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Rationale
 Earlier work by Mitre (Direen, 2025) found very little evidence to support the 

existence of a major Devonian granitoid batholith margin passing through the 
Lemont tenement area, as had been proposed earlier by Leaman, (2007; 2010; 
2012), and used in the conceptual heat flow targeting for Lemont (Lewis, 2005).

 Further assessment by Mitre (Direen and Campbell, 2025) using isostatic residul 
Bouguer gravity anomalies  found supporting evidence for isolated, smaller volume 
low density bodies, that could be interpreted as granites in and around the Lemont 
AOI, shown in the map at right.

 One of these features, informally named the ”Blackman River granite” intersected 
seismic reflection line TB01–ST which was previously interpreted by Mitre (Direen, 
2025), who recommened further 2.5D model testing of the feature.

 This work is described here, along with a full 2.5D gravity model of the extent of 
TB01-ST in four segments, including an extension to the Ross 1-The Quoin deep 
stratigraphic drillhole (Clarke and Farmer, 1983), for further constraint; and a 2.5D 
forward model of the intersecting seismic reflection line 95AGS-T4.



Project Location
 Location of the model sections is shown in the map at right.

 Line TB01–ST has a significant crooked-line geometry and has been split into 3 
segments (1-3 at right) for geometrically valid 2.5D modelling. A fourth segment, 4 
at right, as added at the eastern end of the line to tie the line to the stratigraphic 
drillhole Ross 1 the Quoin.

 Line 95AGS-T4 was modelled as a single 2.5D line, but this line trends obliquely to 
mapped structure (pink traces at right)and stratigraphy, making it difficult to 
resolve geometry correctly.
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Both seismic lines contain 
considerable interpreted 
thicknesses of Tasmania Basin 
Paleozoic stratigraphy (Direen, 
2025) above the Proterozoic-
Palaeozoic basement 
deformed by the 
Tabberabberan Orogeny. 

The internal stratigraphy of the 
Permian section of the 
Tasmania Basin (Lower 
Parmeener Supergroup) is 
shown at left from 
Reid (2004).

The upper Parmeener 
Supergroup (Triassic) has not 
been split.



Petrophysics
 Rock properties assigned to the modelled units largely follow 

the values found in Leaman (2012), see table at right.

 Where these values seriously conflicted with the model fit – 
for example in the case of denser Permian-Carboniferous 
limestone and tillite units that Leaman did not split out 
separately, or variants within the Jurassic dolerites, further 
information was gleaned from other sources such as Leaman 
(1973), Clarke and Farmer (1983), Rast (2009) and Zengerer 
(1999).
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Segment 1 Geology

 Most exposure is a ~flat sheet of Jurassic dolerite

 Underlain by Permian glaciomarine sequence (circled)

 Thin, discontinuous veneer of Qa, Qh – unconsolidated alluvial & lacustrine deposits

 Minor Tertiary basalt centres (Tb)



Segment 1
CDP 1950-2767
Greyscale



Segment 1
CDP 1950-2767
Amplitude



Segment 1
CDP 1950-2767
Vint



Lemont Gravity modelling
Seismic interp
TB-ST1 Segment 1 – Initial Model

Isostatic residual CBA

Jd
Pm

Tyennan?
Intrusive?

H2O 
(Lake Crescent)



Lemont Gravity modelling
Seismic interp
TB-ST1 Segment 1



Segment 1 vb

Jd 2.9
Carb 2.69

Pm 2.54 Pm 2.54

Mafic intrusion
3.2

Mafic intrusion
3.2

Tyennan
2.67 (bg)



Segment 1 v “d” “final” model 

Jd 2.90
Qa 2.00

Pm 2.54 Pm 2.54 Pm 2.54 Pm 2.54

Tyennan 
2.67

Mafic intrusion
3.2

Mafic intrusion
3.2



Segment 1 Seismic greyscale v. “d”



