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Abstract

Detailed geochemical modelling of the potential groundwater impacts of CO:2 geo-sequestration
requires site-specific knowledge of how mobile elements are hosted within rocks. We present a
simple sequential extraction procedure analogous to pH conditions produced by different partial
pressures of carbon dioxide (CO2) in contact with water. The procedure consists of three sequential
steps: Water at pH 7; acetic acid—ammonium acetate at pH 5 and then at pH 3, with the amounts of
specific elements extracted by each step considered with respect to whole-rock total element
abundance. Our purpose in developing this procedure is three-fold: 1) identify readily mobilised
suites of elements for groundwater baseline and monitor bore studies; 2) provide insights regarding
the mode/s of occurrence of easily extracted elements within rock samples; and 3) suggest possible
mechanisms for the mobilisation of rock-sourced elements into groundwater under neutral to
moderately acidic pH that can inform reactive transport modelling of carbon storage sites. In our case
study, the second step extracted most of the main mobile elements of interest.

Keywords: element mobility; weak acid; sandstone; carbon storage reservoir

1. Introduction

The atmospheric emission of greenhouse gases can potentially have a profound effect on global
climate and geological storage of CO2 emissions is one method of mitigating this [1,2]. CO2 dissolved
in groundwater initially forms carbonic acid, and the gradational pH reduction radiating out away
from the CO2 plume may induce element mobilisation via desorption/cation exchange and mineral
dissolution reactions. One way to explore such reactions is via incrementally sampled benchtop
experiments involving CO2, water, and rock at in-situ temperature and pressure conditions, with
changes in water chemistry over time curve-fitted by modelling software such as The Geochemist’s
Workbench© [3-8] that is then fed into reactive transport models such as TOUGHREACT [6-8].
However, this requires specialist equipment and is time consuming. Supplementing resource
intensive COz2 batch reactor experiments with quicker and cheaper ‘test tube’ type extractions using
an analogous weak acid is a way to both increase the scale of investigation of relevant fluid-rock
interactions, as well as help identify which mobile elements are likely worth labour-intensive
computer modelling. Dilute acetic acid is a roughly analogous weak acid more suitable than carbonic
acid for pH-controlled benchtop experiments.

Sequential extraction experiments utilizing reagents with progressively more acidic pH is one
way of evaluating how mobile elements are hosted within reservoir rocks. Both single- and multiple-
step extractions are commonly used to investigate the bio- or environmental-availability of elements
and their modes of occurrence within substrates such as soils, sediments, and mine wastes [9,10].
Experiments using powdered and homogenised substrate materials produce more consistent and
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comparable results than extractions of ‘as received’” samples, and multiple-step ‘sequential
extractions’ provide more useful element behaviour/occurrence data than single-step extractions.

The pH range of the initial steps of several sequential extraction procedures (neutral to
moderately acidic) is applicable to impacted groundwater during CO: geo-sequestration. For
example, the first step of the Community Bureau of Reference (BCR) three-step sequential extraction
procedure (and variants) reacts acetic acid with 1 g of soil or sediment [11,12], at an initial pH of 3
that is relevant to CO: sequestration. A similar common reagent for extraction of metals from
carbonates is the 1 M sodium acetate-acetic acid buffer at pH 5 [13], which also promotes extraction
of adsorbed elements [9]. The acetate anion may extract some metals via complexation [14]; or at least
help to keep them in solution once extracted from host materials, as do exchangeable cations of
reagents that may limit sorption of metals to “active” sites that may be present within sedimentary
materials [15].

The broad range of potential hosts from which buffered weak acids may extract elements present
in substrates can make interpretation of extraction results challenging. Elements hosted in water-
soluble chemical species, adsorption and exchange sites, weak acid reactive minerals (including
carbonates and some aluminosilicates) as well as some amorphous compounds of manganese and
iron (that may also have provided adsorption sites for other elements/compounds) are all dilute acetic
acid-extractable [14-17]. Thus, whilst broadly following the initial step of BCR-style procedures and
utilising acetic acid buffered with ammonium acetate, we have added an additional two steps: Water
soluble and weakly exchangeable fraction at pH 7, and weak acid extraction at pH 5 prior to
extraction at pH 3; to further discriminate element behaviour under neutral to moderately acidic
conditions.

The later steps of other sequential extraction procedures such as BCR, that employ harsher
reagents at lower pH than would be experienced during geo-sequestration are not considered by our
work. Instead, fractions of the same powders used for sequential extractions have undergone
separate fusion, loss on ignition, and multi-acid total digestion procedures to obtain quantitative total
rock concentration data for up to 52 elements plus the adsorbed moisture content of samples. This
enables more accurate assessment of the proportions of elements extracted during each sequential
step than could be obtained by attempting to recover and assay the solid residues that remain after
this sequential extraction procedure.

This procedure was developed during ANLEC R&D projects 7-1115-0236 [7] and 7-0320-C323
[8]. The current work considers data from a subset (n = 36) of curated Precipice Sandstone core
samples from five wells drilled in the Surat Basin, Queensland, Australia (Figure 1): Chinchilla 4,
Tipton 153, West Moonie 1, West Wandoan 1, and Woleebee Creek GW4 [18-22]. Most of the samples
are sandstones but six are siltstone with varying proportions and thicknesses of sandstone interbeds.
The Precipice Sandstone was chosen as a target for potential demonstration of COz2 injection for a
variety of reasons [20,21]. It is the deepest unit of the Surat Basin (Figure 1), has good porosity and
permeability, and is isolated from both shallower coal seam gas units and aquifers more commonly
accessed by farmers and industry. Additionally, the Moonie Oil Field adjacent to the West Moonie 1
site extracts oil from both the Precipice Sandstone and a unit called the Boxvale Sandstone within the
overlying Evergreen Formation.
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(a)
(b)

Figure 1. (a) The locations of the five sampled cored wells in the Surat Basin, Queensland, Australia:
Chinchilla 4, Tipton 153, West Moonie 1, West Wandoan 1, and Woleebee Creek GW4 [18-22]. NB:
Only approximate positions of major structures are shown, and the boundary between the eastern
margin and the time-equivalent Clarence-Moreton Basin is uncertain and likely gradational near
Dalby. Map modified after [23,24]; (b) Stratigraphic column of common geological formations of the
Surat Basin. The vertical scale of the geological formations is representative of the approximate
relative thickness [20] rather than age that is more uncertain [25,26], and not all formations are
present at the site of each well that has been drilled.

2. Materials and Methods

Several samples (n = 22) had thin sections prepared for SEM-EDS spot element analyses and
automated mineral assays such as QEMSCAN and MLA (similar techniques). Representative rock
powders of all core samples were prepared via clean crushing techniques using agate to limit
contamination and reduce element concentration backgrounds. Splits of the same homogenized rock
powders of given samples were utilized in parallel for XRD mineralogy, total element assays, and
sequential extractions via a combination of methods.

Semi-quantitative XRD analysis of all rock powders (n = 36) was performed utilising a Bruker
D8 Advance powder XRD at the UQ Centre for Microscopy and Microanalysis (CMM). The copper
radiation source was set to 40 kV and 40 mA, with 15 rpm rotation continuous scanning using a
0.06°/sec step size from 2° to 70° (20) scanning angle. The raw data was manually processed using
DIFFRAC.EVA with the latest PDF-2 reference database, with quartz used to normalize the x-axis
peak shifts of the sample mineral patterns.

Standard gravimetric analytical techniques (Inductively Coupled Plasma Optical Emission
Spectroscopy (ICP-OES) and Inductively Coupled Plasma Mass Spectrometry (ICP-MS) were utilised
at the Centre for Geoanalytical Mass Spectrometry (CGMS) within the UQ School of the Environment.
Concentration data were obtained for fifty-two elements including Rare Earth Elements (REE) within
splits of the rock sample powders. Lithium metaborate fusion 5 %v/v nitric acid digest ICP-OES,
coupled with weighing powdered rock samples before and after both oven drying and furnace
ignition (Loss on Ignition - LOI), determined major elements, moisture, and other volatiles content of
the samples. An in-house Teflon beaker acid digestion method involving sequential hydrofluoric
acid, hydrochloric acid, aqua regia, and nitric acid reactions was used to determine predominately
minor and trace elements via ICP-OES and ICP-MS assays of aliquots diluted to 2 %v/v nitric acid.
Some major element assays were cross-comparable between the fusions and hotplate digestion
techniques; however, silicon could only be assayed via fusions and elements such as sulfur are more
accurately determined via capped Teflon beaker digests. Data QC involved checks of element
recoveries for Certified Reference Materials subjected to the same treatment and procedures as our
samples, and for fusions the total mass of major and minor elements plus moisture and LOI converted
to oxide wt.% needed to equal ~ 100 %.

We have attempted to separate the fractions of elements that are: 1) water soluble (e.g., salts),
weakly adsorbed and exchangeable at pH 7; 2) strongly adsorbed or bound to minerals that dissolve
at pH 5; and 3) bound to or hosted in minerals that continue (or begin) to react with weak acids at pH
3. To do this, we have generally followed the overall methodology of a modified BCR Procedure [12]
in terms of sample powder mass, extraction fluid volume and hence fluid-rock ratio, reaction time,
tube rotation rate, laboratory temperature, centrifugation/filtering, and inter-step cleaning
procedures. Each of the sequential extraction steps utilised generally the same methodology with
only the extraction solution composition varying. Sediment resuspension following centrifugation
compaction is essential at the commencement of each subsequent extraction step, to ensure
comparable reactive surface areas [27]. Washing of well-shaken sample powders within tubes with
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20 ml of pure water took place between each sequential extraction step, with this being discarded via
pipetting following centrifugation.

In detail: Experiments extracting elements from 1 g of rock sample powder took place in 50 ml
falcon tubes. Each tube (plus powder) had 40 ml of reagent solution added to it. In sequence, these
were water with trace ammonium acetate (0.11 M) at pH 7, acetic acid (1 M) buffered with ammonium
acetate at pH 5 and again at pH 3. For the acid steps (2 and 3), tubes were initially left uncapped for
about 30 minutes. This was to allow for escape of any CO: gas generated by reaction with carbonate
minerals that (if abundant) may otherwise cause over-pressure leakage from tube lid threads. Once
any visible bubbling had ceased, tubes were tightly capped and then wrapped with paraffin film to
further limit the potential for leakage during experiments. Tubes were rotated end-over-end at 30
rpm for 16 hours. After gentle internal washing and tapping to remove fine solids stuck to the sides
or the inside of the lid, tubes underwent centrifugation at ~ 4000 rpm for 40 minutes to help settle
fine solids floating in the fluid. Clean 5 ml pipette tips were then used to carefully remove as much
fluid as practical (without disturbing solids) from each tube. Aliquots were immediately syringe
filtered (0.11 pm) and 10:1 diluted with 2 %v/v nitric acid prior to analyses of major, minor, and trace
elements via ICP-OES and ICP-MS.

3. Results

We have investigated relationships between elements as well as their mobility at ambient
temperature and pressure and neutral to moderately acidic pH, with inferences made about rock
sample hosts of mobile elements. Because our intention is to demonstrate the utility of the procedure
rather than focus on individual sample element behaviors, and for ease of reading, this section
considers average rock mineralogy (Table 1) and median element data (Tables 2-3) for the total
chosen sample set (n = 36). Averaging the mineralogy (Table 1) causes the perception of some
minerals particularly carbonates being significantly less abundant than they were in some samples
(Figure 2), and the different mineral assay techniques are complimentary rather than directly
comparable. Full data tables are available in Appendix A and B.

Table 1. Average mineralogy* (%) of Precipice Sandstone samples.

Tectosilicates Phyllosilicates Carbonates Heavy Minerals
Unassigne
Quart K- Plagioclas | Kaolinit | Micas/Illit | Smectit Chlorit | Siderit [ Dolomit | Ankerit | Calcit | Garne | llmenit [ Monazit | Pyrit | TiO | Zirco
s d
z Feldspar e e e e e e e e e t e e e 2 n
XR | n=
82.0 12 7.7 6.8 0.8 11 0.08 0.1 0.06 0.01 | 0.08
D | 36
All
SE 0.
n=22( 79.3 0.6 0.5 111 3.7 24 0.06 0.9 0.01 0.05 0.2 0.01 | 0.2 | 0.03 0.08
M 8
XR | n=
88.1 1.1 45 3.7 1.0 13 0.02 0.1 0.06 0.01 | 0.07
D | 30
Sandstones
SE 0.
n=18 [ 89.5 0.6 0.2 52 12 1.6 0.03 1.0 0.02 | 0.03 0.1 0.02 | 0.1 | 0.02 0.02
M 3
XR
n=6| 513 19 23.3 22.0 0.3 0.4 0.4 02 0.09 02
Interbedde | D
d SE 3.
n=4 | 334 0.5 17 37.6 15.0 6.4 0.2 0.3 0.01 0.1 0.7 0.01 | 0.6 | 0.08 03
M 1

* SEM here refers to a combination of QEMSCAN and MLA of petrographic thin sections, whereas XRD assayed
rock powders.
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The amounts of elements mobilized from samples have been normalized to mass of powder used
for the extractions, with median element extraction expressed as mass of element (mg) per mass of
powder (kg) in Table 2, that also lists the whole rock total element concentrations in the same units
of measurement (rock ppm) for ease of reference. Dividing mass of element extracted per total mass
of element in the rock and multiplying x100 gives percentage element extraction from samples;
median proportions of elements extracted are presented in Table 3. Please note that the entire sample
set (Appendix B.1 and B.2) was used to calculate data in Table 3 rather than just the medians of Table
2. Elements with median extraction greater than 1 mg per kg of rock or exceeding 5 % of the median
total originally present within the homogenized rock powders are highlighted, as well as
summarized in Table 4 that details the most significantly extracted elements.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 2. Examples of QEMSCAN mineral maps of thin sections of core from Chinchilla 4:
Sandstone interval 1215.47-1215.59 m (left) and interbedded siltstone/sandstone interval 1218.02-
1218.10 m (right). The dark and purple areas in 1215.47-1215.59 m are intergranular porosity and
siderite cement, respectively. The dark linear areas in 1218.02-1218.10 m are coalified organic
matter.

Table 2. Median whole rock and element extraction data (mg element per kg rock, n = 36).

CC BY license.
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Element| Whole |Step1(pH |Step2 (pH |Step3 (pH| Sum of Acid Three Steps
* Rock 7) 5) 3) Steps Summed
Al 13,009 <DL 31 22 53 55
As 1 0.01 0.2 0.02 0.2 0.2
Ba 52 2 1 0.1 1 4
Be 0.2 <DL 0.009 0.006 0.01 0.01
Bi 0.06 <DL 0.01 <DL 0.01 0.01
Ca 122 13 4 <DL 5 18
Co 3 0.2 0.6 0.1 0.8 1
Cr 9 <DL 0.05 0.04 0.1 0.1
Cs 0.4 0.02 0.005 <DL 0.01 0.03
Cu 13 0.3 4 0.3 6 6
Fe 644 <DL 28 26 59 59
Ga 3 0.001 0.006 0.005 0.01 0.01
Ge 0.4 <DL 0.004 0.002 0.005 0.006
Hf 1 <DL <DL <DL <DL <DL
K 2,473 181 <DL <DL <DL 181
Li 4 <DL <DL <DL <DL <DL
Mg 148 4 2 1 4 7
Mn 10 <DL <DL <DL <DL <DL
Mo 0.2 0.003 0.001 <DL 0.001 0.01
Na 316 24 <DL <DL <DL 24
Ni 5 0.2 0.9 0.2 1 2
P 34 <DL <DL <DL <DL <DL
Pb 7 0.01 2 0.2 2 2
Rb 6 0.2 0.02 0.01 0.03 0.2
REE 33 0.001 0.1 0.05 0.2 0.2
S 205 16 <DL <DL <DL 19
Sb 0.2 0.008 0.01 0.003 0.02 0.02
Sc 1 <DL 0.04 0.008 0.05 0.05
Si 437,088 <DL <DL <DL <DL <DL
Sn 3 <DL 0.09 0.009 0.1 0.1
Sr 16 0.8 0.2 0.04 0.3 1
Th 3 <DL 0.02 0.006 0.03 0.03
Ti 834 <DL <DL <DL <DL <DL
Tl 0.06 0.007 0.0006 <DL 0.0006 0.01
U 0.7 <DL 0.01 0.004 0.02 0.02
A" 10 0.01 0.06 0.09 0.2 0.2
Y 4 <DL 0.04 0.01 0.06 0.06
Zn 15 0.4 2 0.4 2 4
Zr 40 <DL 0.006 <DL 0.006 0.02

* Shading indicates median extraction greater than 1 mg of element per kg of rock (ppm).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table 3. Median element extraction (%) relative to whole rock element abundance, n = 36.

Element*(Step 1 (pH 7)|Step 2 (pH 5)|Step 3 (pH 3)|Sum of Acid Steps|Three Steps Summed
Al <DL 0.2 <0.01 0.2 0.4
As 0.4 16 2 18 20
Ba 3 0.1
Be <DL 2
Bi <DL 19 <DL 19 19
Ca 6 2 <DL 3 11
Co 10 25 3 31 41
Cr <DL 0.3 0.2 0.5 0.8
Cs 4 1 <DL 2 5
Cu 4 40 3 44 53
Fe <DL 1 2 3 3.2
Ga <0.01 0.1 0.1 0.2 0.4
Ge <DL 0.6 0.3 1.2 1.3
Hf <DL <DL <DL <DL <DL
K 1 <DL <DL <DL 1
Li <DL <DL <DL <DL <DL
Mg 3 1 0.1 2 5
Mn <DL <DL <DL <DL <DL
Mo 0.2 <DL 0.2 4
Na <DL <DL <DL 6
Ni 18 3 21 28

P <DL <DL <DL <DL <DL
Pb 0.1 31 2 35 36
Rb 2 0.2 0.1 0.5 3

REE <0.01 0.2 <0.01 0.4 0.5

S 10 <DL <DL <DL 11
Sb 3 6 1 7 10
Sc <DL 2 0.4 3 3
Si <DL <DL <DL <DL <DL
Sn <DL 3 0.3 3 3
Sr 6 1 0.1 2 8
Th <DL 0.3 <0.01 0.3 0.5
Ti <DL <DL <DL <DL <DL
Tl 5 0.4 <DL 0.4
U <DL 1 0.4 2
\" 0.1 0.6 0.7

Y <DL 0.5 0.2 0.8 0.8
Zn 3 9 2 13 20
Zr <DL <0.01 <DL <0.01 <0.01

* Shading indicates > 5 % median element extraction from rock.
g

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Alkali and alkaline earth metals, mainly potassium, sodium, calcium, and magnesium, plus
sulfur contribute most to bulk water chemistry changes during the Step 1 ‘water leach’ at pH 7. What
is extracted during Step 1 is most likely water-soluble salts plus some cation exchangeable and
weakly adsorbed ions. Most of the potassium and sulfur water-extracted from West Wandoan 1
sandstones (Figure 3) was probably drilling salt contamination, given that a substantial amount of
potassium sulfate was added to the drilling mud whilst penetrating parts of the Precipice Sandstone
at that site [21]. At least some of the extracted barium, calcium, magnesium, sodium, and strontium
could have come from cation exchange sites within trace smectite (Table 1, Figure 2) [28]. The cobalt,
nickel, and thallium may have been desorbed from clay surfaces, with thallium known to be mobile
at neutral pH [29-31].
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Figure 3. (a) The linear relationship between water extracted sulfur (S) and potassium (K) for West Wandoan 1
(WW1) sandstones during the first step (S1) likely indicates contamination from concentrated drilling salts such
as potassium sulfate used during coring in that well [16]; (b) whole rock (WR) sulfur and potassium data also

shows a linear trend for WW1 sandstones but not for other samples.

Aluminium, iron, and magnesium had the highest median extraction during the pH 5 acid step
(Table 1), with silicon extraction tracking these for individual samples (Appendix B.1). The below
detection median silicon extraction is likely an artefact of relatively high detection limits for silicon
during ICP-OES analysis compared with most other assayed elements. Dissolution of an iron-rich
chlorite is a likely major source of these elements [32] although some of the iron and magnesium
possibly came from trace carbonates that probably also reacted (Table 1, Figure 2). Additional
elements with relatively high median extraction include barium, calcium, copper, lead, and zinc.
Other mobile metals and metalloids include antimony, arsenic, beryllium, bismuth, cobalt, and nickel
(Table 2). Whilst several of the metals could have been hosted within carbonates [33,34], it is
conceivable that at least some of particularly the base metals and metalloids may have been desorbed
from mineral surfaces or been hosted within weak acid-reactive sulfides and other minerals. Notably,
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the concentrations of acid-extracted as well as whole-rock cobalt and nickel appear correlated (Figure

4), with sampled intervals containing siltstone interbeds having the most abundant and mobile
fractions of these elements.
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Figure 4. A linear trend between cobalt (Co) and nickel (Ni) for both: (a) Extraction at pH 5 during the second
step (52); (b) total abundance within Precipice Sandstone whole rock (WR) samples.

Weak acid reactive aluminosilicate minerals probably continued to react at pH 3, as well as
magnesian- and iron-rich trace carbonates unlikely to have fully reacted at pH 5 (Table 1). However,
no element experienced more than 3 % median extraction relative to whole-rock concentrations in
this step. It is possible that trace amounts of a potassium-bearing aluminosilicate did react given the
linear relationship between thallium and rubidium [35] for both this step and the whole rock element
data (Figure 5). This is despite acid-extracted potassium generally being below detection that may

have been an artifact of very high detection limits for ICP-OES analysis of potassium relative to most
assayed elements.
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Figure 5. A linear trend between thallium (T1) and rubidium (Rb) for: (a) Extraction at pH 3 during the third step
(S3); (b) total abundance within Precipice Sandstone whole rock (WR) samples.

4. Discussion

The purpose for developing and utilizing this procedure was to identify which elements were
readily mobilised over a pH range of 7 to 3 and use that data in combination with sample mineralogy
to suggest modes of occur of those elements within the rocks, and mechanism by which they may
have been released from the rocks into solution. The majority of acid-mobilisation of elements
occurred at pH 5 rather than pH 3, and the water step removed significant amounts of salts as well
as potentially some exchangeable and adsorbed ions (Tables 2-4). This is significant, given that
similar sequential extraction procedures tend to jump straight to pH 3 and may not include a water-
leach step at all [11,12]. When considering the results, it is important to remember that powdered
samples have significantly greater mineral surface area exposed to fluid than would generally occur
in nature, and the fluid-rock ratios of the experiments are very high, which results in faster and more
complete mass transfer of susceptible elements into the fluid phase.

Table 4. Median most significantly* extracted elements from all samples (n=36).

Extraction Step 3 (pH
Step 1 (pH 7) Step 2 (pH 5)
Step 3)

CIN|S CIN| |B M|A .|CIN C|P|Z|A|B|C|FM FIM

Element . Tl S| |K Be | Bi . |Sb Al
o|i|r ala| |a gls o|i ul/bin|l ale|g el g

% of |> 1 1 1 3| |0. <0.0
10(6|6| 5 |6|6| |3|1|3 5 |19|25 6 (40| |9 22|11 2101

total |5 0 6 8 1 2 1
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Rock >10.{0.10.]0.00] 1 1 18 0.(0.00(0.0{0.(0.{0.0 3 2 2
2 22 1(4 21 22 1
ppm 1121212 7 |3| |6 |1 219 |11]6(9]|1 1 8 6

* In terms of mass extracted (> 1 mg element per kg rock) and/or proportion mobilized (> 5 %).

Modelling of potential Precipice Sandstone groundwater impacts should focus upon the
potential sources and mobility of copper, lead, and zinc. This is due to their relatively high median
extraction both in terms of proportions and absolute amounts at pH 5 (Table 4), particularly copper
and lead that had 40 % and 31 % median extraction from the rocks, respectively, during the second
step. Other elements with appreciable proportions mobilised included potentially problematic
arsenic, cobalt, and nickel, so although the median extracted mass of these elements was significantly
less than that of copper and lead, they should be considered by geochemical modelers too. In this
context, water chemistry during batch reactor experiments with Precipice Sandstone core at in-situ
temperature and pressure conditions demonstrated that metals and metalloids were released from
carbonate-cemented sandstones and mudstones [36,37], which confirms the value of sequential
extraction experiments for identifying elements likely readily mobilised by water-COz-rock
interaction in carbon storage reservoirs.

Potentially, the third extraction step (pH 3) could be omitted in future given the relatively
minimal proportions of elements extracted during that, or else the extraction experiment time for
each step could be extended to allow for more dissolution of slowly reacting minerals to occur and
thus be detectable. Regardless, the water-step should remain part of the procedure given the
significant amounts of some salts dissolved from samples, and to help act as a baseline for the acid
extraction step/s. Irrespective of how the elements were hosted within the rocks, geochemical
modelling of the potential groundwater impacts of CO2 geo-sequestration should emphasise element
behaviour at pH 5 rather than pH 3. This would also be more representative of CO2 plume-impacted
groundwater anyway, given that previous reaction transport modelling has shown that low pH (< 5)
is only likely to occur close to the point of injection into the subsurface [7,8,38,39].

