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Abstract:

This study presents the results of a joint Chemostrat — APT study that aimed to produce a suite of
Radioactive Heat Production (RHP) data for basement rocks in the Faroe Shetland Basin to enable
more accurate basin modelling to be undertaken. To enable regional studies to be undertaken, the
basement has been split into four zones based on similarities. Zone A is formed of high grade
metamorphic basement from the Rockall trough (quads 154 & 164) southwest of the “Laxfordian
front” postulated by Holdsworth et al., (2019). Zone B comprises granodioritic, tonalitic and dioritic
Neoarchean aged (2700-2830 Ma) high grade metamorphicbasement from the southwestof the Rona
Ridge and Basin (wells 202/08-1, 204/15-2, 205/161, 205/21-1A, 206/7a-2, 206/08-2, 206/09-2 and
206/12-1) and northeast of the Laxfordian front. Zone C contains Neoarchean aged high grade
metamorphic basement of a predominantly granitic and quartz rich granitoid composition from the
northeast of the Rona Ridge (wells 207/01-3, 207/02-1, 208/23-1 and 208/26-1). Zone D differs from
the rest of the materialin this study in that it is Caledonian (~460 Ma) granitic plutonic basement from
Quads 209 (Ereland volcanic centre). Radioactive heat production values were derived from
Potassium, Thorium and Uranium data produced from the analysis of eighty-four basementsamples
by ICP-OES and ICP-MS analysis. Each mapped basement zone was then assigned a mean radioactive
heat production value for use in future basin modelling studies; Zone A = 0.21 yWm?3, Zone B, 0.64
UWm?3, zone C = 0.88 uyWm?and zone D = 2.1 pyWm?.
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Historically, petroleum system analysis in the Faroe Shetland Basin (FSB) has always struggled to
match results with the observed geology. For example all published basin modelling studies report
‘early’ (Cretaceous) generation for the Faroe-Shetland basin (e.g. lliffe et al. 1999; Holms et al. 1999;
Mark et al. 2005) and the OGA petroleum systems chart for the West of Shetland and West of
Hebrides, released as part of the 32nd licencing round, places the ‘critical moment’ for oil generation
in the Mid to Late Cretaceous, before common Palaeogene reservoirs such as the Lamba and Vaila
sands are deposited. Several explanations have been put forward to try and explain this mismatch
between observed geology and modelled results, such as oil migrating into deeperholdingreservoirs
before re-migrating into the Palaeocene (e.g. the motel model; Lamer and Carmichael 1999) or
overpressure retarding the expulsion of oil from source rock (e.g. Carr & Scotchman, 2003).

These published petroleum systems analysis studies do not account for all aspects of the petroleum
system, one of particular relevance to the Faroe-Shetland basin is the variation in radioactive heat
production (RHP) from basement. A focussed study around the Corona ridge demonstrated that
basement here is “old and cold” (Gardiner et al. 2019) with basement RHP values averaging ~1.6
uW/m3, significantly lower than the default values of upper-crust RHP in. most basin modelling
software (e.g., set at ~2.8-3.2 yW/m3 in Genesis and PetroMod). By using these colder RHP values,
Gardineretal. (2019) produced a basin modelthat estimated oil generation and expulsion around the
Corona Ridge in the Palaeogene, after the deposition of local reservoirs. This model invoked a
combination of reduced RHP in the Crust together with section thickening associated with Paleogene
intrusions; a corollary of the latter is the decreased conductivity of the total section. The selection of
~1.6 yW/m? in Gardiner et al. 2019 was somewhat pragmatic. Despite the importance of an
appropriate selection of the RHP parameterin basin models, there exists very limited dataand studies
on the degree to which the RHP may vary within a basin.

This paper seeks to understand variations in basement RHP across the FSB at both the local and
regional level to enable accurate petroleum system modelling to be undertaken. Local RHP data has
been produces for wells 154/03-1, 164/25-2, 202/02-1, 202/03-1, 202/08-1, 202/09-1, 204/10-1,
204/15-2, 204/23-1, 204/25-1, 205/16-1, 205/20-1, 205/21-1A, 205/22-1A, 206/08-1A, 206/08-2,
206/08-7, 206/08-8, 206/09-2, 206/12-1, 206/7a-2, 207/01-3, 207/02-1, 208/23-1, 208/26-1, 208/27-
2, 209/09-1, 209/12-1, 214/09-1 and 220/26-1. Regional RHP values have been calculated for four
different zones in the FSB. These zones have been assigned due to similarities/differences in their
minerology, texture and geochronology.

Crystalline basement in the Faroe-Shetland Basin

The geology of the Faroe-Shetland basin has been studied in detail by Chambers et al. (2005), Ritchie
et al. (2011) and Holdsworth et al. (2019). Mapping basement in the FSB is difficult due to irregular
basement penetration from oil and gas well cover. However, Holdsworth et al., (2019) suggest that
the metamorphicbasementshould be viewed as a single “Faroe-Shetland” Terrane linked to the Rae
Craton of East Greenland (Fig. 1a). This terraneis predominantly made up of upperamphibolite (and
possibly granulite) facies granodioriticgneisses with lesser abundances of more granitic, intermediate,
and mafic gneiss material (Holdsworth etal., 2019). Uranium — Lead dating of zircons from these units
demonstrate that their igneous protoliths crystalised in the Neoarchean (2729-2826 Ma, Holdsworth
et al., 2019; 2700-2829 Ma, Chambersetal., 2005). This terraneis boundedtothe south westby an
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approximately positioned limit to Laxfordian reworking, dividing it from the Lewisian complex of
Scotland and the Nagssugtogidian of Greenland (fig. 1a; Holdsworth et al., 2019). In addition to the
high grade metamorphicbasement of the Faroe-Shetland Terrane, there are four volcanic centres to
the North East of the basin (Brendan, Erlend, Franeir and West Erlend) which are thought to be
Palaeogene (e.g.fig. 1 of Layfield et al., 2022). The main north east to south west striking structure in
the basin (fig 1b) were formed by thrusts during the Caledonian orogeny and normal faults during the
Devonian Orogenic collapse and Permian to Cenozoic extension, forming the intrabasinal ridges (see
Layfield et al., 2022 and references therein).

Sample material and methods

For this study, new elemental, mineralogicaland U-Pb zircon analysis has been undertaken (Fig. 2and
Table 1) and a literature search was conducted providing historical Elemental data (Chemostrat
multiclient report: NE129, Chambers et al., 2005 & Finlay et al., 2018), U-Pb zircon geochronology
(Ritchie et al., 2011, Chemostrat, 2014 & Holdsworth et al., 2019) and Petrology (Chambers et al.,
2005, Finlay etal., 2018 & Holdsworth etal., 2019; Table 2). This enabled sufficient datato be collected
to calculate the RHP of 85 samples (Table 3).

