbonate minerals present are: calcite, Mg-calcite, Fe-Mg-calcite, and Fe-calcite. EDS
mineral analyses and textures in Figs. 5B.1-12 (Appendix 5B) suggest that the chemical
composition for all types of bioclasts is still calcite, except where there was recrystallisation to
Fe-calcite (zone 11l in Fig.7A and Fig. 5B.5, Appendix 5B). The dominant carbonate mineral in
all parts of the host concretion is Mg-calcite (Figs. 7B and C). Occasionally Fe-calcite has also
been identified in the host concretion (e.g. Figs. 5B.1and 5B.2 in Appendix 5B), generally with a
texture suggesting recrystallisation (e.g. Fig. 5B.4, Appendix 5B). In addition, Fe-Mg-calcite
occurs in contact zones between host concretion and bioclasts (Fig. 7B, D, E). Such sites
probably were also reaction zones. Zones of this type are also present in Figs. 5B.4 (2), 5B.5 (4),
5B.8 (3), 5B.9 (3), 5B.11 (4, 6) in Appendix 5B. In Fig. 5B.7D and Fig. 5B.11, Appendix 5B, the
Fe-Mg-calcite is also rimmed by ankerite, as if micro-fractures provided the chemicals needed
for the Fe-Mg-calcite and ankerite precipitation. Surface alteration of ankerite may be
responsible for the ochre-brown colour of part of the concretion. Fe-Mg-calcite has also been
seen to form as patches on bioclasts as if these patches were originally burrows (Fig. 7C and Fig
5B.5, Appendix 5B). Along contacts between bioclasts and host concretion, pyrite is commonly
present (Fig. 7C and Fig. 5B.5, Appendix 5B). The formation of the pyrite in such sites might
have been helped by greater organic carbon availability from the bioclasts.

Diagenetic Paragenesis: early Mg-calcite, recrystallizing to Fe-Mg-calcite or Fe-calcite,

especially adjacent to bioclasts. Late alteration to ankerite.
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Sample 2224.97 (Appendix 5C): Grey carbonate-cemented mudstone cm-size intraclast (Fig.
2G). This intraclast may have the same origin as sample Balmoral M-32-1969 (Fig. 2A).
Description: This sample consists of abundant calcite (and Fe-calcite) cementing detrital quartz,
albite (probably diagenetic after framework feldspar), muscovite, and bioclastic shell fragments.
Other diagenetic minerals include quartz overgrowths (Fig. 5C.9, Appendix 5C, analysis 6),
siderite, apatite, and chlorite.

Siderite, mostly type 3 and occasionally type 2, occurs in patches, clots or as rhombohedrons
that are either embedded in Fe-calcite or together with some chlorite and Fe-calcite infill
microfractures (Figs. 4C and Fig. 5C.9, Appendix 5C). The muscovite grains generally have
been partially replaced by chlorite. Siderite rhombohedrons together with Fe-calcite form along
the cleavage planes of the muscovite (Fig. 5C.7, Appendix 5C).

Diagenetic Paragenesis: Calcite predates Fe-calcite, which predates siderite (types 2, 3), chlorite

and probably apatite.

Sable Island C-67 well

Sample: 2832.08 (Appendix 6A): Carbonate-cemented very fine sandstone intraclast within an
intraclast conglomerate (Fig. 2H).

Description: Detrital minerals include quartz, muscovite, K-feldspar and biotite. Muscovite
shows high secondary porosity (e.g. Fig. 4E). Rims of Mn-siderite (types 4 and 5) occur on
muscovite with dissolution voids (Fig. 5A; Fig. 6A.3, Appendix 6A), fractured biotite (type 4:
Fig. 6A.4, Appendix 6A), and quartz with dissolution voids (Fig. 5A and Figs. 6A.3 and 6A .4,

Appendix 6A). The predominant carbonate cements are calcite and Fe-calcite. Siderite (types 4,
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5) is less abundant, but in places replaces calcite and Fe-calcite. Minor diagenetic minerals
include kaolinite, pyrite and possibly chlorite.

Diagenetic Paragenesis: Calcite and kaolinite predate Fe-calcite, which predates Mn-siderite,
pyrite and probably chlorite. Most of the siderite present is type 4, some with high MgO (< 6%),
but siderite type 5 is also common. Both types of siderite are FeO-rich (41-47% FeO). Siderite

type 3 occurs only occasionally.

Sample 2834.91 (Appendix 6B): Fine grained sandstone (siderite from cement) with vertical
sideritic zones (siderite from fractures) and siderite rims on other minerals and pores
Description: This sample represents the rare occurrence of sandstone within a predominantly
shaley interval in the Naskapi Member. It is cut by vertical, mm-wide, zones (Fig. 21), with Mn-
siderite filling all the secondary porosity between the detrital minerals, mostly quartz and K-
feldspar, together with some illite, Fe-rich chlorite, and pyrite (Figs. 6B.10, 6B.12, Appendix
6B). These zones are irregular, as if they originated as fractures, but there is no petrographic
evidence for fracturing. Some thin beds within the sandstone also appear partly cemented by Mn-
siderite. Some muscovite is replaced by Mn-siderite.

Several carbonate-cemented intraclasts are present. One such intraclast (Fig. 5B) consists of
a carbonate and clay-rich muddy pellet (A in Fig. 5B), now rich in kutnohorite, and a Fe-calcite
bioclast (B in Fig. 5B). Both of these clasts are partly dissolved and they are rimmed by a
mixture of chlorite, illite and Mn-siderite. Another clast is zoned with calcite in the core and
kutnohorite in the rim. This clast has an outer Mn-siderite rim (Pe-Piper et al. 2014, their figure
7). Both calcite and kutnohorite have been partially dissolved, and are surrounded by Mn-siderite

rims. In another bioclast (Pe-Piper et al., 2014, position B in their Fig. 9), kutnohorite developed
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in dissolution voids in pre-existing ankerite. Thus kutnohorite is mostly found in the rim of the
bioclast, whereas the ankerite contains several dissolution voids. Both ankerite and kutnohorite
are surrounded by Mn-siderite. At high magnification (Pe-Piper et al., 2014, their Fig. 12) a
bioclast is seen to consist of a mixture of kutnohorite, illite, chlorite and patches and rims of
siderite type 5 (Fig. 5C).

Framework grains, such as muscovite (Fig. 5D) have altered to chlorite together with 5-8
um crystals of siderite (4). Other minerals such as K-feldspars have been partly replaced by
blocky 15-30 um crystals of siderite type 5 (analysis 2). Silicate spherules 5 um in diameter
(analysis 6) are rimmed by siderite type 5 that appears to be late, filling porosity.

Sphalerite has precipitated in pores created by the dissolution of K-feldspar, and along the
cleavage planes of detrital muscovite (e.g. Fig. 4C of Pe-Piper et al., 2014). In places sphalerite
has replaced Fe-calcite.

Chemically three types of siderite are present. The most common types of siderite are types
4 and 5. Siderite type 5 rims secondary pores and fills secondary porosity developed along inter-
granular boundaries between detrital minerals. Siderite type 1 is found rarely and only as cores in
zoned crystals filling secondary porosity between detrital grains overgrown by siderite type 5
(Fig. 5E). It may be that these cores represent the early siderite cement in these sandstones.
Chemical zoning in siderite in this sample is different from that seen in sample P-21-2202.10.
Core siderite in sample P-21-2202.10 is type 2 and the rim is type 3, whereas the core siderite in
this sample is type 1 (earliest) and the rim is type 5 (latest). However, in both samples, MgO
increases from core to rim in individual crystals.

Diagenetic Paragenesis: Based on mineral textural relationships, siderite type 1 was the first to

crystallise followed by siderite types 4 and 5. Siderite type 5 is the most common of all types,
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and occurs in both the vertical siderite zones (microfracture zones), and the rest of the sandstone.
Often it has been seen to form delicate rims around relics of all framework grains or fill

secondary porosity (Figs. 4D and F).

South Desbarres O-76

Sample 3809.66 (Appendices 7A and 7B): Fine-grained sandstone with at least one siderite
intraclast and several clots of siderite cement (Fig. 2J). It contains fractures sub-parallel to
bedding that are filled with siderite, which forms rims on other minerals (Figs. 12A and B,
Appendix 13A in Pe-Piper et al., 2014).

Description: Detrital minerals comprise quartz, K-feldspar and muscovite. Both K-feldspar and
muscovite are partly dissolved, whereas several quartz grains are riddled with dissolution voids.
Diagenetic minerals include quartz overgrowths now replaced by siderite (Figs. 7A.2, 7A.12,
7A.13 in Appendix 7A). The quartz overgrowths are better expressed where they face pores
(Figs. 7A.19, 7A.20 in Appendix 7A). Other diagenetic minerals include ankerite, Fe-calcite,
pyrite, and calcite. Diagenetic barite fills pores with relics of detrital K-feldspar. In other places
it engulfs small albite grains, probably of diagenetic origin or left from dissolved detrital K-
feldspar. It also engulfs Fe-calcite and ankerite, and it may contain pyrite inclusions. Two large
barite grains are seen in a fracture slightly oblique to the bedding plane (Fig. 7A.25, Appendix
7A). The fractures on both sides of the barite grains are filled with dark brown to black minerals
(Fig. 7A.25, Appendix 7A). These minerals include siderite with a banded texture, and pyrite,
chlorite, Al-phosphate, and fragments of detrital quartz and ankerite. The siderite seen in these

fractures is Mn-rich (type 5) siderite.
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All five chemical types of siderite, 1-5, are present in this sample, with varying modes of
occurrence:

Type 1 siderite (pure siderite) engulfs ankerite (Fig. 3B); the ankerite appears partially dissolved
and siderite 1 has precipitated in the secondary porosity. In other spots (e.g. Fig. 3C, analyses
2, 5 and Fig. 7A.24, analyses 7, 10, Appendix 7A) type 1 siderite is riddled with dissolution
voids, also suggesting relatively early precipitation.

Type 2 siderite is very rare and shows no clear textural relationship with any other diagenetic
mineral, but it seems in general to postdate siderite 1.

Type 3 siderite (Mg-siderite) is present between detrital muscovite cleavages (Fig. 7A.8,
Appendix 7A). It also forms rhombohedrons embedded in chlorite (Fig. 3B, analysis 2) or
engulfing chlorite (position C in Fig. 7A.1a, Appendix 7A). It replaces detrital minerals such
as albite, K-feldspar, and muscovite, and also diagenetic calcite (Fig. 7A.15, analyses 4, 8,
Appendix 7A) and ankerite (Fig. 7A.18, analyses 2—6, Appendix 7A).

Type 4 siderite, together with type 3, has completely replaced detrital muscovite, has precipitated
in secondary porosity, or forms plates perpendicular to the cleavage directions of the replaced
muscovite (Fig. 5F).

Type 5 siderite (Mn-siderite): This is the latest type of siderite, associated with the barite +
sphalerite diagenetic assemblage (Pe-Piper et al., 2014) and often filling secondary porosity.
Rhombohedrons rim detrital K-feldspar and quartz or replace calcite cement (Fig. 7A.3,
Appendix 7A) and framework minerals such as albite and muscovite (Fig. 4F). Type 5 also
engulfs siderite type 1 (Fig. 3C, analysis 24) or forms in prisms parallel or perpendicular to

detrital muscovite cleavage planes (Fig. 5F).
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Diagenetic Paragenesis: Clear mineral texture evidence suggests that siderite 1 is the earliest of
all types in this sample. Both type 2 and type 5 siderites texturally postdate siderite 1. Also
texturally siderite 5 postdates siderite 2 and 4. However, the order of crystallisation between
siderite 3 and 4 is not clear. The textures seen in Fig. 7A.22b (Appendix 7A) where type 3
siderite fills pores across cleavage, whereas type 4 siderite plates mostly block the porosity
perpendicular to the cleavage planes, may suggest that type 4 siderite postdates type 3 siderite.
Textural relationships suggest that at least siderite 1 postdates ankerite; siderite 3 postdates
chlorite, ankerite and calcite; and siderite 4 fills mostly secondary porosity; siderite 5 is the latest

of all diagenetic minerals to form.

Tantallon M-41 well

Samples: 3601.5 and 4701.12 are mudstones from syn-sedimentary mass-transport deposits with
deformed siderite concretions, and 5298.27 is medium grained sandstone with siderite intraclasts
(Appendix 8). Siderites from all these three samples have been analysed and they are considered
together.

Description: Sample 3601.5 is a muddy siltstone showing syn-sedimentary liquefaction and
deformation (Fig. 2K). It contains early siderite cement which follows the deformed bedding
(Piper et al., 2010, their figure 10D). The siderite appears to have recrystallised to equant blocky
grains that show no individual evidence for deformation. Sample 4701.12 is a highly foliated
mudstone (Fig. 2M). Early siderite concretions in this sample show syn-sedimentary deformation
and extreme flattening (Piper et al., 2010, their figure 8B), yet once again the siderite consists of
recrystallised subequant grains (Figs. 6A, B). In contrast, sample 5298.27 is a medium-grained

sandstone bed (Fig. 2L) containing siderite intraclasts (e.g. Fig. 6D) and late siderite cement

31



(Fig. 6C). The late siderite cement in this sample seems to fill secondary porosity in detrital
minerals, such as albite, or voids along intergranular boundaries. It postdates Fe-calcite (Figs.
6C), and it is often associated with pyrite.

Chemically all the analysed siderites from these three samples in this well are similar.
Broadly all classify as siderite type 2. The highest amounts of FeO (42-49%), MgO (5.5-8.3%),
MnO (0.7-0.9%) and the lowest CaO (1-3.4%) are present in the siderites in sample 5298.27.
Analyses of siderite type 3 are also recorded for this sample. In this sample, textural evidence
suggests that siderite is late and postdates Fe-calcite (Fig. 6C). These data thus suggest that there
has been recrystallisation of any early siderite and during this process there was gradual increase

in FeO and MgO and decrease in CaO.

Stable isotopes

A total of 11 new carbonate isotope analyses are reported from siderite and Fe-calcite (Table
3, Fig. 8). The 8*3C and 80 results are expressed relative to the standard Vienna Peedee
belemnite (VDPB). Several of the analysed samples are mixtures of more than one carbonate
(Table 3). Two samples have high amounts of Fe-calcite, apparently replacing siderite in an
intraclast (Sable Island C-67) and calcite in a firmground (Balmoral M-32). These fall in the
same field as previous analyses of Fe-calcite reported by Karim et al. (2012), i.e. with 5'%0

~—10%,. The Balmoral M-32 sample, from the middle Cree Member, has low §3C ~ —13%,

characteristic of the lower part of the Upper Member of the Missisauga Formation at the Glenelg
and Chebucto fields (Karim et al., 2012). A calcite vein cutting the middle Cree Member at
Cohasset A-52 has a composition close to Fe-calcite at Glenelg in the Cree Member and upper

part of the Upper Member of the Missisauga Formation (Karim et al., 2012).
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All remaining samples have relatively high %0 ~—1 to —5%.. Two samples of early calcite
concretions in shales from Panuke B-90 have particularly low §'*C ~ —25%, with §'0 ~ —1.5 to
—4%,. Two samples of siderite concretions in shales from Panuke B-90 and Cohasset A-52
respectively have §°C ~ -8 to —12%o with §*°0 ~ -1 to -3%,. An intraclast of calcite firmground
from Panuke B-90 has §'°C ~—10%o with §'°0 ~ —5%.

Two siderite intraclasts in sandstones, from Como P-21 and South Desbarres O-76, have
similar isotopic compositions of §*C ~—5%, and 5'®0 ~ —3 to —4%.. However, a late diagenetic

siderite cement in subvertical zones in sandstone from Sable Island C-67 has similar isotopic

composition, of §*C ~—3%, and 520 ~ —3%..

Discussion

Paragenetic sequence

The diagenetic siderite in the studied rocks occurs in a variety of textures, morphologies and
chemistry. One of the objectives of this study was to establish the paragenetic sequence of the
various types of siderite and accompanying minerals. In many cases textural evidence is
ambiguous, in part because siderite probably recrystallises readily. However, chemistry can be
interpreted in a more objective manner. Using both data available from previous studies (Karim
et al., 2008, 2010, 2011; Pe-Piper et al., 2014) and our new data, we can identify several types of
siderite based on their composition. Using the concentration ranges in Fe, Mg, Mn and Ca in the
almost 1,000 chemical analyses of siderite in this study, we have adopted five types. We then
used unambiguous textural relationships, where the relative ages of these five types of siderite

could be established (Fig. 14). Early cementation near the seafloor is based on recognition of
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cements in uncompacted sandstones. In places, cements formed before quartz overgrowths can
be related to lowstands of sea level and influx of meteoric water (Karim et al., 2010). Indeed, the
growth of euhedral quartz overgrowths is an important reference point in assessing the timing of
mineral cements. K-feldspar dissolution is another useful reference point (Pe-Piper and Yang,
2014). Many thicker sandstones show pervasive secondary dissolution, concentrated along grain
boundaries, but also affecting the interior of framework quartz grains and in a few cases, more
than one dissolution event appears to have affected the rock. Based on the textures, the suggested
paragenetic sequence for the other carbonate minerals present in the studied rocks is: i) calcite
and Mg-calcite; ii) Fe-calcite; and iii) ankerite (Fig. 14). Of the siderite types, type 1 has only
been seen with chlorite and kaolinite with unclear paragenetic textures. Mudstone intraclasts
have principally types 1 and 2 siderites. Texturally, types 1 and 2, together with some type 3,
predate quartz overgrowths. Types 4 and 5, together with most type 3 and some type 2, postdate
quartz overgrowths and also generally postdate kaolinite, chlorite, illite and Fe-calcite. Pyrite and

probably chlorite may also co-precipitate with the type 5 siderite.

Geochemistry of siderite

The siderite from the studied wells shows extensive substitution of Mn, Mg and to a lesser
extent Ca for Fe (Fig. 9). The siderite analyses from the central part of the Scotian Basin cover
the entire field of siderite compositions from Chang et al. (1996), whereas those from the eastern
part of the basin show a more limited compositional range (Fig. 9A and C). When Mn is added to
Fe the field of siderite composition from the central part extends quite a bit more. This suggests
that the substitution of Mn for Fe for certain wells in this basin is the most extensive and

dominant substitution. Mn-rich siderite is known from specialised freshwater environments
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(Wittkop et al., 2014) and can form in the sub-oxic zone of Froelich et al. (1979), where both Fe
and Mn reduction happens. However, the siderite with the highest Mn (type 5) in this study is the
latest siderite to form, based on both morphology and textures, and it is very common in deeply
buried sediments (up to 5 km). In the literature, Mn-rich siderite is commonly associated with
barite and other base metal mineralisation of Mississippi-Valley type involving saline brines
(e.g., Bouzenoune and Lécolle, 1997; Damyanov, 1998; Kontak et al., 2006), At Ocean Drilling
Project site 913 (Chow et al., 2000), manganoan siderite is associated with barite and 5'®0 values
suggest temperatures of 60—100 °C with elevated salinity. The Mn content of the type 5 siderite
in the Scotian Basin may thus be the result of late high temperature brines of the type inferred
from fluid inclusion studies (Karim et al., 2012; Pe-Piper et al., 2014).

Biplots of Mn versus Fe and Mn versus Mg (Fig. 10A and B) show a clear separation of the
five types of siderite identified in this work. When the Mn content of our entire siderite analysis
population is plotted versus the lithofacies of the samples that the individual analyses come from
(Fig. 11), two types of lithofacies, 0 and 9, show the highest Mn concentrations. Siderite analyses
that are comparable or with slightly lower Mn concentration are only rarely observed in the other
lithofacies and Mn is relatively low in lithofacies 6. There is a depth difference of about 1 km
between the two samples of lithofacies 9 and 0 with the most Mn-rich siderites (Figs. 11 and 12).
It may be significant that the analysed siderites from these two samples (O-76-3809.66 and C-

67-2834.91) come from grains within fracture or extreme dissolution zones (Fig. 5B-F).

Controls on the chemistry of diagenetic siderite

Factors that may influence the chemistry of diagenetic siderite include:
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1. The chemistry of the circulating fluids: Such fluids may be one or mixtures of the
following: a) Meteoric water containing high amounts of Fe and in some instances Ca,
but no or very small amounts of Mg. b) Brackish water containing Mg, but in low
concentrations. c) Sea water with high concentrations of Mg and d) high-temperature
brines that contain various metal ions that include Mg and Mn.

2. Lithofacies.

a) Of the fluids discussed lithofacies 0, 4, 9 and probably 5 and 6 accumulated under
brackish water conditions, so the connate water may have been low in Ca and Mg
relative to full marine conditions.

b) Lithofacies 1, 3 and probably 2 accumulated under fully marine conditions and thus
their connate water was richer in Mg and Ca.

c) Lithofacies 4 and 9 and locally 2 are the only lithofacies that formed thick sandstone
beds which, if permeable, may have provided pathways for late high-temperature
brines that precipated minerals with high Mn and Fe contents (Fig. 11).

3. Pre-existing detrital and diagenetic minerals and availability of permeability. In the
studied rocks the siderite has been observed to precipitate in the following ways:

a) By replacement of detrital minerals (mostly feldspar and muscovite)

b) Via early sea floor diagenesis in the pores before compaction

c) By replacement of the diagenetic minerals Fe-calcite and ankerite

d) In secondary porosity such as dissolution voids in detrital minerals (mostly K-
feldspar and quartz), the diagenetic minerals Fe-calcite and ankerite, and in

dissolution voids along intragranular boundaries of minerals
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e) Innarrow rims surrounding large secondary dissolution voids, or partly dissolved
detrital (e.g. quartz) or diagenetic (e.g. Fe-calcite) minerals
f) Inlate fractures and veins
4. Contrast between shales and sandstones. Concretions in shales (e.g. A-52-2072.9) seem
to have different diagenetic evolution than intraclasts and concretions in sandstones. It
may be that in sandstones there is an open system of fluid circulation pathways, e.g.
sample 3809.6 in the South Desbarres O-76 well, where all five types of siderite have

been identified (type 1 with dissolution voids engulfed by type 5).

Mechanisms to produce the observed siderite chemical variability

In the literature, two key mechanisms have been proposed to explain the trace element (Ca,
Mg, Mn) variability seen in diagenetic siderites in sedimentary systems and more specifically in
reservoir sandstones. These two competing mechanisms each have a different focus: one uses
hydrology and the other bio-mineralisation.

Mozley (1989) has linked the variability of Ca, Mg, and Mn of authigenic siderite to the
origin of the pore water within an aquifer system. In this model, pore water with variably distinct
chemistry is flushed at different times into a sandstone sequence by aquifer flow. Haszeldine et
al. (1992) have used this concept to explain the chemical zonation of authigenic siderite seen in
the sandstones of the Brent Group of the North Sea. The main driver for the changes of the pore
waters, and thus chemistry of authigenic siderite, has been attributed to sea level changes. Such
changes can produce fluid mixtures with variable contributions of meteoric and marine water.

Wilkinson et al. (2000), on the other hand, used depth-controlled microbial processes to

explain the chemical zonation of the same rocks, the Brent Group sandstones. Other authors (e.g.
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Jiminez-Lopaz and Romanek, 2004; Canfield and Thamdrup, 2009) have also suggested that
depth-zoned microbial mediation of reactions within shallow buried sediment may be
responsible for the chemical variation seen in the authigenic siderite.

If there was depth-controlled chemical zoning in early siderite in the studied wells from the
Scotian Basin, it is not obvious, although we occasionally see relics of pure siderite (type 1) as
cores in zoned crystals with siderite type 5 as rims filling secondary porosity (Sample C-67-
2834.91, Fig. 5E). Siderite type I is also the only siderite type present in a concretion in a shale
(sample A-52-2072.9). Well zoned crystals have also been seen in an intraclast in a coarse
grained sandstone (Sample P-21-2201.1, Fig. 3D) with siderite 2 as core and siderite 3 as a rim.
Siderite 3 is the most common siderite type in the sandstone host, and often occurs as euhedral
rhombohedrons. In the described examples of zoned siderite grains there is thus always an
increase in MgO and MnO from core to rim that suggests changes in the chemistry of pore water
with time.

Evidence for siderite recrystallisation and re-precipitation is ubiquitous in most of the
studied samples. These events seem also to be closely related to various events of dissolution,
syn-sedimentary deformation and late regional tectonics. Of the dissolution events, late
dissolution is very enhanced in certain samples (e.g. C-67-2834.91), which suggests the presence
of corrosive pore fluids (Pe-Piper et al., 2014).

Siderite ranges from +2 to -12%o in 6"°C and -1 to -4%, in 8*%0. The range of "°C is similar

to that of Fe-calcite and ankerite, but 5'20 is much less negative and close to that of Early
Cretaceous sea-water calcite reported in the literature (Fouke et al., 2005). Two concretions in
shale with type 1 siderite have the least negative 8*20 and most negative *C. Two early calcite

concretions at Panuke B-90 have similar §'30 but much more negative 5*C. All these
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concretions lie within the range of early diagenetic carbonate concretions reported elsewhere,
e.g. as summarized by Loyd et al. (2014). Three samples with types 3, 4 and/or 5 siderite cluster

around 8"3C = -4%, and 5'®0 = -3.5%.. An additional sample from Karim et al. (2012) has similar
820 but 8*3C = +2%o, for types 2, 3 and 4 (Glenelg E-58, 3532.19). The less negative §'*C of

these later siderites is consistent with the isotopic composition of siderite in Ocean Drilling
Program boreholes, which trends to more positive values of §*C with depth (e.g. Rodriguez et
al., 2000).

The effects of syn-sedimentary deformation on the chemistry and morphology of authigenic
siderite are very clear and pronounced in samples from the Tantallon M-41 well. Early siderite
concretions in mudstones are flattened and recrystallised during the syn-sedimentary
deformation. The siderite concretion, intraclasts and the cement in medium grained sandstones is
mostly of type 2, and occasionally of type 3 in sandstones. The overall evidence from our data is
that there was a gradual increase in FeO and MgO and decrease in CaO during the re-
crystallisation of an early siderite. Late siderite, types 4 and 5, is not present in the samples from
this well. This may suggest the absence of pathways for circulation of late brines.

Other tectonic events that seem to have a relationship with the re-crystallisation and
precipitation of siderite include fracturing. There is evidence for more than one fracturing event
in several samples. In sample A-52-2220.47 the fracturing postdates Fe-calcite, whereas siderite
2 and 3 grow across these fractures (Fig. 2B.2, Appendix 2B). In sample E-58-3448.34, siderite 4
fills secondary porosity and cuts pseudomatrix made up of chlorite and illite (Fig. 4A.9,
Appendix 4A).

Another type of fracturing is in the form of vertical zones that seem to represent micro-

fracture zones (e.g. Sable Island C-67-2834.91). In these zones siderites 4 and 5 fill all the
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secondary porosity between detrital minerals, mostly quartz and K-feldspars, together with illite,
Fe-rich chlorite and pyrite. These types of siderite, and in particular type 5, in such samples form
delicate rims on partly dissolved detrital minerals (muscovite, K-feldspar) and diagenetic
minerals (calcite, Fe-calcite, ankerite, kutnohorite; Fig. 5 and in more detail in Fig. 10 of
Appendix 12A of Pe-Piper et al., 2014).

Bedding-parallel fracturing is seen in the South Desbarres O-76 well (sample 3809.66 of Pe-
Piper et al., 2014). In this sample, a system of fractures, sub-parallel to bedding, rims lenses of
barite that resemble bedding-parallel “beef” (terminology from Cobbold et al., 2013). This
system of fractures cuts detrital minerals and earlier diagenetic minerals such as ankerite.
Cobbold et al. (2013) have suggested that the cause of “beef’-type veins is seepage forces due to
fluid overpressures. In general, the South Desbarres well shows strong overpressures below 4150
m (CNSOPB, 2000). However, there is a single test at 3725 m depth, 85 m above the sample,
indicates overpressure and all other tests above 4150 m indicate hydrostatic pressure. The top of
overpressure might have been at a higher stratigraphic level in the past, and hydraulic fracturing
later released the pressure (Pe-Piper et al., 2014). Therefore, the studied sample is above the
continuous overpressure zone now, but it might have been in the overpressure zone in the past.

All described siderite types, and in particular types 4 and 5, in general show apparently
random distribution with both stratigraphy and depth. Siderite 1, the earliest type to precipitate,
has been seen in both the Cree and Upper Missisauga Formations, and in both the LaHave
Platform and Central part of the Scotian Basin (Fig. 13). The fact that in a single well, South
Desbarres O-76, and in a single sample (O-76-3809.66), that all five types of siderite have been

seen suggest that different hydrogeological events have happened.
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It has been suggested in the past that such events might result from sea level changes
resulting in flushing meteoric water, influx of sea water and thus causing mixing of waters. Our
data certainly indicate cross-formational and vertical flow of highly variable chemistry pore
fluids. The best explanation thus for our set of data is the involvement of a variety of
hydrogeological events. However, the same set of data suggests that such events cannot be only
the result of sea level changes. Other factors that might have influenced the onset of these events
include: regional tectonics, and in particular salt tectonics, income of hydrocarbons and
overpressure. The circulating fluids that influenced the precipitation of particular types of
siderite must have changed drastically through time both in their chemistry and their
temperature, judging from the trace elements and isotopic contents of siderite, type of associated

minerals such as sphalerite (Pe-Piper et al., 2014) and the magnitude of secondary porosity.

Conclusions

1. Diagenetic siderite appears to undergo local recrystallization, so that mineral textures are not
necessarily a good guide to relative age. Mineral chemistry provides a more objective method of
characterizing diagenetic siderite.

2. Five geochemical types of siderite can be distinguished on the basis of Fe, Mg, Ca and Mn
content. Substitution of Mn for Fe is the most dominant substitution in many deep wells in the
basin.

3. Textural evidence suggests that in general the most Fe rich siderite (type 1) is earliest and the
most Mn rich siderite (type 5) is latest, with types 2—4 of intermediate age. Type 2 is more

abundant prior to quartz overgrowths and type 4 more abundant after quartz overgrowths.
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4. Mn-rich type 5 siderite is associated with barite, sphalerite, pyrite and titania minerals and
appears to be precipitated from late, high temperature brines.

5. Siderite types 3 and 4 both predate and postdate widespread dissolution events that created
secondary porosity in framework quartz, carbonate and silica cements, and along mineral
boundaries. Such dissolution events may be related to recrystallization that resulted in siderite
types 4 and 5.

6. Late tectonic deformation, related to salt tectonics and the development of overpressures,
resulted in places in faults, filled fractures, microfractures and lenticular bedding-parallel
fractures, the latter associated with overpressure. Such fractures may contain type 5 siderite, Fe-
calcite, and/or barite. Secondary fluid inclusions suggest that microfracturing was associated
with hydrocarbon charge in the basin.

7. Siderite type 1, with negligible Mn and Mg substitution for Fe, is likely of brackish or
meteoric water origin based on the literature. Intraclasts cemented by siderite type 1 are likely of
terrestrial or coastal origin.

8. Marine firmgrounds, with relatively low permeability, are cemented by siderite types 2 (with
moderate Mg and Ca substitution for Fe) and 3 (with highest Mg substitution), suggesting that
both these types may form under seafloor diagenetic conditions. Siderite in cores of coated
grains are principally type 2, although some rims have types 3, 4 and 5. Such coated grains are
known only from the proximal Orpheus graben, and may have formed in brackish water lacking
fully marine concentrations of Mg?*.

9. Siderite concretions in low permeability silty mudstone showing soft-sediment deformation

features in the Tantallon M-41 well were deformed and flattened and have subsequently
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recrystallized, but are of siderite type 2, which is probably characteristic of the original marine
concretions.

10. Siderite type 3 (high Mg substitution, moderate Ca substitution for Fe) characterises a wide
range of permeable sandstones and appears to be of both eodiagenetic and mesodiagenetic origin.
It probably results from recrystallization during early generation of basinal fluids prior to
hydrocarbon charge.

11. The different siderite types show a random distribution with burial depth and geography.
Some samples contain all five types of siderite, pointing to a long and complex history of
recrystallization under varying conditions. Initial precipitation of siderite in soft sediment may
create types 1, 2 or 3, depending on the proportion of meteoric to marine water. Later
eodiagenesis and early mesodiagenesis by basinal fluids results principally in type 3 siderite, but

later in the history of the basin hot brines favoured the development of types 4 and 5.
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Figure 1: Isopach map of the Scotian Basin showing sampled wells with diagenetic siderite. The
isopachs are from Williams and Grant (1998). This map also shows the tectonic provinces [-V of
Shimeld (2004); the seaward limit of the Upper Jurassic carbonate bank (Wade and MacLean,
1990); and the generalized position of Early Cretaceous rivers (Zhang et al., 2014).



Cohasset A-52 2072.09

Panuke B-90 2224.97

South Desbarres O-76 3809.66

Sable Island C-67 2834.91 M

Sable Island C-67 2832.08
K

Tantallon M-41 3601.5 Tantallon M-1 5298.27 Tantallon M-41 4701.12

Figure 2: Core photos of representative samples from the studied wells.
A: Balmoral M-32-1969.0: Greenish fine grained sandstone with carbonate patches;

B: Cohasset A-52-2072.09: Concretion in shale; C: Cohasset A-52-2220.47: Fine
grained sandstone with a calcite vein; D: Como P-21-2202.10: Coarse grained
sandstone with one of several small sorted detrital siderite intraclasts scattered
through the rock together with some phytoclasts; E: Como P-21-2964.08: Large
carbonate cemented concretion in sandstone; F: Panuke B-90-2218.93: Carbonate
concretion with a composite bioclast (visible in thin section); G: Panuke B90-
2224.97: Carbonate intraclast; H: Sable Island C-67-2832.08: Carbonate intraclast
(intraclast conglomerate); I: Sable Island C-67-2834.91: Fine grained sandstone
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with vertical sideritic zones and siderite rims on other minerals and pores; J: South
Desbarres O-76-3809.66: fine-grained sandstone with at least one large intraclast
and several siderite patchy cements (clots). It also contains fractures sub-parallel to
bedding filled with siderite and siderite rims on other minerals; K: Tantallon M41-
3601.5: Very fine grained sandstone with dispersed siderite cement showing
complex convolution structures; L: Tantallon M41-5298.27: Medium grained
sandstone bed containing siderite intraclasts; M: Tantallon M-41-4701.12: Highly

foliated mudstone, including deformed siderite nodules.
(cc= carbonate concretion or vein; cn= concretion (siderite); ic= carbonate

intraclast; sc=siderite cement; d= deformed siderite nodule; ph= phytoclast)
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O-76 3809:66

P-212202.10

Figure 3: BSE images of representative textures of diagenetic siderite (mostly types 1,2)
and other associated minerals. Numbers on the images are numbers of mineral analyses.
A: Cohasset A-52-2072.9 (Appendix 2A, Fig. 2A.2)): Patches of siderite (2, type 1)
associated with very small amount of chlorite (1) in contact with partially altered biotite
(3,4); B: South Desbarres O-76-3809.66 (Appendix 7A, Fig. 7A.1b): Two types of
siderite are present. The siderite that appears darker in BSE (2, 3, type 3) has significant
amounts (~12%) of MgO, whereas the lighter appearing siderite (5, 6 type 1), which often
surrounds the round cores of ankerite (4, 5) and with a lot of dissolution voids, has almost
no Mg substitution (less than 1% MgO); C:South Desbarres O-76-3809.6 (Appendix 7A,
Fig. 7A.12): Framework albite has been partially replaced by chlorite. Siderite with
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dissolution voids (2, 20, type 1) rims ankerite (1) and detrital quartz (10, 7). This siderite
seems to be engulfed by type 5 siderite (24); D: Como P-21-2202.10 (Appendix 3A, Fig.
3A.10): This intraclast contains a small amount of quartz grains separated by silt with
abundant siderite cement. The siderite appears zoned. Patches of siderite that appear
lighter in BSE images are less Mg-rich (1, 2, 5, type 2) than siderite that appears darker
(3,4, type 3). The light cores of siderite (type 2) are also partly dissolved (position A); E:
Como P-21-2202.10 (Appendix 3A, Fig. 3A.5b): The calcite (1, 3) has been partly
replaced by chlorite (5, 9) and siderite (2, 4, 8, type 3). Analysis 6 may be a relic of Mg-
calcite bioclast. F: Glenelg H-38-4298.60 (Appendix 4B, Fig. 4B.1): The calcite cement
(98) isriddled with siderite needles. Similar siderite needles also fill pores (99, 97) or
form elongated patches (96) along intergranular boundaries. All the siderite is type 3.
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-52 2220.47

Figure 4: BSE images of representative textures of diagenetic siderite (mostly types 3
and 4) and other associated minerals. Numbers on the images are numbers of mineral
analyses. A: Balmoral M32-1969 (Appendix 1, Fig. 1.2): Detrital muscovite is partially
dissolved and replaced by chlorite with type 3 siderite, rhombohedrons along its cleavage
and along its rims. Pyrite partially engulfs siderite; B: Cohasset A-52-2220.47 (Appendix
2B, Fig. 2B.6a): TiO, minerals fill a large cavity in successive zones rimmed by a thin
zone (A), of what may be calcite, and then by a broad zone of siderite rhombohedrons (5,
type 3). Siderite rhombohedrons are also embedded in the Fe-calcite (7) cement. The K-
feldspar grain (9) is riddled with dissolution voids. There seems to be a thin dissolution
zone (C) between quartz overgrowths and a zone of siderite rhombohedrons. In places
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siderite rhombohedrons seem to fill pores (B); C: Panuke B-90-2224.97 (Appendix 5C,
Fig. 5C.4): Siderite, chlorite, calcite (3, 4) and siderite rhombohedrons (1, 2, type 3)
seem to form probably as infill in microfracture; D: Glenelg E-58-3443.86 (Appendix
4A, Fig. 4A.3): The Fe-Mg-calcite (34, 49) cement is riddled with dissolution voids and
patches of it are rimmed by Mn-siderite (31, 33, type 4). The Mn-siderite rims and
rhombohedrons (30) seem to postdate Fe-calcite (29, 32); E: Sable Island C-67-2832.08
(Appendix 6A, Fig. 6A.9): Framework muscovite grain (3) is almost completely
dissolved and the Mn-siderite (1, type 4) fills the developed pores; F: South Desbarres O-
76-3809.66 (Appendix 7A, Fig. 7A.11): Framework grains (e.g. albite, muscovite) have
been partially replaced by siderite (types 4 and 5).
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Figure 5: BSE images of representative textures of diagenetic siderite, mostly type 5, and
other associated minerals. Numbers on the images are numbers of mineral analyses. A:
Sable Island C-67-2832.08 (Appendix 6A, Fig. 6A.11): Muscovite (M) (7) is partly
replaced by siderite type 3 (2). K-feldspar (11) is replaced by Fe-calcite (6, 10) and
probably later by sparry siderite (1, type 5). 40 micron siderite (3, type 4) patches have
probably replaced a framework grain (?K-feldspar); B: Sable Island C-67-2834.91
(Appendix 6B, Fig. 6B.5a). Carbonate-clay-rich muddy pellet or intraclast (A) and
calcite bioclast (B). Both A and B are partly dissolved and they are rimmed by a mixture
of chlorite, illite and Mn-rich siderite (8, 9, 10 type 5); C: Sable Island C-67-2834.91
(Appendix 6B, Fig. 6B.6a): Mn-siderite, type 5, from a bioclast in a bedded fine grained

58



sandstone cut by vertical zones filled with Mn-siderite. The bioclast seems to consist
now of kutnohorite, illite, chlorite and patches and rims of siderite type 5; D: Sable
Island C-67-2834.91 (Appendix 6B, Fig. 6B.11a): Muscovite framework grain has been
altered to chlorite and 5-8 micron crystals of type 5 siderite. Blocky 15-30 micron
crystals of Mn-rich siderite have partly replaced K-feldspar (e.g. 2). 5 micron spherules
rimmed by siderite with silicate cores (e.g. analysis 6), that appear to be late, fill
porosity; E: Sable Island C-67-2834.91 (Appendix 6B, Fig. 6B.13a): Zoned siderite (1, 2:
core typel, and rim type 5) in contact with a chlorite grain (3), probably derived from
alteration of plagioclase. In position A the late siderite seems to be against the quartz
overgrowth; F: South Desbarres O-76-3809.66 (Appendix 7A, Fig. 7A.22a). Siderite
(mostly type 5, but few of type 4) rhombohedrons formed between and perpendicular to
the cleavage plane of the replaced framework mineral, probably muscovite.
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M-41 5298.27

100um 100um

Figure 6: BSE images of diagenetic siderite and other associated minerals of deformed rocks
from Tantallon M-41 well. A: Sample 4701.12: Early siderite cement (type 2) in mudstone
showing syn-sedimentary deformation; B: Sample 4701.12: Part of figure 6A in higher
magnification showing flattened early siderite cement; C: Sample 5298.27: Later siderite (47,
48, type 2) fills dissolution voids in detrital albite (51) and voids along intergranular boundaries
(52,53); D: Sample 5298.37: This is likely an intraclast. All numbers are siderite analyses.
There is a strong dissolution in both Fe-calcite and quartz.
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Figure 7: Diagenetic carbonate minerals in the various parts of a composite bioclast and the host
concretion in the sample Panuke B-90-2218.93. A: Drawing of the various zones (I to IV) of the
composite bioclast and the host concretion; B-E: Carbonate minerals in the various zones. The
locations of these figures are shown in Fig. 7A. Dotted lines in Fig. 7A indicate branches of the
host invading the bioclast. Such textures define reaction zones between zone I11
(recrystallization, Fe-calcite) and zone I (host concretion, Mg-calcite). In Fig. 7D there is also a
wide zone of reaction shown within a pair of dotted lines. This is a zone of reaction between
zone [V (encrusting bioclast, calcite) and zone III (recrystallization, Fe-calcite). Within zone III
stringers of the host concretion can also be seen (e.g. analysis 10, Mg-calcite). The interaction
of all these zones results in producing Mg-Fe-calcite and ankerite within the reaction zone
itself.
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sandstone; 2 = shelf and shoreface sandstone and mudstone; 3 = poorly sorted
transgressive muddy sandstones; 4 = fluvial and estuarine channel sandstones; 6 =
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turbidites; 10 = facies with intense syn-sedimentary deformation.
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Figure 12: Biplot of depth versus Mn in the siderite analyses. The siderite data from the
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analyses are from the central basin.
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Figure 14: Paragenetic sequence of cementing minerals and diagenetic processes in the

sandstones of the Scotian Basin, emphasising the different types of siderite. Eodiagenesis
largely from Karim et al. (2010).
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Table 1: Representative samples studied in detail in this study from representative wells.

Well Depth Objective Lithology SEM| Photo |EMP| . .0 Material Carbonate minerals | Facies
(m) isotopes
S Greenish fine-grained sandstone . 2
Balmoral M-32 1969.00 |Siderite with carbonate patches V - - V concretion Fe-Cal, Sd (3) 3x
2072.90 |Siderite concretion Shale rubble with siderite concretion | - - \ cfrlw(cj;(reenttiin Sd (1) 2b—1
Cohasset A-52 Fine-grained sideritic sandstone with Mg-Cal, Fe-Cal, Sd
2220.47 |Siderite cement, calcite vein -grain V y V y Calcite vein g-~al ’ 9s
calcite vein (2,3)
Coarse-grained sandstone with Siderite
2202.10 [Siderite intraclast sideritic mudstone intraclast and J v J v intraclast | C8" Fe-Cal. Sd (3,2) | 4x—6m
Como P-21 some phytoclasts
2964.08 |Pyrite concretion Laminated mudstpne * flne-gralned 3 - - - Pyntg Py, Cal, Mg-Cal 6s
sandstone, greenish concretion concretion
3443.86 |Siderite Sandstone - - N WR! Fe'Mgé%a('a)Fe'Ca" Ob
Glenelg E-58 3448.34 |Siderite Sandstone with prominent lamination| - - V - - Fe-Cal, Sd (4) 0b
3458.48 |Siderite Sandstone with prominent lamination | - - v S WR Fe-Cal, Cal, Sd (4) 2b
Glenelg H-38 4298.60 |(Siderite Bioturbated sandstone with bioclasts | - - N v WR Cal, Fe-Cal, Sd (3,2) 3
. . . Calcite
2217.93 |Carbonate concretion Early calcite concretion - - - \ . Cal, Sd (2) 1
concretion
2218.93 |Carbonate concretion bC_artI)ontgte copltcretlog \;Vlth composite N N ) N Carbontfate CCaI,I I\/'lg-Cc::aII, Fst-ij-l\/l59- 1
Panuke B-90 ioclast in a silty mudstone concretion al, Fe-Cal, Sd (5)
2224 .97 |Carbonate intraclast Piece of carbonate intraclast V - - \ Ci;rflt:zzraastf Cal, Fe-Cal, Sd (3,2) 3l
2242.47 |Siderite concretion Siderite concretion shale - - - y Slderlt.e - -
concretion
2832.08 |Carbonate intraclast Intraclast N - - v C?arbonate Cal, Fe-Cal, Sd (4,5) 3i
Sable Island C-67 2832.33 intraclast
2834.91 |Vertical zones with siderite Very fine-grained sandstone with N N N N Vertical zones | Fe-Cal, Ank, Kut, Sd Ob
) vertical zones filled with siderite 2834.70 with siderite (4,5,1)
South Desbarres O-76 | 3809.66 |Siderite intraclast Fine-grained sandstone with siderite | S \/ S Siderite Fe-Cal, Ank, Sd 9g
intraclasts intraclast (3,4,5,1,2)
3601.50 §|der|te cement or concretion Siderite-cemented sandstone - - \/ - - Sd (2) 10f
in deformed mudstone
Tantallon M-41 4710.12 |Slderite cement or concretion o 146 foliated mudstone A ; - Fe-Cal, Sd (2) 10f
in deformed mudstone
520837 |Siderite cement or concretion| o406 N ; - Fe-Cal, Sd (2,3) Ob

in deformed mudstone

Note: ' WR= whole rock; 2 Numbers in parenthesis indicate the type(s) of siderite
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Table 2: Geological and petrological details for all samples used in this study.

Depth . . Siderite | Permeability | Porosity | Stratigraphic
Well m) Area | Facies Lithology types (mD) %) level Source
Balmoral M-32 1969 |LaHave | 3x E;:;%f"”ed sst with firmground carbonate 2.3 Cree  |This study
2072.9 2b—>1 |Concretion in shale 1 Cree
. . - . . This study
2220.47 9s |Fine-grained sideritic sst with a calcite vein 2,3 0.01 10.3 Cree
2075.83 3y |[Sst 2,4 Cree
2160.51 2x  |Sst 2,34 0.01 13.9 Cree
2167.31 99 |Sst 2 0.01 12.8 Cree
Cohasset A-52 2217.17 |LaHave 2x Sst 2,3,4 0.01 15.3 Cree
2230.38 4x  |Sst 2 0.01 4.7 Cree OFR 6823 (Karim et al., 2011)
2338.92 ?4g |[Sst 2 183 27 Cree
2343.79 2c  |Sst 2 0.45 14.8 Cree
2421.04 2c  |Sst 3,4,5 0.2 12.2 Cree
2602.65 9s |Sst 2,3 128 28.1 Upper Miss.
2603.49 9s |Sst 2,3 0.01 7.1 Upper Miss.
Como P-21 22021 |LaHave | 4x—>6m |CO2rse-grained sst with sideritic mudstone 2,34 Upper Miss. |This study
intraclast and some phytoclasts
3443.86 Ob [Sst 2,4 0.02 7.4 Upper Miss.
3448.34 Ob |Sst 4 0.01 9.5 Upper Miss. |This study
3458.48 2b  [Sst 4 0.01 5.5 Upper Miss.
3710.2 0 Sst 2,4 0.15 11.7 Upper Miss. |OFR 7560 (Pe-Piper et al., 2014)
3525.16 9 Sst 4 23.3 16.8 Upper Miss.
Glenelg E-58 3526.41 |Central 9 Sst 2,345 25.8 17.3 Upper Miss.
3532.19 3 Sst 2,34 0.01 8.9 Upper Miss.
3536.82 9 Sst 3,4 3.61 13.1 Upper Miss. |OFR 5880 (Karim et al., 2008)
3551.29 9g |[Sst 1,2,4 8.1 17.2 Upper Miss.
3711.13 Ob |Mst 2 0.05 9.3 Upper Miss.
3715.98 Om |Sst 1,2,4 Upper Miss.
Glenelg E-58A 3733.43 Central 2b  |Sst 2.4 Upper M!SS' OFR 5880 (Karim et al., 2008)
3736.53 2b |Sst 2 Upper Miss.
Glenelg H-38 4298.6 |Central 3 Sst 3,2 Upper Miss. [This study
Glenelg H-59 3881.95 | central |22 ISt 23,45 Upper Miss. | er 5880 (Karim et al., 2008)
3904.8 3 Sst 5 Upper Miss.
3001.84 3 Sst 2,34 0.36 10.5 Cree
Glenelg N-49 Central — OFR 5880 (Karim et al., 2008
enel 357678 | [ 0b  |Mst 2.4 027 123 | Upper Miss. (Karim et a )
Lawrence D-14 2271.65 |LaHave 9s |[Sst 2 Upper Miss. |OFR 6823 (Karim et al., 2011)
Louisbourg J-47  |-220:03 g pgiqm |4 ISt 4 0.4 84 MicMac | orR 7560 (Pe-Piper et al., 2014)
5445.94 10  [Mst 2,4 Mic Mac
Onondaga 0-95 3268.73 |Central Ob |Sst 3 3.69 10.9 Middle Miss. [OFR 7560 (Pe-Piper et al., 2014)
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Depth

Siderite

Permeability

Porosity

Stratigraphic

Well m) Area | Facies Lithology types (mD) %) level Source
2218.93 1 F:arbc?nate concretion with composite bioclast 5 Naskapi .
in a silty mudstone This study
2224 .97 3l Carbonate intraclast 2,3,4 Naskapi
Panuke B-90 2069.01 |-218ve ™4 [sst 2 0.9 13.3 Cree
2217.93 1 Early calcite concretion 2 Naskapi OFR 6823 (Karim et al., 2011)
2223.78 3y |[Sst 2 443 Naskapi
2832.08 3i Carbonate intraclast conglomerate 3,4,5 Naskapi
. . . . This stud
2834 91 Ob Fine: gralped .sst with v.ertlcal sideritic zones 145 Naskapi Is stuay
and siderite rims on minerals and pores
Sable Istand C-67 =75 25 |CeMral ™55 [sst 2 8.3 22.8 Cree | 0rr 6045 (Gould ot al, 2011)
2477.05 2c |Sst 2,3 2.5 19 Cree B
2834.91 op [Sstwith vertical sideritic zones and siderite 45 Naskapi  |OFR 7560 (Pe-Piper et al., 2014)
rims on minerals and pores
South Desbarres Fine-grained sst with siderite intraclast, siderite This paper
0-76 3809.66 |Central 99 ;:II:T)]tSs fractures filled with siderite and siderite | 1,2,3,4,5 14.3 17.8 Lower Miss. OFR 7560 (Pe-Piper et al., 2014)
3601.5 10f  |Mst with deformed siderite concretions 2 Logan Canyon
Tantallon M-41 4701.12 Eastern 10f [Mst with deformed siderite concretions 2 Miss. This study
5298.37 0Ob  |Medium grained sst with siderite intraclast 2,3 Middle Miss.
5298.37 0b  |Medium grained sst with siderite intraclast 2,3 Middle Miss. [OFR 7560 (Pe-Piper et al., 2014)
Thebaud #3 3917.6 |Central 4 Sst 4 852 21.7 Lower Miss. [OFR 5880 (Karim et al., 2008)
Thebaud 1-93 3361.87 |Central 4 Sst 23,45 1030 26.3 Middle Miss. |OFR 5880 (Karim et al., 2008)
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Table 3: The carbonate composition, C-O isotopic composition, siderite type and lithology of selected carbonate-rich concretions and intraclasts and carbonate cements from representative

samples.
Carbonate composition (% i ition?
well Depth : P (%) _|lsotopic composiion] - g;qeyite chemistry Lithology
(m) sd' | sdtype | Cal' | caltype | Fe-cal' | ™°C (%0) | 5"°0 (%0)
Balmoral M-32 1969 20 |[firmground 80 -13.54 -10.66 |type 3, minor 2 firmground sandstone with carbonate patches
Como P-21 2202.1 100 intraclast -4.68 -3.43 |type 3, minor 2 coarse-grained sandstone with siderite intraclast
2072.9 100 | concretion -8.53 -1.09 |type 1 siderite concretion in shale
Cohasset A-52 i ini i ideri ;
2290 47 100 late 153 1007 |type 2,3 calcite vein in sandstone, minor siderite cement, but vein
was extracted
2217.93 ?100 early -24.72 -1.46 |type 2 early carbonate concretion
Panuke B-90 2218.93 100 early -25.14 -4.19 |none early concretion in shale of calcite, Mg-calcite, Fe-Mg-calcite
anuke B-
2224.97 ?3 intraclast 7?60 ?40 -9.83 -5.42 |type 3, minor 2 carbonate intraclast in facies 3l
2242.47| 100 [concretion -12.31 -2.41 siderite concretion in shale
2832.08 30 intraclast ? 70 -7.71 -9.42 |type 4, some 5, minor 3|intraclast conglomerate
Sable Island C-67
2834.91 80 late veins 20 -2.70 -3.15 |type 4, 5, minor 1 sandstone with late siderite cement
South Desbarres O-76| 3809.66| 95 | intraclast 453 | 396 |type1,2,3,4,5 intraclast analysed; fine-grained sandstone with siderite
intraclasts, also cement, cut by siderite veins
Glenelg H-38° 4298.6 60 20 20 -7.19 -6.25 |type 2,3
3443.86 40 60 -4.46 -9.96 |type 2,4
3458.48 <5 95 -4.37 -10.01 |type 4
Glenelg E-58° 3526.41 40 [60 Ankerite] -4.68 -8.47 |type 2,3,4,5
3532.19 99 1 +2.24 -3.78 |type 2,3, 4
3536.82 80 [20 Ankerite] -4.63 -8.56 |type 3, 4
3 3881.95 30 70 -6.93 -8.34 |type 2,3,4,5
Glenelg H-59
3904.8 5 95 -8.91 -10.72 |type 5

Notes: " Sd=siderite, Cal=calcite, Fe-cal=Fe-calcite.
2 |sotopic compositions are expressed relative to the standard Vienna Peedee belemnite.

% Data are from Karim et al. (2012).
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Appendix 1: Scanning Electron Microscope
Backscattered Electron Images
for Balmoral M-32 well
with EDS Mineral Analyses
Sample 1969
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1.8d
2.Cal+Ms
3.Qz
4.Fe-Cal
5.Kfs

Mag= 235X Signal A=QBSD  Date :26 Jul 2012
EHT=23.00ky WD= 23mm Photo No. = 2367  Time :9:32

Figure 1.1:Balmoral M-32 1969m (SEM). An intraclast that consists of
siderite (1), quartz (3), and partially replaced? muscovite by chlorite and
calcite (2). It is set in Fe-calcite cement with relics of detrital K-feldspar
(5). Both the Fe-calcite cement and the detrital quartz are riddled with
dissolution voids.

1.8Sd+some Chl
2.8d
3.Chl(+Ms+Py)
4.Py

5. Fe-Cal

6.Qz

Mag= 999X Signal A=QBSD  Date :26 Jul 2012
EHT=23.00kv  WD= 20mm Photo No. = 2368  Time :10:29

Figure 1.2:Balmoral M-32 1969m (SEM). Detrital muscovite partially
dissolved and replaced by chlorite (3) with siderite along its cleavage and
along its rims (2). Pyrite (4) partially engulfs siderite.
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1.Sd(+some Chl)
2.8d

3.Qz

4.Qz

5.Fe-Cal

6.Kfs+Chl

. 7.Mix( Cal + Sd + Chl)

- . - i
Mag= 904X Signal A=QBSD  Date :26 Jul 2012
EHT=23.00ky WD= 20mm Photo No. = 2369 Time :10:31

Figure 1.3:Balmoral M-32 1969.00m (SEM). An intraclast that consists
of quartz (3,4), and partially altered K-feldspar (6), and siderite (1,2)
set in a Fe-calcite cement.

1.8d

2.Fe-Cal

3.Py

4.Ms + Chl

(+some Ap + Cal + TiO,)

Mag= 483X Signal A=QBSD  Date :26 Jul 2012
EHT=23.00kv  WD= 20mm Photo No. = 2371 Time :10:50

Figure 1.4:Balmoral M-32 1969.00m (SEM). Detrital muscovite that has
been partially replaced by chlorite (4). Both siderite (1) and pyrite (3) have
crystallized along the cleavage of muscovite. The main cement is Fe-
cement (2).
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1.Fe-Cal

2.Py

3.Fe-Cal

4.Fe-Cal

5. Ms + Chi(+Py + Cal +Ap)
6.Sd

7.Fe-Cal

i,
Mag= 127KX  SignalA=QBSD Date :26 Jul 2012
EHT=23.00kV WD= 20mm  PhotoNo.=2372 Time :10:57

Figure 1.5:Balmoral M-32 1969.00m (SEM). Muscovite framework grain
with siderite crystals along its cleavage. Muscovite has been partially
altered to chlorite and pyrite.

1.Sd(+some Chl)

2.8d(+Qz+Chl)

3.Ms partially altered to Chl(+some Py +Ap)
4.Fe-Cal

Mag= 129KX  Signal A=0QBSD Date :26 Jul 2012
EHT=23.00kvy WD= 20mm Photo No. = 2373 Time :11:14

Figure 1.6:Balmoral M-32 1969.00m (SEM). Altered basal section of
detrital muscovite (chl + py+ ap, 3) rimmed by siderite (1). The Fe-
calcite cement contains many dissolution voids and it seems to
predate the quartz overgrowth (position A).
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1.Cal

2.Py

3.Sd

4. Bt

5. Bt

6. Sd(+some Chl + Ap + Py)
7.Fe-Cal

rd
Mag= 74X Signal A=QBSD  Date :26 Jul 2012
EHT=23.00ky WD= 20mm Photo No. = 2374 Time :11:22

Figure 1.7:Balmoral M-32 1969.00m (SEM). Detrital biotite (4,5) with
siderite and pyrite (2) along its cleavage and along its rims (3) set in a Fe-
calcite (1,7) cement.
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Table A-1-1: Scanning Electron Microscope chemical analyses of sample 1969.00 from the Balmoral M-32 well.

Sample ID | Fig. | Pos. Mineral Identification SiO, |TiO,| Al,O3| FeO; | MnO | MgO | CaO | Na,0O| K,O | P,Os| SO; | Cr,03|ZrO,| ZnO | BaO | La,0;| Ce,0O3| SN0, | WOz | Ag,O| F | Cl| Total
M-321969 | 1 1 Sd 217 40.52| 0.84 | 8.00 | 5.08 0.38 57.00
M-321969 | 1 2 Cal+Ms 16.54 3.90 | 1.27 31.34 2.95 56.00
M-321969 | 1 3 Qz 96.05 3.22 0.72 100.00
M-321969 | 1 4 Fe-Cal 1.64 5.43 | 49.93 57.00
M-321969 | 1 5 Kfs 66.58 17.82 15.60 100.00
M-321969 | 2 1 Sd+some Chl 0.92 0.65 | 42.14| 0.56 | 8.89 | 3.47 0*| 56.64
M-321969 | 2 2 Sd 0.93 42.28| 047 |11.72| 1.61 57.00
M-321969 | 2 3 Chl+Ms+Py 32.08 | 0.55| 14.97 | 23.92 6.75 | 2.14 1.06 3.03 0*| 84.51
M-321969 | 2 4 Py 28.30 71.70 100.00
M-321969 | 2 5 Fe-Cal 2.69 0.68 | 53.63 57.00
M-321969 | 2 6 Qz 98.22 0* 98.22
M-321969 | 3 1 Sd+Chl 4.10 2.59 | 43.64| 0.72 | 5.25 | 0.70 57.00
M-321969 | 3 2 Sd 44.45| 0.79 | 1045| 1.31 57.00
M-321969 | 3 3 Qz 96.99 1.70 | 1.04 0.27 100.00
M-321969 | 3 4 Qz 100.00 100.00
M-321969 | 3 5 Fe-Cal 1.74 55.26 57.00
M-321969 | 3 6 Kfs + Chl 69.85 17.66 | 5.59 2.14 4.31 0*| 99.56
M-321969 | 3 7 Mix(Cal + Sd + Chl) 5.62 243 | 10.75 2.08 | 34.26 0.48 0*| 55.61
M-321969 | 4 1 Sd 44.26| 0.72 | 8.95 | 3.07 57.00
M-321969 | 4 2 Fe-Cal 2.19 1.12 | 53.69 57.00
M-32 1969 4 3 Py 28.19 71.81 100.00
Ms + Chl
M-32 1969 4 4 (+some Ap+Cal+ TiO2) 37.35 | 3.27] 22.97 | 14.55 3.46 | 9.08 | 0.70 | 1.05 | 2.97 95.40
M-321969 | 5 1 Fe-Cal 1.76 0.67 | 54.57 57.00
M-32 1969 5 2 Py 28.45 71.55 100.00
M-321969 | 5 3 Fe-Cal 2.01 54.99 57.00
M-321969 | 5 4 Fe-Cal 279 | 0.79 | 1.09 | 52.33 57.00
Ms+ Chl
M-32 1969 5 5 (+Py+Cal +Ap) 35.11 | 1.22]119.45| 17.68| 0.44 | 6.68 | 6.40 2.36 | 1.60 | 1.59 0*| 92.53
M-321969 | 5 6 Sd 45.85| 0.69 | 8.16 | 2.30 57.00
M-321969 | 5 7 Fe-Cal 1.62 0.64 | 54.73 57.00
M-321969 | 6 1 Sd(+some Chl) 247 1.59 | 46.60| 0.49 | 2.86 | 3.00 57.00
M-321969 | 6 2 Sd(+Qz+Chl) 12.52 1.52 | 34.63| 0.70 | 4.05 | 2.59 1.00 57.00
Ms partially altered to Chl
M-321969 | 6 3 (+some Py + Ap) 30.56 17.02 | 19.80 2.03 | 8.02 2.16 | 1.38 | 11.01 91.98
M-321969 | 6 4 Fe-Cal 2.10 1.33 | 53.57 57.00
M-321969 | 7 1 Cal 0.96 55.04 56.00
M-32 1969 7 2 Py 27.89 72.11 100.00
M-32 1969 7 3 Sd 4741| 0.72 | 744 | 143 57.00
M-321969 | 7 4 Bt 39.87 | 3.02] 19.00 | 20.05 8.43 | 0.58 5.04 96.00
M-32 1969 7 5 Bt 39.88 | 2.44| 19.37 | 20.28 8.48 | 0.73 4.81 96.00
M-321969 | 7 6 Sd(+some Chl+Ap+Py) 4.31 2.50 | 39.15| 047 | 512 | 2.68 0.32 | 0.91 | 1.10 0*| 56.56
M-321969 | 7 7 Fe-Cal 1.47 55.53 57.00
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Appendix 2A: Scanning Electron Microscope
Backscattered Electron Images
for Cohasset A-52 well
with EDS Mineral Analyses
Sample 2072.9
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1.Sd(+some Chl + Ap)
2.Sd(+some Chl + Py)
3.Qz

4 Bt

5.Bt+Chl

6.Chl+ ?Ms

Mag= 910X Signal A=QBSD  Date :19 Jul 2012
EHT=23.00ky WD= 17mm Photo No. = 2277 Time :13:32

Figure 2A.1: Cohasset A-52 2072.9m (SEM). Grain of biotite partially
altered to chlorite(4,5). Patch of siderite (1,2) associated with apatite,
chlorite, and pyrite.

1.Sd+(some Chl)
4 : ; - : 2.5d

s 3. Bt + Chl

' 4. Bt + Chl

Mag= 947X Signal BSD  Date :19 Jul 2012
EHT=23.00kv WD= 17mm Photo No. = 2278  Time :13:43

R

Figure 2A.2:Cohasset A-52 2072.9m (SEM). Patches of siderite
associated with very small amounts of chlorite (1) in contact with
partially altered biotite (3,4).
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1.Sd(+some Chl)
2.Sd(+some Chl)
3.Sd(+some Chl)

4 Kin

5.8d(+some Chl + Ap)
6.Qz

- b ¢
Mag= 745X Signal A=QBSD  Date :19 Jul 2012
EHT=23.00ky WD= 17mm Photo No. = 2279 Time :13:52

Figure 2A.3: Cohasset A-52 2072.9m (SEM). Patches of siderite
(1,2,3,5) associated with very small amounts of chlorite, in contact with
kaolinite (4).

1.Chl
2.Sd(+some Chl)
3.Sd(+some Chl)
4.Qz

Mag= 1.10KX  Signal A=0QBSD Date :19 Jul 2012
EHT=23.00kvY WD= 17mm Photo No.=2280 Time :14:02

Figure 2A.4: Cohasset A-52 2072.9m (SEM). Siderite (2,3) and chlorite
(1) have replaced framework grain.
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1.8d

2.8d(+some Chil+Ap)
™ 3.Chl + Kfs + some Sd
4.Sd(+some Chl+Ap)

Mag= 1.34KX  Signal A=QBSD Date :19 Jul 2012
EHT=23.00ky WD= 17mm Photo No.=2281  Time :14:34

Figure 2A.5:Cohasset A-52-2072.9m (SEM). Siderite (1,2,4) and chlorite
(3) have probably replaced detrital K-feldspar grain.
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Table A-2A-1: Scanning Electron Microscope chemical analyses of sample 2072.9 from the Cohasset A-52 well.

Sample ID | Fig. | Pos.| Min. Identification SiO, | TiO, | Al,03 | FeO; | MnO| MgO | CaO | Na,O | K,O | P,Os | SOz | Cr,03 | ZrO, | ZnO| BaO| La,03 | Ce,03 | SNO, | WO3 | Ag,0 | In,O3 | F|Cl| Total
A-52 20729 | 1 1 | Sd(+some Chl + Ap) | 5.05 1.72 |44.56|2.00| 0.85 | 1.85 0.97 57.00
A-52 20729 | 1 2 | Sd(+some Chl +Py) | 9.60 4.07 |38.51|1.73| 0.50 | 1.61 0.38 0.60 57.00
A-52 20729 | 1 3 Qz 96.61 246 | 0.43 0.50 100.00
A-52 20729 | 1 4 Bt 41.97 | 2.25| 17.13 | 18.08 9.59 6.98 96.00
A-52 20729 | 1 5 Bt+Chl 45.86 | 1.46 | 26.54 | 13.02 5.21 3.90 96.00
A-52 20729 | 1 6 Chl+?Ms 46.58 | 0.84 | 28.50 | 3.71 1.28 0.51 | 3.59 85.00
A-52 20729 | 2 1 Sd+(some Chl) 1.97 1.19 [48.67| 1.38| 1.15 | 2.63 57.00
A-52 20729 | 2 2 Sd 1.04 50.50 | 1.78 3.69 57.00
A-52 20729 | 2 3 Bt + Chl 40.81 | 1.46 | 22.28 | 13.10 11.55 6.80 96.00
A-52 20729 | 2 4 Bt + Chl 40.66 | 2.18 | 16.59 | 17.51 9.29 6.76 93.00
A-52 20729 | 3 1 Sd(+some Chl) 2.75 0.91 |49.88 | 2.36 1.10 57.00
A-52 20729 | 3 2 Sd(+some Chl) 4.72 1.65 [46.801.27 | 1.12 | 1.44 57.00
A-52 20729 | 3 3 Sd(+some Chl) 6.79 1.35 [ 46.07| 1.28 | 0.52 | 0.97 57.00
A-52 20729 | 3 4 Kin 48.60 30.47 | 4.79 0.75 0.41 93.00
A-52 20729 | 3 5 Sd(+some Chl+Ap) 5.30 2.09 [44.18]2.05| 0.80 | 1.37 0.35| 0.86 85.00
A-52 20729 | 3 6 Qz 100.00 100.00
A-52 20729 | 4 1 Chl 29.30 19.98 | 25.62 8.96 | 0.91 0.25 85.00
A-52 20729 | 4 2 Sd+(some Chl) 7.82 6.61 | 34.37/047| 494 | 2.78 57.00
A-52 20729 | 4 3 Sd+(some Chl) 8.46 5.64 |34.11]0.39| 5.18 | 3.21 57.00
A-52 20729 | 4 4 Qz 98.51 0.78 | 0.41 0.30 100.00
A-52 20729 | 5 1 Sd 54.17 | 0.40 1.33 1.10 57.00
A-52 20729 | 5 2 Sd(+some Chl+Ap) 2.72 1.83 | 49.74 | 0.56 1.25 0.89 57.00
A-52 20729 | 5 3 Chl+Kfs +some Sd | 32.15 | 0.45| 21.92 | 25.76| 0.52| 2.22 | 0.93 1.06 85.00
A-52 20729 | 5 4 Sd(+some Chl+Ap) 4.49 1.84 |48.55] 0.43 0.76 0.93 57.00
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Appendix 2B: Scanning Electron Microscope
Backscattered Electron Images
for Cohasset A-52 well
with EDS and EMP Mineral
Analyses Sample 2220.47
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Scanned Polished Thin Section and 3
microphotographs of representative figures
Cohasset A-52 2220.47m -

300 pm
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1.Sd (+some Ap+Chl)
2. Sd (+ some Ap)
3.Kfs

4.Qz
5.Qz
" 20um ' Mag= 350X SlgnalA=BSD “Date 125 Jul 2012
EHT=23.00ky WD= 18mm Photo No.=2340  Time :9:42
58— W P RN
Figure 2B.1: Cohasset A-52 2220.47m (SEM). Quartz (4,5) and K-
feldspar (3) framework grains rimmed by siderite (1) and carbonate
cement. Quartz(5) is fractured and dissolved and contains carbonate(A)
and pyrite(B) inclusions.
1.8d
2.8d
3.8d
4.8d
5.Chl + Kfs
6.Fe-Cal
7.Qz
8.Qz
9.Fe-Cal

Mag= 417X Signal BSD  Date :25 Jul 2012
EHT=23.00kv WD= 17mm Photo No. =2341  Time :10:08

‘

Figure 2B.2:Cohasset A-52 2220.47m (SEM). Framework K-feldspar
grain replaced by siderite, Fe-calcite and chlorite (5). Most of the
siderite crystals are of the form of rhombohedrons. Detrital quartz (7) is
fractured and euhedral to subhedral siderite rhombohedrons grow
along the fractures (position A). The Fe-calcite (position B) has
developed in places dissolution voids. Some of the siderite
rhombohedrons grow accross of the dissolution voids (position C)
suggesting that siderite formed later than Fe-calcite. 86



.7 7' 1.Sd(+some Ap)
* ., 2.Sd(+some Ap)
{4 3. Sd+other
4.Sd+other
5.Fe-Cal

9.58d (+ some Chl)
10.Kfs +Chl

Mag= 475X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00ky WD= 17mm Photo No. = 2342 Time :10:24

Figure 2B.3: Cohasset A-52 2220.47m (SEM). Fe-calcite (5,6) cement
that seems to have been partly replaced by siderite rhombohedrons
(1,2,3,4). The contact of quartz grains in some places is straight(A,B)
that would suggest quartz overgrowths formed later than the calcite
cement. On the contrary, the siderite seems to engulf the quartz (C),
which suggests that siderite is among the latest diagenetic mineral.
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1.Fe-Cal
2.Fe-Cal
| 3.Fe-Cal
* A 4.Sd(+some Ap)
471 5.5d
g 6.Sd(+some Ap)
7.Kfs + Chl
8. Kfs
9.Chl

10.Afs + other

Mag= 208X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00ky WD= 17mm Photo No. = 2343 Time :10:43

Figure 2B.4a: Cohasset A-52 2220.47m (SEM). Fe-calcite (1, probably a
bioclast) is partly dissolved. Siderite (5,6) seems to grow in the pores
and on the rim of the original bioclast. Siderite rhombohedrons also rim
detrital feldspars (7,8,10) and are embedded in Fe-calcite cement.
Chlorite and apatite also participate in the replacement of framework
feldspar grains. Quartz overgrowth seems to postdate calcite cement
(arrow).

1.Cal

2.Cal

3.Sd(+some Cal)

4 Kfs +Chl+Cal
5.8d

6.Sd(+ some Cal)
7.Sd+Cal
8.Fe-Cal(+ some Chl)
9.Qz

10.Kfs

11.Sd(+ some Cal)
12.TiO,

13.Afs( + some Chl)
14.Chl + other
15.Cal(+ some Chl)
16.Fe-Cal

17.Qz

18.Afs(+ some Cal)

JEOL COMP 15, 8k =22@  10@pm WO1 1mm

Figure 2B.4b: Cohasset A-52 220.47m (EMPA). Fe-cal (16) has partially
replaced Alkali-feldspar (18).
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o 1.Sd(+some Ap)
- 1 2.5d(+some Ap)
3.Qz(+some Afs)
4.Fe-Cal
5.Kfs
6.Qz
7.Sd+Ap+Chl
y 8.Qz
LA O Fe-Cal
! 10.Kfs + Chl +Sd

\

Mag= 254X  SignalA=OBSD  Date :25 Jul 2012
EHT=2300kY WD= 18mm  PhotoNo = 2344 Time 1108

Vel Al

Figure 2B.5: Cohasset A-52 2220.47m (SEM). Framework quartz and K-
feldspar grains have been partially replaced by siderite (1,2,7). Apatite
and chlorite also participate in the alteration of framework minerals.
Siderite crystals of the rhombohedron form are embedded in Fe-calcite
cement (4,9). The contact of quartz grains with calcite cement in some

places suggests that quartz overgrowths formed later than the calcite
cement (position A).
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1.TiO,(+some Ap+others)
2.TiO,(+some Ap+others)
3.TiO,(+some Ap+others)
4.TiO,(+some Ap+others)
5.8d

6.Sd+Ap+Chl

7.Fe-Cal

8. Sd(+some Ap + Chl)
9.Kfs

10.Qz

11.TiO,(+some Ap+others)

Mag= 421X  SignalA=OBSD  Date :25 Jul 2012
EHT=2300kY WD= 18mm  PhotoNo = 2345 Time 1125

NI . > < . 3 P

Figure 2B.6a: Cohasset A-52 2220.47m (SEM). TiO, minerals filling a
large cavity in successive zones rimmed by a thin zone(A), of what may
be calcite, and then by a broad zone of siderite rhombohedrons (8).
Siderite rhombohedrons are also embedded in the Fe-calcite (7) cement.
The K-feldspar grain( analysis 9) is riddled with dissolution voids. There
seems to be a thin dissolution zone (C) between quartz overgrowths and
zone of siderite rhombohedrons. In places siderite rhombohedrons seem
to fill pores (B).

1.TiO,+others
2.TiO,
3.TiO,+others
4.Sd+Ap
5.Fe-Cal
6.Kfs

JEOL COMP 15, 8k4Y o bl 1@ W01 1mm
Figure 2B.6b: Cohasset A-52 2220.47m (EMPA).
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1.Fe-Cal
2.Fe-Cal
3.Sd+Ap+Chl
4.8d+Chl
5.Chl(+some Ap)
6. Py

7.Qz

g Signal A=QBSD  Date :25 Jul 2012
EHT=23.00kvV WD= 18mm Photo No. = 2346 Time :11:50

(2) rim. The core of the bioclast has been partially replaced by siderite
(3). Apatite, pyrite (6) and chlorite also participate in the alteration of the
bioclast.

1.Sd(+some Ap + Chl)
2.PI

3.Fe-Cal

4.Qz

5.Qz

6.Fe-Cal

7. Afs

8.Kfs

9.TiO,+some Chl

Mag= 278X ignal A= QBSD  Date :25 Jul 2012
EHT=23.00kvY WD= 17mm Photo No. = 2347 Time :12:08

e —

Figure 2B.8: Cohasset A-52 2220.47m (SEM). Framework plagioclase
grain (2) is partly dissolved and partly replaced by Fe-calcite. A detrital
quartz grain (4) also is dissolved and heavily fractured and it is rimmed
with siderite rhombohedrons, whereas TiO, minerals (9) and calcite fill
the fractures and pores in it. The siderite rhombohedrons rim all
framework grains such as quartz, plagioclase and alkali-feldspar (7,8).

91



Mag= 215X
EHT=23.00kv WD= 17mm Photo No. = 2348 Time :12:30

[ i -

Figure 2B.9a: Cohasset A-52 2220.47m (SEM). Altered detrital

muscovite (2,3) immed with siderite rhombohedrons as well as some

apatite and chlorite (1). 10-20pm long siderite crystals embedded
through out Fe-calcite cement. All framework grains are also rimmed
with siderite rhombohedrons.

Figure 2B.9b:Cohasset A-52 2220.47m (EMPA). Siderite (4) is more Fe-
rich and less Ca and Mg-rich than those that rim framework grains (2,5).
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7.Fe-Cal
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¢ 1.Fe-Cal
2.Sd(+some Ap + Chl)
F 3.Sd+Ap+Chl
4. Kfs
5.Qz
6.Fe-Cal
7 Kfs

Mag= 218X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00ky WD= 17mm Photo No. = 2349 Time :12:40

7 A\ g, LT 2
Figure 2B.10a: Cohasset A-52 2220.47m (SEM). Fe-calcite bioclast (1) is
partly dissolved with siderite (2) together with some apatite and chlorite,
filling the dissolution voids. It is also rimmed by siderite rhombohedrons.
The siderite rhombohedrons seem to be later than the quartz overgrowths

(5).

1.8d
2.8d
3.8d
4.5d
5.Cal
6.Sd
7.8d
8.8d (HT)*
9.Fe-Cal
10.Mix
11.Mix

| *HT= High Total

Figure 2B.10b: Cohasset A-52 2220.47m (EMPA).
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1.Fe-Cal

2.Sd(+some Ap + Chl)
3.Sd(+some Ap + Chl)
4.Qz

5.Fe-Cal
Mag= 380X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00ky WD= 18mm Photo No. = 2350  Time :13:01

Figure 2B.11: Cohasset A-52 2220.47m (SEM). Siderite associated with

apatite and chlorite in contact with Fe-calcite vein (1) or cement (5). The

calcite vein seems to be later than the quartz overgrowths (arrow), but

predates the siderite rhombohedrons.
1.8d
2.TiO, + others
3.TiO, + others
4.8d
5.TiO, + others
6.Fe-cal
7.Qz

o
Mag= 462X Signal A= QBSD  Date :25 Jul 2012
EHT=23.00kv¥ WD= 18mm Photo No. = 2351 Time :13:10

Figure 2B.12: Cohasset A-52 2220.47m (SEM). Framework grain of
TiO, mineral (subhedral diamond shape, Anatase?) rimmed by siderite
rhombohedrons. Siderite partly fills porosity between frameworks
grains (arrow).
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1.Fe-Cal
2.Py+Sd

3.Qz

4.8d

5.8d

6.Py (+some Cal)

Mag= 468X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00ky WD= 18mm Photo No. = 2352  Time :13:21

- v 7 v

Figure 2B.13a: Cohasset A-52 2220.47m (SEM). Bioclast in dissolution
being replaced by Fe-calcite, irregular microcrystalline patches of
siderite (5, early?) and some pyrite. The same bioclast is rimmed by
siderite rhombohedrons (late?) that also rim other framework grains
such as quartz (3).

1.8d
2.5d
3.Fe-Cal
4 .Mg-Cal
5.8d
6.Sd
7.Fe-Cal
8.Fe-Cal
9.5d
10.Mg-Sd
11.Sd
12.5d
13.8d
14.Sd

JEOL COMP 15, 8kY w1 - 1Apm ﬁ[l 11mm

Figure 2B.13b: Cohasset A-52 2220.47m (EMPA). Bioclast (possibly
foraminifera) made of Mg-calcite (dark relict areas,4). This calcite has
been replaced by Fe-calcite cement (7) that developed dissolution voids
and got partly replaced later by siderite (position A). Siderite rimming bio-
clast appears zoned, with less Mg-rich siderite (11) against quartz and
appearing light in BSE than more Mg-rich siderite. Sidarite (2) may also
be filling the original voids in the bioclast.



1.TiO,
2.8d(+some Ap)
3.Fe-Cal

4.Qz

5.Fe-Cal

.. < 4 "

- ‘ g - ke
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Mag= 739X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00ky WD= 18mm Photo No.=2353  Time :13:30

Figure 2B.14a: Cohasset A-52 2220.47m (SEM). TiO, (probably rutile,1)
framework grains rimmed by siderite rhombohedrons embedded in Fe-
calcite cement (3,5).

1.TiO,(+ some FeO)
2.Tio,

3.8d

4.Fe-Cal

5.Mix

6.Mix

7.8d

8.Fe-Cal

JEOL COMFP - 15.8kY =408 1Ppm "WD1 1mm

Figure 2B.14b: Cohasset A-52 2220.47m (EMPA). TiO, framework
grains (1,2) rimmed by siderite rhombohedrons (3) in Fe-calcite cement
(4,8). TiO, grain is fractured in two pieces.
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1.8d+Ap+Chl
N 2 Sd
| 3.Fe-Cal
4. Chl + Ms(+ some Ap)
5.Qz
6.KIn+Chl+others

Mag= 349X  SignalA=OBSD Date 25 Jul 2012
EHT=2300kY WD= 18mm  PhotoNo =2354 Time 1340
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Figure 2B.15: Cohasset A-52 2220.47m (SEM). Framework grain,
probably muscovite, is heavily replaced by siderite (2) and chlorite (4)

with apatite present in small amounts. There is also a patch of siderite
(1) with small amounts of apatite and chlorite. Another framework grain
has been largely replaced by chlorite and then partly by calcite (arrow).

1.TiO,

2.Qz

3. Sd+Ap+Chl
4 Fe-Cal

Mag= 423X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00kv WD= 17mm Photo No. = 2355  Time :13:57

Figure 2B.16: Cohasset A-52 2220.47m (SEM). Bioclast made up of Fe-
calcite (4) and siderite rhombohedrons. The siderite rhombohedrons are
often embedded in the Fe-calcite cement. This bioclast seems also to
contain an original void now partly filled by silt-size quartz (2), now with
quartz overgrowths and rutile (1). The remained void is now filled by
siderite rhombohedrons mixed with small amounts of chlorite and
apatite (3).
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1. Chl (after biotite)
2 Kfs

3.Sd(+some Ap)
4.Fe-Cal

Mag= 323X Sig
EHT=23.00kv WD= 17 mm Photo No. = 2356 Time :14:02

Figure 2B.17: Cohasset A-52 2220.47m (SEM). Siderite mostly in the
form of rhombohedrons that either rim framework grains such as quartz,
K-feldspar (2), chloritized biotite (1),calcite cement patches (4), or they
are embedded in the Fe-calcite cement.
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1.Cal

2.5d

3.8d

4.5d

5.5d

6.1lm
7.TiO,(altered lIm)
8.Sd+Cal+ Ap
9.Qz
10.Fe-Cal
11.Fe-Cal

JEOL COMP 15, EkY pgall i 18pm WD 12rmm

Figure 2B.18: Cohasset A-52 2220.47m (EMPA). Calcite bioclast (1)
with dissolution voids and siderite filling the dissolution voids (2,4).
Siderite rhombohedrons rim the bioclast as well as framework grains
and are also embedded in the Fe-calcite (10) cement. Also present is a
framework ilmenite grain (6) being partly replaced by TiO, (7).

1.Cal
2.8d
3.Fe-Cal
4.Sd+Ab
5.8d
6.Sd
7.5d
8.Sd
9.Kfs
10.Qz
11.8d

JEOL COMFP 15, BkY et 1E1_|..Inm[I11rnrn

Figure 2B.19: Cohasset A-52 2220.47m (EMPA). Siderite
rhombohedrons (2) rimming calcite (1, possibly a bioclast) and filling
dissolution voids in framework grains. Siderite replacing albite (4)
appears to be zoned between less Ca-rich siderite (4,6, + arrows) that is
growing towards albite and more Ca-rich siderite (5,7£§rowing away
from albite.



1.Sd
2.8d
3.Kfs
4.Fe-Cal + some Ap

JEOL COMP 15, PkY

Figure 2B.20: Cohasset A-52 2220.47m (EMPA). Siderite
rhombohedrons rimming framework grains and Fe-calcite cement.
Siderite appears zoned with lighter less Ca-rich siderite (1) growing
against framework grains or located within rhombohedrons (arrow),
whereas darker more Ca-rich siderite tends to grow away from
framework grains and occupy the outer zone of rhombohedrons.
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Table A-2B-1: Scanning Electron Microscope chemical analyses of sample 2220.47 from the Cohasset A-52 well.