Sequential extractions, whilst useful, do not replace the need for incrementally sampled CO:
batch reactor experiments with representative intact rock samples and simulated groundwater
chemistry, at in-situ pressure and temperature conditions, that can be iteratively history matched by
geochemical modelling software [3-6]. They do, however, help to provide context such as which
mobile elements are most representative of overall rock formation behaviour under CO:2 geo-
sequestration conditions, provided that sufficient rock samples have been taken from throughout the
vertical extent of the target formation. Sequential extraction data should not be used for standalone
assessment of potential environmental impact upon groundwater quality, particularly given the high
surface areas of rock powders and high fluid-rock ratio involved in the experiments that were
designed to accelerate mass transfer. Therefore, the sequential extractions probably show the
maximum possible mobilization of metals, whereas CO: batch reaction experiments at in-situ
temperature and pressure take account of geochemical processes that may immobilize metals in
precipitates or by adsorption to Fe-oxide surfaces [36,37]. Thus, the sequential extraction data acts as
a useful screening tool for assessing the potential longer-term groundwater impacts of geologic
carbon storage as well as input to geochemical models with realistic rock and fluid properties [6-8].
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Well Depth (mRT) Description

1215.47-1215.59  |Reddish brown moderately sorted coarse- to very coarse-grained quartzose SANDSTONE with minor siderite cement.

Chinchilla 4
1218.02-1218.10  |Interlaminated very fine-grained argillaceous SANDSTONE and micaceous dark grey SILTSTONE with coalified plant(?) fragments.

1032.35-1032.48 | Thinly cross bedded well sorted coarse- and very coarse-grained quartzose SANDSTONE layers.

1033.88-1034.00 |Very fine-grained SANDSTONE with frequent wavey grey micaceous silty mud drapes (possibly bioturbated too - intertidal?).

Tipton 153 [1066.00-1066.24 |Grey micaceous SILTSTONE with coalified plant fragments and minor very fine-grained argillaceous SANDSTONE.

1067.92-1068.00 | Thinly cross bedded moderately sorted fine- to coarse-grained SANDSTONE layers with micaceous laminations and moderate siderite cement.

1093.00-1093.19 | Cross bedded granular to pebbly moderately sorted coarse- and very coarse-grained quartzose SANDSTONE layers.

2263.61-2263.77 | Thinly interbedded moderately sorted medium- to very coarse-grained SANDSTONE and GRAINSTONE layers with trace calcite cement and micaceous laminations.

2267.05-2267.23 | Poorly to moderately sorted medium- to very-coarse grained SANDSTONE.

2267.71-2267.84  |Interlaminated argillaceous very fine- to fine-grained SANDSTONE and dark grey micaceous SILTSTONE with coalified plant fossils.

2274.10-2274.18  |Interbedded moderately sorted coarse- to very coarse-grained and minor and medium-grained SANDSTONE with micaceous laminations and minor pebbles.

Thinly interbedded moderately sorted medium- to coarse-grained and pebbly coarse- to very-coarse grained argillaceous SANDSTONE layers with micaceous
2281.82-2281.92
laminations.

2284.13-2284.24 |Thinly interbedded medium- to very coarse-grained SANDSTONE and poorly sorted pebbly GRAINSTONE layers with micaceous laminations.

2288.49-2288.61 |Moderately sorted medium- to very coarse-grained SANDSTONE with minor micaceous laminations.

2294.83-2294.98 |Well sorted fine- to medium-grained quartzose SANDSTONE.

2297.19-2297.37  |Micaceous dark grey SILTSTONE interlaminated with argillaceous very fine-grained SANDSTONE.

2298.73-2298.82  |Well sorted fine-grained quartzose SANDSTONE with minor coarse-grained sandstone at base and trace micaceous laminations.

West Moonie 1
2303.99-2304.14 |Thinly cross bedded well sorted medium- and coarse-grained SANDSTONE layers.

2311.19-2311.25 |Moderately poorly sorted medium- to very coarse grained quartzose SANDSTONE.

2314.05-2314.17 | Thinly cross bedded well sorted coarse- and very coarse-grained SANDSTONE layers.

2319.26-2319.37 | Thinly cross bedded well sorted very coarse-grained SANDSTONE with minor coarse-grained sandstone layers.

2322.61-2322.73 | Thinly cross bedded moderately well sorted medium- and coarse-grained SANDSTONE layers.

2323.76-2323.95 |Moderately well sorted fine- to medium-grained SANDSTONE.

2325.88-2326.00 |Thinly cross bedded poorly sorted fine- to very coarse-grained SANDSTONE and GRAINSTONE.

2328.54-2328.59  |Thinly interlaminated (tuffaceous?) grey micaceous SILTSTONE and very fine-grained argillaceous SANDSTONE.

2330.41-2330.55 | Thinly interbedded well sorted fine- and coarse-grained SANDSTONE layers.

2333.23-2333.30 |Well sorted coarse-grained SANDSTONE with minor medium-grained sandstone.

2338.75-2338.85 |Interbedded poorly sorted fine- to very coarse-grained SANDSTONE and GRAINSTONE layers with trace micaceous laminations.

1165.57-1165.65 | Thinly cross bedded medium- to coarse-grained quartzose SANDSTONE layers with micaceous silty mud drapes.

1174.24-1174.33 | Well sorted medium-grained quartzose SANDSTONE with trace micaceous laminations.

West 1197.76-1197.84 | Well sorted coarse-grained quartzose SANDSTONE with minor micaceous silty mud drapes.

Wandoan 1 {1207.61-1207.68 |Interlaminated dark grey micaceous SILTSTONE and very fine-grained argillaceous SANDSTONE.

1225.70-1225.80 | Well sorted medium-grained quartzose SANDSTONE.

1229.43-1229.50  |Cross bedded moderately well sorted coarse- to very coarse-grained quartzose SANDSTONE.

Woleebee |1552.63-1553.00 |Thinly cross bedded well to very well sorted medium- and coarse-grained quartzose SANDSTONE layers.

Creek GWB 4 [1570.46-1570.52  |Interbedded moderately sorted coarse- to very coarse-grained SANDSTONE and GRAINSTONE layers with trace micaceous laminations.
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Abbreviations

The following abbreviations are used in this manuscript:

ANLEC R&D Australian National Low Emissions Coal Research and Development

BCR Community Bureau of Reference

CGMS Centre for Geoanalytical Mass Spectrometry

CO2 Carbon dioxide

ICP-MS Inductively Coupled Plasma Mass Spectrometry

ICP-OES Inductively Coupled Plasma Optical Emission Spectroscopy
LOI Loss on Ignition

MLA Mineral Liberation Analysis

QC Quality Control

QEMSCAN  Quantitative Evaluation of Materials by Scanning Electron Microscopy
REE Rare Earth Elements

SEM-EDS Scanning Electron Microscope Energy Dispersive Spectrometry
uQ The University of Queensland

WR Whole rock

WW1 West Wandoan 1

XRD X-ray Diffraction

Appendix A

Appendix A.1 Rock Samples Lithology

Table Al. Geological Descriptions of Sampled Rock Core Intervals.

Appendix A.2 Rock Samples Mineralogy
Table A2. Semi-Quantitative XRD Mineral Content (%) of Sampled Rock Core Intervals.

Tectosilicates Phyllosilicates Carbonates Oxide | Sulfide
Well Depth (mRT) Lithology
Quartz | K-Feldspar | Kaolin | Muscovite* | Chlorite | Siderite | Ankerite | Dolomite | Calcite | Rutile | Pyrite
1215.47-1215.59 Sandstone 88.4 1.0 29 22 55
Chinchilla 4
1218.02-1218.10 Sandstone and Siltstone 64.1 2.1 17.8 138 1.6 0.20 0.40
1032.35-1032.48 Sandstone 954 28 19
1033.88-1034.00 Sandstone 825 72 79 09 15 013
Tipton 153 1066.00-1066.24 Siltstone and Sandstone 199 28 26 0.65 0.64 053

1067.92-1068.00 Sandstone 63.1 69 79 14 199 0.74
1093.00-1093.19 Sandstone 9.7 27 19 17
2263.61-2263.77 Sandstone and Grainstone 819 6.1 6.1 34 17 070
2267.05-2267.23 Sandstone 818 30 75 34 37 070
2267.71-2267.84 Sandstone and Siltstone 573 94 207 126
2274.10-2274.18 Sandstone 646 89 85 131 15 070 21 050

West Moonie 1 228182-2281.92 Sandstone 64.0 40 160 135 13 070 050
2284.13-2284.24 Sandstone and Grainstone 759 98 118 15 080 020
2288.49-2288.61 Sandstone 86.1 09 60 66 030 010
2294.83-2294.98 Sandstone 942 52 050
2297.19-2297.37 Siltstone and Sandstone 403 245 352
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2298.73-2298.82 Sandstone 925 45 3.0
2303.99-2304.14 Sandstone 88.5 6.2 14 37 0.20
2311.19-2311.25 Sandstone 96.9 31
2314.05-2314.17 Sandstone 97.5 25
2319.26-2319.37 Sandstone 97.8 22
2322.61-2322.73 Sandstone 93.7 0.70 17 25 0.80 0.20 0.20 0.20
2323.76-2323.95 Sandstone 95.9 4.1
2325.88-2326.00 Sandstone and Grainstone 91.8 82
2328.54-2328.59 Siltstone and Sandstone 37.1 26.2 34.6 11 1.0
2330.41-2330.55 Sandstone 92.6 15 21 21 0.80 0.20 0.30 0.30
2333.23-2333.30 Sandstone 98.9 11
2338.75-2338.85 Sandstone and Grainstone 89.2 57 34 1.0 0.40 0.40
1165.57-1165.65 Sandstone 86.3 19 9.7 17 0.50
1174.24-1174.33 Sandstone 91.1 18 44 21 0.40 030
1197.76-1197.84 Sandstone 86.9 25 75 26 0.40
‘West Wandoan 1
1207.61-1207.68 Siltstone and Sandstone 59.4 26.0 123 14 0.90
1225.70-1225.80 Sandstone 949 3.0 20 0.10
1229.43-1229.50 Sandstone 94.6 4.1 0.60 0.50 0.10 0.10
1552.63-1553.00 Sandstone 94.6 14 20 21
‘Woleebee Creek GWB 4
1570.46-1570.52 Sandstone and Grainstone 88.5 52 48 1.6
All 82.0 12 77 6.8 0.8 1.1 0.1 0.08 0.06 0.08 0.006
Medians Sandstone (including Grainstone) 88.1 11 45 37 1.0 13 0.1 0.02 0.06 0.07 0.007
Interbedded Siltstone/Sandstone 51.3 19 233 22.0 03 0.4 02 04 0.09 0.2

* Illite may also have been present but was masked by muscovite XRD peaks.

Table A3. Semi-Quantitative QEMSCAN and MLA Mineral Content (%) of Sampled Rock Core Intervals.

Carbonat
Tectosilicates Phyllosilicates e Heavy Minerals
Other
SEM Quart K- | Plagioclas | Kaolinit | Micas/Illit | Smectit Chlorit Garne | Tmenit | Monazit Zirco
Well Depth (mRT) | Lithology s Siderite Pyrite | TiO:2
Technique* z | Feldspar e e e e e t e e n
1215.47-
Sandstone QEMSCAN 817 005 0.08 21 04 08 |o1| o2 140 02 | o3 002 | 007 | 001 | 001
1215.59
Chinchilla 4
1218.02-
Sandstone and Siltstone QEMSCAN 5238 07 09 241 87 66 |29 07 13 001 | 05 001 | 07 | 008 | 002
1218.10
1032.35-
Sandstone QEMSCAN 919 02 0.3 4.7 11 11 0.5 0.03 0.01 02 0.03 0.02
103248
1033.88-
Sandstone QEMSCAN 657 07 08 200 34 46 |22/ oo04 07 005 | 005 14 05 | 004 | 0.04
1034.00
Tipton 153
1066.00-
Siltstone and Sandstone QEMSCAN 284 10 13 369 95 101 |95 0.01 27 | 001 | 05 | 005
1066.24
1067.92-
Sandstone QEMSCAN 764 03 03 127 17 22 |os| 03 39 03 08 04 | 006 | 0.04
1068.00
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1093.00-
Sandstone QEMSCAN 939 0.1 0.2 38 0.6 0.8 0.5 0.01 0.06 | 0.01 0.01
1093.19
2263.61-
Sandstone and Grainstone MLA 80.7 6.7 03 6.2 27 33 0.03 0.05 0.001 0.0004 0.005 | 0.07 | 0.01 0.01
2263.77
2274.10-
Sandstone MLA 87.6 2.8 0.1 44 21 26 0.02 02 0.002 0.001 02 0.02 | 0.005 | 0.02
2274.18
2284.13- 0.00 0.000
Sandstone and Grainstone MLA 88.6 0.02 0.2 6.1 11 39 0.001 0.0004 0.0003 0.004 0.007
2284.24 4 9
2288.49-
‘West Moonie 1 Sandstone MLA 848 0.02 0.2 8.7 3.0 31 0.008 0.0001 0.0003 0.0002 0.008 | 0.1 0.01 | 0.002
2288.61
2322.61-
Sandstone MLA 959 0.008 0.2 1.6 09 11 0.01 0.02 0.0005 0.0005 0.002 | 0.1 0.02 0.01
232273
2328.54- 0.0000 0.000
Siltstone and Sandstone MLA 18.7 0.006 0.7 448 262 9.0 0.02 0.002 0.01 04 0.09
232859 7 8
2330.41-
Sandstone MLA 94.6 0.01 0.2 28 09 12 0.002 0.0002 0.0006 0.0003 | 0.0004 | 0.08 | 0.006 | 0.09
2330.55
1165.57-
Sandstone QEMSCAN 94.8 0.1 0.1 34 07 07 02 0.09 | 0.02 0.01
1165.65
1174.24-
Sandstone QEMSCAN 91.5 03 0.2 48 11 11 04 0.01 0.6 0.06 0.01
1174.33
1197.76- 0.0
Sandstone QEMSCAN 97.7 0.07 0.05 18 02 02 0.05 | 0.01 0.02
1197.84 4
West Wandoan 1
1207.61-
Siltstone and Sandstone MLA 33.6 03 38 447 154 0.1 0.7 0.1 13
1207.68
1225.70-
Sandstone QEMSCAN 97.0 0.05 0.06 21 03 0.4 0.1 0.03 | 0.05 0.01
1225.80
1229.43- 0.0
Sandstone QEMSCAN 98.0 0.06 0.06 12 02 02 0.02 0.2 0.03
1229.50 6
1552.63- 0.0
Sandstone QEMSCAN 98.6 0.04 0.06 0.8 0.1 0.2 0.03 | 0.01 0.02
Woleebee Creek GWB | 1553.00 6
4 1570.46-
Sandstone and Grainstone QEMSCAN 91.0 0.06 0.08 75 0.3 0.6 0.3 0.03 |0.07 [ 0.01 0.03
1570.52
All n=22 793 79.3 0.6 0.5 111 3.7 24 0.8 0.06 0.9 0.01 0.05 0.2 0.01 0.2 0.03
Sandstone (including
n=18 89.5 89.5 0.6 02 52 12 1.6 03 0.03 1.0 0.02 0.03 0.1 0.02 0.1 0.02
Medians Grainstone)
0.00
Interbedded Siltstone/Sandstone n=4 334 334 05 17 376 15.0 6.4 3.1 02 03 0.005 0.1 07 0.6 0.08
5

*MLA is like QEMSCAN in principle. Sample analyses were done at different times and for different research

projects that utilized whichever was available.
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Appendix B.1 Element Concentration Data

Table B1. Assayed Element Concentrations of Sampled Rock Core Intervals (mg element per kg rock).

Depth c P |R |RE s T z
Well
(mRT) Al |As|Ba|Be|Bi|Ca|Co|Cr|[Cs|u| Fe |Ga|Ge|Hf| K |Li[Mg|Mn|Mo[Na|Ni|P|b|b|E|S |sb[sc| si [nfsr|h|[Ti|Ti|[U[V]|Y|n|z|H0]|LOI
1215.47- <D | 0.0 8. [02] |4102 0409 16308 <D 4.2 02 4233 [ 2. 2. 00]05]8. |3 18,32
121559 5785 (44 (33| L |1 |743|15(2| 4 [13] o [17] 3|8 [<DL[23|225( 4 |2 |355| L |25]|2 |5 [26|645| 5 |11| 39 |5[13[2|822| 7 |9 |6[4]24]32]3135] 6
Chinchilla 4
1218.02- 89,77 23 03 14,20 12,03 138 07 3283 [ 4. 623]04 13|22 71,45
1218.10 s |15[9|16| 6 |383]|15[7a|99(22]| 8 [26|22]|66( 6 [42| 4 [272[17]690| 28 |151]|25(73[229]806| 5 |14| 50 |6 [s4[20| 5 | 8 [44[98[20]0 |6 |4611| 5
00|00 .02 01|07 01 4.3 0107|4514 | 4. 1 00]04]5. |25
103248 9319 | 26[28| 5 | 2 [295]|18] 9| 3 |19]| 628 |20| 7 | 0 [<DL|38| 93 |68 | 5 |165(93]|80 922050 |7 [6| 33 |o[14]|9|574]| 6 |6 |3]5]0 [23]|1,248|7485
1033.88- 58,86 12]05 |02 9. 05 04 3794 [ 2. 4,00{ 02 15 46,15
1034.00 5 |70] 2|8 |0 [266]|65]|a0[43|5]8289(15]|1.1]|49(7,588| 16 [843| 63 | 1 [658| 16 91 |15[39[125(305| 1 [69| 21 |9 [49]|11| 8 | 8 [25[49|16|68| 7 |3908[ 1
1066.00- 1343 30 07 17,65 1,90 07 12 08 2823 [ 6. 711[08 14 1024 86,04
Tipton 153
1066.24 80 496 |26| 2 |718[11 (93] 19 |41(6631|39 [27(74| 2 [86| 6 |24 | 7 | 92038 |163[a8| 4 |309|429| 7 [21]| 06 |4 |72(29| 8 |1 |73]|5[33]8 |5 |7826| 7
1067.92- 29,76 0200 6. 4232 07 1,17 01 9. <D |01 3880 [ 1 6.(1,94 01 8 419
1068.00 5 13|71 6 |9 [s23]|25|16[15[7]| 6 [91] 7 |26]3160| 18| 1 [909| 5 366|025 |47 |9 [17] 71| L | 2 |90] 06 [6|21|8] 0 |0 |14]a0|9 [30]91[1329] 5

1093.00- 0.3 <D [ 0.0 07]3.101 02107 02| <D [ <D 3. (2 <D [ 0.1 (064540 | 2. 1 0.0(04(5. |2 [6.

1093.19 8490 [ 9 |29 L | 1 |206| 3 (1|9 [16f 472 [19| 2 | 8 |<DL|22|102|73 |0 | L | L [54(2

@
8
5
=
~
~
o
-
»

8382 1 [0 [7]8]1[24]1,775)9,425

2263.61- 24,63 17103 [ 0.0 [ <D 7. 0.3 15,20 02 9. 03 4326 | 2. 2. 02f07 6. 10,82
2263.77 9 31(5] 2|4 L |47]|10]|14| 9 |1,264)48| 8 [19| 4 [66]214| 13 | 2 |529|6.1|132]| 1 (4926 [192]| 8 |20| 86 |6 (224 [846| 9 [ 3 [10|7 [15|60 (1,882 4
2267.05- 33,26 21(05]0.1 7. 20,42 0.7 21,77 <D <D 05 3978 | 3. 3.(1,29| 04 7. 24,78
2267.23 9 |46| 4|6 |2 |344(57]|12(21|5| 4 |63|4 |16| 8 [82[912]|652| L [332]90| L |15[64|51|217]| 8 [35( 13 |335|9| 9 | 5 |1.0[18( 7 |45[48(2036| 1
2267.71- 108,7 39 19,03 1,46 1,11 11 07 300,8 | 7. 59607 11 1020 {13,02| 93,14
2267.84 26 |50 0 [65)1.0]394 (405616 [20(5360(30 |2.6|6.0| 6 |84 | 7 |26 (34 3 |81 [184(34) 7 |199|510( 3 [16| 51 2163|19] 8 0 (472 34|83 9 5
2274.10- 20,66 17104 0.1 [ <D 9. 04 11,78 05 1,25(04 430,3 | 2. 2 03|06 5. 12,09
227418 0 |41]4|5 |2 | L [46]11|16]|1]|3207|44[ 9 |10 5 [74[180| 81 [0 [397|78|123|10(54[27| 7 | 5 [13[ 08 |3 |28|4|503| 8 | 3 [12(9|20[29(<DL| 7
2281.82- 55,75 24 0.2 15,56 08 0.6 3844 | 3. 9. (3,68 0.4 17 33,72
‘West Moonie 1
2281.92 6 385|181 [84]13]52)|45]15|2479|15[15[49| 0 [20|680| 10 | 1 |686 |21 |232|15(75(143|336| 1 |83| 48 |6[53]|2| 3 9 (2664|3454 0 (2713 1
2284.13- 24,00 0301 | <D 0.6 03109 05 7. 04 450,2 | 3. 1. 0.1]05 6. 16,48
2284.24 3 29 (46| 8 | 2 L |69]|10] 6 |18]| 665 |49 2 [ 2 (215884 | 16253 | 9 | 191 |11 |127|8 [10( 30 | 89 | 5 |16 79 |5(23|9 (923 0 [ 4 [14| 1 [21|25(1,783| 8
2288.49- 19,60 [ 0.8 0.3 (00| <D 077, 03 0.1 [ <D 7. 02 4043 [ 2. 3. 0008 4.19. 16,12

2288.61 3 8 (386 |7 | L 1912|5255 |52 1 [1.0[1995(75|209|52| 3 | L |[69|111|7 [11[32|81 |2 |18] 76 |0[14]|0[736| 7 [ 1 [12]5 |5 [33|1422| 1

2294.83- 0.9 0.1 (00| <D 5.103]6. 05 <D | <D <D |5. 4. 0.1 468,5 | 2. 7.11,80(0.0 (08| 7. |6.