Segment 1 v. “d” Seismic Vint



Segment 1 v. “d” “final”, top 3000m

Jd 2.90
Qa 2.00

Pm 2.54
?Quamby Mudstone

Pm 2.54
Liffey Gp? / Poatina Gp

Pm 2.54
?Bogan Gap Gp

Pm 2.54

Tyennan 
2.67



Segment 1 v. “d” Seismic greyscale, top 3000m

Jd 2.90
Qa 2.00

Pm 2.54

Tyennan 
2.67

Pm 2.54
?Quamby Mudstone

Pm 2.54
Liffey Gp? / Poatina Gp

Pm 2.54
?Bogan Gap Gp



Segment 1 v. “d” Seismic Vint, top 3000m



Segment 1 Commentary:
• After the Qa/Jd contact near Lake Sorell (Δρ 0.9 g/cc), the shape of the 

isostatic residual Bouguer anomaly is most sensitive to the lower contact 
of the Jd on the Parmeener SGp (Bogan Gap Gp?) (Δρ 0.46)

• This  pick differs from the original lower Jd surface picked from the 
seismic which was a bright transgressive reflector. As such, the presence 
of a double thickness of Jurassic dolerite sheets is not supported by the 
gravity.

• Instead, this reflector probably represents an internal Tasmania Basin 
contact between Bogan Gap Gp  (mudstones ) with underlying carbonate 
rich Poatina Gp.

• The dense Wynyard Tillite / Stockers Tillite is absent or thin in this section, 
with the lower unreflective low density Permian unit (Quamby Mudstone?) 
resting directly on interpreted Tyennan basement.

• The Permian section is therefore up to 2km thick on this part of the line, 
with what appears to be a Pm rift depocenter in the west.

• No low density Triassic section is required in this section of the line to 
match the gravity.



Segment 2 Geology

 Most exposure is a ~flat sheet of Jurassic dolerite, faulted near the Tiers

 Underlain by Permian glaciomarine sequence, and Triassic (R) near Tunbridge Tier

 Thin, discontinuous veneer of Qa, Qh – unconsolidated alluvial & lacustrine deposits, and Qpt (Talus)

 Tertiary basalt centres (Tb)

 Significant faulting in eastern quarter of line segment



Segment 2
CDP 2767-3844







Lemont Gravity modelling
Seismic interp
TB-ST1 Segment 2 – Initial Model



Pm Lmst? 2.69 Jd 2.9Tb 3.0
Qt 2.1Tr 2.45Jd 2.8 Jd 2.9

Pm 2.54
Pm 2.54

Port Sorell Fm 2.70

Pm 2.54

Qa 2.0

Tyennan
2.67

Qt 2.2

Segment 2 v4 “final”

Mafic Intrusion 2.90



Pm Lmst? 2.69 Jd 2.9Tb 3.0
Qt 2.1Tr 2.45Jd 2.8 Jd 2.9

Pm 2.54
Pm 2.54

Port Sorell Fm 2.70

Pm 2.54

Qa 2.0

Tyennan
2.67

Qt 2.2

Segment 2 v4 “final”, greyscale seismic

Mafic Intrusion 2.90



Pm Lmst? 2.69 Jd 2.9Tb 3.0
Qt 2.1Tr 2.45Jd 2.8 Jd 2.9

Pm 2.54
Pm 2.54

Port Sorell Fm 2.70

Pm 2.54

Qa 2.0

Tyennan
2.67

Qt 2.2

Segment 2 v4 “final” seismic Vint

Mafic Intrusion 2.90



Segment 2 v4 “final”, top 3000m

Pm Lmst? 2.69

Jd 2.9

Tb 3.0

Qt 2.1Tr 2.45Jd 2.8

Jd 2.9

Pm 2.54

Pm 2.54

Port Sorell Fm 2.70

Pm 2.54

Pm 2.54

Tr 2.45
Qa 2.0 Qt 2.2

Tyennan
2.67

Qt 2.2



Segment 2 v4 “final”, top 3000m, greyscale seismic

Pm Lmst? 2.69

Jd 2.9

Tb 3.0

Qt 2.1Tr 2.45Jd 2.8

Jd 2.9

Pm 2.54

Pm 2.54

Port Sorell Fm 2.70

Pm 2.54

Pm 2.54

Tr 2.45
Qa 2.0 Qt 2.2

Tyennan
2.67

Qt 2.2

Highway Fault?