Sample ID Fig. | Pos Min. Identification SiO, TiO, |Al,O3 FeO; |MnO |MgO [CaO |Na,O K,0 P,O5 SO, Cr,05 NiO |ZrO, [ZnO |BaO |La,0Os Ce,03 SnO, WO; |Ag,0O F [Cl |In,04 Yb,03 Total
A-52 2220.47 1 1 Sd (+some Ap+Chl) 1.13 0.63 34.95| 0.23 8.42 8.90 2.75 57.00
A-52 2220.47 1 2 Sd (+ some Ap) 39.56 8.21 8.52 0.72 57.00
A-52 2220.47 1 3 Kfs 65.64 17.85 0.23 0.69 14.63 0.96 100.00
A-52 2220.47 1 4 Qz 100.00 100.00
A-52 2220.47 1 5 Qz 100.00 100.00
A-52 2220.47 2 1 Sd 0.43 3494 | 050 | 11.81 | 9.33 57.00
A-52 2220.47 2 2 Sd 0.44 35.17 | 047 | 11.87 | 9.04 57.00
A-52 2220.47 2 3 Sd 0.75 3592 | 040 | 1118 | 8.34 0.40 57.00
A-52 2220.47 2 4 Sd 0.41 39.81| 0.38 | 10.69 | 5.71 57.00
A-52 2220.47 2 5 Chl+Kfs 33.16 2.20 15.10 | 22.89 7.69 0.82 0.57 2.34 0* 84.78
A-52 2220.47 2 6 Fe-Cal 2.64 0.40 0.66 | 53.30 57.00
A-52 2220.47 2 7 Qz 100.00 100.00
A-52 2220.47 2 8 Qz 99.56 0.44 100.00
A-52 2220.47 2 9 Fe-Cal 2.82 0.40 0.76 | 52.02 56.00
A-52 2220.47 3 1 Sd(+some Ap) 39.82 8.46 7.78 0.40 0.54 57.00
A-52 2220.47 3 2 Sd(+some Ap) 0.66 36.27 | 0.26 9.35 8.81 1.65 57.00
A-52 2220.47 3 3 Sd+other 2.50 0.63 37.65| 1.58 7.45 6.82 0.37 57.00
A-52 2220.47 3 4 Sd+other 1.77 0.70 34.14 | 0.26 9.68 8.55 0.46 1.45 57.00
A-52 2220.47 3 5 Fe-Cal 0.97 0.37 1.28 54.25 0.13 57.00
A-52 2220.47 3 6 Fe-Cal 247 0.35 0.63 | 53.54 57.00
A-52 2220.47 3 7 Qz 100.00 100.00
A-52 2220.47 3 8 Qz 99.68 0.32 100.00
A-52 2220.47 3 9 Sd (+ some Chl) 1.85 1.01 35.16 | 0.59 | 1043 | 7.97 57.00
A-52 2220.47 3 10 Kfs+Chl 55.89 20.44 14.17 3.57 5.55 0* 99.63
A-52 2220.47 4 1 Fe-Cal 1.62 0.29 1.00 | 53.48 0.62 57.00
A-52 2220.47 4 2 Fe-Cal 2.59 0.30 0.74 | 53.37 57.00
A-52 2220.47 4 3 Fe-Cal 245 0.34 0.59 | 53.61 57.00
A-52 2220.47 4 4 Sd(+some Ap) 0.92 36.08 | 0.30 6.62 9.45 0.40 3.24 57.00
A-52 2220.47 4 5 Sd 0.62 37.70 | 0.24 | 10.00 | 8.45 57.00
A-52 2220.47 4 6 Sd(+some Ap) 0.75 0.52 38.66 | 0.43 8.06 7.09 1.48 57.00
A-52 2220.47 4 7 Kfs +Chl 58.18 18.87 12.82 3.78 0.38 5.46 0* 99.50
A-52 2220.47 4 8 Kfs 66.23 17.64 0.88 15.24 100.00
A-52 2220.47 4 9 Chl 35.11 15.33 | 21.53 11.88 | 0.48 0.48 0.20 85.00
A-52 2220.47 4 10 Afs+other 61.43 23.61 1.98 0.65 0.67 7.06 4.61 100.00
A-52 2220.47 5 1 Sd(+some Ap) 1.00 0.41 37.03 | 0.33 6.67 9.17 2.38 57.00
A-52 2220.47 5 2 Sd(+some Ap) 1.00 0.62 34.36 | 0.26 6.32 9.50 4.94 57.00
A-52 2220.47 5 3 Qz(+some Afs) 87.07 8.13 0.33 1.44 3.03 100.00
A-52 2220.47 5 4 Fe-Cal 2.59 0.29 0.63 | 53.49 57.00
A-52 2220.47 5 5 Kfs 66.06 17.88 0.52 15.54 100.00
A-52 2220.47 5 6 Qz 100.00 100.00
A-52 2220.47 5 7 Sd+Ap+Chl 2.46 0.79 33.33 | 042 | 1067 | 7.72 0.48 1.13 57.00
A-52 2220.47 5 8 Qz 99.22 0.42 0.36 100.00
A-52 2220.47 5 9 Fe-Cal 242 0.40 0.71 | 53.47 57.00
A-52 2220.47 5 10 Kfs + Chl +Sd 51.22 0.84 25.01 8.74 4.59 0.35 9.25 100.00
A-52 2220.47 6 1 TiOy(+some Ap+others) 1.30 91.65 1.84 1.72 0.86 0.54 0.22 0.96 0.59 0* 99.68
A-52 2220.47 6 2 TiOy(+some Ap+others) 1.09 91.41 2.32 1.84 0.96 0.19 1.1 0.46 0* 99.38
A-52 2220.47 6 3 TiOy(+some Ap+others) 2.87 88.31 2.93 2.71 1.13 0.63 0.93 0.49 100.00
A-52 2220.47 6 4 TiOy(+some Ap+others) 1.32 91.04 2.40 1.97 0.88 0.51 1.16 0.39 0* 99.67
A52 222047 | 6 | 5 sd 40.07 | 0.28 | 911 | 7.54 57.00
A-52 2220.47 6 6 Sd+Ap+Chl 0.83 0.36 0.44 32.93 | 0.30 6.25 | 10.56 5.32 57.00
A-52 2220.47 6 7 Fe-Cal 2.87 0.29 0.84 | 53.00 57.00
A-52 2220.47 6 8 Sd(+some Ap+Chl) 0.67 0.41 38.65 | 0.38 7.31 8.61 0.97 57.00
A-52 2220.47 6 9 Kfs 65.97 17.82 0.20 0.43 15.58 100.00
A-52 2220.47 6 10 Qz 100.00 100.00
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Table A-2B-1: Scanning Electron Microscope chemical analyses of sample 2220.47 from the Cohasset A-52 well.

Sample ID Fig. | Pos. Min. Identification SiO, TiO, |Al,O3 FeO; |MnO |MgO [CaO |Na,O K,0 P,O5 SO, Cr,05 NiO |ZrO, [ZnO |BaO |La,0Os Ce,03 SnO, WO; |Ag,0O Cl |In,04 Yb,03 Total
A-52 2220.47 6 11 TiO,(+some Ap+others) 1.70 89.23 3.21 219 0.43 1.32 0.51 1.06 0* 99.65
A-52 2220.47 7 1 Fe-Cal 2.51 0.31 0.59 | 53.60 57.00
A-52 2220.47 7 2 Fe-Cal 242 0.32 0.55 | 53.72 57.00
A-52 2220.47 7 3 Sd+Ap+Chl 1.10 0.56 31.93 | 0.40 559 | 11.88 5.55 57.00
A-52 2220.47 7 4 Sd+Chl 1.62 1.13 3711 | 0.55 9.94 6.65 57.00
A-52 2220.47 7 5 Chl(+some Ap) 31.01 0.65 18.83 | 21.74 3.10 4.22 0.55 0.90 3.52 0* 84.54
A-52 2220.47 7 6 Py 1.21 28.11 1.19 0.54 68.70 0.24 100.00
A-52 2220.47 7 7 Qz 99.65 0.35 100.00
A-52 2220.47 8 1 Sd(+some Ap + Chl) 1.47 0.53 35.64 | 0.32 6.78 9.52 2.74 57.00
A-52 2220.47 8 2 Pl 62.14 23.64 5.76 8.13 0.33 100.00
A-52 2220.47 8 3 Fe-Cal 3.49 0.85 1.72 0.30 0.37 | 49.91 0.35 57.00
A52 222047 | 8 | 4 Qz 99.16 0.58 | 0.26 100.00
A52 222047 | 8 | 5 Qz 100.00 100.00
A52 222047 | 8 | 6 Fe-Cal 1.96 | 025 | 042 | 54.38 57.00
A52 222047 | 8 | 7 Afs 66.80 18.05 | 0.31 5.89 | 8.95 100.00
A-52 222047 | 8 | 8 Kfs 65.91 18.00 0.72 | 15.37 100.00
A-52 2220.47 8 9 TiO,(+some Chl) 6.83 | 63.64 4.53 22.29 1.86 0.85 100.00
A-52 2220.47 9 1 Sd+Ap+Chl 1.55 0.88 33.45| 0.28 8.27 9.26 3.32 57.00
A-52 2220.47 9 2 Ms + Chl 49.27 33.52 7.27 1.59 0.34 1.01 93.00
A-52 2220.47 9 3 Ms + Chl 47.49 28.39 12.03 2.69 0.35 2.04 93.00
A-52 2220.47 9 4 Fe-Cal 257 0.28 0.67 | 52.82 0.67 57.00
A-52 2220.47 9 5 Qz 99.58 0.42 100.00
A-52 2220.47 9 6 Kfs 65.97 17.93 0.53 15.58 100.00
A-52 2220.47 10 1 Fe-Cal 3.27 0.41 1.57 | 51.32 0.43 57.00
A-52 2220.47 10 2 Sd(+some Ap+ Chl) 1.17 0.72 35.69 | 0.36 9.79 8.45 0.83 57.00
A-52 2220.47 10 3 Sd+Ap+Chl 1.53 0.82 28.67 | 0.24 5.30 | 12.72 7.72 57.00
A-52 2220.47 10 4 Kfs 65.92 17.85 0.19 0.58 15.47 100.00
A-52 2220.47 10 5 Qz 99.54 0.46 100.00
A-52 2220.47 10 6 Fe-Cal 3.32 0.40 0.75 | 52.53 57.00
A-52 2220.47 10 7 Kfs 66.16 17.85 0.21 0.99 14.78 100.00
A-52 2220.47 11 1 Fe-Cal 248 0.34 0.68 | 53.51 57.00
A-52 2220.47 11 2 Sd(+some Ap + Chl) 0.93 0.48 3594 | 0.22 8.82 8.52 2.09 57.00
A-52 2220.47 11 3 Sd(+some Ap + Chl) 0.64 37.82 | 0.31 7.60 8.59 0.43 1.61 57.00
A-52 2220.47 11 4 Qz 100.00 100.00
A-52 2220.47 11 5 Fe-Cal 0.78 242 0.36 0.68 | 52.01 0.75 57.00
A-52 2220.47 12 1 Sd 0.54 38.62 | 0.33 6.58 9.37 1.55 57.00
A-52 2220.47 12 2 TiO,(+ some others) 1.35 95.55 0.77 1.31 0.57 0.43 100.00
A-52 2220.47 12 3 TiOy(+some others) 1.51 94.27 1.26 1.23 0.52 0.41 0.60 0* 99.80
A52 222047 | 12| 4 sd 38.26 9.73 | 9.01 57.00
A-52 2220.47 12 5 TiO,(+ some others) 1.36 94.59 0.97 1.13 0.71 0.44 0.57 0* 99.77
A-52 222047 | 12| 6 Fe-Cal 2.51 | 0.39 | 0.66 | 53.43 57.00
A52 222047 | 12| 7 Qz 99.57 0.43 100.00
A-52 2220.47 13 1 Fe-Cal 1.66 0.50 54.04 0.79 57.00
A-52 2220.47 13 2 Py+Sd 44.51 7.49 8.14 1.35 38.50 100.00
A-52 2220.47 13 3 Qz 99.35 0.23 0.42 100.00
A-52 2220.47 13 4 Sd 38.00 10.33 | 8.68 57.00
A-52 2220.47 13 5 Sd 40.22 8.41 7.85 0.51 57.00
A-52 2220.47 13 6 Py (+some Cal) 1.74 0.44 28.53 9.55 0.61 59.12 100.00
A-52 2220.47 14 1 TiO, 94.69 4.97 0.34 100.00
A-52 222047 | 14| 2 Sd(+some Ap) 0.57 36.29 | 0.27 | 9.89 | 9.14 0.84 57.00
A-52 222047 | 14| 3 Fe-Cal 2.03 | 0.24 | 0.33 | 54.40 57.00
A-52 2220.47 14 4 Qz 100.00 100.00
A-52 2220.47 14 5 Fe-Cal 2.35 0.51 | 54.14 57.00
A-52 2220.47 15 1 Sd+Ap+Chl 1.85 1.36 36.10 | 0.24 6.16 8.21 0.19 2.87 57.00
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Table A-2B-1: Scanning Electron Microscope chemical analyses of sample 2220.47 from the Cohasset A-52 well.

Sample ID Fig. | Pos. Min. Identification SiO, TiO, |Al,O3 FeO; |MnO |MgO [CaO |Na,O K,0 P,O5 SO, Cr,05 iO [ZrO, |ZnO |BaO |La,O3 Ce,03 SnO, WO; |Ag,0O Cl |In,04 Yb,03 Total
A-52 2220.47 15 2 Sd 3498 | 046 | 11.82 | 9.74 57.00
A-52 2220.47 15 3 Fe-Cal 3.04 0.38 0.78 | 52.80 57.00
A-52 2220.47 15 4 Chl + Ms(+some Ap) 30.62 1.66 15.50 | 25.93 | 0.24 5.26 1.85 0.42 2.04 1.21 0* 84.70
A-52 2220.47 15 5 Qz 100.00 100.00
A-52 2220.47 15 6 Kin+Chl+ others 46.59 30.90 6.08 1.88 0* 85.45
A-52 2220.47 16 1 TiO, 1.09 97.28 0.42 1.20 100.00
A-52 2220.47 16 2 Qz 100.00 100.00
A-52 2220.47 16 3 Sd+Ap+Chl 3.94 1.46 2.26 32.08 | 0.51 7.52 6.45 0.25 1.82 0.70 57.00
A-52 2220.47 16 4 Fe-Cal 0.99 0.71 242 0.34 50.93 0.84 0.76 57.00
A-52 2220.47 17 1 Chloritized Bt 30.12 15.02 | 30.54 7.44 0.34 0.65 0.60 85.00
A-52 2220.47 17 2 Kfs 65.96 17.95 0.92 15.17 100.00
A-52 2220.47 17 3 Sd(+some Ap) 0.83 37.91 7.16 9.11 1.45 0.55 57.00
A-52 2220.47 17 4 Fe-Cal 1.77 0.54 | 54.18 0.51 57.00
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Table A-2B-2: Electron Microprobe chemical analyses of sample 2220.47 from the Cohasset A-52 well.

Well Depth(m) | Fig. | Pos. Mineral ID Si0, |TiO, |AlLO; |[FeO |MnO |MgO |CaO |Na,O |[K,O |P,O5 |[Cr,0O; |BaO |SrO |NiO Total
Cohasset A-52 | 222047 | 4 1 Cal 0.12 0.02 | 1.82 | 0.29 | 0.53 | 51.04| 0.00 | 0.03 | 0.01 0.01 | 0.01 53.88
Cohasset A-52 | 222047 | 4 2 Cal 0.06 0.00 | 199 | 0.37 | 0.80 | 51.88| 0.08 | 0.02 | 0.05 0.01 | 55.25
Cohasset A-52 | 222047 | 4 3 Sd(+ some Cal) 0.09 | 0.02 | 0.14 |39.87| 0.20 | 7.71 729 | 018 | 0.02 | 043 0.03 55.98
Cohasset A-52 | 2220.47 4 4 Kfs +Chl+ Cal 3190 | 0.14 | 15.70 | 11.25 3.20 1.34 0.24 3.92 0.87 0.05 68.61
Cohasset A-52 | 222047 | 4 5 Sd 0.63 | 0.02 | 0.32 |40.69| 0.69 | 933 | 438 | 0.13 | 0.10 | 0.07 0.05 | 0.01 | 56.41
Cohasset A-52 | 222047 | 4 6 Sd( + some Cal) 0.39 | 0.01 | 0.18 | 39.22| 0.35 | 6.13 | 8.91 0.17 | 0.02 | 0.37 0.04 55.79
Cohasset A-52 | 222047 | 4 7 Sd+Cal 0.20 0.07 | 19.25| 0.28 | 4.88 | 29.88 | 0.09 0.17 0.20 55.01
Cohasset A-52 | 222047 | 4 8 | Fe-cal(+ some Chl) | 2.60 231 | 231 | 025 | 053 |48.16| 0.03 | 0.02 | 0.08 0.23 56.52
Cohasset A-52 | 222047 | 4 9 Qz 92.49 0.05 | 0.05 0.01 0.11 0.79 93.49
Cohasset A-52 | 222047 | 4 10 Kfs 59.57 17.54 | 0.09 0.01 0.05 | 0.53 | 15.92 0.05 | 0.07 93.84
Cohasset A-52 | 222047 | 4 11 Sd+Cal 0.71 | 0.05 | 048 |[3882| 029 | 752 | 791 024 | 0.07 | 041 0.02 | 0.03 | 56.55
Cohasset A-52 | 222047 | 4 12 TiO, 9.12 | 81.80| 258 | 0.39 | 0.03 | 0.03 | 0.30 | 0.08 | 255 | 0.03 0.09 0.04 | 0.06 | 97.07
Cohasset A-52 | 2220.47 | 4 | 13 | Afs(+someChl) | 56.76 19.15 | 2.37 1.30 | 0.47 | 467 | 743 0.26 92.40
Cohasset A-52 | 222047 | 4 | 14 Chl +other 35.12 | 0.07 | 12.91 | 21.55| 0.09 | 859 | 042 | 0.37 | 0.26 | 0.11 0.28 79.77
Cohasset A-52 | 222047 | 4 15 Cal(+ some Chl) 4.11 2.67 | 361 | 0.18 | 0.77 | 4334 | 010 | 0.35 | 0.62 0.22 55.98
Cohasset A-52 | 222047 | 4 16 Fe-Cal 0.16 0.06 | 117 | 046 | 0.20 | 53.32| 0.04 | 0.08 | 0.04 0.06 55.59
Cohasset A-52 | 222047 | 4 17 Qz 92.69 0.33 | 0.27 0.01 0.04 | 0.03 0.78 94.14
Cohasset A-52 | 222047 | 4 18 Afs(+ some Cal) 56.01 15.64 | 0.37 0.08 | 1.72 | 3.66 | 9.03 | 0.02 0.02 | 0.14 86.68
Cohasset A-52 | 222047 | 6 1 TiO,+Others 166 |7548| 2.09 | 196 | 0.04 | 0.21 1.06 | 0.38 | 0.16 | 0.46 0.38 0.06 | 0.06 | 83.99
Cohasset A-52 | 222047 | 6 2 TiO, 0.79 (81.38| 184 | 180 | 0.04 | 0.11 094 | 044 | 013 | 0.66 0.29 0.18 | 0.10 | 0.05 | 88.74
Cohasset A-52 | 222047 | 6 3 TiO,+others 151 | 68.96| 150 | 1.80 | 0.03 | 0.19 | 1.05 | 042 | 0.18 | 0.44 0.22 0.08 | 0.01 | 76.38
Cohasset A-52 | 222047 | 6 4 Sd+Ap 0.56 | 023 | 0.37 | 3538| 026 | 742 |11.07| 0.18 | 0.06 | 3.61 0.03 0.01 | 0.01 59.17
Cohasset A-52 | 222047 | 6 5 Fe-Cal 0.18 0.04 | 271 | 027 | 059 | 5167 | 0.05 | 0.06 | 0.05 0.01 0.26 55.88
Cohasset A-52 | 222047 | 6 6 Kfs 60.82 17.57 | 0.16 0.01 0.02 | 0.51 | 1527 | 0.07 0.43 | 0.07 94.91
Cohasset A-52 | 2220.47 9 1 Ms + Chl 44.04 33.47 | 5.21 1.19 0.17 0.18 0.64 0.25 85.14
Cohasset A-52 | 222047 | 9 2 Sd 019 | 0.01 | 012 |3711| 059 | 986 | 7.86 | 0.10 | 0.02 | 0.09 0.02 | 55.96
Cohasset A-52 | 222047 | 9 3 Ms +Chl 43.06 30.83 | 7.97 1.71 0.24 | 0.11 1.34 0.23 85.48
Cohasset A-52 | 222047 | 9 4 Sd* 145 | 0.05 | 1.15 | 4648 079 | 6.26 | 1.14 | 0.02 | 0.03 | 0.01 0.01 0.05 | 0.00 | 0.03 | 57.47
Cohasset A-52 | 2220.47 | 9 5 Sd (+ some Cal) 1.05 | 0.01 | 0.39 |3584| 036 | 7.03 | 10.34 | 0.21 0.06 | 2.37 0.02 0.04 | 0.01 57.74
Cohasset A-52 | 222047 | 9 6 Qz 95.57 0.08 | 0.02 0.77 96.43
Cohasset A-52 | 222047 | 9 7 Fe-Cal 0.21 0.06 | 251 | 0.23 | 0.60 | 53.02| 0.02 | 0.02 | 0.09 0.32 | 0.00 | 57.06
Cohasset A-52 | 2220.47 | 9 8 Sd* 0.83 | 0.29 | 0.50 |41.20| 0.48 | 10.28 | 3.41 0.09 | 0.07 | 0.12 0.02 0.02 | 57.31
Cohasset A-52 | 2220.47 | 9 9 Kfs 62.63 18.39 | 0.14 0.01 0.01 0.51 | 1548 0.05 | 0.12 97.34
Cohasset A-52 | 2220.47 | 10 1 Sd 0.19 013 |40.79| 022 | 723 | 746 | 015 | 0.04 | 045 0.03 0.02 | 0.02 | 0.01 | 56.76
Cohasset A-52 | 222047 | 10 | 2 Sd 0.36 0.17 | 39.72| 0.30 | 6.90 | 8.08 | 0.23 | 0.04 | 046 0.04 0.06 0.01 | 56.36
Cohasset A-52 | 222047 | 10 | 3 Sd 0.58 | 0.00 | 0.33 |38.17| 0.21 824 | 836 | 0.20 | 0.05 | 1.11 0.00 0.01 | 57.28
Cohasset A-52 | 222047 | 10 | 4 Sd 043 | 0.01 | 019 |39.90| 0.27 | 699 | 770 | 0.15 | 0.02 | 0.55 0.03 56.23
Cohasset A-52 | 222047 | 10 | 5 Cal 0.08 0.05 | 019 | 0.03 | 1.87 | 54.92| 0.08 | 0.02 | 0.08 0.01 57.33
Cohasset A-52 | 222047 | 10 | 6 Sd 0.16 0.11 | 39.23| 023 | 840 | 744 | 012 | 0.03 | 045 0.01 0.01 | 56.19
Cohasset A-52 | 222047 | 10 | 7 Sd 0.38 | 0.01 | 0.19 |40.05]| 025 | 710 | 7.61 0.16 | 0.04 | 0.68 0.02 0.04 0.02 | 56.54
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Table A-2B-2: Electron Microprobe chemical analyses of sample 2220.47 from the Cohasset A-52 well.

Well Depth(m) | Fig. | Pos. Mineral ID Si0, |TiO, |AlLO; |[FeO |MnO |MgO |CaO |Na,O |[K,O |P,O5 |[Cr,0O; |BaO |SrO |NiO Total
Cohasset A-52 | 222047 | 10 | 8 Sd (HT) 0.99 | 0.07 | 017 |53.73| 026 | 359 | 333 | 053 | 0.07 | 022 0.12 0.21 | 0.11 | 0.15 | 63.54
Cohasset A-52 | 222047 | 10 | 9 Fe-Cal 0.23 0.08 | 298 | 0.31 0.58 | 53.17 | 0.01 0.03 | 0.08 0.15 57.61
Cohasset A-52 | 2220.47 | 10 | 10 Mix 17.87 10.17 | 14.72 287 | 116 | 014 | 0.71 | 0.86 48.50
Cohasset A-52 | 2220.47 | 10 | 11 Mix 3418 | 016 | 013 | 0.72 | 014 | 0.08 | 0.15 | 0.11 0.09 | 0.36 0.31 047 | 119 | 0.29 | 38.37
Cohasset A-52 | 2220.47 | 13 1 Sd 0.15 011 | 39.22| 026 | 6.82 | 8.00 | 0.17 | 0.03 | 042 0.01 | 55.18
Cohasset A-52 | 222047 | 13| 2 Sd 0.17 0.11 | 3960| 022 | 714 | 7.61 0.18 | 0.03 | 048 0.01 | 0.01 | 55.55
Cohasset A-52 | 222047 | 13| 3 Fe-Cal 0.11 0.04 | 318 | 0.03 | 1.38 | 52.25| 0.03 | 0.01 0.06 0.04 57.11
Cohasset A-52 | 2220.47 | 13| 4 Mg-Cal 0.11 0.02 | 0.56 252 | 53.32| 040 | 0.02 | 0.00 0.32 57.26
Cohasset A-52 | 222047 | 13| 5 Sd 1.02 0.11 |38.02| 0.35 | 6.51 9.60 | 0.21 0.01 0.36 0.02 | 0.01 | 56.20
Cohasset A-52 | 222047 | 13| 6 Sd 0.04 | 0.02 | 0.05 |3504| 036 | 1047 | 876 | 0.15 | 0.03 | 0.26 55.17
Cohasset A-52 | 222047 | 13| 7 Fe-Cal 0.15 0.03 | 192 | 022 | 041 |5312| 0.06 | 0.02 | 0.08 0.33 56.36
Cohasset A-52 | 222047 | 13| 8 Fe-Cal 0.69 044 | 195 | 0.63 | 041 | 5140 | 0.05 | 0.04 | 0.34 0.19 56.14
Cohasset A-52 | 222047 | 13| 9 Mg-Sd 0.37 0.22 |3892| 0.30 | 7.21 828 | 0.18 | 0.03 | 0.48 0.04 56.01
Cohasset A-52 | 2220.47 | 13 | 10 Sd 0.29 016 | 37.39| 027 | 889 | 834 | 014 | 0.04 | 0.75 0.01 56.28
Cohasset A-52 | 2220.47 | 13 | 11 Sd 134 | 0.01 | 041 |4117| 065 | 534 | 810 | 0.38 | 0.09 | 0.28 0.00 0.02 | 0.06 | 0.02 | 57.86
Cohasset A-52 | 2220.47 | 13 | 12 Sd 017 | 0.01 | 014 |38.77| 024 | 7.78 | 785 | 0.20 | 0.03 | 0.41 0.02 | 0.05 | 55.66
Cohasset A-52 | 2220.47 | 13 | 13 Sd 0.19 0.08 | 39.55| 0.37 | 625 | 849 | 0.19 | 0.03 | 0.29 0.02 | 55.45
Cohasset A-52 | 2220.47 | 13 | 14 Sd 028 | 0.02 | 016 |39.67| 024 | 713 | 7.61 0.17 | 0.03 | 0.89 0.02 | 0.03 | 56.27
Cohasset A-52 | 2220.47 | 14 1 TiO, + FeO 0.22 | 9064 | 0.12 | 6.43 | 0.61 0.04 | 0.21 0.10 | 0.05 | 0.01 0.02 0.07 | 0.11 | 98.60
Cohasset A-52 | 222047 | 14 | 2 TiO, 0.06 | 99.30| 0.06 | 1.19 | 0.04 | 0.02 | 043 | 0.08 | 0.02 | 0.01 0.08 | 0.07 | 101.36
Cohasset A-52 | 222047 | 14 | 3 Sd 040 | 053 | 0.19 |38.83| 0.29 | 670 | 845 | 032 | 0.04 | 0.71 0.00 0.01 | 0.05 | 56.58
Cohasset A-52 | 222047 | 14 | 4 Fe-Cal 017 | 0.04 | 0.03 | 124 | 010 | 0.17 | 5555 | 0.09 | 0.02 | 0.05 049 | 0.04 | 57.98
Cohasset A-52 | 2220.47 | 14 5 Mix 7.9 0.23 4.21 3.1 0.15 1.33 0.37 4.33 0.27 0.1 0.36 0.41 0.20 | 0.33 | 23.32
Cohasset A-52 | 222047 | 14| 6 Mix 3436 | 0.16 | 013 | 050 | 014 | 0.08 | 0.09 | 0.13 | 0.09 | 0.28 0.27 040 | 1.27 | 0.31 | 38.20
Cohasset A-52 | 222047 | 14 | 7 Sd 0.21 | 0.00 | 0.08 | 37.14| 0.26 | 9.09 | 820 | 0.27 | 0.04 | 0.32 0.04 | 0.06 | 55.71
Cohasset A-52 | 222047 | 14 | 8 Fe-Cal 0.10 0.03 | 2.03 | 0.17 | 0.39 | 55.01| 0.06 | 0.06 | 0.04 0.39 | 0.01 | 58.30
Cohasset A-52 | 2220.47 | 18 | 1 Cal 0.12 0.24 0.27 | 5431 | 0.11 0.02 | 0.05 0.01 | 55.13
Cohasset A-52 | 2220.47 | 18 | 2 Sd 112 | 012 | 047 |4021| 049 | 6.08 | 792 | 030 | 0.10 | 0.44 0.03 0.02 0.04 | 57.30
Cohasset A-52 | 222047 | 18 | 3 Sd 040 | 0.01 | 020 |38.38| 0.20 | 852 | 8.08 | 0.20 | 0.06 | 0.62 0.02 0.02 | 56.69
Cohasset A-52 | 222047 | 18 | 4 Sd 0.60 | 0.02 | 018 | 33.20| 047 | 420 | 753 | 0.16 | 0.05 | 0.54 0.01 | 46.97
Cohasset A-52 | 222047 | 18 | 5 Sd 047 | 386 | 0.19 |38.19| 0.26 | 8.01 723 | 017 | 0.03 | 0.54 0.04 0.01 0.02 | 59.01
Cohasset A-52 | 222047 | 18 | 6 lIm 0.17 | 54.19| 030 | 3564 | 142 | 0.04 | 0.63 | 0.06 | 0.05 | 0.02 0.17 0.12 | 92.79
Cohasset A-52 | 222047 | 18 | 7 Altered lim 0.74 | 59.08| 0.68 | 26.37| 0.79 | 0.08 | 0.65 | 0.13 | 0.06 | 0.07 0.18 0.10 | 88.94
Cohasset A-52 | 222047 | 18 | 8 Sd+Ap+Cal 579 | 012 | 2.71 | 19.96| 0.32 | 462 | 1846 | 0.36 | 0.21 | 11.34 0.01 | 63.90
Cohasset A-52 | 2220.47 | 18 | 9 Qz 95.05 0.02 | 0.10 0.00 0.00 0.57 95.74
Cohasset A-52 | 2220.47 | 18 | 10 Fe-Cal 0.23 0.03 | 216 | 0.22 | 045 | 5287 | 0.02 | 0.02 | 0.06 0.19 | 0.01 | 56.26
Cohasset A-52 | 2220.47 | 18 | 11 Fe-Cal 0.65 0.33 | 240 | 0.22 | 054 | 50.33| 0.08 | 0.03 | 1.34 0.15 56.08
Cohasset A-52 | 222047 | 19 | 1 Cal 0.38 011 | 0.70 | 0.23 | 013 | 55.04| 0.15 | 0.02 | 0.07 0.13 56.97
Cohasset A-52 | 222047 | 19| 2 Sd 0.62 | 0.02 | 0.28 [39.92| 0.34 | 6.67 | 8.71 0.25 | 0.05 | 0.68 0.02 57.55
Cohasset A-52 | 2220.47 | 19 | 3 Fe-Cal 0.20 0.07 | 291 | 0.31 0.63 | 53.02| 0.04 | 0.00 | 0.04 0.17 57.39
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Table A-2B-2: Electron Microprobe chemical analyses of sample 2220.47 from the Cohasset A-52 well.

Well Depth(m) | Fig. | Pos. Mineral ID Si0, |TiO, |AlLO; |[FeO |MnO |MgO |CaO |Na,O |[K,O |P,O5 |[Cr,0O; |BaO |SrO |NiO Total
Cohasset A-52 | 222047 | 19 | 4 Sd+Ab 18.31 | 0.00 | 691 | 33.87| 096 | 534 | 288 | 243 | 0.07 | 0.01 0.14 70.92
Cohasset A-52 | 222047 | 19| 5 Sd 0.83 0.52 | 3885| 022 | 7.35 | 8.02 | 0.26 | 0.05 | 0.72 0.05 56.88
Cohasset A-52 | 222047 | 19| 6 Sd* 1.90 | 0.00 | 0.65 |43.89| 1.61 756 | 242 | 034 | 0.04 | 0.04 0.01 58.44
Cohasset A-52 | 222047 | 19 | 7 Sd 0.94 | 0.00 | 0.23 |33.94| 0.51 949 | 957 | 024 | 0.04 | 0.20 0.02 | 0.01 | 55.19
Cohasset A-52 | 222047 | 19| 8 Sd 0.32 014 |39.38| 022 | 7.75 | 723 | 0.21 0.07 | 0.50 55.83
Cohasset A-52 | 222047 | 19| 9 Kfs 65.51 18.82 | 0.09 0.02 | 0.03 1.14 | 15.04 0.60 | 0.15 101.39
Cohasset A-52 | 2220.47 | 19 | 10 Qz 100.59 0.09 0.01 0.01 0.00 | 0.01 0.74 101.44
Cohasset A-52 | 2220.47 | 19 | 11 Sd 0.72 018 | 3492| 026 | 986 | 915 | 0.27 | 0.03 | 0.29 0.02 55.70
Cohasset A-52 | 2220.47 | 20 1 Sd* 0.71 | 0.01 | 0.27 |43.39| 183 | 728 | 355 | 019 | 0.14 | 0.94 0.01 0.01 0.05 | 58.38
Cohasset A-52 | 222047 | 20 | 2 Sd 0.66 | 0.04 | 0.37 | 39.28| 0.33 | 6.76 | 817 | 0.35 | 0.08 | 1.08 0.02 | 0.03 | 57.17
Cohasset A-52 | 2220.47 | 20 | 3 Kfs 64.68 18.72 | 0.26 0.01 0.00 1.03 | 15.02 0.93 | 0.10 | 0.00 | 100.76
Cohasset A-52 | 2220.47 | 20 4 Fe-Cal(+ some Ap) | 0.46 0.29 2.32 0.17 0.49 | 5213 | 0.12 0.07 1.91 0.26 | 0.01 58.22

Notes: HT= High totals ; LT= Low Totals
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Appendix 3A: Scanning Electron Microscope
Backscattered Electron Images

for Como P-21 well
with EDS and EMP Mineral

Analyses Sample 2202.1
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Intraclast

300 pm
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1.Sd
2. Sd
3.Kfs
4.Qz

Mag= 239X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00ky WD= 19mm Photo No. = 2357  Time :15:09

Figure 3A.1a:Como P-21-2202.1m (SEM). Siderite cement filling
porosity and possibly replacing an original framework grain. Siderite
seems to be later than quartz overgrowth (position A).

1.8d
2.Fe-Cal
3.8d

4.Sd

5.Qz

6.Qz

7.Kfs (LT)
8.Ab (LT)
9.Chl (LT)
10.Chl+Sd

JEOL COMP 15, 8kY WAl 18pm ﬁ[l 12mm

Figure 3A.1b: Como P-21 2202.1m (EMPA ). Siderite concretion
associated with Fe-calcite (2) filling porosity and possibly replacing a
framework grain. Siderite engulfs quartz overgrowths (arrow) and
appears to be showing secondary porosity. Siderite and chlorite (9,10)

fill dissolution voids of quartz. 109



1.Cal

2.8d
3.Chl + Kfs
4.Qz
"\.
Mag= 270X Signal A=QBSD  Date :25 Jul 2012
EHT = 23.00 kv WD = 19mm Photo No. = 2358 Time :15:20

Figure 3A.2a: Como P-21 2202.10m (SEM). Carbonate bioclast or

broken oolith in a sandstone. Siderite has partially replaced calcite and

cross-cut quartz overgrowth (position A).
1.Cal
2.Cal
3.Mix
4.Chl
5.8d
6.Chl
7.8d
8.Sd

JEOL COMP 13, 8kY 18pm WD 1m

Figure 3A.2b: Como P-21 2202.10m (EMPA).
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1.Sd(+some Chl)
2. Cal

3.Kfs

4.Qz

5.Qz

Mag= 209X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00ky WD= 19mm Photo No. = 2359 Time :15:31

Figure 3A.3a: Como P-21 2202.1m (SEM). Siderite cement showing a
possible sub-circular pattern. It is in contanct with a framework grain of
calcite( probably a bio-clast, 2), and detrital K-feldspar (3). The siderite
rhombohedrons also rim rounded, partly dissolved detrital quartz (5).

1.probably Py
2. 8d
3.Chl
4.Qz
5.Cal
6.Kfs
7.8d
8.5d
9.8d

JEOL COMP 15, 8k4Y gl f 1El_|_.lrnﬂflllrnm

Figure 3A.3b: Como P-21 2202.1m (EMPA). This cement also seems
to contain chlorite (3) and a pyrite framboid (1) grain within the same
pore.
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1.Qz

2.Kfs
3.8d(+Chl)
4.8d +Qz

”~
Mag= 248X
EHT=23.00kv WD= 19mm Photo No. = 2360  Time :15:38

RS >

Figure 3A.4: Como P-21 2202.1m (SEM). Part of a intraclast and the
host sandstone that consists of quartz and K-feldspar sand-size (1,2)
grains separated by silt-size quartz grains and abundant siderite (4)
cement with small amounts of chlorite (3).
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1.8d
2.8d
3.Fe-Cal
4.Qz

Mag= 216X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00ky WD= 19mm Photo No. = 2361  Time :15:43

Figure 3A.5a: Como P-21 2202.1m (SEM). Fe-calcite (3) of unknown
origin (probably a corroded framework grain) partly replaced by a
discontinuous rim of siderite (1,2).

1.Cal
2.8d
3.Fe-Cal*
4.5d
5.Chl
6.Cal
7.8d
8.Sd
9.Chl

*Position 1 and 3 have
essentially the same
chemistry however position
3 has just over 1% FeO(
treshold definition of Fe-
Cal) whereas position 1
has just under 1% FeO.

A
JEOL COMP 15, 8kY =378 1@pm WO 1lmm

Figure 3A.5b: Como P-21 2202.1m (EMPA). The calcite (1,3) has been
partly replaced by chlorite (5,9) and siderite (2,4,8). Analysis 6 may be
relict of Mg-calcite bioclast.
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1.Mg-Cal

2. Fe-Cal
3.8d
4.Qz(+some Chl)
5.Qz
N
Mag= 257X Signal A=QBSD  Date :25 Jul 2012
EHT=23.00kv WD= 19mm Photo No. = 2362  Time :15:51

Figure 3A.6a: Como P-21 2202.1m (SEM). A possible mud intraclast

partly cemented by siderite (3) rhombohedrons and chlorite (4) in

contact with an echinoid spine of Mg-calcite (1). This echinoid spine is in

contact with Fe-calcite (2) cement.
1.Mg-Cal
2.Fe-Cal
3.Cal
4.8d
5.8d
6.Cal
7.Sd+Cal (LT)
8.8d
9.Chl

10.Kfs inclusion in Qz (LT)

JEOL COMFP 15, 8kY =78 10@pr WO Lmm

Figure 3A.6b: Como P-21 2202.10m (EMPA). Mg-calcite bioclast (1,
likely an echinoid spine) being replaced my less Mg-rich and more Fe
and Mn-rich calcite cement (2,3). Siderite rhombohedrons (5,9) and a
calcite grain (6) are also partly replacing the bioclast. See also the
echinoid spine (1,2). 4



1.Sd
2.Ms + Chl( + some Sd)
3.Qz

Mag= 284X  SignalA=QBSD Date :25 Jul 2012
EHT=2300kY WD= 18mm  PhotoNo.=2363 Time 1556

Figure 3A.7a: Como P-21 2202.1m (SEM). Muscovite (2) framework
grain largely replaced by siderite (1) and some chlorite (2).

1.Chl

2.8d

3.Chl +Ms
4.8d

5. Chl + Ms
6.5d

kil YW "
JEOL COMP - 15.8kY =458 18pm WO 1mm

Figure 3A.7b: Como P-21 2202.1m (EMPA). Muscovite framework grain

largely replaced by siderite and some chlorite. Siderite appears zoned

with light, less Ca-rich siderite (6) tending to form on the outside of
darker, more Ca-rich siderite grains (4).
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1:Sd(+some Qz+Ap)
2:Sd(+some Chl)
3:Qz

Mag= 183X  SignalA=QBSD Date 25 Jul 2012
EHT=23.00k/ WD= 19mm  PhotoNo.= 2365 Time :16:06

Figure 3A.8a: Como P-21 2202.1m (SEM). Part of the intraclast and the
host sandstone. The interclast consists of silt-size quartz grains
separated by abundant siderite and clay (1,2). The host sandstone
consists of quartz (3) grains separated by silt with abundant siderite
cement. Siderite rhombohedrons are also filling pores in the host

1.8d
2.8d
3.5d
4.8d
5.5d

L g

18pm ﬂﬂ 1 1mm

Figure 3A.8b: Como P-21 2202.1m (EMPA). Most of this image is
occupied by the large intraclast that is mostly made up of siderite grains
(1-5, higher magnification part of Fig. 8). Siderite crystals also appear
zoned. Patches of siderite that appear lighter in BSE (1,2,3) are more
Ca-rich and less Mg-rich than the darker, more dominant siderite (4,5).
Both types have approximately the same FeO conterit'®



1.Qz
2 Kfs
3. Sd(+some Chl)
4.Sd(+some Chl)

4
Mag= 97X
EHT=23.00kv  WD= 19mm Photo No. = 2366  Time :16:27

Figure 3A.9:Como P-21 2202.1m (SEM). Small siderite intraclast in
the host sandstone with quartz (1) and K-feldspar (2) grain separated
by silt with abundant siderite cement (3,4). Siderite crystals also

occupy pores.
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1.Sd

2.8d
3.5d
4.8d
5.8d
JEOL COMP 15, 8kY e ' 18pm WO 1mm
Figure 3A.10: Como P-21 2202.10m (EMPA). The intraclast contains
small amount of quartz grains separated by silt with abundant siderite
cement (this image is a higher magnification of figure 8). Siderite
appears zoned. Patches of siderite that appear lighter in BSE are less
Mg-rich (1,2 and 5) than siderite that appears darker (3,4). The light
cores of siderite are also partly dissolved (position A).
1.Cal
2.8d
3.8d
4.5d
5.8d (LT)
6.Cal
7.Qz

JEOL COMP  15.BkY %758 1Bpm WD1lmm

Figure 3A.11: Como P-21 2202.10m (EMPA). Siderite (2,3,4) replacing
calcite (1). There may be a bioclast as well (6). Analysis 1 is from the
same calcite grain as analysis 2 in Fig 3.
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Table A-3A-1: Scanning Electron Microscope chemical analyses of sample 2202.10 from the Como P-21 well.

Sample Fig.| Pos. Min. Identification SiO, | TiO,| Al,O3| FeO, | MnO| MgO | CaO | Na,0| K,O | P,Os| SO3| Cr,03 | ZrO, | ZnO | BaO | La,03 | Ce,03| SNO, | WOz | Ag,O |F| Cl| Total
P-21_2202.10 | 1 1 Sd 41.56| 0.46 | 9.68 | 5.28 57.00
P-21_2202.10 | 1 2 Sd 39.49| 0.87 | 10.68 | 5.96 57.00
P-21_2202.10 | 1 3 Kfs 66.38 17.79 0.49 | 15.34 100.00
P-21_2202.10 | 1 4 Qz 100.00 100.00
P-21_2202.10 | 2 1 Cal 0.67 | 55.33 56.00
P-21_2202.10 | 2 2 Sd 1.04 39.63| 0.59 | 10.08 | 5.65 57.00
P-21_2202.10 | 2 3 Chl + Kfs 41.00 18.74 | 15.56 4.19 4.73 0*| 84.24
P-21_2202.10 | 2 4 Qz 100.00 100.00
P-21_2202.10 | 3 1 Sd(+some Chl) 3.47 1.92 | 36.79| 0.80 | 8.91 | 4.80 0.31 57.00
P-21_2202.10 | 3 2 Cal 1.97 | 83.03 85.00
P-21_2202.10 | 3 3 Kfs 66.42 17.61 0.92 | 15.05 100.00
P-21_2202.10 | 3 4 Qz 100.00 100.00
P-21_2202.10 | 3 5 Qz 100.00 100.00
P-21_2202.10 | 4 1 Qz 100.00 100.00
P-21_2202.10 | 4 2 Kfs 65.70 18.19 0.89 | 15.22 100.00
P-21_2202.10 | 4 3 Sd(+Chl ) 3.93 2.22 | 36.00| 0.77 | 9.47 | 4.16 0.44 57.00
P-21_2202.10 | 4 4 Sd(+ some Qz) 1.62 38.74| 0.66 | 10.57 | 5.42 57.00
P-21_2202.10 | 5 1 Sd 40.56 | 0.65 | 9.96 | 5.83 57.00
P-21_2202.10 | 5 2 Sd 40.14| 0.84 | 10.36 | 5.67 57.00
P-21_2202.10 | 5 3 Fe-Cal 1.18 | 1.32 54.50 57.00
P-21_2202.10 | 5 4 Qz 100.00 100.00
P-21_2202.10 | 6 1 Mg-Cal 3.49 | 51.12 1.38 56.00
P-21_2202.10 | 6 2 Fe-Cal 1.14 | 1.02 54.84 57.00
P-21_2202.10 | 6 3 Sd 39.87| 1.09 | 10.18 | 5.87 57.00
P-21_2202.10 | 6 4 Qz(+some Chl) 83.77 6.70 | 7.36 1.42 0.75 100.00
P-21_2202.10 | 6 5 Qz 100.00 100.00
P-21_2202.10 | 7 1 Sd 40.30| 0.66 | 10.36 | 5.67 57.00
P-21_2202.10 | 7 2 Ms + Chl (+ some Sd) 34.78 | 0.96 | 21.06 | 24.44 8.52 0.63 | 2.33 0*| 92.73
P-21_2202.10 | 7 3 Qz 100.00 100.00
P-21_2202.11 | 8 1 Sd(+some Qz+Ap) 1.07 43.46| 0.63 | 5.04 | 5.85 0.96 57.00
P-21_2202.10 | 8 2 Sd(+some Chl) 0.93 0.80 | 38.86| 0.51 | 10.54 | 5.36 57.00
P-21_2202.10 | 8 3 Qz 100.00 100.00
P-21_2202.10 | 9 1 Qz 100.00 100.00
P-21_2202.10 | 9 2 Kfs 66.43 18.15 15.42 100.00
P-21_2202.10 | 9 3 Sd(+some Chl) 9.63 6.68 | 28.94| 0.70 | 6.49 | 3.41 0.55 0*| 56.39
P-21 2202.10 | 9 4 Sd(+some Chl) 6.04 3.47 134.151 0.63 | 7.77 | 4.54 0.39 57.00
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Table A-3A-2: Electron Microprobe chemical analyses of sample 2202.10 from the Como P-21 well.

Well Depth(m)| Fig.| Pos. Mineral ID SiO, |TiO, |Al,Of FeO; [IMnO |MgO |CaO |Na,0O |K,O |P,Os |Cr,03 |BaO |SrO |NiO Total
Como P-21 | 2202.1 1 1 Sd 0.02 | 0.09 | 0.12 | 40.61| 0.76 | 865 | 567 | 0.07 | 0.05 | 0.10 0.12 | 0.15 | 0.06 | 0.07 | 56.52
Como P-21 | 2202.1 1 2 Fe-Cal 0.27 0.07 | 210 | 145 | 043 | 4193 | 0.24 | 0.06 | 0.11 0.06 | 0.18 | 0.01 | 46.92
Como P-21 | 2202.1 1 3 Sd 0.05 | 0.04 | 40.21| 0.75 | 890 | 6.04 | 0.15 | 0.05 | 0.06 0.10 | 0.18 | 0.09 | 0.08 | 56.68
Como P-21 | 2202.1 1 4 Sd 0.18 | 0.07 | 0.10 | 40.85| 0.63 | 814 | 425 | 0.19 | 0.05 | 0.21 0.10 | 0.18 | 0.06 | 0.09 | 55.10
Como P-21 | 2202.1 1 5 Qz 86.06 0.07 | 0.10 | 0.01 0.01 0.03 | 0.01 0.85 87.15
Como P-21 | 2202.1 1 6 Qz 86.50 0.07 | 0.32 | 0.00 | 220 | 0.04 | 0.06 | 0.03 | 0.03 0.78 | 0.03 | 90.05
Como P-21 | 2202.1 1 7 Kfs (LT) 57.08 | 0.03 | 1592 | 0.08 | 0.02 0.01 049 | 14.61] 0.03 0.03 | 0.26 | 0.16 | 0.00 | 88.71
Como P-21 | 2202.1 1 8 Ab (LT) 60.81 | 0.01 | 16.95 | 0.08 | 0.01 0.16 | 1145 | 0.77 | 0.02 0.52 | 0.00 | 90.77
Como P-21| 2202.1 1 9 Chl (LT) 33.57 | 0.03 | 11.74 | 1760 | 0.05 | 291 | 010 | 0.36 | 0.55 | 0.04 0.00 | 0.01 | 0.28 | 0.02 | 67.25
Como P-21 | 2202.1 1 10 Chl+Sd 3153 | 0.06 | 6.34 | 25.01| 041 | 459 | 234 | 042 | 0.38 | 0.07 0.07 | 0.03 | 0.29 | 0.05 | 71.60
Como P-21| 2202.1 2 1 Cal 0.04 | 0.02 | 0.30 | 0.26 | 068 | 53.15| 0.13 | 0.04 | 0.06 0.05 | 0.05 | 0.24 | 0.07 | 55.06
Como P-21 | 2202.1 2 2 Cal 0.03 | 0.04 | 045 | 019 | 065 | 5236 | 0.15 | 0.05 | 0.07 0.04 | 0.02 | 0.20 | 0.06 | 54.29
Como P-21| 2202.1 2 3 TiO, (Mix) 131 |6794| 063 | 228 | 0.08 | 0.22 | 0.94 | 0.56 | 0.18 | 0.06 0.08 0.10 | 0.10 | 74.46
Como P-21 | 2202.1 2 4 Chl 29.82 | 0.12 | 16.97 | 19.61| 0.06 | 3.64 | 0.41 0.69 | 3.12 | 0.02 0.05 | 0.09 | 0.16 | 0.04 | 74.79
Como P-21 | 2202.1 2 5 Sd 0.06 | 0.08 | 0.04 | 40.89| 0.86 | 851 | 500 | 0.29 | 0.05 | 0.21 0.10 | 0.20 | 0.10 | 0.10 | 56.50
Como P-21 | 2202.1 2 6 Chl 32.64 | 0.33 | 23.27 | 10.71] 0.09 | 2.14 | 059 | 0.59 | 5.41 0.05 0.05 | 0.11 | 0.08 | 0.02 | 76.07
Como P-21 | 2202.1 2 7 Sd 0.08 | 0.06 |[4181| 061 | 852 | 447 | 024 | 0.05 | 0.21 0.12 | 0.13 | 0.10 | 0.09 | 56.47
Como P-21 | 2202.1 2 8 Sd 0.28 | 0.04 | 0.08 | 39.89| 0.87 | 809 | 527 | 0.38 | 0.06 | 0.14 0.10 | 0.20 | 0.07 | 0.07 | 55.56
Como P-21 | 2202.1 3 1 Py (Based onimage) | 0.14 | 0.13 | 0.14 | 55.76 | 0.17 | 0.19 | 0.23 | 0.51 0.13 | 0.12 0.25 | 0.46 | 0.30 | 0.33 | 58.85
Como P-21 | 2202.1 3 2 Sd 0.07 0.05 | 4247 | 061 | 789 | 432 | 012 | 0.03 | 0.21 0.00 0.00 | 0.00 | 55.78
Como P-21 | 2202.1 3 3 Chl 21.70 17.54 | 2397 | 0.02 | 427 | 026 | 0.38 | 0.69 | 0.02 0.09 68.93
Como P-21 | 2202.1 3 4 Qz 93.44 0.06 | 0.02 0.03 | 0.00 0.77 94.32
Como P-21 | 2202.1 3 5 Cal 0.03 0.16 | 0.05 | 0.74 | 5247 | 0.25 | 0.05 | 0.05 0.14 53.93
Como P-21 | 2202.1 3 6 Kfs 60.54 16.73 | 0.03 0.01 0.75 | 14.82 0.25 | 0.06 93.19
Como P-21 | 2202.1 3 7 Sd 1.21 0.82 |3990| 0.81 | 7.03 | 526 | 020 | 0.16 | 0.36 0.01 0.02 55.78
Como P-21 | 2202.1 3 8 Sd 0.05 3850 0.61 | 831 | 485 | 0.19 | 0.03 | 0.23 0.02 | 0.02 | 52.80
Como P-21 | 2202.1 3 9 Sd 0.21 | 0.00 | 0.15 | 41.87| 0.61 | 805 | 478 | 0.17 | 0.05 | 0.27 0.00 0.01 | 56.17
Como P-21 | 2202.1 5 1 Cal 0.03 0.02 | 0.86 | 1.18 | 040 | 51.13 | 0.02 | 0.02 | 0.07 0.07 53.80
Como P-21 | 2202.1 5 2 Sd 0.03 | 40.83| 0.73 | 9.05 | 527 | 0.06 | 0.03 | 0.11 56.09
Como P-21 | 2202.1 5 3 Fe-Cal 0.00 0.01 1.07 | 0.88 | 0.30 | 53.82 | 0.01 0.02 0.07 56.19
Como P-21 | 2202.1 5 4 Sd 0.01 0.01 | 39.96| 0.67 | 9.09 | 597 | 0.09 | 0.02 | 0.09 55.90
Como P-21 | 2202.1 5 5 Chl 21.74 | 0.01 | 17.05 | 22.54| 0.03 | 3.85 | 0.26 | 0.27 | 0.77 | 0.06 0.14 66.71
Como P-21| 2202.1 5 6 Cal 0.05 0.00 | 0.27 | 0.04 | 3.88 | 51.85| 0.13 | 0.05 | 0.08 0.26 56.61
Como P-21 | 2202.1 5 7 Sd 119 | 012 | 059 |4155| 1.03 | 815 | 488 | 0.14 | 013 | 0.15 0.08 | 0.10 | 0.06 | 0.05 | 58.23
Como P-21| 2202.1 5 8 Sd 0.99 | 0.10 | 0.63 | 40.20| 1.27 | 836 | 563 | 0.10 | 0.09 | 0.06 0.06 | 0.09 | 0.07 | 0.01 | 57.63
Como P-21 | 2202.1 5 9 Chl 22.37 | 0.02 | 15.76 | 19.75| 0.04 | 3.79 | 046 | 0.36 | 1.28 | 0.05 0.01 | 0.11 63.99
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Table A-3A-2: Electron Microprobe chemical analyses of sample 2202.10 from the Como P-21 well.

Well Depth(m)| Fig.| Pos. Mineral ID SiO, |TiO, |Al,Of FeO; [IMnO |MgO |CaO |Na,0O |K,O |P,Os |Cr,03 |BaO |SrO |NiO Total
Como P-21 | 2202.1 6 1 Mg-Cal 0.15 0.02 | 0.76 | 0.07 | 2.26 | 49.59 | 0.16 | 0.03 | 0.06 0.01 0.03 | 0.19 | 0.03 | 53.36
Como P-21 | 2202.1 6 2 Fe-Cal 0.10 0.03 | 127 | 1.35 | 0.29 | 54.78 | 0.05 | 0.03 | 0.05 0.01 0.03 | 0.11 | 0.05 | 58.15
Como P-21 | 2202.1 6 3 Cal 0.09 0.01 | 0.79 | 0.82 | 0.18 | 54.70 | 0.13 | 0.04 | 0.08 0.02 | 0.00 | 0.14 | 0.02 | 57.02
Como P-21 | 2202.1 6 4 Sd 0.07 | 0.03 | 0.01 | 40.95| 0.69 | 855 | 537 | 024 | 0.04 | 0.21 0.09 | 0.12 | 0.07 | 0.02 | 56.46
Como P-21 | 2202.1 6 5 Sd 162 | 0.02 | 0.94 | 4048 | 0.87 | 8.27 | 529 | 0.21 0.27 | 0.18 0.11 0.09 | 0.08 | 0.05 | 58.48
Como P-21 | 2202.1 6 6 Cal 0.08 0.23 | 0.09 | 0.60 | 55.03 | 0.29 | 0.03 | 0.05 0.03 0.20 | 0.02 | 56.65
Como P-21 | 2202.1 6 7 Sd (LT) + Cal 0.21 22.74| 051 | 429 | 388 | 0.22 | 0.05 | 0.13 32.02
Como P-21 | 2202.1 6 8 Sd 15.79 0.01 | 3244 | 094 | 6.01 | 484 | 0.21 0.03 | 0.05 0.03 | 0.08 | 0.18 | 0.05 | 60.67
Como P-21| 2202.1 6 9 Chl 28.34 | 0.09 | 1947 | 17.77| 0.02 | 3.64 | 0.70 | 0.37 | 1.58 | 0.08 0.01 0.15 | 0.00 | 72.23
Como P-21 | 2202.1 6 | 10 | Kfsinclusionin Qz (LT) | 48.53 | 0.12 | 25.96 | 3.32 1.25 | 043 | 1.02 | 6.78 | 0.06 0.13 | 0.16 87.75
Como P-21| 2202.1 7 1 Chl 25.05| 0.54 | 18.52 | 24.83| 0.09 | 6.56 | 0.11 040 | 0.84 | 0.06 0.04 | 0.00 | 0.17 | 0.02 | 77.22
Como P-21 | 2202.1 7 2 Sd 0.06 | 0.05 | 0.01 | 42.02| 0.87 | 911 | 433 | 0.17 | 0.03 | 0.09 0.09 | 0.12 | 0.07 | 0.06 | 57.08
Como P-21| 2202.1 7 3 Chl + Ms 28.82| 0.89 | 19.60 | 25.10| 0.17 | 713 | 0.15 | 0.71 2.02 | 0.05 0.04 | 0.03 | 0.17 | 0.04 | 84.91
Como P-21 | 2202.1 7 4 Sd 0.16 | 0.04 | 0.07 | 40.04| 0.74 | 912 | 583 | 0.20 | 0.05 | 0.13 0.08 | 0.11 | 0.07 | 0.03 | 56.66
Como P-21 | 2202.1 7 5 Chl + Ms 27.28 | 0.61 | 19.87 | 27.36| 0.12 | 6.88 | 0.33 | 065 | 1.22 | 0.10 0.11 0.10 | 0.20 | 0.06 | 84.90
Como P-21 | 2202.1 7 6 Sd 0.07 | 0.01 | 0.05 | 47.27| 093 | 747 | 069 | 0.10 | 0.01 0.01 56.60
Como P-21 | 2202.1 8 1 Sd 1.21 0.80 | 4156 | 0.58 | 4.84 | 6.84 | 0.31 0.13 | 0.52 0.02 56.81
Como P-21 | 2202.1 8 2 Sd 2.32 1.35 | 4159| 0.39 | 460 | 6.10 | 0.29 | 0.13 | 0.54 0.02 0.00 57.33
Como P-21 | 2202.1 8 3 Sd 1.22 0.79 |41.75| 052 | 477 | 6.87 | 025 | 0.11 0.46 0.02 | 0.03 56.79
Como P-21 | 2202.1 8 4 Sd 0.83 052 |41.35| 066 | 815 | 474 | 0.16 | 0.05 | 0.16 0.01 56.63
Como P-21 | 2202.1 8 5 Sd 0.57 037 |4196| 082 | 7.79 | 487 | 027 | 0.07 | 0.23 56.96
Como P-21| 22021 | 10 | 1 Sd 1.43 0.80 | 4227 | 0.34 | 431 | 632 | 029 | 010 | 0.64 0.02 0.00 56.50
ComoP-21| 22021 | 10| 2 Sd 0.49 0.36 | 42.49| 0.30 | 441 | 645 | 0.21 0.06 | 0.53 0.01 0.02 55.34
Como P-21| 22021 | 10| 3 Sd 1.17 | 0.01 | 0.68 | 41.00| 0.72 | 810 | 5.05 | 0.25 | 0.11 0.12 57.22
ComoP-21| 22021 | 10| 4 Sd 0.34 | 0.01 | 0.24 | 4194 | 0.66 | 830 | 482 | 0.13 | 0.04 | 0.13 56.60
Como P-21| 22021 | 10| 4 Sd 0.34 | 0.01 | 024 | 4194 | 066 | 830 | 482 | 013 | 0.04 | 0.13 56.60
ComoP-21| 22021 | 10| 5 Sd 0.70 | 0.00 | 0.49 |44.39| 0.82 | 447 | 541 040 | 0.11 0.75 0.01 0.01 | 57.55
Como P-21 | 2202.1 | 11 1 Cal 0.02 0.01 | 0.31 | 0.02 | 0.81 | 53.50 | 0.28 | 0.02 | 0.04 0.13 55.13
ComoP-21| 22021 | 11| 2 Sd 0.03 | 0.00 | 0.02 | 41.23| 0.61 | 836 | 472 | 0.15 | 0.03 | 0.20 0.02 | 0.02 | 55.38
Como P-21 | 2202.1 | 11 3 Sd 0.10 0.01 | 3951| 068 | 872 | 574 | 015 | 0.03 | 0.11 0.05 55.09
ComoP-21| 22021 | 11| 4 Sd 0.07 0.01 |41.10] 065 | 824 | 482 | 0.30 | 0.06 | 0.18 0.02 0.01 55.46
Como P-21 | 2202.1 | 11 5 Sd (LT) 29.36| 041 | 895 | 444 | 013 | 0.02 | 0.08 0.01 43.40
ComoP-21| 22021 | 11| 6 Cal 0.04 0.01 | 047 | 0.02 | 150 | 55.81 | 040 | 0.02 | 0.03 0.16 58.46
Como P-21 | 2202.1 | 11 7 Qz 98.56 0.03 | 0.04 0.03 0.76 99.42
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Appendix 3B: Scanning Electron Microscope
Backscattered Electron Images

for Como P-21 well
with EDS Mineral Analyses
Sample 2202.1 (Sideritic

Intraclast)
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Scanned polished thin section Como P-21
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1.8d
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3. Rt
4. Hole
5.Qz
6. Kin
7.8d
Brightness = 81.1 % Mag= 457X  Signal A= QBSD Date :20 Jan 2014
Contrast= 349% EHT=3000kV WD = 20mm  PhotoNo.=875 Time :9:55
B TR AL

Figure 3B.1: P-21 2202.1 soi1 (SEM).The image is at the contact between a

siderite veinlet and the host rock. Siderite (1,7, type 3) together with chlorite (2),

rutile (3), and kaolinite (6) fill secondary porosity. Siderite rhombohedrons seem to

cut quartz overgrowths (position A).
1.8d
2.1
3.Qz
4. Chl + other
5.8d +Qz
6. Qz
7. Py + other

- i
Brightness = 81.1 % Mag= 478X  Signal A=QBSD Date :20 Jan 2014
Contrast= 349% EHT =30.00 kYWD = 20 mm Photo No.=876 Time :10:08

Figure 3B.2: P-21 2202.1 soi2 (SEM). The image is within the host rock. Siderite
(1, type 3) together with illite (2), quartz (3) and chlorite (4) fill porosity. Siderite
rhombohedrons (5) seem to cut boundaries of detrital quartz grains with dissolution
voids.

124



y o T e
Brightness = 81.1 % Mag= 338X  Signal A=QBSD Date :20 Jan 2014
Contrast= 34.9% EHT=3000kVWD= 20mm  PhotoNo.=877 Time :10:22
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Figure 3B.3: P-21 2202.1 soi3 (SEM). Image from the contact between the large
intraclast and the host rock.The siderite rhombohedrons (7) are of type 3.
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Figure 3B.4: P-21 2202.1 soi4 (SEM). Image within the large intraclast. Minerals
associated with the siderite (1,6, type 2) include pyrite (5), chlorite and illite (4), and
quartz (3).
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Figure 3B.5: P-21 2202.1 soi5 (SEM).The image is within the host rock. Siderite
fills either porosity (5,6, type 3) or is across intergranular boundaries (8) and some
seem to cut quartz overgrowth (7). Pyrite (4), and chlorite (3) also fill porosity.

.Sd+Qz
Sd

. Sd + Chl

. Sd + other
.Mnz +Qz
Qz

Sd

NoOrwN S

. - a | 4’ T
Brightness = 81.1 % Mag= 330X  Signal A=QBSD Date :20 Jan 2014
Contrast= 349% EHT =30.00 kYWD = 20 mm Photo No. =880 Time :11:05

T i . W 4 O a

Figure 3B.6: P-212202.1 soi6 (SEM). The image is at the contact be?Neen the
large intraclast and the host rock. Siderite (1,2,4,7, type 3) fills pores along
intergranular boundaries among detrital quartz grains, pores created by fracturing
of quartz grains (position A) or dissolution voids in quartz (positions B,C).
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Figure 3B.7: P-21 2202.1 soi7 (SEM). Image within the large intraclast. Minerals

associated with siderite (1, type 2) include rutile and chlorite (2) and quartz (3,7).
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Figure 3B.8: P-21 2202.1 s0i8 (SEM).The image is within the host rock. Siderite
rhombohedrons (1, type 3) rim calcite (3) with the crystal habit of muscovite or
feldspar (2) or fill pores (4, type 3) and postdate quartz overgrowths (5, type 2).
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Table A-3B-1: Scanning Electron Microscope chemical analyses of sample 2202.1 from the Como P-21 well.

Sample |Site|Position| Mineral | SiO, | TiO, | Al,O;| FeO, |MnO| MgO | CaO | Na,0 | K,0 | P,Os | SO; | F | ClI |CuO| As,05 | Ag,0 | La,05| Ce,05 | Nd,0; | Total Achft“a"’l"
P-212202.1| 1 1 Sd 0.78 40.08]0.69] 9.37 | 5.08 56 | 52
P-212202.1| 1 2 chl 32.92 22.26 | 21.14 451 | 114 | 0.62 | 1.42 0.99 85 | 70
P-212202.1| 1 3 Rt 0.8197.18| 1.47 | 0.54 100 | 86
P-212202.1| 1 4 Qz 88.48 3.36 8.16 100 | 6
P-212202.1| 1 5 Qz 99.99 100 | 98
P-212202.1| 1 6 Kin 49.39 34.89| 1.26 0.15 0.31 86 | 75
P-212202.1| 1 7 Sd 1.38 0.77 |39.28/ 0.59| 8.49 | 5.49 56 | 50
P-212202.1 2 1 Sd 2.05 1.05 |37.48| 067 | 8.84 | 5.35 | 0.57 56 | 52
P-212202.1 2 2 M 54.64| 0.23 | 20.94 | 16.96 3.65 071 |2.18 0.69 100 | 72
P-212202.1 2 3 Qz 99.19 0.32 | 0.31 0.18 100 | 100
P-212202.1 2 4 Chi+other |35.21| 0.50 | 18.39 | 21.50 5.14 | 1.40 | 1.43 |2.20 352 |7.52/2.71/0.48 100 | 28
P-212202.1] 2 5 Sd+Qz  |21.84 1.45 |59.09/ 1.02| 6.88 | 8.31 142 100 | 59
P-212202.1 2 6 Qz 99.99 100 | 100
P-212202.1 2 7 Py+other | 1.67 1.30 |27.23/0.34| 0.43 | 0.11 | 0.58 68.34 100 | 164
P-212202.1 3 1 Sd+other | 9.67 5.22 |62.88| 1.41|12.65| 6.73 113 0.32 100 | 52
P-212202.1 3 2 Py+other | 1.07 0.34 |36.30 0.65 | 0.53 60.10 0.30/0.29| 0.44 100 | 118
P-212202.1 3 3 Qz 80.50 221 [14.11/0.39] 0.85 | 1.37 0.57 100 | 97
P-212202.1 3 4 Sd+Qz  |14.33 61.82| 1.55|14.08| 8.21 100 | 55
P-212202.1 3 5 Qz 99.58 0.41 100 | 100
P-212202.1 3 6 Kfs+other |62.64| 0.27 | 26.19 | 1.88 0.61 071 |7.70 100 | 94
P-2122021 3 7 Sd 1.79 0.79 |38.56] 0.63| 9.21 | 5.02 56 | 49
P-2122021 4 1 Sd 1.40 0.72 |39.91/0.96| 7.93 | 5.08 56 | 49
P-2122021| 4 2 Sd+other |11.19 5.46 |63.42|2.17 | 8.66 | 7.43 0.75| 0.94 100 | 53
P-2122021| 4 3 Qz 9453 060 | 4.18|0.18 0.34 017 100 | 97
P-2122021| 4 4 Chi+lit  |47.17| 043 | 16.31|25.70| 0.67 | 3.33 | 3.02 | 0.54 | 2.65 0.16 100 | 76
P-2122021| 4 5 Py 0.51 0.40 |26.98 0.24 71.49 0.40 100 | 183
P-2122021| 4 6 Sd 2.54 0.92 |39.20/ 0.82| 6.44 | 5.29 0.78 56 | 50
P-2122021 5 1 Sd 0.65 39.91/0.64| 9.03 | 5.07 | 0.70 56 | 49
P-2122021 5 2 Qz 98.55 1.29 017 100 | 94
P-2122021 5 3 chl 31.46 21.96 |21.99 5.02 | 0.63 | 0.53 |1.45 1.96 85 | 59
P-2122021 5 4 Py 1.03 29.11 0.20 | 1.01 67.95 0.26 0.46 100 | 143
P-2122021] 5 5 Sd 1.89 1.31 [39.21]062| 553 | 5.76 | 0.78 0.71 0.20 56 | 49
P-212202.1| 5 6 Sd 0.98 40.38/0.65| 8.96 | 5.03 56 | 47
P-2122021 5 7 Sd+Qz  |12.15 64.59] 0.9314.03| 8.31 100 | 51
P-2122021 5 8 Sd+Qz  |30.48 4813/ 0.8912.04| 7.77 | 0.70 100 | 59
P-2122021 5 9 Qz 98.15 124 0.21 0.40 100 | 85
P-2122021 5 | 10 Qz 99.99 100 | 93
P-2122021 5 | 11 Sd+other | 7.1 648 |116| 17.8 | 9.18 100 | 50
P-2122021 6 1 Sd+other | 7.02 3.10 |67.22|1.76 |11.26| 8.20 0.49| 0.94 100 | 49
P-2122021 6 2 Sd 144 | 0.25 | 0.49 |39.02]0.70| 8.84 | 5.26 56 | 48
P-2122021] 6 3 Sd+Chl |37.76 2570|27.67| 0.25| 5.67 | 1.27 1.24 0.46 100 | 69
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Table A-3B-1: Scanning Electron Microscope chemical analyses of sample 2202.1 from the Como P-21 well.

Sample |Site|Position| Mineral | SiO, | TiO, | Al,O;| FeO, |MnO| MgO | CaO | Na,0 | K,0 | P,Os | SO; | F | ClI |CuO| As,05 | Ag,0 | La,05| Ce,05 | Nd,0; | Total Achft“a"’l"
P-2122021 6 4 Sd+other | 8.13 3.44 |64.77|2.7012.90| 6.87 0.73 0.44 100 | 50
P-212202.1 6 5 Mnz+Qz | 44.75 0.93 | 0.84 1.83 24.06| 0.77 |0.97/0.56 101 | 516 | 1452 | 460 | 100 | 70
P-212202.1 6 6 Qz 99.81 017 100 | 93
P-2122021 6 7 Sd 2.84 1.82 |37.62/0.78| 7.93 | 4.75 0.25 56 | 48
P-212202.1] 7 1 Sd 2.04 0.72 [40.41| 0.43] 5.08 | 6.37 0.16| 0.81 56 | 48
P-2122021] 7 2 | Rt+Chi+other |14.78|51.89| 8.28 |16.92|0.32| 5.44 | 1.58 0.76 100 | 73
P-212202.1] 7 3 Qz 80.50| 0.25 | 5.01 | 9.97 |0.28] 1.01 | 0.92 1.55 0.47 100 | 76
P-2122021] 7 4 Sd+other |10.95 5.27 |61.49| 1.4712.20| 7.02 1.24 0.35 100 | 50
P-2122021| 7 5 Sd+other | 8.26 2.46 |71.48|1.86| 5.70 | 6.90 | 1.55 | 0.48| 0.99 0.32 100 | 48
P-2122021| 7 6 Sd+other | 5.75 | 0.88 | 2.17 |66.78| 1.32|14.94| 7.74 0.41 100 | 49
P-2122021 7 7 Qz 96.16 210 | 0.67 1.08 100 | 93
P-212202.1 8 1 Sd 39.74]0.74[10.05| 5.47 56 | 47
P-212202.1 8 2 |Sd+?Fsp or Ms| 4.32 1.95 |62.27|5.04|10.46| 9.21 | 1.46 | 0.42| 1.76 1.82[1.30 100 | 34
P-212202.1 8 3 Cal 0.45 53.93 1.62 56 | 45
P-212202.1 8 4 Sd 0.60 38.45) 0.65|10.83| 5.47 56 | 49
P-212202.1 8 5 Sd 0.66 4194|059 556 | 6.44 0.81 56 | 46
P-212202.1 8 6 Qz 81.78 561 | 1.92 2.14 | 855 100 | 9
P-212202.1 8 7 It+Chl  |46.91 2356 | 18.15 439099 252|212 133 100 | 40
P-212202.1 8 8 Ab 67.32 19.99 148 [11.06]0.14 100 | 94
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Appendix 3C: Scanning Electron Microscope
Backscattered Electron Images
for Como P-21 well
with EDS Mineral Analyses
Sample 2964.08 (Pyrite
concretion)
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! 200pm !
Figure 3C.1: P-21 Como 2964.08m

Figure 3C.2: P-21 Como 2964.08m

131



100pm
Figure 3C.3: P-21 Como 2964.08m

a00pm

Figure 3C.4: P-21 Como 2964.08m
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1.Ap(+others)
2.Mix

BOpPm
Figure 3C.5: P-21 Como 2964.08m

1.Chl replacing Bt
2.Qz
3.Py

! 100pm :
Figure 3C.6: P-21 Como 2964.08m
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! 100um !
Figure 3C.7: P-21 Como 2964.08m

1.Rt
2.Rt
3.Rt

Topm
Figure 3C.8: P-21 Como 2964.08m
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1.Mg-Cal

! FO0pm !
Figure 3C.9: P-21 Como 2964.08m

1.Py(+others)
2.Mg-Cal
3.Mg-Cal

! 200pm :
Figure 3C.10: P-21 Como 2964.08m
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q0pm
Figure 3C.11: P-21 Como 2964.08m

1.Chl replacing Bt

! 300pm b
Figure 3C.12: P-21 Como 2964.08m
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1.Mix(TiO2 + Bt/Chl)
2.Kfs

! 200pm !
Figure 3C.13: P-21 Como 2964.08m

1.Chl
2.Chr
3.Kfs
4.Chl replacing Bt

! 800pm !
Figure 3C.14: P-21 Como 2964.08m
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1.Kfs
2.Chl

Figure 3C.15: P-21 Como 2964.08m

1.Rt
2.Chl
3.Py replacing TiO2?

90pm
Figure 3C.16: P-21 Como 2964.08m
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1.Rt

100pm
Figure 3C.17: P-21 Como 2964.08m

1.Py(+others)

2.Py

3.Kfs
4. Py(+others)

glpm

Figure 3C.18: P-21 Como 2964.08m
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1.Rt
2.Kfs

! 100pmm !
Figure 3C.19: P-21 Como 2964.08m

1.TiO2(+others)

! 100pm :
Figure 3C.20: P-21 Como 2964.08m
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1.TiO2(+others)

q0pm
Figure 3C.21: P-21 Como 2964.08m

1.TiO2(+others)
2.TiO2+Chl/Bt
3.Rt

! 100pm b
Figure 3C.22: P-21 Como 2964.08m
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1.TiO2(+some Chl)
2.TiO2 + Chl
3.Kfs

! 100umm !
Figure 3C.23: P-21 Como 2964.91m

1.TiO2 + Chl/Bt

90pm
Figure 3C.24: P-21 Como 2964.91m
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1.Py+Ap
2.TiO2(+some Chl)
3.TiO2(+Chl&Py)

! 100urm !
Figure 3C.25: P-21 Como 2964.91m

1.TiO2 + Chl + Py
2.Rt

! 100pm !
Figure 3C.26: P-21 Como 2964.91m
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1. Chl

! 40pm !
Figure 3C.27: P-21 Como 2964.08m

1.Rt
2.TiO2 + Chl/Bt

Tpm
Figure 3C.28: P-21 Como 2964.08m
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>
Q.
~—

2 Kfs
3.Qz

4 Kfs + Chl?

1mm
Figure 3C.29: P-21 Como 2964.08m

&

2. Kfs
3.Rt

100pm
Figure 3C.30: P-21 Como 2964.08m
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1.Rt

! 300prm !
Figure 3C.31: P-21 Como 2964.08m

1.Py
2.Cal
3.Py(+Chl)

! F00pm !
Figure 3C.32: P-21 Como 2964.08m
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1.Py(+others)

2.Chl replacing Bt

3.Chl replacing Bt(+some Py)
4 Mix(Kfs + Chl + TiO27?)

Figure 3C.33: P-21 Como 2964.08m

1.Kfs
2.Py(+others)

! 200pm b
Figure 3C.34: P-21 Como 2964.08m
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Tapm
Figure 3C.35: P-21 Como 2964.08m

! 200pm
Figure 3C.36: P-21 Como 2964.08m
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1.TiO2(+others)

1.Py(+others)
2.Py(+Chl/Bt)
3.Py(+Chl/Bt)
4.Py+Ap+others
5.Py(+Ap+others)



1.Kfs
2.Py(+Chl/Bt)
= 3.TiO2(+Chl)
_ 4.Py+others
5.Mix

! 400pm :
Figure 3C.37: P-21 Como 2964.08m

1.Ap(+TiO2+others)
2.Plag

! T00pm !
Figure 3C.38: P-21 Como 2964.08m
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Py
.Py(+Chl?)
.TiO2(+others)

! 300pm !
Figure 3C.39: P-21 Como 2964.08m

1.Mix(TiO2+others)
2.Ap
3.Kfs

! 100pm b
Figure 3C.40: P-21 Como 2964.08m
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1.Py
2.Py
3.Py(+Afs?)
4.Py
5.Kfs

1rm
Figure 3C.41: P-21 Como 2964.08m

1.Py(+others)
2.Mix
3.Kfs

! 100pm :
Figure 3C.42: P-21 Como 2964.08m
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B o = Al g R
.
! GO0

Figure 3C.43: P-21 Como 2964.08m

! amm

Figure 3C.44: P-21 Como 2964.08m
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1.Mix

1.Bt+Py
2.Py(+some others)
3.Py(+some others)
4 Py(+some others)
5.Py

6.Py

7.Mix

8.Py

9.Py(+some Afs)



1.Py(+some Afs)

! A00pm !
Figure 3C.45: P-21 Como 2964.08m

1.Py(+others)
2.TiO2(+others)
3.Mix(Py+others)

! 300pm :
Figure 3C.46: P-21 Como 2964.08m
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! 400prm !
Figure 3C.47: P-21 Como 2964.08m

1.TiO2

! 200pm :
Figure 3C.48: P-21 Como 2964.08m
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1.Ap
2. Kfs(+some Ap)

! 100pm :
Figure 3C.49: P-21 Como 2964.08m

1.TiO2(+some Chl)

40pm
Figure 3C.50: P-21 Como 2964.08m
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Table A-3C-1: Scanning Electron Microscope chemical analyses of sample 2964.08 from the Como P-21 well.

Sample  |Fig.| Position Mineral Sio, | TiO, | Al,O; | FeO, | MnO | MgO | CaO | Na,0 | K,O0 | P,Os | SO; | F | CI | Cr0; | NbOs | BaO | WO; |Total *‘ch::‘;'
P-21_2964.08 | 1 1 Py 28.41 71.59 100 | 244
P-21 2964.08 | 1 2 Py 28.37 71.64 100 232
P-21_2964.08 | 1 3 Py 28.28 71.72 100 | 241
P-21_2964.08 | 1 4 Py 28.56 71.44 100 | 257
P-21_2964.08| 2 1 Py 28.12 71.87 100 | 255
P-21_2964.08| 3 1 Py 0.43 28.73 0.22 70.64 100 | 241
P-21_2964.08| 3 2 Py?(Total?) 0.96 27.00 1.11 071 | 036 69.84 100 | 207
P-21_2964.08| 3 3 Py 1.22 0.26 28.78 0.38 0.39 68.97 100 | 226
P-21 2964.08 | 4 1 Bad Spot(Pore) 41.54 8.34 20.56 3.64 4.13 17.35 4.41 100 9
P-21_2964.08 | 4 2 Py 0.71 28.86 0.62 0.64 69.17 100 | 209
P-21_2964.08 | 4 3 Ap 1.26 55.07 40.76 2.90 100 70
P-21 2964.08 | 4 4 Chl 25.89 21.90 27.18 10.02 85 109
P-21_2964.08| 4 5 Qz 99.99 100 | 140
P-21_2964.08 | 4 6 Py 0.62 28.77 0.34 0.19 70.09 100 222
P-21 2964.08| 4 7 Py 0.79 30.41 0.55 1.10 67.15 100 | 201
P-21 2964.08| 5 1 Ap(+others) 12.66 4.89 6.37 2.91 1.67 36.72 1.55 28.90 2.60 | 1.75 100 86

Mix(TiO2+BU/Chl+A
P-21.2964.08| 5 2 p+Py?) 37.35 | 14.13 19.46 9.33 3.13 3.32 0.59 5.59 2.70 4.39 100 114
P-21_2964.08| 6 1 Chl(Replacing Bt) | 37.97 1.35 24.53 27.32 0.35 7.46 0.32 0.69 100 107
P-21 2964.08| 6 2 Qz 99.99 100 133
P-21_2964.08| 6 3 Py 0.36 0.45 31.29 1.15 0.51 66.25 100 194
P-21_2964.08| 7 1 Rt 99.47 0.54 100 | 119
P-21_2964.08| 8 1 Rt 98.38 0.59 1.03 100 105
P-21_2964.08| 8 2 Rt 1.16 95.48 1.1 1.98 0.26 100 95
P-21_2964.08| 8 3 Rt 1.33 95.11 1.08 247 100 87
P-21_2964.08| 9 1 Mg-Cal 1.84 53.13 1.04 56 39
P-21 2964.08 | 10 1 Py(+others) 0.60 35.53 0.15 63.70 100 194
P-21_2964.08 | 10 2 Mg-Cal 1.56 2.1 52.33 56 39
P-21_2964.08 | 10 3 Mg-Cal 158 | 54.42 56 | 40
P-21_2964.08 | 11 1 Rt 98.52 0.77 0.71 100 99
P-21_2964.08 | 11 2 Rt 0.94 97.73 0.87 0.45 100 101
P-21_2964.08 | 11 3 Rt 0.92 98.37 0.72 100 83
P-21_2964.08 | 12 1 Chl replacing Bt 38.53 2.40 23.17 26.06 8.04 0.24 1.57 100 111
P-21 2964.08 | 13 1 Mix(TiO2+ Bt/Chl) | 30.25 | 41.58 16.84 297 1.58 0.49 4.29 2.02 100 119
P-21_2964.08 | 13 2 Kfs 66.23 18.01 15.76 100 135
P-21_2964.08 | 14 1 Chl 27.09 2321 | 29.63 5.07 85 | 109
P-21_2964.08 | 14 2 Chr 16.82 20.16 8.36 54.68 100 114
P-21_2964.08 | 14 3 Kfs 66.40 17.57 0.73 15.29 100 137
P-21 2964.08 | 14 4 Chl replacing Bt 34.78 0.78 25.40 30.46 6.85 0.24 1.48 100 110
P-21_2964.08 | 15 1 Kfs 66.12 17.80 0.78 15.31 100 129
P-21_2964.08 | 15 2 Chl 2853 | 078 | 21.86 | 27.70 5.31 0.81 85 | 113
P-21_2964.08 | 16 1 Rt 98.62 1.38 100 | 111
P-21_2964.08 | 16 2 Py 28.56 71.44 100 | 250
TiO2 being
P-21_2964.08 | 16 3 replaced by Py? 79.57 0.77 18.69 0.97 100 90
P-21_2964.08 | 17 1 Rt 0.71 96.81 0.45 2.03 100 121
P-21_2964.08 | 18 1 Py(+others) 2.31 1.38 | 41.58 1.31 3.29 50.14 100 | 130
P-21_2964.08 | 18 2 Py 0.51 28.87 0.31 70.29 100 | 233
P-21_2964.08 | 18 3 Kfs 65.69 1852 | 042 090 | 1448 100 | 133
P-21_2964.08 | 18 4 Py(+others) 1.52 0.57 34.14 1.16 1.06 61.55 100 168
P-21_2964.08 | 19 1 Rt 0.81 98.23 0.95 100 118
P-21_2964.08 | 19 2 Kfs 66.14 18.05 0.78 15.04 100 130
P-21_2964.08 | 20 1 TiO2(+others) 3.85 91.81 1.80 2.16 0.38 100 104
P-21 2964.08 | 21 1 TiO2(+others) 2.25 95.18 1.21 1.05 0.31 100 121
P-21_2964.08 | 22 1 TiO2(+others) 3.85 89.01 4.86 0.93 0.41 0.96 100 111
TiO2 + Chl
P-21_2964.08 22 2 replacing Bt 27.23 | 44.32 18.08 3.04 1.14 0.54 3.41 2.22 100 130
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Table A-3C-1: Scanning Electron Microscope chemical analyses of sample 2964.08 from the Como P-21 well.