Potassium (K), Thorium (Th) and Uranium (U) elemental data, utilised for Radioactive Heat Production
calculations (RHP; Turcotte and Schubert, 2014) was either collected from the published literature or
generated from new analysis as part of this study at Origin Analytical Ltd (table 1). Each sample was
washed and dried to remove any surface mud and/or contaminants. Prior to analysis, all prepped
cuttings samples were then ground to a fine powder in agate mortars. Following preparation, the
cuttings samples were prepared for ICP analyses by using the lithium metaborate (alkali) fusion
procedure, as advocated by Jarvis & Jarvis (1992a and 1992b). The prepared samples were then
analysed using ICP-OES and ICP-MS instruments, with quantitative data being acquired for forty-eight
elements, which include tenmajor elements, e.g., Al, Si, Ti, Fe, Mn, Mg, Ca, Na, K and P, twenty-four
trace elements, e.g., Ba, Be, Co, Cr, Cs, Cu, Ga, Hf, Mo, Nb, Ni, Pb, Rb, Sc, Sr, Ta, Tl, Th, U, V, W, Y, Zn
and Zr, and fourteenrare earth elements, e.g., La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and
Lu. The precision of the geochemical data acquired by the ICP analyses is determined by replicate
analyses of multiple preparations of certified rock standard reference materials (SRMs), along with
duplicate preparations of three unknown samples, which are analysed on a routine basis along with
each of the samples. With reference to the SRMs, the absolute accuracy of all the data are generally
considered to lie within the range of error achieved for multi-determinations of the same sample.

In addition to producing RHP data for individual sample for local petroleum system analysis,
mineralogical and geochronological data was used to investigate if the basement could be split into
discrete zones based on changes in geology and geochronology.

For core material, mineralogical data was collected through point counting of 300 crystals from a thin
section by Chemostrat Ltd. In addition, the texture of the thin section (metamorphic grade origneous
characteristic) was recorded.
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For XRD analysis of cuttings material, samples were disaggregated prior to micronizing using a
McCrone mill using propan-2-olas the liquid phase to minimise loss of water-soluble phases.Samples
were then sieved and side mounted into sample holders to maintain a random orientation of the
grains. X-ray diffraction analysis was performed with a Siemens D5000 diffractometer using CoKa
radiation (35kV, 35mA) and a scan range from 2 to 80°20. Mineralidentification was undertaken using
the Bruker Eva® software package and the ICDD crystallographic database. Quantification was
performed using an in-house modification of the Rockjock® software package (Eberl, 2003), with
confirmation of the clay mineral phases derived from a separate, oriented sample of the clay phases,
investigated air dried, glycolated, and heated to 400 & 550°C

Uranium-Lead dating was undertaken on zircons separated from Basement samples. Zircon grains
were separated using LST heavy mineral separation at Origin Analytical Ltd and thenanalysed by laser
ablation inductively-coupled plasma mass spectrometry (LA-ICP-MS) at the University of Greenwich.
The nonmagnetic fraction (>1.2A) was mounted in araldite resin blocks and polished. The resin blocks
were then placed into a Scanning Electron Microscope (SEM) and mapped using electron dispersive
spectroscopy to identify zircons in the sample using zirconium abundance to identify the zircons and
elevated Hf abundance to confirm. U-Pb age dating was performed using quadrupole-based LA-ICP-
MS. Mass bias and instrument drift were monitored constantly and accounted for by using sample
standard bracketing. Zircon isotopic standard 91500 (Weidenbeck et al., 1995 & 2004) was used as
the primary calibration standard and the calibration was validated using the Ple Sovice zircon isotope
standard (Sldma et al., 2008) run as an unknown. Raw data were processed using lolite v3 software
(Patton et al. 2011). All analytical errors in the text are quoted at 2 o level. All zircon analyses were
displayed on concordia diagrams (Vermeesch, 2012; Fig. 5) to check the data for any major
peculiarities and for geologically significant discordia arrays. The single analysis concordia age (op. cit.)
was calculated foreach analysis and these ages were used for plotting and interpreting the data. This
age has the advantage of being more precise than both the 206Pb/207Pb ages and the 206Pb/238U
ages (Zimmermann etal., 2017) and therefore removes the need to switch between isotope systems
at a given age (typically 1.0 Ga).

Results and discussion
Localised Radioactive Heat Production

Radioactive heat production data has been produced for both new elemental analyses carried out in
this study (n=55), or data foundin the literature (Chambers etal., 2005; n=20 and Finlay et al., 2018
n=11). This was undertaken using the method of Turcotte and Schubert (2014) and an assumed
density of 2700Kg m-3 (the same as utilised in Gardiner et al., 2019). Mean RHP values have then
been calculated for each well samples in this study (Table 3; fig. 3). Generally, RHP for wells in the
Faroe-Shetland Terrane (wells from quads 154, to 208; Fig. 1 and 2) possess values ranging from 0.01
to 1 uWm-3, with a gradual rise in RHP from SW to NE. Wells 209/09-1 and 214/09-1 lie to the North
East of the Faroe Shetland Terrane, with well 209/09-1 in the Erlend Volcanic centre, and possess
higher RHP values of ~1.8to0 2.6 yWm3.

Regional Radioactive Heat Production
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To produce regional RHP data, wells need to be clumped into zones based on their likely RHP
characteristics. Radioactive heat production is primarily driven by the radioactive decay of K, Th and
U. The abundance of these elements in geological samples is controlled by two variables:
1. The age of a rock — as older rocks have undergone increased amounts of radioactive decay
reducing the amount of radioactive parent material.
2. The mineralogical content of the rock - radioactive elements (e.g Kand U) are dominantly
found in Feldspars and Clays (K) and zircons (U) respectively (e.g Salminen et al., 2005).

Minerology and rock type

This study therefore utilises minerology and U-Pb geochronologyto split the basementin the FSBinto
discrete RHP zones.

Mineralogical data (Table 4) was utilised to classify each analysed sample based on its quartz, alkali
feldspar and plagioclase feldspar composition (Streckeisen, 1967, Fig 4). This new data (n=37)
combined with data from the literature (thin sections descriptions; Chambers et al., 2005, n=16; and
Holdsworth etal., 2019, n=9; and QAP designation, Finlay etal., 2018, n=10) produced anew rock type
database of 72 samples. Full point count and XRD data is available in table SI1.

These results are as expected from what has previously been reported for the FSB, with the textural
data either being metamorphic (wells from quads 202-208) or plutonic (wells from quad 209). This
enables us to split these samples into two separate basement zones. Wells 209/09-1, 209/12-1 and
241/09-1 form a plutonic zone and the rest of the wells to the south east form a metamorphic zone.