2294.98 65003 (47| 9| 6 | L [13]8 |4 |2]|<DL|26(7 |16(2404[29( 93 |49 | L | L [37| L |4f4a|7a]119]6 12 13 |4]|21|9]| 0 |5 |5 [5[4]13[54[2640]6404
2297.19- 146,6 36 0.7 1 23,69 2,11 13 1,02 2679 | 6. |12 7,97] 0.9 15 31|23 1244
2297.37 10 |14 9|89| 3 281|383 |27 |44|7342(38 24|67 6 |109] 0 |23 [28]|924| 78 |495[47| 8 [337| 0 [24|22| 78 |8 |1 (29| 1 |3 [69]2|28|8 |5 |7911]| 43

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.



https://doi.org/10.20944/preprints202511.1669.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 November 2025 d0i:10.20944/preprints202511.1669.v1

19 of 36
2298.73- 12,24 | 09 03]00]| <D 7.104|5. 02 <D | <D <D 6. |6. 0.1 4457 | 1. 2.(15700]07] 8. |3.
2298.82 4 7 |50 4 7 L 269 9 1|<DL |26 5 |1.6]2542]|4.0]|115| 39 L L |32(L 1|5 f(29(111| 7 |13 07 8148 4 7 6 8 |5 |17 (551,966 | 8,755
2303.99- 05 0.1]00| <D 2.103 0309 <D | <D <D|3.|3. 0.1 452,8 | 3. 3. 00044 (2|8
2304.14 5709 9 (36| 6 5 L (129 ] 1 |12(3061(19] 3 | 8 [<DL |3.0]|177 179 L L |44 L [8[1]38]|60 0 |11 39 3104|3223 [5 6|47 |30]1,19] 8425
2311.19- 0.7 02|<D| <D 2.(03]6. 03 <D | <D <D|4.]2. <D |01|08]|4415(1 4. <D]05]3. |2
2311.25 5455 | 7 [48( 3 L L (126 |1 |5(1229(17] 2 [12|<DL|29]| 77 | 61 | L L |22(L |3|8]|37|L 017 24 8125|392 L |7 |8 |5(10]39]1269] 7,175
2314.05- 0.1 | <D 1.102 09]0.1f0.6 <D | <D <D|3.]1. 0.1]03[4569 |4.|8.|1. <D|03]2 |1
2314.17 1,878 (1.2 |41] 7 L |251(69]|8 |6 |21|<DL|3 | 4 |3 [<DL|22]| 44 |75 L L |48 L |68 ]18]|135| 2 |4 99 991|170 L [ 5 [2|6|11]19]1,228] 4,404
2319.26- 03 0.1|<D| <D 1.103 02]08 <D | <D <D|3.]2. <D |<D |04 ]4862[1.]9. |2 00]03]2 |2
2319.37 2526 4 |40| 5 L L [12/9]| 0 |13[<DL|11]) 0 | 4 [<DL|27] 61 |95 L L |39(L|7|3]25| L L |5 54 210|156 6 [ 6 [0 |0 [11]20] 940 | 4,072
2322.61- 04 0100 <D [07]8.]04 0.2 <D <D |3.]4. <D |01 4386 | 3. 2. 00]06]6.]3.]6.
232273 6283 7 |57] 1 6 L 6 2] 6 |14] 613 |20 3 |19|1,288[27|102| 10 | L [165|23 L |94 |28 | L 2 |12 58 0136|789 3 8 (0|95 ]|63]1,493]5473
2323.76- 13,30 (0.4 0200 <D [08]7.]03]4. 0.3 <D | <D <D |5.]5. 0.1 4753 | 1 3.1218(00]07 (8. |2
232395 2 9 |62| 3 7 L 7 (4|8 |2|1,008{25| 1 |1.4|3436[3.6|112| 15 | L L |28 L |[4f[0]|35]|8 |5 |13] 40 7164 2 6 | 4 |4|7]13[40(2,049| 8,803
2325.88- 13,84 (09 0303 | <D 05| 5. 09| <D <D 6. 0.2 469,2 [ 4. 3,08(0.0 24 10,17
2326.00 3 9 |72 0 0 L |13]|15(2 |0 <DL |52]1.1(68]|1,753|49|124| 19 9 L |28 L [42] 1 [153] 66 1 |32 70 2121(19| 0 5 |23|15|10|20| 3 | 983 2
139,0 39 0.5 18,03 194 07 11,07 13 0.8 2770 |7.113 85207 11 38 87,45
232859 44 40|10 |60 8 | 2982219623 |43(7,017|41 |29 11 4 84 6 20 7 3 43 [430]32) 5 (290|374 | 0 |19 78 5(0]35] 8 4 |71]2 (35|29 2 |5,501 9
2330.41- 04 0.1 0.0 09]4.]/03 0209 <D 5.13. 01]109|4355]3.]9.|2. 00056 (2|6
2330.55 7717 [ 1 |66| 7 6 |180| 8 | 3|8 |19[403 (18| 0 |7 |<DL |32 51 |28 | L |234|18(|84 1|9 ([21[48 |3 |5 19 9(9|0|626| 3 [3[1|7|5]31]900]6751
2333.23- 04 01]|<D| <D |06]5. ]03]5. 070104 <D | <D <D|2.|2 <D [0.1|04[4821(1.[8. |1 <D 03|21
3,453 1|57 7 L L 8 9 1 3 |<DL| 8 4 2 | <DL |31 56 | 21 L L |13[L]|Oo]O|14 L 1 2 48 8l2(2]612] L 6 8 |2 |11|13]1,913| 5,597
2338.75- 14,09 (0.7 03]0.0]| <D 9. (05 04 0.1 5. 6. 0.1 4395 | 2. 211,111 00|05 3.]8.
2338.85 4 0 |52 2 8 L |15]7 2 |11| 527 |37 9 [1.0[1,521(51 ] 147 | 3.2 0 [192|31|37|4]|6|42] 31 9 |15 57 2117(8 3 7 6 |12]9 | 6 |33|<DL | 8929
1165.57- <D <D | <D 3.102 0.1 <D | <D 02 <D |7.] 4. 187102 431,6 | 4. 2. 00]05] 5. |3. 12,72
1165.65 9274 | L 35| L L |205|37|8 3 121|368 |25]| 8 [15(3319( L L 5.4 7|77 44| L |34 |27 7 0|10 83 0121|607 | 5 4 7 |5|14]48(2334 3
1174.24- 12,71 | <D <D | <D 03 05 <D 04 11,10 <D |8.|7. 2,09(02 421,0 | 3. 7.1252]00 7. 12
1174.33 7 L |40| L | L |[69]|29[12| 2 |13]|532 |39 4 |35|4583| L |150|33| 2 2 66| L |7]|3[65]| 5 4 (23] 80 31910 1 6 |12]14|2 |27 8 (2454 7
1197.76- <D <D | <D 3.(01 01]08 <D 0.5 <D|6.|2. 3,10] 0.2 0.6 | 424,0 | 5. 2 0.0]05]5. 2. 13,96
1197.84 7715 L |51 L [ L [ 98 [53|8 | 5 |24| 415 (19| 7 | 5 6243 L |213| 11 | 4 [936|78| L |1 |5 |25]| 4 1 4 87 1114|371 5 1 |3|4]|15|28]|1,577 1
‘West Wandoan 1
1207.61- 131,1 33 0.4 11 13,99 1,90 10 270,0 [6.]13 781107 15 21|25 1209
1207.68 04 132|180 |567 42| 1|15(|36(6519|36|3.2|74| 2 71 0 27 |3.1[963 | 87 84641 0 |361]|970 1.3 |19 09 6[1]29] 0 4 |61 3|31 1|7 [8425| 04
1225.70- <D <D | <D 4.101 01]08 <D | <D 0.3 <D|4.| 1. 0.7 ] 442,2 | 3. 2. 00044 |4
1225.80 5570 [ L |23| L L |104(21]0 1 |16 419 |14 9 4 (1,975 L L 89 9 |636|54| L [1]9[25(769]|13]| 4 71 of11|1|732] 5 9 712 |15]|31] 677 | 7,418
1229.43- <D <D | <D | 1,07 2,101 0.1]0.6 <D | <D 02 <D|3.|1. 14801 |04 | 4558 [3.[9.|1. 0.0 3.]12.]8.
1229.50 4963 | L [19( L L 4 |19]1 4 |22] 661 |13| 7 1 |2930| L L 5.0 2 |773|34| L [4]4 |25 0 7 2 36 4121|9353 5 |11|4|0]|7[20]241 |7814
1552.63- 0.1 <D | 0.0 2,101 0007 <D <D 2.1 0.1]04 (4627 | 3. L1 00]03]3.]2.]5.
Woleebee Creek 1553.00 2752 5 33| L 2 | 140|254 | 4 |21 244 [1.1] 9 4 |<DL |23 25 (32| L |296| L (31|73 ]| 15251 8 7 56 41032181 8 6| 1|2 (24350 |2842
GWB4 1570.46- 15,60 <D | 0.0 9.10219. 04 02 <D 7.13. 02 4448 | 2. 4. 0006 4. 11,33
1570.52 2 20(33| L 9 | 144 (39| 2 7 [ 3548 [40| 1 [12|<DL 52| 71 | 47 1 (301 L |[58]|5]|1)49]|434|0 |17 34 6(18|1|627| 5 3 (171 [2435( 231 2
13,00 0.0 8. 6. | 5. 437,0 | 3. 2. 0.0 4. 11,07
Medians
All 9 13(52(03 9 |273 (27| 7 |04 |13(1,118(32|04[1.3[4583|51|162| 10 (05636 (6.3 |117|7 |5 |33 |320]02]|13 88 3169|834 7 [07[10|1[15]40]1,832 8
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0.0 7. 5.0 4. 441,8 | 3. 2. 0.0 7.13.
Sandstones 9,296 | 1.0 (48 (03| 7 |205]|23] 6 (03|12 644 |25(03[1.0|3,160|3.8 [ 124 | 82 | 0.3 | 366 |46 | 82 [4 | 4 [ 28 [205]02 (1.2 97 0145 |734| 6 (06| 9|7 [14]|33]1,535|9,177
132,7 35 17,84 1,90 12 279,6 | 6.| 10 7,46 12 11|24 90,30
Interbedded 42 9210 |43]06|389|30)|95(18|38(6,824|37|27|7.0 3 84 3 25 [23]943 | 60 |307 (38| 0 |300| 658 | 0.8 |19 92 712 (29| 4 071659 [32]9 |0 7,868 2

Table B2. Step 1 pH 7 Extracted Element Concentrations (mg element per kg rock).

B M| M
Well
Depth (mRT) | Al [ As |a| Be | Bi |[Ca|Co| Cr [Cs |CuFe | Ga | Ge |Hf | K [Li| g [ n |Mo[Na|Ni(P | Pb |[Rb|REE| S | Sb | Sc [Si|Sn [Sr| Th |Ti | Tl U v Y |Zn| Zr
1215.47- <D |0.00 <D <D | <D <D <D [ <D <D <D <D | <D <D 0.0
Chinchi |1215.59 L|3 |2 L |74]|0.07[<DL [0.03] L | L |<DL|<DL| L 02(39] 5 L|L L |0001|03[<DL[137| L |<DL| L | L |2|<DL| L [0.02]|<DL|<DL| <DL | 5 |<DL
lla4 |1218.02- <D |0.00 0.000| <D |13 <D | <D <D | <D <D [ <D <D <D <D [0.00 <D
1218.10 L|6 |6 4 L|6005(<DL|02|L |[L |<DL|<DL| L L |02]|70] 3 L |L|o1|L [0002/07]0001|219| L [<DL|L | 6 [5|<DL| L |0.03 [<DL|<DL| <DL |03 |<DL
1032.35- <D |0.00 0. <D 0.00 <D | <D <D <D <D |0.00| <D | <D | <D <D | 0.00 <D | <D <D <D
103248 L[4 [8|<dL| L [45] 6 |<DL[002| L | L [0.002|<DL| L Lf7|L]|4|L|L|L]ooo4j02(0002] L | 9 |<DL|L | L |2[<DL| L |0.007|<DL [0.006 <DL | L |<DL
1033.88- <D <D <D [ <D <D <D [ 0.00 <D 0.00 <D | <D <D
1034.00 L (0022 |<DL| L |46]|0.06| <DL [02 [ L [ L [<DL|<DL| L |275f02[27| L | 3 |659[0.1| L |0.002| 1 (<DL |27 | 3 |<DL| L | L |3 [<DL| L | 002 |<DL [0.003 <DL |03 |<DL
Tipton |1066.00- <D <D |16 <D | <D <D <D <D 0.000 <D [ <D <D
153 |1066.24 L [001{4|<DL| L |7]|03|<DL[03|L |L [<DL|<DL| L |198(04[29| L |0.04|332(03| L |001|2 [ 7 |47 |001|<DL| L [ L |7 [<DL| L |003|<DL 002 <DL |04 |<DL
1067.92- <D [ <D [0. <D 0.00 <D | <D <D | <D [<D <D | <D | <D | 0.0 | <D <D <D | <D |o0. <D <D
1068.00 L|L|[s|<o|rL|27| 1 |<DLfo04f L |L|<DL|<DL| L | L |[L[33|L]|L|L|[8]|L]|<DL|02[<DL L [<DL| L | L |8[<DL| L |0.003[<DL|<DL| <DL | L [<DL
1093.00- <D |0.00 <D 0.00 <D [ <D <D <D <D [ 0.00 <D 0.000 0.00 <D | <D <D 0.0
1093.19 L|8 |5 L (53] 2 [<DL[001| L | L |<DL|<DL| L L|n|L|2 L |0001|02| 9 1 [<DL| L | L |2|<DL| L |0.003|<DL [0.006]| <DL | 2 [<DL
2263.61- <D <D <D [0.000 [0.000| <D 0.0 0.00 <D 0.00{0.000 <D | <D | 0. <D 0.000 | 0.000
2263.77 L |oo1|2|<DL| L 1 | <DL [002(08| L | 5 4 | L |193[3 |41 |5 |[63]2]|L|00602f0001|44| 5 | 8 |L| L |7[<DL| L |002|<DL| 3 1 3 | <DL
2267.05- <D | <D <D <D <D <D <D <D 0.00 <D | <D |o. <D 0.000
2267.23 L| L |2|<DL| L |19|05|<DL|0.03|02| L |<DL|<DL| L |285| L [8 | L L |07 <DL |0.2| <DL | 31 8 [<DL|L | L [7]|<DL| L |0.02 <DL |<DL 4 2 |0.004
2267.71- <D <D |12 <D | <D 0.00 <D <D <D <D | <D 0.000 | <D 0.000 | <D [0.000
2267.84 L |0.02|11|<DL| L | 0| 2 |<DL| 03| L | L [<DL [0.004] 1 |345[06(19| L |04 |679| 4 | L |<DL| 2 0003 L |0.02|<DL| L | L |12 2 L | 002 <DL | 0.01 1 L 4
2274.10- <D <D <D [0.000 [0.000| <D 0.0 0.00 [ <D <D 0.000 0.000| <D [ <D | 0. <D
227418 L [0.012 [0.002] L 1 | <DL |0.02/08]| L 4 5 L [152|3 |43 2 L|2|L[002(01] 8 42 001 8 L| L |5[<DL|L [001]|<DL|<DL| <DL | 3 |<DL
2281.82- <D <D 0.000 0.0 [ <D |0.000 <D <D <D <D <D
West
2281.92 L [0.02(7 [0.002] L |47 2 8 01]5 | L 5 [0001] L | 139|017 | L 01158 2 | L |0.01|06(0.002f 46 [0.02]|0.002|15| L |4 [<DL| L [0.02|<DL|0.004f <DL | 3 |<DL
Moonie
2284.13- <D 0.000| <D <D [0.000 {0.000| <D 0.0 <D <D <D | 0. <D
1
2284.24 Ljoo4|3| 8 [L 08 | <DL [0.02[01| L | 6 6 | L |169|6 |2]|L [004f61 08| L |01 [01[0001]|10 |002f{0.001| 8 | L |6|<DL| L |0.01 [<DL[0.004| <DL | 2 |<DL
2288.49- <D <D <D [0.000 {0.000| <D 0.0 <D <D 0.000 0.00{0.000| <D | <D |o0. <D
2288.61 L |oo1|2|<DL| L 02 | <DL [0.02[04| L | 6 4 | L |167] 4 |o9| L [0.01 06| L [oosfor] 6 |7 |8 | 8 |L| L [4]<DL|L [0.003[<DL|0.003| <DL | 0.6 |<DL
2294.83- 0. <D <D <D <D <D <D <D [0.000
229498 20 (0059 |<DL| L 021005 |002] 1 001 |<DL| L 81| L |5[L 03 0.09 |02] 01 L |001|<DL | L [003[1]002]| L 3 0.01 | 0.08 | 0.006 | 0.2 | 0.03
2297.19- <D <D |12 00 [ <D <D <D <D 0.000 <D | <D <D 0.000
2297.37 L 0067 [<DL| L |3 5 |001|04| 2 | L |0002)0005( L 487 3 [28( L [0.2]493| 5 | L [0.006] 3 5 [145[009|<DL | L | L |8 |<DL| L [006| 7 |002( 002 | 3 |<DL
2298.73- 0. <D <D <D <D 0.0 <D [ 0.00 <D | <D | 0. <D |0.000
2298.82 17 (0048 | <DL | L 0.2 [ 0.02 (0.02] 0.4 0.007|<DL [ L [411| L |3 | L 0.1 00719 1005| L 7 [<DL| L | L [5]0007] L 7 10.004( 0.06 | 0.004 [ 0.4 | 0.02
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2303.99- <D 0.000| <D ] <D <D ] <D <D [] 0.0 <D | <D <D 0. <D 0.000
2304.14 8 L 1 2 L 0.09(0.006 (0.02| 2 L [0.001 | <DL L L 4 L 03 002 | 7 | 002 L L |<DL| L [0.01|7[0.003] L |<DL 7 0.01 | 0.002 | 0.3 ]0.009
2311.19- <D <D <D <D 0.0 <D <D | <D [ 0. <D
2311.25 4 10031 | <DL 0.1 | <DL |0.02{0.8 | L [0.001|<DL L L 4 L 0.1 002 |9 | 002 L |<DL| L L 7|<DL| L 0.001] 0.02 | 0.001 | 0.2 {0.007
2314.05- <D <D <D 0.0 <D | 0.00 <D 0. <D 0.000 0.000
2314.17 3 (0071 |<DL 53 0.4 [0.007(0.01| 4 <DL |<DL | L L|4]L 03 0038|001 L 6 |<DL| L |001|7|<DL| L 7 0.01 8 2 | 001
2319.26- <D 0.000 <D <D <D 0.0 <D | <D |o0. <D 0.000
2319.37 L (0022 |<DL 0.06 | <DL [0.01 1 3 <DL | L L|3]|L 0.1 0.005| 5 |0.005 <DL | L L |[6]|<DL| L |<DL 4 10.008| <DL | 0.7 | <DL
2322.61- <D <D <D <D 0.0 0.00 0.
2322.73 L |002|3|<DL| L 02002001 2 L |0.004])0.001| L [417]| 3 | 3 |03 106] 0.1 0.05 (0.1] 0.07 5 10.004] 15 [0.02] 9 |0.009 | 0.8 {0.001 [0.002| 0.03 | 0.004 | 0.4 | 0.03

2323.76- <D <D <D <D <D <D |0.00 <D 0. <D

2323.95 26 0.03|1 <DL | L 0.07[ 0.04 (00204 L |0.009|<DL | L [678| L | 5| L 02 0.06 [0.1[005( L 6 [<DL [ L [0.01[8]0.008] L |<DL [0.003| 0.09 | 0.005 |0.6 | 0.05
2325.88- <D <D <D <D 0.0 <D <D 0. <D

2326.00 13 (0022 |<DL| L 0.2 | 003 [0.02]03 0.005|<DL | L [286| L | 3L |02 02 02 |9 004 L [002)<DL| L [0.02]5 (001 L [0.005]0.002| 0.07 [ 0.003 | 0.6 | 0.03
2328.54- <D <D 00 [ <D <D <D <D |0.000 <D <D 0.000 | <D
2328.59 L ]0.04)|11(0.001| L |99]| 0.1 |<DL |03 | 4 | L [0.001(0.002) L |270|04 (22| L |0.07|375/04| L 7 2 10.003| 22 |0.06(0.007( 45| L [8|<DL| L |0.02 [<DL | 0.02 1 L | <DL
2330.41- <D <D 0.00 <D 0.000 | <D 0.0 <D <D 0.0 0.00 0.00| 0. <D 0.000

233055 L (0023 |<DL| L [16] 02 |0.004 7 | 4 | L |0002] 5 | L 2 (1L 48 (01| L |004|6 [002] 5 | 4 |0002 8 [ 7 |4[0002] L |0001| 6 |0.020001]02]001

2333.23- <D <D <D <D <D 0. <D

11 (0.02( 2 | <DL 0.07| 0.02 (0.01] 2 0.005| <DL | L L|5]|L 0.1 0.05 0.1 0.03 L [<DL [ L [0.02f9]0.005| L 0.002| 0.05 [ 0.002 | 0.5 | 0.02
2338.75- <D |0.00 0.000 [ <D 0.000 <D [0.000 <D 0.0 <D 00 [ <D 0.00 <D | <D | 0. <D
2338.85 L[5 (3] 8 |L 01| 2 foo2f 1 [ L[ 6 Jooo1| L |207( 4 2] L |00o2[79|9 [ L |ooo9|o1f0001]| 8 | 7 [0.001| L | L |4 [<DL| L |0.004|<DL [0.006 <DL | 2 | <DL
1165.57- <D <D <D |222 <D 1,260.00 <D [0.00 0. <D 0.000
1165.65 L 1 12| 08 [ <DL [0.02 09 [ L |0.002| <DL | L 6 L 10.05|581]05 0.02 [05( 002 2 8 [<DL|L | 2 [6]|<DL| L [0.008 6 |002]| <DL |05 |<DL
1174.24- <D 0. 0.0 | <D <D | 2,81 <D 1,7810.00 <D | <D |o. <D 0.0
1174.33 L 9 15(0.08 <DL [0.03| 9 [ L |0.002| <DL | L 1 13| L |0.07]641(02 0009 1 [005| 0 7 <DL L | L [9]<DL| L [0.006(0.003|0.03]0002| 5 |<DL
1197.76- <D 0. <D <D |497 <D 2,74 <D | <D <D
West
1197.84 L 5 44108 | <DL [001[ 1 [ L [0.002|<DL| L | 8 13| L |02(732]06 000107 [0.001| 6 |002[<DL| L | L |1|<DL| L |0.02 <DL | 001 | <DL | 0.7 |0.001
Wandoa
1207.61- <D <D |20 <D [<D <D <D 0.000 <D | <D <D
nl
1207.68 L |001|4|<DL| L | 1|17 |<DL|02| L | L [<DL|<DL| L |157|03 (72| 3 |0.05|351| 18| L |<DL| 1 8 |[260[001|<DL| L | L |7 |<DL| L |0.07|<DL|0.01| <DL |17 | <DL
1225.70- <D 0. 0.00 <D <D [1,23 <D <D | <D |o0. <D
1225.80 L 5 6|02|<DL| 7 2 [ L |0.002|<DL | L 6 L |01|323|04 0.001|02 <DL [763| 02 |<DL| L | L |6 |<DL| L |0.02]|<DL]| 001 <DL |03 |<DL
1229.43- 0. 0.00 <D 0.00 2,01 <D 1,34 <D [0.00] 0. <D
1229.50 4 4 20| 02 |0008| 7 [ 3 [ L [0003|<DL| 1 | 8 L |005]|439(05 002 [03]005 | 2 fo02[<DL| L | 9 [5]0005[ L [0.01 [0.001] 002000203001
Woleeb [1552.63- <D [0.00 <D <D <D <D <D <D <D [0.00] 0. <D
ee [1553.00 L|o9|3 L (10| 02 [<DL [0.01]{02]| L |0.003|<DL| L L|4|L 291 L |0.002]0.1 <DL | 55 |0.01[0.002| L | 3 |9 [<DL| L |0.003| <DL [ 0.04 [ <DL | 0.2 | <DL
Creek |1570.46- <D <D 0.0 | <D <D <D <D <D <D 0.0 0.00 <D | <D |o0. <D
GWB4 [1570.52 L |002]3 L[9]os[<DL[001| 8 | L |o.002|<DL| L L|3|L [oosf L L |0003| 9 [<DL|111| 9 |<DL| L | L |6 [<DL| L |0.009|<DL [0.01 [ <DL | 3 |<DL
<D <D <D <D <D <D [0.00 <D 0.00 <D | <D |o0. <D
Median | All (n=36) L |oo1|2|<DL| L [13| 02 [<DL|0.02]03| L |ooo1|<DL| L [181| L |4 |L [ 3 [2¢4]02]| L [001[02]0001| 16 | 8 [<DL| L | L [8]|<DL| L [0.007[<DL | 001 | <DL |04 [<DL
s Sandstones <D <D <D <D <D <D |0.00| <D <D 0.00 <D | <D | 0. <D
(n=30) L |001|2|<DL| L | 8]02|<DL|002|06| L [0002(<DL| L |168[ L [4 | L | 2 L |02] L [0.02]0.1]0002]| 8 7 |<DL| L | L |7]|<DL| L |0.004]<DL | 0.01 [ <DL (0.4 | <DL

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Interbedded | <D <D |13 <D | <D <D <D <D 0.000 <D | <D <D 0.000

(n=6) L 0017 |<pL| L |o| 1 |<DL|03|L | L [<DL|0001| L |234f04[29]| L |0.06|363[ 2 [ L |o001| 2 | 9 |96 |001|<DL|L | L |8

)
<}

L[ L [003]|<DL|001| 05 [04|<DL

Shading indicates element was below detection limit in given rock samples.

Table B3. Step 2 pH 5 Extracted Element Concentrations (mg element per kg rock).