Sample  |Fig.| Position Mineral Sio, | TiO, | Al,O; | FeO, | MnO | MgO | CaO | Na,0 | K,O0 | P,Os | SO; | F | CI | Cr0; | NbOs | BaO | WO; |Total *‘ch::‘;'
P-21_2964.08 | 22 3 Rt 1.03 98.98 100 120
P-21 2964.08 | 23 1 TiO2(+some Chl) 7.64 83.30 4.63 2.92 0.95 0.57 100 113
P-21_2964.08 | 23 2 TiO2 + Chl 11.74 | 73.11 7.43 3.43 0.65 1.24 2.42 100 113
P-21_2964.08 | 23 3 Kfs 66.44 18.03 15.51 100 131
P-21_2964.08 | 24 1 TiO2+Bt/Chl 14.40 | 67.76 9.03 3.77 0.65 217 2.25 100 113
P-21_2964.08 | 25 1 Py + Ap 0.77 19.49 19.27 1.27 0.40 14.71 44.10 100 137
P-21_2964.08] 25 2 TiO2(+some Chl) | 599 | 8866 | 321 | 144 0.70 100 | 108
P-21_2964.08 | 25 3 TiO2(+Chl +Py) 3.68 76.98 2.15 7.80 0.92 1.26 7.22 100 117
P-21_2964.08 | 26 1 TiO2+Chl+Py 6.89 37.15 6.10 21.61 1.95 4.75 21.55 100 109
P-21_2964.08 | 26 2 Rt 1.82 95.46 1.27 0.93 0.54 100 105
P-21_2964.08 | 27 1 Chl 28.84 23.90 26.46 5.41 0.38 85 113
P-21 2964.08 | 28 1 Rt 2.01 95.91 1.27 0.59 0.24 100 110
P-21_2964.08 | 28 2 TiO2+Bt/Chl 30.46 | 44.10 17.44 2.88 1.34 3.76 100 109
P-21_2964.08 | 29 1 Py 27.88 72.14 100 | 105
P-21_2964.08 | 29 2 Kfs 66.59 17.97 15.44 100 53
P-21_2964.08 | 29 3 Qz 99.99 100 | 55
P-21_2964.08 | 29 4 Kfs+Chl? 56.45 26.21 8.61 3.22 5.52 100 41
P-21_2964.08 | 30 1 Rt 1.22 95.48 2.14 0.86 0.29 100 44
P-21_2964.08 | 30 2 Kfs 67.23 17.82 1.83 13.12 100 56
P-21_2964.08 | 30 3 Rt 1.60 94.48 2.70 0.89 0.35 100 44
P-21 2964.08 | 31 1 Rt 0.88 96.08 2.21 0.84 100 45
P-21_2964.08 | 32 1 Py 28.91 71.09 100 106
P-21_2964.08 | 32 2 Cal 1.33 114 | 5353 56 | 17
P-21_2964.08 | 32 3 Py(+Chl) 6.52 3.91 37.05 0.92 51.59 100 58
P-21_2964.08 | 33 1 Py(+others) 0.56 0.59 31.39 1.08 1.34 65.05 100 79
P-21 2964.08 | 33 2 Chl replacing Bt 39.49 1.73 24.55 24.35 8.08 0.31 0.53 0.97 100 46

Chl replacing Bt( +
P-21_2964.08 | 33 3 some Py) 36.43 2.94 20.37 17.74 7.89 412 10.51 100 53
Mix(Kfs + Chl +
P-21_2964.08 33 4 TiO2?) 67.73 4.89 15.97 3.72 2.35 4.13 1.20 100 50
P-21_2964.08 | 34 1 Kfs 65.42 18.44 0.86 14.01 1.24 100 60
P-21_2964.08 | 34 2 Py(+others) 1.88 0.85 34.64 1.85 3.35 57.43 100 65
P-21_2964.08 | 35 1 TiO2(+others) 5.43 89.69 3.08 1.02 0.77 100 48
P-21_2964.08 | 36 1 Py(+others) 8.62 7.26 28.57 1.16 1.64 1.53 51.21 100 78
P-21 2964.08 | 36 2 Py(+Bt/Chl) 12.94 0.53 7.09 25.76 2.35 0.43 0.99 49.92 100 81
P-21_2964.08 | 36 3 Py(+Bt/Chl) 13.97 0.58 8.30 29.55 3.38 0.36 1.04 1.51 41.30 100 67
P-21_2964.08 | 36 4 Py+Ap+others 16.41 6.94 8.31 12.75 15.34 1.38 3.24 13.08 | 22.57 100 42
P-21_2964.08 | 36 5 Py(+Ap+others) 7.10 3.68 20.16 12.40 1.12 1.85 9.83 41.63 | 2.24 100 54
P-21_2964.08 | 37 1 Kfs 66.44 17.80 15.77 100 57
P-21 2964.08 | 37 2 Py(+Chl/Bt) 13.58 0.57 9.52 25.07 1.92 0.74 1.65 46.94 100 74
P-21_2964.08 | 37 3 TiO2(+Chl) 9.07 84.84 3.65 1.57 0.88 100 48
P-21_2964.08 | 37 4 Py+others 3.12 43.68 2.99 1.81 4714 1.27 100 34
P-21_2964.08 | 37 5 Mix 46.55 6.67 19.25 9.10 2.27 0.85 7.31 0.76 7.27 100 59
P-21_2964.08 | 38 1 Ap(+TiO2+others) | 4.15 19.10 2.25 3.80 37.65 0.72 28.53 3.80 100 41
P-21_2964.08 | 38 2 Plag 66.72 21.26 1.60 10.41 100 63
P-21_2964.08 | 39 1 Py 1.07 0.47 27.23 71.24 100 118
P-21_2964.08 | 39 2 Py(+Chl?) 7.02 610 | 29.10 1.31 142 | 089 54.16 100 | 80
P-21_2964.08 | 39 3 TiO2(+others) 4.56 89.98 3.76 1.13 0.59 100 50
P-21_2964.08 | 40 1 Mix(TiO2+others) | 11.98 | 51.63 | 1572 | 6.84 267 | 415 | 7.04 100 | 46
P-21_2964.08 | 40 2 Ap 4.64 1.81 49.06 0.88 39.02 1.32 | 3.29 100 37
P-21_2964.08 | 40 3 Kfs 69.50 16.61 13.89 100 63
P-21_2964.08 | 41 1 Py 26.85 3.05 70.12 100 119
P-21_2964.08 | 41 2 Py 27.56 0.58 71.87 100 120
P-21 2964.08 | 41 3 Py(+Afs?) 7.62 5.05 28.88 0.75 0.35 1.24 2.48 53.64 100 71
P-21_2964.08 | 41 4 Py 27.22 0.57 72.22 100 144
P-21_2964.08 | 41 5 Kfs 66.12 18.18 0.61 15.08 100 69
P-21 2964.08 | 42 1 Py(+others) 3.62 0.47 2.15 27.75 0.35 1.90 1.92 61.85 100 87
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Table A-3C-1: Scanning Electron Microscope chemical analyses of sample 2964.08 from the Como P-21 well.

Sample  |Fig.| Position Mineral Sio, | TiO, | Al,O; | FeO, | MnO | MgO | CaO | Na,0 | K,O0 | P,Os | SO; | F | CI | Cr0; | NbOs | BaO | WO; |Total ATCJ:‘;'
P-21_2964.08 | 42 2 Mix 54.34 0.52 17.48 8.28 0.71 12.18 0.53 5.97 100 58
P-21 2964.08 | 42 3 Kfs 66.68 17.65 15.67 100 65
P-21_2964.08 | 43 1 Mix 14.93 | 26.36 8.82 19.05 2.79 28.04 100 55
P-21_2964.08 | 44 1 Bt+Py 35.04 0.87 12.45 16.00 3.25 3.57 28.87 100 59
P-21_2964.08 | 44 2 Py(+some others) 3.94 1.72 28.02 0.85 1.37 64.10 100 90
P-21_2964.08 | 44 3 Py(+some others) | 1.37 28.75 0.80 1.01 67.27 99 65
P-21 2964.08 | 44 4 Py(+some others) 3.19 0.62 1.32 27.76 0.48 66.62 100 121
P-21_2964.08 | 44 5 Py 0.47 28.39 0.54 70.59 100 115
P-21_2964.08 | 44 6 Py 1.58 0.70 27.45 0.61 0.36 69.32 100 164
P-21_2964.08 | 44 7 Mix 27.98 0.83 16.68 17.55 0.98 0.56 1.04 4.41 29.96 100 66
P-21_2964.08 | 44 8 Py 1.09 0.53 27.38 2.09 0.42 68.52 100 135
P-21 2964.08 | 44 9 Py(+some Afs) 7.49 3.16 25.03 1.1 1.88 61.33 100 47
P-21_2964.08 | 45 1 Py(+some Afs) 6.35 3.31 27.25 1.25 2.16 59.68 100 85
P-21_2964.08 | 46 1 Py(+others) 178 | 33.53 190 | 277 60.03 100 | 74
P-21_2964.08 | 46 2 TiO2(+others) 12.43 | 80.92 1.21 2.29 0.34 2.80 100 55
P-21_2964.08 | 46 3 Mix(Py+others) 12.09 13.17 33.63 2.55 2.71 2.16 33.69 100 56
P-21_2964.08 | 47 1 Rt 2.35 95.21 1.25 1.18 100 49
P-21_2964.08 | 48 1 TiO2 5.78 89.34 3.21 0.66 0.27 0.75 100 53
P-21_2964.08 | 49 1 Ap 2.95 51.14 0.59 38.93 2.05 | 4.35 100 37
P-21_2964.08 | 49 2 Kfs(+some Ap) 61.42 17.35 0.78 3.44 13.60 2.29 1.10 100 60
P-21 2964.08 | 50 1 TiO2(+some Chl) 6.65 87.59 2.32 3.43 100 54
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Appendix 3D: Scanning Electron Microscope
Backscattered Electron Images
for Como P-21 well
with EDS Mineral Analyses
Sample 2964.08 (Pyrite
concretion)- 2nd time analyzed
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Figure 3D.1: P-21 2964. Scanned Polished Thin Section.
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Table A-3D-1: Scanning Electron Microscope chemical analyses of sample 2964.08 from the P-21 Como well.

Sample Site| Position | Mineral | SiO, | TiO, | Al,03| FeO, | MNO| MgO | CaO | Na,O| K,O | P,Os | SO; F Cl | Cr,03| CuO| ZrO, | BaO | HfO, | Total ATCottuaTI
P-212964.08 | 1 1 Py 1.07 0.72 | 27.45 70.74 100 240
P-212964.08 | 1 2 Kfs 66.19 18.01| 0.14 0.9 | 14.77 100 | 118
P-212964.08 | 1 3 Qz 99.99 100 | 126
P-212964.08 | 1 4 Rt 2.37 | 89.11| 291 | 242 0.15 0.2 2.35 0.51 100 89
P-212964.08 | 1 5 Qz 99.99 100 | 106
P-212964.08 | 1 6 Kfs 5498 | 552 | 17.71| 2.41 0.45 | 2.03 | 043 | 11.85| 2.09 | 2.15 | 0.41 100 | 101
P-212964.08 | 1 7 Py 0.13 27.31 72.56 100 | 205
P-212964.08 | 2 1 Kfs 66.36 17.95 0.75 | 14.94 100 | 114
P-212964.08 | 2 2 Qz 99.86 0.13 100 117
P-212964.08 | 2 3 Kfs 66.27 18.01| 0.26 0.66 | 14.8 100 | 130
P-212964.08 | 2 4 Kfs 67.34 17.52| 0.35 0.55 | 13.91 0.32 100 | 133
P-212964.08 | 2 5 Qz 78.47 0.4 0.08 79 141
P-212964.08 | 2 6 Py 0.15 26.98 72.89 100 189
P-212964.08 | 2 7 Py 27.04 0.57 72.39 100 | 233
P-212964.08 | 2 8 Py+Qz | 54.51 444 | 9.78 3.22 28.07 100 | 126
P-212964.08 | 3 1 Py 27.56 72.44 100 | 220
P-212964.08 | 3 2 It 35.06 | 0.92 | 22.08 | 23.19 554 | 0.31 2.92 90 97
P-212964.08 | 3 3 Ms 46.04 | 4.04 | 25.01| 8.01 2.28 0.33 | 5.99 1.30 93 91
P-212964.08 | 3 4 Qz 99.88 0.13 100 | 124
P-212964.08 | 3 5 Kfs 57.82 | 0.93 | 25.23 | 3.87 3.12 8.54 0.49 100 | 115
P-212964.08 | 3 6 Kfs 66.29 17.91 0.43 | 15.38 100 | 134
P-212964.08 | 3 7 Py 0.56 0.25 | 27.66 0.78 70.77 100 248
P-212964.08 | 3 8 Qz 99.99 100 | 128
P-212964.08 | 3 9 Py 1.63 0.83 | 28.08 1.01 | 0.26 68.17 100 | 206
P-212964.08 | 3 10 Py 0.39 27.35 72.27 100 | 224
P-212964.08 | 3 1 Kfs 66.38 17.76 0.59 | 15.25 100 121
P-212964.08 | 3 12 Zmn 31.72 67.12 1.16 | 100 | 114
P-212964.08 | 3 13 TiO2 +Qz | 25.29 | 67.59 | 3.89 | 2.19 0.56 0.47 100 98
P-212964.08 | 3 14 Kfs 47.79 23.52 | 18.22 3.66 6.81 100 | 123
P-212964.08 | 3 15 Kfs+Py | 49.65 11.45| 1.72 5.54 17.57 12.19 1.88 100 14
P-212964.08 | 3 16 Cal 0.88 | 0.63 54.16 0.33 56 30
P-212964.08 | 3 17 Kfs 66.46 17.84 15.68 100 | 107
P-212964.08 | 4 1 Hole 27.99 | 53.14 | 18.86 100 1
P-212964.08 | 4 2 Kfs 57.57| 0.15 | 28.63 | 2.71 2.44 8.05 0.44 100 113
P-212964.08 | 4 3 Py 0.66 0.74 | 33.9 129 | 04 63.03 100 | 101
P-212964.08 | 4 4 Py 0.13 27.5 72.37 100 | 228
P-212964.08 | 4 5 It 36.33 | 3.89 | 18.96 | 25.37 442 | 0.24 0.79 90 104
P-212964.08 | 4 6 It 36.10 | 2.24 | 2127|2169 0.31| 7.75 | 0.31 0.32 90 98
P-212964.08 | 4 7 It 38.86 | 1.76 | 16.53 | 18.22 3.86 | 0.41 | 0.77 | 1.71 7.69 0.20 90 108
P-212964.08 | 4 8 Kfs 57.69| 1.98 | 26.91| 2.43 1.82 049 | 7.3 0.82 | 0.55 100 | 104
P-212964.08 | 4 9 Kfs 399 | 432 | 175 | 847 20.88 0.54 | 8.42 100 | 121
P-212964.08 | 4 10 Kfs+Py 67.3 | 259 | 16.19 | 3.89 1.29 0.43 | 5.25 3.05 100 101
P-212964.08 | 4 1 Qz 99.99 100 132
P-212964.08 | 4 12 Kfs 66.72 | 1.38 | 17.06 | 0.22 0.55 | 14.06 100 | 128
P-212964.08 | 4 13 Hole 20.83 | 54.04 | 17.04 8.09 100 1
P-212964.08 | 5 1 Kfs+Ap | 53.33| 0.27 | 22.6 | 2.14 154 | 414 10.88 | 3.55 | 0.72 | 0.84 100 | 109
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Table A-3D-1: Scanning Electron Microscope chemical analyses of sample 2964.08 from the P-21 Como well.

Sample Site| Position | Mineral | SiO, | TiO, | Al,03| FeO, | MNO| MgO | CaO | Na,O| K,O | P,Os | SO; F Cl | Cr,03| CuO| ZrO, | BaO | HfO, | Total ATCottuaTI
P-212964.08| 5 2 Qz 99.99 100 | 123
P-212964.08 | 5 3 Chl 38.11| 0.72 | 32.33 | 5.18 6.43 | 0.48 | 1.75 85 106
P-212964.08 | 5 4 Bt 46.82 27.14 | 12.75 3.66 4.88 0.76 96 105
P-212964.08 | 5 5 Kfs 66.19 18.27 | 0.17 15.38 100 | 117
P-212964.08 | 5 6 Py 0.17 27.48 0.38 71.97 100 233
P-212964.08 | 5 7 Py 0.15 27.66 0.27 71.92 100 | 242
P-212964.08 | 5 8 It 39.44 25.01 | 14.68 3.22 | 2.55 2.85 | 2.25 90 96
P-212964.08 | 5 9 Kfs 51.81 31.39| 6.18 2.5 8.12 100 | 110
P-212964.08 | 5 10 Kfs 58.21 0.2 |2092| 1.78 0.63 2.2 0.35| 123 | 1.51 142 | 0.48 100 122
P-212964.08 | 5 11 It 30.81 24.63 | 26.84 5.40 | 0.88 0.64 | 0.45 0.35 90 81
P-212964.08 | 5 12 Py+Kfs | 6.87 4.65 | 27.11 0.51 | 0.18 | 1.91 | 2.59 56.18 100 | 165
P-212964.08 | 5 13 Ap 6.59 2.19 | 1.09 46.57 0.9 [37.69| 1.75 | 3.01 | 0.22 100 69
P-212964.08 | 5 14 TiO2 +Qz | 23.21 | 50.43 | 16.1 6.37 1.76 | 0.15 1.99 100 113
P-212964.08 | 5 15 Kfs+Ab | 57.29 | 0.18 | 29.14 | 1.74 0.43 | 0.34 | 3.84 | 7.06 100 | 124
P-212964.08 | 5 16 Kfs 66.06 17.93 0.35 | 15.65 100 | 127
P-212964.08 | 6 1 Py 0.13 27.48 72.39 100 | 240
P-212964.08 | 6 2 Py 0.66 04 | 27.62 0.1 71.24 100 198
P-212964.08 | 6 3 Py 0.15 27.48 72.37 100 212
P-212964.08 | 6 4 Qz 99.84 0.17 100 | 134
P-212964.08 | 6 5 Kfs 64.92 | 0.22 | 18.46 | 0.81 2.21 | 12.73 0.62 100 | 130
P-212964.08 | 6 6 Bt+Ap | 37.76| 1.3 | 20.67 | 16.65 914 | 312 | 0.35| 595 | 259 | 2.12 0.36 100 94
P-212964.08 | 6 7 Qz 99.99 100 | 130
P-212964.08 | 6 8 Py+Kfs | 37.37 22.79| 15.03 1.46 1.2 | 6.25 15.51 0.4 100 99
P-212964.08 | 6 9 Qz 99.71 0.28 100 | 115
P-212964.08 | 6 10 Kfs+Py |53.76 | 0.73 | 19.97 | 6.03 0.58 0.85 | 11.11 6.27 | 0.7 100 | 129
P-212964.08 | 6 1 Py 27.69 0.08 72.24 100 229
P-212964.08 | 7 1 Py 1.09 27.9 0.44 70.57 100 | 200
P-212964.08 | 7 2 Kfs 65.65 18.12| 0.15 0.71 | 14.86 0.49 100 | 127
P-212964.08 | 7 3 Kfs 66.17 18.03 | 0.15 0.46 | 15.19 100 | 116
P-212964.08 | 7 4 Qz 99.81 0.18 100 119
P-212964.08 | 7 5 Py 27.48 72.51 100 | 217
P-212964.08 | 7 6 Hole 100 100 0
P-212964.08 | 7 7 Kfs+Py | 56.11| 2.85 | 19.01 | 5.71 1.21 0.47 | 6.22 8.42 100 | 117
P-212964.08 | 7 8 Kfs 65.4 18.44 | 0.23 0.59 | 14.88 0.44 100 134
P-212964.08 | 7 9 Kfs 5348 | 1.73 | 20.29 | 5.36 3.33 0.53 | 11.15 4.1 100 | 105
P-212964.08 | 7 10 Py 1.01 0.51 | 27.2 0.28 | 0.08 70.92 100 | 249
P-212964.08 | 7 11 Py 113 | 0.15 | 0.45 | 27.7 0.24 | 0.23 70.09 100 | 249
P-212964.08 | 7 12 Kfs 64.37 19.54| 0.9 14.68 0.5 100 142
P-212964.08 | 7 13 Py+Kfs | 18.91 | 28.11 | 11.89| 12.79 0.8 1.09 | 3.49 22.75 0.17 100 92
P-212964.08 | 7 14 It 27.28 2449 29.14 | 0.25 | 8.62 0.22 90 110
P-212964.08 | 7 15 Py+Kfs | 6.63 | 0.43 | 4.01 | 24.07 2.47 1.29 | 1.55 59.56 100 | 162
P-212964.08 | 7 16 Kfs 64.26 18.23 | 1.69 0.41 0.88 | 14.11 0.42 100 127
P-212964.08 | 7 17 Kfs 66.04 | 0.18 | 18.08 | 0.14 0.73 | 14.84 100 136
P-212964.08 | 7 18 Kfs+Py |43.17| 3.2 | 2252 | 7.53 1.81 1.74 | 5.76 14.26 100 | 141
P-212964.08 | 8 1 Py 0.73 0.38 | 27.25 0.53 | 0.22 70.89 100 | 218
P-212964.08 | 8 2 Py 0.58 0.32 | 27.47 0.32 | 0.12 71.19 100 | 237
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Table A-3D-1: Scanning Electron Microscope chemical analyses of sample 2964.08 from the P-21 Como well.

Sample Site| Position | Mineral | SiO, | TiO, | Al,03| FeO, | MNO| MgO | CaO | Na,O| K,O | P,Os | SO; Cl | Cr,03| CuO| ZrO, | BaO | HfO, | Total A'I'c;ttuaelll
P-212964.08 | 8 3 Py 27.52 72.49 100 250
P-212964.08 | 8 4 Kfs 64.95| 0.65 | 17.61| 1.12 14.41 1.27 100 | 122
P-212964.08 | 8 5 Qz 99.84 0.17 100 | 127
P-212964.08 | 8 6 Kfs 5046 | 0.75 | 35.6 | 1.16 0.68 0.86 | 9.89 0.57 100 | 120
P-212964.08 | 8 7 Kfs 65.48 18.29 0.47 | 151 0.65 100 133
P-212964.08 | 8 8 It 37.68| 2.00 | 21.55|20.67| 0.28 | 5.83 | 0.26 1.38 0.36 90 109
P-212964.08 | 8 9 Ms 48.71| 1.12 | 30.79| 0.88 0.49 0.68 | 10.33 93 104
P-212964.08 | 8 10 Py 0.39 0.19 | 28.11 0.8 0.3 70.22 100 | 236
P-212964.08 | 8 11 Kfs 58.55 20.07 0.86 | 10.94 9.58 100 | 128
P-212964.08 | 8 12 lit+other | 41.46 | 2.35 | 22.94| 239 | 0.22| 6.48 | 0.8 0.65 | 0.76 | 0.42 100 | 100
P-212964.08 | 8 13 Kfs 65.8 17.97 0.42 | 15.24 0.57 100 | 132
P-212964.08 | 8 14 Qz 99.99 100 | 129
P-212964.08 | 8 15 Kfs 62.23 18.73 | 3.67 0.6 14.79 100 117
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Appendix 4A: Electron Microprobe
Backscattered Electron Images
and Mineral Analyses from
Glenelg E-58 well
Samples: 3343.86

3448.34
3458.48
3756.01
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Figure 4A.3: Glenelg E-58-9 (3443.86 m). The Fe-Mg-calcite (34,49) cement
is riddled with dissolution voids and patches of it are rimmed by Mn-siderite
(type 4, 31,33). The Mn-siderite rims and rhombohedrons (30) seem to
postdate Fe-calcite (29,32).
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Figure 4A.4: Glenelg E-58-9 (3443.86 m). Siderite (36) rims dissolution
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Figure 4A.6: Glenelg E-58-9 (3443.86 m). Similar to Fig. 4.

171

40.
41.
42.
43.
44.
45.
46.
53.

53.
54.
55.

Fe-Mg-Cal
Fe-Mg-Cal
Fe-Cal
Fe-Cal + Sd
Fe-Cal
Fe-Mg-Cal
Fe-Cal + Sd
Chl

Sd
Fe-Mg-Cal
Fe-Cal



85. Fe-Cal
86. Fe-Cal
87. Sd

104. It

105. IIt + Chl

1A m WO 1mm

Figure 4A.7: Glenelg E-58-10 (3448.34 m). Mn-siderite (87) replaces Fe-
calcite (85,86). lllite together with chlorite fill voids along intergranular
boundaries.
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Figure 4A.8: Glenelg E-58-10 (3448.34 m). Similar to Fig.7 and with several
pores filled with kaolinite (113,114). Siderite rhombohedrons seem to cross-
cut intergranular boundaries usually filled with chlorite and illite and also rim
pores filled with kaolinite (position A).
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Figure 4A.9: Glenelg E-58-10 (3448.34 m). lllite and chlorite in successive

zones (plastically deformed pseudomatrix) and a Mn-siderite (93,94, type 4)

concretion.
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Figure 4A.10: Glenelg E-58-10 (3448.34 m). K-feldspar (128) partially
replaced by illite (129) and Mn-siderite (95).
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Figure 4A.11: Glenelg E-58-10 (3448.34 m). Altered ilmenite grain (134)
rimmed by Mn-siderite (96,97).
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Figure 4A.12: Glenelg E-58-11 (3458.48 m). Mn-siderite (104) replaces K-
feldspar and Fe-calcite.

174



121. Fe-Cal
122. Kin + Cal
123. Sd

124. Fe-Cal
125. Fe-Cal
126. Fe-Cal
153. Kfs

154. Kin

155. Ab

k
L

Py

: 154 |

-

171. Fe-Cal
172. Fe-Cal
173. Fe-Cal
174. Fe-Cal
175. Fe-Cal
176. Sd

JEOL COMP 15, AkY w28 108um WD1 1mm

Figure 4A.14: Glenelg E-58-46 (3756.01 m). The Fe-calcite cement is
riddled with dissolution voids (172). Siderite postdates Fe-calcite.
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Table A-4A-1: Electron Microprobe chemical analyses of samples 3443.86, 3448.34, 3458.48, 3756.01 from the Glenelg E-58 well.

Well Depth Fig. | Pos. Mineral |SiO, |TiO, |[Al,O3 |Cr,0O3 | FeO; IMnO |MgO |[CaO |Na,O |K,O0 |P,O5 |NiO ([SrO BaO | Total
Glenelg E-58 3443.86 2 24 sd+ Fe-cal 0.20| 0.08/ 0.09, 0.08| 26.02| 0.56| 2.67| 21.90/ 0.11| 0.04| 0.36| 0.08 0.23| 0.13| 53
Glenelg E-58 3443.86 2 25 sd+ Fe-cal 1.52| 0.08| 1.24| 0.09| 36.35| 1.16| 4.74| 6.19| 0.18 0.11] 0.21| 0.08] 0.22, 0.15| 52
Glenelg E-58 3443.86 2 27 sd+ Fe-cal 0.09/ 0.09/ 0.05| 0.14| 29.31| 1.13| 3.77| 17.86| 0.04| 0.04| 0.23| 0.06| 0.18 0.19| 53
Glenelg E-58 3443.86 3 30 Sd 0.16| 0.10f 0.06/ 0.11| 42.21| 1.30| 5.68 5.32| 0.07| 0.04| 0.31| 0.09, 0.15| 0.11| 56
Glenelg E-58 3443.86 3 31 Sd 0.27| 0.11| 0.06/ 0.12| 38.06| 1.43| 554, 9.71| 0.08/ 0.03| 0.18| 0.10/ 0.18] 0.12| 56
Glenelg E-58 3443.86 3 33 Sd 0.11| 0.08, 0.06/ 0.11| 36.61| 1.23| 4.86| 11.79| 0.03| 0.04| 0.25| 0.09, 0.15| 0.14| 56
Glenelg E-58 3443.86 3 49 Sd 0.27| 0.07| 0.22| 0.06| 44.97| 1.32| 7.49 283 0.05| 0.04| 0.06| 0.02 0.04| 0.02| 57
Glenelg E-58 3443.86 4 35 | Fe-cal +sd 0.32| 0.06/ 0.16/ 0.08| 20.73] 0.45| 1.93| 28.24| 0.15| 0.04| 0.29| 0.06| 0.23) 0.10| 53
Glenelg E-58 3443.86 4 36 Sd 1.08/ 0.08/ 0.27/ 0.10| 35.76| 0.85| 4.27| 7.82| 0.27| 0.05| 0.52| 0.07| 0.09| 0.11| 51
Glenelg E-58 3443.86 4 37 | Fe-cal +sd 280/ 0.05 1.65 0.04| 1269 045 1.49| 22.54| 0.05| 0.14| 0.15/ 0.04| 0.16/ 0.11| 42
Glenelg E-58 3443.86 4 38 | Fe-cal +sd 0.21/ 0.04| 0.09, 0.09| 20.89| 0.35| 2.50| 29.80| 0.09| 0.04| 0.44| 0.07| 0.24| 0.09| 55
Glenelg E-58 3443.86 5 43 | Fe-cal +sd 0.06/ 0.02| 0.01| 0.00{ 9.92| 0.33] 1.50| 40.93| 0.05| 0.02] 0.25 0.19 53
Glenelg E-58 3443.86 5 46 | Fe-cal +sd 0.04, 0.01] o0.01 8.55| 0.53| 1.21| 40.24| 0.00/ 0.04, 0.06 0.30 51
Glenelg E-58 3443.86 6 53 Sd 0.31| 0.05| 0.03) 0.06| 43.70| 1.23| 5.61| 1.57| 0.04| 0.03] 0.03| 0.00 0.07| 53
Glenelg E-58 3448.34 7 87 Sd 0.16] 0.21| 0.07| 0.05| 46.37| 1.36| 7.36/ 2.43| 0.05| 0.05| 0.01| 0.02| 0.09| 0.06| 58
Glenelg E-58 3448.34 8 91 Sd 0.22| 0.06/ 0.05| 0.04| 45.04| 1.49| 7.34, 3.19| 0.06| 0.05 0.02| 0.10/ 0.03| 58
Glenelg E-58 3448.34 8 92 sd + clay 8.42| 0.05| 7.97, 0.06| 41.45| 0.45| 3.88) 496/ 0.33] 0.05| 0.24| 0.02| 0.17| 0.06| 68
Glenelg E-58 3448.34 9 93 Sd 1.78| 0.10| 1.59| 0.04| 47.00/ 1.32| 6.41| 223| 0.08/ 0.10/ 0.08, 0.03| 0.12/ 0.08| 61
Glenelg E-58 3448.34 9 94 Sd 1.06| 0.06] 0.91| 0.06| 47.38| 1.31| 6.29| 240/ 0.11] 0.07| 0.08] 0.03] 0.12| 0.04| 60
Glenelg E-58 3448.34 10 95 Sd 0.18| 0.04| 0.06/ 0.08| 48.04| 1.19| 7.87| 0.88| 0.05| 0.10 0.03| 0.12| 0.03| 59
Glenelg E-58 3448.34 11 96 Sd 0.13] 1.01| 0.06/ 0.06| 47.47| 1.23| 7.43| 154, 0.04| 0.04] 0.04| 0.05| 0.09| 0.11| 59
Glenelg E-58 3448.34 11 97 Sd 0.16| 0.94| 0.05/ 0.08| 47.84| 1.34| 7.64, 1.18| 0.07| 0.05 0.03| 0.08, 0.06/ 60
Glenelg E-58 3458.48 12 104 Sd 0.09| 0.05| 0.02| 0.06| 47.27| 1.16| 7.74| 2.05A 0.06/ 0.07| 0.02| 0.02| 0.10| 0.05| 59
Glenelg E-58 3458.48 13 123 Sd 0.15| 0.03| 0.03) 0.05| 48.71| 1.04| 7.26/ 0.90/ 0.06| 0.04| 0.00/ 0.03] 0.06/ 0.09| 58
Glenelg E-58 3756.01 14 176 Sd 0.09| 0.08 0.07| 4491 085K 6.86| 1.64| 0.04| 0.07 0.03| 0.10/ 0.11| 55
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Appendix 4B:Electron Microprobe
Backscattered Electron Images
and Mineral Analyses for
Glenelg H-38 well
Sample 4298.60
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96. Sd
97. Sd
98. Cal
99. &d

JEOL COMP 15, 8kY

Figure 4B.1: Glenelg H-38 (4298.60 m). Calcite cement (98) is riddled with
siderite needles. Similar siderite needles also fill pores (99,97) or form
elongated patches (96) along intergranular boundaries.

i
o

JEO ' 15, AkY
Figure 4B.2: Glenelg H-38 (4298.60 m). A carbonate veinlet is made up of

calcite (100) and Fe-calcite (101) patches. Otherwise this image is similar to
Fig.1.

178

100.
101.
102.
103.
104.
105.
106.
107.



Table A-4B-1: Electron Microprobe chemical analyses of sample 4298.6 from the Glenelg H-38 well.

Well Depth | Fig. | Pos. | Mineral | Source | Type | SiO, | TiO, | Al,O3| Cr,0O3| FeO,| MnO | MgO | CaO | Na,O| K,O | P,Os | NiO | SrO BaO| Total
Glenelg H-38 | 4298.6 1 96 | siderite | Probe 0.10 | 0.04 | 0.01 | 0.05 | 40.56| 0.92 | 9.03 | 3.96 | 0.05 | 0.02 | 0.04 | 0.00 | 0.02 | 0.07 55
Glenelg H-38 | 4298.6 1 97 | siderite | Probe 130 | 0.14 | 0.74 | 0.05 | 43.75| 097 | 6.42 | 292 | 013 | 0.22 | 0.13 | 0.04 | 0.02 | 0.11 57
Glenelg H-38 | 4298.6 1 99 | siderite | Probe 0.12 | 0.05 | 0.04 | 0.04 | 39.67| 0.37 | 8.80 | 3.98 | 0.08 | 0.05 | 0.29 | 0.01 | 0.01 | 0.06 54
Glenelg H-38 | 4298.6 2 105 | siderite | Probe 0.89 | 0.05 | 0.50 | 0.04 |40.66| 0.31 | 7.32 | 486 | 0.11 | 0.07 | 0.37 | 0.02 | 0.03 | 0.09 55
Glenelg H-38 | 4298.6 2 107 | siderite | Probe 0.50 | 0.09 | 0.25 | 0.04 | 40.87| 043 | 845 | 3.93 | 0.11 | 0.11 | 0.27 | 0.03 | 0.01 | 0.10 55
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Appendix 5A: Scanning Electron Microscope
Backscattered Electron Images
for Panuke B-90 well
with EDS Mineral Analyses
Sample 2218.93
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1.Sd(+some Ap)

2.Fe-Cal

3. Mix(Cal+Qz+Chl+Ap+Sd)
4.Qz

5.8d(+some Chl)
Mag= 118KX  SignalA=QBSD Date 26 Jul 2012
EHT=23.00kv WD= 21mm Photo No. = 2375  Time :13:18
Figure 5A.1:Panuke B-90-2218.93m (SEM). Siderite patches (1,5),
together with some apatite and chlorite set in Fe-calcite (2,3) cement.
1.8d
2.Sd(+some Qz+Ap)

3. Sd(+some Qz)
4. Fe-Cal(+some Qz + Ap)
5. Sd(+some Chl + TiO2)

& * .
Mag= 136KX  Signal A=0QBSD Date :26 Jul 2012
EHT=23.00kvY WD= 21 mm Photo No. = 2376 Time :13:28

Figure 5A.2: Panuke B-90-2218.93m (SEM). Siderite and chlorite
replacing calcite.
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1.8d+Kfs
2.Cal(+some Chl+Ap)

Mag= 1.16KX  Signal A=QBSD Date :8 Aug 2012
EHT = 0.00 kv WD= 21 mm Photo No.=2402  Time :14:04

¥ ¥ L T 5, B & o

Figure 5A.3: Panuke B-90-2218.93m (SEM). Siderite patches (1)
replacing calcite (2) and possibly K-feldspar (arrow).
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Table A-5A-1: Scanning Electron Microscope chemical analyses of sample 2218.93 from the Panuke B-90 well.

Sample ID |Fig.|Pos. Min. Identification SiO, | TiO; | Al,03| FeO, | MnO| MgO| CaO | Na,O | K,O | P,Os| SOz | Cr,03 | ZrO, | ZnO | BaO | La,0O3 | Ce,05 | SNO, | WO5 | Ag,O | F| ClI| Total
B-90 2218.93 111 Sd(+some Ap) 1.01 39.54| 0.48 | 5.83 | 8.61 1.53 57.00
B-90 2218.93 112 Fe-Cal 3.59 | 0.80| 1.43|51.19 57.00
B-90 2218.93 1| 3 | Mix(Cal+Qz+Chl+Ap+Sd) | 17.20 1.65 | 7.84 2.08 | 26.19 1.06 56.00
B-90 2218.93 11 4 Qz 100.00 100.00
B-90 2218.93 115 Sd(+some Chl) 2.34 1.05 | 38.53| 0.71| 6.32 | 8.05 57.00
B-90 2218.93 21 Sd 47.38| 2.55 | 2.62 | 4.45 57.00
B-90 2218.93 2] 2 Sd(+some Qz+Ap) 1.36 37.86 6.24 | 10.09 1.45 57.00
B-90 2218.93 2|3 Sd(+some Qz) 1.93 37.35| 3.16 | 7.99 | 6.57 57.00
B-90 2218.93 2 4 Fe-Cal(+some Qz+Ap) 1.21 2.66 2.71 | 49.21 0.20| 1.01 57.00
B-90 2218.93 2|5 Sd(+some Chl+TiO2) 549 |1.76| 4.08 | 33.47| 1.39| 3.27 | 6.54 56.00
B-90 2218.93 311 Sd(+some Kfs) 8.58 3.01 133.85|1.99| 5.12| 2.12 1.32 56.00
B-90 2218.93 31 2 Cal(+some Chi+Ap) 2.76 1.78 | 1.53 2.12145.95 1.86 56.00

183



Appendix 5B: Scanning Electron Microscope
Backscattered Electron Images
for Panuke B-90 well
with EDS Mineral Analyses

Sample 2218.93 ( Composite
Bioclast)
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Panuke B-90 2218.93




33.0% EHT=3000kVWD= 20mm

part of the composite bioclast (D).

Mag= 200X . Signal A= QBSD Date :20 Jan 2014

Photo No. =883 Time :13:22

Signal A=QBSD Date :20 Jan 2014
Photo No. =884 Time :13:35

y

Figure 5B.2: B-90 2218.93 soi2 (SEM). Contact between host con
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cretion and outer

1.Qz

2. Fe-Cal + other
3. Fe-Cal + other
4. Py + Cal

5. Fe-Cal + other
6. Chl + Cal

1. Cal

2. Mg-Fe-Cal

3. Mg-Cal + other
4.Qz

5. Fe-Cal

6. Fe-Cal + other



1. Cal

2. Mg-Cal

3. Chl + Mg-Cal
4.Qz

5. Cal

6. Mg-Cal + other

Brightness = 78.0 % Mag= 250X  Signal A=QBSD Date :20 Jan 2014
Contrast= 33.0% EHT =3000kVWD= 20mm  PhotoNo.=885 Time :13:50

! 3 ¥
Figure 5B.3: B-90 2218.93 soi3 (SEM). Outer part of the composite bioclast (D)
and a trapped part of the host concretion (B).

1. Cal

2. Fe-Cal

3. Mg-Cal +other
4. Fe-Mg-Cal (inhomogeneous
area)

5. Cal

6. Mg-Cal + other
7. Cal

8. Cal

9. Mg-Cal + other
10. Kfs + other

Brightness = 78.0 % Mag= 200X  Signal A=QBSD Date :20 Jan 2014
ontrast= 33.0% EHT =30.00kV WD = 20 mm Photo No.=886 Time :14:02

Figure 5B.4: B-90 2218.93 soi4 (SEM). Contact between the encrusting pa (D) of
the composite bioclast and the inner ribbed shell (C) and the trapped host
concretion (A). This may show the evolution of pore water.
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1. Mg-Cal + other
2. Fe-Cal
3. Mg-Fe-Cal
4. Fe-Mg-Cal
5. Mg-Fe-Cal + other
6. Chl + Mg-Cal+Kfs
7. Py
8. Fe-Mg-Cal
Brightness = 78.0 % Mag= 200X  Signal A=QBSD Date :20 Jan 2014
ontrast= 33.0% EHT=3000kVWD= 20mm  Photo No.=887 Time :14:22
[

Figure 5B.5: B-90 2218.93 s0i5 (SEM). Trapped host concretion (A) with

microbioclast. The latter consists mostly of Fe-cal (2) with patches of Mg-Fe-cal (3)

that may be burrowing. Within the microclast and along the contact with the

trapped concretion there is a pyrite zone (7), which may be the result of S release

from the decay of burried organic matter.
1. Mg-Cal + other
2. Py
3.Qz
4. Py + other
5. Fe-Cal
6. Qz
7. Mg-Fe-Cal

Brightness = 78.0 % Mag= 185X  Signal A=QBSD Date :20 Jan 2014
Contrast= 33.0% EHT =30.00 kV WD = 20 mm Photo No.=888 Time :14:39

Figure 5B.6: B-90 2218.93 s0i6(SEM). Contact between the encrusting (D) part of
the composite bioclast and both the trapped (A) and the main host concretion (B).
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1. Mg-Cal

2.Qz

3. Mg-Cal + other
4. Qz

5. Mg-Cal

6. Mg-Cal + Chl

Brightness = 78.0 % Mag= 195X  Signal A=QBSD Date :20 Jan 2014
ontrast= 33.0% EHT=3000kVWD= 20mm  PhotoNo.=889 Time :14:55

1. Mix

2. Cal

3. Fe-Mg-Cal

4. Mix (trapped host rock)
5. Mg-Fe-Cal

6. Cal

: ; ‘ st
Brightness = 77.3 % Mag= 24X Signal A= QBSD Date :20 Jan 2014
Contrast= 45.6 % EHT =30.00 kW WD = 20 mm Photo No.=890 Time :15:12

Figure 5B.8: B-90 2218.93 s0i8 (SEM). General image for both concretion and
composite bioclast. The trapped concretion (4) is engulfed by recrystallized ribbed
shell (C) of Fe-Mg-cal (3), whereas the encrusting shell (D) is calcite (2,6). Fecal
pellet in trapped concretion (B) is Mg-Fe-cal (5).
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1. Mg-Cal + other
2. Mg-Cal + other
3. Fe-Mg-Cal
4. Cal
5. Fe-Mg-Cal
6. Fe-Mg-Cal
Brightness = 77.3 % Mag= 423X  Signal A= QBSD Date :20 Jan 2014
Contrast= 456 % EHT=30.00kVWD= 20mm  PhotoNo.=891 Time :15:26

Figure 5B.9: B-90 2218.93 s0i9 (SEM). Contact between host concretion and the

encrusting part of the composite bioclast (D). The carbonate minerals in this part of

the concretion are either Fe-Mg-calcite (3,5,6) or calcite (4), whereas in the host

concretion is Mg-calcite (1,2).
1. Mg-Cal
2. Mg-Cal
3. Fe-Cal
4. Fe-Cal
5. Mg-Cal

Brightness = 76.0 % Mag= 400X  Signal A=QBSD Date :20 Jan 2014
Contrast= 45.6 % EHT =30.00 kW WD = 20 mm Photo No.=892 Time :15:42

Figure 5B.10: B-90 2218.93 s0i10 (SEM). This image of the composite bioclast is
mixture of the encrusting part (D) and the ribbed shell part (C) of the composite
bioclast together with stringers of the host concretion (B). The carbonate minerals
present are Mg-calcite (1,2,5) in the host concretion and Fe-calcite in the
recrystallized ribbed shell zone (C).
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Brightness = 76.3 % Mag= 350X  Signal A=QBSD Date :20 Jan 2014
Contrast= 45.6 % EHT =30.00kVWD= 20mm  PhotoNo.=893 Time :15:59

Figure 5B.11: B-90 2218.93 so0i11 (SEM).Inhomogenous inner part of the
composite bioclast made up of Fe-calcite (1,9, ribbed shell part) with patches of
Mg-calcite (10, A part) and calcite (3, D part). There is also a wide zone of Mg-
calcite (2,8) with scattered patches and rims of ankerite (5,7).

Brightness = 76.3 % Mag= 300X  Signal A=QBSD Date :20 Jan 2014
Contrast= 45.6 % EHT =30.00 kW WD = 20 mm Photo No.=894 Time :16:17

Figure 5B.12: B-90 2218.93 s0i12 (SEM). Contact between host concretion and the
composite bioclast (C). The bioclast consists of calcite (1) and Fe-calcite close to
the host concretion (A). Both Mg-calcite (4) and Fe-calcite (5) occur in the host
concretion.
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Table A-5B-1: Scanning Electron Microscope chemical analyses of sample 2218.93 from the Panuke B-90 well.

Sample Site | Position Mineral Sio, | TiO, | Al,O5 | FeO, | MnO | Mgo | CaO | Na,0 | K,0 | P,Os | SO; | SrO | IrO, | Total ATCOtt“aal"
B-90 2218.93 | 1 1 Qz 99.56 0.45 100 | 153
B-90 2218.93 | 1 2 Fe-cal+other 6.46 212 | 620 | 1.01 | 2.44 | 80.72 1.06 100 | 77
B-90 2218.93 | 1 3 Fe-cal+other 24.22 333 | 2.02 | 0.46 | 2.93 | 66.43 0.59 100 | 90
B-90 2218.93 | 1 4 Py-+cal 0.17 24.74 051 | 10.27 64.32 100 | 218
B-90 2218.93 | 1 5 Fe-cal+other 29.63 263 | 226 | 043 | 242 | 62.12 0.52 100 | 88
B-90 2218.93 | 1 6 Chi+Cal 24.69 2313 | 2255 | 0.70 | 10.11 | 18.82 100 | 127
B-90 2218.93 | 2 1 Cal 56.00 56 | 72
B-90 2218.93 | 2 2 Mg-Fe-Cal 1.43 1.67 | 52.21 0.68 56 | 72
B-90 2218.93 | 2 3 Mg-cal+other | 17.58 440 | 224 | 037 | 2.85 | 72.11 0.45 100 | 83
B-90 2218.93 | 2 4 Qz 99.99 100 | 152
B-90 2218.93 | 2 5 Fe-Cal 0.59 1.30 | 0.94 53.07 0.10 56 | 69
B-90 2218.93 | 2 6 Fe-cal+other 11.08 463 | 341 | 136 | 1.01 | 77.42 1.10 100 | 76
B-90 2218.93 | 3 1 Cal 56.00 56 | 70
B-90 2218.93 | 3 2 Mg-Cal 0.53 096 | 0.30 | 2.68 | 51.54 56 | 71
B-90 2218.93 | 3 3 Chi+Mg-Cal 28.49 2204 | 32.26 484 | 12.16 100 | 121
B-90 2218.93 | 3 4 Qz 98.53 045 | 0.12 0.73 0.16 100 | 154
B-90 2218.93 | 3 5 Cal 061 | 55.39 56 | 69
B-90 2218.93 | 3 6 Mg-Cal + other | 4.34 197 | 197 | 048 | 5.04 | 85.41 0.82 100 | 74
B-90 2218.93 | 4 1 Cal 0.63 | 54.47 0.90 56 | 69
B-90 2218.93 | 4 2 Fe-cal 244 | 035 | 0.68 | 52.54 56 | 71
B-90 2218.93 | 4 3 Mg-Cal + other | 5.52 323 | 2.84 | 0.44 | 3.93 | 83.70 0.36 100 | 77
B-90 2218.93 | 4 4 Fe-Mg-cal 1.89 | 0.32 | 1.34 | 51.86 0.59 56 | 70
B-90 2218.93 | 4 5 Cal 099 | 53.36 | 0.41 1.24 56 | 70
B-90 2218.93 | 4 6 Mg-Cal + other | 8.77 431 | 253 | 041 | 355 | 79.73 0.71 100 | 79
B-90 2218.93 | 4 7 Cal 0.90 1.28 | 52.13 1.69 56 | 70
B-90 2218.93 | 4 8 Cal 094 | 53.54 | 063 0.90 56 | 70
B-90 2218.93 | 4 9 Mg-Cal + other | 5.07 246 | 215 | 048 | 3.91 | 85.66 0.26 100 | 76
B-90 2218.93 | 4 10 Kfs+other 56.58 21.04 | 11.41 348 | 1.26 6.02 100 | 130
B-90 2218.93 | 5 1 Mg-Cal + other | 5.28 246 | 251 | 048 | 4.44 | 84.41 0.40 100 | 70
B-90 2218.93 | 5 2 Fe-cal 292 | 050 | 1.03 | 51.55 56 | 67
B-90 2218.93 | 5 3 Mg-Fe-Cal 111 | 0.26 | 2.96 | 51.67 56 | 68
B-90 2218.93 | 5 4 Fe-Mg-cal 312 | 058 | 1.28 | 51.02 56 | 68
B-902218.93 | 5 5 Mg-Fe-Cal + other | 6.46 316 | 430 | 0.48 | 4.63 | 80.62 0.37 100 | 73
B-902218.93 | 5 6 Chi+Mg-Cal+Kfs | 35.87 16.82 | 13.04 489 | 26.50 2.88 100 | 110
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Table A-5B-1: Scanning Electron Microscope chemical analyses of sample 2218.93 from the Panuke B-90 well.

Sample Site | Position Mineral Sio, | TiO, | Al,O5 | FeO, | MnO | Mgo | CaO | Na,0 | K,0 | P,Os | SO; | SrO | IrO, | Total ATCOtt“aal"
B-90 2218.93 | 5 7 Py 0.36 0.36 | 25.82 040 | 8.40 64.67 100 | 206
B-90 2218.93 | 5 8 Fe-Mg-cal 228 | 0.41 | 1.34 | 51.96 56 | 68
B-90 2218.93 | 6 1 Mg-Cal + other | 5.11 287 | 2.82 | 054 | 4.29 | 84.02 0.34 100 | 76
B-90 2218.93 | 6 2 Py 27.47 1.69 70.84 100 | 260
B-90 2218.93 | 6 3 Qz 99.11 0.17 0.71 100 | 140
B-90 2218.93 | 6 4 Py+other 0.26 25.00 6.18 252 | 66.05 100 | 234
B-90 2218.93 | 6 5 Fe-Cal 1.87 | 027 | 0.64 | 53.22 56 | 70
B-90 2218.93 | 6 6 Qz 96.78 | 0.25 | 0.49 2.48 100 | 141
B-90 2218.93 | 6 7 Mg-Fe-Cal 1.08 | 0.38 | 2.92 | 51.62 56 | 67
B-90 2218.93 | 7 1 Mg-Cal 095 | 0.25 | 2.53 | 52.20 0.08 56 | 68
B-90 2218.93 | 7 2 Qz 99.77 0.24 100 | 147
B-90 2218.93 | 7 3 Mg-Cal + other | 9.18 344 | 225 | 052 | 4.00 | 80.22 0.41 100 | 74
B-90 2218.93 | 7 4 Qz 99.99 100 | 150
B-90 2218.93 | 7 5 Mg-Cal 0.84 031 | 088 | 024 | 2.11 | 51.63 56 | 71
B-90 2218.93 | 7 6 Mg-Fe-Cal + Chl | 17.54 714 | 801 | 0.35 | 3.75 | 61.54 167 100 | 90
B-90 2218.93 | 8 1 Mix 16.30 | 1.20 | 7.18 | 323 | 049 | 3.52 | 66.25 0.95 | 0.85 100 | 59
B-90 2218.93 | 8 2 Cal 56.00 56 | 62
B-90 2218.93 | 8 3 Fe-Mg-cal 171 | 0.35 | 1.38 | 52.55 56 | 70
B-90 2218.93 | 8 4 Mix 39.15 1718 | 122 | 028 | 1.38 | 40.59 0.19 100 | 105
B-90 2218.93 | 8 5 Mg-Fe-Cal 1.04 | 027 | 315 | 51.49 006 56 | 55
B-902218.93 | 8 6 Cal 56.00 56 | 55
B-902218.93 | 9 1 Mg-Cal + other | 8.15 351 | 3.07 | 0.50 | 3.81 | 80.34 0.60 100 | 73
B-90 2218.93 | 9 2 Mg-Cal + other | 11.19 540 | 2.92 | 048 | 3.27 | 76.06 0.67 100 | 77
B-90 2218.93 | 9 3 Fe-Mg-cal 2.72 156 | 50.22 | 0.41 1.0 56 | 69
B-902218.93 | 9 4 Cal 0.53 | 55.05 0.42 56 | 68
B-90 2218.93 | 9 5 Fe-Mg-cal 502 | 022 | 1.88 | 47.14 0.84 56 | 71
B-902218.93 | 9 6 Fe-Mg-cal 383 | 021 | 1.17 | 50.06 0.73 56 | 70
B-90 2218.93 | 10 1 Mg-Cal 1.18 | 53.50 | 0.67 0.66 56 | 70
B-90 2218.93 | 10 2 Mg-Cal 0.20 142 | 51.96 | 044 1.99 56 | 73
B-90 2218.93 | 10 3 Fe-cal 224 | 045 | 0.69 | 52.62 56 | 71
B-90 2218.93 | 10 4 Fe-cal 285 | 040 | 0.97 | 51.77 56 | 71
B-90 2218.93 | 10 5 Mg-Cal 1.10 | 53.81 | 0.42 0.67 56 | 71
B-90 2218.93 | 11 1 Fe-cal 224 | 0.45 | 0.85 | 52.46 56 | 70
B-90 2218.93 | 11 2 Mg-Cal 0.18 170 | 51.97 | 052 1.64 56 | 71
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Table A-5B-1: Scanning Electron Microscope chemical analyses of sample 2218.93 from the Panuke B-90 well.

Sample Site | Position Mineral SiO, | TiO, | Al,Os | FeO, | MnO | Mgo | CaO | Na,0 | K,O0 | P,Os| SO; | SrO | IrO, | Total ATCOtt“aal"
B-90 2218.93 | 11 3 Cal 049 | 5551 56 | 71
B-90 2218.93 | 11 4 Mg-Fe-Cal 229 | 025 | 354 | 49.92 56 | 71
B-90 2218.93 | 11 5 Ank 1573 | 0.38 | 4.82 | 35.07 56 | 77
B-90 2218.93 | 11 6 Mg-Fe-Cal 1.46 203 | 50.36 | 0.56 1.60 56 | 74
B-90 2218.93 | 11 7 Ank 3023 | 035 | 7.54 | 17.52 0.36 56 | 82
B-90 2218.93 | 11 8 Mg-Cal 0.18 1.10 | 53.09 1.64 56 | 73
B-90 2218.93 | 11 9 Fe-cal 255 | 058 | 0.82 | 52.06 56 | 71
B-90 2218.93 | 11 10 Mg-cal+other 2.40 142 | 268 | 049 | 5.07 | 87.97 100 | 75
B-90 2218.93 | 12 1 Cal 0.39 | 55.61 56 | 72
B-90 2218.93 | 12 2 Fe-cal+other 548 238 | 158 153 | 87.58 0.47 0.97 100 | 75
B-90 2218.93 | 12 3 Kfs 66.02 17.86 057 | 15.57 100 | 150
B-90 2218.93 | 12 4 Mg-cal+other 9.46 346 | 2.52 | 0.46 | 3.83 | 79.99 0.30 100 | 76
B-90 2218.93 | 12 5 Chl+Fe-cal+Kfs | 33.71 1117 | 468 | 025 | 1.71 | 44.10 438 100 | 110
B-90 2218.93 | 12 6 Chi+Cal+Kfs 4779 | 027 | 21.98 | 15.14 333 | 7.43 4.08 100 | 118
B-90 2218.93 | 12 7 Kfs 66.34 18.16 | 0.30 0.70 039 | 14.12 100 | 174
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Appendix 5C: Scanning Electron Microscope
Backscattered Electron Images
for Panuke B-90 well
with EDS Mineral Analyses
Sample 2224.97
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1.Qz(+Chl+Ap)
2.Qz(+Chl+Ap)
3.Sd(+some Qz+Ap)
4.Qz(+ some Chl+Ap)
5.Mix( Cal+Chl +Ap+Sd)
6.Ap(+some Chl)
7.Cal+Ap+Chl
8.Cal+Ap+Chl

Mag= 249KX  Signal A=QBSD Date 18 Jul 2012
EHT=23.00ky WD= 24mm Photo No.=2256  Time :15:53

Figure 5C.1: Panuke B-90-2224.97m (SEM). Patch of siderite (3) in
carbonate intraclast. This intraclast consists of quartz (1,2,4), apatite
(5,6), but most of it is calcite (7).

1.Sd(+some Chl)
2.Qz(+ some Chl)
3.Sd(+some Chl)
4.Ab(+some Ap)
5.Sd+Chl

6.Qz(+ some Ap)

Mag= 156KX  SignalA=OBSD Date :18 Jul 2012
EHT=23.00kvy WD= 19mm Photo No. = 2347  Time :10:07

 g—

Figure 5C.2:Panuke B-90-2224.97m (SEM). Siderite is associated with
chlorite and apatite. Albite (4) is also present.
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Signal A=QBSD  Date :18 Jul 2012
Photo No. = 2348  Time :10:20

Mag= 406X
EHT =23.00 kV

V- F e )

" 3 ]
% 4 ¢ o

Figure 5C.3:Panuke B-90 2224.97m (SEM). Probably a broken shell

made up of siderite, chlorite, and calcite in the carbonate intraclast.

Mag= 579X
EHT=23.00kvV WD= 19mm

Signal A=QBSD  Date :18 Jul 2012
Photo No. = 2349 Time :10:30

Figure 5C.4: Panuke B-90 2224.97 (SEM). Siderite, chlorite, calcite

(3,4) and siderite rhombohedrons (1,2) seem to form probably as infill

in microfracture.

197

1.8d

2.Sd(+ some Chl)
3.Sd(+some Chl)
4.Cal+Sd+Chl
5.Cal+Sd+Chl
6.Qz(+some Chl)

1.8d

2.8d

3.Fe-Cal(+some Chl+Ap)
4. Fe-Cal(+some Chl)
5.Qz

6.Sd
7.Mix(Cal+Sd+Chl+Ap)



1.Sd+some Chl

2.8d

3.8d

4 Ap+ Sd+Chl
5.Ap+Sd+Chl
6.Sd(+some Chl)
7.Fe-Cal(+some Chl + Ap)

il &
Mag= 119KX  Signal A=QBSD Date :18 Jul 2012
EHT = 23.00 kV WD= 24 mm Photo No. = 2257  Time :15:58

Figure 5C.5: Panuke B-90 2224.97m (SEM). Siderite (1-3,6), chlorite
(4,5,6), and calcite (7) clots in the intraclast.

1.8d
s 2.Fe-Cal
3.Cal+Sd

Mag= 200KX  Signal A=0QBSD Date :18 Jul 2012
EHT=23.00kvy WD= 19mm Photo No.= 2350 Time :10:45

Figure 5C.6: Panuke B-90 2224.97m (SEM). Siderite (1) embedded in
Fe-calcite (2).
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1.Sd(+some Chl + Ap)
2.Fe-Cal

. 3.Chl replacing Ms + Ap
4.Ap+Chl+Sd
5.Chl(+some Ap)

6.TiO,

Mag= 154KX  Signal A=QBSD Date :18 Jul 2012
EHT=2300kY WD= 18mm  PhotoNo.=2351 Time 11-18

Figure 5C.7: Panuke B-90 2224.97m (SEM). Muscovite (3) grain
replaced by chlorite (3). Fe-calcite ( A) and siderite (1) form between
cleavages of muscovite. What appears to be siderite (B) has been
replacing Fe-calcite.

1.Sd(+some Chl)
2.Qz

3.Cal+Chl
4.Sd+Chl+Ap

e . *
Mag= 739X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00kvy WD= 19mm Photo No. = 2352 Time :11:34

Figure 5C.8: Panuke B-90 2224.97m (SEM). Siderite, calcite, and
chlorite probably as infill in a microfracture.
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1.8d

2.Fe-Cal

3.Fe-Cal(+some Qz + Ap)
4.Sd(+some Chl)

5.Cal & Chl(+some Ap)
6.Qz

Mag= 462X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00ky WD= 19mm Photo No. = 2353  Time :11:41

Figure 5C.9:Panuke B-90 2224.97m (SEM). Siderite, Fe-calcite, and
chlorite probably as microfracture infill in the intraclast.

1.Sd(+some Chl)
2.8d

3.Sd(+some Chl)
4.8d

5.Cal(+some Chl+Sd)

Y i T e
Mag = Signal A=QBSD  Date :18 Jul 2012
EHT=23.00kv¥ WD= 18mm Photo No. = 2354  Time :11:57

Figure 5C.10:Panuke B-90 2224.97m (SEM). Blocky siderite and chlorite
(1,2) as microfracture infill. They probably have partially replaced
calcite.
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1.8d
2.Fe-Cal

4.Fe-Cal(+some Qz)
5.Py(+some Ap +Cal+Afs)

i
Mag= 1.06KX  Signal A=QBSD Date :18 Jul 2012
EHT=23.00ky WD= 18mm Photo No.=2355 Time :12:12

o

Figure 5C.11: Panuke B-90 2224.97m (SEM). Fe-Calcite (4) has partially
replaced muscovite (3). Blocky siderite (1) has been replacing Fe-Calcite

@).

1.8d

2.8d

3.Sd+some Chl

4 Mix(Chl+Sd+Cal)
5.8d+Chl+Afs(?)
6.Cal + some Chl

Mag= 133KX  Signal A=0BSD Date :18 Jul 2012
EHT=23.00kv¥ WD= 18mm Photo No.= 2356 Time :12:19

Figure 5C.12:Panuke B-90 2224.97m (SEM). Blocky siderite, chlorite,
and calcite may have replaced a framework grain, probably alkali
feldspar (5) in a microfracture.
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Table A-5C-1: Scanning Electron Microscope chemical analyses of sample 2224.97 from the Panuke B-90 well.

Sample ID | Fig.| Pos. Mineral Identification SiO, | TiO, | Al,03| FeO, | MnO| MgO| CaO | Na,O | K,O| P,0s | SO3 | Cr03|ZrO,|ZnO| BaO | La,03| Ce,03| SnO, | WO3| Ag,0 | IrO, | F|Cl| Total
B-902224.97 | 1 1 Qz(+Chl+Ap) 79.82 3.42 | 3.76 0.60 | 7.37 0.52| 4.50 100.00
B-902224.97 | 1 2 Qz(+Chl+Ap) 82.82 3.29 | 1.60 0.43| 7.34 0.52| 4.00 100.00
B-902224.97 | 1 3 Sd(+some Qz+Ap) 1.62 41.69| 1.43| 6.51| 4.71 1.03 57.00
B-902224.97 | 1 4 Qz(+ some Chl+Ap) 90.78 2.70 | 0.43 3.19 0.47| 2.44 100.00
B-902224.97 | 1 5 Mix(Cal+Chl+Ap+Sd) 18.04 6.33 | 30.55| 1.70 | 4.17 | 25.38| 1.09 | 0.69| 11.33 0*| 99.27
B-90 2224.97 | 1 6 Ap(+some chl ) 8.42 5.01 | 0.57 42.27 0.92 35.10 0*| 0*| 92.28
B-902224.97 | 1 7 Cal+Ap+Chl 7.84 3.94 | 1.85 | 0.35| 0.85| 34.36 0.54| 5.89 0*| 55.63
B-90 2224.97 | 1 8 Cal+Ap+Chl 9.59 3.70 | 1.60 | 0.38 | 0.74 | 30.99 0.78| 7.86 55.64
B-902224.97 | 2 1 Sd(+some Chl) 1.10 0.80 | 43.13| 1.36 | 7.35| 3.27 57.00
B-902224.97 | 2 2 Qz(+ some Chl) 97.36 0.97 | 0.78 0.38| 0.51 100.00
B-902224.97 | 2 3 Sd(+some Chl) 1.26 0.75 | 43.49| 1.70 | 5.97 | 3.84 57.00
B-902224.97 | 2 4 Ab(+some Ap) 65.79 18.58| 0.41 2.32 | 11.22]0.28| 1.40 100.00
B-902224.97 | 2 5 Sd+Chl 9.28 579 | 29.01| 1.06 | 5.00 | 6.28 0.39 0*| 56.80
B-902224.97 | 2 6 Qz(+ some Ap) 97.87 1.37 0.77 100.00
B-90 2224.97 3 1 Sd 1.37 46.04| 1.18 | 6.27 | 2.13 57.00
B-902224.97 | 3 2 Sd(+some Chl) 3.82 157 | 42.18| 1.55| 5.41| 1.64 | 0.83 57.00
B-90 2224.97 3 3 Sd(+some Chl) 1.46 0.63 [44.00( 1.29 | 7.24 | 2.37 57.00
B-902224.97 | 3 4 Cal+Sd+Chl 4.80 2.69 | 11.56| 0.69 | 2.26 | 32.58 | 1.42 56.00
B-902224.97 | 3 5 Cal+Sd+ Chl 5.75 3.16 | 17.49| 0.68 | 2.31 | 26.60 56.00
B-902224.97 | 3 6 Qz(+some Chl) 90.26 551 | 1.54 1.29| 0.35 1.05 100.00
B-902224.97 | 4 1 Sd 43.43] 1.09 | 9.05| 3.43 57.00
B-902224.97 | 4 2 Sd 44.84| 1.01| 8.20 | 2.96 57.00
B-902224.97 | 4 3 Fe-Cal(+some Chl+Ap) 9.23 | 047 | 5.18 | 7.58 3.02 | 30.37 0.54| 0.62 57.00
B-902224.97 | 4 4 Fe-Cal(+some Chl) 1.69 0.93 | 2.34 | 0.43 | 0.70 | 49.32 1.58 57.00
B-90 2224.97 4 5 Qz 99.71 0.29 100.00
B-902224.97 | 4 6 Sd 42.31] 0.72 | 9.38 | 4.59 57.00
B-90 2224.97 4 7 Mix(Cal+Sd+Chl+Ap) 10.18 7.61 [ 12.00| 0.42 | 3.70 | 20.39 1.71 56.00
B-902224.97 | 5 1 Sd+some Chl 1.21 0.72 | 44.31| 0.89 | 7.88 | 1.98 57.00
B-902224.97 | 5 2 Sd 0.82 43.13| 0.96 | 9.89 | 2.21 57.00
B-902224.97 | 5 3 Sd 0.84 46.13| 0.71 | 7.45| 1.88 57.00
B-902224.97 | 5 4 Ap+ Chl +Sd 17.97 | 0.52 | 11.61|24.31| 0.62 | 5.08|21.80| 0.96 | 0.85| 15.82 0*| 99.54
B-902224.97 | 5 5 Ap+Sd+Chl 5.40 3.25 | 35.52| 1.57 | 5.39 | 24.26 24.60 100.00
B-90 2224.97 5 6 Sd(+some Chl) 2.87 1.29 |41.91| 1.35| 6.95| 2.64 57.00
B-902224.97 | 5 7 Fe-Cal(+some Chl + Ap ) 5.80 3.50 | 7.67 | 0.42| 1.60 | 36.21 0.39| 1.41 57.00
B-902224.97 | 6 1 Sd 42.88| 0.86 | 8.16 | 5.10 57.00
B-902224.97 | 6 2 Fe-Cal 2.03 | 0.96 54.01 57.00
B-902224.97 | 6 3 Cal+Sd 20.67| 1.46 | 1.74 | 33.13 57.00
B-902224.97 | 7 1 Sd(+some Chl + Ap) 0.93 0.68 | 41.67| 0.96 | 6.29 | 4.55 1.92 57.00
B-90 2224.97 7 2 Fe-Cal 1.81 ] 0.75 54.44 57.00
B-902224.97 | 7 3 Chl replacing Ms + Ap 28.72 | 1.74 | 17.49 | 16.69 7.05| 9.16 1.13| 2.78 0*| 84.76
B-902224.97 | 7 4 Ap+Chl+Sd 2.72 1.46 | 3.10 0.71 | 43.78 39.31 0* 91.08
B-902224.97 | 7 5 Chi(+some Ap) 31.48 | 0.94 | 20.04| 6.97 2.86 | 10.83 0.79( 11.10 85.00
B-90 2224.97 7 6 TiO, 93.23 1.57 5.20 100.00
B-902224.97 | 8 1 Sd(+some Chl) 2.19 0.91 | 44.23| 0.99 | 5.15| 3.53 57.00
B-90 2224.97 8 2 Qz 95.05 1.27 | 0.41 1.72 0.32]| 1.23 100.00
B-902224.97 | 8 3 Cal+Chl 8.65 5.44 | 7.00 | 0.54 | 1.53 | 32.84 56.00
B-90 2224.97 8 4 Sd+Chl+Ap 3.51 223 (3177|068 | 6.28 | 7.77 477 57.00
B-902224.97 | 9 1 Sd 45.78| 0.79 | 8.34 | 2.08 57.00
B-90 2224.97 9 2 Fe-Cal 1.94 | 0.74 54.32 57.00
B-902224.97 | 9 3 Fe-Cal(+ some Qz + Ap) 1.20 3.36 | 0.69 | 0.55 | 50.11 1.09 57.00
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Table A-5C-1: Scanning Electron Microscope chemical analyses of sample 2224.97 from the Panuke B-90 well.

Sample ID | Fig.| Pos. Mineral Identification SiO, | TiO, | Al,03| FeO, | MnO| MgO| CaO | Na,O | K,O| P,0s | SO3 | Cr03|ZrO,|ZnO| BaO | La,03| Ce,03| SnO, | WO3| Ag,0 | IrO, | F|Cl| Total
B-902224.97 | 9 4 Sd(+some Chl) 0.92 44241 0.99 | 8.54 | 2.30 57.00
B-902224.97 | 9 5 Cal + Chi(+some Ap) 6.30 | 0.74 | 3.49 | 10.56| 0.40 | 2.11 | 31.97 0.48| 0.95 57.00
B-902224.97 | 9 6 Qz 100.00 100.00
B-902224.97 | 10 | 1 Sd(+some Chl) 0.82 43.84| 1.32 | 7.56 | 3.47 57.00
B-902224.97 | 10 | 2 Sd 44.37| 0.80 | 9.01| 2.82 57.00
B-902224.97 | 10 | 3 Sd(+some Chl) 1.03 45.01| 0.74 | 7.94 | 2.27 57.00
B-902224.97 | 10 | 4 Sd 45.08| 0.85 | 8.11| 2.96 57.00
B-902224.97 | 10 | 5 Cal(+some Chl + Sd) 3.15 1.27 | 4.97 | 0.50 | 1.07 | 45.03 56.00
B-902224.97 | 11 1 Sd 42.35| 0.78 | 8.12| 5.76 57.00
B-902224.97 | 11| 2 Fe-Cal 0.69 7.70 | 0.99 | 1.03 | 46.60 57.00
B-902224.97 | 11| 3 Ms+ Ap + Cal 35.61 | 0.46 | 20.48| 2.73 0.83(21.90| 0.88 | 6.19| 3.92 93.00
B-902224.97 | 11| 4 Fe-Cal(+some Qz) 7.06 222 | 1.40 | 0.56 45.30 0.45 57.00
B-902224.97 | 11| 5 Py(+some Ap+Cal+Afs) 2.46 1.58 | 26.21 15.26| 0.82 | 0.25| 1.12 | 50.83 1.48 100.00
B-902224.97 | 12 | 1 Sd 0.70 44931 1.21|7.92| 2.24 57.00
B-90 2224.97 | 12 2 Sd 1.13 44.07| 1.24 | 7.32| 3.24 57.00
B-902224.97 | 12| 3 Sd+ some Chl 2.39 1.35[40.73| 1.23 | 8.01| 3.28 57.00
B-90 2224.97 | 12 4 Mix(Sd+Cal+Chl) 6.97 4.63 |21.13| 0.99 | 4.15| 18.90 0.24 57.00
B-902224.97 | 12| 5 Sd+Afs altering to Chl 19.87 | 0.64 | 12.74|36.31| 1.43 | 8.74| 3.92 | 0.90 | 0.46 85.00
B-902224.97 | 12| 6 Cal+some Chl 1.18 0.52 | 1.35 | 0.50 52.46 56.00
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Appendix 6A: Scanning Electron Microscope
Backscattered Electron Images
for Sable Island C-67 well
with EDS Mineral Analyses
Sample 2832.08
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Mag= 657X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00ky WD= 18mm Photo No. = 2357 Time :14:05

Figure 6A.1: Sable Island C-67 2832.08m (SEM). Mn-siderite (4) seems
to have partially replaced K-feldspar grain (5). Siderite nodule (1,2) with
a variable Mn content (1-3.6% MnQO) that probably reflects mixing of
siderite and calcite (1). Siderite, and chlorite (3) and Fe-calcite (6) have
replaced what appears to be framework muscovite. Calcite has formed
along the cleavage of muscovite.

- 1
Mag= 699X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00kv WD= 18mm Photo No. = 2359 Time :14:16

Figure 6A.2: Sable Island C-67 2832.08m (SEM). Muscovite framework

grain (9,13) altered to siderite, chlorite and calcite. Siderite crystals have
formed perpendicular to muscovite cleavage, whereas calcite and chlorite

have formed parallel to the cleavage. More siderite and calcite crystals
replacing silt-sized framework grains, probably K-feldspar and/or
muscovite.
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1.8d

2.8d

3.Sd+Chl

4.Sd+Kfs

5.Kfs

6.Fe-Cal

7.Sd(+Ms + Chl)
8.Sd(+some Chl)
9.Cal(+some Chl)
10.Sd(+some Ms+ Chl)
11.Fe-Cal

12.Cal(+ some Ms + Chl)

1.Qz

2.Sd(+some Chl)

3.8d

4.8d

5.Sd(+some Ms +Chl)
6.Sd+some Chl
7.Cal+Qz+Ap
8.Fe-Cal(+some Ap + Chl)
9.Ms(+some Sd+Cal )
10.Fe-Cal(+some Chl +Ap)
11.8d

12.Cal(+ some Chl + Ap)
13.Ms(+some Sd+Cal )
14.Calcite (+some chl)
15.8d(+some Chl)
16.Sd(+some Ms + Chl+Ap)



1.8d
2.8d
3.Ms
4 Fe-Cal
5.Py

*

Signal A= QBSD  Date :18 Jul 2012
EHT=23.00kv WD= 18mm Photo No. = 2358 Time :14:13

Figure 6A.3: Sable Island C-67 2832.08m (SEM). Muscovite framework
grain partly replaced by calcite and siderite. There are also in this
position groups or isolated pyrite (5) framboids or cubic crystals. The
siderite (1,2, types 4,5) often rims muscovite (3).

1.Sd(+some Ap)
2.Sd(+some Chl+Ap)
3.Cal(+ some Chl)
4.Sd+some Chl

5.Qz

6.Bt

7.Qz

8.Sd(+Bt+Chl)
9.Sd+Cal(+ some Chl)

-
Mag= 491X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00kv WD= 18mm Photo No. = 2360  Time :14:27

5 ] - : a

Figure 6A.4: Sable Island C-67 2832.08m (SEM). Fractured biotite (6) is
rimmed by siderite (8). Quartz grain (7) with dissolution voids is also
rimmed by siderite. Scattered patches of calcite (3) and siderite
intermixed with chlorite and apatite.
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1.KIn(+ some Cal+Sd)
2.8d +Cal
3.KIn+Sd+Cal

4.Sd(+ some Chl)
5.Sd(+ some Chl)
6.Sd(+ some Chl)
7.Sd(+ some Chl)
8.Cal+Chl

Mag= 1.16KX  Signal A=QBSD Date :18 Jul 2012
EHT=23.00ky WD= 18mm Photo No.=2361 Time :14:36

Figure 6A.5: Sable Island C-67 2832.08m (SEM). Siderite, kaolinite, and
calcite have replaced framework grain, probably muscovite.

1.Sd(+ some Chl)
2.Qz

3.Kfs

4 Kin(+ Sd)
5.8d(+some Chl)
6.Chl

Mag= 690X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00kv¥ WD= 18mm Photo No. = 2362  Time :14:44

Figure 6A.6:Sable Island C-67 2832.08m (SEM). Patch of sparry siderite
in close association with kaolinite (4) replacing an original framework grain
(K-feldspar?).
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, 1.Sd
2.8d
3.Sd(+some Chl)
4.Cal(+some Chl)

5.Ms
6.Qz
Mag= 358X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00ky WD= 18mm Photo No. = 2364 Time :14:57
Figure 6A.7: Sable Island C-67 2832.08m (SEM). Framework grain,
probably muscovite, almost completely replaced by calcite, siderite, and
chlorite. Siderite crystals often cut cleavage while calcite and chlorite
tend to form parallel to the cleavage.
1.8d
2.Chl+Cal
3.Qz

4. Kin(+some Py+Chl?)
5.Qz

4
\

& B P
Mag= 598X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00kv WD= 18mm Photo No. = 2363  Time :14:55

Figure 6A.8: Sable Island C-67 2832.08m (SEM). Patches of sparry
siderite (1) in close association with calcite and kaolinite, possibly
replacing an original framework grain( K-feldspar?).
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4 1.Sd
3.Ms
4.Fe-Cal

oL X
566 X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00ky WD= 23mm Photo No. = 2255 Time :15:46

o - & - 4% §u -

Figure 6A.9: Sable Island C-67 2832.08m (SEM). Framework grain
muscovite (3) almost completely dissolved and the Mn- siderite (1) fills

the developed pores.

1.Fe-Cal

2.Fe-Cal( + some Chl + Sd)
3.8d

4.8d

Mag= 624X  Signal A=OBSD Date :18 Jul 2012
EHT=23.00kv¥ WD= 18mm Photo No. = 2365  Time :15:10

Figure 6A.10: Sable Island C-67 2832.08m (SEM). Siderite patches
associated with calcite patches occur in various sizes. The Mn-siderite
(3) seems to fill pores and to invade the Fe-calcite.
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1.8d

2.8d

3.8d

4. Fe-Cal(+ some Chl)
5.Fe-Cal(+ some Qz)
6.Fe-Cal

7.Ms

8.Py + Cal

9.Qz

10.Fe-Cal

11.Kfs

12.Fe-Cal+Chl

o LD SRR
Mag= 330X Signal A=QBSD  Date :18 Jul 2012
EHT=23.00kv WD= 23mm Photo No. = 2259 Time :16:11

AL ] TN

Figure 6A.11: Sable Island C-67 2832.08m (SEM). Muscovite (7) partly
replaced by siderite (2). K-feldspar (11) replaced by Fe-calcite (6,10) and
probably later by sparry siderite (1). 40 um siderite (3) patches that
probably replaced a framework grain( K-feldspar?).

210



Table A-6A-1: Scanning Electron Microscope chemical analyses of sample 2832.08 from the Sable Island C-67.

Sample ID | Fig.| Pos. Mineral Identification SiO, | TiO,| Al,O3 | FEO, [ MNO| MgO | CaO | Na,O | K,O | P,Os | SOz | Cr,0O5 | ZrO, | ZnO| BaO | La,O3 | Cey,O3 | SnO, | WO5 | Ag,O | In,O3 | F | Cl| Total
C67283208 | 1 | 1 sd 4337| 1.08 | 6.68 | 5.88 57.00
C67283208 | 1| 2 sd 46.93| 362 | 5.08 | 1.37 57.00
C67283208 | 1| 3 Sd+Chl 3.12 1.96 | 40.65| 3.08| 7.18 | 1.00 57.00
C67283208 | 1| 4 Sd+Kfs 527 178 | 3841 3.02| 587 | 1.81 0.83 57.00
C67283208 | 1| 5 Kfs 65.77 18.15 0.39 | 15.68 100.00
C67283208 | 1| 6 Fe-Cal 0.60 243 | 0.56 | 0.64 | 51.96 0.80 57.00
C67283208 | 1| 7 Sd(+ Ms + Chi) 3.24 181 |4052| 1.23| 7.41 | 2.30 0.48 57.00
C67283208 | 1| 8 Sd(+some Ch) 4.94 4244 215 | 6.00 | 1.46 57.00
C67283208 | 1| 9 Cal(+some Chl) 1.38 0.95 | 2.65 | 0.50 | 0.81 | 49.71 56.00
C67283208 | 1 | 10 | Sd(+someMs+Chl) | 2.75 1.30 | 39.95| 1.25| 7.01 | 4.43 0.32 57.00
C67283208 | 1 | 11 Fe-Cal 0.59 335 | 0.78 | 0.64 | 51.64 57.00
C67283208 | 1 | 12 | Cal(+some Ms+Chl) | 1.58 069 | 1.92 | 0.57 50.94 0.29 56.00
C67283208 | 2 | 1 Qz 99.51 0.49 100.00
C-67283208 | 2 | 2 Sd(+some Chl) 119 0.75 |4551| 1.12| 6.75 | 1.68 57.00
C67283208 | 2 | 3 sd 4431|115 | 7.35 | 4.20 57.00
C-67283208 | 2 | 4 sd 4867 157| 562 | 113 57.00
C67283208 | 2 | 5 Sd(+some Ms + Chl) | 3.39 2.80 | 42.73] 1.36 | 470 | 1.35 0.47 0| | 5679
C67283208 | 2 | 6 Sd+some Chl 133 094 |42.98| 1.07 | 8.17 | 2.51 57.00
C67283208 | 2 | 7 Cal+Qz+Ap 32.61 0.81 21.99 0.59 56.00
C67283208 | 2 | 8 | Fe-Cal(+some Chi+Ap) | 0.88 0.49 | 2.03 | 0.62| 0.58 | 51.68 0.72 57.00
C67283208 | 2 | 9 Ms(+some Sd+Cal) | 40.05 | 0.33 | 29.04 | 10.08| 0.59 | 1.40 | 3.50 | 1.17 | 6.83 93.00
C-672832.08 | 2 | 10 | Fe-Cal(*some Chl+Ap) | 0.92 048 | 2.74 | 0.71| 0.79 | 50.41 0.95 57.00
C67283208 | 2 | 11 Sd 1.08 0.64 |41.92] 1.35| 8.79 | 3.21 57.00
C67283208 | 2 | 12 | Cal(+someChli+Ap) | 0.81 0.50 | 1.69 | 0.62 | 0.57 | 49.93 1.88 56.00
C67283208 | 2 | 13 Ms(+some Sd+Cal) | 41.89 | 0.62 | 29.72 | 7.75 | 0.45| 1.25 | 2.56 | 1.13 | 7.51 0| | 9276
C-67283208 | 2 | 14 Cal (+some chl) 4.66 349 |14.46] 115 1.88 | 30.36 56.00
C67283208 | 2 | 15 Sd(+some Ch) 4.04 092 | 41.72] 1.41| 552 | 3.39 57.00
c-67283208 | 2 | 16 Sd(::sr:’lT:p';"S" 6.33 327 |27.92| 1.02| 3.82 | 7.99 | 0.53 | 0.43 | 535 0*| | 56.66
C67283208 | 3 | 1 Sd 45.50| 2.75| 6.79 | 1.96 57.00
C67283208 | 3 | 2 sd 0.88 4368| 1.16 | 8.61 | 2.67 57.00
C67283208 | 3 | 3 Ms 4855 | 1.05 | 30.02 | 3.63 1.00 8.76 93.00
C67283208 | 3 | 4 Fe-Cal 164 | 0.75| 0.56 | 54.04 57.00
C67283208 | 3| 5 Py 29.61 059 | 033 69.47 100.00
C-67283208 | 4 | 1 Sd(+some Ap) 1.0 45.71) 112 | 2.53 | 5.38 117 57.00
C67283208 | 4 | 2 Sd(+some Chi+Ap) 0.96 0.63 | 45.64] 0.81| 2.14 | 5.81 1.03 57.00
C67283208 | 4 | 3 Cal(+ some Chl) 137 102 | 1.93 | 0.73| 0.68 | 50.05 0| | 5578
C67283208 | 4 | 4 Sd+some Chl 45.18| 0.84 | 9.69 | 1.29 57.00
C-67283208 | 4 | 5 Qz 99.24 0.27 0.50 100.00
C67283208 | 4 | 6 Bt 54.48 | 148 22.08 | 6.89 3.42 7.23 95.57
C-67283208 | 4 | 7 Qz 100.00 100.00
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Table A-6A-1: Scanning Electron Microscope chemical analyses of sample 2832.08 from the Sable Island C-67.

Sample ID | Fig.| Pos. Mineral Identification SiO, | TiO,| Al,O3 | FEO, [ MNO| MgO | CaO | Na,O | K,O | P,Os | SOz | Cr,0O5 | ZrO, | ZnO| BaO | La,O3 | Cey,O3 | SnO, | WO5 | Ag,O | In,O3 | F | Cl| Total
C-67 2832.08 | 4 8 Sd(+Bt + Chl) 7.33 3.35 |36.35| 1.23 | 443 | 3.60 0.70 57.00
C-67 2832.08 | 4 9 Sd + Cal+some Chl 0.95 0.55 | 21.35| 1.15| 2.09 | 29.90 56
C-672832.08 | 5 1 Kin+Sd+Cal 41.42 28.75 | 7.34 | 0.54 | 0.98 | 5.98 85.00
C-67 2832.08 5 2 Sd +Cal 0.66 0.78 | 19.85| 1.15| 2.97 | 30.59 56.00
C-67 2832.08 | 5 3 Kin+Sd+Cal 35.29 2572 1 15.61| 1.10 | 1.05 | 6.22 85.00
C-672832.08 | 5 4 Sd(+some Chl) 1.03 0.69 |42.45|1.19| 8.72 | 2.92 57.00
C-67 2832.08 | 5 5 Sd(+some Chl) 1.40 1.14 | 41.67|1.27| 833 | 3.20 57.00
C-67 2832.08 5 6 Sd(+some Chl) 1.39 0.67 |4144| 146 | 7.48 | 4.56 57.00
C-672832.08 | 5 7 Sd(+some Chl) 2.94 2.72 | 38.71| 2.63 | 4.98 | 5.02 57.00
C-67 2832.08 5 8 Cal+Chl 2.34 1.53 | 2.03 | 0.78 | 0.63 | 48.68 56.00
C-67 2832.08 | 6 1 Sd+some Chl 0.88 0.66 |44.57|3.81| 5.63 | 1.48 57.00
C-67 2832.08 | 6 2 Qz 99.53 0.47 100.00
C-67 2832.08 | 6 3 Kfs 66.55 17.87 15.58 100.00
C-67 2832.08 | 6 4 Kin+ Sd 38.09 30.53 | 13.01| 0.82 | 0.94 | 1.16 | 0.46 85.00
C-67 2832.08 | 6 5 Sd(+some Chl) 7.40 260 | 3584|258 | 561 | 2.96 57.00
C-67 2832.08 | 6 6 Chl 30.59 2551 |23.05| 1.69 | 2.11 | 2.04 85.00
C-67 2832.08 | 7 1 Sd 43.91| 1.15| 9.00 | 2.94 57.00
C-67 2832.08 7 2 Sd 41.92] 1.32|10.78| 2.98 57.00
C-672832.08 | 7 3 Sd(+some Chl) 0.76 0.67 | 4549|097 | 7.67 | 1.45 57.00
C-67 2832.08 | 7 4 Cal(+some Chl) 3.07 2.09 | 445 | 0.66 | 1.26 | 44.46 56.00
C-672832.08 | 7 5 Ms 46.38 28.42 | 3.54 1.36 | 547 | 0.70 | 7.13 93.00
C-672832.08 | 7 6 Qz 100.00 100.00
C-67 2832.08 | 8 1 Sd 4144\ 1.76 | 8.23 | 5.57 57.00
C-67 2832.08 8 2 Chl+Cal 26.30 21.31|16.37| 1.23 | 1.73 | 17.44| 0.63 85.00
C-67 2832.08 | 8 3 Qz 99.82 0.18 100.00
C-67 2832.08 8 4 Kin(+some Py+Chl?) 46.93 33.54 | 3.74 0.47 | 0.48 0.54 0* 85.70
C-67 2832.08 | 8 5 Qz 98.72 1.28 100.00
C-67 2832.08 9 1 Sd 47411 1.49| 7.08 | 1.03 57.00
C-67 2832.08 | 9 2 Sd 43.54| 1.16 | 8.50 | 3.80 57.00
C-67 2832.08 | 9 3 Ms 48.13 | 0.63 | 27.67 | 6.02 1.29 0.51 | 8.74 93.00
C-67 2832.08 | 9 4 Fe-Cal 1.72 | 0.54 54.75 57.00
C-67 2832.08 | 10 1 Fe-Cal 1.53 | 0.74 | 0.52 | 54.21 57.00
C-672832.08 | 10 | 2 Fe-Cal(+ some Chl + Sd) 0.84 0.66 | 15.53| 1.34 | 1.82 | 36.80 57.00
C-672832.08 | 10 | 3 Sd 46.31| 1.01 | 8.30 | 1.38 57.00
C-672832.08 | 10 | 4 Sd 1.07 45.67| 1.43 | 7.23 | 1.60 57.00
C-67 2832.08 | 11 1 Sd 43.57|2.71| 899 | 1.73 57.00
C-67 2832.08 | 11 2 Sd 42.79| 0.80 | 8.13 | 5.28 57.00
C-67 2832.08 | 11 3 Sd 4458 | 1.87 | 8.33 | 2.22 57.00
C-67 2832.08 | 11 4 Fe-Cal(+ some Chl) 2.49 1.90 | 3.93 | 0.82 47.86 57.00
C-67 2832.08 | 11 5 Fe-Cal(+ some Qz) 1.02 2.33 | 0.90 52.75 57.00
C-67 2832.08 | 11 6 Fe-Cal 2.42 54.58 57.00
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Table A-6A-1: Scanning Electron Microscope chemical analyses of sample 2832.08 from the Sable Island C-67.