When the samples that have a metamorphic texture are plotted by themselves, two sperate groups
of data appear. In the north east of the basin, wells 207/01-3, 207/02-1, 208/23-1 and 208/26-1 are
predominantly granitic and quartz rich granitoid, with minor granodiorite and no tonalitic or dioritic
material in composition. In the south west of the basin, wells 202/08-1, 204/15-2, 205/161, 205/21-
1A, 206/7a-2, 206/08-2, 206/09-2 and 206/12-1 are dominated by granodioritic, tonalitic and dioritic
material with minor granitic samples. This suggests that there is a lithological change across the
metamorphic basement enabling it to be subdivided into two separate zones.

U-Pb zircon geochronology

U-Pb zircon geochronology was undertaken on twelve samples of which one did not contain enough
zircons to produce an age (Table 5). Ageswere based on the upperintercept of a Wetherill Discordia
diagram (Fig. 5; greenfilled elapses) produced inisoplot R (Vermeesch, 2012). The 2sd the uncertainty
in the age was taken using the “y” uncertainty in isoplotR (approximate 100(1-a)% confidence interval
fort with overdispersion, calculated as z=yvMSWD (only reported if MSWD > 1). Full U-Pb zircon data
are available in table SI2.

In addition to this new data produced in this study, data has been collected from Ritchie et al. (2011;
n=1), Chemostrat (2014, n=4) and Holdsworth et al. (2019; n=12). The method used for collecting
data by Chemostrat (2014) and the new U-Pb zircon ages in this study differs from that used by
Holdsworth et al. (2019) in that no CL imaging was undertaken to establish if the core of a zircon had
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been analysed, due to the method being developed for high throughput commercial, rather than
academic, analysis. Instead, the centre of each separated grain has been targeted. Furthermore,
analysis has been undertaken on amalgamated depths of drill cuttings for well 204/10-1 (8219-8248'),
205/16-1 (14108-14154’) and 207/01-2 (4670-4706’). Analysingdrill cuttings has the inherent risk that
caved material from younger lithologies from higher up the well may be inadvertently analysed. To
try and minimise this risk, careful screening of the cuttings was undertaken toremove any obviously
caved material. Both of these changes from standard methodology mean that the results produced
in this study need to be checked before being accepted. This has been undertaken in three ways.

Firstly, three samples were collected from over ~1m of core from well 207/02-1 (6722’, 6723’ and
6724’; fig 6a). If the method utilised by this study was not rigorous enough to produce valid
geochronological data, it would be expected that the ages from these three samples would have a
large uncertainty, vary significantly and not agree with previously reported data from the basin.
However, the ages produced are all precise and agree within uncertainty (2732 + 4 Ma; 2735 + 5 Ma
and 2735 + 4 Marespectively). Furthermore, these ages are all wellwithin that expected in the basin
(2700-2830 Ma; Holdsworth et al., 2019). Secondly, both basement cuttings and core samples were
collected from well 205/16-1 (core 14027 and cuttings 14108-14154). If the cuttings were
contaminated by caved material then again they would not be expected to produce a precise age in
agreementto that produced from core and other sourcedin the basin. However, the data produced
is both precise and in agreement between the two samples (cutting age 2742 + 6 Ma; core age 2738
+ 6 Ma; fig 6b) and other data produced from the basin. It is noted that the other cutting sample
utilised in this study did produce an age of reduced precision (well 207/01-3, depth 4670-4706’, age
2734 + 16 Ma), howeverit is still an age as expectedin the basin, therefore it is suggested that this
reflects some internal sample heterogeneity rather than caved material. Thirdly, all the data in this
study has been compared to that previously published for the basin (fig. 6¢) is all within the 2700-2830
Ma age window for the basin produced by Holdsworth et al. (2019). Therefore, we are confident in
the data produced in this study.

The agesfrom this study and the published data show that the two metamorphiczones split by their
minerology are indistinguishable geochronologically and so may not be separate mappable units.
However, for the purposes of calculating RHP, their different minerology will affect their chemical
make-up and so are still used to produce separate regional RHP data.

In addition to the metamorphic basement, a sample of plutonic material from well 209/09-1 produced
an age of 463 £ 6 Ma. This demonstratesthatthe Erlend volcanic centre from the NE of the basin is
in fact Caledonian, not Palaeogene in Origin.

Zoning of basement for calculating regional RHP in the FSB and links with basement geology

Based on the data produced in this study, combined with the published data four zones have been
established for producing regional RHP data in the FSB (Fig. 7).

e Zone A. Metamorphicbasementfrom the Rockall trough (quads 154 & 164) southwest of the
“Laxfordian front” postulated by Holdsworth et al., (2019)
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e Zone B. Metamorphic basement from the southwest of the Rona Ridge and Basin (wells
202/08-1, 204/15-2, 205/161, 205/21-1A, 206/7a-2, 206/08-2, 206/09-2 and 206/12-1), NE of
the “Laxfordian front” postulated by Holdsworth et al., (2019). Neoarchean aged material
(2700-2830 Ma) dominated by Granodioritic, tonalitic and dioritic material.

e Zone C. Metamorphic basement from the North East of the Rona Ridge (wells 207/01-3,
207/02-1, 208/23-1 and 208/26-1). Neoarchean aged material (2700-2830 Ma) dominated by
predominantly Granitic and Qtz rich granitoid material.

e Zone D. Caledonian plutonic basement from Quads 209 (Erland volcanic centre).
Regional Radioactive Heat Production (RHP) in the FSB

Using the new RHP zoning produced by this study, four new regional RHB vales are suggested for
future basin modelsin the FSB. These show a warming from the coldest in the southwest, warming to
the northeast (Fig. 8). Median and Mean RHP data for each mapped zone are:

e ZoneA
Median RHP — 0.2 yWm3
Mean RHP — 0.2 pyWm3
SD—-NA
N —2 (Aszone A only has two RHP data and therefore these low values may just be aresult of
under sampling)

e ZoneB
Median RHP — 0.64 pyWm3
Mean RHP - 0.78 pyWm3
SD-0.58
N-51

e ZoneC
Median RHP - 0.88 yWm3
Mean RHP — 0.89 yWm3
SD-0.45
N - 20

e ZoneD
Median RHP — 2.1 yWm3
Mean RHP -2.1 pyWm3
SD-0.66
N-12

This expanded study supports the conclusions of Gardiner et al. (2019) that the Neoarchean basement
is “old and cold” with an Average RHP value of ~0.9 uW/m3 and so default RHP values setat ~2.8-3.2
UW/m3 in Genesis and PetroMod cannot be used in the FSB. However, Caledonian aged granitic
material in the northeast of the basin is much warmer (~2.1 uW/m3), although still coolerthan default
Genesis and PetroMod values. These cold basement RHP values may help therefore explain the
postulated mismatch seen between petroleum generation ages in the published literature (e.g.
Lamers and Carmichael 1999). Importantly for basin modelling, each of the basement zones identified
in this study also have different RHP values, ranging from coolestin the Southwestto warmestin the
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Northeast (fig. 4). Therefore, itis important that basin modelling work carried out in the FSB does not
assume a single RHP value.