Well
Depth (mRT) Al |As|a|Be | Bi |Ca|Co|Cr|Cs|u|Fe | Ga|[Ge| Hf | K| Li |[Mg(Mn| Mo |Na|i|P [b[Rb[E | S [Sb[Sc|Si|Sn|Sr|Th|Ti| Tl U |[V[Y |Zn]| Zr

0.0 0.00 <D <D |o0. 0.00 [ 0.0 <D 0.0
Chinchil |1215.47-1215.59 | 346 | 4 | 6 <DL 48 | 1 1 9 |4 756|002 0.02] <DL <DL| 15 | 58 |0.001 | L L [4]004(/08|48 | 6 7 2421002 1 008 L (001|004 6 [01 | 3 [0.02
lad 0.00 <D <D 0. <D 0.0 | <D [ 0.00 <D 0.0

1218.02-1218.10 [ 55 | 02| 6 |0.07 [0.04| 62 030103 | 2| 15 [ 001 | 4 |0.001| L (<DL| 24| 6 |0002| L |6 | L |3 |03 |04]|46|0.02] 8 L 5 2 |005| L | 002]008| 3 |009( 7 |0.07

0.00 | 0.00 0.00 0.00 <D <D [o0.|<D <D 0.0 <D
1032.35-103248 | 552 |09 3| 7 [ 1 |49 |06]|02| 4 [6| 74 [003| 2 |<DL 019 |rjoor|rLfofr [2foo2|o3|L [002]4 [171]009]| 1 [0.03| L |0.005(0.01[03]005( 2 [0.02
0.00 <D <D <D <D <D 0.00 <D

1033.88-1034.00 | 564 [ 1 [ 7 [0.08]0.05(39 |09]07]02 |2 |50 |003| 7 [<DL| L |04 (17 [ L (0009 L [1| L [5]03 |05 L [002]01]229| 8 2 (008 L |0.02[006]04]0.08| 17 [0.04

Tipton 0.00 [ 0.000 | <D <D <D <D <D 0.00 <D

153 1066.00-1066.24 | 314 (06 [ 9 [ 02 | 02 (190 3 |02 ] 0.6 [12| 18 | 0.02 | 2 6 L0826 L [003|L [3fL[19[08]03[L |005]|02]142( 6 7 (02| L [002[008]04]0.06| 19 [0.04

0.0]0. 0.0 | 0.0 0. 0.00 | 0.000 [ <D 0.000 | <D <D | 0. 0.0 0.00 <D | 0.00 <D [ 0.000

1067.92-1068.00 | 85 | 2 |7 |0.01 (001 |19 | 4 | 7 |0.01 6 | 174 |0.007| 2 7 L |<oL|24 |12 2 | L |1]|L]|9]002]5 2 [o1| L | 8 fo3]|oo1| L | 5 |001]|01f001( 1 ]003
1,19 0.00 0.00 0.00 <D <D | 0. 0.00 [ 0.0 <D [ 0.000

1093.00-1093.19 | 5 023 2 9 102|02) 4 (7|55 )]006]| 5 [0.002 <DL| 7 L | 007 L |6]003]03 7 3 |209]| 01 |04]003| L 7 1001(04(005] 1 |0.05
0.0 | 0.00 0.00 <D <D | <D <D <D <D 0.0 | <D <D 0.00 0.0

2263.61-2263.77 | 15 | 0.8 | 1 |0.02 [0.01 07| 2| 5 |42 [0006] 3 |<DL| L |002| L [L [<DL| L |1| L |3]003|02|L [003]2 | L |009(02[006| L |0001| 9 |2 [006[ 1 |<DL
0.0 1,13 0.00 <D <D <D 0.0 | <D <D 0.00 [ 0.0 0.00

2267.05-2267.23 [ 16 | 09| 1 ]0.03(0.03)28 0.7 2 [001|2]| 9 [0004] 5 | <DL | L [<DL| 29 | 30 L1 2 (002|011 L |003) 6 |L|[01]|02/004fL |<DL| 5 4 [003] 3 9

0.00 <D <D <D <D <D 0.00 <D

2267.71-2267.84

@

31 (0.6 (2107 | 04 (87 | 15|02 02 3|46 | 001 | 5 [<DL| L |01 |5 [L [005|L (30 L [14[<DL[02| L |<DL|02|142| 4 6 |01 | L [<DL[004]02]|0.09| 7 [0.03

0.0 | 0.00 0.00 <D [0.00] <D | <D <D | 0. | <D <D | <D <D [0.000 | 0.00 | 0.0
2274.10-2274.18 | 15 |09 | 1 ] 0.02 [ 0.06 05| 2 5 | 4|57 [0006 2 |<DL | L 3 L L |[<DL| L [8|L [2]002/01[45]006| L [ L [007]01]001| L 2 7 2 [0.04] 1 |<DL
0.0 0.00 <D <D <D <D <D 0.0 | <D <D 0.0

2281.82-228192 [ 36 | 1 | 5|02 (01|23 | 4 |5 [006|3 ] 15 (0005 3 |<DL| L [01 )3 | L |0O5|L |7|L|6|01]01]|L|007|3 L |<DL| 2 [0.01| L |0.005(0.03]| 8 |0.04[ 10 [<DL

West
0.0 | 0.00 0.00 <D <D [ <D <D <D 0.0 [ <D <D | <D <D 0.00 [ 0.0
Moonie
2284.13-228424 | 21 [ 1 [ 1]0.04(0.03 1 2 5 2| 7 (0003 2 |<DL| L [003)| L | L |005|L |3|L|5/002|5]|LJ004fL|L|[002{02]|<DL| L [<DL| 8 3 [0.01] 3 |<DL
1
0. 0.0 [0.00 0.00 <D <D | <D <D 0.0 | <D <D | <D <D 0.00 [ 0.0 | 0.00
2288.49-2288.61 | 14 04| 5 [0.03]0.03 062 | 4 |4 4 [o002] 2 [<DL| L |oo2| L [ L [<DL 2| L |3]002|5|Lfoor)]L|L|oo6fo1|<DL| L |<DL| 8 |3 | 8 [07]|<DL

0. 0.0 <D <D | <D 0. 0.0 | <D 0.0 | <D 0.00 | <D 0.0 | 0.00 0.00
2294.83-2294.98 | 10 0.1 [ 4 [0.01]0.01 03| 1 [<DL|2 0.002 | <DL [ <DL | L |<DL L 6 2 (001 6 [ L |001] 4 L|02]01] 4 L | <DL [0.01] 4 8 102] 4
<D 0.0 0.00 <D <D <D <D <D 0.0 | <D <D 0.0

2297.19-2297.37

00| 1 |24(04 |0OO5( L [ 8|5 |09 [4]22(0005( 4 |<DL[L [06| 2 [L |01 L (1f L fiof 1 Jo1|fL |01]6 ]| L |<DL|9 [002] L |005]004( 4 [005]27|<DL

0.]0.00 0.0 <D <D [ <D 0. 0.00 [ 0.0 | <D [ 0.00 [ 0.0 | <D 0.0 [ 0.00 [ <D 0.00 [ 0.0 [ 0.00 0.00
2298.73-2298.82 | 10 (025 8 ]0.01 04) 1 10012 0003 |<DL| <DL | L |<DL| L [ L 5 2|7 4 | L 6 5 L|o2]8 2 L |<DL| 9 4 7 (08| 5

0. 0.0 0.00 0.0 [<D [0.00] 00 | <D 0.0 [ 0.00 [ <D 0.00 0.0 0.00
2303.99-2304.14 | 9 (0.1 |5 [<DL|0.01 06| 4 [001]|7]975 (0002 5 | <DL <DL| 21 | 38 1 1|<DL| 7 | L 7 8 L|o8]9 4 L |<DL| 2 7 |001f05] 4

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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0.0 |0.[0.00 0.0 0.000 (] 0. ] 0.]0.00(0.0 ] 0.00|0.0| <D 0.0 10.00 | <D ] 0.00 [ 0.0]0.00 | 0.0 [0.00
2311.19-2311.25 9 712 3 0.1 1 |<DL| 1 | 339 9 <DL | <DL <DL| 7 12 3 8 9 3 1 4 L 0.1 8 2 L 4 2 3 7 2
0. ]0.00 <D 0.0 <D 0.]0.00(0.0 [<D 0.0 | <D 0.0 10.00 | <D 0.00 | 0.0 0.00
2314.05-2314.17 | 10 (03| 7 3 L 1 2 |<DL|11 0.002 [ <DL | <DL <DL| 1 L 1 9 6 9 L |o01] 6 L 1 9 4 L 3 2 |001] 2 3
0.0 0.00 0.0 <D 0. 0. 0.0 | <D 0.0 10.00 | <D 0.00 | 0.0 0.00
2319.26-2319.37 | 10 6 |1 6 05| 2 |<DL| 7 0.002 | <DL | <DL <DL| 2 L 8 9 |<DL| 0.1 5 L|o05]|8 3 L | <DL 2 2 1002 1 3
0.0 0.00 0.0 | 0.00 0.00 <D <D <D | 0. 0.0 0.00 | <D | <D 0.00 | <D 0.0
2322.61-2322.73 8 6|2 8 |0.01 01] 3 2 8 | 47 10.003| 3 <DL | L |0.02] 2 L L |2 1(001] 9 5 L L |03 01| 8 L | <DL [0.01| 4 [0.02]0.3|<DL
0.0 | 0. |0.00 0.0 <D <D 0. 0.00 [ 0.0 | <D | 0.00] 0.0 | <D 0.00 | <D 0.0 | 0.00 0.00
2323.76-232395 | 9 9 |6 9 |0.01 02| 2 |001|2] 8 [0002|<DL|<DL | L |[<DL| 2 L 5 2 6 4 L 4 6 L|o1(01]| 3 L | <DL [0.01] 6 6 |09] 3
0.0 0.0 0.00 <D 0. 0.00 <D 0.0 | <D 0.0 <D 0.00
2325.88-2326.00 | 12 6 | 1(002]01 04 2 |001]|2 0.003| 4 <DL | L |<DL| 3 3 0.2 5 13 01| L |003|7 L o018 |002(L [<DL|0.03[01]0.02] 1 7
0.00 <D <D <D <D <D

2328.54-2328.59 [ 185 | 0.5]29| 0.6 [ 03 |108| 5 (02| 08 11| 33 [ 001 | 7 | <DL | L 1 (2L fooo7| L [9fL [8f 1 |02f[20]01]01]|180]0.01(10|0.05| L | 0.03|0.08[0.1{0.05| 2 |<DL

0.0 0.00 | 0.00 0.0 | 0.00 0.00 <D [ <D <D |0.[<D 0.00 [ 0.0 | <D [ 0.00 [ <D | <D 0.0 <D 0.00 [ 0.0 [ 0.00
2330.41-2330.55 | 8 71| 8 9 51021 2 |13|<DL[0.002| 2 | <DL 001 L [L Lf3|L|1] 6 4L 5 L|L|07|7 |<DL|L [<DL| 8 3 8 [0.a [<DL
0.0 ] 0. |0.00 <D <D [ <D 0. 0. 0.00 | 0.0 0.0 | <D 0.0 [ 0.00 [ <D 0.00 (0.0 [0.00 | 0.0
2333.23-233330 | 11 | 3 |5 2 02| L |<DL|3 0.002 | <DL | <DL <DL| L | L 3 613 |3 <DL| 2 | L|02|5|2|L 3 |28 ]9 |<L
0.0 | 0.00 0.00 <D <D | <D <D | 0. | <D 0.0 [ <D <D | <D 0.00 | <D 0.0
2338.75-2338.85 | 14 (0.1 [ 1 [0.03 | 0.06 02| 3 6 |7 |<DL|0004| 4 | <DL | L [003| L | L |<DL|L |3|L |2003] 9 | L |001|L|L|[008]01] 5 L | <DL |001| 5 [0.01] 2 |<DL

0.00 0.00 <D <D <D | 0. 0.0 <D
1165.57-1165.65 | 527 2 4|1 fo2f 5 11|26 |004]| 9 [<DL| L L]oo3s|L |9 2100307 |41 [001]| 3 |154] 0.1 [02]0.07| L [0.002]0.02]02[0.06| 3 |0.03
<D <D <D 0.0 <D
1174.24-1174.33 | 667 4 6 109(05[0.01]5 |27 |008]002[<DL| L 3| LoodfL [1 3|01 | 2 [52(001]| 7 |192|004(04|03 | L [0003]006]|04[01 |4 |003
0.00 <D <D <D 0.0 <D
West
1197.76-1197.84 | 299 2 9 |2 (02| 2 15[ 58 | 0.04|001|<DL| L 2 | L]oos|L (3 31004 1 [23[003| 2 |106|0.09(03[0.08| L [0.005]0.03]|02 (007 4 |0.03
Wandoa
0.00 | 0.000 [ <D <D <D <D <D | 0.00 <D
nl
1207.61-1207.68 | 124 | 3 |9 | 02 [ 0.1 [114[ 12|02 | 04 [ 8| 80 | 003 | 8 6 [Lfor|s0|L|or | |17 L |[7]05]06(41|005]02| L | 6 |4 [007]L |005[02]1|o02]|45]0.02
<D <D <D <D 0.0 | <D <D
1225.70-1225.80 | 71 1 4 10701 |<DL[9 [ 82 ]003|001|<DL| L L foo8| L [1 1|<DL{09| L [04 |2 | L |02[02[008| L [0003(0.03]0.1]005( 4 [0.01
0.0 0.00 <D <D <D | 0. 0.00 <D 0.0 | <D <D 0.0 0.00
1229.43-1229.50 | 27 1 6 |06| 8 |<DL[9 |94 001 | 7 [<DL| L L (003 | L |8 116 [05]) L [004f 1 L |03[02[004| L [0.003[001]| 5 |0.03( 2 9
0.0 0.00 0.00 0.00 <D <D <D | 0. | 0.00 <D 0.0 <D | 0.000
Woleebe
1552.63-1553.00 | 206 | 9 | 5 7 6|1 fo2f2]9f27|002]| 5 [<DL <DL| 2 | L L Lf9f 6 |o7]L]oor|2[97]01]03]006fL | 8 |o02f02]008]| 2 [0.01
e Creek
0.00 0.00 <D | <D <D <D 0.00 <D 0.0 | <D <D
GWB 4
1570.46-1570.52 | 65 |0.7 | 2 004 4|1 o1| 3 [2]25[001]| 3 |<DL <DL| L | L [003]|L Lf2f7 |oa] L o023 |[L [o04]01]002fL [0002]001f02]004]8 [0.01
0.00 0.0 [0.00 0.00 <D <D <D | 0. | <D <D 0.0 | <D <D | 0.000 0.0 0.00
All (n=36) 31 [02]1| 9 |oor| 4 |os|[5 |5 |4f28|0006| 4 [<DL| L |<DLf 2 [ L ooo1| L |9| L |2]002f{01]| L |001|4 |L fooof[o2]002fL [ 6 |oo1|6 [004]2] 6
Sandstones 0.00 0.0 [0.00 0.00 <D <D <D | 0. | <D <D 0.0 | <D <D | 0.000 0.0 0.00
Medians
(n=30) 16 [01|1| 7 Joor| 2 |oe| 3 [ 4 |4af28|0005| 3 [<DL| L |<DLf 2 [ L |<DL| L |8| L |2o01f01| L |oor|3 |L fo1forjoor|fL | 1 Joor|e [002]1] 5
Interbedded 0.00 [ 0.000 | <D <D <D <D 0.00 <D
(n=6) 154 |1 0615|103 [02 |97 | 7 02|05 |6 | 28 [ 001 | 4 3 L (0423 L |004|L |10 L |9[07]03]10]005[02|71][ 6 7 1006| L | 002 0.08]0.1]0.08( 13 |0.03