Segment 2 v4 “final”, top 3000m, Vint seismic

Pm Lmst? 2.69

Jd 2.9

Tb 3.0

Qt 2.1Tr 2.45Jd 2.8

Jd 2.9

Pm 2.54

Pm 2.54

Port Sorell Fm 2.70

Pm 2.54

Pm 2.54

Tr 2.45
Qa 2.0 Qt 2.2

Tyennan
2.67

Qt 2.2



Segment 2 Commentary:
• Significant Tertiary basalt volcanic centre 2-3.6 km along 

line associated with surface outcrops.
•  Veneers of Qa / Qt have enough depth to affect gravity 

signal
• Fault complex around Tiers escarpment has extensional 

geometries for Tr and Pm detached blocks.
• Jd under Tiers slightly lower density – more faulted / 

fractured /weathered?
• Three significant deep fault-controlled graben filled with Pm 

sedimentary rocks below Jd.
• Western most graben requires a denser layer at top: wrong 

geometry (tabular) for Carboniferous tillite (rift fill); likely to 
be Pm limestone of the carbonate rich Golden Valley Group  
(Clarke, 1968) (circled on diagram).

• This western graben marks an extensionally reactivated 
major basement contact between Tyennan lower density 
basement (to the west) and higher density Port Sorell Fm (to 
the east).

• The “Highway Fault” is mapped by MRT at a position4.69km 
from the western end of this segment. No fault is observed 
at surface in the seismic at this position,



Notes on the “Highway Fault”:
• The “Highway Fault” is mapped by MRT at a position 4.69km 

from the western end of this segment. No fault is observed 
at surface in the seismic at this position. 

• A fault that daylights at about 5.2km from the start of line is 
the western edge of a negative flower structure, entirely 
within Jd.

• A negative flower structure implies strong post Jurassic 
strike slip motion on the structure.

• This shallow complex fault zone may root into an older blind 
Permian rift fault closer to the mapped position of the 
Highway Fault but the geometries are unclear.



Segment 3 Geology

 Jurassic dolerite, faulted near the Tiers

 Tertiary sediment fill at foot of Tiers, west of Tunbridge + veneer of Qa, Qh – unconsolidated alluvial & lacustrine deposits

 Faulted Triassic quartz sandstones (Upper Parmeener Supergroup) (Rq) east of Tunbridge

 Jd at end of line



Segment 3
CDP 3844-5000







TB-ST1 Segment 3 – Initial Model, based on seismic interpretation of Direen (2025)

2.6

Port Sorell 2.74

Pm 2.54
Jd 2.90

Pm 2.54

Mathinna 2.68

Tr 2.45

Tyennan 2.67



Poor fit requires revision of identity and geometry of some blocks



Density control for underlying basement units has been derived from a database compiled near Beaconsfield 
by Zengerer (1999).



TB-ST1 Segment 3 – Revised Model v2

2.6

Port Sorell 2.74

Pm 2.54
Jd 2.90

Pm 2.54

Mathinna 2.70

Tyennan 2.67

Tr 2.45



Port Sorell Fm
2.75 

Mathinna SGp
2.77 

Mathinna SGp
2.60 

Dev Grt
2.62 

Tyennan
2.67

Badger Head Fm
2.60

Pm 2.54
Pm 2.54

Jd 2.90



Note: discussion with RFB in late July re density of Stockers Tillite, which has a lot of carbonate matrix; 
density could be  going up to 2.70 g/cc
2.69 g/cc seems to work ok – Rast 2009 Hons thesis measured densities this high in RG145, and up to 
2.73 and 2.76 in Ross 1



