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    Core & Cuttings Summary Report 

Tinowon Basal sandstone 

Question: Regionally, a sandstone exists at the base of the Tinowon 
siltstone (Tinowon Basal sandstone). Is this Basal Sandstone equivalent in 
each of Myall Creek-3, Palmerston-1 and Freneau-1 wells and what are its 
attributes? Is it transgressive? 

Methods: Core samples were examined under reflected light microscope 
for Myall Creek-3 (7 samples) and Palmerston-1 (10 samples). Cuttings 
only were previously examined by Interpreterra for the Freneau-1 well. 

Core photos were provided for Myall Creek-3 and Palmerston-1 and a CMI 
log for Freneau-1.  

Four thin section samples, three from Palmerston-1 and one from Myall 
Creek-3, were analysed by Contrex Consulting using a petrographic 
microscope and are summarised in this report. 

Location Map: 
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Tinowon Basal Sandstone: Core/Cuttings Sample Summary Table: 

 

 Myall Creek - 3 Palmerston - 1 Freneau - 1 

Depth 
Interval m. 

~2050.65 – 2054.5 ~2710.65 – 2711.53 2355.85 – 2359.0 

Hydrocarbon 
shows 

Fair hydrocarbon 
show; brown 
hydrocarbon stained 
kaolinite clay;trace-
15%, bright pinpoint 
yellowish green direct 
fluorescence 
with very slow to fast 
bleeding yellowish white 
cut 
 

No production data, no 
shows, no test data for 
this interval. 

Potential pay: 2356.5 
– 2359.0 m., gas 
readings 4362 units 

Lithology 

Feldspathic 
litharenite: 
micaceous, 
carbonaceous, 
argillaceous, 55-65% 
quartz; poor to 
moderate sorting; 
minor to moderate 
pyrite and muscovite. 

Lithic arkose, 15-
25% quartz with 
reworked tuffaceous 
pebbles and volcanic 
pebbles; poorly 
sorted; carbonaceous 
fragments, minor to 
trace glauconite. 

Feldspathic 
litharenite, 25-35% 
quartz; fine grained to 
granule-sized, poorly 
sorted & commonly 
with coarser grains 
floating in a finer sand 
matrix. 
COARSEST sandstone 
of the three wells. 

Matrix 

Moderate to high bulk 
volume intergranular 
clay (detrital clay, 
kaolinite + minor 
chlorite? & illite?); 
minor framboidal 
pyrite. 

High bulk volume clay 
(mainly kaolinite – 
weathering product) 
and minor calcite 
cement. 

Moderate to high bulk 
volume white, 
powdery calcite 
cement, patchy 
illite?/chlorite? And 
patchy kaolinite clay 
matrix. 

Reservoir 
Quality, Ø 

and K Range 

Poor to fair: 
Ø = 6.0 – 9.4 % 
K = 0.01 - 0.32 mD 
 

Poor to non-reservoir 
Estimated maximum 
2% porosity; <0.1 mD 
permeability. 
 

Cuttings show SR-5 to 
low SR-4 reservoir 
quality, no shows. 
Estimated maximum 
10% porosity; 0.2 mD 
permeability. 

Depositional 
Environment 

Tidal Channel Transgressive lag Small scale ripples, 
sand and mud, 
possible tidal bundles 
or medium scale 
cross-beds – fluvial?  
or shoreface? 
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Petrographic Summary (data from Contrex Consulting): 

• The Myall Creek-3 sandstone is characterized by texturally immature feldspathic 

litharenite composition, with mineralogically more mature fabric than Palmerston-

1. The framework grains are dominated by quartz (mono- plus poly) and 

metamorphic lithoclasts, suggesting possibly igneous plutonic and metamorphic 

source. The origin of mono-crystalline quartz is equivocal. 

 

• The poor or non-reservoir quality sandstone at Palmerston-1 is texturally and 

mineralogically immature lithic arkose, characterized by tight fabric. The 

framework grains are dominated by feldspar and volcanic lithoclasts, suggesting a 

predominantly igneous volcanic source. 

 
Interpreterra: 

• The Freneau-1 sandstone was examined in cuttings (2008), is more lithic and 

average grain size is coarser than the above two wells. Calcite cement is 

precipitated as matrix in Freneau-1 (it replaces grains in Palmerston-1; not found 

in Myall Creek-3). Thin section analysis would be needed to determine provenance. 

• All three wells have experienced different forms and degrees of diagenesis. 

Compaction plays a larger role in the Myall Creek-3 Basal Sandstone, where micas 

and clays are squeezed between harder grains, than in Palmerston-1 (feldspar & 

lithics with abundant clay matrix) or in Freneau-1 (moderate to tight grain 

compaction). 

   

Coarse to very coarse litharenite with 
moderate to tight grain compaction (black 
arrows) and patchy, pore-filling calcite clay 
matrix (red arrow). 

Very coarse (left) and granule sized 
rock fragments in a finer grained 
sandstone matrix. 
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Petrographic Summary (data from Contrex Consulting): 

 

Palmerston‐1 (sample A ) 
Less quartzose (lithic, 
feldspathic)  trangressive 
lag. 

Myall Creek‐3 (sample 2V) 
More quartzose tidal 
channel. 

Freneau-1 
Interpreterra 

Folk 1968 
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Summary Discussion: 

In general, the Tinowon Basal Sandstone becomes thicker and more 
quartzose north and west of Palmerston-1. 

At Palmerston-1 the Tinowon Basal Sandstone is a thin transgressive lag 
consisting of a 40 centimetre thick, pebbly, glauconitic lithic arkose that 
onlaps an interpreted paleosol. The sediment source at Palmerston-1 is 
predominantly igneous volcanic. 

The Freneau-1 well is west-northwest of Palmerston-1. Utilizing cuttings 
and later, a CMI log, this sandstone was interpreted as a 2.6 meter thick 
feldspathic litharenite with 25-35% quartz. With an average grain size of 
medium to very coarse, it is the coarsest sand of the three subject wells. 
The Tinowon Basal Sandstone is interpreted either as higher energy, 
tidally influenced shoreface sediments (ripples, tidal bundles?, shale 
laminae) or it may be a fluvial channel (small and medium? scale cross-
beds + gamma log profile shows fining upward profile). Thin section 
analysis would be needed to determine the sand’s provenance. 

In the Myall Creek-3 well, north of the Churchie field, the Basal sandstone 
is a 3.8 meter thick feldspathic litharenite and is characterized by an 
increase (compared to Freneau-1 and Palmerston-1) of quartz to 55-65% 
bulk volume and by an abundance (esp. in core samples) of brown clay 
grains and matrix (oil stained? and may be the result of degradation and 
compaction of less competent grains – feldspar?). Traces of glauconite 
argue for marine affiliation. This sandstone is interpreted as a tidal 
channel with support from good core photographs and the core samples. 
From Petrographic analysis, the sediment source seems to be a mix of 
igneous plutonic and metamorphic terrains. 

Overall reservoir quality is poor in Palmerston-1 and fair in both Myall 
Creek-3 and Freneau-1. This may relate in part to interpreted 
environments of deposition, with a seaward direction seemingly being to 
the northwest along with an increase in quartz concentrations (‘cleaning 
up’) in the sands. As discussed previously, diagenesis and provenance of 
the sands also affect reservoir quality.  

Additional core data would be needed to support the very general 
interpretation of regional trends in this report. 
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CURSORY REGIONAL TRENDS: 
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