Shading indicates element was below detection limit in given rock samples.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table B4. Step 3 pH 3 Extracted Element Concentrations (mg element per kg rock).
Well Depth (mRT) Al | As | Ba | Be Bi | Ca|Co| Cr Cs |Cu| Fe Ga Ge Hf K Li (Mg|Mn| Mo |Na|Ni| P (Pb| Rb |REE| S Sb Sc Si Sn Sr Th Ti Tl u v Y | Zn Zr
1215.47-1215.59 411 |0.009] 0.8 <DL | 23 1 1 0.004| 2 [3,130] 0.04 | 0.05 | <DL <DL| 14 | 140 | <DL |<DL <DL| 03] 004 ]| 06 [<DL| <DL [ 0.05|205]0.003] 0.2 0.05 [<DL| 0.003 [ 0.02 [ 0.1]0.08] 2 | 0.004
Chinchilla 4
1218.02-1218.10 35 [0.02 (03| 0.04 | 001 [<DL| 0.1 |0.06 00406 45 | 001 | <DL | <DL [<DL|<DL|<DL| 4 <DL |<DL] 0.2 [<DL| 0.8 [ 0.07 | 0.08 |<DL|0.002| 0.04 |<DL [0.002| 0.1 0.02 (<DL| 0.004 | 0.02 [0.04] 0.02 | 3 | 0.003
1032.35-1032.48 189 | 0.1 [ 0.2 [0.002| <DL | 8 |02 |005|<DL| 1 39 | 0.03] 0001 | <DL <DL| 3 |<DL|0.0008|<DL| 0.5 [<DL| 0.3 | 0.02 | 0.06 | <DL |0.004]0.009| 54 [0.008| 0.1 | 0.004 [<DL| 0.001 | 0.004 | 0.1 | 0.01 | 0.4 |0.0008
1033.88-1034.00 485 0.1 | 05]0.05]0.02] 23 03] 03 |0.04]06]| 201 | 0.06 [ 0.009 [ <DL |<DL|<DL| 10 |<DL| <DL |<DL| 0.6 |<DL| 1 0.2 0.3 |<DL|0.003] 0.06 | 156 [0.002| 0.2 0.03 (<DL| 0.007 [ 0.02 [ 05 ] 0.04] 4 |0.001
Tipton 153 1066.00-1066.24 238 0.1 1 02 | 007 6 1 0.1 ] 006 | 4 25 | 0.03 | 0.004 | <DL [<DL| 03 4 [<DL| <DL [<DL| 2 [<DL| 3 0.2 0.1 |<DL|0.009] 0.09 | 109 [0.002| 0.3 0.07 [<DL| 0.006 [ 0.03 [ 0.6 ] 0.02] 8 | 0.001
1067.92-1068.00 64 [ <DL [ 0.2 | 0.01 [0.005[ 36 | 0.1 | 0.3 [0.007]0.23,211] 0.02 | 0.05 | <DL [<DL|<DL| 73 [ 70 | <DL [<DL| 1 [<DL| 0.6 | 0.03 [ 0.05 0.001| 0.4 |<DL|0.002] 009 | 001 |<DL| <DL | 0004 | 1 [0.02| 1 0.005
1093.00-1093.19 2781 0.03 | 03 <DL | 7 [0.08] 0.05|<DL | 2 28 | 0.05 | 0.002 | <DL <DL| 3 |[<DL| 0.004 <DL| 0.1 | 0.02 | 0.02 0.002(0.003| 66 | 0.01 | 0.08 | 0.002 |<DL| <DL | 0.004 | 0.1 [0.004( 0.5 | 0.001
2263.61-2263.77 8 | 0.09 [0.09| <DL | <DL 0.06 0.02 | <DL |0.3] 30 [0.003( 0.001 | <DL |<DL|<DL| 2 |<DL| <DL |<DL|0.09|<DL| 0.2 | 0.01 | 0.04 |<DL|0.004| 0.01 [<DL| 0.01 | 0.02 | 0.01 |<DL| <DL | 0.002 {0.02| 0.01 [ 0.2 | <DL
2267.05-2267.23 8 02 [ 0100100110 |02](006]|001]03] 213 |0.008] 0.01 |0.0008|<DL|<DL| 6 6 <DL| 0.4 041001 | 02 [<DL| 0.01 [ 0.04 |<DL| 0.01 | 0.04 [ 0.06 |<DL|0.0002| 0.003 | 0.1 [ 0.05 | 0.5 | 0.0009
2267.71-2267.84 1531 0.02 [ 0.2 | 0.03 |0.006 [ <DL {0.07] 0.02 {0.002(0.2| 50 [0.006| 0.003 | <DL [<DL|<DL| 4 [<DL|0.0004|<DL]| 0.1 [<DL| 0.2 [0.008 0.1 [<DL|0.003| 0.02 | 126 [0.002| 0.05 | 0.01 |<DL| <DL | 0.01 |0.08 0.04 | 0.2 [0.0009
2274.10-2274.18 7 1009 [ 0.1]0.009| <DL 0.05( 0.01 | <DL |0.3| 50 ]0.004( 0.001 [ <DL [<DL [<DL|<DL|<DL| <DL [<DL[0.06|<DL| 0.3 [0.009| 0.04 | <DL [0.006 [0.004 |<DL|0.009| 0.02 [ 0.009 (<DL | <DL | 0.003 |0.02| 0.02 [ 0.2 | <DL
2281.82-2281.92 10 | 0.07 | 0.1 | 0.09 | <DL |<DL| 0.3 | 0.03 |0.004|0.2 [ <DL [0.004 | 0.001 [ <DL |<DL|0.08 |<DL|<DL| 0.005 |<DL| 0.5 |<DL| 0.2 | 0.03 | 0.01 | <DL [0.002|0.009 [<DL| <DL | 0.03 | <DL |<DL|0.0004| 0.003 |0.06|0.004| 0.9 | <DL
2284.13-2284.24 7 1007 [0.04] 0.01 | <DL 0.1 ]0.01 | <DL |0.1| <DL [0.004| <DL | <DL |<DL|0.08 [<DL|<DL| <DL |<DL| 0.2 |<DL| 0.1 | <DL |0.007 | <DL [0.005|0.004 <DL | <DL | 0.01 | <DL |<DL| <DL | 0.001 {0.01|0.002| 0.3 | <DL
2288.49-2288.61 5 | 0.03 [0.03]0.009| <DL 0.05| 0.01 | <DL |0.2| <DL |0.002| <DL | <DL |<DL|<DL[<DL|<DL| <DL 0.2 [<DL| 0.1 | <DL [0.005| <DL 0.002)0.003 | <DL [ 0.01 {0.009| <DL |<DL| <DL |0.0009]0.02}0.002] 0.1 | <DL
2294.83-2294.98 6 | 0.03 [0.06]0.006 | <DL 0.04] 0.01 | <DL | 0.2 0.003| <DL | <DL |<DL|<DL |<DL|<DL 0.1 0.08| <DL | 0.05 [<DL [0.006 [ <DL |<DL| 0.03 | 0.02 [ 0.009 (<DL | <DL | 0.005 |0.04|0.007 [0.06| <DL
2297.19-2297.37 45 | 05 4 04 1005 (147 3 0.1 ] 007 | 2 | <DL [0.005| 0.007 | <DL |<DL| 0.5 | 24 |<DL| 0.003 |<DL <DL| 2 0.2 004 | 31 0.1 0.1 |<DL| <DL | 0.6 002 [<DL| 0.02 | 002 |01 |0.02( 15| <DL
2298.73-2298.82 11 | 0.03 |0.06(0.005 [ <DL 0.05(0.005] 0.01 |0.2 0.004| <DL | <DL [<DL [<DL|<DL|<DL 0.09 0.1 | <DL | 0.03 [<DL [0.004 [ <DL |<DL| 0.02 [0.008 [ 0.003 [<DL| <DL | 0.003 [0.03|0.0050.07| <DL
‘West Moonie 1 2303.99-2304.14 4 | <DL [0.04]0.006 | <DL 0.04( 0.1 | <DL |0.3| 296 10.003 0.009 [ <DL <DL| 7 11 04 0.07| <DL | 0.04 [<DL [ <DL [ 0.06 |<DL| 0.08 | 0.02 [ 0.002 (<DL | <DL | 0.001 | 0.2 {0.007 [ 0.2 | <DL
2311.19-2311.25 3 ] 0.02 [0.05]0.007 0.04( 0.04 | <DL |0.2| 130 |0.004 [ 0.005 [ <DL <DL| 3 5 0.2 0.080.005| 0.04 <DL |0.003 | <DL [ 0.04 | 0.02 | 0.001 |<DL 0.002 {0.07{0.007|0.09| <DL
2314.05-2314.17 3 ] 0.03 [0.06]0.005 6 | 02001 |<DL |04 0.002| <DL | <DL <DL| 3 [<DL 0.2 0.05[0.004| 0.04 | <DL ]0.005| <DL [<DL| 0.1 | 0.02 |0.0008 | <DL 0.001 |0.01{0.007] 0.2 | <DL
2319.26-2319.37 4 1 0.02 [0.08]0.003 0.03] 0.01 | <DL | 0.4 0.004| <DL | <DL <DL| 2 |<DL 0.1 0.08] <DL | 0.04 <DL |<DL| 0.08 | 0.02 [0.0004|<DL| <DL | 0.001 |0.01{0.006| 0.4 | <DL
2322.61-2322.73 5 10.007[0.06| <DL | <DL 0.01( 0.02 | <DL |0.2| 23 ]0.003| 0.001 | <DL |<DL | 0.06 |<DL|<DL <DL |[0.04 0.04] <DL | 0.02 0.002(0.002|<DL| 0.04 | 0.01 | <DL |<DL| <DL | 0.002 |0.02{0.006 0.1 | <DL
2323.76-2323.95 5 | <DL [0.07]0.006 | <DL 0.03] 0.01 | 0.01 |0.1| 32 [0.004| <DL | <DL |<DL|<DL [<DL|<DL 0.1 0.1 0.006| 0.03 [<DL [0.005[ <DL |<DL| 0.02 | 0.01 [ 0.002 [<DL| <DL | 0.003 [0.06|0.005(0.06| <DL
2325.88-2326.00 7 | <DL [0.09]0.006 | 0.02 0.04( 0.03 | <DL | 0.2 0.004| <DL | <DL |<DL|<DL| 1 |<DL| <DL 0.1 3 | <DL | 0.05 [<DL [0.009 [ <DL |<DL| 0.02 | 0.02 [ 0.02 [<DL| <DL | 0.006 | 0.1 | 0.01 [0.08| <DL
2328.54-2328.59 98 | 0.1 1 03 1002( 5 3 0.1 0.1 2 28 | 0.02 | 0.006 | <DL [<DL| 0.3 3 |<DL| <DL [<DL| 2 |<DL| 08 | 0.4 | 0.09 [<DL[0.006( 0.1 | 161 | <DL | 0.3 0.02 [<DL| 0.009 | 0.04 [02] 005 2 <DL
2330.41-2330.55 <DL |0.007 [0.04] <DL | <DL [<DL {0.02]0.007 | <DL [0.3 | <DL [0.002|0.0008 | <DL <DL [<DL | <DL <DL [0.04| <DL [ 0.05 | <DL |0.007 | <DL [ 0.001 [ 0.002 [ <DL | 0.08 |0.007 [ <DL [<DL| <DL | 0.001 [0.01|0.002(0.08| <DL
2333.23-2333.30 3 | <DL [0.07]0.004 0.02(0.007 | <DL | 0.3 0.002| <DL [ <DL <DL [<DL [ <DL 0.1 0.05| <DL | 0.03 <DL | <DL | <DL | 0.05 [0.007| 0.003 | <DL 0.002 {0.02/0.008| 0.1 | <DL
2338.75-2338.85 6 | 0.01 [0.05] 0.02 | <DL 0.02(0.008 | <DL | 0.3 | <DL 0.003 [ 0.002 [ <DL [<DL [0.06 |<DL|<DL| <DL [<DL [0.03|<DL[0.080.005| 0.01 [<DL {0.002(0.005|<DL| 0.02 | 0.01 [ <DL [<DL| <DL | 0.002 |0.04|0.003( 0.2 | <DL
1165.57-1165.65 391 02 <DL| 0.2 | 04 |0.008)02| 14 | 0.01 [ 0.05 [ <DL [<DL <DL| <DL |<DL| 2 0.6 | 0.04 | 0.06 [<DL| <DL | 0.4 | 134 ]0.003| 0.1 0.01 [<DL| <DL [ 0.005 | 1 002 1 0.006
1174.24-1174.33 764 0.3 <DL|0.08 0.05 | <DL | 2 28 | 0.04 | 0.002 | <DL [<DL 4 |<DL| 0.004 |<DL| 0.2 0.1 ] 0.02 ] 0.02 | <DL [0.002(0.003| 212 | 0.01 | 0.08 | 0.002 [<DL| <DL | 0.004 | 0.1 |0.004| 0.4 | 0.001
1197.76-1197.84 257 09 <DL| 03| 05 [00203] 37 | 02 [ 003 | <DL |<DL 2 |<DL| 0.001 |<DL| 0.6 1 0.1 [ 0.6 |<DL|0.004| 02 | 89 [0.002f 0.3 0.1 [<DL| 0005 003 | 1 0.1 3 | 0.004
‘West Wandoan 1
1207.61-1207.68 160 10.003( 0.2 | 0.02 | <DL (<DL 0.5 | 0.2 [0.003(0.4 | 101 [ 0.01 | 0.07 | <DL |<DL|<DL| 3 [<DL| <DL |<DL| 1 [<DL| 0.4 | 0.03 [ 0.05 [<DL|0.001| 0.5 | 56 [0.003| 0.2 | 0.007 |<DL| 0.002 | 0.003 | 1 |0.04| 1 0.01
1225.70-1225.80 74 0.2 <DL| 0.2 [ 005|<DL| 1 | 23 |0.03 [ 0.002 | <DL [<DL <DL |0.0008 | <DL | 0.5 03 | 0.02 | 0.06 | <DL 0.005)0.007 <DL [0.008 0.1 | 0.004 |<DL| 0.001 | 0.004 | 0.1 | 0.01 | 0.4 | 0.002
1229.43-1229.50 33 0.5 <DL| 03| 03 [0.04 [05] 20 | 0.06 [ 0.008 | <DL |<DL <DL| <DL [<DL| 0.6 1 02 | 03 [<DL|0.004 0.08 |<DL|0.002| 0.2 [ 0.03 [<DL| 0.006 | 0.02 | 0.5 | 0.04 [ 4 | 0.002
1552.63-1553.00 115] 001 | 02 <DL |<DL| 0.2 [ 005 | <DL | 2 | 12 | 0.02 [ <DL | <DL <DL [<DL [ <DL <DL <DL| 0.1 |0.007| 0.09 [<DL [0.004 [0.003 | <DL |0.009| 0.03 [ 0.01 [<DL| <DL | 0.004 [0.07| 0.02 [ 0.3 | <DL
‘Woleebee Creek GWB 4
1570.46-1570.52 58102 |06 0.005(<DL| 0.3 | 0.04 | <DL [0.5| 29 [ 0.01 | 0.004 | <DL <DL |<DL [<DL| 0.003 <DL <DL| 0.7 [ 0.01 | 0.1 |<DL| 0.01 |0.009 | <DL [0.003 0.06 | 0.006 |<DL0.0007| 0.004 [ 0.2 [ 0.01 | 1 |0.0009
All (n=36) 22 1 0.02 [ 0.1]0.006| <DL [<DL| 0.1 | 0.04 [ <DL (0.3 | 26 [0.005| 0.002 | <DL |<DL|<DL| 1 [<DL| <DL [<DL| 0.2 [<DL| 0.2 | 0.01 | 0.05 [<DL0.003|0.008 | <DL [0.009 | 0.04 | 0.006 |<DL| <DL | 0.004 |0.09| 0.01 | 0.4 | <DL
Medians Sandstones (n=30) [ 8 | 0.01 | 0.1 [0.004 | <DL |<DL|0.08| 0.04 | <DL |0.3| 23 |0.004| 0.001 | <DL [<DL [<DL|<DL|<DL| <DL [<DL| 0.2 |<DL| 0.1 |0.008| 0.04 [<DL [0.003 [0.004 |<DL| 0.01 | 0.02 [ 0.003 [<DL| <DL | 0.003 |0.07|0.008 | 0.3 | <DL
Interbedded (n=6) [ 125 [ 0.06 | 0.7 | 0.1 [002]| 2 |09 | 01 | 005| 1 | 36 | 0.01|0.005| <DL |[<DL| 0.1 | 3 |<DL| <DL |<DL| 2 |<DL| 08| 0.1 | 0.08 |<DL[0.005 0.1 | 83 |0.002| 0.2 | 0.02 [<DL| 0.005 | 0.02 [02]003| 2 | 0.001
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Chinchilla 4
1218.02-1218.10 9 [02]6| 01 |005]62(04] 02 03 |2 59 | 0.03 |0.004] 0.001 [<DL| <DL | 24 9 [ 0002 [<DL(08|<DL| 4 [ 03 [ 04 | 46 [ 002 [ 0.1 |<DL|0.007| 2 [ 0.07 <[>2 50@f @6 0.07] 0.1 | 10 | 0.07
741 1 |3 (0009000158 |08 03 [0.004| 8 | 112 | 0.06 |0.003| <DL 0.1 11 [<DL| 001 [<DL| 1 [<DL| 2 [ 0.04 [ 0.3 [<DL| 0.02 [ 0.04 | 226 | 0.1 1 | 003 |<DL| 0.007 | 0.02 | 0.4 [0.06] 2 [ 0.02
1033.88-1034.00 10490 1 [ 8 [ 01 [007|61] 1 1 02 [ 2252 (009|002 <DL |<DL| 0.4 [ 27 |<DL| 0.009 |<DL| 2 |<DL| 6 | 0.5 | 0.8 |<DL| 0.02 | 0.2 [ 385 0.01 [ 3 0.1 |<DL| 0.02 | 0.08 | 0.9 | 0.1 | 21| 0.04
Tipton 153 1066.00-1066.24 552 (0.7 |10 03 | 03 |195( 4 | 0.4 07 [15| 43 | 0.05 [0.0050.0006 |<DL| 1 30 |<DL| 0.03 |<DL| 6 |<DL|22| 1 04 [<DL| 0.06 [ 03 | 251 |0.008]| 8 0.2 |<DL| 003 | 0.1 1 10.08(27] 0.05
1067.92-1068.00 149 [0.02]0.9] 0.02 | 0.02 | 55 [0.2]| 04 | 0.02 [0.7 (3,385 0.02 [ 0.05 [0.0007 | <DL [ <DL [ 97 | 82 |0.0002|<DL| 2 |[<DL| 1 | 0.05 | 0.1 0.003[ 05 |<DL| 0.01 | 0.4 [ 0.02 [<DL[0.0005( 0.02 [ 1 |0.03[ 2 | 0.04
1093.00-1093.19 14731 02 | 3 0.002| 16 |03 02 [0.004| 9 83 0.1 |0.006| 0.002 <DL | 10 [<DL| 0.08 <DL (0.7 0.05 | 0.4 0.009 [ 0.03 | 275 | 0.1 | 0.5 [ 0.03 [<DL [0.0007 [ 0.02 [ 0.5 |0.05[ 2 | 0.05
2263.61-2263.77 23 |09 |1 [002][001 0.7] 0.04 |0.005( 4 59 10.0090.004| <DL [<DL| 002 | 2 |<DL| <DL [<DL| 1 |<DL| 3 [ 0.04 [ 0.2 |[<DL| 0.03 [ 0.03 [<DL| 0.1 | 0.2 [ 0.07 [<DL| 0.001 | 0.01 {0.05|0.07| 2 | <DL
2267.05-2267.23 25 1 1 (004 (004|38)08]008] 0032|1352 001 [0.020.0008|<DL| <DL | 35 | 36 <DL | 2 2 (00303 |[<DL| 004 009 |<DL| 0.1 | 03 [ 0.09 [<DL|0.00020.008 [ 0.2 |0.07( 3 |0.009
2267.71-2267.84 484 (06 22| 07 | 04 |87 [15] 0.2 02 | 4 96 | 0.02 |0.007| <DL [<DL| 0.1 9 [<DL| 0.05 [<DL|30|<DL|14]0.008| 0.4 [<DL|0.003| 02 | 268 |0.006| 6 0.1 |<DL| <DL | 005 |03 01| 7 | 003
2274.10-2274.18 22 1 1] 0.03 | 0.06 0.6 0.03 |0.005( 4 [ 108 [0.009 [0.004 | <DL | <DL [0.003 [<DL|<DL| <DL |<DL|0.8|<DL| 2 | 003 | 0.2 | 45 | 0.06 | 0.004 | <DL [ 0.08 [ 0.2 | 0.02 | <DL | 0.0002| 0.01 | 0.04(0.06| 1 [ <DL
2281.82-2281.92 46 11603 |01 |23[4)]007]|007](3 15 [0.009 [0.004| <DL |<DL| 0.2 3 |<DL| 0.06 |<DL| 8 |<DL| 6 | 0.1 | 0.1 |<DL| 0.07 | 0.04 [<DL| <DL [ 2 | 0.01 |<DL| 0.005 | 0.03 | 0.1 [0.05] 11 [ <DL
2284.13-2284.24 29 1 1] 0.06 | 0.03 11003 ]0.005( 2 7 100070002 <DL [<DL| 0. |<DL|<DL| 0.05 [<DL| 3 [<DL|[ 5 [ 0.02 [0.06 | <DL [ 0.05 [0.004 [<DL| 0.02 | 0.2 [ <DL [<DL| <DL [0.009 [0.05|0.02| 3 | <DL
2288.49-2288.61 19 |04 0.6 0.04 | 0.03 0.6 0.04 |0.004 | 4 4 10.004)0.002| <DL [<DL| 0.02 | <DL <DL [ <DL 2 [<DL| 3 [ 0.02 [0.05|<DL| 0.02 [0.003|<DL| 0.07 | 0.1 [ <DL [<DL| <DL [0.009 |0.05]0.01|0.8| <DL
2294.83-2294.98 16 | 02 [05( 0.02 [ 0.01 04002 | <DL | 2 0.005| <DL | <DL [<DL| <DL | <DL | <DL 0.7 2001 |01 |[<DL| 002004 |<DL| 03 | 0.1 [ 0.01 [<DL| <DL [ 0.01 [0.08]0.01(0.3]0.004
2297.19-2297.37 145 | 2 |28 08 [ 01 [147]12( 0.2 1 6 22 |0.009] 001 | <DL [<DL| 1 26 |<DL| 0.1 |<DL|15|<DL|12| 1 02 )31 ] 02 02 |[<DL| <DL [ 10 | 0.04 |<DL| 0.06 | 0.06 | 0.2 (0.07 | 43 [ <DL
2298.73-2298.82 21 [0.2]05] 001 | 0.01 04 002|002 2 0.006 | <DL | <DL [<DL| <DL | <DL | <DL 0.6 2 [0.007 [ 0.06 [<DL [ 0.01 [ 0.05 |<DL| 0.2 |0.09(0.005(<DL| <DL [ 0.01 [0.06]0.010.90.005
West Moonie 1 2303.99-2304.14 13 | 0.1 [0.6[0.006 [ 0.01 06| 01 | 001 8 [1271[0.005( 0.01 [ <DL <DL | 27 | 49 2 1 [<DL [ 0.1 [<DL[0.007| 0.1 |<DL| 0.9 | 0.1 [0.006 [<DL| <DL [0.003 [ 0.2 |0.020.7]0.004

2311.19-2311.25 12 ]0.09(0.2{0.009 0.2] 005 | <DL [ 1 [ 469 [0.0050.005| <DL <DL | 10 | 17 05 09| 0.01 [0.07 0.001 [ 0.05 |<DL| 0.1 | 0.1 [0.003 <DL 0.006 (0.09 1 0.01 (0.2 | 0.002

2314.05-2314.17 13 | 03 [0.8]0.009 6 | 1004 <DL |11 0.004| <DL | <DL <DL | 4 |<DL 2 09001 [ 01 [<DL| 0.02 [ 0.06 [<DL| 1 0.

0.005 [ <DL 0.004 (0.03]0.02( 2 |0.003

2319.26-2319.37 14 007 1 [0.009 05) 003 | <DL | 7 0.005| <DL | <DL <DL | 4 |<DL 1 1[<DL | 0.1 0.

0.6 |0.09(0.003 [<DL| <DL [0.003(0.03]0.02( 1 |0.003

2322.61-2322.73 13 0.07( 2 [0.008 | 0.01 0.2] 005 |0.002( 8 70 10.0060.004| <DL [<DL| 007 | 2 |<DL <DL (0.2 1 (00101 0.007 [0.002 | <DL | 0.3 | 0.1 [0.008 [<DL| <DL | 0.01 [0.05|0.02|0.5| <DL
2323.76-2323.95 14 10.09(07( 0.02 [ 0.01 0.2] 003 | 002 | 2 [ 117 [0.006 [ <DL [ <DL |<DL| <DL [ 2 |<DL 0.6 2 [ 0.01 [0.07 [<DL[0.009 [ 0.06 |<DL| 0.2 | 0.1 [0.005[<DL| <DL [ 0.02 [ 0.1 |0.01(0.9]0.003
2325.88-2326.00 19 006 1 [ 002 01 04 005|001 |2 0.007|0.004| <DL [<DL| <DL | 4 3 02 0.7 16 (0.005 [ 0.2 [<DL| 0.04 [ 0.07 |<DL| 0.2 | 0.1 [ 0.04 [<DL| <DL [ 0.03 [ 0.3 |0.03( 1 |0.007

2328.54-2328.59 283 (0730 09 | 03 |113( 8 | 03 09 [13| 61 | 003|001 | <DL |<DL| 1 26 |<DL| 0.007 |<DL| 11 |<DL| 9 2 03120 | 01 0.3 | 340 0.01 [ 10 | 007 |<DL| 0.04 | 0.11 | 0.3 (0.09| 4 [ <DL

2330.41-2330.55 8 10.08[ 1 [0.008[0.009( 5 |02 0.02 [0.002] 13 | <DL | 0.004 | 0.002| <DL 0.01 | <DL | <DL <DL | 0.4 |<DL| 1 |0.006 | 0.05|<DL|0.006|0.002|<DL|[ 0.8 [0.08| <DL |<DL| <DL |0.009|0.04(0.01]|0.2 | <DL
2333.23-2333.30 13 ]0.03(0.6 | 0.006 0.3]0.007 | <DL | 3 0.004| <DL | <DL <DL | <DL | <DL 04 0.7 (0.003 | 0.07 <DL | 0.02 [<DL| 0.3 [0.05]0.004 | <DL 0.005 0.04]0.02(0.2| <DL
2338.75-2338.85 19 |01 | 1[004] 006 0.3] 003 |0.006| 7 [ <DL [0.007 [0.005| <DL |<DL| 0.09 [<DL|<DL| <DL |<DL|0.4|<DL| 2 | 003 | 0.1 |<DL| 0.01 |0.005[<DL|[ 0.1 [ 0.2 |0.005|<DL| <DL | 0.02 |0.09(0.02| 2 [ <DL
1165.57-1165.65 918 3 4 |1 06 [001]11]| 40 |0.05]0.06| <DL [<DL <DL| 0.03 |<DL| 3 3007 (08| 41 [001 [ 04 |287]| 01 |03 (008 [<DL|0.002 (003 1 |0.08[ 4 |0.03
1174.24-1174.33 1,431 4 6 |09 05 [001]8 55 0.1 | 0.02 | <DL [<DL 7 |<DL| 0.05 |<DL| 2 3 (01 2 52 [ 0.01 [ 0.07 | 404 )| 005 ) 05| 03 [<DL| 0.003 [ 0.07 [ 0.6 | 0.1 [ 5 | 0.03
1197.76-1197.84 556 3 9 12|08 [002]16]| 95 0.2 | 0.04 | <DL [<DL 4 |<DL| 008 [<DL| 4 4 (01 2 23 [ 004 [ 02 | 195) 009 |06 | 02 [<DL| 001 (005 1 |02 8 | 003

West Wandoan 1

1207.61-1207.68 284 [ 3 19| 03 | 01 |114(12] 05 04 | 8 | 180 | 0.04 | 0.08 [ 0.0006 |<DL| 0.1 32 |<DL| 0.1 |<DL|18|<DL| 7 | 05 | 0.6 | 41 | 005 | 0.7 | 56 [0.009( 4 | 0.08 |<DL| 0.05 | 0.2 2 (0347003

1225.70-1225.80 145 1 4 109 02 [<DL |10 | 105 | 0.06 | 0.01 | <DL [<DL <DL| 0.08 |<DL| 2 2 (002 1 [<DL| 0.4 [002|<DL| 0.2 | 03 [ 0.08 [<DL| 0.005 [ 0.03 [ 0.2 |0.07 | 4 | 0.02

1229.43-1229.50 60 1 6 |09 04 [004 ]9 | 113|007 | 001 | <DL [<DL <DL| 0.03 |<DL| 1 2|02 |07 |<DL| 005009 |<DL| 03 | 04 [ 0.07 [<DL| 0.009 [ 0.03 [ 0.5 |0.07| 6 | 0.01

1552.63-1553.00 321 [01] 6 0007 6 | 1| 02 [0.002) 11| 39 | 0.04 |0.005| <DL <DL | 2 |<DL <DL <DL| 1| 001 | 08 |<DL| 002 | 002 | 97 [ 0.1 [03 | 007 |<DL|0.0008]| 0.02 | 03 0.1 | 2 [ 0.01
Woleebee Creek GWB 4

1570.46-1570.52 122 |09 | 3 004 ) 4 1] 01 |0003(3 55 | 0.02 |0.007| <DL <DL | <DL |<DL| 0.04 |<DL <DL| 3 | 002 | 05 |<DL| 0.04 | 0.04 [<DL| 0.04 [ 0.2 | 0.03 |<DL| 0.002 | 0.02 | 0.3 [0.06| 9 [ 0.01

All (n=36) 53 o2 |1 [o001|o001|5 o8| 01 |001]|6]| 5 [001]0005| <DL |<DL|<DL | 4 |<DL| 0001 [<DL| 1 |<DL| 2 | 003 | 02 |<DL| 0.02 | 005 |<DL| 0.1 |03 | 0.03 [<DL]|0.0006| 0.02 | 0.2 [0.06]| 2 |0.006

Medians Sandstones (n=30) [ 24 | 0.1 [ 1 |0.009| 0.01 [ 4 |07] 0.06 [0.005 57 [0.009]0.005| <DL |<DL|<DL | 2 |<DL| <DL [<DL| 1 |<DL| 2 | 0.02 | 0.2 |<DL| 0.02 | 0.05 |<DL| 0.1 | 0.2 | 0.02 [<DL|0.0002| 0.02 | 0.2 [0.04]| 2 |0.005

@

Interbedded (n=6) | 283 | 0.7 [16] 05 | 02 [113| 10| 03 [ 06 [ 7 | 60 | 0.03 [0.009[0.0003|<DL| 0.6 | 26 |<DL| 0.04 |<DL|13[<DL|10| 08 | 04 | 25 [ 006 | 02 | 154 [0.007 7 | 0.08 [<DL| 0.03 | 0.1 |03 [ 01 |18] 0.03

Shading indicates element was below detection limit in given rock samples.

Table B5. Sum of Acid Steps Extracted Element Concentrations (mg element per kg rock).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Chinchilla 4
1218.02-1218.10 90 | 02|13 0.1 [ 005]199(04] 02| 05 | 2 59 [ 0.03 [0.004] 0.001 | <DL | 0.2 [ 94 | 12 | 0.002 [<DL|09|<DL| 4 1 04 | 266 [ 002 | 01 |<DL| 001 | 7 | 0.07 <DI2@.0€) 66 0.07] 0.1 [ 10 | 0.07

741 1 | 4100090001 (1030803 [ 0028 | 112 [ 0.06 |[0.003| <DL 0.1 | 18 |<DL| 002 |<DL| 1 [<DL| 2 |03 | 03 [<DL | 0.03 | 0.04 [ 226 | 0.1 | 4 [ 003 |<DL| 0.01 | 0.02 | 0.4 |0.06| 2 | 0.02

1033.88-1034.00 1,049 1 |10| 0.1 | 007 [107] 1 1 04 | 2252 ]009)|002( <DL [275 |06 |54 |<DL| 001 |65 |2 [<DLf 6 | 2 |08 [ 27 | 002 02 [385|001 |6 | 01 |<DL| 0.04 | 008 | 09| 0.1 |21 0.04

Tipton 153 1066.00-1066.24 552 | 0.7 |14 03 | 03 |362( 4 | 0.4 1 15| 43 | 0.05 |0.005 | 0.0006 [ 198 1 60 |<DL| 007 |332| 6 [<DL|22| 3 | 04 [ 47 | 007 | 03 | 251 |0.008]|15| 0.2 |<DL| 0.6 0.1 1 ]0.08]27]| 005
1067.92-1068.00 149 (0.02( 2 | 0.02 | 0.02 | 83 |0.2| 0.4 [ 0.06 [0.7]3,385 [ 0.02 | 0.05 | 0.0007 | <DL | <DL [129| 82 |0.0002 [<DL| 3 |<DL| 1 | 0.2 | 0.1 0.003| 05 [<DL| 001 | 1 [ 002 |<DL| 0.003 | 002 | 1 |0.03]| 2 | 0.04

1093.00-1093.19 1473102 | 7 0.002| 69 03[ 02| 002]|9 83 0.1 |0.006 [ 0.002 <DL | 21 [<DL| 0.08 <DL 07| 03 [ 0.4 0.01 | 003 [275| 01 | 2 [ 0.03 [<DL| 0.004 | 0.02 | 0.5 |0.05| 2 | 0.05

2263.61-2263.77 23 | 093 |002] 001 2 (0040025 59 [ 0.01 [0.004| <DL | 193 | 0.05| 6 1 0005 [ 63 | 3 |<DL| 3 [ 02| 02| 44 [ 004|003 [<DL| 0.1 1 (007 [<DL| 002 | 0.01)|0.05]007| 5 | <DL

2267.05-2267.23 25 1 [3]004)004(57]1[008[005]|3|1352[ 001 0.02|0.0008| 285 |<DL| 43 | 36 <DL | 2 2(02[03] 31 [005]009 <DL 0.1 11009 [<DL| 002 [0.008| 02 [0.07[ 5 [ 0.01

2267.71-2267.84 484 | 0.6 |33 0.7 [ 04 |207(17) 02| 05 | 4 96 | 0.02 [ 001 | 0001 | 345 | 0.7 [ 28 [<DL| 05 |[679 |34 |<DL|14| 2 [ 04 | <DL [ 0.02 | 0.2 | 268 [0.006| 18| 0.1 |[<DL| 0.02 [ 005 |03 |01 | 7 | 003

2274.10-2274.18 22 1 [3]003] 006 2 (0.03[ 0025 | 108 [ 001 [0004| <DL | 152 | 0.03 | 4 3 10002 |<DL| 2 [<DL| 2 | 02| 02 | 87 | 0.07 |0.004 |<DL| 0.08 |0.7| 0.02 | <DL| 0.01 | 0.01 [0.04]|0.06| 4 | <DL

2281.82-2281.92 46 1 (12 03 | 01 [70] 6 [0.08[ 02 | 3 15 | 0.01 |0.005| <DL [ 139 | 0.3 | 10 |<DL| 0.2 158 | 10 [<DL| 6 | 0.8 | 0.1 46 [ 009 | 004 | 15 | <DL [ 6 | 0.01 [<DL| 0.02 | 0.03 | 0.1 [0.05( 13 | <DL

2284.13-2284.24 29 1 [4]006] 003 2 (0.03( 003 2 7 [0.008[0.003| <DL | 169 | 0.2 [ 2 [<DL| 0.09 [ 61 [ 4 |<DL| 5 | 0.2 [0.06 | 10 [ 0.07 [0.005| 8 | 0.02 (08| <DL [<DL| 0.01 [0.009|0.05[0.02( 5 | <DL

2288.49-2288.61 19 (04| 2] 004003 0.8]0.04] 0.02 | 5 4 [0.005|0.002| <DL | 167 | 0.06 [ 09 | <DL| 0.01 3 |<DL| 3 |01]005| 7 0.03 |0.004 [ <DL | 0.07 | 0.5 <DL | <DL | 0.003 | 0.009 [ 0.06|0.01| 1 | <DL

2294.83-2294.98 3 | 02]1/[002]001 051007 0.02 | 4 0.01 | <DL | <DL | 821 [<DL| 5 |<DL 1 2(02[02)|<DL|[003]|004 |<DL| 03 [ 1] 003 |<DL|0.0003|0.03|0.2002[05] 0.04

2297.19-2297.37 145 [ 2 [35] 08 | 0.1 [270] 16| 0.2 1 6 22 [001|002| <DL | 487 | 4 |54 |<DL| 03 [493 |20 |<DL|12| 4 [ 02| 176 | 03 02 |<DL| <DL [ 18] 0.04 [<DL| 0.1 0.06 | 0.2 |0.09| 46 | <DL

2298.73-2298.82 37 | 02]1[001]001 0.6]0.04] 0.04 | 3 0.01 | <DL | <DL [ 411 [<DL| 3 |<DL 0.7 3 [009[ 01 | <DL [ 0.02 | 005 |[<DL| 02 [0.6] 0.01 [<DL|0.0007 | 0.02 | 0.1 [0.02| T | 0.03

‘West Moonie 1 2303.99-2304.14 20 | 01 ] 2 (0006 0.01 0.7] 01 ] 003 | 9 [1,271]0.006| 0.01 | <DL <DL | 31 | 49 2 110.07| 0.1 [ <DL |0.007| 0.1 [<DL| 0.9 |08 0.01 |<DL| <DL |0.004| 0.3 |0.02]| 1 | 0.01
2311.19-2311.25 16 | 0.1 | 2 ]0.009 0.3]005] 0.02 | 2 [ 469 |0.007|0.005| <DL <DL| 15 | 17 0.6 09] 0.1 ]0.09 0.001 | 0.05 [<DL| 0.1 |0.8(0.003 | <DL 0.007 | 0.1 [0.01 0.4 0.009

2314.05-2314.17 15 [ 0.4 | 2 ]0.009 58 [ 2 10.04] 001 | 15 0.004 | <DL | <DL <DL| 8 [<DL 2 10.09] 0.1 [ <DL | 0.02 | 0.06 [<DL| 1 |0.8(0.005|<DL 0.005 | 0.04(0.02 4 | 0.01

2319.26-2319.37 14 [0.09( 3 |0.009 0.6]0.03| 0.01 | 8 0.006 | <DL | <DL <DL| 7 [<DL 1 1 10.05] 0.1 0.