Model Segment 3, fit using extensive higher density Pm units

Port Sorell Fm
2.76 

Mathinna SGp
2.70 

Dev Grt
2.62 

Tyennan
2.67

Pm 2.54 Jd 2.90Carb 2.69 Carb 2.60
Carb 2.69

Tertiary 1.97 Triassic 2.45

Carb 
2.69

Pm 2.54
Tr
2.45?Carb 

2.60



Model Segment 3, fit using extensive higher density on greyscale seismic



Model Segment 3, fit using extensive higher density on Vint



Model Segment 3, fit using extensive higher density Pm units top 3000m detail

Pm 2.54 Jd 2.90Carb 2.69
Carb 2.60

Carb 2.69

Tertiary 1.97 Triassic 2.45

Carb 
2.69

Pm 2.54
Tr
2.45

Pm 2.54

Port Sorell Fm
2.76 Mathinna SGp

2.70 

?Carb 
2.60



Model Segment 3, fit using extensive higher density Pm units top 3000m detail on seismic greyscale

Pm 2.54 Jd 2.90Carb 2.69
Carb 2.60

Carb 2.69

Tertiary 1.97 Triassic 2.45

Carb 
2.69

Pm 2.54
Tr
2.45

Pm 2.54

Port Sorell Fm
2.76 Mathinna SGp

2.70 

?Carb 
2.60



Model Segment 3, fit using extensive higher density Pm units top 3000m detail on seismic Vint

Pm 2.54 Jd 2.90Carb 2.69
Carb 2.60

Carb 2.69

Tertiary 1.97 Triassic 2.45

Carb 
2.69

Pm 2.54
Tr
2.45

Pm 2.54

Port Sorell Fm
2.76 Mathinna SGp

2.70 

?Carb 
2.60



Same model as above, but with granite contribution to the model response shown top panel



Same model as above, but with granite inactive i.e. not contributing to the model response



Segment 3 Model v. “i”. The inclusion of the Devonian Granite batholith adds a subtle regional slope of ~0.02 mGal

Port Sorell Fm
2.76 

Mathinna SGp
2.70 

Dev Grt
2.62 

Tyennan
2.67

Pm 2.54 Jd 2.90Carb 2.69 Carb 2.60
Carb 2.69

Tertiary 1.97 Triassic 2.45
Pm 2.54?Carb 

2.60

?Melange 
2.85

Mathinna2.70 

This curve is the model misfit



Segment 3 Model v. “i” with Dev grt body made inactive. This results in a mac misfit of 0.4 mGal at the eastern end of the 
model 



Same model as above, seismic Vint



Same model as above, seismic greyscale



Pm 2.54 Jd 2.90Carb 2.69
Carb 2.60

Carb 2.69

Tertiary 1.97 Triassic 2.45

Carb 
2.69

Pm 2.54
Tr
2.45

Pm 2.54

Port Sorell Fm
2.76 Mathinna SGp

2.70 

?Carb 
2.60 Carb 2.69

Mathinna
2.70 ?Melange 

2.85

Segment 3 Model v. “i”, details upper 3000m



Segment 3 Model v. “i”, details upper 3000m, seismic Vint

Pm 2.54 Jd 2.90Carb 2.69
Carb 2.60

Carb 2.69

Tertiary 1.97 Triassic 2.45

Carb 
2.69

Pm 2.54
Tr
2.45

Pm 2.54

Port Sorell Fm
2.76 Mathinna SGp

2.70 

?Carb 
2.60 Carb 2.69

Mathinna
2.70 ?Melange 

2.85



Segment 3 Model v. “i”, details upper 3000m, seismic greyscale

Pm 2.54 Jd 2.90Carb 2.69
Carb 2.60

Carb 2.69

Tertiary 1.97 Triassic 2.45

Carb 
2.69

Pm 2.54
Tr
2.45

Pm 2.54

Port Sorell Fm
2.76 Mathinna SGp

2.70 

?Carb 
2.60 Carb 2.69

Mathinna
2.70 ?Melange 

2.85



Mathinna 2.70
Port Sorell 2.76

Regional Constrained inversion granite added, no adjustments



Port Sorell Fm 2.85

Mathinna 2.70

Mathinna 2.70

Mathinna 2.70

Pm 2.54 Carb 2.69 Carb 2.69 Pm? 2.60 Carb 2.68 Carb 2.69
Pm 2.54

Tyennan
2.67

Regional Constrained inversion granite added, adjusted to fit



Segment 3 Model v. “k” 