Sample ID | Fig.| Pos. Mineral Identification SiO, | TiO,| Al,O3 | FEO, [ MNO| MgO | CaO | Na,O | K,O | P,Os | SOz | Cr,0O5 | ZrO, | ZnO| BaO | La,O3 | Cey,O3 | SnO, | WO5 | Ag,O | In,O3 | F | Cl| Total
C-67 2832.08 | 11 7 Ms 44.91 25.72 | 12.64 2.21 7.52 93.00
C-67 2832.08 | 11 8 Py +Cal 15.57 54.31 28.42 0* 98.31
C-67 2832.08 | 11 9 Qz 96.99 3.01 100
C-672832.08 | 11 | 10 Fe-Cal 2.01 54.99 57.00
C-672832.08 | 11 | 11 Kfs 63.09 19.65 | 4.31 12.95 100.00
C-67 2832.08 | 11 12 Fe-Cal+Chl 4.67 3.70 | 519 1.80 | 41.64 57.00
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Appendix 6B: Scanning Electron Microscope
Backscattered Electron Images
for Sable Island C-67 well
with EDS and EMP Mineral
Analyses Sample 2834.91
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Scanned Polished Thin Section and
microphotographs of representative figures
Sable Island C-67 2834.91m

= hin o A
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1.8d+Kfs+Qz

2 Kfs

3.Sd(+some Ap)
4.Sd(+some Chl)
5.Sd(+some Chl)
6.Sd(+some Chl)
7.Fe-Cal(+some Chl)
8.Cal(+some Chl)
9.Fe-Cal( + Ms + Chl)
10.Qz

- )
Mag= 436X Signal A=QBSD  Date :19 Jul 2012
EHT=23.00ky WD= 18mm Photo No. = 2260  Time :9:45

Figure 6B.1a: Sable Island C-67-2834.91m (SEM). Siderite from
fractures (1) and rims on altered muscovite (3,4,5,6,) as suggested by
lineation(cleavage) seen(e.g.area A). The muscovite seems to have
altered to calcite (7,8,9)and to siderite later. Both Siderite and calcite are
intermixed with chlorite.

1.Fe-Cal

2.Sd(+ some Chl)
3.Chl + Ms?

4 Mix

5.Sd+Chl

JEOL COMFP 15, 8kY 1E1.|..Irnﬂ]] 1 Lrin

Figure 6B.1b: Sable Island C-67-2834.91m (EMPA).
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1.Sd(+some Ap+Ab+Chl)

2.5d
3.8d(+some Kfs+Ap)

4.Qz
5.Kfs

KX Signal A=QBSD Date :8 Aug 2012
EHT=0.00kv  WD= 29mm Photo No. = 2401 Time :13:58

¥

Figure 6B.2a: Sable Island C-67-2834.91m (SEM). Siderite cement. The
analyzed area was within a fracture.

1.Kfs
2.Chl
3.Qz
4.5d

JEOL COMP - 15.8kY  =1,408  18pm WO11mm

Figure 6B.2b: Sable Island C-67-2834.91m (EMPA).
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1.Sd(+some Chl+Ap)
2.Sd(+some Chl+Ap)
3.Sd(+some Ap+Qz)
4.Chl(+some Ap)
5.Chl

6.Chl

7.Qz

8.Kfs

9.Kfs altering to Chl

Mag= 615X Signal A=QBSD  Date :19 Jul 2012
EHT=23.00ky WD= 18mm Photo No. = 2262  Time :10:19

Figure 6B.3a: Sable Island C-67-2834.91m (SEM). Muscovite framework
grain replaced by chlorite (4-6), and along the cleavage by siderite (1-3)
and probably some apatite. The K-feldspar (8) grains are fractured and
some of them have been partially replaced by chloride (9).

1.Sd
2.Chl
3.5d
4.Chl
5.Kfs

JEOL COMP 15, BkY «E602  1@pm WD1lmm
Figure 6B.3b: Sable Island C-67-2834.91m (EMPA).
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1.Sd(+some Ap+Chl)
2.Sd(+some Chl)
3.Sd(+some Chl)
4.Chl(+some Ap)
5.Chl(+some Ap)
6.Chl(+some Ap)
7.Chl

8.Qz
Mag= 608 X Signal A=QBSD  Date :19 Jul 2012
EHT=23.00kvV WD= 18mm Photo No. = 2264  Time :10:27

Figure 6B.4a: Sable Island C-67-2834.91m (SEM). Mudstone intraclast

cemented with Mn-siderite (1-3) and chlorite (7).
1.8d
2.8d+Chl
3.Chl (LT)

3

Figure 6B.4b: Sable Island C-67-2834.91m (EMPA).
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Mag= 463X  SignalA=QBSD Date 8 Aug 2012
EHT= 000kV WD= 29mm  PhotoNo = 2400 Time :13:4

»

Figure 6B.5a:Sable Island C-67-2834.91 (SEM). Carbonate-clay-rich
muddy pellet or intraclast (A) and calcite bioclast (B). Both A and B are
partly dissolved and they are rimmed by a mixture of chlorite, illite and
Mn-rich siderite (8,9,10).

JEOL COMP - 15, FkY =430 18pm “WO120m

Figure 6B.5b:Sable Island C-67-2834.91 (EMPA).
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1.Kutnohorite

2.Kutnohorite

3.Carbonate Mixture
4.Carbonate Mixture+some Chl
5.Mix(Chl+Carbonate+some Py)\
6.Fe-Cal

7.Qz

8.Sd(+Chl + It)

9.8d(+Chl + Ilt)

10.Sd(+Chl +lIt)

1.Fe-Cal

2.Kutnohorite

3.mix( Chl+Carbonates)
4.8d

5.Sd

6.Qz+Chl

7.Qz

8.Chl+Cal
9.Kutnorite+Chl



1.Sd(+some Ap+Chl)

2.8d

3.Sd(+ some Qz)

4 .Mix(Chl+Carbonate+some Py)

5.8d(+Chl+Fsp?)
6.Qz
Signal A=QBSD Date :19 Jul
EHT=23.00ky WD= 18mm Photo No. = 2266  Time :11:12
Figure 6B.6a: Sable Island C-67-2834.91m (SEM). Mn-siderite from a
bioclast in a bedded fine-grained sandstone cut by vertical zones filled
with Mn-siderite.
1.8Sd+Chl+Ap
2.8d
3.8d
4.Sd+Chl
5.Qz
6.Kfs

Figure 6B.6b: Sable Island C-67 2834.91m (EMPA).
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1.Sd(+some Chl)
2.Sd(+some Chl+Ap)
3.Sd(+some Chl)
4.Chl+Sd(+some Ap)
5.Qz

S L3 5
Mag= 438X Signal A=QBSD  Date :19 Jul 2012
EHT=23.00ky WD= 18mm Photo No. = 2268  Time :11:22

Figure 6B.7: Sable Island C-67-2834.91m (SEM). Mudstone intraclast
cemented with Mn-siderite, chlorite, and probably some apatite.

1.Qz(+some Chl+Sd)
2.Chl

3.Chl

4.Chl

5.Mix

6.Chl

7.5d (+ some Chl)
8.Sd(+some Chl+Ap)
9.Sd(+some Chl+Ap)
10.Sd(+some Chl)
11.Qz

Mag= 289X Signal A=QBSD  Date :19 Jul 2012
EHT=23.00kv WD= 18mm Photo No. = 2269  Time :11:33

Figure 6B.8:Sable Island C-67-2834.91m (SEM). Mudstone intraclast
cemented with Mn-siderite, chlorite, and probably some apatite.
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1.Fe-Cal(+Ms + Chl)
2.Fe-Cal(+Ms + Chl)
3.Fe-Cal(+Ms + Chl)
4. Fe-Cal(+Ms + Chl)
5.8d(+ some Qz)
6.Sd(+ some Qz)
7.Sd(+some Chl)
8.Kfs

9.Qz
Signal A=QBSD  Date 119 uI 2012
Photo No.=2270 Time :11:48
Figure 6B.9a: Sable Island C-67-2834.91m (SEM). Muscovite grain
altered to Fe-calcite along its cleavage and later to siderite. The siderite
is either in random orientation to the cleavage (e.g.7) or it has started
forming a rim around the muscovite (e.g. 5). The siderite also seems to
have partially replaced K-feldspar (8).
1.Fe-Cal+Chl
2.8d+Chl

3.Fe-Cal+Chl+Sd
4 .Chl+ others
5.Chl + others
6.Sd+Chl

7.Chi(?)
8.Tourmaline

JEOL COMP 15, 8kY

Figure 6B.9b: Sable Island C-67-2834.91m (EMPA).
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1.8d

' 2 Kfs
3.Qz
4 Kfs
-3 5.Sd
EHT = 23.00 kv Photo No. = 2271 Time :11:55
FO- SHV 7 B TR
Figure 6B.10a: Sable Island C-67- 2834.91m (SEM). Mn-siderite (1,5)
filling all the pores between the detrital grains, mostly quartz (3) and K-
feldspar (2,4). Some K-feldspar grains show dissolution (e.g. 2). In some
places ( e.g. position A) the siderite is later than the quartz overgrowths.
The analyzed area was within the Mn-siderite-rich vertical zones that cut
this sandstone.
1.8d
& 2.Kfs

3.Sd(+ some Kfs)
4.8d

’.4
i o

JEOL COMFP 15, 8KY a1t 1E|_|..Irr|ﬂ[|11rnrn
Figure 6B.10b: Sable Island C-67- 2834.91m (EMPA).
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&y 2.Sd
3.Qz
4.Sd+Chl
5.Chl + Ms
6.Sd (+some Chl, Qz, + Ap)
" 7.Ms + Chl
20um ) Mag= 506X  Signal A=QBSD Date 19 Jul 2012
| | EHT=23.00ky WD= 18mm Photo No.=2272  Time :11:59
y 3, NN
Figure 6B.11a: Sable Island C-67-2834.91m (SEM). Muscovite
framework grain altered to chlorite and 5-8 micron crystals of siderite.
Blocky 15-30 micron crystals of Mn-rich siderite have partly replaced K-
feldspar (e.g. 2). 5 micron spherules rimmed by siderite with silicate
cores(e.g. 6) that appear to be late filling porosity. Similar but less
developed features in Figs. 2,6,10.
1.8d
2 Kfs
3.8d
4.Sd+Chl+some Ap
5.8d+Chl + Ms
6.Sd+Chl+ Ms
7.Sd+Chl
8.Sd(+ some Chl)
9.Chl+Sd

10.Mix(Cal+Chl)

lﬂpm_ﬁhllmm

Figure 6B.11b: Sable Island C-67-2834.91m (EMPA).
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1.Sd(+some Ap+Chl)
2.Sd(+some Ap+Chl)
3.Kfs
4.Qz

Signal A=QBSD  Date :19 Jul 2012
Photo No.=2273  Time :12:10

F . ; F %,

Figure 6B.12:Sable Island C-6-2834.91m (SEM). Siderite Cement. The
analyzed area was within the vertical Mn-siderite-rich zones.
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1.Sd
2.8d
3.Chl after PI(?)
4.Qz

Mag= 433X Signal A=QBSD  Date :19 Jul 2012
EHT=23.00kv WD= 18mm Photo No. = 2275 Time :12:22

Figure 6B.13a: Sable Island C-67-2834.91m (SEM). Zoned Siderite
(1,2) in contact with a chlorite grain (3) (probably derived from
alteration of plagioclase). In position A the late siderite seems to be
against the quartz overgrowth.

1. Sd
2. Sd
3.Chl
4 Kfs
5.Qz

JEOL COMP 13, EkY lﬂ_urnﬂ[ll Lram

Figure 6B.13b: Sable Island C-67-2834.91m (EMPA). Zoned siderite (1,2)
in contact with a chlorite grain (3) (probably derived from the alteration of
plagioclase). Inner zone is almost completely FeCO,, whereas outer zone
contains significant amounts of CaO, MgO, and MnO that is similar to the
Mn-rich siderite from the Mn-rich vertical zone (Figs. gé(;;,m).



Table A-6B-1: Scanning Electron Microscope chemical analyses of sample 2834.91 from the Sable Island C-67.

Sample ID | Fig.| Pos. Mineral Identification SiO, | TiO, | Al,O3 | FeO; | MnO | MgO| CaO | Na,O | K,O | P,Os | SO3 | Cr,03 | ZrO, | ZnO| BaO| La,0; | Ce,03 | SNO, | WO3 | Ag,0 | In,O3 | F| Cl| Total
C-67283491 | 1 | 1 Sd+Kfs+Qz 18.22 3.33 |25.35| 1.77 | 374 | 1.72 | 069 | 1.94 0*| 56.77
C-67283491 | 1 | 2 Kfs 66.05 17.68 0.51 | 15.76 100.00
C-67283491 | 1 | 3 Sd(+some Ap) 42.19] 076 | 6.85 | 6.32 0.88 57.00
C67283491 | 1 | 4 Sd(+some Chl) 6.18 3.89 [34.70| 1.28 | 6.32] 4.37 0.27 57.00
C-67283491 | 1 | 5 Sd(+some Chl) 3.29 152 |38.20| 1.24 | 8.32| 4.43 57.00
C67283491 | 1 | 6 Sd(+some Chl) 2.60 0.97 |41.76| 1.78 | 5.64 | 4.24 57.00
C-67283491 | 1 | 7 Fe-Cal(+some Chl) 1.37 0.81 | 2.38 0.99 | 51.46 57.00
C67283491 | 1 | 8 Cal(+some Chl) 1.48 113 | 2.02 | 0.39 50.98 56.00
C-67283491 | 1 | 9 Fe-Cal + Ms +Chl 593 | 0.44| 253 | 5.88 | 0.55 | 1.07 | 39.92 0.67 57.00
C-67283491 | 1 | 10 Qz 100.00 100.00
C-67283491 | 2 | 1 Sd(+some Ap + Ab + Chl) 1.69 119 |40.79| 1.46 | 4.99| 4.82 | 0.84 0.88 0*| 56.69
C67283491 | 2 | 2 Sd 1.38 41.92] 1.80 | 5.76 | 4.92 | 0.97 0*| 56.75
C-67283491 | 2 | 3 Sd(+some Kfs + Ap) 1.62 0.62 |41.72]| 1.73 | 5.25| 4.86 0.26 | 0.93 57.00
C67283491 | 2 | 4 Qz 99.56 0.44 100.00
C-67283491 | 2 | 5 Kfs 66.33 17.37 0.60 | 15.71 100.00
C-67283491 | 3 | 1 Sd(+some Chl+Ap) 1.93 1.09 |4158] 0.96 | 6.54 | 4.07 0.83 57.00
C-67283491 | 3 | 2 Sd(+some Chi+Ap) 1.69 114 | 41.18] 1.10 | 6.87 | 4.09 0.93 57.00
C-67283491 | 3 | 3 Sd(+some Ap+Qz) 1.01 42.27] 1.08 | 6.82] 5.03 0.79 57.00
C-67283491 | 3 | 4 Chli(+some Ap) 2554 | 0.75 | 17.01 | 32.82 5.81| 1.66 0.36 | 1.05 85.00
C67283491 | 3 | 5 Chl 30.14 | 0.51 | 17.32 | 29.92 5.07 | 1.64 0.40 85.00
Cc-67283491 | 3 | 6 chl 29.38 | 0.90 | 19.02 | 27.45 714 0.34 0.77 85.00
C67283491 | 3 | 7 Qz 100.00 100.00
C-67283491 | 3 | 8 Kfs 66.05 17.90 0.76 | 15.28 100.00
C67283491 | 3 | 9 Kfs altering to Chl 53.52 19.10 | 16.19 7.84 3.36 100.00
C-67283491 | 4 | 1 Sd(+some Ap+Chl) 2.32 132 |41.03| 1.82 | 6.05| 3.74 0.73 57.00
C-67283491 | 4 | 2 Sd(+some Chl) 2.31 171 |40.70| 154 | 6.48 | 4.26 57.00
C-67283491 | 4 | 3 Sd(+some Chl) 432 3.55 [ 36.77| 2.26 | 6.63 | 3.47 57.00
C-67283491 | 4 | 4 Chl(+some Ap) 24.84 | 0.52| 19.15 | 30.99| 0.49 | 4.32| 261 2.08 85.00
C67283491 | 4 | 5 Chi(+some Ap) 19.58 | 1.15| 15.51 [ 31.50| 0.75 | 4.22 | 6.26 5.75 0*| 84.71
C67283491 | 4 | 6 Chl(+some Ap) 17.67 | 040 | 12.60 | 23.34| 0.55 | 3.38 | 12.49| 0.74 | 0.37 | 13.46 85.00
C-67283491 | 4 | 7 chl 29.20 22.02 | 28.55 4.41 0.46 0*| 84.63
C67283491 | 4 | 8 Qz 100.00 100.00
C-67283491 | 5 | 1 Kutnohorite 4.70 | 23.08| 2.93 | 27.29 58.00
C-67283491 | 5 | 2 Kutnohorite 0.89 3.16 | 23.57| 2.22 | 27.35 0.81 58.00
C-67283491 | 5 | 3 Carbonate Mixture 9.42 | 12.21] 5.34 | 28.03 55.00
C-67283491 | 5 | 4 Carbonate Mixture + Chl 0.84 0.73 | 9.01 | 15.59| 4.14 | 24.69 55.00
C-67283491 | 5 | 5 MiX(C:(');C:;by‘;”ate" 21.60 12.78 | 32.39| 551 | 2.52| 541 | 112 | 1.95 1.00 0*| 84.29
C-67283491 | 5 | 6 Fe-Cal 181 | 1.04 | 0.63]53.51 57.00
C67283491 | 5 | 7 Qz 100.00 100.00
C-67283491 | 5 | 8 Sd(+Chl + IIt) 9.74 6.85 | 30.81| 2.41 | 3.03| 2.17 | 1.07 | 0.31 0*| 56.38
C67283491 | 5 | 9 Sd(+Chl + IIt) 6.87 4.00 |34.88| 2.29 | 2.77| 366 | 1.00 | 0.27 0.64 56.40
C-67283491 | 5 | 10 Sd(+Chl + IIt) 6.59 4.48 |3529| 2.64 | 3.07| 3.02 | 1.19 | 0.24 0*| 56.52
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Table A-6B-1: Scanning Electron Microscope chemical analyses of sample 2834.91 from the Sable Island C-67.

Sample ID | Fig.| Pos Mineral Identification SiO, | TiO, | Al,O3 | FeO; | MnO | MgO| CaO | Na,O | K,O | P,Os | SO3 | Cr,03 | ZrO, | ZnO| BaO| La,0; | Ce,03 | SNO, | WO3 | Ag,0 | In,O3 | F| Cl| Total
C67283491 | 6 | 1 Sd(+some Ap+Chl) 103 069 | 41.06| 1.11 | 5.65] 6.00 145 57.00
C67283491 | 6 | 2 sd 4286| 287 | 6.71| 456 57.00
C67283491 | 6 | 3 Sd(+ some Qz) 157 4356] 153 | 6.70| 3.36 0" 56.72
C-67283491 | 6 | 4 MiX(C:c';f:;by‘;“ate* 437 |061| 207 |3422|1431| 4.11|22.49| 1.05 | 0.37 0.99 0*| 84.58
C67283491 | 6 | 5 Sd(+Fsp+Chl) 8.27 211 | 32.80| 4.65 | 1.52| 596 | 0.61 | 0.61 0" 56.53
C67283491 | 6 | 6 Qz 98.76 0.89 0.35 100.00
C67283491 | 7 | 1 Sd(+some Chi) 451 315 | 38.37| 2.07 | 475| 3.35 | 067 0" 56.76
C67283491 | 7 | 2 Sd(+some Chi+Ap) 251 132 |#4141| 169 | 4.10| 5.24 073 57.00
C67283491 | 7 | 3 Sd(+some Chl) 195 141 |41.07| 141 | 7.81] 3.36 57.00
C67283491 | 7 | 4 Chi+Sd(+some Ap) 22,84 15.96 | 36.75| 0.74 | 530 | 1.72 | 0.71 0.71 0" 8472
C67283491 | 7 | 5 Qz 100.00 100.00
C67283491 | 8 | 1 Qz(+some Chi+Sd) 81.13 530 |10.94] 0.33 | 1.26| 0.69 0.35 100.00
C67283491 | 8 | 2 Chl 2741 | 060 | 17.73 | 31.42| 0.71 | 430| 1.33 149 85.00
C67283491 | 8 | 3 Chl 20.99 | 0.50 | 21.01 | 27.47 422] 074 1.06 85.00
C-67283491 | 8 | 4 chi 28.52 16.81|30.63| 1.06 | 5.09 | 1.53 1.36 85.00
C67283491 | 8 | 5 Mix 52.29 1434 | 27.73| 051 | 3.66| 0.95 0.52 100.00
C-67283491 | 8 | 6 ch 26.24 17.66 | 32.15| 092 | 461 131 | 0.68 | 117 0" 84.74
C67283491 | 8 | 7 Sd(+some Chl) 0.93 0.66 | 4240| 1.76 | 437 | 6.10 | 0.79 57.00
C-67283491 | 8 | 8 Sd(+some Chi+Ap) 2.05 122 | 4181 126 | 583 | 412 0.71 57.00
C67283491 | 8 | 9 Sd(+some Chi+Ap) 105 060 | 4262| 183 | 5.31 | 4.49 0.79 0" 56.69
C-67283491 | 8 | 10 Sd(+some Chl) 345 2.86 | 40.25| 2.00 | 418 | 3.96 0*| 56.70
C67283491 | 8 | 11 Qz 100.00 100.00
C-67283491 | 9 | 1 Fe-Cal(+Ms + Chl) 8.87 422 | 707 3.08 | 33.06 0.70 57.00
C67283491 | 9 | 2 Fe-Cal(+Ms + Chl) 6.98 359 | 6.81 | 0.39 | 2.64| 36.02 0.57 57.00
C-67283491 | 9 | 3 Fe-Cal(+Ms + Chl) 1179 | 045 594 | 7.12 3.72| 26.86 113 57.00
C67283491 | 9 | 4 Fe-Cal(+Ms + Chl) 6.53 423 | 538 | 032 | 2.4137.73 0.40 57.00
C67283491 | 9 | 5 Sd(+ some Qz) 0.97 4240 342 | 7.75| 246 57.00
C67283491 | 9 | 6 Sd(+ some Qz) 0.66 40.72| 352 | 7.27| 4.83 57.00
C67283491 | 9 | 7 Sd(+some Chl) 3.29 1.94 |40.07| 2.06 | 495 | 4.68 57.00
C67283491 | 9 | 8 Kfs 66.04 18.08 0.88 | 15.00 100.00
C67283491 | 9 | 9 Qz 100.00 100.00
C-672834.91 | 10 | 1 sd 4289 367 | 810 2.34 57.00
C-67283491 | 10 | 2 Kfs 66.39 17.35| 052 1575 100.00
C-67283491 | 10| 3 Qz 97.81 116 | 041 0.62 100.00
C-67283491 | 10 | 4 Kfs 65.89 18.08 | 0.51 101 | 14.51 100.00
C67283491 | 10| 5 sd 42.21] 120 | 5.54| 6.99 107 57.00
C67283491 | 11| 1 Chi (+ Ms +some Ap) 27.52 | 0.89| 16.80 | 24.18 434 428 252 | 452 85.00
C67283491 | 11| 2 sd 0.87 4437] 363 | 6.94] 1.19 57.00
C67283491 | 11| 3 Qz 99.69 0.31 100.00
C67283491 | 11| 4 Sd+ Chl 8.28 558 | 34.95| 1.05 | 3.93| 267 0.54 57.00
C67283491 | 11| 5 Chi+ Ms 30.81 | 0.82| 18.51 | 26.90 5.04| 046 2.44 85.00
C67283491 | 11| 6 Sd(+ some Chl + Ap) 554 168 |30.98| 117 | 2.87 | 12.40| 1.09 1.04 0" 56.77
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Table A-6B-1: Scanning Electron Microscope chemical analyses of sample 2834.91 from the Sable Island C-67.

Sample ID | Fig.| Pos. Mineral Identification SiO, | TiO, | Al,O3 | FeO; | MnO | MgO| CaO | Na,O | K,O | P,Os | SO3 | Cr,03 | ZrO, | ZnO| BaO| La,0; | Ce,03 | SNO, | WO3 | Ag,0 | In,O3 | F| Cl| Total
C-67 2834.91 | 11 7 Ms + Chl 46.40 25.83 [ 10.33 2.76 7.68 93.00
C-672834.91 | 12 | 1 Sd(+some Ap+Chl) 1.04 0.70 | 42.35| 0.87 | 5.05| 5.76 1.25 57.00
C-672834.91 | 12| 2 Sd(+some Ap+Chl) 1.49 0.58 | 42.71| 1.28 | 4.81| 5.12 1.02 57.00
C-672834.91 | 12| 3 Kfs 65.70 17.90 | 0.38 0.49 | 15.53 100.00
C-672834.91 | 12| 4 Qz 99.67 0.33 100.00
C-672834.91 | 13 | 1 Sd 55.55| 1.06 0.39 57.00
C-672834.91 | 13 | 2 Sd 41.58| 4.59 | 7.37 | 3.46 57.00
C-672834.91 | 13| 3 Chl+after PI? 27.94 | 0.57 | 19.31 | 30.82 3.61| 1.20 | 0.55 0.67 0*| 84.69
C-672834.91 | 13| 4 Qz 100.00 100.00
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Table A-6B-2: Electron Microprobe chemical analyses of sample 2834.91 from the Sable Island C-67 well.

Well Depth(m) | Fig. | Pos. Mineral 1D SiO, |TiO, |Al,Of FeO;, [MNnO [MgO |CaO |Na,O0 |K,O |P,Os |[Cr,0O; |BaO |SrO |NiO Total

Sable Island C-67 | 2834.91 | 1 1 Fe-Cal 085 | 0.05 | 062 | 269 | 0.72 | 0.60 | 47.96 | 0.09 | 0.09 | 0.06 0.11 54
Sable Island C-67 | 2834.91 | 1 2 Sd(+ some Chl) 724 | 036 | 473 | 36.73| 162 | 541 | 263 | 062 | 034 | 0.19 0.03 | 0.08 60
Sable Island C-67 | 2834.91 1 3 Chl + Ms 2029 | 1.21 | 11.62 | 16.71 | 0.13 6.34 0.53 0.24 1.7 0.03 | 0.02 59
Sable Island C-67 | 2834.91 1 4 Mix 8.57 7.37 | 11.55 1.46 0.21 0.33 0.12 30
Sable Island C-67 | 2834.91 | 1 5 Chl+Sd 20.10 | 0.63 | 15.71 | 2545| 0.15 | 501 | 229 | 0.32 | 0.41 0.00 0.05 | 0.03 70
Sable Island C-67 | 2834.91 2 1 Kfs 64.78 18.45 | 0.22 | 0.02 0.02 0.53 | 15.44 0.23 | 0.10 100
Sable Island C-67 | 2834.91 2 2 Chl 2230 | 2.68 | 1460 | 24.72 | 0.64 6.07 2.70 0.84 1.05 1.15 0.06 77
Sable Island C-67 | 2834.91 2 3 Qz 100.22 0.04 0.24 0.01 0.03 0.75 101
Sable Island C-67 | 2834.91 | 2 4 Sd 135 | 0.07 | 067 |37.88| 157 | 347 | 428 | 0.79 | 0.20 | 0.57 0.04 | 0.13 | 0.03 51
Sable Island C-67 | 2834.91 | 3 1 Sd 155 | 0.07 | 1.16 |40.32| 1.27 | 5.07 | 468 | 0.30 | 0.04 | 0.61 0.05 | 0.08 55
Sable Island C-67 | 2834.91 | 3 2 Chl 2513 | 0.48 | 19.53 | 30.01| 0.11 | 559 | 0.32 | 0.27 | 0.35 | 0.03 0.03 | 0.05 | 0.13 82
Sable Island C-67 | 2834.91 | 3 3 Sd 134 | 0.10 | 056 |40.32| 147 | 453 | 452 | 049 | 0.13 | 054 0.06 | 0.06 | 0.08 | 0.01 54
Sable Island C-67 | 2834.91 | 3 4 Chl 2538 | 0.50 | 19.98 | 30.75| 0.12 | 566 | 0.29 | 0.30 | 0.39 | 0.02 0.03 | 0.03 | 0.14 | 0.00 84
Sable Island C-67 | 2834.91 | 3 5 Kfs 64.68 18.18 | 0.17 0.08 | 0.09 | 1.58 | 13.79 0.00 | 0.09 99
Sable Island C-67 | 2834.91 | 4 1 Sd 1.07 | 0.09 | 0.89 |43.24| 233 | 538 | 3.68 | 0.19 | 0.03 | 0.30 0.05 | 0.08 | 0.00 | 0.01 57
Sable Island C-67 | 2834.91 | 4 2 Sd+Chl 12.93 | 0.64 | 10.54 | 3420 | 1.06 | 4.52 | 2.91 0.33 | 0.15 | 1.02 0.03 0.06 | 0.00 68
Sable Island C-67 | 2834.91 | 4 3 Chl (LT) 18.38 14.57 | 22.21| 0.02 | 322 | 0.28 | 0.29 | 0.26 0.03 59
Sable Island C-67 | 2834.91 | 5 1 Fe-Cal 0.01 | 0.01 | 254 | 127 | 058 | 52.36 | 0.09 | 0.02 | 0.01 0.26 57
Sable Island C-67 | 2834.91 | 5 2 Kutnohorite 0.03 | 0.01 | 0.03 | 449 | 1968 | 248 | 25.09 | 0.24 | 0.02 | 0.08 0.05 52
Sable Island C-67 | 2834.91 | 5 3 | mix( Chl+Carbonates) | 968 | 0.12 | 7.14 | 31.05| 476 | 206 | 424 | 125 | 055 | 0.10 0.01 0.03 | 0.14 61
Sable Island C-67 | 2834.91 | 5 4 Sd 1.09 0.65 |38.61| 2.74 | 259 | 2.71 1.36 | 0.08 | 047 0.02 | 0.01 50
Sable Island C-67 | 2834.91 | 5 5 Sd 751 | 014 | 520 | 3991| 236 | 276 | 3.15 | 1.06 | 0.51 0.44 0.01 0.03 | 0.04 | 0.03 63
Sable Island C-67 | 2834.91 | 5 6 Qz+Chl 67.53 10.08 | 864 | 0.05 | 1.81 | 017 | 2.72 | 0.19 0.50 92
Sable Island C-67 | 2834.91 | 5 7 Qz 95.28 0.06 | 0.05 | 0.02 0.01 0.04 | 0.00 0.74 96
Sable Island C-67 | 2834.91 | 5 8 Chi+Cal 314 | 003 | 224 | 10.06| 0.73 | 0.54 | 2210 | 0.30 | 0.1 0.03 39
Sable Island C-67 | 2834.91 | 5 9 Kutnohorite+Chl 134 | 0.04 | 093 | 6.98 | 20.08 | 1.73 | 1821 | 049 | 0.09 | 0.13 0.03 | 0.01 | 0.05 | 0.02 50
Sable Island C-67 | 2834.91 | 6 1 Sd+Chl+Ap 352 | 0.00 | 250 |36.20| 1.08 | 423 | 1061 | 0.64 | 0.06 | 6.10 0.04 | 0.02 | 0.04 | 0.01 65
Sable Island C-67 | 2834.91 | 6 2 Sd 0.70 | 0.04 | 0.38 |38.31| 553 | 447 | 827 | 057 | 012 | 0.17 0.04 0.02 | 0.03 59
Sable Island C-67 | 2834.91 | 6 3 Sd 098 | 0.04 | 053 |46.40| 152 | 470 | 4.06 | 062 | 0.13 | 0.50 0.05 | 0.02 | 0.01 | 0.02 60
Sable Island C-67 | 2834.91 | 6 4 Sd+Chl 1222 | 0.06 | 7.43 |33.15| 488 | 232 | 6.87 | 0.78 | 1.71 0.21 0.00 0.04 | 0.01 70
Sable Island C-67 | 2834.91 | 6 5 Qz 95.66 0.08 | 0.26 0.01 0.02 | 0.02 | 0.01 0.74 97
Sable Island C-67 | 2834.91 | 6 6 Kfs 61.64 17.82 | 0.11 0.89 | 15.21 0.53 | 0.15 96
Sable Island C-67 | 2834.91 | 9 1 Fe-Cal+Chl 12.86 | 0.34 | 7.00 | 9.05 | 023 | 484 | 30.74| 0.18 | 1.16 | 0.04 0.03 66
Sable Island C-67 | 2834.91 | 9 2 Sd+Chl 20.82 | 0.27 | 823 |2351| 099 | 569 | 142 | 033 | 092 | 0.08 62
Sable Island C-67 | 2834.91 | 9 3 Fe-Cal+Chl+Sd 941 | 019 | 586 | 1790 | 1.13 | 433 | 26.03 | 0.13 | 0.63 | 0.03 0.05 66
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Table A-6B-2: Electron Microprobe chemical analyses of sample 2834.91 from the Sable Island C-67 well.

Well Depth(m) | Fig. | Pos. Mineral 1D SiO, |TiO, |Al,Of FeO;, [MNnO [MgO |CaO |Na,O0 |K,O |P,Os |[Cr,0O; |BaO |SrO |NiO Total
Sable Island C-67 | 2834.91 | 9 4 Chl+others 18.97 | 0.45 | 10.39 | 13.92| 0.06 | 6.00 | 1.67 | 0.21 1.84 53
Sable Island C-67 | 2834.91 9 5 Chl+others 20.16 | 0.24 | 11.72 | 22.60 | 0.78 3.14 1.26 0.41 2.27 0.10 63
Sable Island C-67 | 2834.91 | 9 6 Sd+Chl 870 | 0.11 | 897 | 3224 | 276 | 583 | 3.23 | 0.61 0.07 | 0.05 0.02 63
Sable Island C-67 | 2834.91 | 9 7 Chl(?) 28.90 | 0.33 | 2347 | 11.82| 0.00 | 550 | 045 | 140 | 1.10 | 0.00 0.08 73
Sable Island C-67 | 2834.91 9 8 Tur 37.66 | 0.50 | 32.56 | 4.28 7.71 0.28 2.22 0.01 0.21 85
Sable Island C-67 | 2834.91 | 10 1 Sd 1.76 0.04 | 0.71 | 42.82| 3.45 7.56 1.97 0.14 0.47 0.01 0.08 0.14 | 0.01 | 0.07 59
Sable Island C-67 | 2834.91 | 10 | 2 Kfs 62.07 17.86 | 0.54 | 0.00 0.01 0.62 | 15.73 0.03 97
Sable Island C-67 | 2834.91 | 10 | 3 Sd(+ some Kfs) 7.72 | 0.03 | 246 |39.25| 340 | 587 | 197 | 019 | 1.73 | 0.05 0.07 | 0.11 0.02 63
Sable Island C-67 | 2834.91 | 10 | 4 Sd 021 | 0.05 | 0.06 | 4267 | 112 | 486 | 532 | 046 | 0.03 | 0.81 0.08 | 0.10 | 0.03 | 0.04 56
Sable Island C-67 | 2834.91 | 11 1 Sd 362 | 007 | 121 | 4260| 353 | 595 | 1.56 | 0.05 | 0.88 | 0.03 0.07 | 0.06 0.05 60
Sable Island C-67 | 2834.91 | 11 | 2 Kfs 64.49 | 0.02 | 18.37 | 0.80 | 0.00 | 0.10 0.17 | 15.94 0.00 | 0.38 | 0.05 100
Sable Island C-67 | 2834.91 | 11 | 3 Sd 239 | 013 | 190 | 41.79| 1.16 | 501 | 541 049 | 013 | 1.22 0.07 | 0.05 | 0.02 | 0.01 60
Sable Island C-67 | 2834.91 | 11 | 4 Sd+Chl+some Ap 18.35 | 0.92 | 11.94 | 3349 | 1.01 | 588 | 252 | 0.33 | 1.91 1.00 0.05 | 0.00 | 0.04 | 0.03 77
Sable Island C-67 | 283491 | 11| 5 Sd+Chl + Ms 26.39 | 0.88 | 1849 | 3092 | 0.39 | 543 | 054 | 025 | 227 | 0.19 0.07 | 0.04 | 0.09 | 0.05 86
Sable Island C-67 | 2834.91 | 11| 6 Sd+Chl +Ms 2993 | 1.15 | 19.51 | 2853 | 0.16 | 546 | 0.75 | 025 | 3.04 | 0.46 0.09 | 0.02 | 0.11 | 0.03 89
Sable Island C-67 | 2834.91 | 11 | 7 Sd+Chl 2476 | 0.24 | 19.03 | 30.77 | 0.10 | 4.07 | 0.36 | 026 | 046 | 0.18 0.07 | 0.05 | 0.13 | 0.03 81
Sable Island C-67 | 2834.91 | 11 | 8 Sd( + some Chl) 4.07 | 014 | 3.41 | 4152| 180 | 545 | 423 | 025 | 0.14 | 0.58 0.08 | 0.06 | 0.05 | 0.05 62
Sable Island C-67 | 2834.91 | 11| 9 Chl+Sd 28.21 | 0.74 | 20.36 | 30.59 | 0.12 | 517 | 0.69 | 0.27 | 1.97 | 047 0.09 | 0.14 | 0.13 | 0.01 89
Sable Island C-67 | 2834.91 | 11 | 10 mix( Cal+Chl) 19.42 | 0.13 | 13.25 | 13.02 | 0.05 2.73 | 16.95 | 0.33 1.47 | 14.01 0.02 81
Sable Island C-67 | 2834.91 | 13 | 1 Sd 0.03 | 0.04 55.70 | 1.05 0.35 | 0.00 | 0.04 | 0.38 0.05 | 0.11 0.05 58
Sable Island C-67 | 2834.91 | 13 | 2 Sd 0.05 | 0.04 4166 | 456 | 6.95 | 3.26 0.02 0.05 | 0.04 0.03 57
Sable Island C-67 | 2834.91 | 13 | 3 Chl 2589 | 0.61 | 19.69 | 33.28| 0.13 | 392 | 027 | 0.32 | 0.23 | 0.01 0.03 0.06 84
Sable Island C-67 | 2834.91 | 13 | 4 Kfs 64.62 18.67 | 0.18 0.86 | 15.29 | 0.15 0.03 100
Sable Island C-67 | 283491 | 13 | 5 Qz 89.96 | 0.02 | 3.65 | 1.37 0.32 | 0.03 | 0.11 1.10 | 0.02 0.47 97
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Appendix 7A: Scanning Electron Microscope
Backscattered Electron Images
for South Desbarres O-76 well
with EDS and EMP Mineral
Analyses
Sample 3809.66

233



Searined-polished thin section-and
' résentative figures
809.66m - ‘
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Mag= 250X Signal A= QBSD  Date :11 Jul 2012
EHT=2150kvY WD= 20mm Photo No. =2281  Time :10:28

Figure 7A.1a: South Desbarres 0-76 3809.66m (SEM). Siderite (1 type
1) tends to form rims around ankerite (2,12) as well as chlorite (14,
arrows B & C). Siderite rhombohedrons (5,8) embedded in chlorite also
suggest that siderite is probably the latest diagenetic mineral to form.

JEOL COMP 15; kY

Figure 7A.1b: South Desbarres 0-76 3809.66m (EMPA). Two types of
siderite are present. The siderite that appears darker in BSE (2,3, type
3) has significant amounts(~12%) of Mg, whereas the lighter appearing
siderite (5,6, type 1), which often surrounds the round cores of ankerite
with a lot of dissolution voids, has almost no Mg substitution( less than
1%, type 1). 235
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Figure 7A.2: South Desbarres 0-76 3809.66m (SEM). Siderite (type 1)
forms rims around ankerite (3,12) as well as framework quartz (1,7,16)
and K-feldspar (2).
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Figure 7A.3: South Desbarres 0-76 3809.66m (SEM). Siderite (type 5)
rhombohedrons replacing calcite (2,4) and Fe-calcite (5). Siderite (type
5) rims framework quartz (3,6,8) and K-feldspar (7).
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Figure 7A.4: South Desbarres 0-76 3809.66m (SEM). Detrital quartz( 2)
and K-feldspar (1) engulfed by siderite and chlorite (4-6) cement.

1.Ank
2.Qz
3.Sd+Chl
4.8d
5.Qz
6.Qz
7.Fe-cal
8.Sd
9.5d
10.Sd

Mag= 89X Signal A=QBSD  Date 111 Jul 2012
EHT=21560kY WD= 19mm Photo No.= 2287 Time :11:25

Figure 7A.5: South Desbarres 0-76 3809.66m (SEM). Ankerite
(1)crystals filling a large cavity probably resulting from the dissolution of
a framework grain.
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Figure 7A.6: South Desbarres 0-76 3809.66m (SEM). Framework grain
(muscovite, 2) with large dissolution voids replaced mostly by siderite
(1,4,5, type 3). This grain is surrounded by cement of siderite and
chlorite (9-16).
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Figure 7A.7: South Desbarres 0-76 3809.66m (SEM). Siderite (type 3)
rhombohedrons replacing framework albite with many dissolution voids
(6). Ankerite (3) replaces K-feldspar (2) along fractures in K-feldspar
grain (arrows).
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Mag= 459X Signal A=QBSD  Date :11 Jul 2012
EHT=2200ky WD= 19mm Photo No. = 2290  Time :13:15

Figure 7A.8a: South Desbarres 0-76 3809.66m (SEM). Siderite (type 3)
rhombohedrons and chlorite have partially replaced muscovite grain (2).
Siderite rhombohedrons form between muscovite cleavages.

JEOL COMP - 15.BkY

Figure 7A.8b: South Desbarres 0-76 3809.66m (EMPA).

239

1.Sd
2.Ms
3.Chl
4.8d
5.8d
6.Chl
7.8d
8.8d
9.Chl
10.Qz
11.Qz
12.Qz
13.TiO,+Py+Qz

1.8d
2.8d
3.8d
4 Ms
5.Chl
6.Ms +Chl



Mag= 414X Signal A=0QBSD  Date :11 Jul 2012
EHT=2200kV WD= 19mm  PhotoNo.=2291 Time :13:24

Figure 7A.9: South Desbarres 0-76 3809.66m (SEM). Siderite
rhombohedrons (1,7, type 3) seem to have partially replaced calcite and
chlorite (3,9) and all three may have replaced a framework grain.

Mag= 513X Signal A=QBSD  Date :11 Jul 2012
EHT=2200kv  WD= 19mm Photo No. =2292  Time :13:38

7

Figure 7A.10: South Desbarres 0-76 3809.66m (SEM). Siderite (1-2, 15-
17; type 3) and chlorite (3,11) with a very small amount of pyrite (10,18)
and TiO, (9) have partially replaced a framework feldspar (10,14).
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20um Mag= 670X Signal A=QBSD  Date :11 Jul 2012
EHT=22.00kvV WD= 19mm Photo No. =2293  Time :13:55
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Figure 7A.11: South Desbarres 0-76 3809.66m (SEM). Similar to Fig.6.
Framework grains (e.g. albite, muscovite) have been partially replaced
by siderite (types 4 and 5).

Mag= 401X Signal A=QBSD  Date :11 Jul 2012
EHT=2200kv  WD= 19mm Photo No. = 2294 Time :14:10

Figure 7A.12: South Desbarres 0-76 3809.66m (SEM). Framework albite
(27) being replaced by chlorite (13,14,17,18,25,26). Siderite with
dissolution voids (2, 20; type 1) rim ankerite (1) and detrital quartz (10,
7). This siderite seems to be engulfed by siderite (24, type 5).
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Signal A=QBSD  Date :11 Jul 2012

EHT=22.00kv WD= 19mm Photo No. = 2296  Time :14:35
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Figure 7A.13:South Desbarres 0-76 3809.66m (SEM). Siderite (type 3)
rhombohedrons and chlorite are replacing framework grain (probably
albite based on the Na content of analyses 15,17,18,20,23). Other
cements present include Fe-calcite(28,41) and TiO, (25,33,34) that
seems to grow in pores.

Signal A=QBSD  Date :11 Jul 2012
Photo No. = 2297  Time :14:46

Mag= 487X

EHT=2200ky WD= 19mm

Figure 7A.14:South Desberres 0-76 3809.66m (SEM). Siderite (type 3)
rhombohedrons and chlorite replacing framework grain, probably
muscovite based on the leftover texture.
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Mag= 437X Signal A=QBSD  Date :11 Jul 2012
EHT=2200ky WD= 19mm Photo No. = 2299 Time :15:19

Figure 7A.15: South Desbarres 0-76 3809.66m (SEM). Siderite (type
3) rhombohedrons, together with chlorite, have partially replaced
framework grains, probably K-feldspar (16) and muscovite (25).
Siderite also seems to be replacing calcite (15).

Mag= 1.00KX  Signal A=0BSD Date :11 Jul 2012
EHT=2200ky WD= 19mm Photo No.=2298 Time :15:16

Figure 7A.16: South Desbarres 0-76 3809.66m (SEM). Siderite
rhombohedrons and chlorite, have either partially replaced feldspar
framework grain, or are growing in a large cavity.
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Figure 7A.17.South Desbarres 0-76 3809.66m (SEM). Siderite (type 3)
rhombohedrons have partially replaced various framework grains,
including muscovite (2,20). Other cements present are chlorite and Fe-
calcite. Only one crystal of ankerite (21) that has porbably replaced
muscovite as well.
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EHT=2200KY WD= 19mm  PhotoNo.=2301 Time 1548

Figure 7A.18a. South Desbarres 0-76 3809.66m (SEM). Siderite
rhombohedrons with very small amounts of chlorite (9) have partially
replaced a framework grain of K-feldspar (8) as well as ankerite (7).
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JEOL COMP 15, BkY

Figure 7A.18b. South Desbarres 0-76 3809.66m (EMPA). Variable
compositions of siderite; siderite that appears lighter in BSE (1,3) is less
Ca and more Mg-rich than the darker siderite (4,5)
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Figure 7A.19. South Desbarres 0-76 3809.66m (SEM). Siderite (type
3), with a small amount of chlorite, has partially replaced a framework
grain, possibly alkali-feldspar (19,20).
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Figure 7A.20. South Desbarres 0-76 3809.66m (SEM). Siderite (type 1)
rhombohedrons and chlorite, together with small amounts of TiO,
(5,6,15), have partially replaced a framework grain, possibly feldspar (8).
Pyrite and chlorite (14) are also growing at the expense of albite (12).
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61X Signal A=OBSD Date 11 Jul 2012
EHT=2200kY WD= 19mm  PhotoNo =2305 Time :1639
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muscovite).
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Figure 7A.21. South Desbarres 0-76 3809.66m (SEM). Siderite (1-4,
type 5) and chlorite, together with small amount of TiO,, have partially
replaced a framework grain, probably muscovite based on its texture.
Siderite grows between cleavages that separate chlorite crystals (after
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Figure 7A. 22a South Desbarres 0-76 3809 66m (SEM) Siderite

(mostly type 5, but few of type 4) rhombohedrons formed between and
perpendicular to the cleavage plane of the replaced framework mineral
(probably muscovite). This figure is a higher magnification of figure 21.

1.Chl( + some Sd)
2.8d
3.8d
4.8d

Figure 7A.22b. South Desbarres 0-76 3809.66m (EMPA). Analyses 4, 5
(type 3) seem to be from siderite filling pores across cleavage, whereas
analyses 2,3 (type 4) from siderite plates that block the porosity along
the cleavage.
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Figure 7A.23. South Desbarres 0-76 3809.66m (EMPA). what appears
to be kaolinite ( A,B) being replaced by ankerite cement (14), chlorite
(11), and siderite (13). Siderite is forming rims around kaolinite and
ankerite. Ankerite with dissolution voids (1) being replaced by siderite(
arrow C) and chlorite (2).
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Figure 7A.24. South Desbarres 0-76 3809.66m (EMPA). Detrital quartz
rimmed by siderite (6,9) in ankerite (4) cement. Ankerite (2) is rimmed
by Mn-rich (1) and Fe-rich (3) siderite. The Fe-rich siderite also seems
to fill voids (7,10) with dissolution voids suggesting it is the earliest

diagenetic mineral to form.
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! 800pm '
Figure 7A.25. 0-76 South Desbarres 3809.66m. Barite engulfs ankerite (11). The fractures on

both sides of barite are filled with dark brown to black minerals that include siderite (types 3,4),
pyrite, chlorite, and Al-phosphate.
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Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig.| Pos. Min. ID SiO, | TiO, | Al,O;3 | FeO, | MNnO| MgO | CaO | Na,O | K,O | P,Os | SOj | Cr,03 | ZrO, | ZnO| BaO | Ce,O3 | SnO, | WOz | Ag,0 | F Cl Sro Total

South Desbarres O-76 | 3809.66 | 1 1 Sd 52.64 4.36 57.00
South Desbarres O-76 | 3809.66 | 1 2 Ank 12.79| 2.57 | 8.84 | 32.80 57.00
South Desbarres O-76 | 3809.66 | 1 3 Sd(+some Qz) 2.38 50.42 4.20 57.00
South Desbarres O-76 | 380966 | 1 | 4 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 1 5 Sd 47.99| 247 | 3.72 | 2.81 57.00
South Desbarres O-76 | 3809.66 | 1 6 Py 31.57 68.43 100.00
South Desbarres O-76 | 3809.66 | 1 7 Ank 13.95 11.23] 31.81 57.00
South Desbarres O-76 | 3809.66 | 1 8 Sd 36.38| 2.01 | 12.09| 6.52 57.00
South Desbarres O-76 | 3809.66 | 1 9 Chl 30.91 22.75 | 24.27 4.56 82.49
South Desbarres O-76 | 380966 | 1 | 10 Qz 100.00 100.00
South Desbarres O-76 | 380966 | 1 | 11 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 1 | 12 Ank 14.24| 3.32| 9.07 | 30.36 57.00
South Desbarres O-76 | 3809.66 | 1 | 13 Ms altering Chl 41.50 30.66 | 10.71 2.58 7.56 93.00
South Desbarres O-76 | 3809.66 | 1 | 14 Chl+Qz+Sd 47.14 12.04 | 19.92 3.85 | 2.04 85.00
South Desbarres O-76 | 3809.66 | 1 | 15 Chl 28.22 21.29 | 28.53 5.12 83.16
South Desbarres O-76 | 3809.66 | 1 | 16 Chl 31.91 22.59 | 24.27 5.08 83.85
South Desbarres O-76 | 3809.66 | 2 1 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 2 | 2 Kfs 66.01 18.74 15.25 100.00
South Desbarres O-76 | 3809.66 | 2 | 3 Ank 16.36 | 2.45 | 9.37 | 28.82 57.00
South Desbarres O-76 | 3809.66 | 2 | 4 Sd 39.30| 4.28 | 7.35 | 6.08 57.00
South Desbarres O-76 | 380966 | 2 | 5 sd 51.22 5.78 57.00
South Desbarres O-76 | 3809.66 | 2 6 Sd 50.78 5.27 56.05
South Desbarres O-76 | 3809.66 | 2 7 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 2 8 Sd 50.74 6.26 57.00
South Desbarres O-76 | 3809.66 2 9 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 2 | 10 Kfs + Chl 53.16 24.59 | 4.92 3.71 5.65 92.04
South Desbarres O-76 | 3809.66 | 2 | 11 Chl +TiO, 24.85 | 7.73 | 17.17 | 26.58 5.09 | 1.71 83.13
South Desbarres O-76 | 3809.66 | 2 | 12 Ank 14.94| 2.15| 9.51 | 30.40 57.00
South Desbarres O-76 | 3809.66 | 2 | 13 Sd 50.19| 1.36 5.45 57.00
South Desbarres O-76 | 3809.66 | 2 | 14 Chl 32.85 22.36 | 24.51 4.05 83.76
South Desbarres O-76 | 3809.66 | 2 | 15 Sd 50.77 6.23 57.00
South Desbarres O-76 | 380966 | 2 | 16 Qz 100.00 100.00
South Desbarres O-76 | 380966 | 2 | 17 Sd 52.42 4.58 57.00
South Desbarres O-76 | 3809.66 | 2 | 18 Sd 51.54 5.46 57.00
South Desbarres O-76 | 3809.66 | 2 | 19 Sd 51.97 5.03 57.00
South Desbarres O-76 | 3809.66 | 3 | 1 Sd 41.64| 3.98| 6.75 | 4.63 57

South Desbarres O-76 | 3809.66 | 3 2 Cal 56.00 56.00
South Desbarres O-76 | 380966 | 3 | 3 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 3 4 Cal 56.00 56.00
South Desbarres O-76 | 380966 | 3 | 5 Fe-Cal 4.22 52.78 57.00
South Desbarres O-76 | 380966 | 3 | 6 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 3 | 7 Kfs 67.62 17.56 14.82 100.00
South Desbarres O-76 | 380966 | 3 | 8 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 3 | 9 Sd 39.20| 4.04 | 8.34 | 5.41 57.00
South Desbarres O-76 | 3809.66 | 3 | 10 Qz+Sd 49.71 38.71 3.44 | 595 97.80
South Desbarres O-76 | 3809.66 | 3 | 11 Sd 39.10] 4.12 | 8.58 | 5.21 57.00
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Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig.| Pos. Min. ID SiO, | TiO, | Al,O;3 | FeO, | MnO| MgO | CaO | Na,O | KO | P,Os | SO; | Cr,03 | ZrO, | ZnO| BaO | Ce,O3 | SnO, | WO; | Ag,0 Cl Sro Total

South Desbarres O-76 | 3809.66 | 4 1 Kfs 67.10 17.07 15.83 100.00
South Desbarres O-76 | 380966 | 4 | 2 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 4 | 3 Sd+Qz 3.85 44.28|1.40 | 465 | 2.82 57.00
South Desbarres O-76 | 3809.66 | 4 | 4 Sd+Chl 4.58 2.41 |39.32|1.81| 510 | 3.78 57.00
South Desbarres O-76 | 3809.66 | 4 5 Sd+Chl 7.32 4.25 |34.84| 1.56 | 4.04 | 3.98 1.02 57.00
South Desbarres O-76 | 3809.66 | 4 | 6 Sd+Chl 3.82 2.06 |39.78|1.60 | 6.41 | 3.33 57.00
South Desbarres O-76 | 3809.66 | 5 1 Ank 14.07 10.37 | 32.56 57.00
South Desbarres O-76 | 380966 | 5 | 2 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 5 3 Sd+Chl 5.17 2.13 |39.52| 1.55| 3.53 | 4.25 0.85 57.00
South Desbarres O-76 | 3809.66 | 5 | 4 Sd 37.58| 2.27 | 11.47| 5.68 57.00
South Desbarres O-76 | 380966 | 5 | 5 Qz 100.00 100.00
South Desbarres O-76 | 380966 | 5 | 6 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 5 7 Fe-Cal 1.88 55.12 57.00
South Desbarres O-76 | 3809.66 | 5 | 8 Sd 3.51 43.84 4.82 | 4.84 57.00
South Desbarres O-76 | 3809.66 | 5 | 9 Sd 2.34 43.50| 1.54 | 3.68 | 5.94 57.00
South Desbarres O-76 | 3809.66 | 5 | 10 Sd 4.68 43.82 4.41 | 3.03 55.93
South Desbarres O-76 | 3809.66 | 6 | 1 Sd 47.31]1.41| 518 | 3.10 57.00
South Desbarres O-76 | 3809.66 | 6 | 2 Ms +Chl 51.66 27.60 | 3.36 1.32 | 1.22 7.06 92.21
South Desbarres O-76 | 3809.66 | 6 | 3 Sd+Qz 3.08 40.61| 1.73| 6.30 | 3.97 55.68
South Desbarres O-76 | 3809.66 | 6 | 4 Hole 44.24 5.56 | 6.40 56.20
South Desbarres O-76 | 380966 | 6 | 5 Sd 46.63| 1.27 | 4.22 | 4.88 57.00
South Desbarres O-76 | 3809.66 | 6 | 6 Sd+Qz 1.32 41.91]2.00| 8.23 | 3.55 57.00
South Desbarres O-76 | 3809.66 | 6 7 Qz 99.39 0.61 100.00
South Desbarres O-76 | 3809.66 | 6 | 8 Sd+Qz 1.13 42.33|2.96| 8.13 | 2.45 57.00
South Desbarres O-76 | 380966 | 6 | 9 Sd+Chl 1.57 1.08 | 41.66| 1.80 | 7.06 | 3.37 56.53
South Desbarres O-76 | 3809.66 | 6 | 10 Sd+Chl 4.94 1.49 |41.01]/0.99| 5.29 | 3.29 57
South Desbarres O-76 | 3809.66 | 6 | 11 Sd+Chl 1.71 1.06 | 42.65| 1.09 | 4.57 | 3.53 | 1.72 56.33
South Desbarres O-76 | 3809.66 | 6 | 12 Sd+Chl 4.56 2.57 |40.21|1.11| 4.95 | 3.15 56.54
South Desbarres O-76 | 3809.66 | 6 | 13 Sd+Chl 3.49 1.53 | 42.58| 1.01| 4.33 | 3.57 56.53
South Desbarres O-76 | 3809.66 | 6 | 14 Sd+Chl 2.17 1.46 | 44.75| 1.19| 3.51 | 3.93 57.00
South Desbarres O-76 | 3809.66 | 6 | 15 Sd+Chl 6.36 3.40 |37.89|0.76 | 4.37 | 2.92 0.71 56.42
South Desbarres O-76 | 3809.66 | 6 | 16 Sd+Chl 5.95 3.21 |38.50| 0.89 | 3.86 | 2.94 1.03 56.38
South Desbarres O-76 | 3809.66 | 7 | 1 Sd(+ some Qz) 1.48 39.77| 1.09 | 10.80| 3.86 57.00
South Desbarres O-76 | 3809.66 | 7 | 2 Kfs 66.02 18.20 15.79 100.00
South Desbarres O-76 | 3809.66 | 7 | 3 Ank 13.70] 1.12] 9.79 | 32.39 57.00
South Desbarres O-76 | 3809.66 7 4 TiO, 96.66| 1.57 | 1.77 100.00
South Desbarres O-76 | 380966 | 7 | 5 Sd(+ some Qz) 1.15 40.21|1.17 | 11.49| 2.98 57.00
South Desbarres O-76 | 3809.66 | 7 | 6 Ab 69.05 19.44 11.51 100.00
South Desbarres O-76 | 3809.66 | 7 7 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 7 | 8 Qz 99.26 0.74 100.00
South Desbarres O-76 | 380966 | 7 | 9 Afs +Chl 42.41 15.33 | 15.94 1.63 | 1.13 | 1.32 | 6.04 83.79
South Desbarres O-76 | 3809.66 | 7 | 10 Py 5.71 3.39 | 28.87 0.93 0.48 60.63 100.00
South Desbarres O-76 | 3809.66 | 7 | 11 Kfs+Chl 37.72 | 2.15 | 19.18 | 18.54 3.96 2.01 83.56
South Desbarres O-76 | 380966 | 7 | 12 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 7 | 13 Kfs 66.95 17.60 15.44 100.00
South Desbarres O-76 | 3809.66 | 7 | 14 Hole 59.61 10.04 | 7.76 2.35 | 6.30 | 4.28 | 6.26 1.68 98.28
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Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig.| Pos. Min. ID SiO, | TiO, | Al,O;3 | FeO, | MnO| MgO | CaO | Na,O | KO | P,Os | SO; | Cr,03 | ZrO, | ZnO| BaO | Ce,O3 | SnO, | WO; | Ag,0 Cl Sro Total
South Desbarres O-76 | 3809.66 | 8 | 1 Sd 42.33| 1.39 | 11.62| 1.65 57.00
South Desbarres O-76 | 3809.66 | 8 | 2 Ms 46.04 | 0.68 | 32.87 | 3.22 1.78 | 8.43 93.00
South Desbarres O-76 | 3809.66 | 8 | 3 Chl 30.46 21.51 | 25.55 5.92 0.81 84.26
South Desbarres O-76 | 3809.66 | 8 | 4 Sd 37.35| 0.95| 13.46| 5.25 57.00
South Desbarres O-76 | 380966 | 8 | 5 Sd 36.44 | 0.93 | 13.50| 6.13 57.00
South Desbarres O-76 | 3809.66 | 8 | 6 Chl 29.50 22.53 | 26.23 6.10 84.35
South Desbarres O-76 | 3809.66 | 8 | 7 Sd 37.93 13.85| 5.22 57.00
South Desbarres O-76 | 3809.66 | 8 | 8 Sd 38.20| 0.79 | 12.44 | 5.57 57.00
South Desbarres O-76 | 3809.66 | 8 | 9 Chl 30.49 22.18 | 22.84 8.37 0.47 84.35
South Desbarres O-76 | 3809.66 | 8 | 10 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 8 | 11 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 8 | 12 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 8 | 13 TiO+Py+Qz 122 |33.07 17.88 1.54 45.95 99.64
South Desbarres O-76 | 3809.66 | 9 | 1 Sd 37.95| 1.09 | 12.68| 5.27 57.00
South Desbarres O-76 | 380966 | 9 | 2 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 9 | 3 Chl+Cal 21.12 16.88 | 38.17 4.96 | 2.07 83.19
South Desbarres O-76 | 380966 | 9 | 4 Qz 100.00 100
South Desbarres O-76 | 380966 | 9 | 5 Qz 100.00 100.00
South Desbarres O-76 | 380966 | 9 | 6 Sd(+ some Chl + TiO,) 279 | 0.90 | 2.02 | 34.68|0.84|11.41| 4.35 57.00
South Desbarres O-76 | 3809.66 | 9 | 7 Sd 38.04| 1.01]12.61] 5.34 57.00
South Desbarres O-76 | 3809.66 | 9 | 8 Chi(+some TiO,) 29.71 | 0.82 | 22.53 | 25.89 5.64 0.39 85.00
South Desbarres O-76 | 3809.66 | 9 | 9 Chl+Cal 18.83 16.37 | 35.87 8.11 | 3.29 82.47
South Desbarres O-76 | 3809.66 | 9 10 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 10 | 1 Sd 36.75| 0.99 | 13.55| 5.71 57.00
South Desbarres O-76 | 3809.66 | 10 | 2 Sd 37.33| 1.37 | 12.81] 5.48 57.00
South Desbarres O-76 | 3809.66 | 10 | 3 Chl 28.10 20.22 | 28.86 6.18 | 0.69 0.54 84.58
South Desbarres O-76 | 3809.66 | 10 | 4 Py(+some Qz) 0.78 28.19 71.03 100.00
South Desbarres O-76 | 3809.66 | 10 | 5 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 10 | 6 Py+Chl 20.34 14.40 | 40.19 8.49 | 1.62 14.48 99.52
South Desbarres O-76 | 3809.66 | 10 | 7 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 10 | 8 Kfs 65.89 17.60 | 1.48 15.03 100.00
South Desbarres O-76 | 3809.66 | 10 | 9 ChI+TiO, 28.99 | 1.93 | 19.56 | 24.93 8.81 0.79 85.00
South Desbarres O-76 | 3809.66 | 10 | 10 Py+Chl+Fsp 6.99 6.17 | 36.06 251 | 0.90 | 2.52 42.57 1.54 99.25
South Desbarres O-76 | 3809.66 | 10 | 11 Chi(+ some TiOy) 28.60 | 0.86 | 21.11 | 26.89 6.98 0.57 85.00
South Desbarres O-76 | 3809.66 | 10 | 12 Ab 68.73 19.16 12.10 100.00
South Desbarres O-76 | 3809.66 | 10 | 13 Ms altering Chl + TiO, 53.61 | 0.96 | 22.58 | 7.08 2.97 5.25 92.43
South Desbarres O-76 | 3809.66 | 10 | 14 Ab 67.46 19.17 | 1.25 11.59| 0.54 100.00
South Desbarres O-76 | 3809.66 | 10 | 15 Sd 38.98| 1.42|12.23| 4.38 57.00
South Desbarres O-76 | 3809.66 | 10 | 16 Sd 35.45| 0.81 | 14.44| 6.30 57.00
South Desbarres O-76 | 3809.66 | 10 | 17 Sd 36.86| 0.61 | 14.35| 5.18 57.00
South Desbarres O-76 | 3809.66 | 10 | 18 Py(+ some Chl + Sd) 5.28 4.41 |33.00 2.50 | 0.54 54.27 100.00
South Desbarres O-76 | 3809.66 | 10 | 19 Sd(+ some Chl) 2.73 1.86 | 37.15| 3.51| 7.10 | 4.65 57.00
South Desbarres O-76 | 3809.66 | 11 | 1 Sd 1.07 | 48.67 | 0.96 | 3.05 | 3.25 57.00
South Desbarres O-76 | 3809.66 | 11 | 2 Sd 44.05| 3.18| 7.67 | 2.10 57.00
South Desbarres O-76 | 3809.66 | 11 | 3 Sd(+ some Chl) 2.46 1.18 |43.99] 0.82 | 5.46 | 3.10 57.00
South Desbarres O-76 | 3809.66 | 11 | 4 Sd(+ some Qz) 1.69 39.50| 4.04| 9.21 | 2.56 57.00
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Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig.| Pos. Min. ID SiO, | TiO, | Al,O;3 | FeO, | MnO| MgO | CaO | Na,O | KO | P,Os | SO; | Cr,03 | ZrO, | ZnO| BaO | Ce,O3 | SnO, | WO; | Ag,0 Cl Sro Total

South Desbarres O-76 | 3809.66 | 11 | 5 Ab 63.16 16.18 | 1.89 7.25 | 10.84 | 0.68 100.00
South Desbarres O-76 | 3809.66 | 11 | 6 Ab 68.52 17.96 | 1.74 11.78 100.00
South Desbarres O-76 | 3809.66 | 11 | 7 Qz 99.54 0.46 100.00
South Desbarres O-76 | 3809.66 | 11 | 8 Ms+Chl 40.57 23.18 | 17.51 2.74 | 1.60 7.39 93.00
South Desbarres O-76 | 3809.66 | 11 | 9 Sd+Chl 8.01 3.03 | 34.60| 3.61| 2.93 | 3.24 | 1.57 57.00
South Desbarres O-76 | 3809.66 | 11 | 10 Sd+Qz 42.28|3.10| 6.21 | 5.40 57.00
South Desbarres O-76 | 3809.66 | 11 | 11 Sd+Qz 49.92 6.61 0.47 57
South Desbarres O-76 | 3809.66 | 11 | 12 Qz+ Chl 97.46 0.82 | 1.72 100.00
South Desbarres O-76 | 3809.66 | 11 | 13 Sd + Chl 8.81 5.59 |33.37|0.90| 5.20 | 3.13 57.00
South Desbarres O-76 | 3809.66 | 11 | 14 Sd+ Chl 4.21 1.50 | 41.54| 1.01| 4.75 | 3.61 56.62
South Desbarres O-76 | 3809.66 | 11 | 15 Sd 1.00 | 47.73| 1.16 | 3.73 | 3.39 57.00
South Desbarres O-76 | 3809.66 | 11 | 16 Qz 99.25 0.75 100.00
South Desbarres O-76 | 3809.66 | 11 | 17 Ms+Chl 36.58 21.47 123.38] 0.69 | 3.32 | 1.95 5.60 93.00
South Desbarres O-76 | 3809.66 | 11 | 18 Sd 44.00| 2.34 | 8.64 | 2.02 57.00
South Desbarres O-76 | 3809.66 | 11 | 19 Sd 43.86| 3.22| 7.98 | 1.95 57.00
South Desbarres O-76 | 3809.66 | 11 | 20 Ms+Chl 34.91 24.51 | 22.21 219 | 1.68 | 1.07 | 6.41 93.00
South Desbarres O-76 | 3809.66 | 11 | 21 Sd(+ some Chl) 1.30 1.27 |42.45|0.75| 6.50 | 4.72 57.00
South Desbarres O-76 | 3809.66 | 11 | 22 Sd(+ some Qz) 11.89 1.84 |34.97(1.09| 4.10 | 2.74 0.36 57.00
South Desbarres O-76 | 3809.66 | 12 | 1 Ank 12.19] 2.99 | 8.88 | 32.94 57.00
South Desbarres O-76 | 3809.66 | 12 | 2 Sd 50.87 | 0.60 5.53 57.00
South Desbarres O-76 | 3809.66 | 12 | 3 Ank 15.90 | 2.92 | 9.13 | 29.04 57.00
South Desbarres O-76 | 3809.66 | 12 | 4 Sd 52.02 4.98 57.00
South Desbarres O-76 | 3809.66 | 12 | 5 Sd 50.91| 0.68 5.42 57.00
South Desbarres O-76 | 3809.66 | 12 | 6 Ank 13.93| 2.44 | 8.64 | 32.00 57.00
South Desbarres O-76 | 3809.66 | 12 | 7 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 12 | 8 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 12 9 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 12 | 10 Qz 99.51 0.49 100.00
South Desbarres O-76 | 3809.66 | 12 | 11 Sd 51.32| 0.63 5.05 57.00
South Desbarres O-76 | 3809.66 | 12 | 12 Pl altering into chl 39.92 7.47 | 19.05 4.59 | 8.04 | 267 1.23 82.97
South Desbarres O-76 | 3809.66 | 12 | 13 Chl 30.66 21.32 | 24.03 4.87 | 0.90 0.72 82.50
South Desbarres O-76 | 3809.66 | 12 | 14 Chl 28.34 22.03 | 26.35 5.02 | 0.83 82.56
South Desbarres O-76 | 3809.66 | 12 | 15 Chl 27.54 | 3.66 | 21.28 | 26.54 4.93 83.94
South Desbarres O-76 | 3809.66 | 12 | 16 Sd+Py+Ab + Chl 6.44 3.21 | 27.65|2.33| 5.27 | 3.20 | 2.29 5.64 56.00
South Desbarres O-76 | 3809.66 | 12 | 17 Ab +Chl + Sd 32.45 6.13 | 25.95 5.45 | 6.14 | 3.60 79.71
South Desbarres O-76 | 3809.66 | 12 | 18 Chl 29.64 21.22 | 24.95 5.60 0.88 82.29
South Desbarres O-76 | 3809.66 | 12 | 19 Py+ Chl+Ab 2.06 2.02 | 29.62 0.85 | 6.60 56.52 97.66
South Desbarres O-76 | 3809.66 | 12 | 20 Sd 50.46 1.33 | 5.22 57.00
South Desbarres O-76 | 3809.66 | 12 | 21 Ank 14.16| 2.36 | 9.43 | 31.05 57.00
South Desbarres O-76 | 3809.66 | 12 | 22 Ank 1.36 13.15| 2.75| 8.40 | 31.33 57.00
South Desbarres O-76 | 3809.66 | 12 | 23 Sd 51.98 5.02 57.00
South Desbarres O-76 | 3809.66 | 12 | 24 Sd 41.41)| 3.25| 9.33 | 3.02 57.00
South Desbarres O-76 | 3809.66 | 12 | 25 Chl+Ab 30.47 20.83 | 22.77 5.05 | 1.08 | 1.34 | 0.82 82
South Desbarres O-76 | 3809.66 | 12 | 26 Chl+Ab 28.10 20.71 | 26.54 5.08 | 0.66 | 1.50 82.58
South Desbarres O-76 | 3809.66 | 12 | 27 Ab+Chl 32.28 23.09 | 24.35 5.98 | 0.89 | 7.95 | 0.91 95.45
South Desbarres O-76 | 3809.66 | 12 | 28 Sd+Chl 1.26 1.17 | 47.85) 0.62 | 1.41 | 4.69 57.00
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Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig.| Pos. Min. ID SiO, | TiO, | Al,O;3 | FeO, | MnO| MgO | CaO | Na,O | KO | P,Os | SO; | Cr,03 | ZrO, | ZnO| BaO | Ce,O3 | SnO, | WO; | Ag,0 Cl Sro Total

South Desbarres O-76 | 3809.66 | 12 | 29 Sd 50.11 5.43 | 1.46 57.00
South Desbarres O-76 | 3809.66 | 13 | 1 Sd 38.57| 1.26 | 11.62| 5.55 57.00
South Desbarres O-76 | 3809.66 | 13 | 2 Sd 37.43| 1.08 | 13.53| 4.96 57.00
South Desbarres O-76 | 3809.66 | 13 | 3 Sd 35.96| 1.00 | 14.24 | 5.80 57.00
South Desbarres O-76 | 3809.66 | 13 | 4 Sd 41.01] 1.43 | 10.64 | 3.92 57.00
South Desbarres O-76 | 3809.66 | 13 | 5 Sd+ Qz 1.40 36.81] 0.76 | 12.32| 5.71 57.00
South Desbarres O-76 | 3809.66 | 13 | 6 Sd 36.26 | 1.02 | 14.27 | 5.45 57.00
South Desbarres O-76 | 3809.66 | 13 | 7 Sd 37.50| 1.11]12.59| 5.80 57.00
South Desbarres O-76 | 3809.66 | 13 | 8 Sd+Chl 5.59 3.40 | 31.48| 0.96 | 11.04| 4.02 56.48
South Desbarres O-76 | 3809.66 | 13 | 9 Sd 37.95| 1.44 | 10.61| 7.00 57.00
South Desbarres O-76 | 3809.66 | 13 | 10 Sd 36.25| 0.96 | 14.19| 5.60 57.00
South Desbarres O-76 | 3809.66 | 13 | 11 Sd 38.14| 1.04 | 12.42| 5.40 57.00
South Desbarres O-76 | 3809.66 | 13 | 12 Sd 37.07| 1.12|12.97| 5.84 57.00
South Desbarres O-76 | 3809.66 | 13 | 13 Sd+Qz 0.99 38.16| 0.83 | 12.19| 4.85 57.00
South Desbarres O-76 | 3809.66 | 13 | 14 Qz 95.49 1.75 | 2.76 100.00
South Desbarres O-76 | 3809.66 | 13 | 15 Chl+Ab 27.98 21.88 | 26.97 5.03 | 0.60 | 1.13 83.60
South Desbarres O-76 | 3809.66 | 13 | 16 Chl 24.58 20.62 | 31.31 5.52 | 0.93 82.97
South Desbarres O-76 | 3809.66 | 13 | 17 Chl+ Ab 26.23 19.79 | 29.46 4.49 | 051 | 2.67 83.15
South Desbarres O-76 | 3809.66 | 13 | 18 Chl+ Ab 26.47 21.04 | 27.66 552 | 0.65 | 1.23 82.55
South Desbarres O-76 | 3809.66 | 13 | 19 Chl 24.58 18.03 | 32.44 6.15 | 1.94 83.11
South Desbarres O-76 | 3809.66 | 13 | 20 Sd+Chl 9.35 8.08 | 26.57| 1.23| 5.60 | 2.11 | 1.21 54.16
South Desbarres O-76 | 3809.66 | 13 | 21 Chl 28.59 21.73 | 27.64 5.65 83.61
South Desbarres O-76 | 3809.66 | 13 | 22 Chl 26.01 | 1.24 | 20.37 | 29.24 518 | 1.04 83.08
South Desbarres O-76 | 3809.66 | 13 | 23 Chl+Sd+ Ab 46.21 1.31 | 29.11 1.75 | 1.91 | 3.20 83.50
South Desbarres O-76 | 3809.66 | 13 | 24 Chl+Ab 29.28 21.01 | 21.80 4.75 1.88 78.73
South Desbarres O-76 | 3809.66 | 13 | 25 TiO, 96.42| 097 | 1.23 1.38 100.00
South Desbarres O-76 | 3809.66 | 13 | 26 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 13 | 27 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 13 | 28 Fe-Cal 1.34 55.66 57.00
South Desbarres O-76 | 3809.66 | 13 | 29 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 13 | 30 Chl 28.81 22.43 | 26.61 5.42 83.27
South Desbarres O-76 | 3809.66 | 13 | 31 Kfs 66.10 18.40 15.50 100.00
South Desbarres O-76 | 3809.66 | 13 | 32 Chl+Mixture 30.46 21.20 | 23.50 5.02 | 0.65 | 1.32 | 0.77 83
South Desbarres O-76 | 3809.66 | 13 | 33 TiOo, 97.18| 1.14 1.69 100.00
South Desbarres O-76 | 3809.66 | 13 | 34 TiO, 97.32 1.04 1.63 100.00
South Desbarres O-76 | 3809.66 | 13 | 35 Ap 0.60 47.90 44.37 92.87
South Desbarres O-76 | 3809.66 | 13 | 36 Py 0.94 28.69 70.37 100.00
South Desbarres O-76 | 3809.66 | 13 | 37 Sd 37.91| 1.05| 12.44| 5.59 57.00
South Desbarres O-76 | 3809.66 | 13 | 38 Mixture 16.73 15.61 | 30.25 5.00 | 2.92 | 19.70 0* 90.20
South Desbarres O-76 | 3809.66 | 13 | 39 Chli(+some Cal + Ab) 29.89 17.57 | 23.74 5.05 | 3.94 | 1.48 | 0.31 0.60 82.59
South Desbarres O-76 | 3809.66 | 13 | 40 Chl(+ some Py) 25.19 16.80 | 26.97 3.58 | 1.33 2.46 76.32
South Desbarres O-76 | 3809.66 | 13 | 41 Fe-Cal 1.09 51.97 53.06
South Desbarres O-76 | 3809.66 | 13 | 42 Sd(+ some Chl) 2.35 1.03 |38.59| 1.00 | 9.47 | 4.56 57.00
South Desbarres O-76 | 3809.66 | 14 | 1 Sd 38.46| 1.16 | 11.84 | 5.54 57.00
South Desbarres O-76 | 3809.66 | 14 | 2 Chl 30.30 | 1.12 | 18.66 | 24.01 10.42 84.52
South Desbarres O-76 | 3809.66 | 14 | 3 Chl 34.57 | 2.23 | 19.37 | 22.74 4.64 0.74 84.28
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Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig.| Pos. Min. ID SiO, | TiO, | Al,O; | FeO; | MNO| MgO | CaO | Na,0 | K,O | P,Os | SO; | Cr,03 | ZrO, | ZnO| BaO | Ce,05 | SnO, | WO; | Ag,0 Cl | Sro Total

South Desbarres O-76 | 3809.66 | 14 | 4 Chl 31.25 | 1.60 | 18.47 | 22.17 11.10 84.58
South Desbarres O-76 | 3809.66 | 14 | 5 Chl+ Cal 31.17 | 0.77 | 19.56 | 22.79 10.32| 0.40 85.00
South Desbarres O-76 | 3809.66 | 14 | 6 Chl 30.91 | 1.50 | 17.96 | 23.45 10.69 84.52
South Desbarres O-76 | 3809.66 | 14 | 7 Sd+ Cal+ Qz 1.51 36.65| 1.14 | 12.37 | 5.32 57.00
South Desbarres O-76 | 3809.66 | 14 | 8 Sd+ Cal+ Qz 0.97 38.61] 0.86 | 10.86| 5.21 56.52
South Desbarres O-76 | 3809.66 | 14 | 9 Chl( Sd+TiO,) 27.65 | 3.09 | 20.46 | 26.81 483 0.99 83.84
South Desbarres O-76 | 3809.66 | 14 | 10 Sd 38.87 | 1.13 | 10.56 | 6.45 57.00
South Desbarres O-76 | 3809.66 | 14 | 11 Sd 41.88| 1.01] 9.18 | 4.92 57.00
South Desbarres O-76 | 3809.66 | 14 | 12 Chl(+ some TiO,) 57.26 | 0.82 | 10.27 | 13.71 247 84.52
South Desbarres 0-76 | 3809.66 | 14 | 13 Chi(+ some TiO,) 29.80 | 1.09 | 18.67 | 24.91 9.92 84.38
South Desbarres O-76 | 3809.66 | 14 | 14 Chl(+ some TiO,) 29.68 | 0.78 | 19.03 | 24.70 9.97 84.17
South Desbarres O-76 | 3809.66 | 14 | 15 Chl 28.36 21.73 | 26.98 7.07 84.14
South Desbarres O-76 | 3809.66 | 14 | 16 Sd 0.98 36.77 | 1.02| 12.71| 5.53 57.00
South Desbarres O-76 | 3809.66 | 14 | 17 Chl 32.40 22.13 | 24.57 5.25 84.36
South Desbarres O-76 | 3809.66 | 14 | 18 Ank 14.05| 1.12 | 10.35| 31.48 57.00
South Desbarres O-76 | 3809.66 | 14 | 19 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 14 | 20 Ab 68.81 19.38 | 0.64 10.64| 0.53 100.00
South Desbarres O-76 | 3809.66 | 14 | 21 Qz 98.03 0.88 | 1.09 100.00
South Desbarres O-76 | 3809.66 | 14 | 22 Qz 95.49 1.40 | 3.11 100.00
South Desbarres O-76 | 3809.66 | 15 | 1 Sd 38.34| 1.13 | 12.24| 5.29 57.00
South Desbarres O-76 | 3809.66 | 15 | 2 sd 38.08| 1.27 | 11.65| 6.00 57.00
South Desbarres O-76 | 3809.66 | 15 | 3 Sd 38.77| 1.57 | 10.22| 6.44 57.00
South Desbarres O-76 | 380966 | 15 | 4 sd 36.82| 0.97 | 13.66| 5.55 57
South Desbarres O-76 | 3809.66 | 15 | 5 Sd 37.42| 1.20 | 13.79| 4.59 57.00
South Desbarres O-76 | 3809.66 | 15 | 6 Sd 35.62| 1.00 | 14.41| 5.97 57.00
South Desbarres O-76 | 3809.66 | 15 | 7 Sd 36.46 | 1.08 | 13.89| 5.57 57.00
South Desbarres O-76 | 3809.66 | 15 | 8 Sd 37.96| 0.99 | 12.73| 5.32 57.00
South Desbarres O-76 | 3809.66 | 15 | 9 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 15 | 10 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 15 | 11 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 15 | 12 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 15 | 13 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 15 | 14 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 15 | 15 Cal 56.00 56.00
South Desbarres O-76 | 3809.66 | 15 | 16 Kfs 65.76 19.08 | 0.98 14.18 100.00
South Desbarres O-76 | 3809.66 | 15 | 17 Chl 29.11 21.34 | 28.23 5.31 83.98
South Desbarres O-76 | 3809.66 | 15 | 18 Sd+Chl 14.62 10.60 | 23.69 5.48 | 1.63 56.01
South Desbarres O-76 | 3809.66 | 15 | 19 Sd+Chl 17.42 12.99 | 21.52 3.29 | 0.78 56.00
South Desbarres O-76 | 3809.66 | 15 | 20 Sd+Chl 16.09 11.83 | 22.66 439 | 1.31 56.28
South Desbarres O-76 | 3809.66 | 15 | 21 Sd+ Chl 9.62 6.52 | 29.33| 1.05| 5.84 | 2.60 | 1.35 56.31
South Desbarres O-76 | 3809.66 | 15 | 22 Sd+Chl 12.88 10.51 [ 25.12| 0.50 | 5.18 | 2.27 56.45
South Desbarres O-76 | 3809.66 | 15 | 23 Sd+Chl 6.38 4.85 | 31.56| 0.64 | 9.80 | 3.77 57.00
South Desbarres O-76 | 3809.66 | 15 | 24 Chl + Sd 23.70 19.43 | 33.90 5.73 | 1.59 84.34
South Desbarres O-76 | 3809.66 | 15 | 25 Ms 52.13 27.26 | 2.44 2.30 8.55 92.67
South Desbarres O-76 | 3809.66 | 15 | 26 Ms 52.95 | 1.00 | 24.88 | 1.73 1.66 0.74 | 10.03 93.00
South Desbarres O-76 | 3809.66 | 15 | 27 Chl+Py 41.13 | 1.51 | 12.56 | 22.33 3.34 2.98 83.87
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Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig.| Pos. Min. ID SiO, | TiO, | Al,O;3 | FeO, | MnO| MgO | CaO | Na,O | KO | P,Os | SO; | Cr,03 | ZrO, | ZnO| BaO | Ce,O3 | SnO, | WO; | Ag,0 Cl Sro Total