0.6 |0.7(0.003|<DL| <DL |0.003|0.04]|0.02| 2 |0.003

2322.61-2322.73 13 [0.09( 5 |0.008| 0.01 041006| 001 | 10| 70 | 0.01 |0.006| <DL | 417 [ 0.1 | 5 | 0.3 106 | 0.3 110202 0.01 |0.006 15 | 03 | 1 [ 002 | 0.8 | 0.001 | 0.01 |0.08)0.03]|0.9 | 0.03
2323.76-2323.95 40 | 01 ] 2 (002|001 0.3]1007]| 0.04 | 3 [ 117 | 0.01 | <DL | <DL | 678 |<DL| 6 |<DL 0.8 2 (02|01 |<DL [ 001|006 |<DL| 02 [09] 001 [<DL| <DL | 0.02 | 0.2 [0.02| 2 | 0.05
2325.88-2326.00 32 |0.08| 3 [ 002 01 0.6]0.08] 0.03 | 3 0.01 | 0.004 [ <DL | 286 [<DL| 7 3 04 08 16 |0.09]| 0.2 [ <DL | 0.06 | 0.07 [<DL| 0.2 |0.6| 0.05 | <DL | 0.005 | 0.04 | 0.3 |0.03| 2 | 0.03
2328.54-2328.59 283 | 0.7 |41 09 [ 03 |212( 8 | 03 1 13 61 | 003|002 | <DL | 270 2 |48 |<DL| 0.07 | 375 |11 |<DL| 9 | 4 | 03 | 42 | 019 | 03 [ 385 0.01 |18 0.07 | <DL| 0.06 0.1 |04 ]009| 4 | <DL
2330.41-2330.55 8 0.1 | 4 [0.008[0.009]| 21 [0.4]0.02]0.009 | 18 [ <DL | 0.006 | 0.003 | <DL 0.03| 1 |<DL 48 [05|<DL| 1 [007(0.07| 5 0.01 |0.004 | 8 0.8 10.5(0.002| <DL | 0.001 |0.009 |0.060.01]0.4 | 0.01
2333.23-2333.30 25 |0.05] 2 [0.006 0.3]003] 0.01 | 5 0.008 | <DL | <DL <DL| 5 [<DL 05 07| 0.1 [0.09 <DL | 0.02 |<DL| 03 [0.9]0.009 [ <DL 0.007 | 0.09 [ 0.02(0.7 | 0.02
2338.75-2338.85 19 [01[4]004] 006 041003] 0.02 | 8 [ <DL |0.007|0.006 [ <DL | 207 [ 0.1 | 2 |<DL| 0.02 | 79 |04 |<DL| 2 |02 | 0.1 8 0.02 10.006 [ <DL| 0.1 |0.60.005|<DL| 0.004 | 0.02 | 0.1 |0.02]| 4 | <DL
1165.57-1165.65 918 4 16 (2 )06 |003|12| 40 | 0.05| 006 | <DL [2226 <DL| 008 |581 |3 310608 ]1,303(002| 04 287 0.1 [09] 008 [<DL| 0.01 [003]| 1 [008| 4 [ 003
1174.24-1174.33 1,431 5 200105 004]8 55 0.1 | 0.02 [ <DL 2811 20 |<DL| 0.1 641 | 2 312 2 [1,832]0.02 | 007 [ 404 | 005 | 1 [ 03 |<DL| 0.01 | 007 [ 0.6 | 0.1 | 5 | 0.03
1197.76-1197.84 556 3 533 ]|08)]|003][17| 95 0.2 | 0.04 | <DL [4978 17 [<DL| 02 [732| 4 4 108)| 2 (2770 0.06 | 02 [195| 009 | 2 [ 02 |<DL| 0.03 | 005 | 1 |02 8 | 003
West Wandoan 1
1207.61-1207.68 284 | 3 |13 03 [ 01 |315(30)| 05| 0.7 | 8 [ 180 | 0.04 | 0.08 [ 0.0006 [ 157 | 0.5 |104| 3 02 |[351|36|<DL|7 | 2 [06 | 301 [006| 07 | 56 [0.009 11| 0.08 [<DL|[ 0.1 0.2 2 | 03|63 003
1225.70-1225.80 145 2 10 [ 1] 02000712 105 | 0.06 | 0.01 | <DL [1,236 <DL| 02 |323|2 2|02 1 763 [ 056 | 002 |<DL| 02 [09] 0.08 [<DL| 0.02 | 0.03 | 0.2 [0.07| 5 [ 0.02
1229.43-1229.50 63 2 26| 1[04 [005](12] 113 [ 0.07 [ 0.01 | 0.001 | 2,018 <DL| 0.08 | 439 | 2 20508 |1,342( 007 | 009 |<DL| 03 [09] 0.07 [<DL| 0.02 | 0.03 | 0.6 [0.07| 7 | 0.02

1552.63-1553.00 321 | 018 0007 16| 2 (02| 002[11] 39 [005[0.005| <DL <DL| 6 [<DL 291 <DL| 1 |01[08 | 55 [003]003]| 97 [ 01 1007 [<DL| 0003 | 0.02 | 04 [ 0.1 [ 2 [ 0.01
Woleebee Creek GWB 4
1570.46-1570.52 122 (09 (6 004 [14] 201 [001]3 55 | 0.03 [0.007 | <DL <DL 3 [<DL| 0.07 |<DL <DL| 3 [ 01|05 | 111 [ 0.04 | 004 |<DL| 0.04 (0.8] 0.03 |<DL| 0.01 | 0.02 | 0.4 [0.06[ 12 | 0.01
All (n=36) 55 [02] 4001|001 18] 1]01]003|6]| 59 [001]0006| <DL | 181 [<DL| 7 |<DL| 0.01 | 24 | 2 |<DL| 2 |02 [ 02 [ 19 [ 002|005 [<DL| 01 | 1 | 003 [<DL| 001 [ 0.02 |02 |006] 4 | 0.02
Medians Sandstones (n=30) | 37 | 0.1 | 3 0009 0.01 | 12 [0.9[0.08[ 002 | 5 [ 57 | 0.01 [0.005[ <DL | 168 [<DL| 6 [<DL| 0003 |<DL| 2 [<DL|2 [02] 02| 8 | 002005 |<DL| 01 [09 003 |<DL]| 0.004 | 0.02 | 0.2 [0.04| 3 | 0.02

Interbedded (n=6) | 283 | 0.7 [23| 0.5 | 02 2411203 [ 09 | 7 [ 60 | 0.03 | 0.01 [0.0006| 234 | 1 |57 [<DL| 01 |363|16|<DL[10| 2 | 04 | 111 | 0.07 [ 02 | 154 |0.008 | 16 [ 0.08 |<DL| 0.06 | 0.1 | 03 [ 0.1 [19 0.03

Shading indicates element was below detection limit in given rock samples.

Table B6. Sum of All Three Steps Extracted Element Concentrations (mg element per kg rock).

Shading indicates element was below detection limit in given rock samples.
Appendix B.2 Proportions of Elements Extracted from Rocks

Table B7. Step 1 pH 7 Element extraction (%) relative to whole rock element abundance.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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C C M R El
Well
Depth (mRT) Al [As |Ba|Be | Bi [a |Co| Cr s |Cu|Fe | Ga|[Ge|Hf | K |Li|g |Mn|MofNa|Ni|P |Pb|b|REE[S |Sb[Sc| Si |Sn|[r|[ Th |Ti[TI|U |V [ Y |Zn| Zr
<D <D <D | <D <D | <D <D | <D <D <D | <D <D |1 <D <D
Chinchill [1215.47-121559 | L [0.06| 7 L [w0fo5]|<DL|12| L | L |<DL| L | L 7 17|03 L|L L |oo3|12|<DL |21 | L [ L |<DL| L [3[<DL| L [33| L [<DL|<DL |02 | <DL
a4 <D <D <D | <D <D | <D [ <D <D | <D <D | 0.00 | 0. | <0.00 <D | <D <D <D
1218.02-1218.10 L 00431003 L |36(03|<DL|2| L [ L |<DL|{ L | L [L |O5]|5 1 L|LJo5|L 719 1 27 L | L [<DL|01|6]|<DL | L 6 L |<DL| <DL | 0.2 | <DL
<D <D | <D <D | <D <D | <D <D <D <D | <D | <D <D <D <D |1 <D <D <D
1032.35-1032.48 L |02(3| L |[L|15(03|<DL|7| L | L |009|L | L L|7|L |3 L|L|L|[008]8]o0008TL 5 L |<DL| L |6|<DL| L [12| L (01 |<DL| L |<DL
<D <D | <D <D | <D <D | <D <D <D <D <D <D <D | 0.00
1033.88-1034.00 L|03(2| L |L|17[09|<DL|5| L |L |<DL|L | L | 4 1 (3|L |o6|100f07| L 0013 |<DL| 9 [08]| L [<DL| L |7]|<DL | L 6 L 6 | <DL |04 | <DL
Tipton <D <D | <D <D | <D <D | <D <D <D <0.00 <D <D |1 <D <D

153 1066.00-1066.24 L|o2(1|L (L |23f2|<DL|2| L |L |<DL|L | L 1052 |L 6 |36 |08 L [002]1 1 1m]1 L |<DL| L [0|<DL | L 4 L |001] <DL | 0.4 | <DL

<D | <D <D | <D 0.0 <D | <D <D [<D | <D | <D <D [ <D | <D <D <D | <D <D <D <D <D

1067.92-1068.00 L|LCL|f1|C|L|8|4f|<DL|3|L|L|<DLfL|L|(L|L|[3fL|L|L]J03[L|<DL|1]|<DL L |L (<DLl L |4]|<DL| L 3 L |<DL| <DL | L | <DL
<D <D <D | <D <D [ <D <D <D <D <D <D |1 <D <D

1093.00-1093.19 L 2 |16 L |26(03|<DL|7| L |L |<DL| L | L L |10 L |08 L [0.04] 8 |0.004 1 L |<DL| L |8|<DL| L [23| L |01 |<DL|03| <DL
<D <D | <D <D <D <D 0. <D <D <D | 0.00

2263.61-226377 [ L [03 |1 | L | L 25 (<DLf1 10| L foorfor| L |1 fo5])2(7 |2 f12|31|L|06]3]0004[23] 1 [004/<DL| L [3[<DL| L [6 | L [ 3 [0002]20 <DL
<D |<D|0.|<D | <D <D <D | <D <D <D <D 0. <D <D <D <D

226705226723 [ L [ L |9| L |L |6f[9|<DL|1|2|L|<DL|L|L[1]L[o9]|L L|7 <DL|2|<DL |14 |1 | L [<DL| L |2]|<DL| L |4 [ L |<DL|0005| 5 |0.008
<D <D | <D <D | <D <D <D <D <D <D |1 [<0.00| <D <D | 0.00 | <0.00 [ <D | <0.00

2267.71-226784 [ L [03|3 | L | L [30f 6 |<DL|2| L [ L |<DL|o0.1]002f 2 Jo7 |1 | L [13|61| 5 (L |<DL|2|0002| L |2 [L |<DL| L (9 1 Ls|L] o9 1 L| 1
<D <D <D <D <D <D 0. <D <D <D

227410227418 [ L [02| 1|03 | L 23(<DLf1f 9 | L foorfor| L |1 o424 o4frL |21|L |02]|3]0003[3]|2[006<DL| L [2|<DL| L [3 |L [<DL[<DL | 14 <DL
<D <D 0.00 <D | 0.00 <D <D <D 0. 0.00 | <D <D <D | 0.00

2281.82-228192 [ L 05 |3 |01 | L [56(16]| 2 |2]|03| L | 3 |oo7| L [09]o7 |1 | L [14|23| 11| L |009]|8]0002| 14| 2 [003] 4 | L [8|<DL|[L |4 |L [ 6 |<DL| 5 |<DL

<D <D <D <D <D <D 0.00 | <D <D <D
2284.13-228424 [ L [ 1 |6 [02]| L 11 |<DL|3 |06 | L |oor|o2| L |8 |o7fo9| L 7 |32|7 L | 1 |1]0003|11|5 [007] 2 | L [3|<DL|[L |10|L [003|<DL |10 |<DL
West <D <D | <D <D <D <D <D 0. <D <D <D
Moonie 1 |2288.49-2288.61 L 2 (4L (L 11 |<DL|2| 6 L [oo01]01| L 8 |06 |05 L 9 9 L 1 9 10002 9 4 [005|<DL| L [3|<DL | L 4 L |003]| <DL | 7 | <DL
<D | <D <D | <D <D <D <D <D <D
229483229498 | 03| 5 (2| L | L 13108 |6]20 04 L | L |34 L [5]|L 8 2 (4] 02 L 8 [ L |<DL| 1 |5]| 02 L o5 1 1 009 | 2 | 0.06
<D <D | <D <D | 0.00 <D <D <D <0.00 <D <D <D

2297.19-229737 [ L (04 |2 | L | L [44f12]|o01|1]o03| L | 4 |o2|L |[2]|2|1]|L|[6]|53]6|L]oor|2] 1 |14]4|L |<DL|L [7|<DL|L |7 [001]001]|007 | 1 |<DL
<D | <D <D | <D <D <D <D <D <D <D

2298.73-229882 (01| 4 |2 L | L 7103 |4]8 o3| L|L|w|L|2]|L 1 1 |1|o2|L|4|L|<DL|L|3]o02|L]|1|0o5[06]|01|2]004

<D <D <D <D | <D <D <D <D | <D [ <D <D | <D

2303.99-230414 (01 [ L |3 [02]| L 702|513 L |ooe| L |L Lf2]|L 6 042 006 | L |L|[L|<DL{04af7] 01 [L | L [01[03]007] 4003
<D <D <D | <D <D <D <D | <D <D <D

231119231125 (007 3 |3 | L 8 |<DL|5| 12| L |oos| L [L Lfe]|L 6 0431005 L|L|<oL|L|5]|<DL|L 0204|006 | 2| 002
<D <D | <D <D <D <D <D <D

2314.05-2314.17 |01 | 6 (3| L 21 6 | 04 [5]21 <DL L | L Lf9of|L 6 07 | 4008 L 5 L [<DL|02]|8 <DL | L 02| 05005 |18 006

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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<D <D <D | <D <D <D <D <D <D | <D
2319.26-2319.37 L 6 4 L 5 |<DL| 4] 11 003 L L L 5 L 3 0.1 2| 002 L |<DL| L |6 <DL L L |01 04 | <DL 6 <DL
<D <D | <D <D <D 0.00
2322.61-2322.73 L 5 6 L L 32102314 L 02 )06 L 32(09]3 3 64 4 1 3 03 4 04 4 06 |7 03 0.1 4 03|05 0.1 7 0.05
<D | <D <D <D | <D <D <D <D <D <D | <D
2323.76-232395 |02 | 5 | 2| L L 8 05 4] 9 L 03 L L2 |L 4 L 6 1 3 0.2 L 4 L |<DL]07|5]| 02 L L |04 1 02 5 0.1
<D | <D <D | <D <D <D <D <D <D
2325.88-2326.00 1009 2 |3 | L L 14|02 4] 5 0.1 L L 16 | L 2 L 19 6 0611003 L 9 L [<DL|04 2| 005 | L 9 01|04 (003 3 | 001
<D <D <D | 0.00 <D <D <D | 0.00 <D <D <D <0.00 | <D
L 1 3 (002 L |33|06|<DL| 1 [009] L 3 |0.09( L 1 105(1 L 9 35 1 L 2 2 (0001)] 6 8 |0.04(002| L |6|<DL | L 3 L [0.01 1 L | <DL
<D <D | <D <D <D <D <D 0.00 <D
2330.41-2330.55 L 4 14| L L [9|20]0082]|23| L [009]02( L 06| 2 L 21 7 L 08 | 2]009 |11 3 |02 2 024009 | L 4 10104 004 3 | 004
<D <D | <D <D <D <D | <D 1 <D
2333.23-233330 |03 | 5 |3 | L 10| 04 [ 4] 38 0.6 L L L 8 L 9 3 6| 02 L L [<DL| 1 |0 04 L 0.5 2 0.2 5 0.1
<D <D 0.00 <D <D <D <D <D <D <D
2338.75-2338.85 L [o8]|5]02|L 10 2 319 L |002{02]| L 141071 L 16 | 41 3 L 022 ]0002|27 | 4 [006|<DL| L [3]|<DL | L 6 L 005 <DL | 23 | <DL
<D <D <D | <D <D <D <D
1165.57-1165.65 L 3 6|22 |<DL|8 5 L 008 L L 67 L 19 | 81 11 03 |12 0.07 | 67 4 L |<DL|0.04(5 | <DL L 15 | 0.1 03 | <DL 3 <DL
<D <D <D | <D <D <D <D <D
1174.24-1174.33 L 2 21| 3 |<DL|8 |07 L 005 L L 61 9 L 17 | 58 3 0.1 |19] 0.08 | 85 3 L |<DL| L |5 <DL L 11 [{02] 02| 002 |02| <DL
<D 0. <D <D | <D <D <D <D <D <D
West
1197.76-1197.84 L 9 45|16 |<DL| 8 4 L 0.1 L L 80 6 L 30 | 78 7 0.02 (27 0.004 | 88 | 10 L |<DL| L |9 <DL L 32 L 02 | <DL 5 |0.005
‘Wandoa
<D <D | <D <D | <D <D | <D <D <0.00 <D <D <D <D | 0.00
nl
1207.61-1207.68 L |008( 1 L L |35] 41 |<DL|1 L L |<DL| L L 1 04| 4 12 2 36 | 20 L |<DL| 1 1 27 109 L |<DL| L |5]| <DL L 10 L 8 <DL 8 <DL
<D <D <D | <D <D <D <D <D <D
1225.70-1225.80 L 2 6|12 |<DL|7] 13 L 0.1 L L 63 L 26 | 51 8 00319 | <DL |99 |12 L |<DL| L | 6| <DL L 30 L 0.3 | <DL 2 <DL
<D <D <D <D <D
1229.43-1229.50 |0.07 2 2113|104 (5] 12 L 0.2 L |02] 69 L 23 |57 | 14 06 |19] 02 91 13 L |<DL|03]6 03 L 28 | 0.1 0.7 | 0.09 3 0.06
<D <D <D <D | <D <D <D <D 1 <D <D
Woleebe
1552.63-1553.00 L 6 |8 L|[7]|9|<DL|9]|08| L 03 L L L |16] L 99 L [008[10f<DL | 22| 5 |03 |<DL[0.09|3| <DL | L |28 | L 1 <DL | 3 | <DL
e Creek
<D <D <D <D | <D <D <D <D <D <D <D <D <D
GWB4
1570.46-1570.52 L (09|10 L [6|20|<DL|4 |08 L |006]| L L L 4 L|18|L L 0043 |<DL| 26| 5 L |<DL| L |4|<DL | L 18| L |009] <DL | 12 | <DL
<D <D | <D <D <D | <D <D <D <D <D <D <D <D
All (n=36) L [04]3 L L 6 |10 [<DL| 4 4 L |o002| L L 1 L 3 L 1 6 6 L 0.1 2 | 0.003] 10 3 L |<DL| L |6 <DL L 5 L 0.1 <DL 3 <DL
Sandstones <D <D | <D <D <D | <D <D <D <D <D <D <D <D <D
Medians
(n=30) L [08]3 L L 4110 |<DL| 4 7 L |006| L L 1 L 3 L |05 L 6 L 02 |3 ]0006| 9 4 L |<DL| L |5 <DL L 5 L 02 | <DL 4 <DL
Interbedded <D <D | <D <D | <D <D <D <D | 0.00 <0.00 <D <D <D <D <0.00
(n=6) L [03]2 L L (34| 4 |<DL|2 L L |<DL|0.04] L 1 0511 L 6 36 3 L 5 2 1 13 2 L |<DL| L |7 | <DL L 5 L [o0.01 1 0.3 | <DL

Shading indicates element was below detection limit in given rock samples.

Table B8. Step 2 pH 5 Element extraction (%) relative to whole rock element abundance.