2.63

Tyennan 2.67

Mathinna 2.70

Mathinna 2.70

Mathinna 2.70
Jd 2.90
Carb 2.69

Carb 2.69Carb 2.69Carb 2.69
Pm 2.54 Pm 2.54

Tr 2.45



Segment 3 Model v. “k”, detail upper 3000m

2.63

Mathinna 2.70

Mathinna 2.70

Jd 2.90

Carb 2.69

Carb 2.69
Carb 2.69

Carb 2.69

Pm 
2.54

Pm 2.54

Tr 2.45

Pm 
2.54

Tr
 2.45

Ty 1.97



Segment 3 Model v. “k”, as per previous slide, detail upper 3000m, Macquarie River granite inactive

If the granite is not present, this model has
a shift of 0.5 - 1 mGal across the whole model



Segment 3 Model v. “l” - boundaries harmonised to seismic

2.63

Tyennan 2.67

Mathinna 2.70

Mathinna 2.70
Jd 2.90
Carb 2.69

Lmst? 2.59Carb 2.69Carb 2.69
Pm 2.54 Pm 2.54

Tr 2.45



Segment 3 Model v. “l” - boundaries harmonised to seismic, interpreted Devonian thrusts sown



Segment 3 Commentary:
• Several different solutions were trialled, all fitting the data to the same level of fit, more or less.
• All models trialled require significant thicknesses of denser Pm sequences below the Jd. These are labelled Carboniferous, but in the shallower sections could 

just be carbonate rich (limestone bearing) glaciomarine sequences of the Permian Golden Valley Gp / Darlington Limestone (ASUD / (Wells, 1957; (Clarke, 
1968)). The deeper incised rift fills are likely to be the Carboniferous Stockers Tillite (Wells, 1957; Reid and Burrett, 2004).

• The Triassic unit is quite thin
• A Tertiary basin unit of low density reaches up to 180m thickness
• This segment marks the lateral transition from interpreted Port Sorell Fm (higher density) in the west, through a dense unit, interpreted as melange / Andersons 

Creek MUMC (high density: 2.85), into the lower density (2.70) Mathinna Supergroup to the east.
• There are multiple ways to fit the geology between depths of 1500m and 10km. 
• There is less compelling support for a deep, Devonian granite batholith (omitting it creates a model error of 0.4 mGal max) compared to a discrete pluton 

(“Blackman River Granite”) whose omission creates a 0.5 to 1 mGal error in the equivalent model. However, both solutions can be fit to the data within the 
tolerance of the variance in the density measurements, and the uncertainty of the nature of the blocks in the deeper crust.

• The final solution (v. “m”) can be reconciled with the previously interpreted seismic structure. However, the green body interpreted here as ?Anderson’s Creek 
Ultramafic with a density of 2.90 g/cc, may in fact be more complex, and could for example contain sheets of Port Sorell Fm (max density 3.0 g/cc), Badger Head 
Fm (max density 2.7 g/cc), or Gordon Limestone (max density 2.92 g/cc) (Leaman, 1973; Zengerer, 1999).  Resolving what is in this “Badger Head block” (as 
originally interpreted in the seismic: Direen, 2025) and what proportion of it is truly the Cambrian MUMC rock, will require magnetic modelling cf. (Zengerer, 
1999; Roach, 1994).



Segment 4 Geology

 Surface sheet of Jurassic dolerite, faulted in the Macquarie River corridor

 Tertiary basalt / volcaniclastics and Qa in the Macquarie River corridor

 Inlier of exposed Permian glaciomarine sequence at Ross 1 The Quoin



Segment 4 v. “d” : EO TB01-ST seismic line to Ross 1 The Quoin

Major step in Mathinna 
& Jd 
/ feeder?