Gardiner et al. 2019 concluded that after using a cooler RHP (1.6 pW/m3) and including ~1.1km of
Paleogene intrusive material in a pseudo-well located in a basial area of the FSB that oil generation
still initiated in the Cretaceous, implying additional processes must be considered to predict the
‘critical moment’. The value of the ‘critical moment’ as a concept was reviewed by Moore & He (2021).
In the deeper parts of the basin where the Jurassicis over7 km deep present-day, irrespective of the
thermal (or pressure) modelinvoked, maturation will be early relative to the deposition of reservoirs
and seals. Evidence of earlier charge phases exists in fluid inclusion data e.g., Mark et al. (2005) and
isotopic data (e.g. Holdsworth et al. 2019; Finlay etal. 2011). The principal issue is notthe occurrence
of early generation but the adherence to the ‘critical moment’ concept and its importance in
petroleum system analyses (Moore & He, 2021). While a full analysis of the controlling aspects of the
petroleum system are beyond the scope of this paper, they appear to include cool crust as discussed
in this work and in addition: basin geometries, trap and sealbehaviour (cf. Sales, 1997) and migration
lag (cf. Moore & He, 2021).

The importance of appropriate RHP parameterisation and hence temperature prediction in
sedimentary basins also has implications for any process that requires temperature prediction away
from well control, such as diagenetic modelling for reservoir quality prediction, reservoir
biodegradation risk and many aspects of well planning (cement design; petrophysical tool selection
etc).

Geological controls on RHP in the FSB and future work.

As stated above, these zones have been defined to enable the production of regional RHP values.
However, there is evidence thatthese zones may be driven by the geological history of the FSB. Only
two basement samples have been analysed for RHP in Zone A and so any inferences about this zone
must be treated with caution. These samples differ from the rest of this study in that are very cold
(H=~0.2) and are sourced from the Rockall trough, southwest of the Laxfordian front (Holdsworth et
al., 2019) and associated with Lewisian basement complex basement, rather than that of the Faroe-
Shetland Terrane (Fig. 1). Could this terrane be generally colder than that of the FSB, perhaps due to
Laxfordian (1.7-1.8 Ga) alteration mobilising and removing radioactive elements? Future analysis of
material onshore Lewisian (Scotland) and Nagssugtoqidian (Greenland) material would confirm this.

Radioactive Heat Production zones B and C both lie within the Faroe Shetland Terrane, howeverit is
noticeable that zone Bis coincident with the Lancaster and Grater Clair sub areaand Zone Cthe Victory
sub area of Holdsworth et al. (2019). The different regional RHP values from this study should be
appliedto different modelsinthese areas. Zone Cis also sited in the northeast of the Faroe Shetland
Terrane, close to a possible continuation of the Caledonian Moine Thrust. Could the more felsic
composition of this zone be related to the Caledonian orogeny, for example fluid flow, or is it just
natural variation? Detailed descriptions of thin sections from this area as carried out by Holdsworth
etal., (2019) may help answer this but was outside the scope of thiswork. Furthermore, apatiteshave
been separated from the heavy mineral fractions utilised in this study and are currently undergoing
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U-Pbdating. Apatite has a lower closure temperature (375-600 C; Kirkland etal., 2018) than zircons
and so may be reset to Caledonian ages if this event has effected these wells.

Zone D has the highest RHP data produced in this study and the plutonic basementfrom well 209/9-
1 in the Erlend Volcanic Centre which is clearly Caledonian in age, not Palaeogene as previously
suggested (e.g. Layfield et al., 2022). The RHP data from the other plutonic rocks in the zone are
similar to those produced by Caledonian plutonic basement from the Utsira High and Lake District
(RHP = 2.1, SD = 2.7, n=15; Finlay, 2019), and cooler than those of Palaeogene granites from Ireland
(RHP = 7.5, SD = 4, n= 4, Finlay et al., 2019). It seems likely that the majority of granites in this area
are Caledonianin age rather Paleogene, and so the Caledonian front may lie to the southwest of this
zone. Asabove, further geochronology is being undertaken on these samplesto try and confirm this.

Conclusions

This paper presents new Radioactive Heat Production data forindividual basement samples, averaged
by well and regionally across the Faroe-ShetlandBasin. Radioactive Heat Production ranges from ~0.1
to 1.4 pWm3 across the Faroe Shetland Terrane and generally rises from southwest to northeast.
Northeast of the Faroe Shetland Terrane RHP are higher (~1.6-2.4 yWm3). The basementhasbeen
split into four sperate zones based on variations in their minerology and geochronology, and each
assigned a RHP value for regional basin modelling studies. Zones A-C represent Neoarchean
metamorphic basement and zone D Caledonian granitic basement. Generally, the basin is colder in
the southwest and warmer in the northeast:

Zone A. RHP = 0.2 pyWm3.

Metamorphicbasement fromthe Rockall trough (quads 154 & 164) southwest of the “Laxfordian
front” postulated by Holdsworth et al., (2019)

Zone B. RHP = 0.64 pyWm3.

Metamorphicbasementfrom thesouth west ofthe Rona Ridge and Basin (wells 202/08-1, 204/15-
2, 205/161, 205/21-1A, 206/7a-2, 206/08-2, 206/09-2 and 206/12-1), NE of the “Laxfordian
front” postulated by Holdsworth et al., (2019). Neoarchean aged material (2700-2830 Ma)
dominated by Granodioritic, tonalitic and dioritic material.

Zone C. RHP = 0.88 pyWm3.

Metamorphicbasement from the North East of the Rona Ridge (wells 207/01-3, 207/02-1, 208/23-
1 and 208/26-1). Neoarchean aged material (2700-2830 Ma) dominated by predominantly
Granitic and Qtz rich granitoid material.

Zone D. RHP = 2.1 pWm3.

Caledonian plutonic basement from Quads 209 (Erland volcanic centre).
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Tables

Table 1. Summary of well, depth and materials utilised for new data produced by this study.

Table 2. Summary data utilised from published literature.