Well Depth (mRT) Al |As|Ba| Be | Bi | Ca [Cof Cr | Cs |Cu| Fe |Ga|Ge | Hf | K [ Li |[Mg|Mn Mo |Na |Ni| P [Pb|Rb |REE| S [Sb | Sc| Si | Sn [Sr|Th | Ti | TI |U| V |Y|Zn| Zr

1215.47-1215.59

EN
=
o
S
5
”

<
=
~
@
-
@
B
~
-
A

=]
=4
”

<]
=
~
-

02 |<DL <Ll9f2]3]|7 |2

a

006[09 9| 4 |<DLf 15 |6 |07 |4 [12]005

Chinchilla 4
1218.02-1218.10 {006 1 | 2| 5 [ 10 | 16 [ 2] 02| 3 |7 |01 |0.05[ 02 |002|<DL[<DL| 2

~

0.09|<DL| 2 |<DL[12| 03 [02 | 6 | 3 |06 |<DL|[01 |3 |03 [<DL| 4 [2 [0.03]03] 5 |0.03

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.



https://doi.org/10.20944/preprints202511.1669.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 November 2025 d0i:10.20944/preprints202511.1669.v1

29 of 36
1032.35-1032.48 6 |36|10] 15 7 17 |31 6 2 33| 12 2 1 <DL ] 3 10 [<DL| 7 |[<DL|10|<DL|33| 0.8 1 |<DL| 12 5 1004 2 |10 2 [<DL| 10 | 2 6 2 |31]0.09
1033.88-1034.00 1 15| 6 13 27 15 | 14] 2 4 16| 0.6 | 02 [ 06 | <DL [<DL| 3 2 |<DL| 2 |<DL|9 [<DL|32| 0.7 | 04 |<DL| 4 2 100603507 [<DL| 6 2108 (05]25]0.02

Tipton 153 | 1066.00-1066.24 02123 7 26 26 12503 3 28| 0.3 |0.04(0.06 |0.008|<DL| 0.9 1 |<DL| 4 |<DL| 8 [<DL|40| 0.7 | 0.1 |<DL| 6 0.8 (005] 0.1 (10|06 [<DL| 2 1103 (02]18]0.02
1067.92-1068.00 03] 1 (09| 4 13 6 2105(07 |8 )04 [008]03]003|<DL|<DL| 2 1 02 |<DL| 4 |<DL| 9 | 0.1 [0.07 2 1 |[<DL| 05 |1 |02 |<DL| 04 |08|02]0.1| 4 |0.03
1093.00-1093.19 14 [47] 9 12 5 271 6 2 42| 12 3 2 0.2 <DL| 6 |<DL| 37 <DL|19] 1 1 6 4 1005| 4 4 2 |<DL| 5 3 7 211902
2263.61-2263.77 0.06]|26]06| 8 32 15|02 |03 |45 2 0.1 ] 07 [<DL |<DL| 0.3 |<DL|<DL|<DL|<DL|16 [<DL|32[0.06| 0.8 |<DL| 8 09 |<DL| 3 (09| 2 |<DL| 03 |1 |02]09|10]|<DL
2267.05-2267.23 0.05|19]06| 5 24 8 121 0.1 | 06 |29 6 007 0.6 | <DL |<DL|<DL| 3 5 <DL |13 13]0.03| 0.2 [<DL| 4 2 |<DL| 3 |06]| 1 <DL|<DL|05| 0.2 [03| 6 | 0.02

2267.71-2267.84 |03 [11| 6 [ 11| 39 [ 22 |38| 03 | 1 [16] 0

o

0.04[ 02 | <DL |<DL| 0.1 | 0.3 [<DL| 1 [<DL|37 [<DL|40|<DL| 0.1 |<DL[<DL| 1 [0.05]0.06 |10 0.6 |<DL|<DL|0.8] 0.2 |0.3| 7 |0.02

227410227418 [0.07|21|06| 5 | 54 12{ 02|03 |40 2 |01 |05 |<DL|<DL|0.04|<DL|<DL|<DL|<DL|10|<DL|19{0.05]| 04 | 4 | 12 [<DL|<DL| 3 | 1 | 0.6 [<DL|0.06| 1 |02 |08| 7 [<DL

2281.82-2281.92  [0.07|25| 2 [ 12 | 48 [ 27 | 31009 1 [21] 06 [0.04]| 02 [<DL [<DL| 05 | 05 |<DL| 6 [<DL|34[<DL|37| 02 [0.07|<DL| 12 | 04 [<DL|<DL| 4 [ 01 |<DL| 1 |1 |01 [0.1]18|<DL

2284.13-228424  [0.09]41| 2 | 11 | 23 19{ 02|08 |10 1 |006f08 |<DL|<DL| 04 |<DL|<DL| 8 |<DL|25|<DL|61 |02 |02 |<DL| 10 [<DL|<DL| 05 |0.8|<DL|<DL|<DL| 1 |03 |0.2| 13 |<DL
2288.49-2288.61  [0.07|41| 1| 9 | 48 30| 02 [ 05 |57] 08 [0.04]| 07 | <DL [<DL| 0.2 [<DL|<DL|<DL 28|<DL[42| 02 | 02 [<DL| 7 [<DL|<DL| 3 |0.8|<DL|[<DL|<DL| 1 [03 |02 8 |<DL
2294.83-229498 [ 0.1 |15[09] 6 | 19 24| 02 [<DL|35 0.06 | <DL | <DL | <DL [ <DL | <DL [<DL 16 31|02 [008(<DL| 7 | 3 |<DL| 10 |05]0.05|<DL|<DL| 1 |05 [0.1| 2 |0.008

2297.19-2297.37  [0.07| 7 [ 6 | 5 | 6 [<DL|22|0.05| 3 |8 |03 [0.01] 0.1 [<DL [<DL| 05 [0.08|<DL| 4 [<DL|[13[<DL|20| 09 [0.04|<DL| 5 | 03 [<DL|<DL| 8 [0.07|<DL| 5 |0.6]0.03[0.2| 9 | <DL

2298.73-2298.82  [0.0817 (09| 2 | 20 15001 2 |41 0.1 |<DL | <DL [<DL|<DL [<DL|<DL 15 38|01 |01 <DL| 4 | 4 |<DL[ 9 [0.6]0.08|<DL|<DL| 1 |04 02| 5 | 0.01
West Moonie

2303.99-2304.14 |02 |19 1 [<DL| 19 49| 2 [ 4 |e0] 32 01| 2 |<DL <DL| 12 | 21 27 27|<DL| 02 [<DL| 7 | 7 |<DL| 24 |09] 0.1 |<DL|<DL[05| 1 (06| 6 | 0.01

1
2311.19-231125 [ 02| 9 04| 1 12| 05 |<DL| 17 [ 28 |0.05[<DL| <DL <DL| 9 | 20 12 19] 03 |0.08 1| 5 [<DL| 6 [07[0.04]|<DL 0.7] 04 [0.1(0.7]0.005
05(23] 2| 2 <DL[19] 1 |<DL|51 0.2 |<DL [ <DL <DL| 3 |<DL 31 25|03 |05 [<DL| 10 | 17 |<DL| 20 | 1 | 0.4 [<DL 08|07 [ 1 [14]0.02
2319.26-2319.37 |04 [17[2 | 4 41| 1 [<DL|52 0.1 |<DL [ <DL <DL| 3 |<DL 22 23|<DL| 0.4 11 |<DL| 46 |0.8] 02 [<DL|<DL (05 09 [09[ 9 | 0.01
2322,61-232273 0.1 13| 3| 7 | 16 19/ 04 05|59 8 |02| 1 |<DL|<DLf06 | 2 [<DL <DL| 8 31|02 (03 4 [<DL|<DL| 10 | 1 | 03 [<DL|<DL| 2 [ 0.6 |0.4] 5 | <DL
007181 [ 4 | 20 23|02 3 |49| 8 |01 |<DL| <DL |<DL[<DL| 2 [<DL 19 40|01 01 [<DL| 3 | 5 |<DL| 8 [0.6]0.08|<DL|<DL| 2 |07 02| 7 |0.007
2325.88-2326.00 [0.09] 6 [ 1| 6 | 36 28|01 [ 2 [42 0.06( 04 | <DL |<DL(<DL| 2 [ 14 | 22 19 31009 (007 [<DL| 14 | 2 |<DL| 3 |04]0.09|<DL|<DL| 1 |09 [02[ 5 |0.003
2328.54-2328.59 01137 ] 10| 55|36 [23]02| 3 [2605]003[0.2 |<DL|[<DL| 1 1 [<DL| 09 |<DL|[20|<DL|24| 0.8 [0.08]| 5 15 | 08 [0.06[02 |7 |01 [<DL| 4 |1 |01 [01] 7 [<DL
2330.41-233055 [ 0.1 |17] 2 17 | 3 [16] 03| 04 |68 [<DL| 0.1 [ 08 | <DL 04 [<DL|<DL <DL|[20|<DL|24| 02 | 02 [<DL| 4 [<DL|<DL| 17 |0.7|<DL|<DL|<DL| 1 [0.4 03| 2 | <DL
2333.23-233330 [ 03| 6 [09] 1 37 | <DL [<DL [ 50 03 |<DL [ <DL <DL |<DL|<DL 21 32|01 |02 <DL| 5 |<DL| 14 |06] 0.1 [<DL 0.8] 06 [0.6[0.8| <DL
2338.75-2338.85 [ 0.1 [18[ 2| 9 | 71 16 03| 1 |66 [<DL| 0.1 |07 | <DL |<DL| 0.7 |<DL|<DL|<DL|<DL|10|<DL|37 | 04 | 0.2 |<DL| 7 [<DL|<DL| 4 |09 02 [<DL|<DL| 3 [ 0.5 |0.4|22 [<DL
1165.57-1165.65 6 7 2 (29 7| 2|52 7|25 |<DL|<DL <DL| 11 |<DL|21 321083 [ 2| 7|3 |o04f 3 1|3 [<DL| 4 [4 4 |2][19]006
1174.24-1174.33 5 9 8 (30| 4 | 3 |42 5 |2 |4 |<DL|<DL 2 [<DL| 10 [<DL|21 34|23 |3 |53 |oos|[1|2]|4|<d|6|[5]3]2][15]00
West 1197.76-1197.84 4 4 9 (39 6 | 2 |63 14| 2 | 7 |<DL|<DL 1 [<DL| 15 [<DL|41 42| 2 | 4 (07|15 4 003 2 |3]| 4 [<DL| 9 [5| 3 [3[30] 01

Wandoan1 |1207.61-1207.68 |0.09|19| 3 | 13 [ 33 | 20 (28] 02| 3 |22 1 [0.07[ 0:

o

0009|<DL[ 02 | 2 [<DL| 4 [<DL|20(<DL|16{ 05|02 | 4 [ 4 | 1 [<DL|0.09[3 [02 |<DL| 7 |2 |06 |0.7]22[0.009

1225.70-1225.80 1 5 4 |34| 3 [<DL[54]| 19 [ 2 | 5 [<DL (<DL <DL| 21 |<DL|22 36|<DL| 4 [<DL| 31 | 2 |<DL[ 8 | 1| 4 [<DL| 7 [5 | 2 |1 [27]005
1229.43-122950 | 0.5 5 05 (31| 4 |<DL|39| 14 |08 | 4 |<DL |<DL <DL| 13 |<DL|24 30|04 | 2 [<DL| 25 3 |<DL[ 8 | 2| 2 [<DL| 6 [1 [ 1 |1[29]005

Woleebee |1552.63-1553.00 7 |63]16 37| 4 |41 8 2 |45 11 | 2 6 | <DL <DL| 7 |<DL <DL <DL[31|05 | 5 |<DL| 7 4 (002 4 |4 4 |<DL| 9 |47 [4]34]005
Creek GWB 4 | 1570.46-1570.52 04 (367 4413 [29] 1 1 (25 5 |03 (08 |<DL <DL |<DL|<DL| 16 |<DL <DL|24]|02 |08 |<DL| 13 | 2 |<DL| 1 (08]|06 [<DL| 4 | 2| 1 |1 |34]0.04
All (n=36) 02f16(2] 5 (19 2 (25|03 1 [40[ 1 |01 [06 |<DL|[<DL|<DL| 1 |<DL| 0.2 |<DL|18[<DL|31|02 |02 [<DL| 6 2 |<DL| 3 | 1|03 |<DL|04 |1 |06 [05] 9 [0.01

Medians  |Sandstones (n=30)[ 0.2 | 17| 2 [ 4 | 18 [ 03 | 26| 05| 09 |42| 2 [0.1 |07 [<DL |<DL[<DL| 1 |<DL|<DL|<DL|[18|<DL[31|0.2 |04 |<DL| 7 3 |<DL| 4 09|03 [<DL|0.03| 1 |07 [0.6]11 [ 0.01

Interbedded (n=6) [ 0.1 | 11| 4 [ 9 | 30 [ 21 |24 02| 3 |19] 04 [0.04] 0.

N

0.004|<DL| 04 | 1 |<DL| 3 |<DL|17[<DL|22|06 | 0.1 | 2 5 |08 1002]|009(8 |02 |<DL| 4 [1]0.1]02f8 |0.01

Shading indicates element was below detection limit in given rock samples.

Table BY. Step 3 pH 3 Element extraction (%) relative to whole rock element abundance.

Well
Depth (mRT) Al | As [Ba|Be | Bi [Ca|o|[Cr|Cs|u|Fe|Ga|Ge|Hf| K|[Li [Mg|Mn[Mo|Na|Ni|] P |Pb|Rb | E S |Sb|Sc|Si|[Sn|[S|Th|Ti |[TI|U|V]|Y |n| Zr

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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<D <D <D <D | <D <D <D | <D <D
Chinchill [121547-121559 | 7 [02 [ 2 L3 |7|12]2|12f8|3]|11]|L LlefofL]L L7l 2]2fvc|c]s5|oosfor|2]2]|L|4|[3]1]2][w0fo0mn
a4 <D 0.0 00|<D| <D | <D [<D|<D <D | <D | 0.| <D <D <D <D 00 | 0.0

1218.02-121810 00401 |o1| 3 [ 4 [ L Jo7| 8 oaf3]o3|a | L L ||| |1 fL|rL|s|[L]|3]oo9foos|L |03[03|L |oo4]o0.

009 L |o8]o4af 4|6 |2]0001

<D <D <D <D <D <D <D <D <D
1032.35-1032.48 2 6 (07| 4 L 3 (11| 1 L |8] 6 2 |107( L L 3 Lfos|) L |5|L|6]05]03|L 3 1 |001f02|07|02] L 2 [0o9] 2 ]05]|9 0003
<D | <D | <D <D | <D | <D <D <D <D <0.00

1033.88-1034.00 08| 2 |04] 9 9 9 (408087 | 2 |04]08]| L L L 1 L L L 4| L 9|04 |02]|L|[07]09]004)007[05(03]| L 2 (o7 1]02]6 1

Tipton 0.0 <D | <D <D | <D | <D <D <D <D 0.0 <0.00

153 1066.00-1066.24 02) 2 |03 6 [10[08]13]/01 03[9 04| 7 [01] L L |04]02|L L L 6| L 602|004 L 1 104 |004(003[04]02| L [07[03]04] 6 |7 1

<D <D | <D | <D <D [ <D <D <D <D | <D
1067.92-1068.00 02| L |03]| 5 6 1mle| 20528 [02] 6 L L L 6 8 L L 6| L |6]|02]007 1 4 L |o1|04f02| L L |03 3 [02]3 0005
<D <D <D <D <D <D <D | <D
1093.00-1093.19 3 7 1 L 3 [11] 2 L |14] 6 2|08 L L 3 L 2 L | 4|09 |007 1 105 |001[04 07008 L L 1 2 |01 |7 |0.005
0.0 [ <D | <D <D 0.0 <D | <D | <D <D | <D | <D <D <D <D <D | <D
2263.61-2263.77 [0.03| 3 5 L L 102 L |3]2 7 104 L L L|o7] L L L 1| L |3]002]02]|L 1 |05 L [04f|01]06]| L L |03(02|02(1] <DL
0.0 <D | <D <D <D <D <D
2267.05-2267.23 002| 4 | 6 | 2 [ 9 [ 3 |3]o5[06 (4| 1 |o1| 1 [oo5[ L | L |07][09 L[4 2f002)03| L | 2|1 |L[o3]o1]| 1| L [004{03]08]06](1 [0.002
0.0 <D 0.0 0.0 <D | <D | <D <D <D | 0.| <D | 0.]0.00 <D 0.0 <D | <D 0.0 <0.00

2267.71-2267.84 (01|03 | 4 |04 (06| L |o2| 4 [oo1f1]o09]| 2 |o1f L [L | L ]o3|L foor] L |2[L|6| 7 [006] L |04[01[004/003] 9 [007[ L [ L |o2|7 [01]0o2f 1

0.0 <D <D 0.0 <D | <D |<D|[<D|<D|<D|<D|0.|<D <D <D 0.0 <D | <D
227410-227418 (003 2 | 6 | 2 [ L tjorfefs)29fozfr ||| frLf{o|r|s8|rL]|3joo2fo2|L |1 ]03]L o048 o04]0L | L |04f[01]|03]08|<DL
0.0 <D [ <D 0.0 <D |00 <D | <D <D | <D <D <D <D <D [<D [00| <D | <D 0.0
2281.82-228192 [002| 2 | 5| 5 [ L [ L |3]|5 |oo8f1| L |3 ]oo7[ L [L]o4| L |[Lfo6]L|2[L]|1]o04f001| L |o4for|rL|L|6]|L[L[o0o9jor|o1|1]|2]<DL
0.0 <D <D <D [00|<D|<D | <D <D [ <D | <D | <D <D <D <D [<D [00| <D | <D | <D 0.0
2284.13-2284.24 (003 2 | 9 | 4 [ L 2for|Ljosfrfofr|)LfoofrL || |Lf2|Lf2fdjoo2fL |1 ]o2|L|L|[6]|L]|L|[L]|[o2]0o1]4][2]=<DL
0.0 <D <D <D [00|<D|<D| <D |[<D|[<D|<D | <D <D <D <D 00|<D|<D|<D 0.0
West |2288.49-228861 [002| 3 | 9 | 2 | L sfor|rL|sfrfs|{o|o|ofLfL|rL|r 3| L |1]|<DLfo02f L fo9]o2| L |o5(7 L |L|L]|o1fo2]4]1]|<DL
Moonie 1 <D <D <D <D |[<D|<D | <D | <D <D <D | <D 0.0 <D | <D
2294.83-2294.98 01] 3 |01] 3 L 3102(L |3 01| L L L L L L 3 2 | <DL |007| L 4 L L 1 8 l01] L L |05(05[0.1[05] <DL
<D | 0.0 <D | <D <D <D <D <D | <D <D 0.0 | 0.0

2297.19-2297.37 [0.03| 4 1 5 7 152(9)01f0o3]5]| L 1 (03] L L |04 1 Lfor| L |e6e|L|[4]02]001|3 4 105| L L |05(007| L 2 [o2] 8 6 | 5| <DL

<D 0.0 <D | <D | <D |[<D | <D | <D <D <D | <D 0.0 <D | <D

229873229882 |0.09| 3 o1 | 2 | L 2(6]2]3 orfL|r|LfLfrL]|r 3 2f<pLjooo| L | 3| L |L|[1]6]0o0oo L |L[05]03]0104f<DL
<D <D <D <D <D <D | <D <D <D | <D

230399230414 |0.07| L 01| 4 | L 3fs|rL|3fw0for]|3]|L L|4]6 9 2f<dLjoa| L | L |6 |L|[3|o2]oos L |L[o02]4]03[3]|<DL

<D <D <D <D <D <D

231119231125 |0.05 3 [01]| 3 af1|L|3fmmfoz|1]|L L|4]s 9 2 (0201 Ljoa| L |2 [o01f003] L 04| 2 |03 |09 <DL
<D <D | <D <D <D <D <D | <D <D

231405231417 |02 3 [02] 3 2 [2]o06| L |2 02| L | L Lfe]|L 5 2f(o02]o2| L |4 |L|L|3]|o2]oo7|L 04]06|04|2|<DL
<D <D | <D <D <D <D | <D <D | <D

2319.26-2319.37 01] 5 |02] 2 2107 L |3 03| L L L 4 L 4 2 |<DL| 0.2 L L 7 |02f002] L L |03(07 034 | <DL

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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<D [ <D <D <D | <D <D | <D <D <D 00| <D | <D | <D
2322.61-2322.73 008 2 0.1 L L 2(02| L 1 4 01|06 L L 2 L L L 2 1 | <DL [0.07 2 02 L 1 8 L L L |03(03]01]2] <DL
<D <D <D | <D | <D | <D | <D | <D <D <D | <D 0.0 <D | <D
2323.76-2323.95 0.04| L 0.1 3 L 3(02] 3 3 3 101 L L L L L L 4 2|01 |007| L 3 L L 1 9 (006 L L |04]07]02]05]| <DL
<D <D 00| <D | <D | <D | <D <D | <D <D <D | <D 0.0 <D | <D
2325.88-2326.00 [0.05| L |01 | 2 5 3102 L |4 8 L L L L 1 L L 5 6 | <DL |0.04] L 4 L L |04 8 01| L L [o3]07]01]04| <DL
0.0 <D | <D <D | <D | <D <D <D <D <D
232854-232859 [0.07| 3 |03 | 4 4 2 [12f01)05]|5 |04 5 |02 L L |04]02|L L L |5 L |3]|03]|003] L [08]06]006] L [02/007| L 110502015 ] <DL
<D 00 [ <D | <D | <D <D <D <D <D | <D | <D <D <D | 0. <D <D 00| <D |[<D| <D 0.0
2330.41-2330.55 L 2 6 L L L|2|02(L (2L fo1fo04] L L L L L2 L |9]|<DL|003| L 102 L 2 7 L L L (o2fo2| 7 |1| <DL
<D <D <D | <D <D | <D | <D <D | <D | <D 0.0 <D
2333.23-2333.30 |0.08( L |01 2 3101 L |6 02| L L L L L 8 2 |<DL| 0.2 L L L 3 8 02| L 06|07 |06 [09] <DL
<D 0.0 | <D <D | 0.0 <D | <D <D | <D | <D | <D <D <D <D 00| <D |[<D| <D 0.0
2338.75-2338.85 |0.04 1 01| 5 L 2| 8 L|3]|L 9 |04 L L 1 L L L L |1| L |2]007]003]| L 1 |03 | L [08]6 L L L (o3f04| 9 |2| <DL
<D <D | <D <D | <D | <D <D | <D <D | <D
1165.57-1165.65 4 0.7 L|4]9 4 |09] 4 |05 26 | L L L L L |38 8109 02| L L | 39 |003[006[09| 06| L L 120|068 001
<D <D <D | <D <D <D <D <D | <D 0.0 <0.00
1174.24-1174.33 6 08 L 3|04 L |17 5 1 03 L L 3 L |09 L 3 1 02 1002 L |07]01|005(03 |04 (002] L L |03 1 5 1 1
<D <D | <D <D <D <D <D
West
1197.76-1197.84 3 2 L 614101 9 8 15 L L 0.8 L |o2| L 8 17| 4 2 L 2 30 [0.02{0.04] 2 4 L 10 5 18 6 (22 0.01
‘Wandoan
0.0 <D | <D 0.0 <D | <D | <D <D | <D | <D <D <D <D 0.0
1
1207.61-1207.68 0.1 0.02 7 [09 L L 1102]002(1 2 3 2 L L L |01 L L L 1 L 11003]002] L |01 3 10.02(0.05f0.1 f002] L 03| 6 |06 0.1 [07]0.004
<D <D <D | <D <D <D <D <D <D
1225.70-1225.80 1 09 L 9 1 L 9 6 2 1 L L L Jo2| L |10 8 1 02 L | 0409 L |03 1 02| L 3 (o8] 2 ]03]|3 |0006
<D <D | <D <D | <D [ <D <D <D <D
1229.43-1229.50 0.7 3 L [15(15]29 |2 3 5 5 L L L L L |17 40| 13 1 L 2 18 L [006] 3 2 L 13 2 14 2 |45 0.009
<D | <D <D <D | <D <D | <D | <D <D <D <D <D <D | <D
Woleebee
1552.63-1553.00 4 8 |06 L L (10| 2 L 8 5 2 L L L L L L L 4|06 |06 L 2 07| L |03]04]07]| L L 1 2 109]6 | <DL
Creek
<D <D <D <D | <D | <D <D <D <D <D <D
GWB 4
1570.46-1570.52 04|11 | 2 6 L|9Jo4fL |55 [0o3]1 L L L L 1 L L |10 04 |02]| L 6 [05| L |01 |04f01]| L 1 10609046 |0.003
<D | <D <D <D | <D | <D <D | <D | <D <D <D <D <D | <D
All (n=36) 009 2 |01 2 L L |3|02(L (3|2 (fo1|03]L L L fo1] L L L3 L |2]01]|008] L 1104 L [03[01]009] L L |04 (07 |02]2] <DL
Sandstones. <D | <D <D <D|<D| <D |<D|<D|<D| <D <D <D <D <D | <D
Medians
(n=30) 009 2 |01 2 L L 3105 L 3 3 (02fo04) L L L L L L L 3 L 210101 L 1 03 L |04]01]01 L L [o4f08|03]2| <DL
Interbedded 0.0 <D | <D <D | <D | <D <D <D <D 0.0 <0.00
(n=6) 0.1 1 102 4 4 04501 (03[4[04] 4 |02 L L |02]02 L L L 3 L 3101 |003| L |06|04[003]003]02007 L |08]03]|0.1 8 4 1
Shading indicates element was below detection limit in given rock samples.
. PN .
Table B10. Sum of Acid Steps Element extraction (%) relative to whole rock element abundance.
Well Depth (mRT) Al |As|Ba|Be| Bi [Ca|Co|Cr| Cs [Cu| Fe [Ga|Ge | Hf | K | Li [Mg|Mn|Mo | Na [Nif P [Pb| Rb |[REE[ S | Sb [Sc| Si | Sn [Sr|Th | Ti [ TI ([U| V [Y |Zn| Zr
1215.47-1215.59 13122 <DL[10|14 (25| 5 |44 9 4 | 15 | <DL <DL| 13 | 12 | 0.2 [<DL <DL[16( 3 5 7 2 [11]01 1 (11| 6 [<DLf 19 [9 | 2 |6 [22]0.07