South Desbarres O-76 | 3809.66 | 15 | 28 Chi+Py+Qz 43.92 14.44 | 20.45 3.24 2.12 84.18
South Desbarres O-76 | 3809.66 | 15 | 29 Ap 0.98 49.80 43.70 94.48
South Desbarres O-76 | 3809.66 | 15 | 30 Py+Qz 11.05 25.46 63.49 100.00
South Desbarres O-76 | 3809.66 | 16 | 1 Sd+Chl 1.60 1.73 | 35.32| 1.19 [ 12.00| 5.16 57.00
South Desbarres O-76 | 3809.66 | 16 | 2 Sd+Chl 1.80 1.98 |38.18|2.81| 9.54 | 2.31 0.38 57.00
South Desbarres O-76 | 3809.66 | 16 | 3 Sd+Chl 3.22 2.30 |33.68|0.85|11.62| 5.32 57.00
South Desbarres O-76 | 3809.66 | 16 | 4 Sd+Chl 3.84 | 1.71 | 3.82 [32.58| 1.06 | 9.34 | 4.65 57.00
South Desbarres O-76 | 3809.66 | 16 | 5 Sd+Chl 3.47 3.07 |32.76| 0.67 | 12.45| 4.59 57.00
South Desbarres O-76 | 3809.66 | 16 | 6 Chl+Ap 32.58 20.23 | 21.41 462 | 217 224 | 1.32 84.55
South Desbarres O-76 | 3809.66 | 16 | 7 Chl 31.93 | 0.82 | 22.31|23.92 4.18 1.23 84.40
South Desbarres O-76 | 3809.66 | 16 | 8 Chl 28.59 | 0.75 | 20.78 | 28.88 4.81 0.56 84.37
South Desbarres O-76 | 3809.66 | 16 | 9 Chl 30.28 23.26 | 25.08 4.65 1.18 | 0.55 85.00
South Desbarres O-76 | 3809.66 | 16 | 10 Chl + Kfs 29.99 21.17 | 24.65 548 | 1.44 1.28 84
South Desbarres O-76 | 3809.66 | 16 | 11 Chl + Kfs 35.39 23.28 | 18.42 4.22 | 117 1.99 84.46
South Desbarres O-76 | 3809.66 | 16 | 12 Kfs 66.23 17.98 1.12 | 14.67 100.00
South Desbarres O-76 | 3809.66 | 16 | 13 Ab 69.22 18.54 12.24 100.00
South Desbarres O-76 | 3809.66 | 16 | 14 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 16 | 15 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 16 | 16 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 16 | 17 Chl+Ap 29.26 20.51 | 24.49 4.68 | 2.42 1.05 | 2.58 85.00
South Desbarres O-76 | 3809.66 | 16 | 18 Chl 30.54 21.22 | 27.26 5.50 0.48 85.00
South Desbarres O-76 | 3809.66 | 16 | 19 Chl 29.44 21.66 | 26.25 5.13 1.06 | 0.39 83.93
South Desbarres O-76 | 3809.66 | 16 | 20 Sd(+ some Qz) 1.13 39.80| 1.31]10.09| 4.66 57.00
South Desbarres O-76 | 3809.66 | 16 | 21 Chl(+ Fsp) 34.93 | 3.15 | 20.66 | 19.32 4.46 1.39 83.90
South Desbarres O-76 | 3809.66 | 17 | 1 Fe-Cal 1.17 | 0.89 54.93 57.00
South Desbarres O-76 | 3809.66 | 17 | 2 Ms 45.33 | 0.58 | 26.90 | 8.35 2.46 0.97 | 8.00 92.58
South Desbarres O-76 | 3809.66 | 17 3 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 17 | 4 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 17 | 5 Ank 14.21] 1.06 | 10.01] 31.72 57.00
South Desbarres O-76 | 3809.66 | 17 | 6 Ank 14.31] 0.79| 9.51 | 32.39 57.00
South Desbarres O-76 | 3809.66 | 17 | 7 Sd 37.07| 0.59 | 14.77 | 4.56 57.00
South Desbarres O-76 | 3809.66 | 17 | 8 Sd 37.36| 0.79 | 13.63| 5.22 57.00
South Desbarres O-76 | 3809.66 | 17 | 9 Sd 37.43| 1.31|12.41| 5.85 57.00
South Desbarres O-76 | 3809.66 | 17 | 10 Sd(+ some Qz) 1.30 37.39] 1.06 | 12.35| 4.90 57.00
South Desbarres O-76 | 3809.66 | 17 | 11 Sd 36.61| 1.04 | 13.89| 5.46 57.00
South Desbarres O-76 | 3809.66 | 17 | 12 Sd 38.89| 1.04 | 11.27 | 5.80 57.00
South Desbarres O-76 | 3809.66 | 17 | 13 Sd 33.19| 0.75 | 17.58 | 5.48 57.00
South Desbarres O-76 | 3809.66 | 17 | 14 Sd 37.26| 0.77 | 13.46 | 5.51 57.00
South Desbarres O-76 | 3809.66 | 17 | 15 Sd(+ some Qz) 1.66 1.16 |40.28| 0.74 | 11.29| 1.88 57.00
South Desbarres O-76 | 3809.66 | 17 | 16 Sd 38.70| 1.08 | 11.97 | 5.26 57.00
South Desbarres O-76 | 3809.66 | 17 | 17 Sd(+ some Qz) 3.34 2.27 |36.90|2.21| 8.94 | 2.78 0.56 57.00
South Desbarres O-76 | 3809.66 | 17 | 18 Sd+Ms 22.59 13.24 | 14.32| 0.47 | 2.71 | 0.51 2.82 56.66
South Desbarres O-76 | 3809.66 | 17 | 19 Sd(+ some Chl) 3.32 1.48 |36.23| 2.87 | 8.42 | 2.54 | 1.19 | 0.58 56.61
South Desbarres O-76 | 3809.66 | 17 | 20 Sd+Chl + Ms 11.27 6.04 |27.62|1.01| 7.63 | 1.35 1.72 56.64
South Desbarres O-76 | 3809.66 | 17 | 21 Ank 14.73] 1.15] 10.31] 30.80 57.00
South Desbarres O-76 | 3809.66 | 17 | 22 Ms+Chl 45.96 26.60 | 8.39 269 | 0.87 | 1.10 | 6.84 92.44
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Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig.| Pos. Min. ID SiO, | TiO, | Al,O;3 | FeO, | MnO| MgO | CaO | Na,O | KO | P,Os | SO; | Cr,03 | ZrO, | ZnO| BaO | Ce,O3 | SnO, | WO; | Ag,0 Cl Sro Total

South Desbarres O-76 | 3809.66 | 17 | 23 Ms+Chl 35.40 21.59 | 13.94 2.87 | 11.26| 1.01 | 5.40 0.99 92.45
South Desbarres O-76 | 3809.66 | 17 | 24 Chl 45.02 25.69 | 4.35 1.64 8.30 85.00
South Desbarres O-76 | 3809.66 | 17 | 25 Chl+Kfs(+ some Py) 43.76 24.56 | 4.96 210 | 1.22 7.59 0.82 85
South Desbarres O-76 | 3809.66 | 17 | 26 Sd 42.40| 1.30 | 10.61| 2.69 57.00
South Desbarres O-76 | 3809.66 | 17 | 27 Fe-Cal 1.46 55.54 57.00
South Desbarres O-76 | 3809.66 | 17 | 28 Qz+ others 76.56 8.39 | 7.60 1.67 3.94 0.99 99.16
South Desbarres O-76 | 3809.66 | 17 | 29 Chl 28.31 22.41|27.08 4.90 | 0.56 0.67 83.93
South Desbarres O-76 | 3809.66 | 17 | 30 Chl+Cal 27.90 21.97 | 25.25 5.75 | 1.99 82.87
South Desbarres O-76 | 3809.66 | 17 | 31 Ms+Chl 44.49 26.10 [ 12.26 3.12 6.32 92.28
South Desbarres O-76 | 3809.66 | 18 | 1 Sd 37.39| 1.03 | 13.37| 5.22 57.00
South Desbarres O-76 | 3809.66 | 18 | 2 Sd 38.16| 0.72 | 15.68| 2.45 57.00
South Desbarres O-76 | 3809.66 | 18 | 3 Sd 39.51| 1.05 | 14.49| 1.94 57.00
South Desbarres O-76 | 3809.66 | 18 | 4 Sd 36.84 | 0.97 | 13.75| 5.44 57.00
South Desbarres O-76 | 3809.66 | 18 | 5 Sd 37.00| 0.99 | 13.16| 5.85 57.00
South Desbarres O-76 | 3809.66 | 18 | 6 Sd 37.87 | 1.00 | 13.09| 5.03 57.00
South Desbarres O-76 | 3809.66 | 18 | 7 Ank 14.39| 1.06 | 10.02| 31.52 57.00
South Desbarres O-76 | 3809.66 | 18 | 8 Chl+Kfs 44.49 27.11] 3.99 1.60 7.81 85.00
South Desbarres O-76 | 3809.66 | 18 | 9 Chl + Sd+Py 36.80 | 1.15 | 8.61 | 22.00 3.62 | 495 | 1.84 3.15 82.12
South Desbarres O-76 | 3809.66 | 18 | 10 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 18 | 11 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 18 | 12 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 18 | 13 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 18 | 14 Qz 97.36 | 0.53 | 0.85 | 1.25 100.00
South Desbarres O-76 | 3809.66 | 18 | 15 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 18 | 16 Fe-Cal 1.97 | 0.72 54.32 57.00
South Desbarres O-76 | 3809.66 | 18 | 17 Chl 31.65 22.46 | 24.27 5.74 84.11
South Desbarres O-76 | 3809.66 | 18 | 18 Sd 38.74| 0.59 | 14.26 | 3.41 57.00
South Desbarres O-76 | 3809.66 | 18 | 19 Chl 30.35 21.47 | 27.06 5.59 84.48
South Desbarres O-76 | 3809.66 | 18 | 20 TiO, 1.70 | 94.11| 1.93 | 2.26 100.00
South Desbarres O-76 | 3809.66 | 19 | 1 Chr 15.41 | 23.51 10.84 50.24 100.00
South Desbarres O-76 | 3809.66 | 19 | 2 Sd 38.28| 0.95 | 12.44| 5.33 57.00
South Desbarres O-76 | 3809.66 | 19 | 3 Sd 0.96 39.34| 1.04 | 12.85| 2.81 57.00
South Desbarres O-76 | 3809.66 | 19 | 4 Sd 39.30| 1.00 | 11.61] 5.09 57.00
South Desbarres O-76 | 3809.66 | 19 | 5 Sd(+ some Chl) 1.56 0.96 |36.94| 0.72 | 12.23| 4.58 57.00
South Desbarres O-76 | 3809.66 | 19 | 6 Sd 37.20| 0.75 | 13.20| 5.85 57.00
South Desbarres O-76 | 3809.66 | 19 | 7 Sd 37.28| 1.20 | 12.89| 5.62 57.00
South Desbarres O-76 | 3809.66 | 19 | 8 Sd 37.06| 1.04 | 13.28| 5.62 57.00
South Desbarres O-76 | 3809.66 | 19 | 9 Kfs 66.75 17.72 1.17 | 14.36 100.00
South Desbarres O-76 | 3809.66 | 19 | 10 Sd 37.38| 0.95| 13.93| 4.75 57
South Desbarres O-76 | 3809.66 | 19 | 11 Sd 37.23 13.56 | 6.21 57.00
South Desbarres O-76 | 3809.66 | 19 | 12 Sd 36.04 | 1.05 | 14.16| 5.75 57
South Desbarres O-76 | 3809.66 | 19 | 13 Sd 37.85| 1.43 | 12.64| 5.08 57.00
South Desbarres O-76 | 3809.66 | 19 | 14 Sd 36.56 | 0.82 | 13.75| 5.86 57.00
South Desbarres O-76 | 3809.66 | 19 | 15 Kfs 67.11 17.70 15.19 100.00
South Desbarres O-76 | 3809.66 | 19 | 16 Sd+Mixture 6.70 454 |32.13]0.74| 6.69 | 3.72 | 1.65 | 0.38 56.54
South Desbarres O-76 | 3809.66 | 19 | 17 ChI+TiO, 37.20 | 27.23| 10.29 | 6.83 1.96 1.49 85.00

258




Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig.| Pos. Min. ID SiO, | TiO, | Al,O;3 | FeO, | MnO| MgO | CaO | Na,O | KO | P,Os | SO; | Cr,03 | ZrO, | ZnO| BaO | Ce,O3 | SnO, | WO; | Ag,0 Cl Sro Total

South Desbarres O-76 | 3809.66 | 19 | 18 Qz 99.22 0.78 100.00
South Desbarres O-76 | 3809.66 | 19 | 19 Afs+ Chl+ TiO, 26.00 |20.04| 12.39 | 7.12 1.62 10.30| 2.55 80.04
South Desbarres O-76 | 3809.66 | 19 | 20 Afs+ Chl+ TiO, 27.06 | 19.58 | 16.35 | 11.48 3.05 | 0.46 | 3.48 | 1.99 83.45
South Desbarres O-76 | 3809.66 | 19 | 21 Chl+Cal 26.21 20.54 | 29.50 6.38 | 0.94 83.58
South Desbarres O-76 | 3809.66 | 19 | 22 Chl +TiO, 29.72 [ 10.42| 18.60 | 19.76 4.22 1.08 83.81
South Desbarres O-76 | 3809.66 | 19 | 23 Chl 31.46 | 1.60 | 20.74 | 24.11 4.53 | 0.71 0.63 83.78
South Desbarres O-76 | 3809.66 | 20 | 1 Sd 37.90| 0.92 | 12.88| 5.30 57.00
South Desbarres O-76 | 3809.66 | 20 | 2 Chl+Sd 22.31 | 0.84 | 15.68 | 34.72| 0.78 | 5.70 | 4.39 84.44
South Desbarres O-76 | 3809.66 | 20 | 3 TiO,+Chl 14.20 | 51.34 | 10.87 | 18.02 3.24 | 1.08 98.75
South Desbarres O-76 | 3809.66 | 20 | 4 chl+Sd 20.41 | 0.78 | 15.16 | 37.33 8.47 | 2.01 84.17
South Desbarres O-76 | 3809.66 | 20 | 5 ChlI+TiO, 21.04 | 2.54 | 16.12 | 37.13| 0.64 | 5.44 | 1.44 84.36
South Desbarres O-76 | 3809.66 | 20 | 6 Chl+TiO, 19.47 | 9.01 | 15.01 | 32.97| 1.34 | 553 | 1.16 84.51
South Desbarres O-76 | 3809.66 | 20 | 7 Chl +Ab 30.40 21.48 | 21.45 4.41 4.05 | 0.97 82.76
South Desbarres O-76 | 3809.66 | 20 | 8 Chl 29.37 21.60 | 25.50 4.16 | 0.97 | 0.98 | 0.63 83.19
South Desbarres O-76 | 3809.66 | 20 | 9 Cal 2.72 | 52.63 1.65 57.00
South Desbarres O-76 | 3809.66 | 20 | 10 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 20 | 11 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 20 | 12 Ab 68.45 20.08 0.50 | 10.98 100.00
South Desbarres O-76 | 3809.66 | 20 | 13 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 20 | 14 Py+Chl 1.96 0.75 | 27.22 70.07 100.00
South Desbarres O-76 | 3809.66 | 20 | 15 Chl+Sd+TiO, 23.14 | 5.07 | 18.41|30.04 5.04 | 1.39 | 0.94 84.03
South Desbarres O-76 | 3809.66 | 20 | 16 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 21 | 1 Sd( + some Chl) 1.07 0.92 | 41.50| 3.17 | 7.75 | 2.59 57.00
South Desbarres O-76 | 3809.66 | 21 | 2 Sd 1.31 |41.10| 2.26 | 10.76 | 1.56 57.00
South Desbarres O-76 | 3809.66 | 21 | 3 Sd 40.86| 3.53 | 8.53 | 4.08 57.00
South Desbarres O-76 | 3809.66 | 21 | 4 Sd( + some Chl) 1.99 1.19 | 41.84|2.98 | 8.46 | 0.55 57.00
South Desbarres O-76 | 3809.66 | 21 | 5 Sd 3.16 2.03 |39.14| 1.22| 9.50 | 1.95 57.00
South Desbarres O-76 | 3809.66 | 21 | 6 Chl+Sd+TiO, 2413 | 1.77 | 16.02 | 35.26 | 1.05| 5.60 | 0.58 84.42
South Desbarres O-76 | 3809.66 | 21 | 7 Sd( + some Chl) 2.04 1.37 |40.93| 3.89| 6.97 | 1.46 57
South Desbarres O-76 | 3809.66 | 21 8 Chl(+ some TiO,) 31.82 | 212 | 21.79 | 22.27 7.00 85.00
South Desbarres O-76 | 3809.66 | 21 | 9 Chi(+ some TiO,) 29.57 | 2.18 | 20.03 | 26.40 6.38 84.55
South Desbarres 0-76 | 3809.66 | 21 | 10 | Chi(+ some Sd,TiO,, + Ab) | 26.22 | 1.67 | 17.33 [ 30.00| 1.26 | 6.20 | 0.65 | 1.13 84.45
South Desbarres O-76 | 3809.66 | 21 | 11 Kfs 67.42 18.47 2.57 | 11.54 100.00
South Desbarres O-76 | 3809.66 | 21 | 12 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 21 | 13 Sd+Chl+Afs+Py 9.01 4.13 |34.02| 1.72| 2.49 | 1.07 | 1.49 | 0.69 1.19 55.79
South Desbarres O-76 | 3809.66 | 21 | 14 Ank 16.70 | 1.58 | 9.52 | 29.20 57.00
South Desbarres O-76 | 3809.66 | 21 15 Qz 100.00 100.00
South Desbarres O-76 | 3809.66 | 21 | 16 Sd 42.73| 1.37 | 10.86 | 2.04 57.00
South Desbarres O-76 | 3809.66 | 21 | 17 Sd(+ some Qz) 1.50 40.86 | 1.36 | 10.93| 2.35 57.00
South Desbarres O-76 | 3809.66 | 22 | 1 Sd 38.61| 1.17 | 13.74| 3.48 57.00
South Desbarres O-76 | 3809.66 | 22 | 2 Sd 41.85| 1.28 | 10.30| 3.58 57.00
South Desbarres O-76 | 3809.66 | 22 | 3 Sd( + some Qz) 1.20 39.08| 2.49 | 10.68| 3.56 57.00
South Desbarres O-76 | 3809.66 | 22 | 4 Sd(+ some Chl) 1.94 1.75 |42.16] 1.04 | 8.71 | 1.05 56.65
South Desbarres O-76 | 3809.66 | 22 | 5 Sd( + some Qz) 1.73 44.75| 3.36 | 2.00 | 3.68 55.52
South Desbarres O-76 | 3809.66 | 22 | 6 Sd(+ some Chl) 3.14 1.73 |39.76| 2.33 | 3.51 | 4.09 54.56
South Desbarres O-76 | 3809.66 | 22 | 7 Sd(+ some Chl) 6.13 445 | 31.42| 1.53 | 5.96 | 6.56 56.04
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Table A-7A-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well

Depth(m) | Fig. | Pos Min. ID SiO, | TiO, | Al,O;3 | FeO, | MnO| MgO | CaO | Na,O | KO | P,Os | SO; | Cr,03 | ZrO, | ZnO| BaO | Ce,O3 | SnO, | WO; | Ag,0 Cl Sro Total
South Desbarres O-76 | 3809.66 | 22 | 8 ChlI+TiO, 33.26 | 2.44 | 21.39 | 20.13 7.34 | 0.45 85.00
South Desbarres O-76 | 3809.66 | 22 | 9 Chl+TiO, 26.78 | 1.90 | 19.18 | 27.68| 1.13 | 7.17 | 0.71 0.44 85.00
South Desbarres O-76 | 3809.66 | 22 | 10 ChlI+TiO, 24.47 | 1.55 | 16.61|32.76| 0.92 | 7.05 | 0.97 0.69 85.00
South Desbarres O-76 | 3809.66 | 25 1 Zm 32.20 67.80 100
South Desbarres O-76 | 3809.66 | 25 | 2 Ank 15.40 8.88| 31.72 56
South Desbarres O-76 | 3809.66 | 25 | 3 Qz 100.00 100
South Desbarres O-76 | 3809.66 | 25 | 4 Brt 38.41 57.35 4.23 | 100
South Desbarres O-76 | 3809.66 | 25 | 5 Py 1.15 1.01 | 27.33 70.50 100
South Desbarres O-76 | 3809.66 | 25 | 6 Mn-Cal 1.99 54.01 56
South Desbarres O-76 | 3809.66 | 25 | 7 Py(+some Ab) 3.23 2.37 | 26.77 1.26 66.36 100
South Desbarres O-76 | 3809.66 | 25 | 8 Py(+some Ab) 3.68 1.98 | 25.14 1.49 67.71 100
South Desbarres O-76 | 3809.66 | 25 | 9 Brt 37.95 62.05 100
South Desbarres O-76 | 3809.66 | 25 | 10 Py 2.41 1.45 | 25.96 70.17 100
South Desbarres O-76 | 3809.66 | 25 | 11 Ank 12.30| 2.17| 8.99| 32.53 56
South Desbarres O-76 | 3809.66 | 25 | 12 Brt 38.21 58.54 3.25 | 100
South Desbarres O-76 | 3809.66 | 25 | 13 Brt 36.90 63.10 100
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Table A-7A-2: Electron Microprobe chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig. | Pos. Mineral ID Si0, |TiO, |Al,O4 FeO; |[MnO |[MgO |CaO |[Na,0O |K,O |P,Os |[Cr,03 [BaO |[SrO |NiO SO, ZrO, Total
South Desbarres O-76 | 3809.66 | 1 1 Ank 0.02 | 13.75| 1.11 | 833 | 30.76 | 0.02 | 0.02 | 0.07 0.01 0.03 54
South Desbarres O-76 | 3809.66 | 1 2 Sd 0.03 | 0.04 | 0.07 |38.23| 091 | 12.01 | 454 | 0.15 | 0.03 | 0.06 0.03 0.04 56
South Desbarres O-76 | 3809.66 | 1 3 Sd 0.01 | 0.07 | 36.57| 0.90 | 11.82 | 543 | 0.22 | 0.03 | 0.05 0.04 0.09 0.03 55
South Desbarres O-76 | 3809.66 | 1 4 Ank 0.02 | 12.80| 2.12 | 8.14 | 30.98 | 0.11 0.03 | 0.04 0.00 0.09 | 0.05 54
South Desbarres O-76 | 3809.66 | 1 5 Sd 0.01 | 0.06 | 0.11 | 4897 | 051 | 0.41 | 3.89 | 0.37 | 0.04 | 0.34 0.07 0.10 | 0.05 | 0.08 55
South Desbarres O-76 | 3809.66 | 1 6 Sd 0.06 | 0.15 | 47.25]| 054 | 060 | 463 | 0.40 | 0.04 | 0.53 0.07 0.10 | 0.03 | 0.10 55
South Desbarres O-76 | 3809.66 | 1 7 Ank 0.01 | 12.25| 2.51 755 | 30.53| 0.19 | 0.05 | 0.04 0.06 | 0.02 53
South Desbarres O-76 | 3809.66 | 8 1 Sd 0.01 | 0.12 | 0.04 |3869| 115 | 9.39 | 540 | 0.26 | 0.04 | 0.11 0.09 0.07 | 0.01 | 0.07 55
South Desbarres O-76 | 3809.66 | 8 2 Sd 0.09 | 0.06 | 36.48 | 0.80 | 11.93 | 5.61 0.31 0.02 | 0.09 0.04 0.06 55
South Desbarres O-76 | 3809.66 | 8 3 Sd 0.07 | 0.07 | 0.16 | 38.60| 0.68 | 1445 | 2.17 | 0.10 | 0.05 | 0.05 0.05 | 0.09 0.06 57
South Desbarres O-76 | 3809.66 | 8 4 Ms 42.88 | 0.41 | 33.13 | 4.37 0.99 | 0.01 1.33 | 7.03 0.10 | 0.06 90
South Desbarres O-76 | 3809.66 | 8 5 Chl 23.29 | 0.13 | 18.58 | 26.09 | 0.06 | 6.72 | 0.15 | 0.67 | 0.15 | 0.01 0.08 0.14 | 0.06 76
South Desbarres O-76 | 3809.66 | 8 6 Ms + Chl 43.32 | 0.44 | 29.44 | 4.16 1.75 | 0.03 | 0.89 | 7.78 | 0.03 0.05 | 0.06 | 0.01 88
South Desbarres O-76 | 3809.66 | 18 | 1 Sd 0.14 | 0.19 | 0.06 |43.35| 1.39 | 827 | 168 | 0.33 | 0.04 | 0.04 0.06 0.08 | 0.03 | 0.09 56
South Desbarres O-76 | 3809.66 | 18 | 2 Sd (LT) 0.01 | 0.06 | 0.10 [ 29.96| 1.05 | 9.51 | 5.07 | 0.21 0.03 | 0.15 0.06 0.01 46
South Desbarres O-76 | 3809.66 | 18 | 3 Sd 0.01 | 0.11 | 0.05 [ 44.41| 158 | 809 | 1.55 | 0.12 | 0.05 | 0.01 0.08 0.06 | 0.01 | 0.06 56
South Desbarres O-76 | 3809.66 | 18 | 4 Sd 012 | 0.05 | 37.89| 0.84 | 11.38 | 472 | 0.18 | 0.03 | 0.11 0.04 0.07 0.07 56
South Desbarres O-76 | 3809.66 | 18 | 5 Sd 0.18 | 0.07 | 3712 | 0.79 | 12.32 | 448 | 0.19 | 0.06 | 0.08 0.08 0.11 | 0.04 | 0.05 56
South Desbarres O-76 | 3809.66 | 18 | 6 TiO, 0.35 | 93.58| 125 | 212 | 0.03 | 0.02 | 0.14 | 0.12 | 0.07 | 0.05 0.18 0.10 | 0.13 98
South Desbarres O-76 | 3809.66 | 18 | 7 Ms 48.83 | 0.09 | 30.50 | 1.97 | 0.01 145 | 022 | 0.25 | 8.07 | 0.16 0.09 92
South Desbarres O-76 | 3809.66 | 18 | 8 Ank 0.03 | 0.02 | 14.10| 0.95 | 855 | 30.27 | 0.10 | 0.05 | 0.02 0.01 0.03 | 0.02 54
South Desbarres O-76 | 3809.66 | 18 | 9 Mix? 12.27 | 0.17 | 8.28 | 4251 0.32 | 1.31 | 053 | 059 | 2.25 | 0.09 0.15 | 0.23 | 0.15 | 0.25 69
South Desbarres O-76 | 3809.66 | 22 | 1 Chl(+ some Sd) | 29.97 | 1.86 | 17.81 | 22.95| 0.29 | 573 | 0.88 | 0.57 | 0.41 0.07 0.05 | 0.21 81
South Desbarres O-76 | 3809.66 | 22 | 2 Sd 0.13 | 0.02 | 0.03 | 40.81| 2.67 | 819 | 3.13 | 0.12 | 0.03 | 0.06 0.03 0.05 | 0.04 55
South Desbarres O-76 | 3809.66 | 22 | 3 Sd 123 | 011 | 0.83 | 38.78| 259 | 932 | 494 | 044 | 0.06 | 0.13 0.04 0.08 | 0.05 | 0.01 59
South Desbarres O-76 | 3809.66 | 22 | 4 Sd 0.09 | 0.02 | 0.02 |41.11| 3.20 | 861 | 2.36 | 0.11 0.04 | 0.04 0.03 0.12 | 0.03 | 0.02 56
South Desbarres O-76 | 3809.66 | 22 | 5 Sd 0.83 | 0.22 | 048 |[42.26| 212 | 6.37 | 1.74 | 045 | 0.05 | 0.12 0.04 0.07 | 0.02 | 0.02 55
South Desbarres O-76 | 3809.66 | 22 | 6 Sd 228 | 0.03 | 069 [38.71| 1.83 | 791 | 277 | 0.41 0.34 | 0.03 0.02 0.02 55
South Desbarres O-76 | 3809.66 | 23 | 1 Ank+Sd 0.54 | 0.03 | 040 |39.21| 1.05 | 9.84 | 479 | 0.16 0.05 56
South Desbarres O-76 | 3809.66 | 23 2 Chi( + some TiO,) | 27.36 | 2.11 | 19.48 | 25.51 | 0.03 4.05 0.22 1.77 0.45 0.01 0.01 0.14 81
South Desbarres O-76 | 3809.66 | 23 | 3 Sd 0.28 | 0.14 | 014 |[36.53| 0.83 | 11.11| 530 | 0.31 0.00 | 0.08 55
South Desbarres O-76 | 3809.66 | 23 | 4 Qz 94.97 0.03 | 0.04 0.05 0.70 96
South Desbarres O-76 | 3809.66 | 23 | 5 Ank (LT) 0.56 047 | 1254 | 1.76 | 6.84 | 26.30 | 0.20 0.03 0.00 49
South Desbarres O-76 | 3809.66 | 23 | 6 Sd 0.57 | 0.01 | 018 |39.16| 4.74 | 7.58 | 463 | 0.17 | 0.10 | 0.01 57
South Desbarres O-76 | 3809.66 | 23 | 7 Sd 0.07 | 011 | 012 | 4794 | 0.67 | 0.66 | 442 | 060 | 0.03 | 0.35 0.01 0.01 | 0.01 | 0.02 55
South Desbarres O-76 | 3809.66 | 23 | 8 Ank 0.01 | 12.73| 1.74 | 8.15 | 30.19 | 0.04 0.03 0.02 53
South Desbarres O-76 | 3809.66 | 23 | 9 Ank 0.05 0.08 | 12.56 | 2.46 | 7.60 | 3043 | 0.12 | 0.02 | 0.06 0.07 | 0.00 53
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Table A-7A-2: Electron Microprobe chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Well Depth(m) | Fig. | Pos. Mineral ID Si0, |TiO, |Al,O4 FeO; |[MnO |[MgO |CaO |[Na,0O |K,O |P,Os |[Cr,03 [BaO |[SrO |NiO SO, ZrO, Total
South Desbarres O-76 | 3809.66 | 23 | 10 Qz 95.57 0.19 | 0.47 | 0.01 0.05 | 0.03 | 0.04 0.73 97
South Desbarres O-76 | 3809.66 | 23 | 11 Chl 23.74 | 0.10 | 18.25 | 2459 | 0.06 | 4.04 | 050 | 047 | 0.79 | 0.02 0.04 0.16 73
South Desbarres O-76 | 3809.66 | 23 | 12 Sd 0.18 | 0.01 | 0.08 | 38.93| 296 | 815 | 509 | 0.25 | 0.04 | 0.03 0.05 | 0.08 0.08 56
South Desbarres O-76 | 3809.66 | 23 | 13 Sd 0.03 | 0.13 | 47.80| 0.70 | 0.70 | 517 | 0.43 | 0.03 | 048 0.06 0.12 | 0.01 | 0.06 56
South Desbarres O-76 | 3809.66 | 23 | 14 Ank 0.01 | 0.01 | 13.89 | 1.17 | 850 | 30.32 | 0.03 | 0.02 0.00 0.03 54
South Desbarres O-76 | 3809.66 | 24 | 1 Sd 0.04 | 0.03 | 40.17| 3.85 | 6.63 | 483 | 0.20 | 0.03 | 0.08 0.04 0.09 | 0.00 | 0.05 56
South Desbarres O-76 | 3809.66 | 24 | 2 Ank 0.01 | 12.60 | 2.57 | 7.77 | 3043 | 0.16 | 0.02 | 0.04 0.04 54
South Desbarres O-76 | 3809.66 | 24 | 3 Sd 0.03 | 0.07 | 4946| 0.72 | 0.60 | 3.88 | 0.50 | 0.04 | 0.30 0.04 0.05 | 0.02 | 0.04 56
South Desbarres O-76 | 3809.66 | 24 | 4 Ank 0.01 | 12.35| 2.70 | 7.68 | 30.82 | 0.15 | 0.02 | 0.03 0.04 54
South Desbarres O-76 | 3809.66 | 24 | 5 Sd 0.00 | 0.02 | 39.70 | 3.97 | 6.85 | 492 | 0.73 | 0.04 | 0.02 0.03 0.07 | 0.00 | 0.04 56
South Desbarres O-76 | 3809.66 | 24 | 6 Sd 0.02 | 0.03 | 39.67 | 448 | 6.27 | 463 | 0.20 | 0.03 | 0.09 0.07 0.01 0.04 56
South Desbarres O-76 | 3809.66 | 24 | 7 Sd 0.04 | 0.04 | 49.22| 059 | 1.06 | 413 | 0.22 | 0.03 | 0.31 0.08 0.10 0.03 56
South Desbarres O-76 | 3809.66 | 24 | 8 Sd 0.04 | 0.02 | 39.56 | 4.78 | 750 | 432 | 0.13 | 0.02 | 0.02 0.05 | 0.09 0.04 57
South Desbarres O-76 | 3809.66 | 24 | 9 Sd 0.05 | 0.02 | 43.06| 1.80 | 2.74 | 7.08 | 0.36 | 0.03 | 0.27 0.09 0.04 | 0.03 | 0.05 56
South Desbarres O-76 | 3809.66 | 24 | 10 Sd 0.37 | 0.04 | 0.05 |48.72| 0.71 | 0.37 | 448 | 043 | 0.05 | 0.22 0.08 0.07 | 0.01 | 0.05 56
South Desbarres O-76 | 3809.66 | 24 | 11 Sd 0.02 | 0.08 | 4561 0.64 | 0.72 | 440 | 0.30 | 0.04 | 0.33 0.03 0.13 | 0.01 | 0.04 52
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Appendix 7B: Scanning Electron Microscope
Backscattered Electron Images
for South Desbarres O-76 well
with EDS Mineral Analyses
Sample 3809.66- Analysed for
2nd time
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aed polished thin section showing representative figures South Desbarres 0-76 3809.66m
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Figure 7B.1: Scanned polished thin section (A) and backscattered image of concretion (B) of sample
3809.66 from the South Desbarres well O-76.

265



1.
2.8d+Qz
3.8d+Qz
4.Sd +Qz
5.Qz
6.Qz + Sd
7. Py
8. Py
9.8d+Qz
10. Sd+ other
11.Qz
12. Chl+other
13.8d +Qz
14.Sd + Qz
Signal A=QBSD Date 10 Mar 2014
Photo No.= 1316 Time :8:44
W Lo T IR VR 53 r AR SR T eIy
Figure 7B.2: O-76 1 (SEM, table A-3).
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Figure 7B.7: O-76 3

809.66 site 4 (SEM, table A-4).
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Figure 7B.9: O-76 3809.66 site 5 (SEM, table A-4).
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Figure 7B.10: O-76 3809.66 site 6 (SEM, table A-4).
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Figure 7B.13: O-76 3809.66 site 5 (SEM,
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Figure 7B.14: O-76 3809.66 site 8 (SEM, table A-4).
1. Sd + other
2. Kfs
3. Sd + other
4. Sd + Kfs

) § W S W
Brightness = 75.9 % ag= 781X
Contrast= 30.7% EHT =30.00 kV WD = 20 mm Photo No. = 1367 Time :16:18

P8 S . L el e = - AP ": ‘ .
Figure 7B.15: O-76 3809.66 site 9 (SEM, table A-4).
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Table A-7B-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Sample Site|Position| Mineral | SiO, | TiO, | Al,03| FeO; IMnO| MgO | CaO |Na,O| K,O | P,Os | SO3 F Cl | ZrO;, | Nb,Osg | Ce,O5 | HfO, | WO3 | Total ﬁccftu;lll
0-76 3809.66 | 1 1 Sd+Qz | 15.21 6.73 | 61.12]2.05| 6.45 | 3.93 | 1.21 | 2.06| 0.69 0.54 100 61
0-76 3809.66 | 1 2 Sd+Qz | 31.19 9.07 | 40.61| 3.64| 8.84 | 2.01 | 4.62 100 72
0-76 3809.66 | 1 3 Sd+Qz | 16.36 7.10 | 53.80| 2.36| 12.49| 4.02 | 2.21 | 0.63 1.03 100 51
0-76 3809.66 | 1 4 Sd+Qz | 2.74 1.56 | 41.21/0.96| 5.36 | 2.33 | 0.76 | 0.22 0.86 56 48
0-76 3809.66 | 1 5 Qz 99.75 0.24 100 121
0-76 3809.66 | 1 6 Qz+Sd | 77.57 1.61 |17.50| 0.61] 1.36 | 0.94 0.45 100 106
0-76 3809.66 | 1 7 Py 0.19 27.13 0.08 | 0.55 70.79|1.25 100 221
0-76 3809.66 | 1 8 Py 0.21 29.14 0.36 | 0.28 | 0.54 69.49 100 193
0-76 3809.66 | 1 9 Sd+Qz | 12.64 8.07 | 63.36| 1.72| 6.83 | 3.36 | 1.33 | 1.16 0.77 0.77 100 58
0-76 3809.66 | 1 10 Sd+other | 13.28| 0.60 | 5.86 | 64.12| 1.39| 8.26 | 2.92 | 2.02 | 0.99 0.57 100 62
0O-76 3809.66 | 1 11 Qz 99.34 0.64 100 124
0-76 3809.66 | 1 12 Chl 30.13| 2.74 | 17.77| 25.56| 0.60| 3.04 | 1.36 | 0.91 | 2.46 0.45 85 95
0O-76 3809.66 | 1 13 Sd+Qz | 27.42 741 148.471239| 496 | 3.22 | 1.91 |1.24 1.37 1.59 100 31
0O-76 3809.66 | 1 14 Sd+Qz | 5.00 2.60 | 39.11]1.01| 428 | 1.98 | 0.68 | 0.58 0.75 56 48
0O-76 3809.66 | 2 1 Sd+Qz | 4.84 2.63 | 41.21|112| 247 | 3.01 0.43| 0.30 56 64
0O-76 3809.66 | 2 2 Qz 99.84 0.15 100 118
0O-76 3809.66 | 2 3 Qz+Sd |78.87| 0.18 | 4.23 | 12.88|0.39| 0.98 | 0.85 | 0.30 | 1.14 0.20 100 109
0-76 3809.66 | 2 4 Sd 2.25 1.61 14159 1.70| 6.35 | 1.55 | 0.58 0.39 56 54
0-76 3809.66 | 2 5 Cal 293 | 1.10 51.97 56 35
0-76 3809.66 | 2 6 It? 56.22 16.95| 13.92 257 | 2.00 | 1.81 |4.17 0.82 1.57 100 63
0-76 3809.66 | 2 7 Rt 2.01 | 88.32| 1.98 | 2.55 0.42 | 0.54 0.39 0.33 3.45 100 92
0-76 3809.66 | 2 8 Sd 0.73 0.62 |47.90|0.76| 3.86 | 2.13 56 57
0O-76 3809.66 | 2 9 Sd+Qz | 5.34 3.21 |1 38.06| 1.04| 5.03 | 1.90 | 0.50 | 0.46 0.44 56 55
0O-76 3809.66 | 3 1 Sd+Qz |12.92| 040 | 5.18 | 63.87|1.92| 8.36 | 3.50 | 2.51 | 0.53 0.81 100 49
0O-76 3809.66 | 3 2 Sd+Qz | 4.36 0.77 1 40.47|1.86| 4.69 | 245 0.20 1.20 56 61
0O-76 3809.66 | 3 3 Sd+Qz | 342 2.08 | 39.60|1.10| 4.72 | 2.09 | 0.96 | 0.34 1.69 56 63
0-76 3809.66 | 3 4 Ap 1.60 0.30 53.73 41.43 1.72 1.23 100 70
0-76 3809.66 | 3 5 Sd 3.50 1.79 14258 |1.12| 3.44 | 2.70 | 0.00 | 0.26| 0.31 0.30 56 53
0-76 3809.66 | 3 6 It 50.96 24.56 | 2.67 2.00 | 0.39 | 1.04 | 5.85 1.25/1.30 90 98
0-76 3809.66 | 3 7 Zm 31.60 0.75 66.80 0.87 100 125
0O-76 3809.66 | 3 8 Sd+Qz | 12.58 6.78 | 64.84|2.09| 6.58 | 4.18 | 1.29 | 1.20 0.44 100 68
0O-76 3809.66 | 3 9 Sd+Qz | 4.12 212 |1 38.74|1242| 6.35 | 1.86 0.39 56 64
0O-76 3809.66 | 3 10 Sd+Qz | 15.19| 0.53 | 595 | 64.14|1.60| 4.99 | 3.54 2.19 1.86 100 45
0O-76 3809.66 | 3 11 Sd+Qz | 10.80 6.95 | 69.10| 2.04| 5.92 | 4.56 0.64 100 65
0-76 3809.66 | 4 1 Cal 1.87 | 0.70 53.42 56 37
0O-76 3809.66 | 4 2 Qz 99.75 0.24 100 120
0-76 3809.66 | 4 3 Chl+other | 39.43 21.86 | 18.50 5.01 | 5.95 | 3.01|1.83 2.05 2.38 100 28
0-76 3809.66 | 4 4 Ank 17.47 1 1.81| 12.09 | 24.62 56 47
0-76 3809.66 | 4 5 Sd 1.93 | 0.27 | 0.76 | 38.30| 3.08| 8.21 | 241 | 0.53 | 0.34 0.16 56 60
0-76 3809.66 | 4 6 Ap 7.53 3.25 | 0.82 0.60 | 47.39 0.66| 36.41| 1.15 |1.97]0.23 100 66
0-76 3809.66 | 4 7 Ank 14.66 | 1.34| 7.59 | 32.39 56 40
0-76 3809.66 | 4 8 Sd+Qz | 3.86 2.08 | 40.76|1.02| 4.30 | 2.18 | 0.87 | 0.34 0.59 56 57
0-76 3809.66 | 4 9 Sd 1.11 40.04 | 1.19| 8.34 | 1.93 | 1.48 1.91 56 44
0-76 3809.66 | 5 1 Qz 99.99 100 126
0-76 3809.66 | 5 2 Ank 1.28 0.59 | 33.19]1.94| 7.51 | 11.31 0.18 56 58

274




Table A-7B-1: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Sample Site|Position| Mineral | SiO, | TiO, | Al,03| FeO; IMnO| MgO | CaO |Na,O| K,O | P,Os | SO3 Cl | ZrO;, | Nb,Osg | Ce,O5 | HfO, | WO3 | Total ﬁccftu;lll
0-76 3809.66 | 5 3 Sd+Qz | 10.08 3.70 1 68.98|1.99| 9.14 | 413 | 1.09 | 0.34 0.56 100 61
0-76 3809.66 | 5 4 Sd 50.78 | 1.57 2.92 0.73 56 56
0-76 3809.66 | 5 5 Chl 29.86| 0.23 | 21.90| 25.45 5.25 | 0.38 | 0.39 | 0.36 0.44 0.74 85 80
0-76 3809.66 | 5 6 Py 0.90 27.07 0.28 71.77 100 236
0-76 3809.66 | 5 7 Sd+Qz | 3.90 | 0.99 | 2.28 | 39.37 | 1.01| 4.63 | 2.41 | 0.55|0.38 0.47 56 57
0-76 3809.66 | 5 8 Sd 2.46 1.89 | 42.65|1.22| 461 | 1.91 | 0.58 | 0.24 0.45 56 53
0-76 3809.66 | 5 9 Chl+other | 32.64 | 1.78 | 11.05| 38.00| 1.96| 7.08 | 2.56 | 1.15|2.43 1.33 100 66
0-76 3809.66 | 5 10 Sd+Qz | 11.59 6.14 | 60.03| 2.27 | 11.51| 5.36 | 1.17 | 1.01 0.91 100 53
0-76 3809.66 | 5 11 Qz 99.77 0.23 100 116
0-76 3809.66 | 5 12 Sd 2.89 1.11 14226 1.15| 546 | 2.35 0.21 0.56 56 52
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Table A-7B-2: Scanning Electron Microscope chemical analyses of sample 3809.66 from the South Desbarres O-76 well.

Sample  |Site|Position| Mineral | SiO, | TiO, | Al,O; | FeO, |MnO| MgO | CaO | Na,O | K,O | P,Os | SOs| F | CI | Total Achft”a"’l"
O-76 3809.66 | 1 1 Sd 1.57 093 | 43.60| 1.50 | 5.01 | 2.39 | 041 | 0.30 | 0.18 013| 56 56
0-76 3809.66 | 2 1 Sd+other | 4.18 147 | 3710|236 | 831 | 1.61 | 0.95 56 67
0-76 3809.66 | 2 2 Sd+other | 3.64 148 | 37.70 | 243 | 7.82 | 161 | 1.33 56 67
0-76 3809.66 | 3 1 Sd 153 118 | 41.07 | 3.11| 7.67 | 1.44 56 63
0-76 3809.66 | 3 2 Sd 0.84 053 | 42.14 | 224 | 914 | 1.12 56 62
O-76 3809.66 | 3 3 Sd+Ab | 4.29 151 | 4173 122| 432 | 218 | 0.59 016| 56 61
0-76 3809.66 | 4 1 Sd+other | 4.32 236 | 4213 | 1.10| 2.27 | 3.04 042 | 0.36 56 65
0-76 3809.66 | 4 2 Sd+other | 3.35 174 | 4375|116 | 2.00 | 3.26 0.36 | 0.39 56 62
0-76 3809.66 | 4 3 Sd+other | 2.26 | 0.18 | 1.12 | 44.98|1.16| 1.82 | 3.33 | 0.49 | 0.27 | 0.39 56 61
0-76 3809.66 | 4 4 Sd+other | 2.27 113 | 4549 | 1.15| 1.80 | 3.46 023 | 0.45 56 61
0-76 3809.66 | 4 5 Sd 4571 1.04| 255 | 5.91 0.78 56 57
0-76 3809.66 | 4 6 | Qz+Sd+Kfs | 75.32 | 0.32 | 13.70| 4.18 179 | 034 | 0.27 | 353 054 100 96
0-76 3809.66 | 4 7 it 39.78 | 060 | 19.37 | 16.94 | 0.36 | 6.57 | 0.88 | 0.45 | 4.78 027 90 93
0-76 3809.66 | 4 8 it+Sd | 30.31 15.87 | 35.66 | 0.81 | 12.95 | 1.90 2.16 0.33| 100 90
0-76 3809.66 | 5 1 Sd+other | 5.96 3.76 | 39.04 | 1.23| 327 | 2.24 0.50 56 68
0-76 3809.66 | 5 2 Sd+other | 4.73 268 | 40.64|1.23| 371 | 2.45 0.27 028 56 65
0-76 3809.66 | 5 3 Sd 2.19 127 | 4556 1.23| 212 | 3.10 017 | 0.37 56 61
0-76 3809.66 | 5 4 Sd 1.41 4584 | 134 | 3.49 | 2.74 1.16| 56 23
0-76 3809.66 | 5 5 Sd 247 | 021 | 164 | 4350 | 1.53| 3.49 | 2.51 0.19 | 0.31 016| 56 62
0-76 3809.66 | 5 6 Sd+other | 5.05 144 | 41.87|119| 219 | 2.81 | 054 | 0.43 | 0.35 016| 56 62
0-76 3809.66 | 5 7 it 49.55 24.37 | 4.37 213 | 058 | 059 | 5.84 146 1.11] 90 101
0-76 3809.66 | 5 8 Sd 1.84 095 | 44.71 | 1.23| 352 | 2.86 0.15 | 0.45 029 56 60
0-76 3809.66 | 5 9 it 50.54 | 0.21 | 23.65 | 3.39 227 | 045 | 059 | 6.03 160|127 90 105
0-76 3809.66 | 6 1 Sd+other | 5.66 1.00 | 38.65| 1.95| 567 | 2.16 0.17 075 56 67
0-76 3809.66 | 6 2 Sd+other | 8.43 055 | 37.79 | 1.75| 4.83 | 2.27 0.15 024 56 68
0-76 3809.66 | 6 3 it 38.45| 015 | 27.41 | 1548 | 0.36| 1.06 | 0.85 | 2.38 | 3.71 016 90 115
0-76 3809.66 | 7 1 Sd 1.74 0.83 | 40.26 | 2.56| 8.50 | 1.75 0.22 | 0.00 014| 56 64
0-76 3809.66 | 7 2 Sd 4.00 114 | 349 | 1.02| 0.95 | 44.28 0.85 | 0.00 027 56 42
0-76 3809.66 | 7 3 Sd 2.41 110 | 4210|116 | 429 | 2.72 | 093 | 0.22 | 0.32 074 56 57
0-76 3809.66 | 8 1 Ank 0.68 15.06 | 0.90 | 13.54 | 25.82 56 50
0-76 3809.66 | 8 2 Qz 99.77 0.23 100 126
0-76 3809.66 | 9 1 Sd+other | 3.12 099 | 37.15|4.19| 8.14 | 1.82 0.58 56 65
0-76 3809.66 | 9 2 Kfs 65.69 17.88| 0.77 042 | 15.24 100 123
0-76 3809.66 | 9 3 Sd+other | 3.15 | 6.04 | 1.50 | 36.39 | 1.12| 4.69 | 1.79 | 0.62 | 0.32 040| 56 66
0-76 3809.66 | 9 4 Sd+kfs | 35.85 10.35 | 28.79| 2.54 | 413 | 6.69 | 2.55 | 3.76 | 3.76 | 0.52 1.07| 100 80
0-76 3809.66 | 10 | 1 Sd 2.09 043 | 48.08 | 1.74| 0.43 | 2.65 0.58 56 59
0-76 3809.66 | 10 | 2 Sd 43.89| 2.64 | 862 | 0.86 56 62
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Appendix 8: Electron Microprobe
Backscattered Electron Images

for Tantallon M-41 well
with EMP Mineral Analyses
Samples: 3601.5
4701.12
5298.37
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Figure 8.1: Tantallon M-41-1 (3601.5 m). Early siderite cement or concretions

in mudstone, deformed flattened.
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JEOL COMP 15, 8kY

Figure 8.2: Tantallon M-41-1 (3601.5 m). Early siderite cement or
concretions in mudstone
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Figure 8.4: Tantallon M-41-1 (3601.5 m). Similar to Fig.3.
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Figure 8.5: Tantallon M-41-13 (4701.12 m). Early siderite cement in
mudstone showing syn-sedimentary deformation (flattening).
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Figure 8.6: Tantallon M-41-13 (4701.12 m). Flattened early siderite cement.
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JEOL COMP - 15.AkY =43 108um WO11mm

Figure 8.7: Tantallon M-41-13 (4701.12 m). Similar to Fig. 5.

19. Sd
20. Sd

Figure 8.8: Tantallon M-41-13 (4701.12 m). Similar to Fig. 6.
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Figure 8.9: Tantallon M-41-13 (4701.12 m). Similar to Fig. 6.
44, Fe-cal
45. Fe-cal
46. Fe-cal

Figure 8.10: Tantallon M-41-16 (5298.37 m). Medium grained sandstone
which includes siderite intraclasts.

282



47. Sd
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52. Sd
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Figure 8.11: Tantallon M-41-16 (5298.37 m). Late siderite (47,48, type 2) fills
dissolution voids in detrital albite (51) and voids along intergranular
boundaries (53,52, type 3). It replaces Fe-calcite (49,53).
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Figure 8.12: Tantallon M-41-16 (5298.37 m). Similar to Fig.11.
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JEOL COMP 15, AkY #2080 108um WD 1 1mm

Figure 8.13: Tantallon M-41-16 (5298.37 m). It is likely an intraclast. There is
strong dissolution in both Fe-calcite and detrital quartz.
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Table A-8-1: Electron Microprobe chemical analyses of sample 3601.5 from the Tantallon M-41 well.

Well Depth |Fig.|Pos.| Mineral SiO,| TiO,| Al,O;3| Cr,04 FeO, MnO MgO CaO Na,O| K,O| P,05| SroO BaO |Total
Tantallon M-41 | 3601.5 | 1 | 27 Sd 140 | 0.15 0.54 0.02 45.39 0.69 3.60 4.84 0.19 | 0.07 | 0.61 57
Tantallon M-41 | 3601.5 | 1 | 28 Sd 0.36 | 0.06 0.25 0.02 46.76 0.27 2.53 5.05 0.15 | 0.04 | 1.08 57
Tantallon M-41 | 3601.5 | 1 | 29 Sd 1.29 | 0.02 0.80 0.01 45.79 0.23 2.71 4.85 0.22 | 0.08 | 0.88 57
Tantallon M-41 | 3601.5 | 1 30 Sd 1.23 | 0.63 0.79 45.56 0.27 2.77 4.63 0.22 | 0.07 | 1.01 57
Tantallon M-41 | 3601.5 | 2 | 31 Sd 0.02 0.01 46.92 0.31 2.24 5.60 0.17 | 0.03 | 1.23 0.01 57
Tantallon M-41 | 3601.5 | 2 | 32 Sd 0.04 | 0.00 0.00 45.66 0.21 4.75 4.55 0.17 | 0.02 | 0.53 56
Tantallon M-41 | 3601.5 | 2 | 33 Sd 0.53 | 0.02 0.38 0.01 46.63 0.22 4.05 4.38 0.16 | 0.03 | 0.67 57
Tantallon M-41 | 3601.5 | 3 | 34 Sd 0.01 0.03 46.24 0.21 4.84 4.81 0.17 | 0.02 | 0.62 57
Tantallon M-41 | 3601.5 | 3 | 35 Sd 0.01 | 0.01 0.06 47.58 0.35 3.04 5.27 0.17 | 0.02 | 1.07 58
Tantallon M-41 | 3601.5 | 3 | 36 Sd 1.47 0.81 0.01 49.78 0.46 1.27 3.68 0.14 | 0.05 | 0.91 0.01 59
Tantallon M-41 | 3601.5 | 3 | 37 Sd 0.15 | 0.01 0.05 0.00 48.85 0.35 4.59 3.30 0.13 | 0.03 | 0.40 0.01 58
Tantallon M-41 | 3601.5 | 4 | 38 Sd 3.09 | 0.00 1.71 0.00 47.32 0.32 4.58 2.65 0.22 | 0.06 | 0.37 60
Tantallon M-41 | 3601.5 | 4 | 39 Sd 1.07 | 0.09 0.63 0.01 45.45 0.23 3.45 4.58 0.17 | 0.08 | 0.83 57
Tantallon M-41 | 3601.5 | 4 | 40 Sd 0.81 | 0.04 0.51 0.01 45.08 0.21 4.16 4.53 0.19 | 0.06 | 0.61 56
Tantallon M-41 | 4701.12| 6 7 Sd 0.16 | 0.06 0.03 0.08 45.87 0.38 5.84 4.82 0.04 | 0.17 0.06 57
Tantallon M-41 | 4701.12| 6 8 Sd 0.25 | 0.07 0.04 0.06 46.29 0.41 5.86 4.48 0.01 0.03 | 0.13 0.04 58
Tantallon M-41 | 4701.12| 6 9 Sd 0.02 | 0.04 0.05 46.25 0.44 5.72 4.16 0.03 | 0.17 0.08 57
Tantallon M-41 | 4701.12| 6 | 10 Sd 0.02 | 0.06 0.05 44.23 0.31 7.51 412 0.02 | 0.04 | 0.05 0.06 56
Tantallon M-41 | 4701.12| 6 | 11 Sd 0.68 | 0.06 0.28 0.07 48.14 0.32 5.27 3.30 0.02 | 0.04 | 0.15 0.04 58
Tantallon M-41 | 4701.12| 6 | 12 Fe-cal 0.24 0.17 4.10 0.82 0.36 51.38 0.05 | 0.03 0.04 57
Tantallon M-41 | 4701.12| 7 | 13 Sd 0.45 | 0.05 0.23 0.04 42.92 0.35 4.64 6.75 0.02 | 0.05 | 0.15 0.09 56
Tantallon M-41 | 4701.12| 7 | 14 Sd 0.50 | 0.07 0.27 0.04 46.52 0.99 5.78 2.99 0.01 0.06 | 0.10 0.06 57
Tantallon M-41 | 4701.12| 7 | 15 Sd 0.62 | 0.06 0.35 0.08 46.85 0.35 5.04 4.32 0.04 | 0.06 | 0.26 0.07 58
Tantallon M-41 | 4701.12| 7 | 16 Sd 0.71 | 0.05 0.38 0.04 48.36 0.36 5.76 3.20 0.03 | 0.06 | 0.20 0.09 59
Tantallon M-41 | 4701.12| 7 | 17 Sd 0.22 | 0.07 0.08 0.06 45.42 0.44 5.99 4.37 0.03 | 0.05 | 0.14 0.03 57
Tantallon M-41 | 4701.12| 7 | 18 Sd 0.78 | 0.06 0.43 0.05 44.73 0.37 5.03 5.17 0.08 | 0.05 | 0.20 0.05 57
Tantallon M-41 | 4701.12| 8 | 19 Sd 0.78 | 0.07 0.44 0.05 45.05 0.35 5.01 4.89 0.04 | 0.07 | 0.21 0.06 57
Tantallon M-41 | 4701.12| 8 | 20 Sd 0.05 | 0.07 0.04 46.32 0.35 5.38 5.10 0.03 | 0.03 | 0.20 0.01 58
Tantallon M-41 | 4701.12| 9 | 21 Sd 0.41 | 0.05 0.29 0.05 45.22 0.34 5.30 4.68 0.02 | 0.05 | 0.21 0.04 57
Tantallon M-41 | 4701.12| 9 | 22 Sd 0.08 | 0.04 0.04 45.71 0.37 5.77 4.73 0.08 | 0.04 | 0.18 0.06 57
Tantallon M-41 | 4701.12| 9 | 23 Sd 0.51 | 0.06 0.27 0.05 44.97 0.36 5.05 4.80 0.04 | 0.06 | 0.26 0.03 56
Tantallon M-41 | 5298.37 | 10 | 44 Fe-cal 0.03 0.02 0.00 1.91 0.12 0.18 52.94 0.02 | 0.01 | 0.03 0.04 55
Tantallon M-41 | 5298.37 | 10 | 45 Fe-cal 0.08 0.02 1.81 0.13 0.22 55.23 0.01 0.02 | 0.03 0.20 0.01 58
Tantallon M-41 | 5298.37 | 10 | 46 Fe-cal 0.11 0.02 0.01 1.14 0.13 0.18 56.17 0.02 | 0.01 | 0.04 0.11 58
Tantallon M-41 | 5298.37 | 11 | 47 Sd 1.01 | 0.06 0.42 0.09 49.65 0.78 5.97 1.38 0.11 0.04 | 0.00 0.15 0.14 60
Tantallon M-41 | 5298.37 | 11 | 48 Sd 3.39 | 0.08 0.99 0.09 45.85 0.80 5.71 1.75 0.57 | 0.04 | 0.01 0.19 0.10 60
Tantallon M-41 | 5298.37 | 11 | 49 Sd 0.89 | 0.07 0.25 0.07 48.16 0.82 6.24 2.63 0.15 | 0.03 | 0.03 0.17 0.13 60
Tantallon M-41 | 5298.37 | 11 | 50 | Fe-cal 0.92 0.70 2.99 0.23 0.58 53.60 0.03 | 0.04 | 0.06 0.42 0.02 60
Tantallon M-41 | 5298.37 | 11 | 51 Ab 75.28 20.42 0.14 0.07 0.05 9.25 | 0.08 0.71 106
Tantallon M-41 | 5298.37 | 11 | 52 Sd 0.46 | 0.13 0.21 0.06 47.79 0.73 8.29 1.20 0.06 | 0.04 | 0.07 0.14 0.12 59
Tantallon M-41 | 5298.37 | 11 | 53 Sd 0.24 | 0.07 0.06 0.04 48.88 0.70 7.77 1.03 0.06 | 0.03 | 0.00 0.15 0.12 59
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Table A-8-1: Electron Microprobe chemical analyses of sample 3601.5 from the Tantallon M-41 well.

Well Depth |Fig.|Pos.| Mineral SiO,| TiO,| Al,O;3| Cr,04 FeO, MnO MgO CaO Na,O| K,O| P,05| SroO BaO |Total
Tantallon M-41 | 5298.37 | 12 | 54 Sd 0.22 | 0.08 0.06 0.07 47.07 0.79 6.87 2.52 0.07 | 0.02 | 0.03 0.13 0.12 58
Tantallon M-41 | 5298.37 | 12 | 55 Sd 3.09 | 0.09 0.80 0.09 48.61 0.78 6.15 0.93 0.33 | 0.04 | 0.04 0.18 0.11 61
Tantallon M-41 | 5298.37 | 12 | 56 Sd 0.36 | 0.09 0.08 0.07 49.05 0.81 6.18 2.08 0.10 | 0.03 | 0.00 0.17 0.13 59
Tantallon M-41 | 5298.37 | 12 | 57 Sd 0.26 | 0.07 0.09 0.06 48.41 0.69 7.38 1.45 0.07 | 0.04 | 0.01 0.20 0.12 59
Tantallon M-41 | 5298.37 | 12 | 58 Sd 0.23 | 0.06 0.03 0.06 46.04 0.92 6.83 3.44 0.04 | 0.03 | 0.04 0.16 0.15 58
Tantallon M-41 | 5298.37 | 12 | 59 | Fe-cal 0.05 | 0.01 1.28 0.08 0.11 53.11 0.02 | 0.01 0.02 55
Tantallon M-41 | 5298.37 | 13 | 60 Sd 0.16 | 0.07 0.04 0.07 48.37 0.77 6.85 2.08 0.07 | 0.04 | 0.03 0.16 0.14 59
Tantallon M-41 | 5298.37 | 13 | 61 Sd 0.22 | 0.12 0.05 0.08 48.61 0.69 7.58 1.48 0.06 | 0.02 | 0.00 0.20 0.14 59
Tantallon M-41 | 5298.37 | 13 | 62 Sd 0.19 | 0.07 0.06 0.06 48.44 0.74 7.56 1.97 0.04 | 0.03 0.13 0.11 59
Tantallon M-41 | 5298.37 | 13 | 63 Sd 0.28 | 0.07 0.05 0.07 48.91 0.82 6.45 2.06 0.06 | 0.03 | 0.01 0.14 0.17 59
Tantallon M-41 | 5298.37 | 13 | 64 Sd 0.19 | 0.09 0.06 0.07 47.77 0.82 6.63 2.39 0.06 | 0.03 | 0.04 0.14 0.12 58
Tantallon M-41 | 5298.37 | 13 | 65 Sd 0.25 | 0.05 0.08 0.09 48.40 0.84 6.43 2.04 0.07 | 0.05 0.16 0.11 59
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Appendix 9: Important Relevant BSE Images
from Pe-Piper et al. (2014) for
the wells Glenelg E-58,
Louisbourg J-47, Onondaga O-
95, Sable Island C-67, South
Desbarres O-76 and Tantallon
M-41

NOTE: All figures in this Appendix kept their original numbers and captions
from the Open File of Pe-Piper et al. (2014).
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EHT = 30.00 k¥ Brightness = 75.5 : Signal A=QBSD  Date :8 Aug 2013
Contrast= 42.0 % 20 mm Photo No. =524 Time :11:07

Figure 2: E-58 3710.20 m. site 2 (SEM). Sphalerite (1) together with late
siderite (2) and pyrite(11) fill pores, probably derived by K-feldspar (4)
dissolution. Early kaolinite (3) may also have precipitated in similar pores.
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. Kaolinite

. Siderite
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. Quartz

. Albite
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EHT = 30.00 kV Brightness = 75.5 % Mag= 200 X Signal A=QBSD  Date :8 Aug 2013
Contrast= 42.0% WD= 20mm Photo No. =526  Time :12:08
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Figure 4: E-58 3710.20 m. site 4 (SEM). Sphalerite (1,2) together with siderite
(4, 14) engulf kaolinite (3) and fill pores, probably produced by feldspar
dissolution (5,7,8), where kaolinite had precipitated earlier.
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Mag= 186X
WD = 20 mm

Signal A=QBSD  Date :5 Jul 2012
Photo No. =2290 Time :14:47

EHT = 20.00 kv

B AT &5 P
Figure 1: J-47-4528.03 m soi2 (S . Diagenetic barite fills pore space probably
created by quartz dissolution along grain boundaries (5,6, 21). Other diagenetic
minerals in such pore space include siderite, and ankerite.
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Figure 13: J-47-5445.94m-s0i19(SEM). Diagenetic barite.
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Figure 32: J-47-5445.94 m-soi74-1(Probe). Diagenetic barite fills primary or
secondary porosity. In places it appears to have partially replaced diagenetic
carbonates (8, 16).
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EHT = 25.00 kV Brightness = 75.2% Mag= 80X
Contrast= 345% WD= 20mm

\
LD

Figure 1: 0-95 3268.73 m. site1 (SEM).

Signal A=QBSD  Date :29 Jul 2013
Photo No. =392  Time :15:68
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JEOL COMP 15.8kY
Figure 3: Sable Island C-67-2834.91 (EMPA). site 5 (Table A-3).

Signal D Date :19 Jul 2
EHT =23.00kv  WD= 18mm Photo No. = 2266  Time :11:12

SE By SR LRI R Wy RV M > EXWNGTL!
Figure 5: Sable Island C-67-2834.91m SEM. site 6 (Table A
siderite (up to 5.5% MnO) from a bioclast in a bedded fine grained
sandstone cut by vertical zones filled with Mn-siderite.
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Figure 5A: Sable Island C-67 2834.91m EMPA. site 6 (Table A-3).
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EHT = 26.00 kV WD = 20mm Photo No. =101 Time :9:15

Figure 7: O-76 3809.66 m (SEM). Site 26 (Table A-3). Barite in a sandstone with a variety of
cements. These cements include: pyrite, ankerite, siderite, calcite and Al-phosphate.
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(@)

Mag= 403X Signal A=QBSD  Date :16 Jul 2013
EHT=25.00kV WD= 18mm Photo No. =377 Time :15:31

. . |
Figure 12: BSE and microphoto of site 1 in Table A-4 in sample O-76 3809.66. The

fractures on both sides of barite are filled with dark brown to black minerals (Fig. 12B).
Inthe BSE (Fig. 12A), however, banding or shearing of siderite (analyses 2, 20, 21, 22,
24, 25,28 and 31) is seen and pyrite (e.g. analyses 3, 10, 13, 15, 19), Al-phosphate
(analysis 18) and chlorite (analyses 26 and 27) are also presentin the fracture.
Fragments of detrital minerals like quartz (analysis 9) and ankerite (analyses 5 and 26)
are also presentin the fracture.
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EHT = 25.00 kV Brightness = 745 % Mag = 150X  Signal A= QBSD Date -1 Aug 2013
Contrast= 498% WD = 20mm Photo No. =448  Time :14:23
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Figure 1: M-41 5296.24 m. site 1 (SEM). Sphalerite (1,2,3,4), pyrite (7,18)
and chlorite have partly replaced feldspars or fill dissolution voids.
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EHT = 25.00 kV Brightness = 745 % Mag= 120X Signal A= QBSD  pate :1 Aug 2013
Contrast= 49.8% WD= 20mm Photo No.=449  Time :14:29

Figure 2: M-41 5296.24 m. site 2 (SEM). Diagenetic barite (1,2), pyrite (13)
have partly replaced Fe-calcite (3,4) and Fe-calcite has probably partly
replaced albite.
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EHT = 25.00 kV/ Brightness = 74.0 % Mag= 285X Signal A= QBSD  Date :1 Aug 2013
Contrast= 49.8% WD= 20mm Photo No. =450  Time :14:54

‘-. 7
Figure 3: M-41 5296.24 m. site 3 (SEM). Sphalerite (1) and | 2,6)
have partly replaced Fe-calcite (3) and Fe-calcite has probably partly

replaced albite or K-feldspar (4).
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EHT = 25.00 kV Brightness = 75.0 % Mag= 200X Signal A=QBSD  Date :1 Aug 2013
Contrast= 49.8% WD = 20 mm Photo No. =452  Time :15:43

Figure 5: M-41 5296.24 m. site 5 (SEM). Sphalerite, and late siderite have
partly replaced feldspar and Fe-calcite (3,5).
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Figure 15: M-41 5298.37 m. site 15(SEM). Diagenetic barite (1-3) and late
siderite (7,8) engulf albite (5) or Fe-calcite (4) and Fe-calcite has partially
replaced feldspars.
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4. Albite

5. Quartz

6. Pyrite

&

-
EHT = 25.00 kV/ Brightness = 76.0 % Mag= 200X Signal A= QBSD  Date :2 Aug 2013
! Contrast= 49.8% WD = 20mm Photo No. =463  Time :9:35

Figure 16: M-41 5298.37 m. site 16(SEM). Similar to Fig. 15. Late pyrite (6
also present along intergranular boundaries.
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Table A-9-1:Siderite analyses from OFR 7560 (Pe-Piper et al., 2014).

Well Depth |Facies| Fig. Pos. |Source| Type | SiO, | TiO,| Al,O3 | FeO | MnO| MgO |CaO| Na,O | K,O | P,O5 | SO3| Cr,O3 | Cl |NiO|ZnO|SrO|BaO| Total
Glenelg E-58 3710.2 0 2 2 SEM 0.67 44.48| 0.95| 7.35 | 2.55 56
Glenelg E-58 3710.2 0 4 4 SEM 45.80| 0.90 | 7.10 | 2.20 56
Glenelg E-58 3710.2 0 4 14 SEM 0.42 46.60| 1.10| 7.15/0.73 56
Louisbourg J-47 4528.03 4 1 4 SEM 47.05| 160 | 7.35 56
Louisbourg J-47 5445.94| 10 13 20 SEM 43.66| 1.51| 9.68 | 1.16 56
Louisbourg J-47 5445.94| 10 32 8 Probe 0.08 | 0.02| 0.04 | 44.68 6.67 |4.30| 0.09 | 0.04 | 0.01 |0.00 0.01| 56
Onondaga 0-95 3268.73 4 1 5 SEM 0.95 0.77 |38.28| 0.43 |11.26|4.31 56
Sable Island C-67 2834.91| O0Ob 3 4 Probe 1.09 0.65 | 38.61|2.74| 259 |2.71| 1.36 | 0.08 | 0.47 0.01/0.02| 50
Sable Island C-67 2834.91| O0Ob 5 2 SEM 42.86| 2.87 | 6.71 |4.56 57
Sable Island C-67 2834.91| 0Ob 5A 2 Probe 0.70 | 0.04 | 0.38 | 38.31| 5.53 | 447 |8.27| 0.57 | 0.12| 0.17 0.04 0.03 0.02 59
Sable Island C-67 2834.91| O0Ob 5A 3 Probe 0.98 | 0.04| 0.53 |46.40| 1.52 | 4.70 |4.06| 0.62 | 0.13 | 0.50 0.05 0.02 0.01/0.02| 60
South Desbarres O-76 | 3809.66 | 9g 7 7 SEM 49.82| 0.73 5.45 56
South Desbarres O-76 | 3809.66 | 9g 7 8 SEM 47.82|1.82 | 3.62 | 2.73 56
South Desbarres O-76 | 3809.66 | 9g 7 15 SEM 54.91 1.09 56
South Desbarres O-76 | 3809.66 | 9g 7 20 SEM 39.64 8.81 12.85 2.33 2.36 56
South Desbarres O-76 | 3809.66 | 9g 12 21 SEM 0.85 36.06| 1.73 | 7.51 |2.31| 1.36 3.43 2.75 56
South Desbarres O-76 | 3809.66 | 99 12 22 SEM 36.70| 1.79 | 8.87 |3.02| 1.41 1.88 2.34 56
South Desbarres O-76 | 3809.66 | 99 12 24 SEM 40.18| 1.78 | 7.61 | 2.53| 1.08 1.06 1.76 56
South Desbarres O-76 | 3809.66 | 9g 12 29 SEM 36.78| 1.81 |10.41|3.59| 0.78 0.95 1.68 56
South Desbarres O-76 | 3809.66 | 9g 12 33 SEM 40.15|1.91 | 567 |2.34| 1.25 1.75 2.92 56
Tantallon M-41 5298.37 1 17 SEM 45.14| 0.67 | 8.55 |1.64 56
Tantallon M-41 5298.37 2 14 SEM 44.65| 0.68 | 9.00 | 1.66 56
Tantallon M-41 5298.37 3 2 SEM 44.84|0.82 | 7.50 | 2.84 56
Tantallon M-41 5298.37 5 4 SEM 0.49 44421 0.65| 8.82 | 1.28 0.34 56
Tantallon M-41 5298.37 5 7 SEM 45.56| 0.82 | 8.01 | 1.61 56
Tantallon M-41 5298.37 11 6 SEM 0.76 45.08| 0.69 | 7.50 | 1.78 0.19 56
Tantallon M-41 5298.37 11 14 SEM 0.45 44.68| 0.77 | 7.69 | 2.41 56
Tantallon M-41 5298.37 13 8 SEM 44.83| 0.73 | 9.21 |1.23 56
Tantallon M-41 5298.37 15 8 SEM 0.96 44221 0.80 | 7.27 | 2.76 56
Tantallon M-41 5298.37 16 2 SEM 0.53 45.07| 0.77 | 8.06 | 1.57 56
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Appendix 10A: Petrological, geological and analytical details of the better quality* analyses of siderite (This study).

Well Depth(m) | Facies | Fig.| Pos.| S-Code | Source | Lithology | Type | Occurrence | SiO, | TiO,| Al,O3;| FeO; | MnO| MgO | CaO | Na,O | K,O | P,05| SO;| Cr,0; | BaO| Cl| SrO |HfO, | Total
Balmoral M-32 1969 3x 2 2 SEM Sst 3 Firmground | 0.93 42.28| 0.47 | 11.72| 1.61 57.00
Balmoral M-32 1969 3x 3 2 SEM Sst 3 Firmground 44.45| 0.79 1 10.45| 1.31 57.00
Balmoral M-32 1969 3x 4 1 SEM Sst 3 Firmground 44.26| 0.72 | 8.95| 3.07 57.00
Balmoral M-32 1969 3x 5 6 SEM Sst 3 Firmground 45.85| 0.69 | 8.16 | 2.30 57.00
Balmoral M-32 1969 3x 7 3 SEM Sst 2 Firmground 47.41|0.72| 7.44 | 1.43 57.00
Cohasset A-52 2072.90 | 2b—1 2 2 SEM Mst 1 Concretion | 1.04 50.50| 1.78 3.69 57.00
Cohasset A-52 2072.90 | 2b—1 5 1 SEM Mst 1 Concretion 54.17| 0.40 1.33 1.10 57.00
Cohasset A-52 2220.47 9s 2 1 SEM Sst 3 SP 0.43 34.94| 0.50 | 11.81] 9.33 57.00
Cohasset A-52 2220.47 9s 2 2 SEM Sst 3 SP 0.44 35.17| 0.47 | 11.87| 9.04 57.00
Cohasset A-52 2220.47 9s 2 3 SEM Sst 3 SP 0.75 35.92| 0.40 | 11.18] 8.34 | 0.40 57.00
Cohasset A-52 2220.47 9s 2 4 SEM Sst 3 SP 0.41 39.81] 0.38 | 10.69] 5.71 57.00
Cohasset A-52 2220.47 9s 4 5 Probe Sst 3 Rims 0.63]0.02| 0.32 |40.69| 0.69 | 9.33 | 4.38 | 0.13 | 0.10| 0.07 0.05 56.40
Cohasset A-52 2220.4 9s 6 5 Probe Sst 3 SP 40.07| 0.28 | 9.11 | 7.54 57.00
Cohasset A-52 2220.47 9s 9 2 Probe Sst 3 SP 0.19/0.01| 0.12 [37.11| 0.59 | 9.86 | 7.86 | 0.10 | 0.02| 0.09 55.95]
Cohasset A-52 2220.47 9s 10 1 Probe Sst 2 SP 0.19 0.13 [40.79]| 0.22 | 7.23 | 7.46 | 0.15 | 0.04| 0.45 0.03 | 0.02 0.02 57
Cohasset A-52 2220.47 9s 0] 2 Probe Sst 2 Rims 0.36 0.17 {39.72] 0.30 | 6.90 | 8.08 | 0.23 | 0.04| 0.46 0.04 | 0.06 56.34]
Cohasset A-52 2220.47 9s 10] 3 Probe Sst 3 SP 0.58| 0.00| 0.33 |[38.17| 0.21| 8.24 | 8.36 | 0.20 | 0.05| 1.11 0.00 57.26
Cohasset A-52 2220.47 9s 10] 4 Probe Sst 2 SP 0.43)|0.01| 0.19 [39.90| 0.27 | 6.99 | 7.70 | 0.15 | 0.02| 0.55 0.03 56.23
Cohasset A-52 2220.47 9s 10] 6 Probe Sst 3 Rims 0.16 0.11 {39.23| 0.23 | 8.40 | 7.44 | 0.12 | 0.03| 0.45 0.01 56.18
Cohasset A-52 2220.47 9s 10 7 Probe Sst 2 SP 0.38| 0.01| 0.19 [40.05| 0.25| 7.10 | 7.61 | 0.16 | 0.04| 0.68 0.02 | 0.04 56.52
Cohasset A-52 2220.47 9s 13 1 Probe Sst 2 SP 0.15 0.11 {39.22]| 0.26 | 6.82 | 8.00 | 0.17 | 0.03| 0.42 55.17
Cohasset A-52 2220.47 9s 13 2 Probe Sst 2 SP 0.17 0.11 {39.60| 0.22 | 7.14 | 7.61 | 0.18 | 0.03| 0.48 0.01 55.54
Cohasset A-52 2220.47 9s 13| 5 Probe Sst 2 Rims 1.02 0.11 {38.02]| 0.35| 6.51 | 9.60 | 0.21 | 0.01]| 0.36 0.02 56.20
Cohasset A-52 2220.47 9s 13] 6 Probe Sst 3 Rims 0.04| 0.02| 0.05 | 35.04| 0.36 | 10.47| 8.76 | 0.15 | 0.03| 0.26 55.17
Cohasset A-52 2220.47 9s 18] 9 Probe Sst 2 Rims 0.37 0.22 {38.92]| 0.30 | 7.21 | 8.28 | 0.18 | 0.03| 0.48 0.04 56.01
Cohasset A-52 2220.47 9s 13 ] 10 Probe Sst 3 Rims 0.29 0.16 {37.39]| 0.27 | 8.89 | 8.34 | 0.14 | 0.04| 0.75 0.01 56.28
Cohasset A-52 2220.47 9s 13 ] 12 Probe Sst 2 Rims 0.17)0.01| 0.14 [38.77| 0.24| 7.78 | 7.85| 0.20 | 0.03| 0.41 0.02 55.61
Cohasset A-52 2220.47 9s 13 ] 13 Probe Sst 2 sSP 0.19 0.08 | 39.55| 0.37 | 6.25 | 8.49 | 0.19 | 0.03| 0.29 55.43
Cohasset A-52 2220.47 9s 13| 14 Probe Sst 2 Rims 0.28| 0.02| 0.16 [ 39.67| 0.24| 7.13 | 7.61 | 0.17 | 0.03| 0.89 0.02 56.24
Cohasset A-52 2220.47 9s 14 3 Probe Sst 2 Rims 0.40| 0.53| 0.19 | 38.88| 0.29 | 6.70 | 8.45 | 0.32 | 0.04| 0.71 0.00 0.01 56.53
Cohasset A-52 2220.47 9s 141 7 Probe Sst 3 Rims 0.21]0.00| 0.08 | 37.14| 0.26 | 9.09 | 8.20 | 0.27 | 0.04| 0.32 0.04 55.65
Cohasset A-52 2220.47 9s 18| 2 Probe Sst 2 SP 1.12| 0.12] 0.47 | 40.21]| 0.49| 6.08 | 7.92 | 0.30 | 0.10| 0.44 0.03 | 0.02 57.27
Cohasset A-52 2220.47 9s 18] 3 Probe Sst 3 Rims 0.40| 0.01] 0.20 | 38.38| 0.20 | 8.52 | 8.08 | 0.20 | 0.06| 0.62 0.02 56.67
Cohasset A-52 2220.47 9s 18] 5 Probe Sst 3 sP 0.47|3.86| 0.19 | 38.19| 0.26 | 8.01| 7.23 | 0.17 | 0.03| 0.54 0.04 | 0.01 58.99
Cohasset A-52 2220.47 9s 19] 2 Probe Sst 2 Rims 0.62| 0.02| 0.28 | 39.92| 0.34| 6.67 | 8.71 | 0.25 | 0.05| 0.68 0.02 57.55
Cohasset A-52 2220.47 9s 19| 5 Probe Sst 2 sP 0.83 0.52 | 38.85| 0.22| 7.35| 8.02 | 0.26 | 0.05| 0.72 0.05 56.88
Cohasset A-52 2220.47 9s 19 7 Probe Sst 3 SP 0.94| 0.00| 0.23 | 33.94| 0.51| 9.49 | 9.57 | 0.24 | 0.04| 0.20 0.02 55.17
Cohasset A-52 2220.47 9s 19 8 Probe Sst 2 SP 0.32 0.14 | 39.38| 0.22| 7.75| 7.23 | 0.21 | 0.07| 0.50 55.83
Cohasset A-52 2220.47 9s 19| 11 Probe Sst 3 Cement 0.72 0.18 [ 34.92| 0.26 | 9.86 | 9.15| 0.27 | 0.03| 0.29 0.02 55.70]
Cohasset A-52 2220.47 9s 20 2 Probe Sst 2 Rims 0.66 | 0.04| 0.37 | 39.28| 0.33| 6.76 | 8.17 | 0.35 | 0.08] 1.08 0.02 57.15
Como P-21 2202.1 | 4x—6m| 1 1 SEM Sst 3 Cement 41.56| 0.46 | 9.68 | 5.28 57.00]
Como P-21 2202.1 | 4x—6m| 1 1 SEM Sst 3 Cement 0.78 40.08| 0.69 | 9.37 | 5.08 56.00
Como P-21 22021 | 4x—6m| 1 1 Probe Sst 3 Cement 0.02| 0.09| 0.12 |40.61| 0.76 | 8.65 | 5.67 | 0.07 | 0.05] 0.10 0.12 | 0.15 0.06 56.45
Como P-21 22021 | 4x—6m| 1 2 SEM Sst 3 Cement 39.49] 0.87 | 10.68| 5.96 57.00
Como P-21 22021 | 4x—6m| 1 3 Probe Sst 3 Cement 0.05| 0.04 |40.21]| 0.75| 8.90 | 6.04 | 0.15 | 0.05| 0.06 0.10 | 0.18 0.09 56.60
Como P-21 2202.1 | 4x—6m| 1 4 Probe Sst 3 SP 0.18 | 0.07 | 0.10 [40.85| 0.63 | 8.14 | 4.25 | 0.19 | 0.05| 0.21 0.10 | 0.18 0.06 55.01
Como P-21 2202.1 | 4x—6m| 2 2 SEM Sst 3 SP 1.04 39.63| 0.59 | 10.08| 5.65 57.00
Como P-21 2202.1 | 4x—6m| 2 5 Probe Sst 3 Cement 0.06| 0.08| 0.04 [40.89| 0.86 | 8.51 | 5.00 | 0.29 | 0.05| 0.21 0.10 | 0.20 0.10 56.40
Como P-21 22021 | 4x—6m| 2 7 Probe Sst 3 Rims 0.08| 0.06 |41.81] 0.61| 8.52 | 4.47 | 0.24 | 0.05] 0.21 0.12 | 0.13 0.10 56
Como P-21 2202.1 | 4x—6m| 2 8 Probe Sst 3 Cement 0.28| 0.04| 0.08 [39.89| 0.87 | 8.09 | 5.27 | 0.38 | 0.06| 0.14 0.10 | 0.20 0.07 55.49
Como P-21 2202.1 | 4x—6m| 3 2 Probe Sst 2 SP 0.07 0.05 |42.47| 0.61| 7.89 | 4.32 | 0.12 | 0.03]| 0.21 0.00 0.00 55.78
Como P-21 2202.1 | 4x—6m| 3 8 Probe Sst 3 SP 0.05 38.50| 0.61| 8.31 | 4.85| 0.19 | 0.03| 0.23 0.02 52.78
Como P-21 2202.1 | 4x—6m| 3 9 Probe Sst 3 SP 0.21/0.00| 0.15 [41.87| 0.61| 8.05| 4.78 | 0.17 | 0.05| 0.27 0.00 56.15
Como P-21 2202.1 | 4x—6m| 5 1 SEM Sst 3 Rims 0.65 39.91]| 0.64 | 9.03 | 5.07 | 0.70 56.00
Como P-21 2202.1 | 4x—6m| 5 1 SEM Sst 3 Rims 40.56| 0.65| 9.96 | 5.83 57.00
Como P-21 2202.1 | 4x—6m| 5 2 Probe Sst 3 Rims 0.03 | 40.83| 0.73 | 9.05 | 5.27 | 0.06 | 0.03| 0.11 56.09]
Como P-21 2202.1 | 4x—6m| 5 2 SEM Sst 3 Rims 40.14| 0.84 | 10.36| 5.67 57.00
Como P-21 2202.1 | 4x—6m| 5 4 Probe Sst 3 Rims 0.01 0.01 {39.96| 0.67 | 9.09 | 5.97 | 0.09 | 0.02| 0.09 55.90]
Como P-21 2202.1 | 4x—6m| 5 6 SEM Sst 3 SP 0.98 40.38| 0.65 | 8.96 | 5.03 56.00
Como P-21 2202.1 | 4x—6m| 5 8 Probe Sst 4 SP 0.99|0.10| 0.63 [40.20| 1.27 | 8.36 | 5.63 | 0.10 | 0.09| 0.06 0.06 | 0.09 0.07 57.63
Como P-21 2202.1 | 4x—6m| 6 3 SEM Sst 3 SP 39.87| 1.09 | 10.18| 5.87 57.00
Como P-21 22021 | 4x—6m| 6 4 Probe Sst 3 SP 0.07 | 0.03| 0.01 [40.95| 0.69 | 8.55 | 5.37 | 0.24 | 0.04| 0.21 0.09 | 0.12 0.07 56.44
Como P-21 22021 | 4x—6m| 7 1 SEM Sst 3 WP1 40.30| 0.66 | 10.36| 5.67 57.00
Como P-21 22021 | 4x—6m| 7 2 Probe Sst 3 WP1 0.06| 0.05| 0.01 [42.02| 0.87 | 9.11 | 4.33 | 0.17 | 0.03] 0.09 0.09 | 0.12 0.07 57.02
Como P-21 22021 | 4x—6m| 7 4 Probe Sst 3 WP1 0.16| 0.04 | 0.07 [40.04| 0.74| 9.12 | 5.83 | 0.20 | 0.05] 0.13 0.08 | 0.11 0.07 56.62
Como P-21 22021 | 4x—6m| 7 6 Probe Sst 2 WP1 0.07 | 0.01| 0.05 |47.27| 0.93 | 7.47 | 0.69 | 0.10 | 0.01 0.01 56.60
Como P-21 2202.1 | 4x—6m| 8 1 SEM Sst 3 Intraclast 39.74| 0.74 | 10.05| 5.47 56.00
Como P-21 22021 | 4x—6m| 8 4 SEM Sst 3 Intraclast | 0.60 38.45| 0.65 | 10.83| 5.47 56.00
Como P-21 22021 | 4x—6m| 8 4 Probe Sst 3 Intraclast | 0.83 0.52 {41.35| 0.66 | 8.15 | 4.74 | 0.16 | 0.05| 0.16 0.01 56.63
Como P-21 22021 | 4x—6m| 8 5 SEM Sst 2 Cement 0.66 41.94| 0.59 | 5.56 | 6.44 0.81 56.00
Como P-21 2202.1 | 4x—6m| 8 5 Probe Sst 2 Intraclast | 0.57 0.37 [41.96]| 0.82| 7.79 | 4.87 | 0.27 | 0.07| 0.23 56.96
Como P-21 22021 |4x—6m| 10| 2 Probe Sst 2 Cement 0.49 0.36 {42.49]| 0.30 | 4.41 | 6.45| 0.21 | 0.06| 0.53 0.01 | 0.02 55.34
Como P-21 22021 |4x—6m| 10 | 4 Probe Sst 3 Cement 0.34|0.01| 0.24 [41.94| 0.66 | 8.30 | 4.82 | 0.13 | 0.04] 0.13 56.60
Como P-21 22021 |4x—6m| 10 | 4 Probe Sst 3 Cement 0.34|0.01| 0.24 [41.94| 0.66 | 8.30 | 4.82 | 0.13 | 0.04| 0.13 56.60
Como P-21 22021 |4x—6m| 10| 5 Probe Sst 2 Cement 0.70| 0.00| 0.49 [44.39| 0.82 | 4.47 | 541 | 0.40 |0.11]| 0.75 0.01 57.54
Como P-21 2202.1 | 4x—6m| 11 2 Probe Sst 3 Rims 0.03|0.00| 0.02 [41.23| 0.61| 8.36 | 4.72 | 0.15 | 0.03] 0.20 0.02 55.36
Como P-21 22021 | 4x—6m| 11 3 Probe Sst 3 Rims 0.10 0.01 {39.51]| 0.68 | 8.72 | 5.74 | 0.15 | 0.03| 0.11 0.05 55.09
Como P-21 22021 | 4x—6m| 11 4 Probe Sst 3 Rims 0.07 0.01 {41.10| 0.65| 8.24 | 4.82 | 0.30 | 0.06| 0.18 0.02 0.01 55.46
Como P-21 2202.1 | 4x—6m| 11 5 Probe Sst 3 Rims 29.36| 0.41| 8.95 | 4.44 | 0.13 | 0.02)| 0.08 0.01 43
Glenelg E-58 3443.86 0b 3 | 30 Probe Sst 4 Rims 0.16| 0.10| 0.06 |42.21| 1.30| 5.68 | 5.32 | 0.07 | 0.04| 0.31 0.11 ] 0.11 0.15 56
Glenelg E-58 3443.86 Ob 31 3 Probe Sst 4 Rims 0.27|0.11| 0.06 [ 38.06| 1.43 | 5.54 | 9.71 | 0.08 | 0.03] 0.18 0.12 | 0.12 0.18 56
Glenelg E-58 3443.86 0b 3 | 33 Probe Sst 4 Rims 0.11)0.08| 0.06 |36.61| 1.23 | 4.86 | 11.79| 0.03 | 0.04| 0.25 0.11 | 0.14 0.15 56
Glenelg E-58 3443.86 Ob 3 | 49 Probe Sst 4 SP 0.27|0.07| 0.22 |[44.97| 1.32| 7.49 | 2.83 | 0.05 | 0.04| 0.06 0.06 | 0.02 0.04 57
Glenelg E-58 3443.86 Ob 4 | 36 Probe Sst 2 Rims 1.08|0.08| 0.27 | 35.76| 0.85| 4.27 | 7.82 | 0.27 | 0.05] 0.52 0.10 | 0.11 0.09 51
Glenelg E-58 3443.86 Ob 6 | 53 Probe Sst 4 Rims 0.31| 0.05| 0.03 [43.70| 1.23 | 5.61 | 1.57 | 0.04 | 0.03] 0.03 0.06 | 0.07 53
Glenelg E-58 3448.34 0b 7| 87 Probe Sst 4 SP 0.16| 0.21| 0.07 |46.37| 1.36| 7.36 | 2.43 | 0.05 | 0.05| 0.01 0.05 | 0.06 0.09 58
Glenelg E-58 3448.34 0Ob 8 | 91 Probe Sst 4 Cement 0.22| 0.06| 0.05 |45.04| 1.49| 7.34 | 3.19 | 0.06 | 0.05 0.04 | 0.03 0.10 58
Glenelg E-58 3448.34 0b 9 94 Probe Sst 4 Concretion | 1.06 | 0.06 | 0.91 |47.38] 1.31| 6.29 | 2.40 | 0.11 | 0.07| 0.08 0.06 | 0.04 0.12 60
Glenelg E-58 3448.34 Ob 10| 95 Probe Sst 4 SP 0.18 | 0.04| 0.06 [48.04| 1.19| 7.87 | 0.88 | 0.05 | 0.10 0.08 | 0.03 0.12 59
Glenelg E-58 3448.34 Ob 11| 96 Probe Sst 4 Rims 0.13]1.01| 0.06 |47.47| 1.23 | 7.43 | 1.54 | 0.04 | 0.04| 0.04 0.06 | 0.11 0.09 59
Glenelg E-58 3448.34 0b 1] 97 Probe Sst 4 Rims 0.16|0.94| 0.05 |47.84| 1.34| 7.64 | 1.18 | 0.07 | 0.05 0.08 | 0.06 0.08 60
Glenelg E-58 3458.48 2b 12 | 104 Probe Sst 4 SP 0.09|0.05| 0.02 [47.27| 1.16 | 7.74 | 2.05 | 0.06 | 0.07| 0.02 0.06 | 0.05 0.10 59
Glenelg E-58 3458.48 2b 13 ] 128 Probe Sst 4 Rims 0.15|0.03| 0.03 [48.71| 1.04| 7.26 | 0.90 | 0.06 | 0.04| 0.00 0.05 | 0.09 0.06 58
Glenelg H-38 4298.6 3 1 96 Probe Sst 3 Cement 0.10| 0.04| 0.01 [40.56| 0.92 | 9.03 | 3.96 | 0.05 | 0.02| 0.04 0.05 | 0.07 0.02 55
Glenelg H-38 4298.6 3 1 99 Probe Sst 3 Cement 0.12| 0.05| 0.04 | 39.67| 0.37 | 8.80 | 3.98 | 0.08 | 0.05| 0.29 0.04 | 0.06 0.01 54
Glenelg H-38 4298.6 3 2 | 105 Probe Sst 2 Cement 0.89| 0.05| 0.50 [40.66| 0.31| 7.32 | 4.86 | 0.11 | 0.07| 0.37 0.04 | 0.09 0.03 55
Glenelg H-38 4298.6 3 2 | 107 Probe Sst 3 Cement 0.50| 0.09| 0.25 [40.87| 0.43| 8.45| 3.93 | 0.11 | 0.11] 0.27 0.04 | 0.10 0.01 55
Panuke B-90 2218.93 1 2 1 SEM Sst 5 Concretion 47.38| 2.55| 2.62 | 4.45 57

301




Appendix 10A: Petrological, geological and analytical details of the better quality* analyses of siderite (This study).