Table 3. Elemental and Radioactive heat production data (RHP; Calculated following the method of
Turcotte and Schubert 2014, using an assumed rock density of 2700 Kg/m3 as used by Gardiner 2019)

for individual samples and averaged by well.

Table 4. Lithological determination of rock type for newdatain this study and thin section descriptions
for literature data.

Table 5. Summary of U-Pb zircon geochronological data produced by this and previous studies

Table SI1. Full point count and Xray diffraction data

Table SI2. Full U-Pb zircon results.

Figure Captions

Figure 1: Regionaland basial geological maps of the study area (modified from Holdsworth et al., 2019
and Layfield et al., 2022).

Figure 2: Map showing wells where samples have been utilised in this study. Fig. 2A —wells utilised
for Mineralogical analysis. Fig. 2B —Wells utilised for U-Pb zircon geochronology. Fig. 2C— Wells where
samples have been analysed to produce Radioactive Heat Production data.

Figure 3: Mean Radioactive Heat Production (H) data for each well utilised in this study (Table 3).
Uncertainty bars reflect 1sd variation in data.

Figure 4: Quartz, Alkali-Feldspar, Plagioclase Feldspar plots (Streckeisen, 1967) for (A) all new
mineralogical data collected in this study (Table 4 and Table SI1), (B) wells from quad 207 and 208
dominated by Granitic material, and (C) other wells from the Faroe Shetland Basin dominated by
Granodioritic-Tonalitic-Dioritic material. Plotted using Ternplot (Marshall 1996).

Figure 5: U-Pb zircon Discordia diagrams for all newly analysed samples in this study (Table 5and Table
SI2). Zircon accepted for the Discordia age are in green ellipses (2 sigma uncertainty) and those
rejected have no fill. Plotted using IsoplotR (Vermeesch, 2012).
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Figure 6: U-Pb zircon quality control plots comparing (A) three dates over ~1m of core, (B) A core and
cutting sample from the same well, and (C) all data produced in this study to that from the published

literature. Uncertainty bars are 2SD.

Figure 7: Comparison of (A) the basement zones utilised for producing regional RHP data in this study
and (B) areas utilised by Holdsworth et al. (2019).

Figure 8: Average Radioactive Heat Production for each basin zone in this study.
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Table 1
Sample

Well Depth depthm material Data type

202/02-1 3950 1204.0 Cuttings RHP
202/08-1 5447 1660.1 Core Thin Section RHP
202/08-1 5457 1663.4 Core Thin Section RHP
202/08-1 5500 1676.4 Cuttings XRD RHP
202/08-1 5510 1679.4 Cuttings XRD RHP
202/08-1 5520 1682.5 Cuttings XRD RHP
202/09-1 5379 1639.5 Core Thin Section RHP
204/10-1 8219 2505.0 Cuttings RHP
204/10-1 8228 2508.0 Cuttings RHP
204/10-1 8238 2511.0 Cuttings RHP
204/10-1 8248 2514.0 Cuttings RHP
205/16-1 14023 4274.4 Core Thin Section RHP
205/16-1 14024 4274.6 Core Thin Section RHP
205/16-1 14027 4275.3 Core U-Pb zircon Age Thin Section RHP
205/16-1 14039 4279.2 Core Thin Section RHP
205/16-1 14108 4300.0 Cuttings ) RHP

. Amalgimated . .

205/16-1 14124 4305.0 Cuttings cuttings U-Pb Amalgimated cuttings RHP
205/16-1 14140 4310.0 Cuttings zircon Age XRD RHP
205/16-1 14154 4314.0 Cuttings RHP
206/7a-2 7043 2146.7 Core Thin Section RHP
206/7a-2 7047 2147.9 Core U-Pbzircon Age Thin Section RHP
206/7a-2 7370 2246.4 Core Thin Section RHP
206/7a-2 8014 2442.6 Core Thin Section RHP
206/7a-2 8016 2443.2 Core Thin Section RHP
206/7a-2 8223 2506.5 Core Thin Section RHP
206/7a-2 8345 2543.7 Core Thin Section RHP
206/7a-2 8508 2593.3 Core Thin Section RHP
206/7a-2 8517 2596.0 Core Thin Section RHP
206/7a-2 8524 2598.0 Core U-Pbzircon Age Thin Section

207/01-3 4576 1394.9 Core Thin Section RHP
207/01-3 4670 1423.4 Cuttings RHP
207/01-3 4680 1426.5 Cuttings Amalgimated ) . RHP

. . Amalgimated cuttings

207/01-3 4690 1429.5 Cuttings cuttings U-Pb XRD RHP
207/01-3 4700 1432.6 Cuttings zircon Age RHP
207/01-3 4706 1434.4 Cuttings RHP
207/02-1 6722 2048.9 Core U-Pbzircon Age Thin Section RHP
207/02-1 6723 2049.2 Core U-Pbzircon Age Thin Section RHP
207/02-1 6724 2049.5 Core U-Pbzircon Age Thin Section RHP

208/23-1 6797 2071.6 Core U-Pbzircon Age Thin Section RHP
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208/23-1 6799 2072.4 Core Thin Section RHP
208/23-1 6803 2073.6 Core Thin Section RHP
208/23-1 6806 2074.5 Core Thin Section RHP
208/23-1 6808 2075.1 Core Thin Section RHP
208/27-2 4522 1378.4 Core RHP
208/27-2 4528 1380.0 Core U-Pb zircon Age RHP
208/27-2 4531 1381.1 Core RHP
208/27-2 4532 1381.4 Core RHP
209/09-1 8850 2697.5 Core Thin Section RHP
209/09-1 8854 2698.6 Core Thin Section RHP
209/09-1 8855 2698.9 Core U-Pbzircon Age Thin Section RHP
209/12-1 11386 3470.4 Core RHP
209/12-1 11500 3505.2 Cuttings . . RHP
. Amalgimated cuttings
209/12-1 11510 3508.2 Cuttings XRD RHP
209/12-1 11520 3511.3 Cuttings RHP
209/12-1 11525 3512.8 Core Thin Section RHP

209/12-1 11527 3513.4 Core Thin Section RHP
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Table 2