Chinchilla 4
1218.02-1218.10 011 |3]714]16|3 )02 3 [10[04 |01 (02002 |<DL[<DL| 2 3 [0.09|<DL| 3 |<DL|16| 04 [02 | 6 3 [09|<DL[02 |3 |03 |<DL| 4 |2 [0.07[04] 7 | 0.03

Tipton 153 1032.35-1032.48 <DL 3 12 [<DL| 8 |<DL|15|<DL|[39| 1 2 |<DL| 14 | 6 |005| 2 [10| 2 |[<DL| 12 [3 | 8 | 2 [39]0.09
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1033.88-1034.00 2 17| 6 |22 36 |23|18|3| 5 [23| 3 (06| 1 [<DL[<DL| 3 | 3 |<DL| 2 |<DL|13|<DL|41| 1 |07 |<DL| 5 |3 |01 |03 |5]| 1 [<DL| 8 [3 | 2 |07[31]0.02

1066.00-1066.24 | 0.4 [14| 3 13| 37 | 27|38 04| 4 [38] 06 [01 )02 [0.008{<DL| 1 | 2 |<DL| 4 |<DL[15|<DL[46| 09 |01 |<DL| 7 | 1 |0.09[ 01 |11]| 08 [<DL| 3 [1 |07 |02]25]0.02

1067.92-1068.00 |05 |1 | 1|9 f19 17|82 1 [11| 8 [03]| 6 [003|<DL[<DL| 8 | 9 |02 |<DL|[10|<DL|14| 03 [ 0.1 3 [6|<DL|06 |2 |03 |<DL| 04| 1| 3 |o4]| s [004
1093.00-1093.19 | 17 [53] 10 128|378 |2 [56|17 |5 |3 |02 <DL| 10 |<DL| 39 <DL[23| 2 | 1 7 [5006| 5 [4| 2 |<DL| 5 |4] 9 |2]|26]02
2263.61-2263.77  [0.09]29 [0.6[ 8 | 32 1604] 03 48| 5 | 02| 1 |<DL|[<DL| 03 | 0.7 |<DL|<DL|<DL|18 [<DL|35|0.08 | 09 |<DL| 9 |1 [<DL| 4 [1 [ 3 |<DL[03 |2 |05 1 |11|<DL
2267.05-226723  [0.07]|23[06| 7| 33 [11|15[07[ 1 |33 7 |02 2 |0.05|<DL|<DL| 4 | 6 <DL|17 15/005| 05 |<DL| 7 |3 [<DL| 3 |08| 2 |<DL[004]08]| 1 [1 |7 |002

2267.71-2267.84 | 04 |12| 6 [11] 40 [22]38[03[ 1 |17| 2 |0.06[ 03 | <DL |<DL| 0.1 | 0.6 [<DL| 1 [<DL|37|<DL|41[0.007| 02 [<DL| 0.4 [ 1 |0.09]|0.09 (10 0.6 |<DL|<DL| 1 |02 |04| 7 [0.02

227410227418 | 0.1 |23 (06| 7 | 54 13]03] 03 43| 3 | 02|07 | <DL [<DL|0.04 [<DL|<DL|<DL|<DL|11 [<DL|22|0.06 | 0.6 | 4 | 14 [03[<DL| 3 [06| 1 |<DL[0.06]|2 |03 |1 |7 <DL

2281.82-2281.92  [0.08]|27| 2 [17| 48 27|34 |0a| 1 |22| 06 |0.06[ 03 | <DL |<DL| 09 | 0.5 [<DL| 7 [<DL|36[<DL|38| 02 |0.08|<DL| 12 [05[<DL|<DL| 4 0.1 |<DL| 1 |1 |02 [0.1]20|<DL

2284.13-228424 | 0.1 |43 [ 2 [15] 23 21 (03|08 |11| 1 |01 |08 |<DL|<DL| 1 |<DL|<DL| 8 [<DL|27|<DL|63| 02 [ 02 [<DL| 11 |0.2|<DL| 05 |0.8|<DL[<DL|<DL| 2 |04 |0.3|14 | <DL
2288.49-2288.61 | 0.1 |44 1 [11] 48 32(03| 05 |60 08 [0.09] 07 | <DL |<DL| 02 |<DL|<DL|<DL 31|<DL[44| 02 | 02 |<DL| 8 |02|<DL| 3 |0.8|<DL|<DL|<DL| 1 |05 [02| 9 |<DL
2294.83-2294.98 | 02 18| 1|9 [ 19 28 [0.4<DL| 38 0.2 |<DL| <DL | <DL | <DL |<DL | <DL 19 33| 02 | 01 |<DL| 11 | 3 [<DL| 11 06| 02 |<DL|<DL| 2 | 1 [02[ 2 |0.008
2297.19-2297.37 | 0.1 (11| 8 | 9 [ 14 |52|31 01| 4 [14]03 [0.02] 04 [ <DL [<DL| 1 1 [<DL| 5 [<DL|20[<DL|25| 1 |0.05| 3 | 9 [07(<DL|<DL| 8 [0.1 |<DL| 7 08|01 [0.2]14 <DL
2298.73-2298.82 | 02 (20| 1 | 4 [ 20 16102] 4 |44 0.2 |<DL| <DL | <DL | <DL |<DL | <DL 17 40( 01 [02 [<DL| 6 | 4 |<DL| 10 |0.6| 02 [<DL|<DL| 2 [ 0.7 |03| 5 | 0.01
West Moonie 1 2303.99-2304.14 02 |19] 2| 4| 19 52(5| 4 [62| 42 |03 4 [<DL <DL| 15 | 27 36 29| <DL | 03 |<DL| 7 [13|<DL| 26 | 1 |02 |<DL|[<DL|0.7| 5 [09| 8 | 0.01
2311.19-2311.25 | 02 [12]05] 4 16| 2 |<DL[19| 38 [03| 1 [<DL <DL| 14 | 28 21 21| 05 | 02 1 [5|<DL| 8 (08007 <DL 1 [ 2 |o4| 2 |0.005
2314.05-231417 | 07 [26] 2 | 5 2 (21| 2 |<DL|54 05 |<DL| <DL <DL| 9 |<DL 36 26| 05 | 0.7 |<DL| 14 [17[<DL| 23 | 1 [ 04 |<DL 11 ]1]16]002
2319.26-2319.37 | 05 (22| 3 | 6 43| 2 |<DL| 55 05 |<DL| <DL <DL| 7 |<DL 25 26| <DL | 0.6 11|<DL| 53 | 1 |02 [<DL|{<DL|08]| 2 |1 [12] 001
232261-232273 |02 [15| 3 | 7 [ 16 20 0.6[ 05 |61 11 03| 2 |<DL|<DL| 3 | 2 [<DL <DL| 10 32102 | 04 6 [02f<DL| 11 [1 [03 |<DL|<DL| 2 |09 [06] 7 <DL
232376-232395 | 0.1 [18| 1| 7 [ 20 26 (04| 6 |52 12 |02 [<DL| <DL |<DL[<DL| 2 [<DL 23 4202 [02|<DL| 6 | 5|<DL| 10 |07 0.1 [<DL|<DL| 2 [ 1 04| 7 |0.007
2325.88-2326.00 | 0.1 |6 2|8 [ 41 32 (04| 2 [45 0.1 |04 |<DL|<DL|<DL| 3 | 14 | 22 24 381009 |01 |<DL| 18 | 2 [<DL| 4 |05| 02 |<DL|{<DL| 1 | 2 [03[ 5 |0.003
232854-232859 | 02 [16| 8 |15[ 59 |38]35|03| 4 [31]09 [0.08]| 04 [<DL [<DL| 1 1 [<DL| 09 [<DL|25|<DL|27| 1 |01 | 5 | 16 101|028 [02|<DL| 5 |2 |03 [03]|13|<DL
2330.41-2330.55 | 0.1 (19| 2| 5[ 17 | 3 |17 (05| 04 [69|<DL[ 02| 1 [<DL 04 [<DL|<DL <DL|22|<DL|25[ 02 [ 02 [<DL| 5 |0.2]|<DL| 19 |0.8|<DL|<DL|<DL| 2 [ 0.6 |0.4| 3 | <DL
233323-233330 |04 [ 6| 1|3 40 [0.1|<DL| 56 0.5 |<DL| <DL <DL |<DL [ <DL 29 34| 01 | 05 <DL 5 [<DL| 17 [0.7[ 03 |<DL 11 ]1]2|<DL
2338.75-2338.85 | 0.1 (19 2 14 71 17103 1 |69 |<DL| 02| 1 |<DL[<DL| 2 [<DL|<DL|<DL|<DL|11[<DL|39| 0.5 |03 |<DL| 8 [03[<DL| 5 (09|02 |<DL[<DL| 3 | 038 [0.4|24 | <DL
1165.57-1165.65 | 10 7 2 (33]16| 6 |52| 11| 2 | 31 | <DL |<DL <DL 11 |<DL|58 40| 2 | 3| 2| 7 |42f007| 3 |2 4 |<DL| 4 |5 |24 227|007
117424-1174.33 | 11 10 8(33]4| 3 |e0|10| 3| 4 |<DL|<DL 4 |<DL| 11 |<DL|24 36| 2 | 3|3 |6 [3for|1|3]4|Df6]|5]|4](2[17]002
1197.76-1197.84 7 6 9 [45]20| 12 | 64| 23 | 10 | 22 | <DL |<DL 2 |<DL| 15 |<DL|48 591 6 | 7 |07 |17 |33[005| 2 |5| 8 |<DLf 19 |11| 21 [9 [51] 0.1
West Wandoan 1
1207.61-1207.68 | 02 [19]| 3 |14 33 |20|29 04| 3 [24]| 3 01| 2 [0.009[<DL|02 | 2 |<DL| 4 |<DL|21|<DL[17| 05 |02 | 4 [ 4 |4 |o02f[01 |3 |03 |<DL| 7 [3 | 1 [08[22]0.01
1225.70-1225.80 3 6 4 [43]4 |<DL|63| 25 | 4 | 6 |<DL|<DL <DL| 21 |<DL|31 44| 1 4 |<DL| 32 |3 [<DL| 8 |2 | 4 |<DL[ 9 | 6| 5 [2[29]005
1229.43-1229.50 1 8 05|46 (19| 29 [41| 17 | 6 | 9 [<DL [<DL <DL| 13 |<DL |42 70| 13 | 3 |<DL| 27 [21|<DL| 8 |4 | 4 |<DL[ 19 |3 |16 [ 3 |74 0.05
Woleebee Creek |1552.63-1553.00 [ 12 |71 (17 37 [4[50]|10] 2 |53]| 16 | 4 | 6 |<DL <DL| 7 [<DL <DL <DL|[36| 1 5 |<DL| 9 |5 f002| 4 |5| 5 |<DL[ 9 | 5| 9 [5 [40]0.05
GWB 4 1570.46-1570.52 08 47| 9 50 |3 |37|2| 1 3110 )06 2 |<DL <DL |<DL[<DL| 17 |<DL <DL |34 0.6 1 |<DL[ 18 | 2 [<DL| 2 [1]07 [<DL| 5 | 2| 2 | 1|40]0.04
All (n=36) 02183719 ]3|31)|05| 2 [44| 3 |02| 1 |<DL|<DL[<DL| 2 [<DL| 0.2 |<DL|21|<DL[35| 05 | 04 |<DL| 7 |3 |<DL| 3 |2 |03 [<DL| 04 [2 | 1 |08[13]0.01
Medians Sandstones (n=30)| 0.3 [19( 2 |5 19| 1|30|2| 1 |50 7 |03 | 1 |<DL|<DL[<DL| 2 [<DL|<DL|<DL|21|<DL[35| 03 | 0.6 |<DL| 8 |4 |[<DL| 4 [ 1|04 [<DL|005[2 | 2 |1 [13]0.01

Interbedded (n=6) | 0.2 (13 4 |12 35 |25|33 03| 3 [20( 0.8 |0.09[ 0.4 |0.004(<DL| 06 | 1 [<DL| 3 [<DL|20|<DL[26( 0.7 | 02| 4 6 [1]005(01 )8 |03 |<DL| 5 |2 |03 [03]13[0.01

Shading indicates element was below detection limit in given rock samples.

Table B11. Sum of All Three Steps Element extraction (%) relative to whole rock element abundance.

Well Depth (mRT) Al |As|Ba|Be| Bi |Ca|[Co[Cr|Cs|Cu| Fe | Ga| Ge | Hf | K | Li [Mg[Mn |Mo | Na [Ni| P |Pb[Rb(REE| S [ Sb [Sc| Si [Sn |Sr|Th [ Ti | TL |U|[ V | Y [Zn| Zr

121547-121559 | 13 [ 1|29 <DL[20(15[25 (18] 44| 9 | 4 [ 15 | <DL 7 [30] 13 |02 |<DL <DL[16|16| 5 [ 29| 2 [121f 01 [ 1 |23] 6 [<DL| 52 [9 [ 2 |6 |22]007

Chinchilla 4

1218.02-121810 |01 (1| 5|7 | 14 |52 3 |02| 5 [10] 04 [01] 02 [0.02|<DL| 05 [ 7 0.09|<DL| 3 [<DL[16]| 1 [02 | 33 | 3 [09|<DL |03 |9]03 [<DL| 11 |2 [0.07]|0.4] 8 |0.03
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@
8

0.09

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.



https://doi.org/10.20944/preprints202511.1669.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 November 2025 d0i:10.20944/preprints202511.1669.v1

33 of 36

1033.88-1034.00 2 (17| 8|22 36 |40|19|3 |9 23| 3 [06| 1 [<DL| 4 | 4 |6 |[<DL| 2 |100|13[<DL|41]|4 |07 | 9 [ 6 |3 |01 |03 [12] 1 |<DL|[ 14 |3 | 2 [07[32]0.02

1066.00-1066.24 | 0.4 [14] 4 [13] 37 | 50|40 |0.4]| 5 [38] 0.6 [ 0.1 | 0.2 [0.008

~
7~
<}
=1
@
&
>

<DL[46|2 |01 | 11| 8

0.09 [ 0.1 |20[ 08 |<DL| 7 | 1 |07 |02]25[0.02

1067.92-1068.00 |05 |1 |29 | 19 |26|8 |2 |4 [11]| 8 [03]| 6 [003|<DL|<DL[11| 9 |02 |<DL|10[<DL|14| 1 |01 3 |6|<DL|06|5[03]|<DL| 3 | 1] 3 |o4]| 8 [0.04

1093.00-1093.19 | 17 |56 |25 12 |34]|38|8 |9 56|17 5| 3 |02 <DL| 20 [<DL| 40 <DL[23|10 1 8 006 | 5 |23 2 |<DL| 290 [ 4| 9 | 2]26]02

2263.61-2263.77  [0.09|29| 2| 8 | 32 41fo04f2]59( 5 |o2| 1 |<DL| 1 [08]|3 | 7 |2 |12 |49|<DL|36 04|09 |23 ]| 10 |1 |[<DL| 4 |4| 3 |<DL| 6 |2 ]05]|1 |31 <DL

2267.05-2267.23  |0.07(23 | 2| 7| 33 [17 |24 f07[2 |35 7 |o2| 2 |o05| 1 [<DL| 5 | 6 <DL |25 1500305 | 14| 8 [3|<DL| 3 [3]| 2 [<DL| 4 [o8[ 1 |1 |12]003

2267.71-2267.84 | 0.4 |12 8 | 11| 40 |52

17| 2 [0.06]| 04 [002| 2 |08 | 2 [<DL| 15 | 61 |42|<DL|41| 2 | 02 |<DL| 3

0.09 [0.09]29| 0.6 |<DL| 3 | 1|02 04| 7 [0.02

227410227418 | 0.1 |23 [ 2| 8| 54 3603|152 3 [02] 08 [<DL| 1 |04 |2 | 4 |04 |<DL|32(<DL|22]03| 06| 7 |16 |03|<DL| 3 [2| 1 |<DL| 3 |2 |03 |1 [21|<DL

2281.82-2281.92  |0.08]28 | 5 | 17| 48 [83[50 (01| 4 |23 [ 0.6 |0.06[ 0.4 |<DL| 09 [ 2 | 2 |<DL| 21 | 23 [47|<DL |38 1 [0.08| 14 | 14 [05[0.004[<DL|12| 0.1 [<DL| 5 | 1 |02 |0.1]25 [<DL

2284.13-228424 | 0.1 |45 8 |15] 23 32103|4 11| 1 [02] 1 [<DL| 8 | 2 [09|<DL| 15 | 32 |34|<DL|65| 2 | 02| 11 | 15 |0.3|0.002] 05 | 4 [<DL|<DL| 10 | 2 | 0.4 (03|24 [<DL
2288.49-2288.61 | 0.1 |46 6 |11] 48 43(03[3|65[08|01f08]|<DL| 8 [08|05|<DL| 9 40|<DL|45( 1 | 02| 9 | 12 |0o2|<DL| 3 |4 [<DL|<DL| 4 |1 |05 [0.2]16 |<DL
2294.83-229498 | 06 |24[ 3|9 19 411 [6]58 0.6 |<DL| <DL [ 34 |<DL| 5 [<DL 27 34| 4 |03 <DL 19 [3 |<DL| 12 [ 6|04 [<DL| 05 3 [ 2 |03] 4 |0.07

2297.19-2297.37 | 0.1 |11 9| 9| 14 [96[43 [02[5 |14 |03 |0.03[ 06 |<DL| 2 [ 3 | 3 |<DL| 10 | 53 |26|<DL|25( 3 [0.05| 17 | 13 07| <DL [<DL|15] 0.1 [<DL| 14 |0.8] 0.1 |0.3] 15 <DL

229873-2298.82 | 0.3 |24 3| 4| 20 23]05| 8 |53 0.5 |<DL| <DL [ 16 |<DL| 2 [<DL 2 411 |04 |<DL| 10 |4 [<DL| 10 |4 |04 |<DL| 1 |2 | 1 |04]|7 (005
West Moonie 1 2303.99-2304.14 | 0.4 |19 4 | 4| 19 60|59 (75] 42 03] 4 [<DL <DL| 18 | 27 41 29| 2 |04 |<DL| 7 [13|<DL| 27 [ 8] 03 [<DL|<DL[0.9( 6 |0.9]12]0.04
2311.19-231125 | 03 [15( 3 | 4 24| 2|5(31] 38 [04] 1 [<DL <DL| 19 | 28 27 224 (02 1[5 |<DL| 8 |6]0.07 (<DL 1|3 |o5]4|002
2314.05-231417 | 08 [31[ 5|5 23|27| 2|5 |74 05 |<DL| <DL <DL| 17 <DL 2 27| 5 [ 08 |<DL| 19 [17|<DL | 23 [ 9| 0.4 [<DL 1|2 ]1([34)008
2319.26-2319.37 | 05 (277 | 6 482|466 05 | <DL <DL <DL| 12 [<DL 29 26|12 |06 11| <DL | 53 [ 7] 02 [<DL|<DL[0.9| 2 | 1 |19]0.01
2322,61-232273 | 02|20 9|7 | 16 52108|3 74| 11 [05] 2 [<DL[32| 4 [5 | 3 64 |14 34| 4 (07 10 |05/0.004| 11 (8|07 |01 | 4 | 2| 1 [07[14]0.05
232376-232395 | 03 |24( 3|7 | 20 33]09|10[60| 12 | 0.6 |<DL| <DL | 20 |<DL| 6 [<DL 29 43[3 |04 [<DL| 10 |5 [<DL| 10 | 6 [ 04 |<DL|<DL| 2 | 2 |0.6] 12 0.1
2325.88-2326.00 028 |48/ 41 46 [05] 6 [ 51 02|04 |<DL|[ 16 |<DL| 6 [ 14 | 40 31 38| 1|01 |<DL| 27 |2 |<DL| 4 |3(03|<DL[ 9 |2 [ 2 03] 8 |0.01

2328.54-232859 | 0.2 |17 [11]15]| 59 7136 [0.3[ 5 |31 [ 09 |0.08[ 05 |<DL| 1 [ 2 | 2 |<DL| 9 | 35 [26|<DL|27|3 |01 | 11|24 [1 [ 01 [02|14|02|<DL| 8 |2 |03 ]03]|13 <DL

2330.41-233055 | 0.1 |23 [ 6 | 5| 17 [12(37 [05[2 |93 [<DL| 03 [ 1 |<DL 1|2 [<pL 21 [29|<DL[26| 2 [ 03 | 11 | 8 [04]0.002| 20 [5]|0.09(<DL| 4 [2 [ 1 |04] 6 |0.04
2333.23-233330 |07 (12| 4 |3 50 05| 4 |94 1 |<DL|<DL <DL| 8 |<DL 38 3716 |07 <DL|[ 5 [<DL [ 18 |11] 07 <DL 203 |1]6f01
2338.75-2338.85 | 0.1 (20| 7 [14] 71 281035 [78|<DL[02| 1 [<DL| 14 | 2 [ 1 [<DL| 16 | 41 |14(<DL|39| 3 | 03 | 27 [ 11 |04|<DL| 5 |4 |02 |<DL[ 6 |3 |09 [04[47 |<DL

116557-1165.65 | 10 10 8 [56[16[14]57 | 11| 2 [ 31 |<DL| 67 <DL| 30 | 81 |70 40|14 3 | 69 [ 11 [42|007| 3 [7]| 4 [<DL| 19 [ 6 |24 | 2 |30]0.07
1174.24-1174.33 | 11 12 30|36 4 11|61 10| 3 | 4 [<DL| 61 13 |<DL| 28 | 58 (27 36|21 3 |87 9 3|01 | 1 [8] 4 [<DL|17 [6 [ 4 |2]17]|0.02
1197.76-1197.84 7 7 5416020 |20[68) 23 [ 10 | 22 [ <DL | 80 8 |<DL| 45 | 78 |56 59133 7 | 89 | 27 [33|005| 2 [14]| 8 [<DL| 51 1122 |9 |56] 0.1
West Wandoan 1
1207.61-1207.68 | 02 (19| 4 14| 33 | 55|70 |04 4 [24| 3 01| 2 [0.009[ 1 |06 |5 (12| 6 |36 |41(<DL|17|2 |02 |31 | 5 |4 |002]|01 8|03 |<DL[17 |3 | 1 [08[30]0.01
1225.70-1225.80 3 8 10(55|4|7|76] 25| 4 | 6 |<DL| 63 <DL| 46 | 51 |39 44110 4 | 99 [ 44 [3 |<DL| 8 [8] 4 [<DL| 39 [6 [ 5 |2 [31]|0.05
1229.43-1229.50 1 10 2 (59(20(34]53[ 17| 6 [ 9| 02|69 <DL| 36 | 57 |56 71|32 3 | 91 | 40 [21|<DL| 9 [10]| 4 [<DL| 48 [3 [17 |3 |77]0.1
1552.63-1553.00 | 12 |77 |25 37 |11]|59|10|11|54| 16 [ 4 | 6 [<DL <DL| 24 |<DL 99 <DL[36|11| 5 [ 22| 15 [5 002 4 |17| 5 [<DL| 37 [5 [ 10 | 5 |43|0.05
Woleebee Creek GWB 4
1570.46-1570.52 0.8 |48 |18 50 |10|57| 2 |5(|31] 10 (06| 2 |<DL <DL| 4 [<DL| 36 [<DL <DL |34 4 1 2623 2 |<DL| 2 [5]07 [<DL| 23 [ 2| 2 |1 [52]004
All (n=36) 04 (206|719 |11|41(08]|5(53| 3 |04 1 |<DL| 1 |<DL| 5 |<DL| 4 6 |[28|<DL|36|3 |05 | 11 | 10 |3 |<DL| 3 |8(05 |<DL| 7 |2 | 2 |0.8]20]0.03
Medians Sandstones (n=30)| 0.5 23| 6 [ 5| 19 [ 5 [41|2 |6 |57| 7 [05]| 1 [<DL| 1 [<DL| 6 |<DL| 1 |<DL|29|<DL|36| 4 |06 | 9 11 [4 |<DL| 4 [7)07 [<DL) 5 | 2| 2 |1 (22004

Interbedded (n=6) | 0.2 | 13| 7 (12| 35 [54 (42|03 5 | 20| 0.8 [0.09] 0.5 [0.008| 1 1 3 [<DL| 10 | 36 |26|<DLf26(2 |02 | 14 [ 7 [1 00501 [15)03 [<DL| 9 |2 |03 [03[140.01

Shading indicates element was below detection limit in given rock samples.
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