Well Depth(m) | Facies | Fig.| Pos.| S-Code | Source | Lithology | Type | Occurrence | SiO, | TiO,| Al,O3;| FeO; | MnO| MgO | CaO | Na,O | K,O | P,05| SO;| Cr,0; | BaO| Cl| SrO |HfO, | Total
Panuke B-90 222497 3l 4 1 SEM Cgl 4 Intraclast 43.43| 1.09 | 9.05 | 343 57
Panuke B-90 2224.97 3l 41 2 SEM Cal 4 Intraclast 44.84| 1.01| 8.20 | 2.96 57
Panuke B-90 2224.97 3l 4 6 SEM Cgl 3 Intraclast 42.31| 0.72 | 9.38 | 4.59 57
Panuke B-90 2224.97 3l 5| 2 SEM Cgl 3 Intraclast | 0.82 43.13] 0.96 | 9.89 | 2.21 57
Panuke B-90 222497 3l 5 3 SEM Cgl 2 Intraclast | 0.84 46.13| 0.71] 7.45| 1.88 57
Panuke B-90 2224.97 3l 6 1 SEM Cgl 3 Intraclast 42.88| 0.86 | 8.16 | 5.10 57
Panuke B-90 2224.97 3l 9 1 SEM Cgl 3 Intraclast 45.78| 0.79 | 8.34 | 2.08 57
Panuke B-90 2224.97 3l 10] 2 SEM Cgl 3 Intraclast 44.37] 0.80 | 9.01 | 2.82 57
Panuke B-90 2224 .97 3l 10| 4 SEM Cgl 3 Intraclast 45.08| 0.85| 8.11 | 2.96 57
Panuke B-90 2224.97 3l M) 1 SEM Cgl 3 Intraclast 42.35/ 0.78 | 8.12 | 5.76 57
Panuke B-90 222497 3l 12 1 SEM Cgl 4 Intraclast | 0.70 44.93| 121|792 | 2.24 57
Panuke B-90 2224.97 3l 2] 2 SEM Cgl 4 Intraclast | 1.13 44.07|1.24 | 7.32 | 3.24 57
Sable Island C-67 2832.08 3i 1 1 SEM Cgl 4 Intraclast 43.37| 1.08 | 6.68 | 5.88 57
Sable Island C-67 2832.08 3i 1 2 SEM Cgl 5 Intraclast 46.93| 3.62 | 5.08 | 1.37 57
Sable Island C-67 2832.08 3i 2 3 SEM Cgl 4 WP1 44.31|1.15| 7.35 | 4.20 57.00
Sable Island C-67 2832.08 3i 2| 4 SEM Cgl 4 WP1 48.67| 1.57 | 5.62 | 1.13 57.00
Sable Island C-67 2832.08 3i 2|1 SEM Cgl 4 SP 1.08 0.64 |41.92| 1.35| 8.79 | 3.21 57.00
Sable Island C-67 2832.08 3i 3 1 SEM Cgl 5 Rims 45.50| 2.75| 6.79 | 1.96 57.00
Sable Island C-67 2832.08 3i 3] 2 SEM Cgl 4 SP 0.88 43.68| 1.16 | 8.61 | 2.67 57.00
Sable Island C-67 2832.08 3i 7 1 SEM Cgl 4 SP 43.91] 115 9.00 | 2.94 57.00
Sable Island C-67 2832.08 3i 71 2 SEM Cgl 4 SP 41.92] 1.32 | 10.78| 2.98 57
Sable Island C-67 2832.08 3i 8 1 SEM Cgl 4 SP 41.44| 1.76 | 8.23 | 5.57 57
Sable Island C-67 2832.08 3i 9 1 SEM Cgl 4 SP 4741/ 1.49| 7.08 | 1.03 57
Sable Island C-67 2832.08 3i 9] 2 SEM Cgl 4 Rims 43.54| 1.16 | 8.50 | 3.80 57
Sable Island C-67 2832.08 3i 10] 3 SEM Cgl 4 SP 46.31] 1.01| 8.30 | 1.38 57
Sable Island C-67 2832.08 3i 10] 4 SEM Cgl 4 SP 1.07 45.67| 1.43| 7.23 | 1.60 57
Sable Island C-67 2832.08 3i M) 1 SEM Cgl 4 SP 43.57]|2.71| 899 | 1.73 57
Sable Island C-67 2832.08 3i 1 2 SEM Cgl 3 WP1 42.79| 0.80| 8.13 | 5.28 57
Sable Island C-67 2832.08 3i 1] 3 SEM Cgl 4 SP 44.58| 1.87 | 8.33 | 2.22 57
Sable Island C-67 2834.91 Ob 4 1 Probe Sst 5 Intraclast | 1.07 | 0.09| 0.89 |43.24| 2.33 | 5.38 | 3.68 | 0.19 | 0.03| 0.30 0.05 | 0.08 0.00 57
Sable Island C-67 2834.91 0Ob 5| 4 Probe Sst 5 Rims 1.09 0.65 |38.61| 2.74 | 2.59 | 2.71 | 1.36 | 0.08| 0.47 0.02 0.01 50
Sable Island C-67 2834.91 Ob 6| 2 SEM Sst 5 Bioclast 42.86| 2.87 | 6.71 | 4.56 57
Sable Island C-67 2834.91 0Ob 6| 2 Probe Sst 5 Bioclast | 0.70| 0.04| 0.38 | 38.31)| 5.53 | 4.47 | 8.27 | 0.57 | 0.12| 0.17 0.04 0.02 59
Sable Island C-67 2834.91 Ob 6| 3 Probe Sst 4 Bioclast | 0.98)|0.04| 0.53 |46.40| 1.52| 4.70 | 4.06 | 0.62 | 0.13| 0.50 0.05 | 0.02 0.01 60
Sable Island C-67 2834.91 0Ob 0] 1 SEM Sst 5 Wwp2 42.89| 3.67 | 8.10 | 2.34 57
Sable Island C-67 2834.91 Ob 10| 4 Probe Sst 4 Wp2 0.21/0.05| 0.06 |42.67| 1.12| 4.86 | 5.32 | 0.46 | 0.03| 0.81 0.08 |0.10 0.03 56
Sable Island C-67 2834.91 0Ob 10| 5 SEM Sst 4 wp2 42.21/1.20 | 5.54 | 6.99 1.07 57
Sable Island C-67 2834.91 0b 1 2 SEM Sst 5 Cement 0.87 44.37| 3.63| 6.94 | 1.19 57
Sable Island C-67 2834.91 0Ob 3] 1 SEM Sst 1 Cement 55.55| 1.06 0.39 57
Sable Island C-67 2834.91 Ob 13 1 Probe Sst 1 Cement 0.03 | 0.04 55.70| 1.05 0.35 | 0.00 |0.04] 0.38 0.05 | 0.11 58
Sable Island C-67 2834.91 0Ob 18] 2 Probe Sst 5 Rims 0.05| 0.04 41.66| 4.56 | 6.95 | 3.26 0.02 0.05 | 0.04 57
Sable Island C-67 2834.91 Ob 13 2 SEM Sst 5 Rims 41.58| 4.59 | 7.37 | 3.46 57
South Desbarres O-76 3809.66 99 1 1 SEM Sst 1 Cement 52.64 4.36 57
South Desbarres O-76 3809.66 99 1 2 Probe Sst 3 SP 0.03] 0.04| 0.07 |38.23| 0.91 | 12.01| 4.54 | 0.15 | 0.03| 0.06 0.03 | 0.04 56
South Desbarres O-76 3809.66 99 1 3 Probe Sst 3 SP 0.01] 0.07 |36.57| 0.90 | 11.82| 5.43 | 0.22 | 0.03] 0.05 0.04 |0.09 55
South Desbarres O-76 3809.66 99 1 5 Probe Sst 1 Cement 0.01]0.06| 0.11 |48.97| 0.51| 0.41 | 3.89 | 0.37 | 0.04| 0.34 0.07 | 0.10 0.05 55
South Desbarres O-76 3809.66 99 1 5 SEM Sst 5 SP 47.99| 247 | 3.72 | 2.81 57
South Desbarres O-76 3809.66 99 1 6 Probe Sst 1 Cement 0.06| 0.15 [47.25| 0.54 | 0.60 | 4.63 | 0.40 | 0.04| 0.53 0.07 | 0.10 0.03 54
South Desbarres O-76 3809.66 99 1 8 SEM Sst 5 SP 36.38| 2.01|12.09| 6.52 57
South Desbarres O-76 3809.66 99 2 4 SEM Sst 5 Rims 39.30| 4.28 | 7.35 | 6.08 57
South Desbarres O-76 3809.66 99 2 5 SEM Sst 1 Cement 51.22 5.78 57.00
South Desbarres O-76 3809.66 9g 2 6 SEM Sst 1 Cement 50.78 5.27 56.05
South Desbarres O-76 3809.66 99 2 8 SEM Sst 1 Cement 50.74 6.26 57.00
South Desbarres O-76 3809.66 99 2 8 SEM Sst 2 Cement 0.73 0.62 | 47.90| 0.76 | 3.86 | 2.13 56.01
South Desbarres O-76 3809.66 99 2 13 SEM Sst 1 Cement 50.19| 1.36 5.45 57.00
South Desbarres O-76 3809.66 9g 2 | 15 SEM Sst 1 Cement 50.77 6.23 57.00
South Desbarres O-76 3809.66 99 2 17 SEM Sst 1 Cement 52.42 4.58 57.00
South Desbarres O-76 3809.66 9g 2 | 18 SEM Sst 1 Cement 51.54 5.46 57.00
South Desbarres O-76 3809.66 99 2 19 SEM Sst 1 Cement 51.97 5.03 57.00
South Desbarres O-76 3809.66 99 3 1 SEM Sst 5 SP 41.64| 3.98 | 6.75 | 4.63 57.00
South Desbarres O-76 3809.66 99 3| 2 SEM Sst 5 SP 0.84 0.53 |42.14| 2.24 | 9.14 | 1.12 56.01
South Desbarres O-76 3809.66 99 3 9 SEM Sst 5 SP 39.20| 4.04 | 8.34 | 5.41 57.00
South Desbarres O-76 3809.66 99 3| M SEM Sst 5 SP 39.10| 4.12| 8.58 | 5.21 57.00
South Desbarres O-76 3809.66 99 5 4 SEM Sst 5 Rims 37.58| 2.27 | 11.47| 5.68 57.00
South Desbarres O-76 3809.66 99 6 1 SEM Sst 4 SP 47.31| 1.41] 5.18 | 3.10 57.00
South Desbarres O-76 3809.66 9g 6| 5 SEM Sst 4 Cement 46.63| 1.27 | 4.22 | 4.88 57.00
South Desbarres O-76 3809.66 99 8 1 Probe Sst 3 WP1 0.01/0.12] 0.04 |138.69| 1.15| 9.39 | 5.40 | 0.26 | 0.04| 0.11 0.09 |0.07 0.01 55.37,
South Desbarres O-76 3809.66 9g 8 1 SEM Sst 4 WP1 42.33] 1.39 | 11.62| 1.65 57.00
South Desbarres O-76 3809.66 99 8| 2 Probe Sst 3 WP1 0.09| 0.06 | 36.48| 0.80 | 11.93| 5.61 | 0.31 | 0.02| 0.09 0.04 55.43
South Desbarres O-76 3809.66 99 8| 3 Probe Sst 3 WP1 0.07]0.07| 0.16 | 38.60| 0.68 | 14.45| 2.17 | 0.10 | 0.05] 0.05 0.05 | 0.09 56.53
South Desbarres O-76 3809.66 99 8 | 4 SEM Sst 3 WP1 37.35] 0.95 | 13.46| 5.25 57.00
South Desbarres O-76 3809.66 9g 8| 5 SEM Sst 3 WP1 36.44| 0.93 | 13.50| 6.13 57.00
South Desbarres O-76 3809.66 99 8 | 7 SEM Sst 3 WP1 37.93 13.85| 5.22 57.00
South Desbarres O-76 3809.66 9g 8| 8 SEM Sst 3 WP1 38.20| 0.79 | 12.44| 5.57 57.00
South Desbarres O-76 3809.66 99 9 1 SEM Sst 3 SP 37.95| 1.09 | 12.68| 5.27 57.00
South Desbarres O-76 3809.66 9g 9| 7 SEM Sst 3 SP 38.04| 1.01|12.61| 5.34 57.00
South Desbarres O-76 3809.66 99 10 1 SEM Sst 3 SP 36.75| 0.99 | 13.55| 5.71 57.00
South Desbarres O-76 3809.66 99 10] 2 SEM Sst 3 SP 37.33| 1.37 | 12.81| 5.48 57.00
South Desbarres O-76 3809.66 99 10] 2 SEM Sst 5 SP 43.89| 2.64 | 8.62 | 0.86 56.00
South Desbarres O-76 3809.66 99 10| 15 SEM Sst 3 SP 38.98| 1.42|12.23| 4.38 57.00
South Desbarres O-76 3809.66 99 10 | 16 SEM Sst 3 SP 35.45| 0.81 | 14.44| 6.30 57.00
South Desbarres O-76 3809.66 99 10| 17 SEM Sst 3 SP 36.86| 0.61|14.35| 5.18 57.00
South Desbarres O-76 3809.66 99 1] 1 SEM Sst 2 SP 1.07 |48.67| 0.96| 3.05 | 3.25 57.00
South Desbarres O-76 3809.66 99 1] 2 SEM Sst 5 SP 44.05| 318 | 7.67 | 2.10 57.00
South Desbarres O-76 3809.66 99 1] 15 SEM Sst 4 SP 1.00 [47.73| 116 | 3.73 | 3.39 57.00
South Desbarres O-76 3809.66 99 1] 18 SEM Sst 5 SP 44.00| 2.34 | 8.64 | 2.02 57
South Desbarres O-76 3809.66 99 1] 19 SEM Sst 5 Rims 43.86| 3.22 | 7.98 | 1.95 57
South Desbarres O-76 3809.66 99 12| 2 SEM Sst 1 Cement 50.87| 0.60 5.53 57
South Desbarres O-76 3809.66 99 12| 4 SEM Sst 1 Cement 52.02 4.98 57
South Desbarres O-76 3809.66 99 12| 5 SEM Sst 1 Cement 50.91| 0.68 5.42 57
South Desbarres O-76 3809.66 99 121 11 SEM Sst 1 Cement 51.32| 0.63 5.05 57
South Desbarres O-76 3809.66 99 12| 20 SEM Sst 1 Cement 50.46 1.33 | 5.22 57
South Desbarres O-76 3809.66 99 12| 23 SEM Sst 1 Cement 51.98 5.02 57.00
South Desbarres O-76 3809.66 99 12| 24 SEM Sst 5 Rims 41.41]3.25| 9.33 | 3.02 57.00
South Desbarres O-76 3809.66 99 121 29 SEM Sst 1 Cement 50.11 5.43 | 1.46 57.00
South Desbarres O-76 3809.66 99 18] 1 SEM Sst 3 SP 38.57| 1.26 | 11.62| 5.55 57.00
South Desbarres O-76 3809.66 99 13 2 SEM Sst 3 SP 37.43| 1.08 | 13.53| 4.96 57.00
South Desbarres O-76 3809.66 99 13/ 3 SEM Sst 3 SP 35.96| 1.00 | 14.24| 5.80 57.00
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Appendix 10A: Petrological, geological and analytical details of the better quality* analyses of siderite (This study).

Well Depth(m) | Facies | Fig.| Pos.| S-Code | Source | Lithology | Type | Occurrence | SiO, | TiO,| Al,O3;| FeO; | MnO| MgO | CaO | Na,O | K,O | P,05| SO;| Cr,0; | BaO| Cl| SrO |HfO, | Total
South Desbarres O-76 3809.66 99 13| 4 SEM Sst 4 SP 41.01]| 1.4310.64| 3.92 57.00
South Desbarres O-76 3809.66 99 13| 6 SEM Sst 3 SP 36.26| 1.02 | 14.27| 5.45 57.00
South Desbarres O-76 3809.66 99 13 7 SEM Sst 3 SP 37.50| 1.11 | 12.59| 5.80 57.00
South Desbarres O-76 3809.66 99 13| 9 SEM Sst 3 SP 37.95| 1.44|10.61| 7.00 57
South Desbarres O-76 3809.66 99 13| 10 SEM Sst 3 SP 36.25| 0.96 | 14.19| 5.60 57
South Desbarres O-76 3809.66 99 13| 1 SEM Sst 3 SP 38.14| 1.04 | 12.42| 5.40 57
South Desbarres O-76 3809.66 99 13| 12 SEM Sst 3 SP 37.07 1.12 | 12.97| 5.84 57
South Desbarres O-76 3809.66 99 13| 37 SEM Sst 3 SP 37.91| 1.05| 12.44| 5.59 57
South Desbarres O-76 3809.66 99 14 1 SEM Sst 3 SP 38.46| 1.16 | 11.84| 5.54 57
South Desbarres O-76 3809.66 99 14| 10 SEM Sst 3 SP 38.87| 1.13|10.56| 6.45 57
South Desbarres O-76 3809.66 9g 14 11 SEM Sst 4 SP 41.88| 1.01] 9.18 | 4.92 57
South Desbarres O-76 3809.66 99 14| 16 SEM Sst 3 SP 0.98 36.77| 1.02 | 12.71| 5.53 57
South Desbarres O-76 3809.66 99 15 1 SEM Sst 3 SP 38.34] 1.13 | 12.24| 5.29 57
South Desbarres O-76 3809.66 99 15| 2 SEM Sst 3 SP 38.08| 1.27 | 11.65| 6.00 57
South Desbarres O-76 3809.66 99 15 3 SEM Sst 3 SP 38.77| 1.57 | 10.22| 6.44 57
South Desbarres O-76 3809.66 99 15| 4 SEM Sst 3 SP 36.82| 0.97 | 13.66| 5.55 57
South Desbarres O-76 3809.66 99 15| 5 SEM Sst 3 SP 37.42| 1.20 | 13.79| 4.59 57
South Desbarres O-76 3809.66 99 15| 6 SEM Sst 3 SP 35.62| 1.00 | 14.41| 5.97 57
South Desbarres O-76 3809.66 9g 15| 7 SEM Sst 3 SP 36.46| 1.08 | 13.89| 5.57 57
South Desbarres O-76 3809.66 99 15| 8 SEM Sst 3 SP 37.96| 0.99 | 12.73| 5.32 57
South Desbarres O-76 3809.66 99 171 7 SEM Sst 3 SP 37.07| 0.59 | 14.77| 4.56 57
South Desbarres O-76 3809.66 99 171 8 SEM Sst 3 SP 37.36| 0.79 | 13.63| 5.22 57
South Desbarres O-76 3809.66 99 171 9 SEM Sst 3 SP 37.43| 1.31|12.41| 5.85 57
South Desbarres O-76 3809.66 99 171 1 SEM Sst 3 SP 36.61| 1.04 | 13.89| 5.46 57
South Desbarres O-76 3809.66 99 17 ] 12 SEM Sst 3 SP 38.89| 1.04 | 11.27| 5.80 57
South Desbarres O-76 3809.66 99 17 ] 13 SEM Sst 3 SP 33.19| 0.75| 17.58| 5.48 57
South Desbarres O-76 3809.66 99 17 | 14 SEM Sst 3 SP 37.26| 0.77 | 13.46| 5.51 57
South Desbarres O-76 3809.66 99 17| 16 SEM Sst 3 SP 38.70| 1.08 | 11.97| 5.26 57
South Desbarres O-76 3809.66 99 17 | 26 SEM Sst 3 SP 42.40| 1.30 | 10.61| 2.69 57
South Desbarres O-76 3809.66 99 18 1 SEM Sst 3 SP 37.39] 1.03 | 13.37| 5.22 57
South Desbarres O-76 3809.66 99 18] 1 Probe Sst 4 SP 0.14]0.19| 0.06 [43.35| 1.39 | 8.27 | 1.68 | 0.33 | 0.04]| 0.04 0.06 | 0.08 0.03 55.65
South Desbarres O-76 3809.66 99 18] 2 SEM Sst 3 SP 38.16| 0.72 | 15.68| 2.45 57.00
South Desbarres O-76 3809.66 99 18] 3 SEM Sst 3 SP 39.51| 1.05|14.49| 1.94 57
South Desbarres O-76 3809.66 99 18] 3 Probe Sst 4 SP 0.01]0.11| 0.05 [44.41| 1.58 | 8.09 | 1.55| 0.12 | 0.05| 0.01 0.08 | 0.06 0.01 56
South Desbarres O-76 3809.66 99 18| 4 Probe Sst 3 SP 0.12| 0.05 | 37.89| 0.84 | 11.38| 4.72 | 0.18 | 0.03| 0.11 0.04 |0.07 55
South Desbarres O-76 3809.66 99 18| 4 SEM Sst 3 SP 36.84| 0.97 | 13.75| 5.44 57
South Desbarres O-76 3809.66 99 18| 5 Probe Sst 3 SP 0.18| 0.07 |37.12| 0.79 | 12.32| 4.48 | 0.19 | 0.06| 0.08 0.08 | 0.11 0.04 56
South Desbarres O-76 3809.66 9g 18| 5 SEM Sst 3 SP 37.00| 0.99 | 13.16| 5.85 57
South Desbarres O-76 3809.66 99 18| 6 SEM Sst 3 SP 37.87| 1.00 | 13.09| 5.03 57
South Desbarres O-76 3809.66 99 18| 18 SEM Sst 3 SP 38.74| 0.59 | 14.26| 3.41 57
South Desbarres O-76 3809.66 99 19| 2 SEM Sst 3 SP 38.28| 0.95| 12.44| 5.33 57
South Desbarres O-76 3809.66 99 19 3 SEM Sst 3 SP 0.96 39.34| 1.04 | 12.85| 2.81 57
South Desbarres O-76 3809.66 99 19| 4 SEM Sst 3 SP 39.30| 1.00 | 11.61] 5.09 57
South Desbarres O-76 3809.66 99 19 6 SEM Sst 3 SP 37.20| 0.75 | 13.20| 5.85 57
South Desbarres O-76 3809.66 99 19| 7 SEM Sst 3 SP 37.28| 1.20 | 12.89| 5.62 57
South Desbarres O-76 3809.66 9g 19| 8 SEM Sst 3 SP 37.06] 1.04 | 13.28| 5.62 57
South Desbarres O-76 3809.66 99 19| 10 SEM Sst 3 SP 37.38| 0.95|13.93| 4.75 57
South Desbarres O-76 3809.66 99 19| 11 SEM Sst 3 SP 37.23 13.56 6.21 57
South Desbarres O-76 3809.66 99 19| 12 SEM Sst 3 SP 36.04| 1.05 | 14.16| 5.75 57
South Desbarres O-76 3809.66 99 19| 13 SEM Sst 3 SP 37.85| 1.43 | 12.64| 5.08 57
South Desbarres O-76 3809.66 99 19| 14 SEM Sst 3 SP 36.56| 0.82 | 13.75| 5.86 57
South Desbarres O-76 3809.66 99 20| 1 SEM Sst 3 SP 37.90| 0.92 | 12.88| 5.30 57
South Desbarres O-76 3809.66 99 21 2 SEM Sst 5 WP1 1.31 141.10| 2.26 | 10.76| 1.56 57
South Desbarres O-76 3809.66 99 21| 3 SEM Sst 5 WP1 40.86| 3.53 | 8.53 | 4.08 57.00
South Desbarres O-76 3809.66 99 21| 16 SEM Sst 4 WP1 42.73| 1.37 | 10.86| 2.04 57.00
South Desbarres O-76 3809.66 99 22| 2 SEM Sst 3 WP1 41.85| 1.28 | 10.30| 3.58 57.00
South Desbarres O-76 3809.66 99 22 2 Probe Sst 5 WP1 0.13]0.02| 0.03 |40.81| 2.67 | 8.19 | 3.13 | 0.12 | 0.03| 0.06 0.03 | 0.05 0.04 55.32
South Desbarres O-76 3809.66 99 22| 4 Probe Sst 5 Rims 0.09]0.02| 0.02 [41.11] 3.20 | 8.61 | 2.36 | 0.11 | 0.04| 0.04 0.03 |0.12 0.03 55.78
South Desbarres O-76 3809.66 99 22 5 Probe Sst 5 Rims 0.83]0.22| 0.48 |42.26| 2.12| 6.37 | 1.74 | 0.45 | 0.05| 0.12 0.04 | 0.07 0.02 54.77
South Desbarres O-76 3809.66 99 23| 3 Probe Sst 3 Wp2 0.28|0.14| 0.14 | 36.53| 0.83 | 11.11] 5.30 | 0.31 |0.00| 0.08 55
South Desbarres O-76 3809.66 99 23 6 Probe Sst 5 Cement 0.57]0.01| 0.18 |39.16| 4.74 | 7.58 | 4.63 | 0.17 | 0.10| 0.01 57.15
South Desbarres O-76 3809.66 99 23| 7 Probe Sst 1 SP 0.07]0.11| 0.12 |47.94| 0.67 | 0.66 | 4.42 | 0.60 | 0.03] 0.35 0.01 {0.01 0.01 55.00
South Desbarres O-76 3809.66 99 23| 12 Probe Sst 5 SP 0.18] 0.01| 0.08 |38.93| 2.96 | 8.15| 5.09 | 0.25 | 0.04| 0.03 0.05 | 0.08 55.86
South Desbarres O-76 3809.66 99 23| 13 Probe Sst 1 SP 0.03| 0.13 |47.80{ 0.70 | 0.70 | 5.17 | 0.43 | 0.03| 0.48 0.06 |0.12 0.01 55.66
South Desbarres O-76 3809.66 99 24 1 Probe Sst 5 SP 0.04| 0.03 |40.17| 3.85| 6.63 | 4.83 | 0.20 | 0.03| 0.08 0.04 | 0.09 0.00 55.98
South Desbarres O-76 3809.66 99 24| 3 Probe Sst 1 SP 0.03| 0.07 [49.46| 0.72 | 0.60 | 3.88 | 0.50 | 0.04| 0.30 0.04 | 0.05 0.02 55.72
South Desbarres O-76 3809.66 99 24 5 Probe Sst 5 SP 0.00| 0.02 [39.70| 3.97 | 6.85 | 4.92 | 0.73 | 0.04| 0.02 0.03 | 0.07 0.00 56
South Desbarres O-76 3809.66 99 24| 6 Probe Sst 5 SP 0.02| 0.03 |39.67| 448 | 6.27 | 4.63 | 0.20 |0.03] 0.09 0.07 | 0.01 55
South Desbarres O-76 3809.66 99 24 7 Probe Sst 1 SP 0.04| 0.04 |49.22]| 0.59 | 1.06 | 4.13 | 0.22 | 0.03] 0.31 0.08 | 0.10 56
South Desbarres O-76 3809.66 99 24| 8 Probe Sst 5 SP 0.04| 0.02 |39.56| 4.78 | 7.50 | 4.32 | 0.13 | 0.02| 0.02 0.05 | 0.09 57
South Desbarres O-76 3809.66 99 24 9 Probe Sst 4 SP 0.05| 0.02 |43.06]| 1.80 | 2.74 | 7.08 | 0.36 | 0.03| 0.27 0.09 | 0.04 0.03 55.58
South Desbarres O-76 3809.66 99 24| 10 Probe Sst 1 SP 0.37]0.04| 0.05 [48.72| 0.71| 0.37 | 4.48 | 0.43 |0.05| 0.22 0.08 |0.07 0.01 55.60
South Desbarres O-76 3809.66 99 24 11 Probe Sst 1 SP 0.02| 0.08 |45.61| 0.64 | 0.72 | 4.40 | 0.30 | 0.04| 0.33 0.03 | 0.13 0.01 52.30
Tantallon M-41 3601.5 10f 1] 28 Probe Mst 2 Concretion | 0.36 | 0.06| 0.25 |46.76| 0.27 | 2.53 | 5.05 | 0.15 | 0.04| 1.08 0.02 56.57
Tantallon M-41 3601.5 10f 2 31 Probe Mst 2 Concretion | 0.02 0.01 |46.92| 0.31| 2.24 | 560 | 0.17 | 0.03]| 1.23 0.01 57
Tantallon M-41 3601.5 10f 2 | 32 Probe Mst 2 Concretion | 0.04 | 0.00| 0.00 |45.66| 0.21 | 4.75 | 4.55 | 0.17 | 0.02| 0.53 56
Tantallon M-41 3601.5 10f 2 33 Probe Mst 2 Concretion | 0.53 | 0.02| 0.38 | 46.63| 0.22 | 4.05 | 4.38 | 0.16 | 0.03| 0.67 0.01 57
Tantallon M-41 3601.5 10f 3| 34 Probe Mst 2 Concretion 0.01| 0.03 |46.24| 0.21 | 4.84 | 4.81 | 0.17 | 0.02] 0.62 57
Tantallon M-41 3601.5 10f 3 35 Probe Mst 2 Concretion | 0.01] 0.01| 0.06 |47.58]| 0.35| 3.04 | 5.27 | 0.17 | 0.02| 1.07 58
Tantallon M-41 3601.5 10f 3|37 Probe Mst 2 Concretion | 0.15] 0.01| 0.05 |48.85| 0.35 | 4.59 | 3.30 | 0.13 | 0.03| 0.40 0.00 |0.01 58
Tantallon M-41 3601.5 10f 4 39 Probe Mst 2 Concretion | 1.07 | 0.09| 0.63 |45.45| 0.23 | 3.45 | 4.58 | 0.17 | 0.08| 0.83 0.01 57
Tantallon M-41 3601.5 10f 4 | 40 Probe Mst 2 Concretion | 0.81]0.04| 0.51 [45.08| 0.21 | 4.16 | 4.53 | 0.19 | 0.06| 0.61 0.01 56
Tantallon M-41 4701.12 10f 6| 7 Probe Mst 2 Concretion | 0.16 | 0.06 | 0.03 |45.87| 0.38 | 5.84 | 4.82 0.04| 0.17 0.08 | 0.06 58
Tantallon M-41 4701.12 10f 6| 8 Probe Mst 2 Concretion | 0.25] 0.07 | 0.04 |46.29| 0.41 | 5.86 | 4.48 | 0.01 | 0.03| 0.13 0.06 | 0.04 58
Tantallon M-41 4701.12 10f 6| 9 Probe Mst 2 Concretion | 0.02 | 0.04 46.25| 0.44 | 572 | 4.16 0.03| 0.17 0.05 | 0.08 57
Tantallon M-41 4701.12 10f 6 | 10 Probe Mst 2 Concretion | 0.02 | 0.06 44.23| 0.31| 7.51| 4.12 | 0.02 | 0.04| 0.05 0.05 | 0.06 56
Tantallon M-41 4701.12 10f 6| 11 Probe Mst 2 Concretion | 0.68 | 0.06| 0.28 |48.14| 0.32 | 5.27 | 3.30 | 0.02 | 0.04| 0.15 0.07 |0.04 58
Tantallon M-41 4701.12 10f 7113 Probe Mst 2 Concretion | 0.45] 0.05| 0.23 |42.92| 0.35 | 4.64 | 6.75 | 0.02 | 0.05| 0.15 0.04 | 0.09 56
Tantallon M-41 4701.12 10f 7] 14 Probe Mst 2 Concretion | 0.50 | 0.07 | 0.27 |46.52| 0.99 | 5.78 | 2.99 | 0.01 | 0.06| 0.10 0.04 | 0.06 57
Tantallon M-41 4701.12 10f 7115 Probe Mst 2 Concretion | 0.62| 0.06| 0.35 |46.85| 0.35 | 5.04 | 4.32 | 0.04 | 0.06| 0.26 0.08 | 0.07 58
Tantallon M-41 4701.12 10f 7116 Probe Mst 2 Concretion | 0.71]0.05| 0.38 |48.36| 0.36 | 5.76 | 3.20 | 0.03 | 0.06| 0.20 0.04 | 0.09 59
Tantallon M-41 4701.12 10f 7117 Probe Mst 2 Concretion | 0.22 | 0.07 | 0.08 | 45.42| 0.44 | 5.99 | 4.37 | 0.03 | 0.05| 0.14 0.06 | 0.03 57
Tantallon M-41 4701.12 10f 7118 Probe Mst 2 Concretion | 0.78 ] 0.06| 0.43 |44.73| 0.37 | 5.03 | 5.17 | 0.08 | 0.05| 0.20 0.05 | 0.05 57
Tantallon M-41 4701.12 10f 8 | 19 Probe Mst 2 Concretion | 0.78| 0.07 | 0.44 |45.05| 0.35 | 5.01 | 4.89 | 0.04 | 0.07| 0.21 0.05 | 0.06 57
Tantallon M-41 4701.12 10f 8 | 20 Probe Mst 2 Concretion | 0.05 | 0.07 46.32] 0.35| 5.38 | 5.10 | 0.03 | 0.03| 0.20 0.04 |0.01 58
Tantallon M-41 4701.12 10f 9| 21 Probe Mst 2 Concretion | 0.41] 0.05| 0.29 |45.22| 0.34 | 5.30 | 4.68 | 0.02 | 0.05| 0.21 0.05 | 0.04 57
Tantallon M-41 4701.12 10f 9| 22 Probe Mst 2 Concretion | 0.08 | 0.04 4571/ 0.37 | 5.77 | 473 | 0.08 | 0.04| 0.18 0.04 | 0.06 57
Tantallon M-41 4701.12 10f 9] 23 Probe Mst 2 Concretion | 0.51] 0.06| 0.27 |44.97| 0.36 | 5.05 | 4.80 | 0.04 | 0.06]| 0.26 0.05 | 0.03 56
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Appendix 10A: Petrological, geological and analytical details of the better quality* analyses of siderite (This study).

Well Depth(m) | Facies | Fig.| Pos.| S-Code | Source | Lithology | Type | Occurrence | SiO, | TiO,| Al,O3;| FeO; | MnO| MgO | CaO | Na,O | K,O | P,05| SO;| Cr,0; | BaO| Cl| SrO |HfO, | Total
Tantallon M-41 5298.37 Ob 11| 47 Probe Sst 2 SP 1.01]0.06| 0.42 |49.65| 0.78 | 5.97 | 1.38 | 0.11 | 0.04| 0.00 0.09 | 0.14 0.15 60
Tantallon M-41 5298.37 0b 1] 49 Probe Sst 2 SP 0.89|0.07| 0.25 |48.16| 0.82 | 6.24 | 2.63 | 0.15 | 0.03| 0.03 | 0.17]| 0.07 | 0.13 60
Tantallon M-41 5298.37 Ob 1] 52 Probe Sst 3 SP 0.46]0.13| 0.21 |47.79| 0.73 | 8.29 | 1.20 | 0.06 | 0.04| 0.07 | 0.14| 0.06 | 0.12 59
Tantallon M-41 5298.37 0b 11] 53 Probe Sst 2 SP 0.24|0.07| 0.06 |48.88| 0.70| 7.77 | 1.03 | 0.06 | 0.03| 0.00 | 0.15] 0.04 | 0.12 59
Tantallon M-41 5298.37 Ob 12 | 54 Probe Sst 2 SP 0.22]0.08| 0.06 |47.07| 0.79 | 6.87 | 2.52 | 0.07 |0.02| 0.03|0.13| 0.07 | 0.12 58
Tantallon M-41 5298.37 0b 12 | 56 Probe Sst 2 SP 0.36| 0.09| 0.08 [49.05| 0.81| 6.18 | 2.08 | 0.10 | 0.03| 0.00 | 0.17]| 0.07 | 0.13 59
Tantallon M-41 5298.37 Ob 12 | 57 Probe Sst 2 SP 0.26]0.07| 0.09 |48.41| 0.69 | 7.38 | 1.45| 0.07 |0.04| 0.01[0.20| 0.06 | 0.12 59
Tantallon M-41 5298.37 0b 12| 58 Probe Sst 2 SP 0.23|0.06 | 0.03 [46.04| 0.92 | 6.83 | 3.44 | 0.04 | 0.03| 0.04 | 0.16] 0.06 | 0.15 58
Tantallon M-41 5298.37 Ob 13| 60 Probe Sst 2 Intraclast | 0.16 | 0.07 | 0.04 |48.37| 0.77 | 6.85 | 2.08 | 0.07 | 0.04| 0.03 | 0.16] 0.07 | 0.14 59
Tantallon M-41 5298.37 0b 13| 61 Probe Sst 2 Intraclast | 0.22] 0.12| 0.05 |48.61| 0.69 | 7.58 | 1.48 | 0.06 | 0.02| 0.00 | 0.20| 0.08 | 0.14 59
Tantallon M-41 5298.37 Ob 13| 62 Probe Sst 2 Intraclast | 0.19] 0.07 | 0.06 |48.44| 0.74 | 7.56 | 1.97 | 0.04 | 0.03 0.13] 0.06 | 0.11 59
Tantallon M-41 5298.37 0b 13| 63 Probe Sst 2 Intraclast | 0.28 | 0.07 | 0.05 |48.91| 0.82 | 6.45 | 2.06 | 0.06 | 0.03]| 0.01 |0.14]| 0.07 | 0.17 59
Tantallon M-41 5298.37 Ob 13 | 64 Probe Sst 2 Intraclast | 0.19] 0.09| 0.06 |47.77| 0.82 | 6.63 | 2.39 | 0.06 | 0.03| 0.04 | 0.14| 0.07 | 0.12 58
Tantallon M-41 5298.37 0b 13| 65 Probe Sst 2 Intraclast | 0.25| 0.05| 0.08 |48.40| 0.84 | 6.43 | 2.04 | 0.07 | 0.05 0.16] 0.09 | 0.11 59
Notes:
* Only analyses with SiO, and K,0 < 1% wt
1. Sst=sandstone; Mst=mudstone, shale, siltstone; Cgl=conglomerate.

2. WP1=weakness pathways: cleavage of minerals; WP2=weakness pathways: fracture; SP= secondary porosit
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Appendix 10B: Calculated carbonate end members and ratios of all analyses of appendix 10A.

. . . Calculated mole (10 mol)
Well Depth(m) | Facies | Fig.|Pos.| Source | Lithology | Type | Occurrence FeCO, | MnCO, | MgCO, | CaCO, Mg/Ca | Fe/Ca | Fe/ (Ca+Mg)

Balmoral M-32 1969 3x 2 2 SEM Sst 3 Firmground | 58.84 | 0.67 29.07 2.87 | 10.14 | 26.30 3.17
Balmoral M-32 1969 3x 3 2 SEM Sst 3 Firmground | 61.86 1.12 25.92 2.34 | 11.09 | 33.90 3.78
Balmoral M-32 1969 3x 4 1 SEM Sst 3 Firmground | 61.60 1.01 22.20 5.48 4.05 | 14.41 3.68
Balmoral M-32 1969 3x 5 6 SEM Sst 3 Firmground | 63.82 | 0.97 20.24 4.1 4.93 | 19.91 4.38
Balmoral M-32 1969 3x 7 3 SEM Sst 2 Firmground | 65.98 1.02 18.45 2.55 7.23 | 33.14 5.35
Cohasset A-52 2072.90 | 2b—1 2 2 SEM Mst 1 Concretion | 70.28 | 2.51 6.58 13.69 13.69
Cohasset A-52 2072.90 2b—1 5 1 SEM Mst 1 Concretion | 75.39 0.57 2.37 40.79 40.79
Cohasset A-52 2220.47 9s 2 1 SEM Sst 3 SP 48.62 0.70 29.30 | 16.64 | 1.76 | 3.74 1.65
Cohasset A-52 2220.47 9s 2 2 SEM Sst 3 SP 48.96 0.66 2945 | 16.12 | 1.83 | 3.89 1.68
Cohasset A-52 2220.47 9s 2 3 SEM Sst 3 SP 50.00 0.56 27.74 | 14.88 | 1.86 | 4.30 1.84
Cohasset A-52 2220.47 9s 2 4 SEM Sst 3 SP 55.41 0.54 26.51 | 1017 | 2.61 6.98 243
Cohasset A-52 2220.47 9s 4 5 Probe Sst 3 Rims 56.63 0.97 23.15 7.81 2.96 9.29 2.97
Cohasset A-52 2220.4 9s 6 5 Probe Sst 3 SP 55.77 | 0.39 2260 | 1345 | 1.68 | 5.31 241
Cohasset A-52 2220.47 9s 9 2 Probe Sst 3 SP 51.65 0.84 2447 | 14.01 175 | 4.72 2.09
Cohasset A-52 2220.47 9s 10| 1 Probe Sst 2 SP 56.77 0.31 17.94 | 13.31 1.35 | 547 2.78
Cohasset A-52 2220.47 9s 10| 2 Probe Sst 2 Rims 55.28 0.43 1712 | 1441 1.19 | 4.92 2.65
Cohasset A-52 2220.47 9s 10| 3 Probe Sst 3 SP 53.13 0.30 2045 | 14.91 1.37 | 457 2.30
Cohasset A-52 2220.47 9s 10| 4 Probe Sst 2 SP 55.54 | 0.38 1733 | 13.74 | 1.26 | 5.18 272
Cohasset A-52 2220.47 9s 10| 6 Probe Sst 3 Rims 54.60 | 0.33 20.83 | 1327 | 157 | 5.27 2.48
Cohasset A-52 2220.47 9s 10| 7 Probe Sst 2 SP 55.74 | 0.35 17.61 | 13.58 | 1.30 | 5.26 272
Cohasset A-52 2220.47 9s 13| 1 Probe Sst 2 SP 5459 | 0.37 16.91 | 1427 | 119 | 4.90 2.65
Cohasset A-52 2220.47 9s 13| 2 Probe Sst 2 SP 55.11 0.31 17.72 | 13.56 | 1.31 5.21 2.68
Cohasset A-52 2220.47 9s 13| 5 Probe Sst 2 Rims 52.91 0.49 16.14 | 1712 | 0.94 | 3.96 2.36
Cohasset A-52 2220.47 9s 13| 6 Probe Sst 3 Rims 48.77 | 0.51 25.96 | 1562 | 1.66 | 4.00 1.82
Cohasset A-52 2220.47 9s 13| 9 Probe Sst 2 Rims 54.16 | 0.42 17.87 | 14.76 | 1.21 4.70 2.51
Cohasset A-52 2220.47 9s 13 | 10 | Probe Sst 3 Rims 52.04 | 0.38 22.05 | 14.88 | 148 | 448 217
Cohasset A-52 2220.47 9s 13| 12 | Probe Sst 2 Rims 53.96 | 0.34 19.29 | 14.00 | 1.38 | 4.94 248
Cohasset A-52 2220.47 9s 13 | 13 | Probe Sst 2 SP 55.05 | 0.51 1551 | 1514 | 1.02 | 4.66 2.68
Cohasset A-52 2220.47 9s 13 | 14 | Probe Sst 2 Rims 55.22 | 0.34 17.68 | 13.58 | 1.30 | 5.21 2.69
Cohasset A-52 2220.47 9s 14| 3 Probe Sst 2 Rims 54.11 0.41 16.62 | 15.07 | 1.10 | 4.60 2.57
Cohasset A-52 2220.47 9s 14| 7 Probe Sst 3 Rims 51.69 | 0.36 2256 | 14.62 | 1.54 | 4.53 2.15
Cohasset A-52 2220.47 9s 18| 2 Probe Sst 2 SP 55.96 | 0.69 15.07 | 1412 | 1.07 | 5.08 2.87
Cohasset A-52 2220.47 9s 18| 3 Probe Sst 3 Rims 5342 | 0.28 2114 | 1440 | 1.47 | 475 2.31
Cohasset A-52 2220.47 9s 18| 5 Probe Sst 3 SP 53.16 | 0.37 19.87 | 12.89 | 154 | 5.28 2.51
Cohasset A-52 2220.47 9s 19| 2 Probe Sst 2 Rims 55.56 | 0.48 16.54 | 15.53 | 1.07 | 4.58 2.60
Cohasset A-52 2220.47 9s 19| 5 Probe Sst 2 SP 54.07 | 0.31 18.24 | 14.31 127 | 4.84 2.53
Cohasset A-52 2220.47 9s 19 7 Probe Sst 3 SP 47.23 0.72 23.53 | 17.06 | 1.38 3.55 1.78
Cohasset A-52 2220.47 9s 19| 8 Probe Sst 2 SP 54.80 | 0.31 19.23 | 12.90 | 149 | 544 2.63
Cohasset A-52 2220.47 9s 19| N1 Probe Sst 3 Cement 48.61 0.36 2445 | 16.32 | 150 | 3.82 1.84
Cohasset A-52 2220.47 9s 20| 2 Probe Sst 2 Rims 54.67 | 0.46 16.78 | 1457 | 1.15 | 4.81 2.63
Como P-21 22021 | 4x—6m | 1 1 SEM Sst 3 Cement 57.85 | 0.65 24.02 9.42 255 | 7.87 2.78
Como P-21 22021 | 4x—6m | 1 1 SEM Sst 3 Cement 55.78 0.98 23.24 9.06 257 | 7.89 2.77
Como P-21 22021 | 4x—6m | 1 1 Probe Sst 3 Cement 56.52 1.07 2145 | 1010 | 212 | 717 2.84
Como P-21 22021 | 4x—6m | 1 2 SEM Sst 3 Cement 54.96 1.22 26.50 | 10.63 | 249 | 6.62 2.37
Como P-21 22021 | 4x—6m | 1 3 Probe Sst 3 Cement 55.96 1.06 22.09 | 10.76 | 2.05 | 6.66 2.69
Como P-21 22021 | 4x—6m | 1 4 Probe Sst 3 SP 56.86 0.89 20.19 7.58 266 | 9.61 3.30
Como P-21 22021 | 4x—6m | 2 2 SEM Sst 3 SP 55.15 | 0.84 25.01 | 10.07 | 248 | 7.02 2.52
Como P-21 22021 | 4x—6m | 2 5 Probe Sst 3 Cement 56.92 1.22 21.10 8.91 2.37 | 8.19 3.03
Como P-21 22021 | 4x—6m | 2 7 Probe Sst 3 Rims 58.18 | 0.86 21.13 7.98 265 | 9.34 3.22
Como P-21 2202.1 | 4x—6m | 2 8 Probe Sst 3 Cement 55.52 1.23 20.08 9.40 214 | 7.56 2.98
Como P-21 22021 | 4x—6m | 3 2 Probe Sst 2 SP 59.11 0.86 19.58 7.69 254 | 9.84 348
Como P-21 22021 | 4x—6m | 3 8 Probe Sst 3 SP 53.58 | 0.86 20.60 8.65 2.38 | 7.94 2.93
Como P-21 22021 | 4x—6m | 3 9 Probe Sst 3 SP 58.28 | 0.87 19.96 8.52 2.34 | 8.76 3.26
Como P-21 22021 | 4x—6m | 5 1 SEM Sst 3 Rims 55.55 | 0.90 22.41 9.04 248 | 7.88 2.83
Como P-21 22021 | 4x—6m | 5 1 SEM Sst 3 Rims 56.45 | 0.92 24.70 | 1040 | 2.38 | 6.96 2.57
Como P-21 22021 | 4x—6m | 5 2 Probe Sst 3 Rims 56.82 1.02 22.45 9.40 239 | 7.75 2.85
Como P-21 22021 | 4x—6m | 5 2 SEM Sst 3 Rims 55.87 1.18 25.69 | 10.10 | 2,54 | 7.08 2.51
Como P-21 22021 | 4x—6m | 5 4 Probe Sst 3 Rims 55.61 0.95 2254 | 1064 | 212 | 6.70 2.65
Como P-21 22021 | 4x—6m | 5 6 SEM Sst 3 SP 56.21 0.92 22.23 8.97 248 | 8.03 2.89
Como P-21 22021 | 4x—6m | 5 8 Probe Sst 4 SP 55.95 1.78 20.73 | 10.03 | 2.07 | 7.14 2.87
Como P-21 22021 | 4x—6m | 6 3 SEM Sst 3 SP 55.49 1.53 25.26 | 1046 | 2.41 6.80 248
Como P-21 22021 | 4x—6m | 6 4 Probe Sst 3 SP 57.00 0.97 21.21 9.58 2.21 7.62 2.94
Como P-21 22021 | 4x—6m | 7 1 SEM Sst 3 WP1 56.09 0.93 2571 | 1011 | 254 | 7.11 2.51
Como P-21 22021 | 4x—6m | 7 2 Probe Sst 3 WP1 58.48 1.23 22.61 7.71 293 | 971 3.13
Como P-21 22021 | 4x—6m | 7 4 Probe Sst 3 WP1 55.73 1.04 2262 | 10.39 | 2.18 | 6.87 2.68
Como P-21 22021 | 4x—6m | 7 6 Probe Sst 2 WP1 65.78 1.31 18.54 1.23 | 15.03 | 68.30 5.79
Como P-21 22021 | 4x—6m | 8 1 SEM Sst 3 Intraclast 55.31 1.05 24.92 9.76 255 | 7.26 2.56
Como P-21 22021 | 4x—6m | 8 4 SEM Sst 3 Intraclast 53.51 0.92 26.88 9.76 2.76 | 7.03 2.36
Como P-21 22021 | 4x—6m | 8 4 Probe Sst 3 Intraclast 57.54 0.93 20.22 8.46 239 | 8.72 3.21
Como P-21 22021 | 4x—6m | 8 5 SEM Sst 2 Cement 58.38 0.84 13.78 | 1148 | 1.20 | 6.51 3.50
Como P-21 22021 | 4x—6m | 8 5 Probe Sst 2 Intraclast 58.39 1.16 19.32 8.69 222 | 8.61 3.31
Como P-21 22021 | 4x—6m | 10 | 2 Probe Sst 2 Cement 59.13 0.42 1094 | 1150 | 095 | 6.59 3.91
Como P-21 22021 | 4x—6m | 10 | 4 Probe Sst 3 Cement 58.37 0.93 20.60 8.59 240 | 8.71 3.20
Como P-21 22021 | 4x—6m | 10 | 4 Probe Sst 3 Cement 58.37 0.93 20.60 8.59 240 | 8.7 3.20
Como P-21 22021 | 4x—6m | 10 | 5 Probe Sst 2 Cement 61.78 1.15 11.08 9.65 115 | 821 4.50
Como P-21 2202.1 | 4x—6m | 11 2 Probe Sst 3 Rims 57.39 0.86 20.75 8.41 247 | 8.74 3.15
Como P-21 22021 | 4x—6m | 11 3 Probe Sst 3 Rims 54.98 0.96 2162 | 10.24 | 2.11 6.88 2.73
Como P-21 22021 | 4x—6m | 11 | 4 Probe Sst 3 Rims 57.21 0.91 20.44 8.59 2.38 | 8.53 3.15
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Appendix 10B: Calculated carbonate end members and ratios of all analyses of appendix 10A.

. . . Calculated mole (10 mol)
Well Depth(m) | Facies | Fig.|Pos.| Source | Lithology | Type | Occurrence FeCO, | MnCO, | MgCO, | CaCO, Mg/Ca | Fe/Ca | Fe/ (Ca+Mg)
Como P-21 2202.1 | 4x—6m | 11 5 Probe Sst 3 Rims 40.86 0.57 22.20 7.92 2.80 | 6.61 219
Glenelg E-58 3443.86 Ob 3 | 30 | Probe Sst 4 Rims 58.74 1.83 14.08 9.49 148 | 7.93 3.84
Glenelg E-58 3443.86 Ob 3| 3 Probe Sst 4 Rims 52.97 | 2.02 1375 | 17.32 | 0.79 | 3.92 2.50
Glenelg E-58 3443.86 Ob 3 | 33 | Probe Sst 4 Rims 50.95 1.73 12.06 | 21.02 | 0.57 | 3.1 2.20
Glenelg E-58 3443.86 Ob 3 | 49 | Probe Sst 4 SP 62.59 1.87 18.58 5.05 3.68 | 15.88 4.36
Glenelg E-58 3443.86 Ob 4 | 36 | Probe Sst 2 Rims 49.77 1.20 10.60 | 13.94 | 0.76 | 4.57 2.96
Glenelg E-58 3443.86 Ob 6 | 53 | Probe Sst 4 Rims 60.82 1.74 13.91 2.81 4.96 | 27.77 6.09
Glenelg E-58 3448.34 Ob 7 | 87 | Probe Sst 4 SP 64.54 1.92 18.26 4.34 4.21 | 19.06 4.74
Glenelg E-58 3448.34 Ob 8 | A Probe Sst 4 Cement 62.69 | 2.09 18.22 5.69 3.20 | 14.10 4.27
Glenelg E-58 3448.34 Ob 9 | 94 | Probe Sst 4 Concretion | 65.95 1.84 15.59 4.29 3.64 | 19.70 5.45
Glenelg E-58 3448.34 Ob 10 | 95 | Probe Sst 4 SP 66.86 1.68 19.53 1.57 | 12.43 | 54.50 5.49
Glenelg E-58 3448.34 Ob 11| 96 | Probe Sst 4 Rims 66.07 1.74 18.43 2.75 6.71 | 30.80 5.29
Glenelg E-58 3448.34 Ob 11| 97 | Probe Sst 4 Rims 66.59 1.88 18.95 2.1 8.98 | 40.42 542
Glenelg E-58 3458.48 2b 12 | 104 | Probe Sst 4 SP 65.79 1.63 19.21 3.66 5.25 | 23.02 4.82
Glenelg E-58 3458.48 2b 13 | 123 | Probe Sst 4 Rims 67.79 1.46 18.01 1.60 | 11.27 | 54.36 5.97
Glenelg H-38 4298.6 3 1 96 | Probe Sst 3 Cement 56.46 1.30 22.39 7.06 3.17 | 10.25 3.12
Glenelg H-38 4298.6 3 1 99 | Probe Sst 3 Cement 55.21 0.53 21.83 7.09 3.08 | 9.98 3.1
Glenelg H-38 4298.6 3 2 | 105 | Probe Sst 2 Cement 56.59 | 0.44 18.16 8.67 2.09 | 8.36 3.34
Glenelg H-38 4298.6 3 2 | 107 | Probe Sst 3 Cement 56.89 | 0.60 20.95 7.01 2.99 | 10.39 3.30
Panuke B-90 2218.93 1 2 1 SEM Sst 5 Concretion | 65.94 | 3.60 6.50 7.93 0.82 | 10.66 6.70
Panuke B-90 2224.97 3l 4 1 SEM Cgl 4 Intraclast 60.45 1.54 22.46 6.11 3.68 | 12.68 3.48
Panuke B-90 2224.97 3l 4 2 SEM Cgl 4 Intraclast 62.40 1.42 20.35 5.28 3.86 | 15.16 4.02
Panuke B-90 2224.97 3l 4 6 SEM Cgl 3 Intraclast 58.88 1.02 23.26 8.19 284 | 9.21 3.03
Panuke B-90 2224.97 3l 5 2 SEM Cgl 3 Intraclast 60.02 1.35 24.53 3.94 6.22 | 19.50 3.56
Panuke B-90 2224.97 3l 5 3 SEM Cgl 2 Intraclast 64.20 1.00 18.48 3.34 5.53 | 24.60 4.95
Panuke B-90 2224.97 3l 6 1 SEM Cgl 3 Intraclast 59.68 1.21 20.25 9.10 223 | 841 3.23
Panuke B-90 2224.97 3l 9 1 SEM Cgl 3 Intraclast 63.72 1.12 20.70 3.71 5.58 | 22.01 4.39
Panuke B-90 2224.97 3l 10| 2 SEM Cgl 3 Intraclast 61.75 1.13 22.36 5.02 4.45 | 15.76 3.75
Panuke B-90 2224.97 3l 10| 4 SEM Cgl 3 Intraclast 62.74 1.20 20.12 5.28 3.81 | 15.24 4.07
Panuke B-90 2224.97 3l 11 1 SEM Cgl 3 Intraclast 58.94 1.09 20.14 | 1027 | 196 | 7.36 3.05
Panuke B-90 2224.97 3l 12| 1 SEM Cgl 4 Intraclast 62.54 1.70 19.64 3.99 4.92 | 20.06 4.42
Panuke B-90 2224.97 3l 12| 2 SEM Cgl 4 Intraclast 61.34 1.74 18.16 5.78 3.14 | 13.59 4.17
Sable Island C-67 2832.08 3i 1 1 SEM Cgl 4 Intraclast 60.36 1.52 16.57 | 10.48 | 1.58 | 7.38 3.45
Sable Island C-67 2832.08 3i 1 2 SEM Cgl 5 Intraclast 65.31 5.10 12.61 244 5.17 | 34.30 7.27
Sable Island C-67 2832.08 3i 2 3 SEM Cgl 4 WP1 61.67 1.62 18.23 7.48 244 | 10.56 3.84
Sable Island C-67 2832.08 3i 2 4 SEM Cgl 4 WP1 67.73 | 222 13.94 2.02 6.89 | 42.90 7.21
Sable Island C-67 2832.08 3i 2 " SEM Cgl 4 SP 58.35 1.90 21.80 5.73 3.80 | 13.04 3.49
Sable Island C-67 2832.08 3i 3 1 SEM Cgl 5 Rims 63.33 | 3.87 16.86 3.49 4.83 | 23.27 5.20
Sable Island C-67 2832.08 3i 3 2 SEM Cgl 4 SP 60.79 1.63 2135 | 4.76 4.49 | 16.37 3.87
Sable Island C-67 2832.08 3i 7 1 SEM Cgl 4 SP 61.12 1.62 22.33 5.24 4.26 | 14.93 3.68
Sable Island C-67 2832.08 3i 7 2 SEM Cgl 4 SP 58.35 1.86 26.74 5.31 5.04 | 14.09 3.05
Sable Island C-67 2832.08 3i 8 1 SEM Cgl 4 SP 57.67 | 248 20.42 9.93 2.06 | 744 3.00
Sable Island C-67 2832.08 3i 9 1 SEM Cgl 4 SP 65.99 | 2.10 17.56 1.83 9.60 | 46.21 5.85
Sable Island C-67 2832.08 3i 9 2 SEM Cgl 4 Rims 60.60 1.63 21.10 6.77 3.12 | 1147 3.54
Sable Island C-67 2832.08 3i 10| 3 SEM Cgl 4 SP 64.45 1.43 20.59 2.46 8.37 | 33.57 4.78
Sable Island C-67 2832.08 3i 10| 4 SEM Cgl 4 SP 63.57 | 2.01 17.94 2.85 6.31 | 28.62 5.17
Sable Island C-67 2832.08 3i 11 1 SEM Cgl 4 SP 60.64 | 3.82 22.30 3.09 7.22 | 25.14 4.06
Sable Island C-67 2832.08 3i 11 2 SEM Cgl 3 WP1 59.55 1.12 20.16 9.42 214 | 8.10 3.19
Sable Island C-67 2832.08 3i 11 3 SEM Cgl 4 SP 62.05 | 2.64 20.66 3.96 5.21 | 20.05 4.23
Sable Island C-67 2834.91 0b 4 1 Probe Sst 5 Intraclast 60.18 | 3.28 13.34 6.56 2.03 | 11.75 4.77
Sable Island C-67 2834.91 Ob 5 4 Probe Sst 5 Rims 53.74 | 3.86 6.43 4.83 1.33 | 14.24 7.28
Sable Island C-67 2834.91 Ob 6 2 SEM Sst 5 Bioclast 59.65 | 4.05 16.66 8.13 2.05 | 9.40 3.80
Sable Island C-67 2834.91 Ob 6 2 Probe Sst 5 Bioclast 53.32 | 7.80 11.09 | 1475 | 0.75 | 4.63 3.01
Sable Island C-67 2834.91 Ob 6 3 Probe Sst 4 Bioclast 64.58 | 2.14 11.65 7.25 1.61 | 11.42 5.30
Sable Island C-67 2834.91 Ob 10| 1 SEM Sst 5 WP2 59.69 | 5.17 20.09 | 4.18 4.81 | 18.31 4.1
Sable Island C-67 2834.91 Ob 10| 4 Probe Sst 4 WP2 59.38 1.58 12.05 9.48 1.27 | 8.03 4.19
Sable Island C-67 2834.91 Ob 10| 5 SEM Sst 4 WP2 58.75 1.69 13.74 | 1246 | 1.10 | 6.04 3.37
Sable Island C-67 2834.91 Ob 1] 2 SEM Sst 5 Cement 61.75 | 5.12 17.22 212 8.11 | 37.24 5.45
Sable Island C-67 2834.91 Ob 13 ] 1 SEM Sst 1 Cement 77.31 1.49 0.69 143.31 143.31
Sable Island C-67 2834.91 Ob 13| 1 Probe Sst 1 Cement 77.52 1.48 0.62 160.98 160.98
Sable Island C-67 2834.91 0b 13| 2 Probe Sst 5 Rims 57.98 | 6.42 17.23 5.82 296 | 12.77 4.08
Sable Island C-67 2834.91 Ob 13| 2 SEM Sst 5 Rims 57.87 | 6.48 18.28 6.17 2.96 | 12.02 3.84
South Desbarres O-76 3809.66 9g 1 1 SEM Sst 1 Cement 73.26 7.78 12.07 12.07
South Desbarres O-76 3809.66 99 1 2 Probe Sst 3 SP 53.21 1.28 29.80 8.10 3.68 | 842 2.31
South Desbarres O-76 3809.66 99 1 3 Probe Sst 3 SP 50.90 1.27 29.32 9.68 3.03 | 6.74 212
South Desbarres O-76 3809.66 99 1 5 Probe Sst 1 Cement 68.15 0.72 1.03 6.94 0.15 | 12.58 11.37
South Desbarres O-76 3809.66 99 1 5 SEM Sst 5 SP 66.80 | 3.49 9.23 5.01 1.84 | 17.08 7.35
South Desbarres O-76 3809.66 99 1 6 Probe Sst 1 Cement 65.76 0.77 1.49 8.25 0.18 | 10.21 9.04
South Desbarres O-76 3809.66 99 1 8 SEM Sst 5 SP 50.64 | 2.84 29.99 | 1162 | 258 | 5.58 1.96
South Desbarres O-76 3809.66 99 2 4 SEM Sst 5 Rims 54.69 | 6.03 18.23 | 10.85 | 1.68 | 6.46 2.93
South Desbarres O-76 3809.66 9g 2 5 SEM Sst 1 Cement 71.29 10.31 8.86 8.86
South Desbarres O-76 3809.66 9g 2 6 SEM Sst 1 Cement 70.68 9.40 9.63 9.63
South Desbarres O-76 3809.66 9g 2 8 SEM Sst 1 Cement 70.62 11.16 8.11 8.11
South Desbarres O-76 3809.66 99 2 8 SEM Sst 2 Cement 66.67 1.07 9.59 3.80 252 | 22.45 7.99
South Desbarres O-76 3809.66 9g 2 13 SEM Sst 1 Cement 69.85 1.92 9.72 9.21 9.21
South Desbarres O-76 3809.66 9g 2 15 SEM Sst 1 Cement 70.66 11.11 8.15 8.15
South Desbarres O-76 3809.66 9g 2 17 SEM Sst 1 Cement 72.95 8.17 11.44 11.44
South Desbarres O-76 3809.66 99 2 18 SEM Sst 1 Cement 71.73 9.74 9.44 9.44
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Appendix 10B: Calculated carbonate end members and ratios of all analyses of appendix 10A.

. . . Calculated mole (10 mol)
Well Depth(m) | Facies | Fig.|Pos.| Source | Lithology | Type | Occurrence FeCO, | MnCO, | MgCO, | CaCO, Mg/Ca | Fe/Ca | Fe/ (Ca+Mg)

South Desbarres O-76 3809.66 9g 2 | 19 SEM Sst 1 Cement 72.34 8.96 10.34 10.34
South Desbarres O-76 3809.66 99 3 1 SEM Sst 5 SP 57.95 | 5.61 16.76 | 8.25 2.03 | 9.00 3.66
South Desbarres O-76 3809.66 9g 3 2 SEM Sst 5 SP 58.65 | 3.16 22.67 | 2.00 | 11.35 | 37.63 4.11
South Desbarres O-76 3809.66 9g 3 9 SEM Sst 5 SP 54.56 | 5.70 20.70 | 9.65 215 | 7.25 2.85
South Desbarres O-76 3809.66 9g 3| 1" SEM Sst 5 SP 54.41 5.80 21.28 9.29 229 | 7.50 2.84
South Desbarres O-76 3809.66 9g 5 4 SEM Sst 5 Rims 52.30 | 3.21 28.45 | 10.13 | 2.81 6.61 2.19
South Desbarres O-76 3809.66 99 6 1 SEM Sst 4 SP 65.85 1.99 12.84 5.52 2.33 | 15.29 5.72
South Desbarres O-76 3809.66 99 6 5 SEM Sst 4 Cement 64.90 1.79 10.46 8.70 1.20 | 9.56 5.13
South Desbarres O-76 3809.66 9g 8 1 Probe Sst 3 WP1 53.85 1.62 23.29 9.63 242 | 717 2.62
South Desbarres O-76 3809.66 99 8 1 SEM Sst 4 WP1 58.92 1.96 28.83 | 294 9.82 | 25.70 3.19
South Desbarres O-76 3809.66 99 8 2 Probe Sst 3 WP1 50.78 1.13 29.61 | 10.00 | 2.96 | 6.51 2.08
South Desbarres O-76 3809.66 99 8 3 Probe Sst 3 WP1 53.72 0.96 35.84 3.88 9.24 | 17.75 2.32
South Desbarres O-76 3809.66 99 8 4 SEM Sst 3 WP1 51.98 1.33 33.39 | 9.36 357 | 711 2.00
South Desbarres O-76 3809.66 9g 8 5 SEM Sst 3 WP1 50.72 1.32 33.48 | 10.94 | 3.06 | 594 1.86
South Desbarres O-76 3809.66 99 8 7 SEM Sst 3 WP1 52.80 3435 | 9.31 3.69 | 7.27 1.99
South Desbarres O-76 3809.66 99 8 8 SEM Sst 3 WP1 53.16 1.12 30.85 | 9.94 3.10 | 6.85 2.12
South Desbarres O-76 3809.66 9g 9 1 SEM Sst 3 SP 52.82 1.54 31.46 9.40 3.35 7.20 211
South Desbarres O-76 3809.66 99 9 7 SEM Sst 3 SP 52.95 1.42 31.28 | 9.52 328 | 712 2.12
South Desbarres O-76 3809.66 99 10| 1 SEM Sst 3 SP 51.15 1.39 3361 | 10.18 | 3.30 | 6.44 1.91
South Desbarres O-76 3809.66 9g 10| 2 SEM Sst 3 SP 51.95 1.94 31.77 | 9.78 3.25 | 6.81 2.04
South Desbarres O-76 3809.66 99 10| 2 SEM Sst 5 SP 61.08 | 3.72 21.38 1.53 | 13.99 | 51.22 4.63
South Desbarres O-76 3809.66 9g 10 | 15 SEM Sst 3 SP 54.25 | 2.00 30.33 7.81 3.89 | 8.90 2.35
South Desbarres O-76 3809.66 99 10 | 16 SEM Sst 3 SP 49.34 1.14 3582 | 11.23 | 3.19 | 563 1.71
South Desbarres O-76 3809.66 9g 10 | 17 SEM Sst 3 SP 51.30 | 0.86 35.61 9.23 3.86 | 7.12 1.89
South Desbarres O-76 3809.66 9g 11 1 SEM Sst 2 SP 67.73 1.35 7.57 5.80 1.30 | 14.95 7.72
South Desbarres O-76 3809.66 99 1] 2 SEM Sst 5 SP 61.31 4.48 19.03 | 3.74 5.09 | 21.00 4.51
South Desbarres O-76 3809.66 99 1] 15 SEM Sst 4 SP 66.43 1.63 9.26 6.04 1.53 | 14.10 6.70
South Desbarres O-76 3809.66 99 1] 18 SEM Sst 5 SP 61.24 | 3.29 2144 | 3.60 596 | 21.81 4.13
South Desbarres O-76 3809.66 99 1] 19 SEM Sst 5 Rims 61.04 | 4.54 19.80 | 348 5.70 | 22.50 442
South Desbarres O-76 3809.66 9g 12| 2 SEM Sst 1 Cement 70.80 | 0.84 9.87 9.19 9.19
South Desbarres O-76 3809.66 9g 12| 4 SEM Sst 1 Cement 72.40 8.88 10.44 10.44
South Desbarres O-76 3809.66 99 12| 5 SEM Sst 1 Cement 70.85 | 0.96 9.66 9.40 9.40
South Desbarres O-76 3809.66 99 12| 1 SEM Sst 1 Cement 71.42 | 0.89 9.01 10.16 10.16
South Desbarres O-76 3809.66 99 12 20 SEM Sst 1 Cement 70.23 3.31 9.30 0.36 | 9.67 7.70
South Desbarres O-76 3809.66 9g 12| 23 SEM Sst 1 Cement 72.35 8.94 10.36 10.36
South Desbarres O-76 3809.66 99 12 24 SEM Sst 5 Rims 57.64 | 4.58 23.13 538 | 4.30 | 13.73 3.36
South Desbarres O-76 3809.66 99 12| 29 SEM Sst 1 Cement 69.74 9.69 9.22 9.22
South Desbarres O-76 3809.66 99 13 1 SEM Sst 3 SP 53.68 1.78 28.82 | 9.90 2.91 6.95 2.25
South Desbarres O-76 3809.66 9g 13| 2 SEM Sst 3 SP 52.10 1.53 33.56 | 8.84 3.79 | 7.55 2.02
South Desbarres O-76 3809.66 99 13| 3 SEM Sst 3 SP 50.05 1.41 35.32 | 10.34 | 342 | 6.20 1.79
South Desbarres O-76 3809.66 99 13| 4 SEM Sst 4 SP 57.08 | 2.02 26.39 | 6.99 3.77 | 10.46 2.82
South Desbarres O-76 3809.66 99 13| 6 SEM Sst 3 SP 50.46 1.44 35.39 | 9.72 3.64 | 6.65 1.84
South Desbarres O-76 3809.66 9g 13| 7 SEM Sst 3 SP 52.19 1.57 31.24 | 10.34 | 3.02 | 647 2.04
South Desbarres O-76 3809.66 99 13| 9 SEM Sst 3 SP 52.82 | 2.03 26.32 | 1248 | 2.1 5.42 2.16
South Desbarres O-76 3809.66 9g 13| 10 SEM Sst 3 SP 50.46 1.35 3520 | 9.99 3.52 | 6.47 1.83
South Desbarres O-76 3809.66 99 13| 11 SEM Sst 3 SP 53.08 1.46 30.81 9.64 3.20 | 7.06 2.14
South Desbarres O-76 3809.66 99 13 | 12 SEM Sst 3 SP 51.60 1.57 32.18 | 1042 | 3.09 | 6.35 1.97
South Desbarres O-76 3809.66 99 13 | 37 SEM Sst 3 SP 52.76 1.48 30.87 | 9.97 3.10 | 6.78 2.10
South Desbarres O-76 3809.66 9g 141 1 SEM Sst 3 SP 53.53 1.63 29.37 | 9.88 297 | 694 221
South Desbarres O-76 3809.66 99 14| 10 SEM Sst 3 SP 54.10 1.59 26.19 | 1150 | 2.28 | 6.03 2.29
South Desbarres O-76 3809.66 99 14| 1 SEM Sst 4 SP 58.29 1.43 2277 | 878 259 | 8.50 297
South Desbarres O-76 3809.66 99 14 | 16 SEM Sst 3 SP 51.17 1.44 3153 | 9.86 3.20 | 6.65 2.02
South Desbarres O-76 3809.66 99 15 1 SEM Sst 3 SP 53.37 1.60 30.36 | 9.43 322 | 725 2.19
South Desbarres O-76 3809.66 99 15| 2 SEM Sst 3 SP 52.99 1.79 28.90 | 10.70 | 2.70 | 6.34 2.16
South Desbarres O-76 3809.66 9g 15| 3 SEM Sst 3 SP 53.96 | 2.21 2535 | 1148 | 2.21 6.02 2.33
South Desbarres O-76 3809.66 9g 15| 4 SEM Sst 3 SP 51.25 1.37 33.89 | 9.89 343 | 6.64 1.92
South Desbarres O-76 3809.66 9g 15| 5 SEM Sst 3 SP 52.08 1.69 3422 | 8.18 418 | 8.16 2.04
South Desbarres O-76 3809.66 99 15| 6 SEM Sst 3 SP 49.57 1.41 3575 | 1064 | 3.36 | 597 1.75
South Desbarres O-76 3809.66 9g 15| 7 SEM Sst 3 SP 50.74 1.52 34.46 | 9.94 3.47 | 6.54 1.87
South Desbarres O-76 3809.66 99 15| 8 SEM Sst 3 SP 52.83 1.40 3159 | 949 333 | 713 2.10
South Desbarres O-76 3809.66 99 17 7 SEM Sst 3 SP 51.59 | 0.84 36.65 | 8.13 4.51 8.13 1.92
South Desbarres O-76 3809.66 9g 17| 8 SEM Sst 3 SP 51.99 1.1 33.82 | 9.31 3.63 | 7.16 1.98
South Desbarres O-76 3809.66 99 171 9 SEM Sst 3 SP 52.10 1.84 30.80 | 1043 | 295 | 6.40 2.05
South Desbarres O-76 3809.66 9g 17 11 SEM Sst 3 SP 50.96 1.47 34.45 | 9.74 3.54 | 6.70 1.89
South Desbarres O-76 3809.66 9g 17 | 12 SEM Sst 3 SP 54.12 1.46 2797 | 10.35 | 2.70 | 6.70 2.28
South Desbarres O-76 3809.66 99 17 | 13 SEM Sst 3 SP 46.20 1.05 4362 | 9.77 447 | 6.06 1.44
South Desbarres O-76 3809.66 99 17 | 14 SEM Sst 3 SP 51.86 1.08 33.39 | 9.83 340 | 6.76 1.96
South Desbarres O-76 3809.66 9g 17 | 16 SEM Sst 3 SP 53.86 1.52 29.70 | 9.38 3.17 | 7.36 2.25
South Desbarres O-76 3809.66 99 17 | 26 SEM Sst 3 SP 59.02 1.83 26.32 | 4.80 549 | 15.76 3.19
South Desbarres O-76 3809.66 9g 18] 1 SEM Sst 3 SP 52.03 1.45 33.16 9.31 3.56 | 7.16 2.01
South Desbarres O-76 3809.66 9g 18] 1 Probe Sst 4 SP 60.33 1.95 20.51 2.99 6.85 | 25.83 4.36
South Desbarres O-76 3809.66 99 18] 2 SEM Sst 3 SP 53.11 1.01 38.89 | 4.36 8.92 | 15.61 211
South Desbarres O-76 3809.66 9g 18] 3 SEM Sst 3 SP 54.99 1.49 35.95 3.47 | 10.37 | 20.33 240
South Desbarres O-76 3809.66 9g 18] 3 Probe Sst 4 SP 61.81 222 20.06 | 2.77 7.24 | 28.58 4.61
South Desbarres O-76 3809.66 9g 18| 4 Probe Sst 3 SP 52.73 1.19 28.23 | 842 3.35 | 8.03 2.35
South Desbarres O-76 3809.66 9g 18| 4 SEM Sst 3 SP 51.27 1.37 34.11 9.71 3.51 6.77 1.92
South Desbarres O-76 3809.66 99 18| 5 Probe Sst 3 SP 51.67 1.11 30.55 7.99 3.82 | 8.28 2.21
South Desbarres O-76 3809.66 99 18| 5 SEM Sst 3 SP 51.49 1.39 32.64 | 1044 | 3.13 | 6.32 1.95
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Appendix 10B: Calculated carbonate end members and ratios of all analyses of appendix 10A.