Zircon Elemental data for RHP
Well Depth | Sample material | age + 20 Reference Petrographic description Reference Reference
154/03-
1 8060 Core Amphibolite Chambers et al. (2005) Chambers et al. (2005)
164/25-
2 8949 Core Metabasic gneiss Chambers et al. (2005) Chambers et al. (2005)
202/02-
1 4002 Core 2829 46 Ritchie et al. (2011) Quartzofeldspathic gneiss Chambers et al. (2005) Chambers et al. (2005)
202/03-
1 5822 Core Cataclasite Chambers et al. (2005) Chambers et al. (2005)
204/10-
1 8199 Core Finlay et al. (2018)
204/15-
2 12467 | Cuttings Tonalite Finlay et al. (2018) Finlay et al. (2018)
204/23-
1 12622 | Core Quartzofeldspathic gneiss Chambers et al. (2005) Chambers et al. (2005)
204/25-
1 9417 Core 2729 12 Holdsworth et al. (2019) | Tonalitic gneiss Chambers et al. (2005) Chambers et al. (2005)
204/26-
1A 8690 Core 2733 14 Holdsworth et al. (2019) | Granodioritic gneiss Holdsworth et al. (2019)
204/27a-
1 7009 Core 2745 15 Holdsworth et al. (2019) | Granite Holdsworth et al. (2019)
204/28-
1 6370 Core 2762 13 Holdsworth et al. (2019) | Granodioritic gneiss Holdsworth et al. (2019)
205/16-
1 13688 | Core Dioritic gneiss Chambers et al. (2005) Chambers et al. (2005)
205/20-
1 6619 Core 2736 12 Holdsworth et al. (2019) | Granitic gneiss Holdsworth et al. (2019) | Chambers et al. (2005)
205/21-
1A 4449 Core Granite Finlay et al. (2018) Finlay et al. (2018)
205/21-
1A 4465 Core Tonalite Finlay et al. (2018) Finlay et al. (2018)
205/22-
1A 10747 | Core 2700 13 Holdsworth et al. (2019) | Dioritic gneiss Chambers et al. (2005) Chambers et al. (2005)
206/08-
la 7567 Core 2691 28 Chemostrat (2014)
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206/08-

1A 7582 Core 2801.7 5 Holdsworth et al. (2019) | Dioritic gneiss Chambers et al. (2005) Chambers et al. (2005)
206/08-

2 6099 Core Granodiorite Finlay et al. (2018) Finlay et al. (2018)
206/08-

2 6117 Core Protomylonite Chambers et al. (2005) Chambers et al. (2005)
206/08-

7 7613 Core Amphibolite Chambers et al. (2005) Chambers et al. (2005)
206/08-

8 8199 Core Granitic gneiss Chambers et al. (2005) Chambers et al. (2005)
206/09-

2 8084 Core Granite/Granite Gneiss Finlay et al. (2018) Finlay et al. (2018)
206/12-

1 5630 Core Granodiorite Gneiss Finlay et al. (2018) Finlay et al. (2018)
206/12-

1 5632 Core 2748 6 Holdsworth et al. (2019) | Granodioritic gneiss Holdsworth et al. (2019)

206/7a-2 | 7023 Core 2809.2 20.83 | Chemostrat (2014)

206/7a-2 | 7025 Core 2806 8 Holdsworth et al. (2019) | Granodioritic gneiss Holdsworth et al. (2019) | Chambers et al. (2005)
206/7a-2 | 8000 Core Tonalite Finlay et al. (2018) Finlay et al. (2018)
206/7a-2 | 8016 Core Diorite Finlay et al. (2018) Finlay et al. (2018)
206/7a-2 | 8508 Core 2753 6 Holdsworth et al. (2019) | Granodioritic gneiss Holdsworth et al. (2019) | Chambers et al. (2005)
206/7a-2 | 8508 Core 2781.58 24.83 | Chemostrat (2014)

206/7a-2 | 8528 Core Chambers et al. (2005)
208/23-

1 6795 Core 2776 12 Holdsworth et al. (2019) | Granitic gneiss Holdsworth et al. (2019)

208/26-

1 12776 | Core Granodiorite Finlay et al. (2018) Finlay et al. (2018)
208/27-

1 4528 Core 2738.68 22.46 | Chemostrat (2014)

208/27-

2 4452 Core 2789 8 Holdsworth et al. (2019) | Mafic-granitic gneiss Holdsworth et al. (2019)

208/27-

2 4529 Core Granitic gneiss Chambers et al. (2005) Chambers et al. (2005)
209/09-

1 Core Augen gneiss Chambers et al. (2005) Chambers et al. (2005)
209/12-

1 11526 | Core Biotite schist Chambers et al. (2005) Chambers et al. (2005)
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214/09-

1 15581 | Cuttings Granite Finlay et al. (2018) Finlay et al. (2018)
220/26-

1 Core Quartzofeldspathic mylonite Chambers et al. (2005) Chambers et al. (2005)
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Table 3
U Th RHP Average
Well Depth (MD; ft) Material Data source K20 (Wt)% (MWm- | Well RHP SD
(ppm) | (ppm) 3) (WWm3
HWm3)
154/03_ 8060 Core Chambers et al. (2005) 1.63 0.44 1.76 0.4 0.4
164/25- 8949 Core Chambers et al. (2005) 0.1 0.1
2 0.20 0.14 0.15
202/02- 3950 Cuttings This Study 1.60 4.56 6.46 1.8 13 0.7
1 4002 Core Chambers et al. (2005) 2.19 0.89 6.31 0.9
202/03- 5822 Core Chambers et al. (2005) 0.2 0.2
1 1.84 0.10 0.50
5447 Core This Study 2.75 0.43 0.87 0.4
5457 Core This Study 1.85 0.22 0.60 0.2
102/ 08 500 Cuttings This Study 1.90 0.62 1.47 0.4 0.4 0.1
5510 Cuttings This Study 1.78 1.06 1.78 0.5
5520 Cuttings This Study 1.88 0.73 1.37 0.4
102/ 05- | 5379 Core This Study 0.95 117 |asa |97 0.7
8199 Core Finlay et al. (2018) 2.49 3.17 1.58 1.1
8219 Cuttings This Study 2.62 2.08 3.46 1.0
io"/ 10- 5228 Cuttings | This Study 2.63 215 | 379 | 10 1.0 0.1
8238 Cuttings This Study 2.48 1.85 3.25 0.9
8248 Cuttings This Study 2.64 1.88 3.64 1.0
;04/15_ 12467 Cuttings Finlay et al. (2018) 0.70 0.27 038 0.2 0.2
i04/23_ 12622 Core Chambers et al. (2005) 1.93 0.69 4.40 0.6 0.6
104/25_ 9417 Core Chambers et al. (2005) 1.37 0.07 0.09 0.1 0.1
13688 Core Chambers et al. (2005) 3.77 0.54 10.90 | 1.2
14023 Core This Study 1.72 0.58 9.36 1.0
14024 Core This Study 1.78 0.39 2.43 0.4
14027 Core This Study 1.59 0.61 28.62 2.4
i05/16— 14039 Core This Study 1.69 0.51 7.69 0.8 1.0 0.5
14108 Cuttings This Study 2.90 0.50 8.37 1.0
14124 Cuttings This Study 3.32 0.42 7.46 0.9
14140 Cuttings This Study 3.42 0.31 7.57 0.9
14154 Cuttings This Study 3.47 0.29 4.57 0.7
205/21- 4449 Core Finlay et al. (2018) 0.62 0.35 0.11 0.1
1A 4465 Core Finlay et al. (2018) 0.66 034 |o012 |o1 01 0.0
205/2%¢ 10747 Core Chambers et al. (2005) 0.7 0.7
1A 8.36 0.20 0.70
206/08- 7582 Core Chambers et al. (2005) 0.6 1.5
1A 2.97 0.70 3.20
206/08- 6099 Core Finlay et al. (2018) 3.80 7.11 1.66 2.3 21 02
2 6117 Core Chambers et al. (2005) 0.89 1.03 21.80 | 1.9
206/08- 7613 Core Chambers et al. (2005) 0.7 0.5
7 0.97 0.89 5.02
206/08- 8199 Core Chambers et al. (2005) 0.2 1.5
8 2.16 0.24 0.32
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206/ 09 | 5084 Core Finlay et al. (2018) 762 777 | 100 |27 1.6
ioe/ 122 5630 Core Finlay et al. (2018) 2o oss | o1 | 04 0.7
7025 Core Chambers et al. (2005) 2.69 1.12 5.66 0.9
7043 Core This Study 1.19 0.36 0.39 0.2
7047 Core This Study 1.33 0.59 0.54 0.3
7370 Core This Study 1.72 0.50 10.94 1.1
8000 Core Finlay et al. (2018) 1.24 1.84 0.35 0.6
8014 Core This Study 1.18 0.59 3.81 0.5
206/7a- | 8015 Core Finlay et al. (2018) 1.24 1.84 0.35 1.7
2 8016 Core This Study 1.26 0.45 3.08 0.4 y 04
8223 Core This Study 6.34 0.20 0.18 0.5
8345 Core This Study 1.13 0.38 1.01 0.3
8508 Core This Study 2.47 0.55 0.88 0.4
8517 Core This Study 6.17 0.33 0.61 0.6
8524 Core This Study 4.87 0.33 1.08 0.5
8528 Core Chambers et al. (2005) 439 0.14 0.76 0.4
4576 Core This Study 3.85 0.68 6.53 0.9
4670 Cuttings This Study 3.03 0.68 9.60 1.1
207/01- 4680 Cuttings This Study 3.11 0.72 6.46 0.9 11 0.2
3 4690 Cuttings This Study 2.88 0.56 14.20 1.4
4700 Cuttings This Study 3.15 0.62 8.70 1.0
4706 Cuttings This Study 3.13 0.61 8.38 1.0
6722 Core This Study 6.52 0.63 1.47 0.8
107/ 02 6723 Core This Study 6.67 069 | 123 |08 08 01
6724 Core This Study 6.46 0.78 2.48 0.9
6796.6 Core This Study 4.52 0.94 15.72 1.7
6799 Core This Study 2.81 0.63 2.51 0.6
1208/ 23- 6803 Core This Study 3.66 0.63 0.98 0.5 1.2 0.7
6806 Core This Study 4.99 0.80 19.07 2.0
6808 Core This Study 6.81 0.83 5.12 1.1
108/26_ 12776 Core Finlay et al. (2018) 1.47 034 0.09 0.2 0.3
4522 Core This Study 2.58 0.48 0.36 0.3
4527.5 Core This Study 2.24 1.42 2.72 0.7
;08/27- 4529 Core Chambers et al. (2005) 3.39 161 | 4.92 1.0 0.6 03
4531 Core This Study 3.17 0.31 0.69 0.4
4532 Core This Study 2.59 0.94 0.65 0.5
Core Chambers et al. (2005) 4.55 0.62 6.80 1.0
209/09- 8850 Core This Study 3.63 3.12 11.76 1.9 10 05
1 8854 Core This Study 2.73 3.65 9.84 1.9
8855 Core This Study 3.49 2.36 5.77 1.3
11386 Core This Study 2.07 11.03 | 7.59 3.6
11500 Core This Study 3.70 4.61 8.25 2.1
11510 Cuttings This Study 3.80 4.49 9.93 2.2
iog/ 1= M1520 Cuttings This Study 4.07 413 | 1044 |21 2.4 0.6
11525 Cuttings This Study 3.69 2.03 17.41 2.1
11526 Core Chambers et al. (2005) 3.93 2.50 23.80 | 2.7
11527 Cuttings This Study 5.64 2.32 17.45 | 2.3
214/05- 15581 Cuttings Finlay et al. (2018) 2.5 1.7
1 4.63 7.92 1.51
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220/26-
1

0.9 ‘ 0.9

‘ Core ‘ Chambers et al. (2005) ‘ 228 ‘ 1.54 | 510 |
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Table 4

Depth Sample Petrographic Textu | QAP
Well (ft) material technique re designation Description Data source
202/08 Gneis
-1 5447 Core Thin Section sic Monzodiorite This study
202/08 Gneis
-1 5457 Core Thin Section sic Tonalite This study
202/08 Gneis
-1 5500 Cuttings XRD sic Granodiorite This study
202/08 Gneis
-1 5510 Cuttings XRD sic Granodiorite This study
202/08 Gneis
-1 5520 Cuttings XRD sic Granodiorite This study
202/09 Gneis
-1 5379 Core Thin Section sic Monzodiorite This study
205/16 Gneis
-1 14023 Core Thin Section sic Granodiorite This study
205/16 Gneis | Granite -
-1 14024 Core Thin Section sic Granodiorite This study
205/16 Gneis | Granite -
-1 14027 Core Thin Section sic Granodiorite This study
205/16 Gneis
-1 14039 Core Thin Section sic Tonalite This study
205/16 | 14108- XRD Gneis | Granite -
-1 14154 Cuttings sic Granodiorite This study
206/7a Gneis
-2 7043 Core Thin Section sic Granodiorite This study
206/7a Gneis
-2 7047 Core Thin Section sic Tonalite This study
206/7a Gneis
-2 7370 Core Thin Section sic Granodiorite This study
206/7a Gneis
-2 8014 Core Thin Section sic Quartz Diorite This study
206/7a Gneis
-2 8016 Core Thin Section sic Tonalite This study
206/7a Gneis
-2 8223 Core Thin Section sic Tonalite This study
206/7a Gneis
-2 8345 Core Thin Section sic Tonalite This study
206/7a Gneis
-2 8508 Core Thin Section sic Granite This study
206/7a Gneis
-2 8517 Core Thin Section sic Tonalite This study
206/7a Gneis
-2 8524 Core Thin Section sic Tonalite This study
207/01 Schist
-3 4576 Core Thin Section ose N/A This study
207/01 | 4670- Gneis L.
-3 4706 Cuttings XRD sic Granodiorite This study
207/02 Gneis
-1 6722 Core Thin Section sic Granite This study
207/02 Gneis
-1 6723 Core Thin Section sic Granite This study
207/02 Gneis
-1 6724 Core Thin Section sic Granite This study
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208/23 Gneis | Qtz ritch