. . . Calculated mole (10 mol)
Well Depth(m) | Facies | Fig.|Pos.| Source | Lithology | Type | Occurrence FeCO, | MnCO, | MgCO, | CaCO, Mg/Ca | Fe/Ca | Fe/ (Ca+Mg)

South Desbarres O-76 3809.66 99 18| 6 SEM Sst 3 SP 52.71 1.41 32.48 8.98 362 | 7.52 2.09
South Desbarres O-76 3809.66 99 18 | 18 SEM Sst 3 SP 53.91 0.84 35.37 6.09 5.81 | 11.35 2.19
South Desbarres O-76 3809.66 99 19| 2 SEM Sst 3 SP 53.27 1.34 30.85 9.50 325 | 718 2.15
South Desbarres O-76 3809.66 9g 19| 3 SEM Sst 3 SP 54.76 1.46 31.89 5.01 6.36 | 14.00 2.51

South Desbarres O-76 3809.66 99 19| 4 SEM Sst 3 SP 54.70 1.41 28.79 9.08 317 | 7.72 2.35
South Desbarres O-76 3809.66 99 19| 6 SEM Sst 3 SP 51.77 1.06 32.74 | 1044 | 3.14 | 6.35 1.95
South Desbarres O-76 3809.66 99 19| 7 SEM Sst 3 SP 51.89 1.70 31.99 | 10.02 | 3.19 | 6.63 2.01

South Desbarres O-76 3809.66 9g 19| 8 SEM Sst 3 SP 51.57 1.47 32.95 | 10.02 | 3.29 | 6.59 1.96
South Desbarres O-76 3809.66 99 19| 10 SEM Sst 3 SP 52.03 1.34 34.55 8.47 4.08 | 7.87 2.00
South Desbarres O-76 3809.66 99 19| 11 SEM Sst 3 SP 51.81 33.64 | 11.08 | 3.04 | 5.99 1.88
South Desbarres O-76 3809.66 99 19 | 12 SEM Sst 3 SP 50.16 1.48 3513 | 10.26 | 342 | 6.27 1.81

South Desbarres O-76 3809.66 9g 19 | 13 SEM Sst 3 SP 52.68 | 2.01 31.36 9.07 346 | 744 2.14
South Desbarres O-76 3809.66 99 19| 14 SEM Sst 3 SP 50.88 1.16 3412 | 1045 | 3.27 | 6.24 1.86
South Desbarres O-76 3809.66 99 20 | 1 SEM Sst 3 SP 52.75 1.30 31.96 9.44 3.38 | 7.16 2.08
South Desbarres O-76 3809.66 99 21 2 SEM Sst 5 WP1 57.21 3.18 26.70 2.79 9.59 | 26.32 3.34
South Desbarres O-76 3809.66 99 21 3 SEM Sst 5 WP1 56.87 | 4.98 21.17 7.28 2.91 | 10.01 3.24
South Desbarres O-76 3809.66 99 21| 16 SEM Sst 4 WP1 59.48 1.93 26.94 3.64 740 | 20.94 3.31

South Desbarres O-76 3809.66 99 22| 2 SEM Sst 3 WP1 58.25 1.80 25.55 6.38 4.00 | 11.69 3.02
South Desbarres O-76 3809.66 99 22| 2 Probe Sst 5 WP1 56.80 | 3.77 20.32 5.59 3.64 | 13.03 3.60
South Desbarres O-76 3809.66 9g 22| 4 Probe Sst 5 Rims 57.21 4.52 21.35 4.20 5.08 | 17.46 3.75
South Desbarres O-76 3809.66 99 22| 5 Probe Sst 5 Rims 58.81 2.98 15.79 3.10 510 | 24.34 5.22
South Desbarres O-76 3809.66 99 23| 3 Probe Sst 3 WP2 50.84 1.17 27.56 9.45 292 | 6.89 2.23
South Desbarres O-76 3809.66 9g 23| 6 Probe Sst 5 Cement 54.50 6.69 18.81 8.26 228 | 845 3.21

South Desbarres O-76 3809.66 99 23| 7 Probe Sst 1 SP 66.73 | 0.94 1.64 7.89 0.21 | 10.84 9.43
South Desbarres O-76 3809.66 9g 23 | 12 Probe Sst 5 SP 54.18 4.18 20.23 9.07 2.23 7.65 2.94
South Desbarres O-76 3809.66 99 23 | 13 | Probe Sst 1 SP 66.53 | 0.98 1.75 9.21 0.19 | 9.25 8.14
South Desbarres O-76 3809.66 99 24 | 1 Probe Sst 5 SP 55.91 5.42 16.44 8.62 1.91 8.31 3.51

South Desbarres O-76 3809.66 99 24| 3 Probe Sst 1 SP 68.84 1.01 1.49 6.91 0.21 | 12.76 11.05
South Desbarres O-76 3809.66 99 24| 5 Probe Sst 5 SP 55.26 | 5.59 16.98 8.78 1.94 | 8.07 3.37
South Desbarres O-76 3809.66 99 24| 6 Probe Sst 5 SP 55.21 6.32 15.55 8.25 1.88 | 8.57 3.64
South Desbarres O-76 3809.66 99 24| 7 Probe Sst 1 SP 68.50 | 0.83 2.62 7.36 0.36 | 11.93 9.49
South Desbarres O-76 3809.66 99 24| 8 Probe Sst 5 SP 55.06 | 6.73 18.60 7.70 242 | 917 3.35
South Desbarres O-76 3809.66 99 24| 9 Probe Sst 4 SP 59.93 | 2.54 6.80 12.63 | 0.54 | 6.08 4.38
South Desbarres O-76 3809.66 99 24 | 10 | Probe Sst 1 SP 67.81 1.00 0.91 7.99 0.11 | 10.87 10.05
South Desbarres O-76 3809.66 99 24 | 11 Probe Sst 1 SP 63.47 | 0.90 1.80 7.85 0.23 | 10.36 8.90
Tantallon M-41 3601.5 10f 1 28 | Probe Mst 2 Concretion | 65.08 0.38 6.27 9.01 0.70 | 9.26 6.17
Tantallon M-41 3601.5 10f 2 31 Probe Mst 2 Concretion | 65.30 043 5.56 9.99 0.56 8.37 5.98
Tantallon M-41 3601.5 10f 2 | 32 | Probe Mst 2 Concretion | 63.55 0.30 11.78 8.11 1.45 | 10.04 4.91

Tantallon M-41 3601.5 10f 2 33 Probe Mst 2 Concretion | 64.90 0.31 10.05 7.82 1.28 | 10.64 5.53
Tantallon M-41 3601.5 10f 3 | 34 | Probe Mst 2 Concretion | 64.36 0.29 12.00 8.58 140 | 9.61 4.79
Tantallon M-41 3601.5 10f 3 35 Probe Mst 2 Concretion | 66.22 0.49 7.54 9.40 0.80 9.03 5.73
Tantallon M-41 3601.5 10f 3 | 37 | Probe Mst 2 Concretion | 67.98 0.50 11.39 5.88 1.94 | 14.80 6.19
Tantallon M-41 3601.5 10f 4 39 Probe Mst 2 Concretion | 63.26 0.32 8.56 8.17 1.05 9.93 5.66
Tantallon M-41 3601.5 10f 4 | 40 | Probe Mst 2 Concretion | 62.74 0.29 10.33 8.08 1.28 | 9.95 5.18
Tantallon M-41 4701.12 10f 6 7 Probe Mst 2 Concretion | 63.84 0.53 14.48 8.60 1.68 | 9.51 4.30
Tantallon M-41 4701.12 10f 6 8 Probe Mst 2 Concretion | 64.42 | 0.58 14.54 7.98 1.82 | 10.34 4.48
Tantallon M-41 4701.12 10f 6 9 Probe Mst 2 Concretion | 64.37 | 0.61 14.18 7.43 191 | 1.1 4.68
Tantallon M-41 4701.12 10f 6 | 10 | Probe Mst 2 Concretion | 61.55 | 0.44 18.63 7.34 2.54 | 10.74 3.80
Tantallon M-41 4701.12 10f 6 | 1 Probe Mst 2 Concretion | 67.00 | 045 13.08 5.88 2.22 | 14.59 5.61

Tantallon M-41 4701.12 10f 7 13 Probe Mst 2 Concretion | 59.73 0.49 11.51 12.03 | 0.96 6.36 3.77
Tantallon M-41 4701.12 10f 7 14 Probe Mst 2 Concretion | 64.75 1.40 14.34 5.32 2.69 | 15.58 5.31

Tantallon M-41 4701.12 10f 7 | 15 | Probe Mst 2 Concretion | 65.20 | 0.50 12.50 7.70 1.62 | 10.85 5.01

Tantallon M-41 4701.12 10f 7 | 16 | Probe Mst 2 Concretion | 67.31 0.51 14.28 5.70 251 | 15.14 5.40
Tantallon M-41 4701.12 10f 7 | 17 | Probe Mst 2 Concretion | 63.22 | 0.62 14.86 7.80 1.91 | 10.39 4.38
Tantallon M-41 4701.12 10f 7 | 18 | Probe Mst 2 Concretion | 62.26 0.52 12.47 9.22 1.35 | 8.65 4.39
Tantallon M-41 4701.12 10f 8 | 19 | Probe Mst 2 Concretion | 62.70 0.49 12.43 8.71 143 | 9.22 4.55
Tantallon M-41 4701.12 10f 8 | 20 | Probe Mst 2 Concretion | 64.46 0.50 13.34 9.10 1.47 | 9.08 442
Tantallon M-41 4701.12 10f 9 | 21 Probe Mst 2 Concretion | 62.93 0.48 13.14 8.34 1.58 | 9.67 4.53
Tantallon M-41 4701.12 10f 9 | 22 | Probe Mst 2 Concretion | 63.62 0.52 14.30 8.44 1.69 | 9.66 4.35
Tantallon M-41 4701.12 10f 9 | 23 | Probe Mst 2 Concretion | 62.59 0.50 12.54 8.56 1.46 | 9.36 4.56
Tantallon M-41 5298.37 Ob 11 | 47 | Probe Sst 2 SP 69.10 1.10 14.81 246 6.03 | 36.01 6.76
Tantallon M-41 5298.37 Ob 11| 49 | Probe Sst 2 SP 67.03 1.15 15.48 4.68 3.31 | 18.34 5.43
Tantallon M-41 5298.37 Ob 11| 52 | Probe Sst 3 SP 66.51 1.02 20.57 2.13 9.64 | 39.94 5.04
Tantallon M-41 5298.37 Ob 11| 53 | Probe Sst 2 SP 68.03 0.99 19.28 1.83 | 10.53 | 47.61 5.56
Tantallon M-41 5298.37 Ob 12 | 54 | Probe Sst 2 SP 65.52 1.12 17.05 4.49 3.80 | 18.71 5.01

Tantallon M-41 5298.37 Ob 12 | 56 | Probe Sst 2 SP 68.27 1.14 15.32 3.70 4.14 | 23.62 5.94
Tantallon M-41 5298.37 Ob 12 | 57 | Probe Sst 2 SP 67.38 0.98 18.31 2.58 7.10 | 33.49 5.48
Tantallon M-41 5298.37 Ob 12 | 58 | Probe Sst 2 SP 64.08 1.29 16.95 6.14 2.76 | 13.38 4.48
Tantallon M-41 5298.37 Ob 13 | 60 | Probe Sst 2 Intraclast 67.32 1.09 17.00 3.70 4.60 | 23.31 5.42
Tantallon M-41 5298.37 Ob 13 | 61 Probe Sst 2 Intraclast 67.65 | 0.98 18.80 2.64 7.11 | 32.81 5.37
Tantallon M-41 5298.37 Ob 13 | 62 | Probe Sst 2 Intraclast 67.42 1.05 18.76 3.51 5.34 | 24.59 5.08
Tantallon M-41 5298.37 Ob 13 | 63 | Probe Sst 2 Intraclast 68.07 1.16 15.99 3.67 4.36 | 23.77 5.75
Tantallon M-41 5298.37 Ob 13 | 64 | Probe Sst 2 Intraclast 66.49 1.16 16.44 4.26 3.86 | 20.00 5.30
Tantallon M-41 5298.37 Ob 13 | 65 | Probe Sst 2 Intraclast 67.37 1.19 15.96 3.64 4.39 | 23.73 5.71
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Appendix 11A-1: Petrological, geological and analytical details of the better quality* analyses of siderite (OFR 7560, Pe-Piper et al., 2014).

Well Depth(m) | Facies| Fig.| Pos.| Source|Lithology| Type| Occurrence | SiO, | TiO, | Al,0;| FeO, | MnO| MgO | CaO | Na,O | K;O | P,05| SO, | Cr,0; | BaO| Cl | SrO | NiO| Total
Glenelg E-58 3710.2 0 2 2 SEM Sst 2 Cement 0.67 44.48| 0.95| 7.35 | 2.55 56
Glenelg E-58 3710.2 0 4 4 SEM Sst 2 Cement 45.80| 0.90| 7.10 | 2.20 56
Glenelg E-58 3710.2 0 4 | 14| SEM Sst 4 Cement 0.42 46.60| 1.10] 7.15 | 0.73 56
Louisbourg J-47 4528.03 4 1 4 | SEM Sst 4 wpP2 47.05| 1.60 | 7.35 56
Louisbourg J-47 5445.94 10 13| 20 | SEM Mst 4 Cement 43.66| 1.51] 9.68 | 1.16 56
Louisbourg J-47 5445.94 10 | 32| 8 | Probe Mst 2 WP1 0.08 | 0.02 | 0.04 [44.68 6.67 | 4.30| 0.09 | 0.04| 0.01 0.01 56
Onondaga 0-95 3268.73 4 1 5 SEM Sst 3 Cement 0.95 0.77 | 38.28| 0.43 | 11.26| 4.31 56
Sable Island C-67 2834.91 Ob 3 | 4 | Probe Sst 5 Cement 1.09 0.65 [38.61]| 2.74 | 2.59 | 2.71| 1.36 | 0.08| 0.47 0.02 0.01 50
Sable Island C-67 2834.91 Ob 5 2 | SEM Sst 5 Bioclast 42.86| 2.87 | 6.71 | 4.56 57
Sable Island C-67 2834.91 Ob | 5A| 2 | Probe Sst 5 Bioclast 0.70 | 0.04 | 0.38 | 38.31| 553 | 4.47 | 8.27| 0.57 | 0.12] 0.17 0.04 0.02 10.03| 59
Sable Island C-67 2834.91 Ob | 5A| 3 | Probe Sst 4 Bioclast 0.98 | 0.04| 0.53 |46.40| 1.52 | 4.70 | 4.06 | 0.62 | 0.13| 0.50 0.05 | 0.02 0.01 |0.02] 60
South Desbarres O-76 3809.66 9g 7 7 | SEM Sst 1 Cement 49.82| 0.73 5.45 56
South Desbarres O-76 3809.66 99 7 8 | SEM Sst 4 wpP2 47.82]| 1.82| 3.62 | 2.73 56
South Desbarres O-76 3809.66 9g 7 1 15| SEM Sst 1 Cement 54.91 1.09 56
South Desbarres O-76 3809.66 99 7 | 20| SEM Sst 3 wpP2 39.64 8.81 | 2.85 2.33 2.36 56
South Desbarres O-76 3809.66 99 12| 21| SEM Sst 4 WpP2 0.85 36.06| 1.73| 7.51 | 2.31| 1.36 343 2.75 56
South Desbarres O-76 3809.66 99 12| 22 | SEM Sst 4 wpP2 36.70| 1.79 | 8.87 | 3.02| 1.41 1.88 2.34 56
South Desbarres O-76 3809.66 9g 12| 24 | SEM Sst 4 wP2 40.18| 1.78 | 7.61 | 2.53 | 1.08 1.06 1.76 56
South Desbarres O-76 3809.66 99 12| 29 | SEM Sst 4 wpP2 36.78| 1.81]10.41|3.59| 0.78 0.95 1.68 56
South Desbarres O-76 3809.66 99 12| 33 | SEM Sst 4 WwP2 40.15| 1.91| 5.67 | 2.34| 1.25 1.75 2.92 56
Tantallon M-41 5298.37 Ob 1117 | SEM Sst 3 Cement 45.14| 0.67 | 8.55 | 1.64 56
Tantallon M-41 5298.37 Ob 2 | 14| SEM Sst 3 Cement 44.65| 0.68 | 9.00 | 1.66 56
Tantallon M-41 5298.37 Ob 3 2 SEM Sst 2 Cement 44.84| 0.82 | 7.50 | 2.84 56
Tantallon M-41 5298.37 Ob 5] 4 SEM Sst 3 Cement 0.49 44.42| 0.65| 8.82 | 1.28 56
Tantallon M-41 5298.37 Ob 5 7 SEM Sst 2 Cement 45.56| 0.82 | 8.01 | 1.61 56
Tantallon M-41 5298.37 Ob 1] 6 SEM Sst 2 Cement 0.76 45.08| 0.69| 7.50 | 1.78 0.19 56
Tantallon M-41 5298.37 0b 1] 14 | SEM Sst 2 Cement 0.45 44.68| 0.77 | 7.69 | 2.41 56
Tantallon M-41 5298.37 Ob 13| 8 SEM Sst 3 Cement 44.83| 0.73 ] 9.21 | 1.23 56
Tantallon M-41 5298.37 0b 15| 8 SEM Sst 2 Cement 0.96 44.22| 0.80 | 7.27 | 2.76 56
Tantallon M-41 5298.37 Ob 16| 2 SEM Sst 3 Cement 0.53 45.07| 0.77 | 8.06 | 1.57 56

Note: * Only analyses with SiO, and K,O < 1% wt.
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Appendix 11A-2: Calculated carbonate end members and ratios of all analyses of appendix 11A-1.

-4
Well Depth(m)| Facies| Fig.|Pos.| Source|Lithology| Type| Occurrence Calculated mole (10~ mol) Mg/Ca Fe/Ca Fel
FeCO;| MnCO; | MgCO; | CaCO, (Ca+Mg)

Glenelg E-58 3710.2 0 2 | 2| SEM Sst 2 Cement 61.91 1.34 18.23 3.55 2.88 17.46 4.50
Glenelg E-58 3710.2 0 4 | 4 | SEM Sst 2 Cement 73.66 1.27 17.62 3.06 3.23 20.86 4.93
Glenelg E-58 3710.2 0 4 | 14| SEM Sst 4 Cement 75.91 1.55 17.74 1.01 9.82 64.02 5.91

Louisbourg J-47 4528.03 4 1] 4 | SEM Sst 4 WP2 76.17 2.26 18.23 6.40
Louisbourg J-47 544594 | 10 | 13| 20 | SEM Mst 4 Cement 68.30 212 24.01 1.61 8.35 37.66 4.03
Louisbourg J-47 544594 | 10 | 32| 8 | Probe Mst 2 WP1 71.97 16.55 5.98 1.55 10.39 4.07
Onondaga 0-95 3268.73 4 1 5 | SEM Sst 3 Cement 59.53 0.61 27.93 6.00 2.61 8.88 2.46
Sable Island C-67 2834.91| 0b 3 | 4 | Probe Sst 5 Cement 78.03 3.86 6.43 3.77 0.96 14.24 7.28
Sable Island C-67 2834.91| 0Ob 5| 2 | SEM Sst 5 Bioclast 67.41 4.05 16.66 6.35 1.47 9.40 3.80
Sable Island C-67 283491| Ob | 5A| 2 | Probe Sst 5 Bioclast 61.32 7.80 11.09 11.51 0.54 4.63 3.01

Sable Island C-67 2834.91 Ob | 5A| 3 | Probe Sst 4 Bioclast 75.43 2.14 11.65 5.65 1.16 11.42 5.30
South Desbarres O-76 3809.66 | 9g 7] 7 | SEM Sst 1 Cement 86.57 1.03 7.59 9.13 9.13
South Desbarres O-76 3809.66 | 9g 7 | 8 | SEM Sst 4 WP2 80.20 2.57 8.99 3.80 1.33 17.50 7.52
South Desbarres O-76 3809.66 | 99 7 | 15| SEM Sst 1 Cement 97.53 1.51 50.55 50.55
South Desbarres O-76 3809.66 | 9g 7 | 20 | SEM Sst 3 WP2 67.19 21.86 3.97 3.09 13.91 3.40
South Desbarres O-76 3809.66| 99 | 12| 21 | SEM Sst 4 WP2 66.58 244 18.63 3.22 3.25 15.59 3.67
South Desbarres O-76 3809.66 | 99 | 12| 22 | SEM Sst 4 WP2 63.07 2.52 22.00 4.21 2.93 12.14 3.09
South Desbarres O-76 3809.66 | 99 | 12| 24 | SEM Sst 4 WP2 68.34 2.51 18.89 3.51 3.02 15.91 3.96
South Desbarres O-76 3809.66 | 99 | 12| 29 | SEM Sst 4 WP2 59.55 2.55 25.82 5.00 2.90 10.25 2.63
South Desbarres O-76 3809.66| 9g | 12| 33 | SEM Sst 4 WP2 72.74 2.69 14.07 3.26 242 17.15 5.01

Tantallon M-41 5298.37 | 0Ob 1117 | SEM Sst 3 Cement 71.47 0.95 21.21 2.28 5.23 27.61 4.43
Tantallon M-41 5298.37 | 0Ob 2 | 14| SEM Sst 3 Cement 70.30 0.96 22.34 2.31 5.41 26.85 4.19
Tantallon M-41 5298.37 | 0Ob 3| 2| SEM Sst 2 Cement 71.54 1.15 18.61 3.95 2.64 15.79 4.34
Tantallon M-41 5298.37 | 0Ob 5| 4 | SEM Sst 3 Cement 71.14 0.92 21.88 1.79 6.88 34.63 4.40
Tantallon M-41 5298.37 | 0Ob 5| 7 | SEM Sst 2 Cement 72.62 1.16 19.88 224 4.99 28.35 4.74
Tantallon M-41 5298.37| Ob | 11| 6 | SEM Sst 2 Cement 73.39 0.97 18.61 248 4.21 25.32 4.86
Tantallon M-41 5298.37| Ob | 11| 14 | SEM Sst 2 Cement 71.77 1.08 19.08 3.36 3.19 18.51 4.42
Tantallon M-41 5298.37| Ob | 13| 8 | SEM Sst 3 Cement 70.52 1.03 22.86 1.71 7.48 36.38 4.29
Tantallon M-41 5298.37| Ob | 15| 8 | SEM Sst 2 Cement 71.88 1.12 18.03 3.84 2.63 16.02 4.41

Tantallon M-41 5298.37| Ob | 16| 2 | SEM Sst 3 Cement 72.43 1.08 19.99 2.19 5.12 28.64 4.68
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Appendix 11B-1:

Petrological, geological and analytical details of better quality* analyses of siderite (OFR 6823, Karim et al., 2011).

Well Depth(m) | Facies | Fig.| Pos. | Source | Lithology | Type | Occurrence | SiO,| TiO, | Al,O3;| FeO; | MnO | MgO | CaO | Na,O | K,O | P,O5| SO;| Cr,0; | BaO | Cl| SrO | NiO| Total
Cohasset A-52 | 2075.83 3y 2 | 72 | Probe Sst 2 Cement 0.24] 0.01| 0.14 [39.23| 0.92 | 4.94 | 9.60 | 0.10 | 0.04] 0.19 0.03 55
Cohasset A-52 | 2075.83 3y 2 | 73 | Probe Sst 2 Cement 0.04| 0.01)| 0.02 [41.53| 0.77 | 5.18 | 7.40 | 0.07 | 0.03] 0.36 0.01 0.01] 55
Cohasset A-52 | 2075.83 3y 2 | 75 | Probe Sst 2 Cement 0.68] 0.02| 0.52 [41.55| 0.89 | 5.06 | 6.94 | 0.08 | 0.08] 0.32 0.01 ]0.02 56
Cohasset A-52 | 2075.83 3y 2 | 76 | Probe Sst 2 Cement 0.79] 0.05| 0.51 [42.15) 0.98 | 4.90 | 6.60 | 0.12 | 0.09| 0.36 0.01 0.00| 57
Cohasset A-52 | 2075.83 3y 2 | 78 | Probe Sst 2 Cement 0.55] 0.06| 0.38 [40.74| 0.71 | 5.05 | 7.54 | 0.08 | 0.06| 0.31 0.03 | 0.04 0.00 |0.03| 56
Cohasset A-52 | 2075.83 3y 2 | 79 | Probe Sst 2 Cement 0.36] 0.01)| 0.23 [42.15) 0.92 | 5.08 | 6.48 | 0.10 | 0.03| 0.36 0.01 ] 0.05 0.02 56
Cohasset A-52 | 2075.83 3y 2 | 80 | Probe Sst 2 Cement 0.05 0.03 [41.97| 0.75| 5.39 | 6.53 | 0.08 | 0.02| 0.41 0.03 | 0.01 0.01] 55
Cohasset A-52 | 2075.83 3y 2 | 81 | Probe Sst 2 Cement 0.05 0.03 [42.40) 0.83 | 4.96 | 7.70 | 0.09 | 0.02| 0.34 0.01 0.00| 56
Cohasset A-52 | 2075.83 3y 2 | 82 | Probe Sst 2 Cement 0.46 | 0.01| 0.28 [42.36| 0.93 | 5.04 | 6.51 | 0.08 | 0.06] 0.43 0.02 0.00| 56
Cohasset A-52 | 2075.83 3y 2 | 83 | Probe Sst 2 Cement 0.06| 0.01)| 0.04 [42.85| 0.79 | 4.91 | 6.43 | 0.06 | 0.04| 0.41 56
Cohasset A-52 | 2075.83 3y 3 | 85 | Probe Sst 2 Cement 0.89 0.63 [41.58| 0.91 | 5.11 | 6.60 | 0.11 | 0.07| 0.35 0.00 0.01] 56
Cohasset A-52 | 2075.83 3y 3 | 86 | Probe Sst 2 Cement 0.27 0.17 [43.00) 0.90 | 5.13 | 6.07 | 0.12 | 0.04] 0.39 0.00 0.00| 56
Cohasset A-52 | 2075.83 3y 3 | 88 | Probe Sst 2 Cement 0.21 0.10 [42.67)| 0.82 | 4.98 | 6.14 | 0.12 | 0.05] 0.40 0.01 ] 0.03 0.01] 56
Cohasset A-52 | 2075.83 3y 3 | 89 | Probe Sst 2 Cement 0.45 0.29 [41.83) 0.81 | 5.11 | 6.39 | 0.10 | 0.09] 0.43 0.00| 56
Cohasset A-52 | 2075.83 3y 3 | 92 | Probe Sst 2 Cement 0.04 0.01 [42.40| 0.75| 4.99 | 6.27 | 0.09 | 0.03] 0.47 0.00 0.01] 55
Cohasset A-52 | 2075.83 3y 4 | 94 | Probe Sst 2 Cement 0.53 0.38 [41.34) 0.81 | 5.02 | 6.97 | 0.12 | 0.07] 0.37 0.02| 56
Cohasset A-52 | 2075.83 3y 4 | 99 | Probe Sst 2 Cement 0.53 0.36 [41.76| 0.84 | 4.81 | 7.49 | 0.13 | 0.09] 0.27 0.01] 56
Cohasset A-52 | 2075.83 3y 4 | 100 | Probe Sst 2 Cement 0.88 0.63 [42.34) 0.97 | 4.87 | 6.33 | 0.18 | 0.12] 0.41 0.00 | 0.02 0.02 |0.04| 57
Cohasset A-52 | 2075.83 3y 4 | 101 | Probe Sst 2 Cement 0.05 0.00 [42.68| 0.75| 5.02 | 6.19 | 0.07 | 0.02| 0.48 0.02| 55
Cohasset A-52 | 2075.83 3y 4 | 103 | Probe Sst 2 Cement 0.13 0.04 |41.48| 0.98 | 5.17 | 6.90 | 0.07 | 0.02| 0.42 55
Cohasset A-52 | 2075.83 3y 3 | 84 | Probe Sst 4 Cement 0.39 0.25 [43.48| 1.08 | 4.94 | 5.76 | 0.17 | 0.07| 0.41 0.01 0.01] 57
Cohasset A-52 2075.83 3y 3 90 | Probe Sst 4 Cement 0.51 0.25 142.67| 1.01| 5.03 | 6.34 | 0.21 | 0.07| 0.35 0.01] 56
Cohasset A-52 | 2075.83 3y 4 | 102 | Probe Sst 4 Cement 0.10 0.05 [41.47) 1.01| 5.25 | 6.89 | 0.13 | 0.03]| 0.38 0.01 55
Cohasset A-52 2075.83 3y 4 | 104 | Probe Sst 4 Cement 0.44] 0.02| 0.24 |42.33| 1.08 | 5.11 | 6.23 | 0.18 | 0.06| 0.29 0.02 56
Cohasset A-52 | 2160.51 2x 13 | 45 | Probe Sst 2 Cement 0.16 40.96| 0.91| 6.05 | 6.41 | 0.10 | 0.03| 0.51 55
Cohasset A-52 2160.51 2x 13 | 46 | Probe Sst 2 Cement 0.23 0.05 140.60| 0.70 | 6.90 | 6.05 | 0.09 | 0.03| 0.41 0.01 55
Cohasset A-52 | 2160.51 2x 13 | 47 | Probe Sst 2 Cement 0.22 0.02 |37.87) 0.34 | 10.61| 5.63 | 0.17 | 0.04| 0.11 55
Cohasset A-52 | 2160.51 2x 13 | 50 | Probe Sst 2 Cement 0.13 39.63| 0.62 | 7.83 | 6.12 | 0.14 | 0.04| 0.37 0.01] 55
Cohasset A-52 | 2160.51 2x 13 | 52 | Probe Sst 2 Cement 0.11 0.01 [38.16| 0.47 | 9.76 | 6.74 | 0.06 | 0.02| 0.04 55
Cohasset A-52 2160.51 2x 13 | 57 | Probe Sst 2 Cement 0.18 0.03 |40.81| 0.85| 6.47 | 6.02 | 0.10 | 0.03| 0.46 55
Cohasset A-52 | 2160.51 2x 14 | 70 | Probe Sst 2 Cement 0.07 0.04 |38.23| 0.34 | 10.18] 5.45 | 0.04 | 0.04| 0.15 55
Cohasset A-52 | 2160.51 2x 14 | 71 | Probe Sst 2 Cement 0.11 0.03 [40.34| 0.44 | 7.92 | 5.91 | 0.07 | 0.03] 0.37 0.00| 55
Cohasset A-52 | 2160.51 2x 15| 74 | Probe Sst 2 Cement 0.08 0.03 [40.60| 0.39 | 7.51 | 5.92 | 0.11 | 0.03| 0.41 55
Cohasset A-52 | 2160.51 2x 15| 79 | Probe Sst 2 Cement 0.15 0.01 [42.17| 0.42 | 7.97 | 4.97 | 0.06 | 0.03 0.00| 56
Cohasset A-52 | 2160.51 2x 13 | 55 | Probe Sst 3 Cement 0.09 37.19| 0.40 | 10.80| 6.34 | 0.05 | 0.02| 0.08 0.01 55
Cohasset A-52 | 2160.51 2x 13 | 58 | Probe Sst 3 Cement 0.09 36.99| 0.37 | 10.95| 6.42 | 0.05 | 0.02| 0.07 55
Cohasset A-52 | 2160.51 2x 14 | 62 | Probe Sst 3 Cement 0.05 0.00 [37.36| 0.47 | 9.70 | 8.32 | 0.04 | 0.01] 0.05 56
Cohasset A-52 | 2160.51 2x 14 | 65 | Probe Sst 3 Cement 0.15 0.04 [40.12) 0.33 | 10.78] 3.71 | 0.03 | 0.09] 0.08 55
Cohasset A-52 | 2160.51 2x 15| 75 | Probe Sst 3 Cement 0.09 0.03 [38.10| 0.39 | 10.72| 5.58 | 0.10 | 0.02] 0.16 55
Cohasset A-52 | 2160.51 2x 15| 81 | Probe Sst 3 Cement 0.05 0.01 [40.38) 0.38 | 8.60 | 5.20 | 0.13 | 0.03] 0.35 55
Cohasset A-52 | 2160.51 2x 13 | 44 | Probe Sst 4 Cement 0.20 0.02 [40.60| 1.18 | 5.70 | 6.34 | 0.13 | 0.04| 0.55 0.00| 55
Cohasset A-52 | 2160.51 2x 13 | 51 | Probe Sst 4 Cement 0.22] 0.01)| 0.01 [41.10| 1.79| 3.68 | 7.44 | 0.12 | 0.04] 0.18 0.00| 55
Cohasset A-52 | 2160.51 2x 13 | 54 | Probe Sst 4 Cement 0.21 0.02 |40.61| 1.77 | 3.83 | 7.87 | 0.12 | 0.03] 0.23 0.01 55
Cohasset A-52 | 2160.51 2x 14 | 60 | Probe Sst 4 Cement 0.29 0.13 [41.07| 1.12| 5.73 | 6.66 | 0.10 | 0.07| 0.49 56
Cohasset A-52 | 2160.51 2x 14 | 64 | Probe Sst 4 Cement 0.51 0.22 |40.51) 1.12| 5.89 | 6.54 | 0.15 | 0.02| 0.52 55
Cohasset A-52 | 2160.51 2x 14 | 66 | Probe Sst 4 Cement 0.14 0.04 [41.31) 1.59 | 4.06 | 6.98 | 0.09 | 0.04| 0.31 55
Cohasset A-52 | 2160.51 2x 14 | 68 | Probe Sst 4 Cement 0.11 0.05 [40.26| 1.57 | 4.67 | 7.27 | 0.10 | 0.05] 0.39 0.01) 54
Cohasset A-52 | 2160.51 2x 14 | 69 | Probe Sst 4 Cement 0.07 0.03 [41.44| 1.50 | 4.28 | 7.10 | 0.09 | 0.04] 0.38 0.00| 55
Cohasset A-52 | 2160.51 2x 15| 76 | Probe Sst 4 Cement 0.37 0.15 [41.35| 1.21| 510 | 6.02 | 0.17 | 0.03| 0.45 0.03 0.01] 55
Cohasset A-52 | 2160.51 2x 15 | 80 | Probe Sst 4 Cement 0.14 0.03 [41.28| 1.05| 5.64 | 6.31 | 0.11 | 0.03| 0.56 0.00| 55
Cohasset A-52 | 2160.51 2x 15 | 83 | Probe Sst 4 Cement 0.19 0.04 |41.54) 1.58 | 4.15 | 6.68 | 0.15 | 0.05| 0.28 55
Cohasset A-52 | 2167.31 9g 18 | 106 | Probe Sst 2 Cement 0.17] 0.05| 0.02 [40.97| 0.97 | 4.85 | 7.02 | 0.07 | 0.03] 0.19 0.06 | 0.08 0.06| 55
Cohasset A-52 2167.31 99 18 | 107 | Probe Sst 2 Cement 0.16] 0.05| 0.03 [42.28| 0.94 | 491 | 6.20 | 0.11 | 0.03| 0.33 0.07 | 0.06 0.05] 55
Cohasset A-52 | 2167.31 99 19 | 108 | Probe Sst 2 Cement 0.20 0.03 [41.33| 0.96 | 4.59 | 6.68 | 0.09 | 0.04| 0.24 0.06 | 0.07 0.05| 54
Cohasset A-52 2167.31 99 19 | 111 | Probe Sst 2 Cement 0.12] 0.03| 0.00 |40.92| 0.89 | 4.70 | 7.01 | 0.07 | 0.02| 0.28 0.09 | 0.03 0.04| 54
Cohasset A-52 | 2217.17 2x 22 | 19 | Probe Sst 2 Cement 0.12] 0.03| 0.03 [38.07| 0.39 | 8.34 | 7.16 | 0.11 | 0.03] 0.35 0.05 | 0.07 55
Cohasset A-52 | 2217.17 2x 22 | 21 | Probe Sst 2 Cement 0.19] 0.02| 0.06 [39.20| 0.45| 7.45 | 6.94 | 0.18 | 0.03| 0.42 0.06 | 0.03 55
Cohasset A-52 | 2217.17 2x 22 | 24 | Probe Sst 2 Cement 0.57] 0.05| 0.17 [40.00| 0.44 | 4.73 | 8.34 | 0.13 | 0.03] 0.52 0.04 |0.02 0.01 55
Cohasset A-52 | 2217.17 2x 22 | 26 | Probe Sst 2 Cement 0.56 | 0.03| 0.29 [39.62| 0.50 | 4.87 | 8.72 | 0.13 | 0.05| 0.43 0.05 | 0.02 55
Cohasset A-52 | 2217.17 2x 23 | 32 | Probe Sst 2 Cement 0.53 0.19 [39.47| 0.45| 4.96 | 8.84 | 0.13 | 0.03| 0.44 0.03 0.02| 55
Cohasset A-52 | 2217.17 2x 23 | 38 | Probe Sst 2 Cement 0.45 0.08 [37.92| 0.39 | 7.13 | 7.67 | 0.18 | 0.04| 0.38 0.02 0.02| 54
Cohasset A-52 | 2217.17 2x 23 | 43 | Probe Sst 2 Cement 0.35 0.12 [40.03| 0.36 | 5.39 | 7.70 | 0.19 | 0.03] 0.52 0.01 55
Cohasset A-52 | 2217.17 2x 24 | 51 | Probe Sst 2 Cement 0.28] 0.05| 0.10 [39.74| 0.41| 6.97 | 6.55 | 0.18 | 0.02| 0.63 0.04 | 0.09 0.00| 55
Cohasset A-52 | 2217.17 2x 24 | 54 | Probe Sst 2 Cement 0.72] 0.04| 0.41 [35.31) 0.78 | 4.18 |11.97| 0.13 | 0.17] 0.27 0.02 | 0.11 0.00, 54
Cohasset A-52 | 2217.17 2x 24 | 58 | Probe Sst 2 Cement 0.21]0.02| 0.07 |37.16| 0.43 | 6.15 | 9.10 | 0.13 | 0.02] 0.42 0.03 | 0.07 0.01] 54
Cohasset A-52 | 2217.17 2x 24 | 60 | Probe Sst 2 Cement 0.22] 0.06| 0.17 [39.38| 0.38 | 4.73 | 8.74 | 0.16 | 0.04| 0.54 0.05 | 0.12 0.01 10.02| 55
Cohasset A-52 | 2217.17 2x 21| 15 | Probe Sst 3 Cement 0.13] 0.01| 0.02 | 34.60| 0.48 | 11.26| 7.64 | 0.08 | 0.03| 0.11 0.02 | 0.01 54
Cohasset A-52 | 2217.17 2x 21| 18 | Probe Sst 2 Cement 0.26| 0.04| 0.08 |37.84| 0.37 | 5.19 | 9.55 | 0.19 | 0.04| 0.45 0.03 | 0.06 54
Cohasset A-52 | 2217.17 2x 23 | 34 | Probe Sst 3 Cement 0.49 0.26 [41.36| 0.45| 9.87 | 3.61 | 0.10 | 0.08] 0.05 0.01 0.02| 56
Cohasset A-52 | 2217.17 2x 23 | 45 | Probe Sst 3 Cement 0.47]0.11)| 0.23 | 36.46| 0.57 | 10.10| 6.79 | 0.09 | 0.08] 0.20 0.01 1 0.08 55
Cohasset A-52 | 2217.17 2x 24 | 49 | Probe Sst 3 Cement 0.41]0.03| 0.26 |39.23| 0.47 | 10.13| 4.96 | 0.07 | 0.03] 0.13 0.04 | 0.06 56
Cohasset A-52 | 2217.17 2x 21| 14 | Probe Sst 4 Cement 0.49|0.04| 0.12 |43.82| 1.53 | 7.88 | 2.21 | 0.06 | 0.01| 0.06 0.05 | 0.06 0.00| 56
Cohasset A-52 | 2230.38 4x 25| 63 | Probe Sst 2 Cement 0.05] 0.09| 0.01 [41.95| 0.53 | 5.06 | 6.20 | 0.06 | 0.03| 0.51 0.03 | 0.05 55
Cohasset A-52 | 2230.38 4x 25| 65 | Probe Sst 2 Cement 0.05| 0.03| 0.03 [41.90| 0.39 | 5.23 | 5.85 | 0.11 | 0.03] 0.55 0.02 | 0.03 54
Cohasset A-52 | 2230.38 4x 25| 68 | Probe Sst 2 Cement 0.03] 0.06| 0.03 [41.87| 0.38 | 5.12 | 5.84 | 0.05 | 0.01] 0.54 0.04 | 0.08 54
Cohasset A-52 | 2230.38 4x 26 | 71 | Probe Sst 2 Cement 0.18] 0.07 41.06| 0.81| 5.02 | 7.19 | 0.08 | 0.03] 0.13 0.02 | 0.03 0.01) 55
Cohasset A-52 | 2230.38 4x 26 | 75 | Probe Sst 2 Cement 0.08] 0.06| 0.01 [42.48| 0.40 | 5.00 | 5.72 | 0.09 | 0.03] 0.62 0.03 | 0.05 55
Cohasset A-52 | 2230.38 4x 26 | 76 | Probe Sst 2 Cement 0.08]0.04| 0.03 |41.99| 0.58 | 5.15 | 5.94 | 0.08 | 0.02| 0.44 0.02 | 0.04 54
Cohasset A-52 | 2230.38 4x 27 | 83 | Probe Sst 2 Cement 0.12] 0.05| 0.03 [42.19| 0.67 | 5.37 | 6.01 | 0.08 | 0.03]| 0.25 0.03 | 0.07 55
Cohasset A-52 | 2230.38 4x 27 | 86 | Probe Sst 2 Cement 0.06| 0.04| 0.01 |41.80| 0.55| 5.03 | 6.52 | 0.09 | 0.02| 0.45 0.04 | 0.06 0.01] 55
Cohasset A-52 | 2230.38 4x 27 | 87 | Probe Sst 2 Cement 0.17] 0.05| 0.06 [41.41| 0.63 | 5.39 | 6.13 | 0.08 | 0.05| 0.37 0.05 | 0.07 54
Cohasset A-52 2230.38 4x 27 | 9N Probe Sst 2 Cement 0.42] 0.07| 0.13 |39.29| 0.92 | 5.01 | 7.52 | 0.09 | 0.04| 0.08 0.05 | 0.08 54
Cohasset A-52 | 2230.38 4x 28 | 97 | Probe Sst 2 Cement 0.42] 0.09| 0.06 [45.02| 0.57 | 4.58 | 5.46 | 0.19 | 0.10| 0.58 0.06 | 0.09 0.04| 57
Cohasset A-52 2230.38 4x 28 | 98 | Probe Sst 2 Cement 0.12] 0.06 | 0.03 |42.73| 0.50 | 4.58 | 5.54 | 0.10 | 0.03| 0.64 0.06 | 0.06 0.01] 54
Cohasset A-52 | 2230.38 4x 29 | 102 | Probe Sst 2 Cement 0.05] 0.07| 0.00 [41.77| 0.55| 5.13 | 6.04 | 0.08 | 0.02| 0.48 0.06 | 0.07 54
Cohasset A-52 2230.38 4x 29 | 106 | Probe Sst 2 Cement 0.14] 0.05 41.28| 0.75| 5.16 | 6.60 | 0.06 | 0.03| 0.08 0.05 | 0.06 54
Cohasset A-52 | 2230.38 4x 29 | 109 | Probe Sst 2 Cement 0.13] 0.01| 0.01 [42.05| 0.65| 5.34 | 6.20 | 0.09 | 0.03] 0.27 0.06 | 0.10 55
Cohasset A-52 | 2230.38 4x 29 | 116 | Probe Sst 2 Cement 0.23] 0.07| 0.03 [42.30| 0.42 | 5.01 | 547 | 0.11 | 0.06] 0.62 0.05 | 0.07 54
Cohasset A-52 | 2230.38 4x 118 | Probe Sst 2 0.12] 0.05| 0.02 [41.44| 0.59 | 5.14 | 6.18 | 0.06 | 0.03] 0.37 0.04 | 0.09 54
Cohasset A-52 | 2338.92 | ?4g | 31| 17 | Probe Sst 2 Cement 0.23] 0.03| 0.02 [38.59| 0.36 | 6.20 | 8.08 | 0.11 | 0.05] 0.12 0.05 | 0.04 54
Cohasset A-52 | 2338.92 | 749 | 31| 18 | Probe Sst 2 Cement 0.30] 0.02| 0.04 |39.11) 0.34 | 6.22 | 7.61 | 0.08 | 0.04] 0.13 0.05 | 0.03 0.01] 54
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Appendix 11B-1:

Petrological, geological and analytical details of better quality* analyses of siderite (OFR 6823, Karim et al., 2011).

Well Depth(m) | Facies | Fig.| Pos. | Source | Lithology | Type | Occurrence | SiO,| TiO, | Al,O3;| FeO; | MnO | MgO | CaO | Na,O | K,O | P,O5| SO;| Cr,0; | BaO | Cl| SrO | NiO| Total
Cohasset A-52 | 2338.92 | ?4g | 31| 19 | Probe Sst 2 Cement 0.35] 0.06| 0.02 |38.63| 0.35| 6.28 | 7.72 | 0.15 | 0.02| 0.15 0.06 | 0.05 0.00| 54
Cohasset A-52 | 2338.92 | ?4g | 31| 20 | Probe Sst 2 Cement 0.29] 0.03| 0.04 [39.09| 0.36 | 6.36 | 7.50 | 0.16 | 0.05] 0.12 0.08 | 0.05 54
Cohasset A-52 | 2338.92 | ?4g | 31| 21 | Probe Sst 2 Cement 0.21]0.05| 0.05 [38.79| 0.33 | 5.99 | 7.91 | 0.18 | 0.03| 0.11 0.05 | 0.05 54
Cohasset A-52 | 2338.92 | ?4g | 31| 22 | Probe Sst 2 Cement 0.28] 0.03| 0.04 [38.86| 0.34 | 6.19 | 7.53 | 0.10 | 0.03] 0.12 0.05 | 0.05 54
Cohasset A-52 | 2338.92 | ?4g | 31| 23 | Probe Sst 2 Cement 0.48 0.04 [38.21) 0.36 | 5.89 | 8.16 | 0.15 | 0.04| 0.10 0.04 |0.02 53
Cohasset A-52 | 2338.92 | ?4g | 30 | 24 | Probe Sst 2 Cement 0.36] 0.03| 0.01 |37.97| 0.35| 5.82 | 7.98 | 0.14 | 0.07] 0.10 0.02 | 0.00 0.00|, 53
Cohasset A-52 | 2338.92 | ?4g | 30 | 25 | Probe Sst 2 Cement 0.17] 0.03| 0.03 [ 38.84)| 0.34 | 6.55 | 7.44 | 0.08 | 0.05| 0.09 0.05 54
Cohasset A-52 | 2338.92 | ?4g | 30 | 26 | Probe Sst 2 Cement 0.17]0.05)| 0.04 [38.88) 0.31| 6.49 | 7.52 | 0.12 | 0.03] 0.11 0.04 | 0.07 54
Cohasset A-52 | 2338.92 | ?4g | 32| 27 | Probe Sst 2 Cement 0.25] 0.01)| 0.04 [38.28| 0.33 | 5.92 | 7.77 | 0.15 | 0.06] 0.07 0.01 53
Cohasset A-52 | 2338.92 | ?4g | 32| 28 | Probe Sst 2 Cement 0.17 0.03 [39.21) 0.30 | 6.24 | 8.03 | 0.13 | 0.02] 0.08 0.02 | 0.01 0.02| 54
Cohasset A-52 | 2338.92 | ?4g | 32| 29 | Probe Sst 2 Cement 0.25 0.03 [39.69| 0.32 | 6.64 | 6.67 | 0.12 | 0.04| 0.10 0.02 | 0.01 54
Cohasset A-52 | 2338.92 ?4g | 32| 30 | Probe Sst 2 Cement 0.19 0.05 [38.10) 0.28 | 6.08 | 7.72 | 0.12 | 0.03] 0.05 0.00 53
Cohasset A-52 | 2338.92 | ?4g | 32| 31 | Probe Sst 2 Cement 0.18 0.03 [39.00| 0.33 | 6.13 | 7.85 | 0.14 | 0.09| 0.09 0.02 0.00 54
Cohasset A-52 | 2338.92 ?4g | 32| 32 | Probe Sst 2 Cement 0.38 0.07 |37.59| 0.32 | 6.09 | 7.58 | 0.16 | 0.05| 0.07 0.04 52
Cohasset A-52 | 2338.92 | ?4g | 32| 33 | Probe Sst 2 Cement 0.20] 0.03| 0.07 [39.29)| 0.31] 6.52 | 7.22 | 0.10 | 0.01] 0.10 0.00 | 0.02 54
Cohasset A-52 | 2338.92 | ?4g | 33 | 34 | Probe Sst 2 Cement 0.17]0.01)| 0.05 [38.93| 0.30 | 6.36 | 7.44 | 0.10 | 0.02| 0.06 0.02 | 0.03 0.00| 53
Cohasset A-52 | 2338.92 | ?4g | 33 | 35 | Probe Sst 2 Cement 0.28 0.15 [41.00| 0.37 | 5.37 | 6.87 | 0.26 | 0.06] 0.22 0.02 0.01 |0.01| 55
Cohasset A-52 | 2338.92 | ?4g | 33 | 36 | Probe Sst 2 Cement 0.10 0.06 [39.04| 0.31| 6.36 | 7.56 | 0.10 | 0.02| 0.06 0.01 1 0.00 0.00| 54
Cohasset A-52 | 2338.92 | ?4g | 33 | 37 | Probe Sst 2 Cement 0.20 0.04 |38.69| 0.31| 6.06 | 8.16 | 0.10 | 0.03| 0.06 0.02 | 0.03 0.01] 54
Cohasset A-52 | 2338.92 | ?4g | 33 | 38 | Probe Sst 2 Cement 0.14 0.04 |38.96| 0.30 | 6.24 | 7.66 | 0.10 | 0.05] 0.07 0.01 54
Cohasset A-52 | 2338.92 | ?4g | 33 | 39 | Probe Sst 2 Cement 0.24 0.04 [39.39| 0.31| 6.42 | 7.47 | 0.10 | 0.03] 0.10 0.01 54
Cohasset A-52 | 2343.79 2c 35 | 149 | Probe Sst 2 Cement 0.18]0.02| 0.01 |41.53| 0.59 | 6.13 | 6.97 | 0.09 | 0.03] 0.03 0.05 | 0.04 0.04| 56
Cohasset A-52 | 2343.79 2c 35| 150 | Probe Sst 2 Cement 0.30] 0.01) 0.03 [40.22| 0.47 | 6.84 | 7.05 | 0.09 | 0.04| 0.04 0.04 | 0.07 0.01] 55
Cohasset A-52 2343.79 2c 36 | 156 | Probe Sst 2 Cement 0.07] 0.03| 0.01 |39.50| 0.25| 6.12 | 9.18 | 0.10 | 0.00| 0.26 0.05 | 0.07 0.00| 56
Cohasset A-52 | 2343.79 2c 36 | 157 | Probe Sst 2 Cement 0.53]0.02| 0.27 [41.45| 0.41| 7.56 | 6.14 | 0.07 | 0.04| 0.05 0.03 | 0.01 0.00| 57
Cohasset A-52 | 2343.79 2c 36 | 161 | Probe Sst 2 Cement 0.71]0.01) 0.26 [41.52| 0.94 | 5.53 | 6.80 | 0.10 | 0.15] 0.05 0.05 | 0.08 0.01] 56
Cohasset A-52 | 2343.79 2c 36 | 163 | Probe Sst 2 Cement 0.15 0.05 [39.82| 0.27 | 6.14 | 8.01 | 0.15 | 0.10] 0.29 0.02 55
Cohasset A-52 | 2421.04 2c 47 | 101 | Probe Sst 4 Cement 0.03] 0.03 42.76| 1.75| 9.48 | 3.55 | 0.01 | 0.04| 0.04 0.05 | 0.07 58
Cohasset A-52 | 2421.04 2c 47 | 104 | Probe Sst 5 Cement 0.03] 0.07| 0.01 [43.04| 2.62 | 9.46 | 2.94 0.02 0.08 | 0.09 0.04| 58
Cohasset A-52 2421.04 2c 47 | 106 | Probe Sst 4 Cement 0.03| 0.08 43.28| 1.92 | 9.39 | 3.45 0.04 0.06 | 0.06 0.01] 58
Cohasset A-52 | 2421.04 2c 47 | 116 | Probe Sst 3 Cement 0.01]0.08| 0.01 [41.18| 0.46 | 10.18| 5.26 | 0.01 | 0.03| 0.01 0.08 | 0.08 0.03] 57
Cohasset A-52 | 2421.04 2c 48 | 126 | Probe Sst 4 Cement 0.12] 0.02| 0.01 [44.64| 1.43 | 9.12 | 2.61 | 0.03 | 0.04| 0.03 58
Cohasset A-52 | 2421.04 2c 48 | 130 | Probe Sst 4 Cement 1.02] 0.11] 0.54 {41.24| 1.45| 6.76 | 7.01 | 0.08 | 0.10| 0.06 0.03 0.01] 58
Cohasset A-52 | 2602.65 9s 54 | 19 | Probe Sst 2 Cement 0.14 0.03 [45.48)| 0.78 | 4.62 | 4.50 | 0.07 | 0.03] 0.37 0.03 | 0.03 0.02| 56
Cohasset A-52 | 2602.65 9s 54 | 20 | Probe Sst 2 Cement 0.16] 0.08 | 0.04 [45.87| 0.76 | 4.72 | 4.37 | 0.07 | 0.04| 0.50 0.03 | 0.01 57
Cohasset A-52 | 2602.65 9s 54 | 21 | Probe Sst 2 Cement 1.02] 0.01| 0.52 {45.81| 0.85 | 4.46 | 4.05 | 0.07 | 0.11] 0.41 0.03 | 0.02 0.00| 57
Cohasset A-52 | 2602.65 9s 54 | 22 | Probe Sst 2 Cement 0.06 0.05 [45.99| 0.76 | 4.21 | 4.21 | 0.11 | 0.07] 0.54 0.03 | 0.02 56
Cohasset A-52 | 2602.65 9s 54 | 23 | Probe Sst 2 Cement 0.04 | 0.01)| 0.03 [45.67| 0.54 | 5.11 | 3.52 | 0.09 | 0.09] 0.43 0.02 | 0.02 56
Cohasset A-52 | 2602.65 9s 54 | 24 | Probe Sst 2 Cement 0.12] 0.16| 0.06 [43.97| 0.46 | 6.95 | 4.05 | 0.09 | 0.05]| 0.31 0.02 56
Cohasset A-52 | 2602.65 9s 54 | 25 | Probe Sst 2 Cement 0.09 0.03 [45.71) 0.90 | 4.05 | 4.78 | 0.10 | 0.04| 0.50 0.00 | 0.03 0.00| 56
Cohasset A-52 | 2602.65 9s 54 | 26 | Probe Sst 2 Cement 0.08 0.03 [43.09| 0.61 | 8.18 | 3.93 | 0.04 | 0.03] 0.09 0.01 56
Cohasset A-52 | 2602.65 9s 55| 27 | Probe Sst 2 Cement 0.08] 0.00| 0.03 [45.80| 0.87 | 4.04 | 4.43 | 0.12 | 0.03] 0.53 0.00 | 0.01 0.00| 56
Cohasset A-52 | 2602.65 9s 55| 29 | Probe Sst 3 Cement 0.06 0.01 [41.04| 0.67 | 9.21 | 4.69 | 0.02 | 0.04| 0.02 0.00 56
Cohasset A-52 | 2602.65 9s 55| 32 | Probe Sst 2 Cement 0.00| 0.03 |44.18| 0.58 | 7.89 | 3.95 | 0.04 | 0.03] 0.10 0.07 0.00| 57
Cohasset A-52 | 2602.65 9s 55| 33 | Probe Sst 2 Cement 0.05| 0.01| 0.01 |45.91) 0.89 | 4.01 | 4.64 | 0.10 | 0.07| 0.55 56
Cohasset A-52 | 2602.65 9s 55| 34 | Probe Sst 2 Cement 0.07] 0.06| 0.02 [46.36| 0.78 | 4.26 | 4.26 | 0.06 | 0.03| 0.44 0.01] 56
Cohasset A-52 | 2602.65 9s 55| 37 | Probe Sst 2 Cement 0.12]0.11)| 0.02 |46.51) 0.85| 3.73 | 4.30 | 0.13 | 0.02| 0.61 56
Cohasset A-52 | 2602.65 9s 55| 28 | Probe Sst 3 Cement 0.29 0.21 [43.16| 0.56 | 8.14 | 4.08 | 0.06 | 0.05]| 0.11 0.03 57
Cohasset A-52 | 2602.65 9s 55| 30 | Probe Sst 3 Cement 0.05| 0.01| 0.03 |42.99| 0.65 | 8.14 | 4.02 | 0.05 | 0.04| 0.07 0.02 56
Cohasset A-52 | 2602.65 9s 55| 31 | Probe Sst 3 Cement 0.05 0.02 [41.77) 0.51| 9.40 | 4.51 | 0.11 | 0.02] 0.13 0.06 0.01] 57
Cohasset A-52 | 2602.65 9s 55| 35 | Probe Sst 3 Cement 0.14 0.01 |43.35| 0.55 | 8.48 | 3.80 | 0.04 | 0.01] 0.12 56
Cohasset A-52 | 2602.65 9s 55| 36 | Probe Sst 2 Cement 0.10] 0.04| 0.01 [43.60| 0.34 | 7.46 | 4.01 | 0.07 | 0.03] 0.34 56
Cohasset A-52 | 2602.65 9s 55 | 38 | Probe Sst 3 Cement 0.05|0.02| 0.02 |42.64| 0.67 | 8.49 | 4.36 | 0.04 | 0.10| 0.06 56
Cohasset A-52 | 2603.49 9s 56 | 84 | Probe Sst 2 Cement 0.09] 0.05| 0.00 [44.53| 0.57 | 4.03 | 4.44 | 0.07 | 0.02] 0.65 0.06 | 0.06 0.02| 55
Cohasset A-52 2603.49 9s 56 | 85 | Probe Sst 2 Cement 0.32]| 0.09| 0.05 |45.56| 0.91 | 3.97 | 5.01 | 0.14 | 0.06| 0.52 0.06 | 0.08 0.02| 57
Cohasset A-52 | 2603.49 9s 56 | 88 | Probe Sst 2 Cement 0.22] 0.03| 0.09 [41.45) 0.59 | 7.93 | 4.41 | 0.04 | 0.02] 0.09 0.02 0.01 |0.00| 55
Cohasset A-52 2603.49 9s 56 | 90 | Probe Sst 2 Cement 0.04 0.01 143.93| 0.52 | 4.95 | 4.78 | 0.07 | 0.03| 0.55 0.01 |0.00| 55
Cohasset A-52 | 2603.49 9s 56 | 94 | Probe Sst 2 Cement 0.06 | 0.03| 0.02 [42.80| 0.58 | 4.83 | 5.83 | 0.06 | 0.03]| 0.34 0.03 0.01 55
Cohasset A-52 | 2603.49 9s 56 | 95 | Probe Sst 2 Cement 0.12] 0.01| 0.08 [41.69| 0.59 | 7.79 | 4.51 | 0.06 | 0.04| 0.17 0.01 0.01 55
Cohasset A-52 | 2603.49 9s 56 | 96 | Probe Sst 2 Cement 0.16 0.09 [43.72) 0.69 | 4.86 | 5.30 | 0.05 | 0.02] 0.41 0.00 0.01 |0.01| 55
Cohasset A-52 | 2603.49 9s 56 | 98 | Probe Sst 2 Cement 0.15] 0.03| 0.04 [44.36| 0.54 | 4.06 | 4.67 | 0.10 | 0.03] 0.62 0.01 0.06 55
Cohasset A-52 | 2603.49 9s 57 | 106 | Probe Sst 2 Cement 0.12] 0.13 40.42| 0.65 | 4.17 | 8.78 | 0.08 | 0.03] 0.36 55
Cohasset A-52 | 2603.49 9s 58 | 112 | Probe Sst 2 Cement 0.10] 0.01| 0.04 [42.84| 0.48 | 6.76 | 4.33 | 0.08 | 0.01| 0.44 0.01 ]0.02 0.00| 55
Cohasset A-52 | 2603.49 9s 58 | 115 | Probe Sst 2 Cement 0.13] 0.01| 0.05 [44.02| 0.59 | 4.84 | 5.16 | 0.10 | 0.02| 0.48 0.05 0.02| 55
Cohasset A-52 | 2603.49 9s 58 | 116 | Probe Sst 2 Cement 0.36] 0.04| 0.11 [43.76| 0.66 | 4.81 | 4.83 | 0.06 | 0.04| 0.63 0.01 0.01] 55
Cohasset A-52 | 2603.49 9s 58 | 122 | Probe Sst 2 Cement 0.48| 0.03| 0.24 [43.30| 0.51| 6.00 | 4.23 | 0.09 | 0.03] 0.30 0.00 55
Cohasset A-52 | 2603.49 9s 58 | 124 | Probe Sst 2 Cement 0.28 0.17 [42.62| 0.61 | 4.80 | 5.52 | 0.09 | 0.03] 0.38 55
Cohasset A-52 | 2603.49 9s 58 | 126 | Probe Sst 2 Cement 0.28 0.18 |41.58)| 0.55 | 6.62 | 4.95 | 0.07 | 0.04| 0.35 55
Cohasset A-52 | 2603.49 9s 59 | 128 | Probe Sst 2 Cement 0.05] 0.00| 0.00 [43.71) 0.58 | 3.99 | 5.33 | 0.07 | 0.03] 0.59 54
Cohasset A-52 | 2603.49 9s 59 | 136 | Probe Sst 2 Cement 0.25] 0.05| 0.05 [44.44| 0.55| 4.05 | 4.92 | 0.11 | 0.03| 0.61 55
Cohasset A-52 | 2603.49 9s 59 | 137 | Probe Sst 2 Cement 0.35] 0.01| 0.15 [43.69| 0.59 | 5.02 | 4.30 | 0.12 | 0.04| 0.59 55
Cohasset A-52 | 2603.49 9s 56 | 86 | Probe Sst 3 Cement 0.11 0.03 [ 39.08| 0.78 | 9.04 | 5.51 | 0.05 | 0.03] 0.06 0.01] 55
Cohasset A-52 | 2603.49 9s 56 | 91 | Probe Sst 3 Cement 0.03 0.01 [40.72) 0.45| 8.28 | 5.14 | 0.05 | 0.02] 0.18 0.00 55
Cohasset A-52 | 2603.49 9s 57 | 105 | Probe Sst 3 Cement 0.17]0.16| 0.06 |39.35| 0.62 | 8.29 | 6.25 | 0.05 | 0.02] 0.13 55
Cohasset A-52 | 2603.49 9s 58 | 113 | Probe Sst 3 Cement 0.02 39.50| 0.60 | 8.89 | 5.73 | 0.02 | 0.00| 0.09 0.01 55
Cohasset A-52 | 2603.49 9s 58 | 118 | Probe Sst 3 Cement 0.02] 0.01 40.39| 0.62 | 862 | 499 | 0.04 |0.01] 0.13 0.00 | 0.00 0.03| 55
Cohasset A-52 | 2603.49 9s 58 | 120 | Probe Sst 3 Cement 0.05] 0.00 40.99| 0.47 | 859 | 4.92 | 0.06 | 0.01] 0.10 0.01] 55
Cohasset A-52 | 2603.49 9s 59 | 129 | Probe Sst 3 Cement 0.04 0.01 /40.49| 0.58 | 8.19 | 5.01 | 0.04 | 0.02] 0.10 0.01) 54
Cohasset A-52 | 2603.49 9s 59 | 131 | Probe Sst 3 Cement 0.07 0.04 [40.27| 0.61| 9.10 | 5.14 | 0.06 | 0.03| 0.08 55
Cohasset A-52 | 2603.49 9s 59 | 132 | Probe Sst 2 Cement 0.21]0.01)| 0.11 |44.20| 0.59 | 4.00 | 5.15 | 0.09 | 0.04| 0.88 55
Cohasset A-52 | 2603.49 9s 59 | 133 | Probe Sst 3 Cement 0.11 0.01 [40.08) 0.58 | 9.01 | 5.09 | 0.04 | 0.02] 0.05 55
Lawrence D-14 2271.65 9s 10 | 67 | Probe Sst 2 Cement 0.66| 0.03| 0.42 |41.25| 0.85| 7.43 | 5.16 | 0.22 | 0.05] 0.23 0.03 | 0.01 0.03| 56
Lawrence D-14 | 2271.65 9s 10 | 69 | Probe Sst 2 Cement 0.47]0.02| 0.07 [41.78| 0.76 | 7.34 | 5.04 | 0.22 | 0.04| 0.26 0.01 ] 0.10 0.06| 56
Panuke B-90 2069.01 4x 34 | Probe Sst 2 Cement 0.05| 0.07 44.67| 0.91] 1.90 | 6.60 | 0.10 | 0.06| 0.59 0.14 | 0.09 0.10| 55
Panuke B-90 2217.93 1 133 | Probe Sst 2 Cement 0.63] 0.08| 0.37 [36.85| 1.30 | 4.75 | 9.32 | 0.13 | 0.07] 0.60 0.06 | 0.10 0.05| 54
Panuke B-90 2223.78 3y 135 | Probe Sst 2 Cement 0.38]| 0.08| 0.17 |43.21| 1.03| 7.29 | 2.57 | 0.01 | 0.19]| 0.08 0.08 | 0.10 0.09| 55
Panuke B-90 2223.78 3y 136 | Probe Sst 2 Cement 0.52] 0.09| 0.26 [39.42| 0.52 | 6.06 | 7.20 | 0.10 | 0.19] 0.37 0.07 | 0.14 0.08] 55
Panuke B-90 2223.78 3y 138 | Probe Sst 2 Cement 0.57] 0.06| 0.23 |36.77| 0.42 | 5.29 | 9.44 | 0.06 | 0.06] 0.38 0.05 | 0.13 0.04| 53
Panuke B-90 2223.78 3y 139 | Probe Sst 2 Cement 0.12] 0.06| 0.05 |37.31) 0.34 | 5.83 | 8.66 | 0.06 | 0.05]| 0.34 0.04 | 0.05 0.04| 53
Panuke B-90 2223.78 3y 140 | Probe Sst 2 Cement 0.29] 0.06| 0.12 [38.31) 0.43| 6.72 | 6.57 | 0.10 | 0.04| 0.37 0.05 | 0.19 0.04| 53
Panuke B-90 2223.78 3y 141 | Probe Sst 2 Cement 0.87]0.06]| 0.66 |36.57] 0.36 | 5.26 | 9.16 | 0.06 | 0.07] 0.36 0.06 | 0.12 0.08] 54
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Appendix 11B-1: Petrological, geological and analytical details of better quality* analyses of siderite (OFR 6823, Karim et al., 2011).

Well Depth(m) | Facies | Fig.| Pos. | Source | Lithology | Type | Occurrence | SiO,| TiO, | Al,O3;| FeO; | MnO | MgO | CaO | Na,O | K,O | P,O5| SO;| Cr,0; | BaO | Cl| SrO | NiO| Total
Panuke B-90 2223.78 3y 142 | Probe Sst 2 Cement 0.74] 0.06| 0.23 |37.96| 0.41| 6.98 | 6.89 | 0.16 | 0.04| 0.36 0.07 | 0.11 0.05| 54
Panuke B-90 2223.78 3y 143 | Probe Sst 2 Cement 0.33]0.02| 0.26 [39.53| 0.43 | 7.32 | 6.24 | 0.15 | 0.05| 0.37 0.00 | 0.01 55
Panuke B-90 2223.78 3y 145 | Probe Sst 2 Cement 0.55] 0.01| 0.31 [40.21)| 0.63 | 6.70 | 5.69 | 0.13 | 0.06] 0.33 0.02 0.02| 55
Panuke B-90 2223.78 3y 147 | Probe Sst 2 Cement 0.90| 0.04| 0.54 |38.82| 0.37 | 5.88 | 6.84 | 0.06 | 0.09] 0.39 0.02 54
Panuke B-90 2223.78 3y 149 | Probe Sst 2 Cement 0.67 | 0.06| 0.43 [39.36| 0.49 | 6.00 | 7.03 | 0.09 | 0.07] 0.29 0.02 55
Note: * Only analyses with SiO, and K,0 < 1% wt.
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Appendix 11B-2: Calculated carbonate end members and ratios of all analyses of appendix 11B-1.

-4
Well Depth(m) | Facies | Fig.| Pos. | Source | Lithology | Type | Occurrence Calculated mole (10~ mol) Mg/Ca | Fe/Ca Fel
FeCO; | MnCO; | MgCO; | CaCO, (Ca+Mg)

Cohasset A-52 2075.83 3y 2 | 72 | Probe Sst 2 Cement 54.60 1.30 12.24 | 1711 | 0.51 | 4.09 2.70
Cohasset A-52 2075.83 3y 2 | 73 | Probe Sst 2 Cement 57.80 1.08 12.84 | 13.20 | 0.70 | 5.61 3.30
Cohasset A-52 2075.83 3y 2 | 75 | Probe Sst 2 Cement 57.83 1.26 12.54 | 12.37 | 0.73 | 5.99 3.46
Cohasset A-52 2075.83 3y 2 | 76 | Probe Sst 2 Cement 58.67 1.39 1215 | 11.77 | 0.74 | 6.38 3.67
Cohasset A-52 2075.83 3y 2 | 78 | Probe Sst 2 Cement 56.71 1.01 12.53 | 1345 | 0.67 | 5.40 3.24
Cohasset A-52 2075.83 3y 2 | 79 | Probe Sst 2 Cement 58.66 1.30 12.60 | 11.56 | 0.78 | 6.50 3.65
Cohasset A-52 2075.83 3y 2 | 80 | Probe Sst 2 Cement 58.41 1.05 13.38 | 11.64 | 0.83 | 6.43 3.52
Cohasset A-52 2075.83 3y 2 | 81 | Probe Sst 2 Cement 59.02 1.17 12.31 13.73 | 0.64 | 551 3.35
Cohasset A-52 2075.83 3y 2 | 82 | Probe Sst 2 Cement 58.96 1.31 1249 | 11.60 | 0.77 | 6.51 3.67
Cohasset A-52 2075.83 3y 2 | 83 | Probe Sst 2 Cement 59.64 1.12 1217 | 1147 | 0.76 | 6.66 3.78
Cohasset A-52 2075.83 3y 3 | 85 | Probe Sst 2 Cement 57.88 1.28 12.67 | 11.77 | 0.77 | 6.30 3.55
Cohasset A-52 2075.83 3y 3 | 86 | Probe Sst 2 Cement 59.85 1.26 12.74 | 10.83 | 0.85 | 7.08 3.84
Cohasset A-52 2075.83 3y 3 | 88 | Probe Sst 2 Cement 59.39 1.15 12.34 | 10.94 | 0.81 | 6.95 3.84
Cohasset A-52 2075.83 3y 3 | 89 | Probe Sst 2 Cement 58.22 1.14 12.68 | 1140 | 0.80 | 6.54 3.64
Cohasset A-52 2075.83 3y 3 | 92 | Probe Sst 2 Cement 59.01 1.06 12.37 | 11.18 | 0.80 | 6.76 3.77
Cohasset A-52 2075.83 3y 4 | 94 | Probe Sst 2 Cement 57.54 1.14 1246 | 1243 | 0.72 | 5.93 3.45
Cohasset A-52 2075.83 3y 4 | 99 | Probe Sst 2 Cement 58.12 1.18 1194 | 13.36 | 0.64 | 557 3.39
Cohasset A-52 2075.83 3y 4 | 100 | Probe Sst 2 Cement 58.93 1.37 12.08 | 11.29 | 0.77 | 6.69 3.78
Cohasset A-52 2075.83 3y 4 | 101 | Probe Sst 2 Cement 59.41 1.06 12.46 | 11.04 | 0.81 6.89 3.81
Cohasset A-52 2075.83 3y 4 | 103 | Probe Sst 2 Cement 57.73 1.38 12.82 | 12.30 | 0.75 | 6.01 3.44
Cohasset A-52 2160.51 2X 13 | 45 | Probe Sst 2 Cement 57.01 1.29 15.02 | 1143 | 0.94 | 6.39 3.29
Cohasset A-52 2160.51 2x 13 | 46 | Probe Sst 2 Cement 56.51 0.98 17.11 | 10.78 | 1.14 | 6.72 3.14
Cohasset A-52 2160.51 2x 13 | 47 | Probe Sst 2 Cement 52.71 0.48 26.31 | 10.05 | 1.88 | 6.72 2.33
Cohasset A-52 2160.51 2x 13 | 50 | Probe Sst 2 Cement 55.15 | 0.88 19.43 | 1092 | 1.28 | 6.47 2.84
Cohasset A-52 2160.51 2X 13 | 52 | Probe Sst 2 Cement 53.10 0.66 2422 | 12.03 | 145 | 5.66 2.31
Cohasset A-52 2160.51 2x 13 | 57 | Probe Sst 2 Cement 56.80 1.19 16.06 | 10.74 | 1.08 | 6.78 3.27
Cohasset A-52 2160.51 2X 14 | 70 | Probe Sst 2 Cement 53.21 0.48 25.26 9.72 1.87 | 7.01 2.45
Cohasset A-52 2160.51 2x 14 | 71 | Probe Sst 2 Cement 56.15 | 0.62 19.64 | 10.54 | 1.34 | 6.82 2.92
Cohasset A-52 2160.51 2X 15| 74 | Probe Sst 2 Cement 56.50 0.55 18.62 | 1056 | 1.27 | 6.86 3.02
Cohasset A-52 2160.51 2x 15 | 79 | Probe Sst 2 Cement 58.69 0.59 19.77 8.86 1.61 | 849 3.26
Cohasset A-52 2167.31 9g 18 | 106 | Probe Sst 2 Cement 57.02 1.36 12.04 | 1252 | 0.69 | 5.84 3.45
Cohasset A-52 2167.31 99 18 | 107 | Probe Sst 2 Cement 58.85 1.32 12.17 | 11.05 | 0.79 | 6.82 3.81
Cohasset A-52 2167.31 99 19 | 108 | Probe Sst 2 Cement 57.52 1.35 11.38 | 1191 | 0.69 | 6.19 3.67
Cohasset A-52 2167.31 99 19 | 111 | Probe Sst 2 Cement 56.96 1.26 11.67 | 12.50 | 0.67 | 5.84 3.49
Cohasset A-52 221717 2x 22 | 19 | Probe Sst 2 Cement 52.99 0.55 20.69 | 12.76 | 1.17 | 5.32 2.46
Cohasset A-52 221717 2x 22 | 21 | Probe Sst 2 Cement 54.56 0.64 18.49 | 12.37 | 1.07 | 5.65 2.72
Cohasset A-52 221717 2x 22 | 24 | Probe Sst 2 Cement 55.67 0.63 11.72 | 14.87 | 0.57 | 4.80 3.06
Cohasset A-52 221717 2x 22 | 26 | Probe Sst 2 Cement 55.14 0.70 12.09 | 1556 | 0.56 | 4.54 2.91
Cohasset A-52 221717 2x 23 | 32 | Probe Sst 2 Cement 54.94 0.63 12.31 | 15.76 | 0.56 | 4.47 2.86
Cohasset A-52 2217.17 2X 23 | 38 | Probe Sst 2 Cement 52.78 0.56 17.68 | 13.69 | 0.93 | 4.94 2.56
Cohasset A-52 221717 2x 23 | 43 | Probe Sst 2 Cement 55.71 0.51 13.36 | 13.73 | 0.70 | 5.20 3.06
Cohasset A-52 221717 2x 24 | 51 | Probe Sst 2 Cement 55.31 0.58 17.29 | 11.68 | 1.06 | 6.06 2.94
Cohasset A-52 221717 2x 24 | 54 | Probe Sst 2 Cement 49.14 1.10 10.38 | 21.35 | 0.35 | 2.95 2.19
Cohasset A-52 2217.17 2X 24 | 58 | Probe Sst 2 Cement 51.72 0.60 15.25 | 16.22 | 0.68 | 4.08 2.44
Cohasset A-52 221717 2x 24 | 60 | Probe Sst 2 Cement 54.80 0.53 11.73 | 1559 | 0.54 | 4.50 2.92
Cohasset A-52 2230.38 4x 25| 63 | Probe Sst 2 Cement 58.39 0.75 1256 | 11.05 | 0.82 | 6.77 3.73
Cohasset A-52 2230.38 4x 25 | 65 | Probe Sst 2 Cement 58.31 0.56 12.96 | 1044 | 0.89 | 7.16 3.78
Cohasset A-52 2230.38 4x 25 | 68 | Probe Sst 2 Cement 58.28 0.53 12.70 | 1041 | 0.88 | 7.18 3.82
Cohasset A-52 2230.38 4x 26 | 71 | Probe Sst 2 Cement 57.15 1.15 1246 | 12.82 | 0.70 | 5.71 3.36
Cohasset A-52 2230.38 4x 26 | 75 | Probe Sst 2 Cement 59.13 0.57 12.39 | 10.20 | 0.87 | 7.43 3.97
Cohasset A-52 2230.38 4x 26 | 76 | Probe Sst 2 Cement 58.45 | 0.81 12.78 | 10.59 | 0.87 | 7.07 3.79
Cohasset A-52 2230.38 4x 27 | 83 | Probe Sst 2 Cement 58.73 0.94 13.33 | 10.71 | 0.89 | 7.03 3.71
Cohasset A-52 2230.38 4x 27 | 86 | Probe Sst 2 Cement 58.17 0.77 1247 | 1163 | 0.77 | 6.41 3.62
Cohasset A-52 2230.38 4x 27 | 87 | Probe Sst 2 Cement 57.64 0.88 13.36 | 10.92 | 0.88 | 6.76 3.60
Cohasset A-52 2230.38 4x 27 | 91 | Probe Sst 2 Cement 54.68 1.30 1243 | 1341 | 0.67 | 5.23 3.14
Cohasset A-52 2230.38 4x 28 | 97 | Probe Sst 2 Cement 62.66 0.80 11.36 9.74 0.84 | 8.24 4.48
Cohasset A-52 2230.38 4x 28 | 98 | Probe Sst 2 Cement 59.47 0.70 11.36 9.88 0.83 | 7.71 4.22
Cohasset A-52 2230.38 4x 29 | 102 | Probe Sst 2 Cement 58.14 0.78 12.73 | 10.78 | 0.85 | 6.91 3.74
Cohasset A-52 2230.38 4x 29 | 106 | Probe Sst 2 Cement 57.45 1.06 12.80 | 11.78 | 0.78 | 6.25 3.51
Cohasset A-52 2230.38 4x 29 | 109 | Probe Sst 2 Cement 58.53 0.92 13.25 | 11.05 | 0.86 | 6.78 3.64
Cohasset A-52 2230.38 4x 29 | 116 | Probe Sst 2 Cement 58.88 0.59 12.42 9.76 091 | 7.73 4.04
Cohasset A-52 2230.38 4x 118 | Probe Sst 2 57.68 0.83 12.75 | 11.03 | 0.83 | 6.70 3.66
Cohasset A-52 2338.92 ?4g | 31| 17 | Probe Sst 2 Cement 53.71 0.51 15.38 | 1440 | 0.77 | 478 2.70
Cohasset A-52 2338.92 ?4g | 31| 18 | Probe Sst 2 Cement 54.43 0.48 1544 | 1357 | 0.82 | 5.14 2.83
Cohasset A-52 2338.92 ?4g | 31| 19 | Probe Sst 2 Cement 53.77 0.49 15.59 | 13.77 | 0.81 | 5.00 2.76
Cohasset A-52 2338.92 ?4g | 31 | 20 | Probe Sst 2 Cement 54.40 0.50 15.79 | 13.38 | 0.85 | 5.21 2.82
Cohasset A-52 2338.92 ?4g | 31| 21 | Probe Sst 2 Cement 53.99 0.47 14.85 | 1411 | 0.76 | 4.90 2.79
Cohasset A-52 2338.92 ?4g | 31 | 22 | Probe Sst 2 Cement 54.09 0.48 15.35 | 1343 | 0.82 | 5.16 2.83
Cohasset A-52 2338.92 ?4g | 31| 23 | Probe Sst 2 Cement 53.18 0.51 1461 | 1455 | 0.72 | 4.68 2.72
Cohasset A-52 2338.92 ?4g | 30 | 24 | Probe Sst 2 Cement 52.84 0.50 1445 | 14.23 | 0.73 | 4.76 2.75
Cohasset A-52 2338.92 ?4g | 30 | 25 | Probe Sst 2 Cement 54.06 0.47 16.26 | 13.26 | 0.88 | 5.22 2.78
Cohasset A-52 2338.92 ?4g | 30 | 26 | Probe Sst 2 Cement 54.11 0.44 16.11 | 1341 | 0.86 | 5.17 2.77
Cohasset A-52 2338.92 ?4g | 32 | 27 | Probe Sst 2 Cement 53.28 0.46 14.69 | 13.85 | 0.76 | 4.93 2.80
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Appendix 11B-2: Calculated carbonate end members and ratios of all analyses of appendix 11B-1.

-4
Well Depth(m) | Facies | Fig.| Pos. | Source | Lithology | Type | Occurrence Calculated mole (10~ mol) Mg/Ca | Fe/Ca Fel
FeCO; | MnCO; | MgCO; | CaCO, (Ca+Mg)

Cohasset A-52 2338.92 ?4g | 32 | 28 | Probe Sst 2 Cement 54.57 0.43 1548 | 14.32 | 0.78 | 4.88 2.75
Cohasset A-52 2338.92 ?4g | 32| 29 | Probe Sst 2 Cement 55.23 0.45 16.48 | 11.89 | 1.00 | 5.95 2.98
Cohasset A-52 2338.92 ?4g | 32 | 30 | Probe Sst 2 Cement 53.03 0.39 15.08 | 13.77 | 0.79 | 4.93 2.76
Cohasset A-52 2338.92 ?4g | 32 | 31 | Probe Sst 2 Cement 54.29 0.47 15.20 | 14.00 | 0.78 | 4.97 2.79
Cohasset A-52 2338.92 ?4g | 32 | 32 | Probe Sst 2 Cement 52.32 0.45 15.11 | 1352 | 0.80 | 4.96 2.75
Cohasset A-52 2338.92 ?4g | 32 | 33 | Probe Sst 2 Cement 54.68 0.44 16.18 | 12.87 | 0.90 | 5.44 2.86
Cohasset A-52 2338.92 ?49g 33 | 34 | Probe Sst 2 Cement 54.18 0.42 15.77 13.27 0.85 5.23 2.82
Cohasset A-52 2338.92 ?4g | 33 | 35 | Probe Sst 2 Cement 57.06 0.53 13.32 | 12.25 | 0.78 | 5.97 3.35
Cohasset A-52 2338.92 ?4g | 33 | 36 | Probe Sst 2 Cement 54.34 0.44 15.79 | 1349 | 0.84 | 5.16 2.80
Cohasset A-52 2338.92 ?4g | 33 | 37 | Probe Sst 2 Cement 53.85 | 0.44 15.04 | 1456 | 0.74 | 4.74 2.72
Cohasset A-52 2338.92 ?4g | 33 | 38 | Probe Sst 2 Cement 54.22 0.42 15.47 | 13.66 | 0.81 | 5.09 2.80
Cohasset A-52 2338.92 ?4g | 33 | 39 | Probe Sst 2 Cement 54.82 0.44 15.92 | 13.32 | 0.86 | 5.27 2.84
Cohasset A-52 2343.79 2c 35 | 149 | Probe Sst 2 Cement 57.80 0.83 15.21 | 1242 | 0.88 | 5.96 3.17
Cohasset A-52 2343.79 2c 35 | 150 | Probe Sst 2 Cement 55.98 0.66 16.98 | 12.57 | 0.97 | 5.70 2.89
Cohasset A-52 2343.79 2c 36 | 156 | Probe Sst 2 Cement 54.98 0.35 15.17 | 16.37 | 0.67 | 4.30 2.58
Cohasset A-52 2343.79 2c 36 | 157 | Probe Sst 2 Cement 57.69 0.58 18.76 | 10.94 | 1.23 | 6.76 3.03
Cohasset A-52 2343.79 2c 36 | 161 | Probe Sst 2 Cement 57.79 1.33 13.72 12.13 0.81 6.10 3.37
Cohasset A-52 2343.79 2c 36 | 163 | Probe Sst 2 Cement 55.42 0.38 15.23 | 14.28 | 0.77 | 4.97 2.81
Cohasset A-52 2602.65 9s 54 | 19 | Probe Sst 2 Cement 63.31 1.09 11.47 8.02 1.03 | 10.11 4.99
Cohasset A-52 2602.65 9s 54 | 20 | Probe Sst 2 Cement 63.85 1.07 11.71 7.79 1.08 | 10.50 5.05
Cohasset A-52 2602.65 9s 54 | 21 Probe Sst 2 Cement 63.76 1.20 11.07 7.21 1.10 | 11.32 5.38
Cohasset A-52 2602.65 9s 54 | 22 | Probe Sst 2 Cement 64.00 1.07 10.44 7.51 1.00 | 10.91 5.46
Cohasset A-52 2602.65 9s 54 | 23 | Probe Sst 2 Cement 63.56 0.76 12.68 6.27 145 | 12.99 5.29
Cohasset A-52 2602.65 9s 54 | 24 | Probe Sst 2 Cement 61.20 0.65 17.25 7.22 1.72 | 10.86 4.00
Cohasset A-52 2602.65 9s 54 | 25 | Probe Sst 2 Cement 63.63 1.26 10.05 8.52 0.85 | 9.57 5.18
Cohasset A-52 2602.65 9s 54 | 26 | Probe Sst 2 Cement 59.97 0.85 20.28 7.01 2.08 | 10.96 3.56
Cohasset A-52 2602.65 9s 55 | 27 | Probe Sst 2 Cement 63.74 1.23 10.01 7.90 0.91 | 10.34 5.41
Cohasset A-52 2602.65 9s 55 | 29 | Probe Sst 3 Cement 57.12 0.95 22.85 8.37 1.96 | 8.75 2.95
Cohasset A-52 2602.65 9s 55 | 32 | Probe Sst 2 Cement 61.49 0.82 19.58 7.05 2.00 | 11.17 3.73
Cohasset A-52 2602.65 9s 55 | 33 | Probe Sst 2 Cement 63.90 1.25 9.94 8.27 0.86 | 9.90 5.31
Cohasset A-52 2602.65 9s 55 | 34 | Probe Sst 2 Cement 64.52 1.10 10.56 7.60 1.00 | 10.88 5.44
Cohasset A-52 2602.65 9s 55 | 37 | Probe Sst 2 Cement 64.73 1.20 9.26 7.66 0.87 | 10.83 5.79
Cohasset A-52 2603.49 9s 56 | 84 | Probe Sst 2 Cement 61.97 0.80 9.99 7.92 0.91 | 10.02 5.26
Cohasset A-52 2603.49 9s 56 | 85 | Probe Sst 2 Cement 63.41 1.29 9.86 8.94 0.79 | 9.09 5.07
Cohasset A-52 2603.49 9s 56 | 88 | Probe Sst 2 Cement 57.69 0.83 19.67 7.86 1.80 | 9.41 3.36
Cohasset A-52 2603.49 9s 56 | 90 | Probe Sst 2 Cement 61.14 0.73 12.28 8.52 1.04 | 9.20 4.52
Cohasset A-52 2603.49 9s 56 | 94 | Probe Sst 2 Cement 59.57 0.82 11.98 | 10.39 | 0.83 | 7.35 4.02
Cohasset A-52 2603.49 9s 56 | 95 | Probe Sst 2 Cement 58.03 0.83 19.31 8.04 1.73 | 9.25 3.39
Cohasset A-52 2603.49 9s 56 | 96 | Probe Sst 2 Cement 60.85 | 0.97 12.06 9.45 0.92 | 8.25 4.30
Cohasset A-52 2603.49 9s 56 | 98 | Probe Sst 2 Cement 61.73 0.76 10.08 8.32 0.87 | 9.50 5.08
Cohasset A-52 2603.49 9s 57 | 106 | Probe Sst 2 Cement 56.26 0.92 10.34 | 1566 | 0.47 | 4.60 3.12
Cohasset A-52 2603.49 9s 58 | 112 | Probe Sst 2 Cement 59.62 0.68 16.76 7.73 1.56 9.88 3.86
Cohasset A-52 2603.49 9s 58 | 115 | Probe Sst 2 Cement 61.27 0.83 12.02 9.20 0.94 | 8.54 4.40
Cohasset A-52 2603.49 9s 58 | 116 | Probe Sst 2 Cement 60.91 0.94 11.92 8.61 1.00 | 9.06 4.54
Cohasset A-52 2603.49 9s 58 | 122 | Probe Sst 2 Cement 60.26 0.72 14.89 7.55 1.42 | 10.23 4.23
Cohasset A-52 2603.49 9s 58 | 124 | Probe Sst 2 Cement 59.32 0.86 11.91 9.85 0.87 | 7.72 4.13
Cohasset A-52 2603.49 9s 58 | 126 | Probe Sst 2 Cement 57.88 0.78 16.43 8.83 1.34 | 8.40 3.59
Cohasset A-52 2603.49 9s 59 | 128 | Probe Sst 2 Cement 60.83 0.82 9.90 9.50 0.75 | 8.21 4.69
Cohasset A-52 2603.49 9s 59 | 136 | Probe Sst 2 Cement 61.84 0.78 10.06 8.77 0.82 | 9.04 4.95
Cohasset A-52 2603.49 9s 59 | 137 | Probe Sst 2 Cement 60.81 0.83 12.45 7.68 1.17 [ 10.15 4.69
Lawrence D-14 2271.65 9s 10 | 67 | Probe Sst 2 Cement 57.41 1.19 18.43 9.19 1.44 8.00 3.28
Lawrence D-14 2271.65 9s 10 | 69 | Probe Sst 2 Cement 58.15 1.07 18.22 8.98 146 | 8.29 3.37
Panuke B-90 2069.01 4x 34 | Probe Sst 2 Cement 62.17 1.29 4.71 11.76 0.29 6.77 5.26
Panuke B-90 2217.93 1 133 | Probe Sst 2 Cement 51.29 1.84 11.78 | 16.62 | 0.51 | 3.95 2.62
Panuke B-90 2223.78 3y 135 | Probe Sst 2 Cement 60.14 1.45 18.09 4.59 2.84 | 16.80 4.38
Panuke B-90 2223.78 3y 136 | Probe Sst 2 Cement 54.87 0.73 15.03 | 12.84 | 0.84 | 5.47 2.97
Panuke B-90 2223.78 3y 138 | Probe Sst 2 Cement 51.17 0.60 13.12 | 16.83 | 0.56 | 3.90 2.50
Panuke B-90 2223.78 3y 139 | Probe Sst 2 Cement 51.93 0.47 1447 | 1544 | 0.67 | 4.31 2.57
Panuke B-90 2223.78 3y 140 | Probe Sst 2 Cement 53.32 0.60 16.66 11.71 1.02 5.83 2.88
Panuke B-90 2223.78 3y 141 | Probe Sst 2 Cement 50.90 0.51 13.05 | 16.33 | 0.57 | 3.99 2.54
Panuke B-90 2223.78 3y 142 | Probe Sst 2 Cement 52.83 0.58 17.32 12.29 1.01 5.51 2.74
Panuke B-90 2223.78 3y 143 | Probe Sst 2 Cement 55.02 0.60 18.17 | 1113 | 1.17 | 6.33 2.91
Panuke B-90 2223.78 3y 145 | Probe Sst 2 Cement 55.96 0.89 16.62 | 10.14 | 118 | 7.07 3.25
Panuke B-90 2223.78 3y 147 | Probe Sst 2 Cement 54.03 0.52 1459 | 12.21 | 0.86 | 5.67 3.05
Panuke B-90 2223.78 3y 149 | Probe Sst 2 Cement 54.78 0.69 14.89 | 1254 | 0.85 | 5.60 3.02
Cohasset A-52 2160.51 2x 13 | 55 | Probe Sst 3 Cement 51.76 0.57 26.80 | 11.31 1.70 | 5.86 217
Cohasset A-52 2160.51 2X 13 | 58 | Probe Sst 3 Cement 51.49 0.52 2717 | 1146 1.70 | 5.76 2.13
Cohasset A-52 2160.51 2Xx 14 | 62 | Probe Sst 3 Cement 52.00 0.66 24.07 14.84 1.17 | 449 2.07
Cohasset A-52 2160.51 2x 14 | 65 | Probe Sst 3 Cement 55.84 0.47 26.74 6.61 2.91 |10.82 2.77
Cohasset A-52 2160.51 2x 15 | 75 | Probe Sst 3 Cement 53.03 0.54 26.59 9.95 1.92 | 6.82 2.34
Cohasset A-52 2160.51 2x 15 | 81 | Probe Sst 3 Cement 56.19 0.54 21.34 9.28 1.65 | 7.76 2.92
Cohasset A-52 221717 2Xx 21 15 | Probe Sst 3 Cement 48.16 0.68 27.94 13.62 147 | 4.53 1.83
Cohasset A-52 2217.17 2X 21 | 18 | Probe Sst 2 Cement 52.66 0.52 12.88 | 17.02 | 0.54 | 3.96 2.57
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Appendix 11B-2: Calculated carbonate end members and ratios of all analyses of appendix 11B-1.

-4
Well Depth(m) | Facies | Fig.| Pos. | Source | Lithology | Type | Occurrence Calculated mole (10~ mol) Mg/Ca | Fe/Ca Fel
FeCO; | MnCO; | MgCO; | CaCO, (Ca+Mg)

Cohasset A-52 221717 2x 23 | 34 | Probe Sst 3 Cement 57.56 0.63 24.48 6.44 2.73 | 11.46 3.07
Cohasset A-52 2217.17 2X 23 | 45 | Probe Sst 3 Cement 50.75 0.80 25.06 | 12.11 149 | 537 2.16
Cohasset A-52 221717 2x 24 | 49 | Probe Sst 3 Cement 54.60 0.67 25.12 8.85 204 | 791 2.60
Cohasset A-52 2602.65 9s 55 | 28 | Probe Sst 3 Cement 60.07 0.79 20.20 7.27 2.00 | 10.58 3.53
Cohasset A-52 2602.65 9s 55 | 30 | Probe Sst 3 Cement 59.84 0.91 20.19 717 2.03 | 10.70 3.54
Cohasset A-52 2602.65 9s 55 | 31 | Probe Sst 3 Cement 58.14 0.72 23.32 8.05 2.08 | 9.25 3.00
Cohasset A-52 2602.65 9s 55 | 35 | Probe Sst 3 Cement 60.33 0.78 21.03 6.77 2.23 | 1142 3.53
Cohasset A-52 2602.65 9s 55 | 36 | Probe Sst 2 Cement 60.69 0.49 18.51 7.15 1.86 | 10.87 3.80
Cohasset A-52 2602.65 9s 55 | 38 | Probe Sst 3 Cement 59.35 | 0.95 21.05 7.77 1.95 | 9.78 3.32
Cohasset A-52 2603.49 9s 56 | 86 | Probe Sst 3 Cement 54.39 1.10 22.42 9.82 164 | 7.10 2.69
Cohasset A-52 2603.49 9s 56 | 91 | Probe Sst 3 Cement 56.67 0.64 20.55 9.16 1.61 | 7.93 3.03
Cohasset A-52 2603.49 9s 57 | 105 | Probe Sst 3 Cement 54.77 0.87 20.57 | 1115 1.33 | 6.30 2.7
Cohasset A-52 2603.49 9s 58 | 113 | Probe Sst 3 Cement 54.97 0.85 22.05 | 10.22 | 1.55 | 6.89 2.70
Cohasset A-52 2603.49 9s 58 | 118 | Probe Sst 3 Cement 56.22 0.88 21.39 8.89 1.73 | 8.10 2,97
Cohasset A-52 2603.49 9s 58 | 120 | Probe Sst 3 Cement 57.05 0.66 21.30 8.77 1.75 | 8.33 3.04
Cohasset A-52 2603.49 9s 59 | 129 | Probe Sst 3 Cement 56.36 0.82 20.31 8.93 1.63 | 8.08 3.07
Cohasset A-52 2603.49 9s 59 | 131 | Probe Sst 3 Cement 56.04 0.86 22.57 9.17 1.77 | 7.83 2.83
Cohasset A-52 2603.49 9s 59 | 132 | Probe Sst 2 Cement 61.52 0.83 9.92 9.18 0.78 | 8.59 4.83
Cohasset A-52 2603.49 9s 59 | 133 | Probe Sst 3 Cement 55.79 0.82 22.36 9.07 1.77 7.88 2.84
Cohasset A-52 2075.83 3y 3 | 84 | Probe Sst 4 Cement 60.51 1.53 12.25 | 10.27 | 0.86 | 7.55 4.06
Cohasset A-52 2075.83 3y 3 | 90 | Probe Sst 4 Cement 59.39 1.42 1249 | 1130 | 0.79 | 6.73 3.75
Cohasset A-52 2075.83 3y 4 | 102 | Probe Sst 4 Cement 57.72 1.43 13.03 | 12.28 | 0.76 | 6.02 3.42
Cohasset A-52 2075.83 3y 4 | 104 | Probe Sst 4 Cement 58.92 1.562 12.67 11.10 0.82 6.80 3.74
Cohasset A-52 2160.51 2x 13 | 44 | Probe Sst 4 Cement 56.50 1.66 14.15 | 11.30 | 0.90 | 6.41 3.37
Cohasset A-52 2160.51 2X 13 | 51 Probe Sst 4 Cement 57.20 2.53 9.13 13.26 | 049 | 553 3.70
Cohasset A-52 2160.51 2x 13 | 54 | Probe Sst 4 Cement 56.52 | 2.49 9.51 14.04 | 049 | 5.16 3.47
Cohasset A-52 2160.51 2x 14 | 60 | Probe Sst 4 Cement 57.16 1.58 1421 | 11.87 | 0.86 | 6.17 3.32
Cohasset A-52 2160.51 2x 14 | 64 | Probe Sst 4 Cement 56.38 1.58 14.62 | 11.66 | 0.90 | 6.20 3.26
Cohasset A-52 2160.51 2X 14 | 66 | Probe Sst 4 Cement 57.50 2.25 10.06 | 1245 | 0.58 | 5.92 3.74
Cohasset A-52 2160.51 2X 14 | 68 Probe Sst 4 Cement 56.04 2.22 11.59 12.97 0.64 5.54 3.37
Cohasset A-52 2160.51 2x 14 | 69 | Probe Sst 4 Cement 5767 | 211 10.61 | 1267 | 0.60 | 5.83 3.64
Cohasset A-52 2160.51 2X 15| 76 Probe Sst 4 Cement 57.55 1.70 12.64 10.74 0.85 6.87 3.72
Cohasset A-52 2160.51 2x 15 | 80 | Probe Sst 4 Cement 57.46 1.48 14.00 | 11.25 | 0.89 | 6.55 3.45
Cohasset A-52 2160.51 2Xx 15| 83 Probe Sst 4 Cement 57.82 2.22 10.30 11.92 0.62 6.22 3.83
Cohasset A-52 221717 2x 21 | 14 | Probe Sst 4 Cement 60.99 2.16 19.55 3.94 3.57 | 19.85 4.34
Cohasset A-52 2421.04 2c 47 | 101 | Probe Sst 4 Cement 59.52 247 23.51 6.33 2.67 | 12.05 3.28
Cohasset A-52 2421.04 2c 47 | 104 | Probe Sst 5 Cement 59.90 3.70 23.48 5.24 3.22 | 14.65 347
Cohasset A-52 2421.04 2c 47 | 106 | Probe Sst 4 Cement 60.23 2.7 23.28 6.16 2.72 | 12.53 3.37
Cohasset A-52 2421.04 2c 47 | 116 | Probe Sst 3 Cement 57.32 0.65 25.26 9.39 1.93 | 7.82 2.67
Cohasset A-52 2421.04 2c 48 | 126 | Probe Sst 4 Cement 62.13 2.02 22.61 4.65 3.50 | 17.13 3.81
Cohasset A-52 2421.04 2c 48 | 130 | Probe Sst 4 Cement 57.40 | 2.04 16.76 | 12.50 | 0.96 | 5.88 3.00
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Appendix 11C-1: Petrological, geological and analytical details of the better quality* analyses of siderite (OFR 6945, Gould et al., 2011).

Well Depth(m)|Facies| Fig.| Pos.| Source| Lithology | Type| Occurrence | SiO,| TiO, | Al,0;| FeO, | MnO | MgO | CaO | Na,0 | K,0 | P,O5| SO; | Cr,0,| BaO|CI|SrO | NiO | Total
Sable Island C-67 | 2473.28 | 20 5 | 48 | Probe Sst 2 Cement 0.18[0.03| 0.05 |41.31] 0.89 | 4.22 | 7.63| 0.19 | 0.04| 0.13 0.01 ] 0.00 0.03 [0.00| 55
Sable Island C-67 | 2473.28 | 20 7 | 54 | Probe Sst 2 Cement 0.22|0.01| 0.05 |41.85| 1.18 | 415 |7.58| 0.18 | 0.04| 0.14 55
Sable Island C-67 | 2473.28 | 20 8 | 63 | Probe Sst 2 Cement 0.09 0.03 |140.93| 0.67 | 4.17 | 8.18| 0.11 | 0.02| 0.19 0.03 [0.00| 54
Sable Island C-67 | 2473.28 | 20 8 | 64 | Probe Sst 2 Cement 1.05 0.62 | 38.54| 0.68 | 5.74 | 5.49| 0.49 | 0.03| 0.33 0.05[0.01] 53
Sable Island C-67 | 2473.28 | 20 8 | 70 | Probe Sst 2 Cement 0.71[0.04 | 0.26 |40.06| 0.40 | 3.84 | 5.35| 0.24 | 0.05| 0.30 0.02| 51
Sable Island C-67 | 2477.05 | 2c 9 | 71 | Probe Sst 2 Cement 0.05 0.04 142.33| 0.66 | 5.42 | 7.51| 0.15 | 0.02| 0.01 0.02 0.05[0.04| 56
Sable Island C-67 | 2477.05 | 2c 9 | 72 | Probe Sst 2 Cement 0.02 0.03 |45.44| 0.50 | 5.33 | 4.54| 0.16 | 0.01| 0.47 0.02 0.06 [ 0.00| 57
Sable Island C-67 | 2477.05 | 2c 9 | 73 | Probe Sst 3 Cement 0.04 |37.31] 0.31 |11.62|6.79| 0.14 | 0.01] 0.15 0.02 56
Sable Island C-67 | 2477.05 | 2c 9 | 75 | Probe Sst 3 Cement 0.01 0.03 141.42| 0.28 | 8.91 | 5.17| 0.19 | 0.02| 0.34 0.01 56
Sable Island C-67 | 2477.05 | 2c 9 | 77 | Probe Sst 3 Cement 0.01 0.06 | 37.13| 0.34 | 11.34| 7.00| 0.17 | 0.04| 0.06 56
Sable Island C-67 | 2477.05 | 2c 9 | 78 | Probe Sst 2 Cement 0.01 0.01 142.93| 0.53 | 4.39 | 7.96| 0.12 | 0.02| 0.06 0.01 0.07 [ 0.03]| 56
Sable Island C-67 | 2477.05 | 2c 9 | 79 | Probe Sst 2 Cement 0.04 0.05 |42.75| 0.42 | 4.98 | 7.66| 0.14 | 0.02| 0.08 0.01 0.04 [ 0.02| 56
Sable Island C-67 | 2477.05 | 2c 9 | 81 | Probe Sst 3 Cement 0.03 37.60| 0.47 | 11.00| 6.65| 0.08 | 0.05| 0.05 0.08 | 0.05 0.04| 56
Sable Island C-67 | 2477.05 | 2c 9 | 82 | Probe Sst 2 Cement 0.02| 0.00 |42.72| 0.66 | 5.14 | 7.10| 0.05 | 0.06| 0.04 0.07 | 0.06 0.07| 56
Sable Island C-67 | 2477.05| 2c | 10 | 87 | Probe Sst 3 Cement 0.04 40.51] 0.25 | 9.43 | 5.55| 0.15 | 0.03| 0.25 0.08 | 0.06 0.06| 56
Sable Island C-67 | 2477.05| 2c | 10| 89 | Probe Sst 3 Cement 0.01 36.86| 0.36 |11.67|7.18| 0.24 | 0.03| 0.06 0.07 | 0.07 0.05| 57
Sable Island C-67 | 2477.05| 2c | 10 | 94 | Probe Sst 2 Cement 0.05 44.13| 0.38 | 7.29 | 3.76| 0.12 | 0.03| 0.49 0.06 | 0.09 0.09| 56
Sable Island C-67 | 2477.05| 2c | 10| 96 | Probe Sst 3 Cement 37.53| 0.40 | 11.23| 7.03| 0.05 | 0.02] 0.05 0.08 | 0.02 0.04| 56
Sable Island C-67 | 2477.05 | 2c | 10| 97 | Probe Sst 2 Cement 0.03 43.90| 0.43 | 6.71 | 4.85| 0.09 | 0.03| 0.39 0.07 | 0.07 0.08| 57
Sable Island C-67 | 2477.05 | 2c | 12| 103 | Probe Sst 2 Cement 0.03]0.01 42.13| 0.44 | 5.31 | 7.32| 0.07 | 0.02| 0.08 0.04 0.02| 55
Sable Island C-67 | 2477.05 | 2c | 12| 104 | Probe Sst 3 Cement 0.02 | 0.03 39.86| 0.28 | 9.41 | 6.15] 0.12 [0.02] 0.21 0.04 56
Sable Island C-67 | 2477.05 | 2c | 12| 106 | Probe Sst 3 Cement 0.03 40.90| 0.26 | 9.33 | 5.32| 0.12 | 0.03| 0.32 0.02 56
Sable Island C-67 | 2477.05 | 2c | 12| 107 | Probe Sst 3 Cement 0.01]0.04 38.47| 0.33 | 10.71/6.07 | 0.11 | 0.04] 0.17 0.02 0.01| 56
Sable Island C-67 | 2477.05 | 2c | 12| 108 | Probe Sst 2 Cement 0.03[0.00| 0.01 |41.87| 0.57 | 7.17 | 6.51| 0.14 | 0.02| 0.05 0.01 0.01| 56
Sable Island C-67 | 2477.05 | 2c | 12| 109 | Probe Sst 2 Cement 0.07 ] 0.02 43.00]/ 0.76 | 5.12 | 6.76| 0.06 | 0.03| 0.06 0.02 | 0.01 0.00| 56
Sable Island C-67 | 2477.05 | 2c | 12| 111| Probe Sst 3 Cement 0.04|0.02 40.44| 0.39 | 9.02 | 5.27| 0.14 | 0.03| 0.31 0.01 ] 0.00 0.00| 56
Sable Island C-67 | 2477.05 | 2c | 12| 114 | Probe Sst 2 Cement 0.02 | 0.02 46.18| 0.48 | 5.53 | 3.73| 0.15 | 0.04| 0.59 0.00 0.00 [0.02| 57
Sable Island C-67 | 2477.05 | 2c | 12 | 117 | Probe Sst 2 Cement | 0.05] 0.03 44.44| 0.61| 5.71 | 5.11| 0.10 | 0.02| 0.46 0.03 0.00 [0.01] 57
Sable Island C-67 | 2477.05 | 2c | 12| 119 | Probe Sst 3 Cement | 0.04] 0.03 41.96| 0.33 | 8.47 | 4.87| 0.16 | 0.03| 0.40 0.04 0.02| 56
Sable Island C-67 | 2477.05 | 2c | 12| 121| Probe Sst 3 Cement 0.06 | 0.00 |38.32| 0.29 |10.72|6.16 | 0.09 |0.03] 0.12 0.05 | 0.08 0.03| 56
Note: * Only analyses with SiO, and K,O < 1% wt.
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Appendix 11C-2: Calculated carbonate end members and ratios of all analyses of appendix 11C-1.

. . . Calculated mole (10-4 mol) Fel
Well Depth(m)| Facies |Fig.|Pos.| Source | Lithology | Type | Occurrence FeCO, | MnCO, | MgCO, | CaCO, Mg/Ca | Fe/Ca (Ca+Mg)

Sable Island C-67 | 2473.28 20 5 | 48 | Probe Sst 2 Cement 57.50 1.26 10.46 | 13.61 | 055 | 541 3.49
Sable Island C-67 | 2473.28 20 7 | 54 | Probe Sst 2 Cement 58.25 1.67 10.30 | 13,52 | 0.55 | 5.52 3.57
Sable Island C-67 | 2473.28 20 8 | 63 | Probe Sst 2 Cement 56.96 | 0.95 10.35 | 1459 | 0.51 | 5.00 3.31
Sable Island C-67 | 2473.28 20 8 | 64 | Probe Sst 2 Cement 53.65 | 0.96 14.23 9.79 1.05 | 7.02 343
Sable Island C-67 | 2473.28 20 8 | 70 | Probe Sst 2 Cement 55.76 | 0.57 9.52 9.53 0.72 | 7.49 4.36
Sable Island C-67 | 2477.05 2c 9 | 71 | Probe Sst 2 Cement 58.92 | 0.92 1344 | 1339 | 0.72 | 5.64 3.27
Sable Island C-67 | 2477.05 2c 9 | 72 | Probe Sst 2 Cement 63.25 | 0.70 13.22 8.09 1.17 | 10.02 4.61
Sable Island C-67 | 2477.05 2c 9 | 73 | Probe Sst 3 Cement 51.93 | 043 28.83 | 1210 | 1.71 | 5.50 2.03
Sable Island C-67 | 2477.05 2c 9 | 75 | Probe Sst 3 Cement 57.65 | 0.39 22.11 9.22 1.72 | 8.01 2.94
Sable Island C-67 | 2477.05 2c 9 | 77 | Probe Sst 3 Cement 51.68 | 0.48 28.12 | 1247 | 1.62 | 5.31 2.03
Sable Island C-67 | 2477.05 2c 9 | 78 | Probe Sst 2 Cement 59.75 | 0.74 10.88 | 14.20 | 0.55 | 5.39 3.48
Sable Island C-67 | 2477.05 2c 9 | 79 | Probe Sst 2 Cement 59.50 | 0.60 12.36 | 13.66 | 0.65 | 5.58 3.38
Sable Island C-67 | 2477.05 2c 9 | 81 | Probe Sst 3 Cement 52.33 0.67 2728 | 1186 | 165 | 5.65 2.13
Sable Island C-67 | 2477.05 2c 9 | 82 | Probe Sst 2 Cement 59.46 0.93 12.74 | 12.67 | 0.72 | 6.01 3.49
Sable Island C-67 | 2477.05 2c 10 | 87 | Probe Sst 3 Cement 56.38 | 0.35 23.40 9.89 1.70 | 7.30 2.70
Sable Island C-67 | 2477.05 2c 10 | 89 | Probe Sst 3 Cement 51.30 | 0.51 28.95 | 12.81 | 1.62 | 5.13 1.96
Sable Island C-67 | 2477.05 2c 10 | 94 | Probe Sst 2 Cement 61.41 0.53 18.08 6.71 1.94 | 11.73 3.99
Sable Island C-67 | 2477.05 2c 10 | 96 | Probe Sst 3 Cement 52.23 | 0.56 27.87 | 1253 | 1.60 | 5.34 2.06
Sable Island C-67 | 2477.05 2c 10 | 97 | Probe Sst 2 Cement 61.11 0.61 16.64 8.65 1.38 | 9.06 3.80
Sable Island C-67 | 2477.05 2c 12 | 103 | Probe Sst 2 Cement 58.63 | 0.62 13.17 | 13.05 | 0.73 | 5.75 3.34
Sable Island C-67 | 2477.05 2c 12 | 104 | Probe Sst 3 Cement 55.48 | 0.39 23.35 | 1097 | 153 | 648 2.56
Sable Island C-67 | 2477.05 2c 12 1106 | Probe Sst 3 Cement 56.92 0.36 23.13 9.49 1.75 | 7.68 2.79
Sable Island C-67 | 2477.05 2c 12 | 107 | Probe Sst 3 Cement 53.54 | 047 26.57 | 10.82 | 1.76 | 6.34 2.29
Sable Island C-67 | 2477.05 2c 12 | 108 | Probe Sst 2 Cement 58.28 | 0.80 17.78 | 11.60 | 1.10 | 6.43 3.06
Sable Island C-67 | 2477.05 2c 12 | 109 | Probe Sst 2 Cement 59.84 1.08 12.70 | 12.05 | 0.76 | 6.36 3.62
Sable Island C-67 | 2477.05 2c 12 | 111 | Probe Sst 3 Cement 56.29 | 0.55 22.38 9.39 1.71 | 7.68 2.83
Sable Island C-67 | 2477.05 2c 12 | 114 | Probe Sst 2 Cement 64.28 | 0.68 13.72 6.64 1.48 | 12.40 4.99
Sable Island C-67 | 2477.05 2c 12 | 117 | Probe Sst 2 Cement 61.85 | 0.86 14.16 9.10 1.12 | 8.70 4.11
Sable Island C-67 | 2477.05 2c 12 | 119 | Probe Sst 3 Cement 58.40 | 0.46 21.02 8.69 1.74 | 8.61 3.14
Sable Island C-67 | 2477.05 2c 12 | 121 | Probe Sst 3 Cement 53.33 | 0.41 26.60 | 10.99 | 1.74 | 6.22 2.27
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Appendix 11D-1: Petrological, geological and analytical details of the better quality* analyses of siderite (OFR 5880, Karim et al., 2008).

Well Depth(m) |Facies| Fig.| Pos.| Source| Lithology | Type| Occurrence | SiO,| TiO, | Al,0;| FeO, | MnO | MgO | CaO | Na,0O | K,0 | P,05| SO, | Cr,0; | BaO | Cl| SrO | NiO| Total
Glenelg E-58 3525.16 9 372 | Probe Sst 4 |Intraclast 0.04| 0.06 43.34| 1.80| 6.54| 4.21| 0.01]0.04| 0.08 0.08 0.03| 56
Glenelg E-58 3526.41 9 108 | Probe Sst 4 |Cement 0.05 0.06/42.48| 1.31| 7.14| 5.61| 0.02|0.03| 0.02 0.02 0.06 57
Glenelg E-58 3526.41 9 114 | Probe Sst 5 |Cement 0.14| 0.03| 0.05/42.01| 2.15| 6.96| 4.94| 0.02|0.04| 0.02 0.02 0.08 56
Glenelg E-58 3526.41 9 115| Probe Sst 2 |Cement 0.28 0.21/41.73| 0.95| 7.42| 5.79| 0.06|0.03 0.02 0.03 57
Glenelg E-58 3526.41 9 116 | Probe Sst 3 [Cement 0.59 0.36/43.70| 0.41| 9.36| 3.06| 0.02|0.10| 0.02 58
Glenelg E-58 3526.41 3 125| Probe Sst 4 |Cement 0.01 0.07|46.62| 1.02| 8.73| 1.49| 0.03]|0.02 0.03 0.04 58
Glenelg E-58 3526.41 9 126 | Probe Sst 3 [Cement 0.05 0.06(43.56| 0.35| 9.69| 5.46| 0.07|0.03| 0.03 0.01 59
Glenelg E-58 3526.41 9 127 | Probe Sst 3 [Cement 0.10 0.04/40.58| 0.52| 8.57| 6.79| 0.08]0.02 0.00 0.02 57
Glenelg E-58 3526.41 9 128 | Probe Sst 3 [Cement 0.01 0.03|36.76| 0.43| 8.58| 6.12| 0.08|0.04| 0.03 52
Glenelg E-58 3532.19 3 117 | Probe Sst 3 [Cement 0.44| 0.03| 0.24|37.01| 0.51| 9.00| 5.57| 0.08]|0.04| 0.11 53
Glenelg E-58 3532.19 3 118 | Probe Sst 2 |Cement 0.39] 0.00| 0.27|45.15| 0.77| 7.32| 1.34 0.03 55
Glenelg E-58 3532.19 3 119 | Probe Sst 3 [Cement 0.03 0.04|37.17| 0.48| 9.33| 5.72| 0.10/0.03| 0.06 53
Glenelg E-58 3532.19 3 120 | Probe Sst 3 [Cement 0.02|38.85| 0.56| 8.08| 5.29| 0.09]0.02| 0.10 53
Glenelg E-58 3532.19 3 121| Probe Sst 3 [Cement 0.10 0.08/38.38| 0.49| 8.70| 5.40| 0.06|0.03| 0.02 53
Glenelg E-58 3532.19 3 126 | Probe Sst 3 [Cement 0.29 0.18/36.90| 0.47| 9.51| 5.96| 0.06|0.03| 0.10 53
Glenelg E-58 3532.19 3 130 | Probe Sst 3 [Cement 0.07| 0.05 36.98| 0.54| 8.90| 6.61| 0.04]0.07| 0.19 0.10] 0.08 0.07| 54
Glenelg E-58 3532.19 3 131| Probe Sst 3 [Cement 0.58| 0.06| 0.34|38.43| 0.67| 8.46| 5.57| 0.05|0.11| 0.24 0.11] 0.06 0.08| 55
Glenelg E-58 3532.19 3 137 | Probe Sst 3 [Cement 0.04| 0.09| 0.01|37.42| 0.54| 9.29| 6.22| 0.03|0.06| 0.20 0.11] 0.10 0.05| 54
Glenelg E-58 3532.19 3 138 | Probe Sst 3 [Cement 0.30| 0.06| 0.10|36.42| 0.51]|10.06| 6.25| 0.04|0.05| 0.16 0.07] 0.09 0.03| 54
Glenelg E-58 3532.19 3 141| Probe Sst 4 |Cement 0.04| 0.06 46.96| 1.51| 6.42| 0.62 0.11] 0.07 0.13] 0.11 0.11| 56
Glenelg E-58 3532.19 3 142 | Probe Sst 4 |Cement 0.07| 0.07 45.80| 1.61| 7.00| 0.85 0.13] 0.07 0.12] 0.14 0.08| 56
Glenelg E-58 3532.19 3 143 | Probe Sst 3 [Cement 0.28| 0.06| 0.21|38.75| 0.60| 8.46| 5.91| 0.06|0.08| 0.17 0.11] 0.12 0.06] 55
Glenelg E-58 3532.19 3 144 | Probe Sst 3 [Cement 0.18] 0.07| 0.08|37.30| 0.54| 9.20| 6.53| 0.04]0.05| 0.21 0.11] 0.08 0.08| 54
Glenelg E-58 3532.19 3 151| Probe Sst 3 [Cement 0.13] 0.08| 0.05|37.29| 0.43| 8.90| 6.83| 0.04]|0.05| 0.11 0.12] 0.09 0.06| 54
Glenelg E-58 3532.19 3 156 | Probe Sst 3 [Cement 1.07] 0.06| 0.61|35.28| 0.51| 8.06| 8.43| 0.08]0.11] 0.19 0.11] 0.10 0.08| 55
Glenelg E-58 3532.19 3 157 | Probe Sst 3 [Cement 0.71] 0.06| 0.46|37.32| 0.50| 9.24| 6.03| 0.07)|0.07| 0.20 0.07] 0.13 0.05| 55
Glenelg E-58 3532.19 3 158 | Probe Sst 3 [Cement 0.09 37.31| 0.54| 9.46| 6.06] 0.04]0.05| 0.21 0.09] 0.12 0.08| 54
Glenelg E-58 3532.19 3 159 | Probe Sst 3 |Cement 0.12] 0.04| 0.12|37.61| 0.47| 9.71]| 6.38| 0.09|0.04| 0.09 0.01 55
Glenelg E-58 3532.19 3 164 | Probe Sst 2 [Cement 0.34] 0.05| 0.25|44.50| 0.66| 7.05| 2.11| 0.01/0.04| 0.07 0.02 0.01 55
Glenelg E-58 3532.19 3 165 | Probe Sst 3 [Cement 0.39] 0.06| 0.33]39.79| 0.30| 9.13] 4.08| 0.04|0.04| 0.04 0.03 54
Glenelg E-58 3532.19 3 167 | Probe Sst 4 |Cement 0.39] 0.05| 0.30/45.60| 1.24| 6.26| 1.53| 0.06|0.05| 0.00 0.04 0.03 56
Glenelg E-58 3536.82 9 68 | Probe Sst 3 [Cement 0.76| 0.13| 0.50/40.26| 0.48| 9.31| 6.56| 0.08]|0.11| 0.01 0.11] 0.16 0.22]0.05| 59
Glenelg E-58 3536.82 9 69 | Probe Sst 3 [Cement 0.06| 0.12| 0.08/40.74| 0.64| 8.57| 6.55| 0.09)|0.04| 0.05 0.08] 0.12 0.21]0.03] 57
Glenelg E-58 3536.82 9 70 | Probe Sst 3 [Cement 0.20| 0.11] 0.21/39.39| 0.34]|10.02| 6.40| 0.12|0.08| 0.07 0.08] 0.13 0.22|0.10| 57
Glenelg E-58 3536.82 9 74 | Probe Sst 3 [Cement 0.36] 0.13| 0.22|40.01| 0.43| 9.52| 7.14| 0.09|0.06| 0.09 0.14] 0.12 0.22|0.06| 59
Glenelg E-58 3536.82 9 76 | Probe Sst 3 [Cement 0.83] 0.10| 0.35/40.51| 0.35| 9.65| 4.55| 0.10|0.06| 0.06 0.13] 0.21 0.22]0.04| 57
Glenelg E-58 3536.82 3 77 | Probe Sst 3 |Cement 0.20| 0.10| 0.26|43.00| 0.53| 8.45| 4.96| 0.15|0.05| 0.20 0.08] 0.18 0.26/0.08| 58
Glenelg E-58 3536.82 3 78 | Probe Sst 3 |Cement 0.26| 0.14| 0.27|41.36| 0.49| 9.03]| 5.46| 0.08|0.05| 0.13 0.11] 0.19 0.18/0.05| 58
Glenelg E-58 3536.82 9 81 | Probe Sst 4 [Cement 0.56| 0.14| 0.21]43.32| 1.91| 7.24| 3.79| 0.14]0.05| 0.01 0.11] 0.17 0.18/0.10| 58
Glenelg E-58 3536.82 9 82 | Probe Sst 3 |Cement 0.29] 0.13| 0.19/39.65| 0.42| 9.12| 7.72| 0.07|0.05| 0.04 0.11] 0.21 0.21/0.09| 58
Glenelg E-58 3536.82 9 83 | Probe Sst 3 |Cement 0.23| 0.10| 0.17|40.52| 0.49| 9.63| 5.27| 0.15|0.05| 0.09 0.13] 0.17 0.21]0.06| 57
Glenelg E-58 3536.82 9 84 | Probe Sst 3 |Cement 0.09] 0.11] 0.09|37.76| 0.41]|10.61| 6.94| 0.12]0.05| 0.11 0.10| 0.16 0.16]0.07| 57
Glenelg E-58 3536.82 9 85 | Probe Sst 4 |Cement 0.04| 0.10| 0.06/46.22| 1.92| 7.15| 1.71| 0.03]0.05 0.10] 0.23 0.20/0.09| 58
Glenelg E-58 3536.82 9 90 | Probe Sst 4 |Cement 0.37| 0.11] 0.12|46.11| 1.89| 7.21| 1.65| 0.08]0.07 0.10] 0.18 0.20/0.09| 58
Glenelg E-58 3536.82 3 92 | Probe Sst 3 |Cement 0.32] 0.14| 0.23/41.94| 0.47| 9.74| 4.89| 0.09/0.10| 0.10 0.10] 0.12 0.23/0.08| 59
Glenelg E-58 3536.82 3 93 | Probe Sst 3 |Cement 0.02| 0.09| 0.07|43.32| 0.39|10.88| 2.96| 0.07|0.06| 0.07 0.11] 0.11 0.19/0.07| 58
Glenelg E-58 3536.82 9 94 | Probe Sst 3 |Cement 0.14| 0.14| 0.11/38.39| 0.35/10.13| 6.71| 0.11/0.04| 0.06 0.10] 0.16 0.22/0.06| 57
Glenelg E-58 3536.82 9 95 | Probe Sst 3 |Cement 0.31] 0.12] 0.21]39.35| 0.35(10.19| 6.11| 0.11]0.08| 0.24 0.11] 0.16 0.19/0.06| 58
Glenelg E-58 3536.82 9 96 | Probe Sst 3 |Cement 0.96| 0.03| 0.30/42.17| 0.44| 9.14| 6.63| 0.08|0.07| 0.16 0.01 0.02 60
Glenelg E-58 3536.82 9 97 | Probe Sst 3 |Cement 0.27 0.26/40.62| 0.36] 10.13| 5.11| 0.05|0.02| 0.04 0.02 57
Glenelg E-58 3551.29 99 171| Probe Sst 1 |Cement 0.08| 0.04| 0.06|47.35| 0.43| 1.47| 4.80| 0.13|0.04| 0.69 0.02] 0.00 0.05/0.01] 55
Glenelg E-58 3551.29 99 172| Probe Sst 1 _|Cement 0.08| 0.06| 0.05|50.15| 0.21| 0.30| 2.41| 0.05|0.04| 0.91 0.03] 0.00 0.02/0.01] 54
Glenelg E-58 3551.29 99 173 | Probe Sst 1 |Cement 0.10| 0.06| 0.05|51.18| 0.25| 0.36| 2.40| 0.08|0.04| 0.95 0.05 0.04 56
Glenelg E-58 3551.29 99 174 | Probe Sst 1 _|Cement 0.11] 0.06| 0.06/47.41| 0.52| 1.48| 4.02| 0.18|0.04| 0.70 0.02] 0.02 0.02 55
Glenelg E-58 3551.29 99 182 | Probe Sst 4 |WP1 0.27| 0.04| 0.22|42.20| 1.01| 8.17| 2.81| 0.02|0.11| 0.19 0.01 55
Glenelg E-58 3551.29 99 183 | Probe Sst 4 |WP1 0.32| 0.07| 0.12|43.64| 1.23| 6.47| 3.38| 0.07|0.08| 0.09 0.02 0.04 56
Glenelg E-58 3551.29 99 184 | Probe Sst 2 |WP1 0.32| 0.02| 0.08/42.30| 0.60| 7.88| 2.86| 0.08|0.07| 0.32 0.02] 0.02 0.04 55
Glenelg E-58 3551.29 9g 205]| Probe Sst 4 |Cement 0.78] 0.11| 0.47|42.30| 1.40| 5.46| 3.25 0.06] 0.20 0.16] 0.18 0.13| 54
Glenelg E-58 3551.29 99 207 | Probe Sst 4 |Cement 0.20| 0.11 41.88| 1.56| 6.16| 3.53 0.06| 0.06 0.16] 0.18 0.13| 54
Glenelg E-58 3711.13 0b 68 | Probe Mst 2 |Cement 0.17| 0.04 46.59| 0.91| 5.92| 2.67 0.07| 0.04 0.07] 0.04 0.05| 57
Glenelg E-58 3711.13 0b 92 | Probe Mst 2 |Cement 0.08| 0.05/47.85| 0.88| 6.61| 1.71| 0.02|0.04| 0.04 0.12] 0.07 0.15/0.09| 58
Glenelg E-58 3711.13 0b 93 | Probe Mst 2 [Cement 0.10| 0.07]48.66| 0.82| 6.20| 1.26| 0.02|0.04| 0.01 0.12] 0.12 0.11/0.08| 58
Glenelg E-58 3711.13 0b 94 | Probe Mst 2 [Cement 0.08| 0.06/48.56| 0.81| 6.21] 1.27| 0.01/0.05| 0.03 0.12] 0.12 0.17/0.10| 58
Glenelg E-58 3711.13 0b 95 | Probe Mst 2 [Cement 0.09| 0.08]48.39| 0.83| 6.07| 1.45 0.03| 0.01 0.12] 0.13 0.15(0.07| 57
Glenelg E-58 3711.13 0b 98 | Probe Mst 2 |[Cement 0.10| 0.06]45.92| 0.85| 6.53| 3.48| 0.02|0.05| 0.07 0.12] 0.10 0.12]0.09| 58
Glenelg E-58 3711.13 0b 99 | Probe Mst 2 |Cement 0.10| 0.06| 0.16|47.48| 0.79| 6.28| 2.05| 0.03] 0.05 0.12] 0.14 0.16/0.09| 58
Glenelg E-58 3711.13 0b 100 | Probe Mst 2 |Cement 0.08| 0.07| 0.11/47.75| 0.87| 6.54| 1.83| 0.01/0.06| 0.05 0.12] 0.12 0.13/0.10| 58
Glenelg E-58 3711.13 0b 102 | Probe Mst 2 |Cement 0.08| 0.05/46.58| 0.91| 6.42| 2.66| 0.00|0.06| 0.03 0.12] 0.12 0.12]0.10| 57
Glenelg E-58 3711.13 0b 105 | Probe Mst 2 [Cement 0.20| 0.22| 0.13|49.15| 0.84| 5.99| 1.21| 0.08|0.07| 0.07 0.22] 0.29 0.19/0.27| 59
Glenelg E-58 3711.13 0b 107 | Probe Mst 2 [Cement 0.22| 0.21| 0.11/49.72| 1.00| 5.96| 0.81| 0.08|0.08| 0.04 0.25] 0.26 0.20(0.27| 59
Glenelg E-58 3711.13 Ob 110| Probe Mst 2 |Cement 0.20| 0.18| 0.11/48.17| 0.96| 6.34| 1.90| 0.08|0.08| 0.03 0.24] 0.28 0.24]0.24| 59
Glenelg E-58 3711.13 0b 111 Probe Mst 2 [Cement 0.24| 0.15| 0.16/49.23| 0.85| 6.38| 1.65| 0.08|0.07| 0.05 0.24] 0.31 0.18/0.25| 60
Glenelg E-58 3711.13 0b 112| Probe Mst 2 [Cement 0.21] 0.16| 0.14/47.09| 0.86| 6.55| 2.80| 0.08|0.10| 0.07 0.25] 0.28 0.21]0.24| 59
Glenelg E-58 3711.13 0b 113 | Probe Mst 2 [Cement 0.27| 0.18| 0.28/48.71| 0.91]| 6.31] 1.60| 0.09|0.13| 0.07 0.23] 0.27 0.22]0.27| 60
Glenelg E-58 3711.13 0b 114 | Probe Mst 2 [Cement 0.23| 0.17| 0.12]49.33| 0.90| 6.00| 1.31| 0.06|0.12| 0.08 0.23] 0.30 0.20(0.27| 59
Glenelg E-58 3715.98 | Om 83 | Probe Sst 2 [Cement 0.09| 0.08/49.17| 0.79| 5.18] 0.80| 0.05|0.10| 0.02 0.08] 0.09 0.07[0.02| 57
Glenelg E-58 3715.98 | Om 84 | Probe Sst 2 [Cement 0.02| 0.11]47.08| 0.87| 6.48| 1.53| 0.06|0.08| 0.01 0.06] 0.10 0.07[0.04| 57
Glenelg E-58 3715.98 | Om 85 | Probe Sst 4 |Intraclast 0.07| 0.09/45.18| 1.47| 3.91] 3.89| 0.11/0.04| 0.08 0.09] 0.10 0.11]0.03| 55
Glenelg E-58 3715.98 | Om 86 | Probe Sst 4 |Intraclast 0.07| 0.11]46.58| 1.79| 2.39| 3.73| 0.08|0.03| 0.22 0.06] 0.10 0.11[0.04| 55
Glenelg E-58 3715.98 | Om 87 | Probe Sst 2 _|Intraclast 0.04| 0.09| 0.23]49.76| 1.00| 1.13]| 2.85| 0.15|0.04| 0.19 0.09] 0.11 0.06/0.04| 56
Glenelg E-58A | 373343 | 2b 15 | Probe Sst 4 [Cement 0.50| 0.06| 0.44|43.33| 1.74| 7.10| 3.63| 0.01/0.05| 0.04 0.06| 0.06 0.03| 57
Glenelg E-58A | 373343 | 2b 9 | Probe Sst 4 |Cement 0.04 48.27| 1.10| 5.97| 0.69| 0.01]|0.06| 0.06 0.01 0.01| 56
Glenelg E-58A | 373343 | 2b 20 | Probe Sst 2 [Cement 0.03| 0.00 47.52| 0.75| 6.27| 2.09] 0.03]|0.07| 0.04 0.02| 57
Glenelg E-58A | 3733.43 2b 21 | Probe Sst 2 |Cement 0.02 45.62| 0.85| 6.46| 2.79 0.03| 0.07 0.01 0.01] 56
Glenelg E-58A | 373343 | 2b 23 | Probe Sst 2 [Cement 0.02 46.87| 0.78| 6.02| 2.18| 0.02]|0.02| 0.04 0.00 56
Glenelg E-58A | 373343 | 2b 24 | Probe Sst 2 [Cement 0.02| 0.01 46.54| 0.81| 5.69| 2.63 0.03| 0.03 0.01 0.00| 56
Glenelg E-58A | 373343 | 2b 25 | Probe Sst 2 [Cement 0.24 0.07|47.77| 0.80| 5.86| 1.74| 0.02|0.08| 0.04 0.03| 57
Glenelg E-58A | 373343 | 2b 26 | Probe Sst 2 [Cement 0.04 47.57| 0.98| 5.95| 1.66| 0.01]|0.04| 0.04 0.01 0.02| 56
Glenelg E-58A | 373343 | 2b 32 | Probe Sst 2 _[Cement 0.07] 0.00] 0.01/45.42] 0.32] 5.39] 4.12] 0.16/0.02] 0.68 56
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Appendix 11D-1: Petrological, geological and analytical details of the better quality* analyses of siderite (OFR 5880, Karim et al., 2008).

Well Depth(m) |Facies| Fig.| Pos.| Source| Lithology | Type| Occurrence | SiO,| TiO, | Al,0;| FeO, | MnO | MgO | CaO | Na,0O | K,0 | P,05| SO, | Cr,0; | BaO | Cl| SrO | NiO| Total
Glenelg E-58A | 373343 | 2b 33 | Probe Sst 2 [Cement 0.12| 0.01| 0.10/46.18| 0.74| 5.88| 3.09| 0.04|0.06| 0.09 0.00| 56
Glenelg E-58A | 373343 | 2b 44 | Probe Sst 2 [Cement 0.05| 0.03 47.72| 0.74| 5.86| 1.87| 0.02|0.04| 0.05 0.00(0.01| 56
Glenelg E-58A | 373343 | 2b 50 | Probe Sst 4 |Cement 0.04| 0.06/47.44| 1.13| 5.90| 1.36| 0.05|0.02| 0.05 0.06| 0.07 0.07[0.03| 56
Glenelg E-58A | 3736.53 | 2b 61 | Probe Sst 2 [Cement 0.26| 0.11]47.87| 0.86| 5.76| 1.64| 0.06|0.02 0.07] 0.12 0.07[0.05| 57
Glenelg E-58A | 3736.53 | 2b 62 | Probe Sst 2 [Cement 0.08| 0.07]49.21| 0.85| 5.47| 1.37| 0.06|0.03 0.07] 0.09 0.08/0.03| 57
Glenelg E-58A | 3736.53 | 2b 63 | Probe Sst 2 |Cement 0.05| 0.08/49.13| 0.82| 5.81| 1.49| 0.07|0.03| 0.07 0.08] 0.08 0.06/0.02| 58
Glenelg H-59 3904.8 2b 237 Probe Sst 5 |Cement 0.24| 0.10| 0.03|45.77| 2.17| 6.08] 2.39| 0.01/0.06| 0.12 0.15] 0.16 0.13| 57
Glenelg H-59 3881.95 3 154 | Probe Sst 4 |Cement 0.06 42.05| 1.82| 6.74| 4.50 0.01] 0.06 0.05] 0.02 0.02| 55
Glenelg H-59 3881.95 3 156 | Probe Sst 4 |Cement 0.06 41.84| 1.75| 6.74| 3.89 0.02| 0.03 0.06| 0.01 0.01/0.01] 54
Glenelg H-59 3881.95 3 159 | Probe Sst 4 |Cement 0.05 42.96| 1.67| 6.71| 4.07 0.03| 0.01 0.04| 0.02 0.00(0.02| 56
Glenelg H-59 3881.95 3 162 | Probe Sst 5 [Cement 0.03 41.86] 2.11| 6.43| 4.73 0.03| 0.07 0.04| 0.06 0.04| 55
Glenelg H-59 3881.95 3 163 | Probe Sst 4 |Cement 0.03 43.65| 1.42| 4.12| 5.96| 0.05|0.03| 0.12 0.06 0.04| 55
Glenelg H-59 3881.95 3 165 | Probe Sst 3 [Cement 0.45| 0.06| 0.18/43.96| 0.35| 9.42| 1.25 0.04| 0.09 0.05 0.04| 56
Glenelg H-59 3881.95 3 169 | Probe Sst 2 [Cement 0.02 40.16| 0.57| 7.92| 6.77 0.02| 0.04 0.05] 0.02 0.03| 56
Glenelg H-59 3881.95 3 170 | Probe Sst 3 [Cement 0.00| 0.03/41.26| 0.37| 8.50| 5.53| 0.03|0.01| 0.05 0.01 0.00| 56
Glenelg H-59 3881.95 3 171| Probe Sst 2 |Cement 0.12| 0.03| 0.10[44.44| 0.92| 7.00| 3.53 0.03| 0.02 0.02 0.01 56
Glenelg H-59 3881.95 3 177 | Probe Sst 3 [Cement 0.47| 0.01| 0.20|39.93| 0.43| 8.24| 6.20| 0.06|0.07| 0.05 56
Glenelg H-59 3881.95 3 178 | Probe Sst 3 [Cement 0.02| 0.01| 0.01/38.83| 0.35| 8.54| 7.02| 0.05|0.01| 0.02 55
Glenelg H-59 3881.95 3 179 | Probe Sst 3 [Cement 0.07 0.05/39.52| 0.32| 8.41| 6.42| 0.03|0.02| 0.08 0.00 55
Glenelg H-59 3881.95 3 184 | Probe Sst 3 [Cement 0.02| 0.01| 0.03]40.27| 0.32| 8.18] 6.02| 0.09|0.02| 0.06 0.00 55
Glenelg N-49 3001.84 3 89 | Probe Sst 3 [Cement 0.97| 0.12| 0.75|39.62| 0.47| 9.73| 5.15| 0.16]0.10 0.07] 0.11 0.03| 57
Glenelg N-49 3001.84 3 90 | Probe Sst 3 [Cement 0.09] 0.11]41.28| 0.59|10.01| 5.44| 0.01|0.04 0.03] 0.10 0.07| 58
Glenelg N-49 3001.84 3 91 | Probe Sst 3 [Cement 0.06 0.08/43.02| 0.58| 8.59| 4.42| 0.02]0.03 0.04 57
Glenelg N-49 3001.84 3 92 | Probe Sst 3 [Cement 0.02 0.03/40.59| 0.43]|10.77| 4.69| 0.05|0.03 57
Glenelg N-49 3001.84 3 93 | Probe Sst 3 [Cement 0.19] 0.02| 0.16/35.83| 0.46|10.47| 7.43| 0.17]0.02 0.04 55
Glenelg N-49 3001.84 3 96 | Probe Sst 3 [Cement 0.90| 0.03| 0.95/41.29| 0.54| 8.17| 6.96| 0.10]0.05 0.03 59
Glenelg N-49 3001.84 3 139 | Probe Sst 3 [Cement 0.91] 0.06| 0.63]39.90| 0.57| 9.72| 5.21| 0.24|0.16| 0.10 0.03] 0.13 0.07 58
Glenelg N-49 3001.84 3 140 | Probe Sst 3 [Cement 0.05| 0.04| 0.22|35.98| 0.45/10.55| 6.79| 0.21|0.09| 0.04 0.04] 0.09 0.04 55
Glenelg N-49 3001.84 3 141| Probe Sst 3 [Cement 0.17] 0.03| 0.16|37.25| 0.36] 9.99| 6.07| 0.11/0.09| 0.02 0.05 55
Glenelg N-49 3001.84 3 155 | Probe Sst 3 [Cement 0.07| 0.09]44.55| 0.82| 8.09] 4.23| 0.05|0.07| 0.35 0.04] 0.08 0.05/0.01| 58
Glenelg N-49 3001.84 3 156 | Probe Sst 4 |Cement 0.05| 0.14]43.97| 1.04| 8.14| 3.65| 0.04|0.08| 0.12 0.04] 0.13 0.07 57
Glenelg N-49 3001.84 3 157 | Probe Sst 2 [Cement 0.06| 0.42]45.61| 0.85| 7.12| 3.21| 0.09|0.08| 0.37 0.05] 0.10 0.15 58
Glenelg N-49 3001.84 3 157 | Probe Sst 3 [Cement 0.33] 0.03| 0.12|28.75| 0.35| 8.22| 3.19| 0.05]|0.10| 0.01 0.08] 0.04 0.01]0.02] 41
Glenelg N-49 3001.84 3 158 | Probe Sst 2 [Cement 0.12| 0.06| 0.26|44.47| 0.96| 7.47| 4.05| 0.16]0.09| 0.11 0.03] 0.13 0.05/0.00| 58
Glenelg N-49 3001.84 3 168 | Probe Sst 3 [Cement 0.11] 0.09 39.45| 0.52|10.56| 6.17| 0.06]0.05| 0.03 0.10] 0.09 0.07[0.07| 57
Glenelg N-49 3001.84 3 188 | Probe Sst 3 |Cement 0.02| 0.02]39.19| 0.49|10.92| 5.70| 0.07|0.04| 0.06 0.05] 0.02 0.02/0.01] 57
Glenelg N-49 3576.78 0b 112 | Probe Mst 2 [Cement 0.11] 0.02| 0.06/46.32| 0.84| 6.84| 3.20| 0.19]0.03| 0.81 0.03] 0.01 0.04| 58
Glenelg N-49 3576.78 0b 113 | Probe Mst 4 [Cement 0.06| 0.03 50.88| 1.09| 5.58| 0.89| 0.68]0.03 0.04] 0.06 0.06| 59
Glenelg N-49 3576.78 0b 114 | Probe Mst 4 [Cement 0.36] 0.03| 0.10/48.99| 1.05| 6.30| 1.71]| 0.04|0.12| 0.02 0.03] 0.05 0.07| 59
Glenelg N-49 3576.78 0b 120 | Probe Mst 2 [Cement 0.95| 0.04| 0.65/45.92| 0.91| 6.61] 2.04| 0.19/0.11| 0.03 0.02] 0.04 0.01| 58
Glenelg N-49 3576.78 0b 121 Probe Mst 2 [Cement 0.23] 0.02| 0.11]47.14| 0.90| 6.90| 2.09| 0.14)|0.07| 0.03 0.02] 0.02 0.00| 58
Glenelg N-49 3576.78 0b 122 | Probe Mst 4 |Cement 0.03 48.76| 1.06| 6.40| 2.73| 0.00]0.03 0.02] 0.05 0.01| 59
Glenelg N-49 3576.78 0b 123 | Probe Mst 4 |Cement 48.20| 1.06| 5.92| 2.78| 0.01]0.02 0.03] 0.04 0.02/0.02| 58
Glenelg N-49 3576.78 Ob 124 | Probe Mst 2 |Cement 0.03 51.01| 0.96] 5.93| 1.02| 0.03]0.02| 0.01 0.04| 0.05 0.03| 59
Glenelg N-49 3576.78 0b 125| Probe Mst 4 |Cement 0.13] 0.01| 0.03/49.52| 1.04| 6.22| 1.37| 0.03|0.05 0.05] 0.01 0.04| 58
Glenelg N-49 3576.78 0b 131| Probe Mst 4 |Cement 0.09 0.04/48.02| 1.01| 6.35| 2.11| 0.19/0.03| 0.01 0.02] 0.02 0.05| 58
Glenelg N-49 3576.78 Ob 132 Probe Mst 2 |Cement 0.08] 0.01] 0.10/47.65| 0.82| 7.43| 2.06| 0.08]|0.04 0.04] 0.03 0.03| 58
Glenelg N-49 3576.78 0b 133 | Probe Mst 2 |Cement 0.52]| 0.02| 0.38]47.64| 0.79| 6.78| 2.22| 0.11/0.08| 0.02 0.03] 0.02 0.02| 59
Glenelg N-49 3576.78 0b 134 | Probe Mst 4 |Cement 0.58| 0.01| 0.47|48.06| 1.25| 5.92| 2.28| 0.08|0.08| 0.02 0.01 0.00 59
Glenelg N-49 3576.78 0b 135| Probe Mst 2 [Cement 0.16] 0.00| 0.10/47.49| 0.91| 6.68| 3.18| 0.32|0.01| 0.08 0.00 59
Glenelg N-49 3576.78 0b 136 | Probe Mst 4 |Cement 0.02| 0.03 49.43| 1.59| 5.76| 1.70| 0.05]0.02 0.00 59
Glenelg N-49 3576.78 0b 137 | Probe Mst 4 |Cement 0.18] 0.03| 0.07|49.34| 1.17| 6.05| 1.07| 0.04|0.03| 0.00 0.00 0.01| 58
Glenelg N-49 3576.78 0b 139 | Probe Mst 2 |Cement 0.10| 0.01| 0.07|48.94| 0.93| 6.08| 2.01| 0.07]0.05| 0.01 0.01 58
Glenelg N-49 3576.78 0b 140 | Probe Mst 2 [Cement 0.08| 0.03| 0.03|47.60| 0.77| 7.04| 2.38| 0.10/0.02| 0.17 0.01/0.01| 58
Glenelg N-49 3576.78 0b 141| Probe Mst 2 |Cement 0.18 0.17[47.03| 0.77| 7.31] 2.69| 0.10/0.01| 0.03 0.01 58
Glenelg N-49 3576.78 0b 143 | Probe Mst 2 |Cement 0.18] 0.03| 0.12|47.40| 0.82| 6.88| 2.72| 0.18|0.02| 0.04 0.04 58
Glenelg N-49 3576.78 0b 144 | Probe Mst 2 |[Cement 0.39] 0.03| 0.33/46.93| 0.68| 7.33| 3.00| 0.15/0.02| 0.05 0.01]0.01] 59
Glenelg N-49 3576.78 0b 145 | Probe Mst 2 |Cement 0.14| 0.00| 0.09/47.27| 0.83| 6.70| 2.66| 0.11/0.01| 0.03 0.02 58
Glenelg N-49 3576.78 0b 146 | Probe Mst 2 |Cement 0.06 0.04|47.85| 0.83| 7.01] 2.51| 0.13]0.03| 0.01 0.02 58
Glenelg N-49 3576.78 0b 147 | Probe Mst 4 |Cement 0.20 0.14|47.85| 1.43| 6.59] 1.94| 0.15|0.05| 0.03 0.02 58
Glenelg N-49 3576.78 0b 148 | Probe Mst 2 [Cement 0.03| 0.01] 0.01/49.93| 0.95| 5.71| 1.50| 0.01]0.01] 0.01 0.01 0.05/0.00| 58
Thebaud #3 3917.6 4 42 | Probe Sst 4 |Cement 0.26| 0.27| 0.11|44.34| 1.67| 6.44| 5.09| 0.11]|0.04 0.09] 0.01 0.13 59
Thebaud 1-93 3361.87 4 73 | Probe Sst 4 |Cement 0.11 45.33| 1.67| 2.24| 4.56| 0.09]|0.04| 0.17 0.15] 0.18 0.13| 55
Thebaud 1-93 3361.87 4 74 | Probe Sst 5 [Cement 0.73] 0.13 49.80| 3.71| 3.81| 2.71| 0.92]|0.08| 0.17 0.18] 0.22 0.17| 63
Thebaud 1-93 3361.87 4 75 | Probe Sst 2 |Cement 0.09 43.99| 0.74| 3.59| 5.40| 0.18]0.05| 0.46 0.14] 0.13 0.15| 55
Thebaud 1-93 3361.87 4 76 | Probe Sst 2 |Cement 0.11 45.21| 0.46| 3.79| 3.94| 0.06|0.03| 0.50 0.13] 0.20 0.12| 55
Thebaud 1-93 3361.87 4 77 | Probe Sst 2 |[Cement 0.11 45.79| 0.50| 3.49| 3.78| 0.07]0.05| 0.60 0.12] 0.13 0.13| 55
Thebaud 1-93 3361.87 4 81 | Probe Sst 2 [Cement 0.08 44.99| 0.50| 3.98| 4.07| 0.06|0.04| 0.47 0.15] 0.13 0.12| 55
Thebaud 1-93 3361.87 4 82 | Probe Sst 2 |Cement 0.09 44.52| 0.62| 3.44| 545| 0.14]0.05| 0.39 0.13] 0.15 0.12| 55
Thebaud 1-93 3361.87 4 84 | Probe Sst 4 |Cement 0.09 45.33| 1.72| 2.27| 4.68| 0.05|0.04| 0.23 0.13] 0.17 0.12| 55
Thebaud 1-93 3361.87 4 97 | Probe Sst 2 |Cement 0.12 45.54| 0.63| 3.14| 4.06| 0.05|0.03| 0.70 0.14] 0.23 0.15| 55
Thebaud 1-93 3361.87 4 98 | Probe Sst 2 |[Cement 0.10 43.10] 0.61| 3.04| 6.05| 0.06|0.04| 0.37 0.17] 0.18 0.16| 54
Thebaud 1-93 3361.87 4 99 | Probe Sst 2 |[Cement 0.10 0.04|45.37| 0.46| 3.58| 5.61| 0.17|0.02| 0.15 55
Thebaud 1-93 3361.87 4 101 | Probe Sst 2 |[Cement 0.43 0.25/43.51| 0.83| 3.59| 5.46| 0.11)0.05| 0.32 0.01 55
Thebaud 1-93 3361.87 4 109 | Probe Sst 3 [Cement 34.73| 0.75/11.18] 6.60| 0.07 0.13 53
Thebaud 1-93 3361.87 4 110 | Probe Sst 2 [Cement 0.01 0.03/45.45| 0.50| 3.40| 4.54| 0.08)|0.03| 0.64 0.02 55
Thebaud 1-93 3361.87 4 111| Probe Sst 2 [Cement 0.01/45.75| 0.43| 3.40| 4.03| 0.08|0.02| 0.58 0.02 54
Thebaud 1-93 3361.87 4 112| Probe Sst 2 [Cement 0.01/39.74| 0.78| 7.03| 5.37| 0.12|0.01| 0.50 0.00 54

Note: * Only analyses with SiO, and K,0 < 1% wt.
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Appendix 11D-2: Calculated carbonate end members and ratios of all analyses of appendix 11D-1.

. . . Calculated mole (10-4 mol) Fel
Well Depth(m) | Facies|Fig.|Pos.|Source| Lithology | Type | Occurrence FeCO, | MnCO, | MgCO, | CaCO, Mg/Ca | Fe/Ca (Ca+Mg)
Glenelg E-58 3525.16 9 372 | Probe Sst 4 |Intraclast 60.32 2.54 16.21 7.51 1.55 | 10.29 4.03
Glenelg E-58 3526.41 9 108 | Probe Sst 4 |Cement 59.13 1.84 17.72 | 10.00 1.27 | 7.57 3.33
Glenelg E-58 3526.41 9 114 | Probe Sst 5 |Cement 58.46 3.04 17.26 8.82 1.41 8.50 3.53
Glenelg E-58 3526.41 9 115 | Probe Sst 2 |Cement 58.08 1.34 18.41 | 10.33 | 1.28 | 7.20 3.16
Glenelg E-58 3526.41 9 116 | Probe Sst 3 |Cement 60.82 0.58 23.22 5.46 3.06 | 14.28 3.52
Glenelg E-58 3526.41 3 125 | Probe Sst 4 |Cement 64.88 1.43 21.67 2.65 5.87 | 31.35 4.56
Glenelg E-58 3526.41 9 126 | Probe Sst 3 |Cement 60.63 0.50 24.04 9.74 1.77 | 7.98 2.87
Glenelg E-58 3526.41 9 127 | Probe Sst 3 |Cement 56.47 0.73 21.25 | 12.11 1.26 | 5.98 2.64
Glenelg E-58 3526.41 9 128 | Probe Sst 3 |Cement 51.16 0.61 21.30 | 10.91 1.40 | 6.01 2.50
Glenelg E-58 3532.19 3 117 | Probe Sst 3 |Cement 51.51 0.72 22.32 9.94 1.61 | 6.64 2.54
Glenelg E-58 3532.19 3 118 | Probe Sst 2 |Cement 62.84 1.09 18.16 2.39 5.46 | 33.66 5.21
Glenelg E-58 3532.19 3 119 | Probe Sst 3 |Cement 51.73 0.68 23.15 | 10.20 | 1.63 | 6.50 247
Glenelg E-58 3532.19 3 120 | Probe Sst 3 |Cement 54.07 0.79 20.05 9.44 1.53 | 7.34 2.91
Glenelg E-58 3532.19 3 121 | Probe Sst 3 |Cement 53.41 0.68 21.59 9.63 1.61 | 7.1 2.72
Glenelg E-58 3532.19 3 126 | Probe Sst 3 |Cement 51.36 0.66 23.58 | 1062 | 1.60 | 6.19 2.39
Glenelg E-58 3532.19 3 130 | Probe Sst 3 |Cement 51.47 0.77 22.08 | 11.78 | 1.35 | 5.60 2.39
Glenelg E-58 3532.19 3 131 | Probe Sst 3 |Cement 53.49 0.94 20.98 9.94 1.52 | 6.90 2.74
Glenelg E-58 3532.19 3 137 | Probe Sst 3 |Cement 52.09 0.76 23.06 | 11.10 | 1.49 | 6.01 241
Glenelg E-58 3532.19 3 138 | Probe Sst 3 |Cement 50.69 0.71 2495 | 1114 | 161 | 5.83 2.23
Glenelg E-58 3532.19 3 141 | Probe Sst 4 |Cement 65.36 2.12 15.93 1.10 | 10.41 | 76.13 6.67
Glenelg E-58 3532.19 3 142 | Probe Sst 4 |Cement 63.75 2.27 17.37 1.52 8.21 | 53.74 5.83
Glenelg E-58 3532.19 3 143 | Probe Sst 3 |Cement 53.94 0.85 20.99 | 1054 | 143 | 6.56 2.70
Glenelg E-58 3532.19 3 144 | Probe Sst 3 |Cement 51.91 0.75 2282 | 1164 | 141 | 571 2.37
Glenelg E-58 3532.19 3 151 | Probe Sst 3 |Cement 51.90 0.60 22.07 | 12.18 | 1.30 | 5.46 2.37
Glenelg E-58 3532.19 3 156 | Probe Sst 3 |Cement 49.11 0.72 20.01 | 15.03 | 0.96 | 4.19 2.14
Glenelg E-58 3532.19 3 157 | Probe Sst 3 |Cement 51.94 0.71 2292 | 10.76 | 1.53 | 6.19 244
Glenelg E-58 3532.19 3 158 | Probe Sst 3 |Cement 51.93 0.76 23.48 | 10.81 1.56 | 6.15 240
Glenelg E-58 3532.19 3 159 | Probe Sst 3 |Cement 52.34 0.67 24.09 | 11.37 | 1.52 | 5.90 2.34
Glenelg E-58 3532.19 3 164 | Probe Sst 2 |Cement 61.94 0.93 17.49 3.76 3.35 | 21.12 4.86
Glenelg E-58 3532.19 3 165 | Probe Sst 3 |Cement 55.38 0.42 22.66 7.27 224 | 9.76 3.01
Glenelg E-58 3532.19 3 167 | Probe Sst 4 |Cement 63.47 1.75 15.52 2.73 4.09 | 29.82 5.86
Glenelg E-58 3536.82 9 68 | Probe Sst 3 |Cement 56.04 0.68 23.10 | 11.70 | 142 | 6.13 2.54
Glenelg E-58 3536.82 9 69 | Probe Sst 3 |Cement 56.70 0.91 2125 | 1169 | 1.31 | 6.22 2.69
Glenelg E-58 3536.82 9 70 | Probe Sst 3 |Cement 54.82 0.48 2485 | 1140 | 1.57 | 6.16 240
Glenelg E-58 3536.82 9 74 | Probe Sst 3 |Cement 55.68 0.61 23.61 | 12.74 | 1.33 | 5.60 240
Glenelg E-58 3536.82 9 76 | Probe Sst 3 |Cement 56.38 0.49 23.95 8.11 212 | 8.90 2.85
Glenelg E-58 3536.82 3 77 | Probe Sst 3 |Cement 59.84 0.74 20.95 8.84 1.70 | 8.67 3.21
Glenelg E-58 3536.82 3 78 | Probe Sst 3 |Cement 57.57 0.69 22.39 9.74 1.65 | 7.58 2.86
Glenelg E-58 3536.82 9 81 | Probe Sst 4 |Cement 60.30 2.70 17.97 6.76 1.91 | 11.42 3.93
Glenelg E-58 3536.82 9 82 | Probe Sst 3 |Cement 55.19 0.60 2263 | 13.76 | 1.18 | 5.14 2.35
Glenelg E-58 3536.82 9 83 | Probe Sst 3 |Cement 56.40 0.69 23.90 9.40 1.83 | 7.69 272
Glenelg E-58 3536.82 9 84 | Probe Sst 3 |Cement 52.56 0.58 26.33 | 12.38 | 1.53 | 5.44 2.15
Glenelg E-58 3536.82 9 85 | Probe Sst 4 |Cement 64.32 2.70 17.74 3.05 4.18 | 27.02 5.22
Glenelg E-58 3536.82 9 90 | Probe Sst 4 |Cement 64.18 2.67 17.90 2.95 4.36 | 27.87 5.20
Glenelg E-58 3536.82 3 92 | Probe Sst 3 |Cement 58.37 0.66 2417 8.71 1.99 | 8.58 2.87
Glenelg E-58 3536.82 3 93 | Probe Sst 3 |Cement 60.29 0.55 26.98 5.27 3.68 | 14.65 3.13
Glenelg E-58 3536.82 9 94 | Probe Sst 3 |Cement 53.43 0.50 2512 | 11.97 1.51 5.72 2.28
Glenelg E-58 3536.82 9 95 | Probe Sst 3 |Cement 54.77 0.50 2529 | 10.89 | 1.67 | 6.44 241
Glenelg E-58 3536.82 9 96 | Probe Sst 3 |Cement 58.69 0.62 22.67 | 11.82 | 1.38 | 6.36 2.67
Glenelg E-58 3536.82 9 97 | Probe Sst 3 |Cement 56.54 | 0.51 25.12 9.1 1.98 | 7.95 2.67
Glenelg E-58 3551.29 99 171 | Probe Sst 1 |Cement 65.90 0.60 3.65 8.55 0.31 | 9.87 7.56
Glenelg E-58 3551.29 99 172 | Probe Sst 1 |Cement 69.80 | 0.30 0.74 4.29 0.12 | 20.84 18.53
Glenelg E-58 3551.29 99 173 | Probe Sst 1 |Cement 71.23 0.35 0.89 4.28 0.15 | 21.34 18.56
Glenelg E-58 3551.29 99 174 | Probe Sst 1 |Cement 65.98 0.73 3.66 717 0.37 | 11.78 8.62
Glenelg E-58 3551.29 99 182 | Probe Sst 4 |WP1 58.73 1.43 20.27 5.00 291 | 15.04 3.84
Glenelg E-58 3551.29 99 183 | Probe Sst 4 |WP1 60.74 1.74 16.04 6.03 1.91 | 12.91 4.43
Glenelg E-58 3551.29 99 184 | Probe Sst 2 |WP1 58.87 0.84 19.55 5.11 2.75 | 14.77 3.94
Glenelg E-58 3551.29 99 205 | Probe Sst 4 |Cement 58.87 1.97 13.55 5.79 1.68 | 13.02 4.86
Glenelg E-58 3551.29 99 207 | Probe Sst 4 |Cement 58.29 2.19 15.29 6.30 1.75 | 11.85 4.32
Glenelg E-58 3711.13 Ob 68 | Probe Mst 2 |Cement 64.84 1.29 14.68 4.77 221 | 1742 5.42
Glenelg E-58 3711.13 Ob 92 | Probe Mst 2 |Cement 66.60 1.24 16.41 3.04 3.88 | 28.06 5.75
Glenelg E-58 3711.13 Ob 93 | Probe Mst 2 |Cement 67.73 1.16 15.37 2.25 4.91 | 38.52 6.52
Glenelg E-58 3711.13 Ob 94 | Probe Mst 2 |Cement 67.58 1.15 15.40 2.26 4.90 | 38.32 6.50
Glenelg E-58 3711.13 Ob 95 | Probe Mst 2 |Cement 67.36 1.17 15.06 2.58 4.20 | 33.46 6.44
Glenelg E-58 3711.13 0Ob 98 | Probe Mst 2 |Cement 63.92 1.20 16.19 6.21 1.88 | 13.19 4.59
Glenelg E-58 3711.13 0Ob 99 | Probe Mst 2 |Cement 66.09 1.12 15.58 3.65 3.07 | 23.22 5.70
Glenelg E-58 3711.13 0Ob 100 | Probe Mst 2 |Cement 66.46 1.23 16.24 3.26 3.58 | 26.13 5.70
Glenelg E-58 3711.13 0Ob 102 | Probe Mst 2 |Cement 64.84 1.29 15.91 4.75 241 | 17.48 5.13
Glenelg E-58 3711.13 Ob 105 | Probe Mst 2 |Cement 68.41 1.18 14.87 2.16 4.94 | 40.53 6.82
Glenelg E-58 3711.13 Ob 107 | Probe Mst 2 |Cement 69.21 1.41 14.78 1.45 7.34 | 61.24 7.35
Glenelg E-58 3711.13 Ob 110 | Probe Mst 2 |Cement 67.05 1.36 15.72 3.39 3.33 | 25.35 5.85
Glenelg E-58 3711.13 0b 111 | Probe Mst 2 |Cement 68.52 1.19 15.82 2.94 3.87 | 29.86 6.13
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Appendix 11D-2: Calculated carbonate end members and ratios of all analyses of appendix 11D-1.

. . . Calculated mole (10-4 mol) Fel
Well Depth(m) | Facies|Fig.|Pos.|Source| Lithology | Type | Occurrence FeCO, | MnCO, | MgCO, | CaCO, Mg/Ca | Fe/Ca (Ca+Mg)
Glenelg E-58 3711.13 Ob 112 | Probe Mst 2 |Cement 65.54 1.22 16.25 5.00 2.34 | 16.79 5.03
Glenelg E-58 3711.13 Ob 113 | Probe Mst 2 |Cement 67.79 1.29 15.67 2.85 3.95 | 3044 6.15
Glenelg E-58 3711.13 Ob 114 | Probe Mst 2 |Cement 68.66 1.27 14.88 2.33 459 | 37.73 6.75
Glenelg E-58 3715.98 Om 83 | Probe Sst 2 |Cement 68.43 1.12 12.86 1.42 6.52 | 61.80 8.22
Glenelg E-58 3715.98 Om 84 | Probe Sst 2 |Cement 65.53 1.23 16.09 2.73 4.24 |30.79 5.88
Glenelg E-58 3715.98 Om 85 | Probe Sst 4 |Intraclast 62.88 2.07 9.70 6.95 1.00 | 11.60 5.79
Glenelg E-58 3715.98 Om 86 | Probe Sst 4 |Intraclast 64.83 2.53 5.93 6.65 0.64 | 1249 7.61
Glenelg E-58 3715.98 Om 87 | Probe Sst 2 |Intraclast 69.25 1.40 2.80 5.09 0.39 | 1744 12.50
Glenelg E-58A 3733.43 2b 15 | Probe Sst 4 |Cement 60.31 245 17.61 6.47 1.95 | 11.93 4.04
Glenelg E-58A 3733.43 2b 9 | Probe Sst 4 |Cement 67.18 1.55 14.80 1.23 8.66 | 70.09 7.25
Glenelg E-58A 3733.43 2b 20 | Probe Sst 2 |Cement 66.14 1.05 15.56 3.73 3.00 | 22.70 5.68
Glenelg E-58A 3733.43 2b 21 | Probe Sst 2 |Cement 63.50 1.20 16.02 4.98 2.31 | 16.34 4.93
Glenelg E-58A 3733.43 2b 23 | Probe Sst 2 |Cement 65.23 1.10 14.93 3.89 2.76 | 21.48 5.71
Glenelg E-58A 3733.43 2b 24 | Probe Sst 2 |Cement 64.77 1.15 14.12 4.70 2.16 | 17.67 5.59
Glenelg E-58A 3733.43 2b 25 | Probe Sst 2 |Cement 66.48 1.12 14.53 3.11 3.36 | 27.40 6.29
Glenelg E-58A 3733.43 2b 26 | Probe Sst 2 |Cement 66.21 1.38 14.76 2.96 3.58 | 28.65 6.25
Glenelg E-58A 3733.43 2b 32 | Probe Sst 2 |Cement 63.21 0.45 13.36 7.35 1.31 | 11.02 4.78
Glenelg E-58A 3733.43 2b 33 | Probe Sst 2 |Cement 64.27 1.05 14.59 5.51 1.90 | 14.95 5.15
Glenelg E-58A 3733.43 2b 44 | Probe Sst 2 |Cement 66.41 1.05 14.54 3.33 3.13 | 25.52 6.17
Glenelg E-58A 3733.43 2b 50 | Probe Sst 4 |Cement 66.03 1.60 14.64 243 4.33 | 34.77 6.53
Glenelg E-58A 3736.53 2b 61 | Probe Sst 2 |Cement 66.62 1.21 14.28 2,92 3.51 | 29.19 6.47
Glenelg E-58A 3736.53 2b 62 | Probe Sst 2 |Cement 68.49 1.20 13.58 244 4.01 | 36.02 7.19
Glenelg E-58A 3736.53 2b 63 | Probe Sst 2 |Cement 68.39 1.16 14.41 2.65 3.91 | 33.07 6.74
Glenelg H-59 3904.8 2b 237 | Probe Sst 5 |Cement 63.70 3.05 15.09 4.26 254 | 19.14 5.40
Glenelg H-59 3881.95 3 154 | Probe Sst 4 |Cement 58.52 2.57 16.71 8.03 1.50 | 9.34 3.74
Glenelg H-59 3881.95 3 156 | Probe Sst 4 |Cement 58.23 247 16.72 6.95 1.73 | 10.74 3.93
Glenelg H-59 3881.95 3 159 | Probe Sst 4 |Cement 59.79 2.35 16.65 7.25 1.65 | 10.56 3.99
Glenelg H-59 3881.95 3 162 | Probe Sst 5 |Cement 58.26 2.98 15.94 8.44 1.36 | 8.84 3.75
Glenelg H-59 3881.95 3 163 | Probe Sst 4 |Cement 60.76 2.01 10.23 | 1062 | 0.69 | 7.33 4.33
Glenelg H-59 3881.95 3 165 | Probe Sst 3 |Cement 61.18 0.49 23.38 2.23 7.55 | 35.22 4.12
Glenelg H-59 3881.95 3 169 | Probe Sst 2 |Cement 55.89 0.81 19.64 | 12.08 | 1.17 | 5.93 2.73
Glenelg H-59 3881.95 3 170 | Probe Sst 3 |Cement 57.43 0.52 21.09 9.86 154 | 7.46 2,94
Glenelg H-59 3881.95 3 171 | Probe Sst 2 |Cement 61.84 1.30 17.37 6.29 1.98 | 12.59 4.22
Glenelg H-59 3881.95 3 177 | Probe Sst 3 |Cement 55.58 0.60 20.43 | 11.06 | 1.33 | 6.44 2.77
Glenelg H-59 3881.95 3 178 | Probe Sst 3 |Cement 54.04 0.49 21.18 | 12.51 1.22 | 5.53 2.50
Glenelg H-59 3881.95 3 179 | Probe Sst 3 |Cement 55.00 0.45 20.86 | 1145 | 1.31 | 6.15 2.66
Glenelg H-59 3881.95 3 184 | Probe Sst 3 |Cement 56.05 0.45 20.30 | 10.74 | 1.36 | 6.69 2.84
Glenelg N-49 3001.84 3 89 | Probe Sst 3 |Cement 55.14 0.66 24.14 9.19 1.89 | 7.69 2.66
Glenelg N-49 3001.84 3 90 | Probe Sst 3 |Cement 57.45 0.83 24.82 9.70 1.84 | 7.58 2.67
Glenelg N-49 3001.84 3 91 | Probe Sst 3 |Cement 59.88 0.82 21.31 7.89 1.94 | 9.73 3.31
Glenelg N-49 3001.84 3 92 | Probe Sst 3 |Cement 56.49 0.61 26.71 8.36 2.30 | 8.65 2.63
Glenelg N-49 3001.84 3 93 | Probe Sst 3 |Cement 49.87 0.65 2599 | 1325 | 141 | 4.82 2.00
Glenelg N-49 3001.84 3 96 | Probe Sst 3 |Cement 57.47 0.77 20.27 | 12.41 1.17 | 5.93 2.73
Glenelg N-49 3001.84 3 139 | Probe Sst 3 |Cement 55.53 0.81 24.10 9.30 1.86 | 7.65 2.67
Glenelg N-49 3001.84 3 140 | Probe Sst 3 |Cement 50.07 0.64 26.16 | 12.12 | 1.55 | 5.30 2.07
Glenelg N-49 3001.84 3 141 | Probe Sst 3 |Cement 51.85 0.51 24.77 | 10.82 | 1.65 | 6.14 2.32
Glenelg N-49 3001.84 3 155 | Probe Sst 3 |Cement 62.00 1.16 20.07 7.53 1.91 | 10.54 3.62
Glenelg N-49 3001.84 3 156 | Probe Sst 4 |Cement 61.20 1.47 20.20 6.50 2.23 | 12.06 3.73
Glenelg N-49 3001.84 3 157 | Probe Sst 2 |Cement 63.48 1.20 17.66 5.73 221 | 14.19 4.41
Glenelg N-49 3001.84 3 157 | Probe Sst 3 |Cement 40.02 0.49 20.40 5.68 2.58 | 9.02 2.52
Glenelg N-49 3001.84 3 158 | Probe Sst 2 |Cement 61.89 1.35 18.52 7.22 1.84 | 10.98 3.86
Glenelg N-49 3001.84 3 168 | Probe Sst 3 |Cement 54.90 0.73 26.20 | 11.00 | 1.71 6.39 2.36
Glenelg N-49 3001.84 3 188 | Probe Sst 3 |Cement 54.55 0.69 2710 | 10.16 | 1.92 | 6.88 2.36
Glenelg N-49 3576.78 0b 112 | Probe Mst 2 |Cement 64.47 1.18 16.96 5.70 2.14 | 1449 4.62
Glenelg N-49 3576.78 0b 113 | Probe Mst 4 |Cement 70.81 1.53 13.85 1.59 6.26 | 57.01 7.86
Glenelg N-49 3576.78 0b 114 | Probe Mst 4 |Cement 68.18 1.47 15.62 3.05 3.67 | 28.59 6.12
Glenelg N-49 3576.78 0b 120 | Probe Mst 2 |Cement 63.91 1.28 16.39 3.64 3.24 | 22.50 5.31
Glenelg N-49 3576.78 Ob 121 | Probe Mst 2 |Cement 65.61 1.27 17.12 3.73 3.30 | 22.54 5.24
Glenelg N-49 3576.78 Ob 122 | Probe Mst 4 |Cement 67.86 1.49 15.87 4.87 2.34 | 17.84 5.34
Glenelg N-49 3576.78 0b 123 | Probe Mst 4 |Cement 67.09 1.50 14.70 4.97 213 | 17.31 5.53
Glenelg N-49 3576.78 Ob 124 | Probe Mst 2 |Cement 71.00 1.36 14.72 1.82 5.82 | 50.05 7.34
Glenelg N-49 3576.78 0b 125 | Probe Mst 4 |Cement 68.93 1.46 15.44 244 4.54 | 36.16 6.52
Glenelg N-49 3576.78 Ob 131 | Probe Mst 4 |Cement 66.84 1.43 15.74 3.77 3.00 | 22.72 5.68
Glenelg N-49 3576.78 0b 132 | Probe Mst 2 |Cement 66.32 1.16 18.44 3.67 3.61 | 23.15 5.02
Glenelg N-49 3576.78 0b 133 | Probe Mst 2 |Cement 66.30 1.12 16.82 3.96 3.05 | 21.46 5.29
Glenelg N-49 3576.78 0b 134 | Probe Mst 4 |Cement 66.89 1.76 14.68 4.07 2.60 | 21.07 5.86
Glenelg N-49 3576.78 0Ob 135 | Probe Mst 2 |Cement 66.10 1.29 16.56 5.66 2.10 | 14.96 4.82
Glenelg N-49 3576.78 0b 136 | Probe Mst 4 |Cement 68.80 2.25 14.30 3.04 3.39 | 29.04 6.62
Glenelg N-49 3576.78 0b 137 | Probe Mst 4 |Cement 68.68 1.64 15.01 1.90 5.67 | 46.22 6.93
Glenelg N-49 3576.78 Ob 139 | Probe Mst 2 |Cement 68.12 1.31 15.08 3.59 3.02 | 24.31 6.05
Glenelg N-49 3576.78 Ob 140 | Probe Mst 2 |Cement 66.25 1.08 17.47 4.25 2.96 | 19.99 5.05
Glenelg N-49 3576.78 0b 141 | Probe Mst 2 _|Cement 65.46 1.09 18.13 4.79 2.72 | 17.50 4.70
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Appendix 11D-2: Calculated carbonate end members and ratios of all analyses of appendix 11D-1.

. . . Calculated mole (10-4 mol) Fel
Well Depth(m) |Facies| Fig.| Pos.|Source| Lithology | Type | Occurrence FeCO, | MnCO, | MgCO, | CaCO, Mg/Ca | Fe/Ca (Ca+Mg)

Glenelg N-49 3576.78 Ob 143 | Probe Mst 2 |Cement 65.97 1.16 17.08 4.85 2.53 | 17.42 4.93
Glenelg N-49 3576.78 Ob 144 | Probe Mst 2 |Cement 65.32 0.95 18.19 5.34 2.45 | 15.66 4.54
Glenelg N-49 3576.78 Ob 145 | Probe Mst 2 |Cement 65.80 1.17 16.63 4.75 2.52 | 17.75 5.05
Glenelg N-49 3576.78 0b 146 | Probe Mst 2 |Cement 66.60 1.16 17.40 4.48 2.79 | 19.06 5.02
Glenelg N-49 3576.78 0b 147 | Probe Mst 4 |Cement 66.59 2.02 16.34 3.46 3.39 | 24.65 5.61
Glenelg N-49 3576.78 0b 148 | Probe Mst 2 |Cement 69.50 1.34 14.15 2.67 3.81 | 33.30 6.93
Thebaud #3 3917.6 4 42 | Probe Sst 4 |Cement 61.71 2.35 15.97 9.08 1.26 | 8.71 3.85
Thebaud 1-93 3361.87 4 73 | Probe Sst 4 |Cement 63.09 2.36 5.56 8.13 049 | 9.94 6.66
Thebaud 1-93 3361.87 4 74 | Probe Sst 5 |Cement 69.31 5.24 9.44 4.83 1.40 | 18.38 7.64
Thebaud 1-93 3361.87 4 75 | Probe Sst 2 |Cement 61.23 1.04 8.90 9.63 0.66 | 8.14 4.89
Thebaud 1-93 3361.87 4 76 | Probe Sst 2 |Cement 62.93 0.65 9.41 7.03 0.96 | 11.47 5.85
Thebaud 1-93 3361.87 4 77 | Probe Sst 2 |Cement 63.73 0.71 8.66 6.75 0.92 | 12.10 6.30
Thebaud 1-93 3361.87 4 81 | Probe Sst 2 |Cement 62.62 0.71 9.88 7.26 0.98 | 11.06 5.59
Thebaud 1-93 3361.87 4 82 | Probe Sst 2 |Cement 61.97 0.88 8.54 9.71 0.63 | 8.17 5.01
Thebaud 1-93 3361.87 4 84 | Probe Sst 4 |Cement 63.10 243 5.62 8.35 048 | 9.68 6.52
Thebaud 1-93 3361.87 4 97 | Probe Sst 2 |Cement 63.39 0.88 7.80 7.23 0.77 | 11.23 6.33
Thebaud 1-93 3361.87 4 98 | Probe Sst 2 |Cement 59.99 0.86 7.54 10.79 | 0.50 | 7.12 4.74
Thebaud 1-93 3361.87 4 99 | Probe Sst 2 |Cement 63.15 0.65 8.87 10.00 | 0.64 | 8.09 4.94
Thebaud 1-93 3361.87 4 101 | Probe Sst 2 |Cement 60.55 1.17 8.90 9.74 0.66 | 7.97 4.81
Thebaud 1-93 3361.87 4 109 | Probe Sst 3 |Cement 48.34 1.05 2773 | 11.77 | 169 | 5.26 1.95
Thebaud 1-93 3361.87 4 110 | Probe Sst 2 |Cement 63.26 0.71 8.43 8.09 0.75 | 10.02 5.73
Thebaud 1-93 3361.87 4 111 | Probe Sst 2 |Cement 63.67 0.60 8.44 7.18 0.85 | 11.36 6.16
Thebaud 1-93 3361.87 4 112 | Probe Sst 2 |Cement 55.31 1.10 17.44 9.57 1.31 | 7.41 3.21
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