-1 6797 Core Thin Section sic granitoid This study
208/23 Gneis

-1 6799 Core Thin Section sic Granite This study
208/23 Gneis | Qtz ritch

-1 6803 Core Thin Section sic granitoid This study
208/23 Gneis

-1 6806 Core Thin Section sic Granite This study
208/23 Gneis

-1 6808 Core Thin Section sic Granite This study
209/09 Pluto

-1 8850 Core Thin Section nic Granodiorite This study
209/09 Pluto

-1 8854 Core Thin Section nic Granodiorite This study
209/09 Pluto Qtz ritch

-1 8855 Core Thin Section nic granitoid This study
209/12 Pluto

-1 11500 Core Thin Section nic Granite This study
209/12 Pluto Alkali-feldspar

-1 11510 Core Thin Section nic Granite This study
209/12 | 11520- Pluto .

1 11527 Cuttings XRD nic Granite This study
204/26 Holdsworth et
-1A 8690 Core Granodioritic gneiss | al. (2019)
204/27 Holdsworth et
a-1 7009 Core Granite al. (2019)
204/28 Holdsworth et
-1 6370 Core Granodioritic gneiss | al. (2019)
205/20 Holdsworth et
-1 6619 Core Granitic gneiss al. (2019)
206/12 Holdsworth et
-1 5632 Core Granodioritic gneiss | al. (2019)
206/7a Holdsworth et
-2 7025 Core Granodioritic gneiss | al. (2019)
206/7a Holdsworth et
-2 8508 Core Granodioritic gneiss | al. (2019)
208/23 Holdsworth et
-1 6795 Core Granitic gneiss al. (2019)
208/27 Mafic-granitic Holdsworth et
-2 4452 Core gneiss al. (2019)
204/15 Finlay et al.

-2 12467 Cuttings Tonalite (2018)

205/21 Finlay et al.
-1A 4449 Core Granite (2018)

205/21 Finlay et al.
-1A 4465 Core Tonalite (2018)

206/08 Finlay et al.

-2 6099 Core Granodiorite (2018)

206/09 Finlay et al.

-2 8084 Core Granite (2018)

206/12 Finlay et al.

-1 5630 Core Granodiorite (2018)

206/7a Finlay et al.

-2 8000 Core Tonalite (2018)

206/7a Finlay et al.

-2 8016 Core Diorite (2018)
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208/26 Finlay et al.

-1 12776 Core Granodiorite (2018)

214/09 Finlay et al.

-1 15581 Cuttings Granite (2018)

154/03 Chambers et al.
-1 8060 Core Amphibolite (2005)

164/25 Chambers et al.
-2 8949 Core Metabasic gneiss (2005)

202/02 Quartzofeldspathic Chambers et al.
-1 4002 Core gneiss (2005)

202/03 Chambers et al.
-1 5822 Core Cataclasite (2005)

204/23 Quartzofeldspathic Chambers et al.
-1 12622 Core gneiss (2005)

204/25 Chambers et al.
-1 9417 Core Tonalitic gneiss (2005)

205/16 Chambers et al.
-1 13688 Core Dioritic gneiss (2005)

205/22 Chambers et al.
-1A 10747 Core Dioritic gneiss (2005)

206/08 Chambers et al.
-1A 7582 Core Dioritic gneiss (2005)

206/08 Chambers et al.
-2 6117 Core Protomylonite (2005)

206/08 Chambers et al.
-7 7613 Core Amphibolite (2005)

206/08 Chambers et al.
-8 8199 Core Granitic gneiss (2005)

208/27 Chambers et al.
-2 4529 Core Granitic gneiss (2005)

209/09 Chambers et al.
-1 Core Augen gneiss (2005)

209/12 Chambers et al.
-1 11526 Core Biotite schist (2005)

220/26 Quartzofeldspathic Chambers et al.
-1 Core mylonite (2005)
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Table 5
Sample Age t
Well Depth (ft) | material (Ma) 20 | MSWD | Data source
Insufficient zircons
recovered to produce an
204/10-1 | 8219-8248 | Cuttings age This study
205/16-1 | 14027 Core 2738.3 6 |4 This study
14108- 27420 |6 |49
205/16-1 | 14154 Cuttings ' ' This study
206/7a-2 | 7047 Core 2851.0 18 | 30 This study
206/7a-2 | 8524 Core 2726.0 8 |37 This study
207/01-3 | 4670-4706 | Cuttings 27340 | 16 | 25.0 This study
207/02-1 | 6722 Core 2732.0 4 |30 This study
207/02-1 | 6723 Core 2735.0 5 |44 This study
207/02-1 | 6724 Core 27350 |4 |31 This study
208/23-1 | 6797 Core 2782.5 6 |6.0 This study
208/27-2 | 4528 Core 2742 6 | 11.0 This study
209/09-1 | 8854 Core 463.0 6.0 2.8 This study
202/02-1 | 4002 Core 2829 46 Ritchie et al. (2011)
Holdsworth et al.
204/25-1 | 9417 Core 2729 12 (2019)
204/26- Holdsworth et al.
1A 8690 Core 2733 14 (2019)
204/27a- Holdsworth et al.
1 7009 Core 2745 15 (2019)
Holdsworth et al.
204/28-1 | 6370 Core 2762 13 (2019)
Holdsworth et al.
205/20-1 | 6619 Core 2736 12 (2019)
205/22-
1A 10747 Core 2700 13 Chambers et al. (2005)
206/08-
1A 7582 Core 2801.7 | 5 Chambers et al. (2005)
Holdsworth et al.
206/12-1 | 5632 Core 2748 6 (2019)
Holdsworth et al.
206/7a-2 | 7025 Core 2806 8 (2019)
Holdsworth et al.
206/7a-2 | 8508 Core 2753 6 (2019)
Holdsworth et al.
208/23-1 | 6795 Core 2776 12 (2019)
Holdsworth et al.
208/27-2 | 4452 Core 2789 8 (2019)
206/08-
la 7567 Core 2691 28 | 15 Chemostrat (2014)
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206/7a-2 | 7023 Core 2809.2 | 21 | 6.3 Chemostrat (2014)

206/7a-2 | 8508 Core 2781.58 | 25 | 11 Chemostrat (2014)

209/12-1 | 11521 Core 423 20 | 1.9 Chemostrat (2014)