D grt 2.62
(flat, so no influence on model shape)

Jd 2.9 Jd 2.9

Jd 2.9
Tr 2.45 Pm 2.54Carb 2.69 Carb 2.69Mathinna 2.70

This low due to Qa 
(Macquarie River valley)



Segment 4 v. “d” : EO TB01-ST seismic line to Ross 1 The Quoin, detail top 3000m

Significant
 Jur
Fault



Ross 1 The Quoin  (Clarke and Farmer, 1983)

Complex structural area
Popped up inlier of Tasmania Basin from beneath Jd



Jd
dome

Jd
dome Pm

Jd dyke

Significant
 Jur
Fault



Alternate Model – Mathinna Basement

Mathinna 2.70

Mathinna 2.70

No change in shape, just regional level



-0.04 g/cc shell
Grt 2.63

Mathinna 2.70

Regional Constrained inversion granite added, no adjustments



Regional Constrained inversion granite added, adjusted to fit

-0.04 g/cc shell
Grt 2.63

Mathinna 2.70

Jd 2.92 Jd 2.98Carb 2.69
Pm 2.54Carb 2.69

Mathinna 2.70

Regional level slightly adjusted down

Jd 
2.88



Segment 4 Commentary: 
• This model is not sensitive to the presence of a Devonian Granite at depth, as its top surface would be ~flat, so it creates no gravity gradient or anomaly
• The model can be fit with or without the “Macquarie River granite” with only a slight adjustment of the regional level.
• The area around The Quoin appears to be associated with a significant regional fault and a Jurassic dolerite feeder dyke structure to depth. This feature can also be 

traced in the magnetics.
• Two Jurassic dolerites domes or laccoliths are required to fit the gravity data, and these correspond to magnetic high features



Top surface of model attempted to match to map, but the extent of 
Qa and Ty units appears to be inaccurate in the Macquarie River valley



Dev grt 2.63
“Blackman River granite”

Tyennan 2.67
MUMC 2.90

Port Sorell Fm 2.76

Carb 2.69

95AGS_T4: to make the model fit, there needs to be 
significant variance in the exposed Jd density 2.7-2.90 g/cc

Ty 2.3Tr 2.45 Jd 2.9 Jd 2.7 Jd 2.7
Jd 2.9

Jd 2.9
Jd 2.75

Tr 2.45Pm 2.54 Pm 2.54
Ty 2.2



Granite inactive

95AGS_T4, no granite contribution. Model error rises to 1 mGal if granite not present



95AGS_T4 Seismic grayscale



95AGS_T4 Seismic V int



Ty 2.3Tr 2.45

Jd 2.9
Jd 2.7 Jd 2.7

Jd 2.9

Jd 2.9 Jd 2.75

Tr 2.45
Pm 2.54 Pm 2.54

Carb 2.69

Port Sorell 2.76 Dev grt 2.63
Port 
Sorell 
2.76

Ty 2.2

95AGS_T4 details upper 3000m 



95AGS_T4 details upper 3000m, seismic greyscale

Ty 2.3Tr 2.45

Jd 2.9
Jd 2.7 Jd 2.7

Jd 2.9

Jd 2.9 Jd 2.75

Tr 2.45
Pm 2.54 Pm 2.54

Carb 2.69

Port Sorell 2.76 Dev grt 2.63
Port 
Sorell 
2.76

Ty 2.2



95AGS_T4 details upper 3000m, seismic Vint

Ty 2.3Tr 2.45

Jd 2.9
Jd 2.7 Jd 2.7

Jd 2.9

Jd 2.9 Jd 2.75

Tr 2.45
Pm 2.54 Pm 2.54

Carb 2.69

Port Sorell 2.76 Dev grt 2.63
Port 
Sorell 
2.76

Ty 2.2



95AGS-T4 Commentary: 

• The model strikes along the plane of a major fault system, making the geometries challenging to model.
• The geometry of the interpreted Jd is consistent with the interpretations of Leaman (1996) and Stacey (2009). However, to fit the gravity and the seismic 

interpretation, the Jd must not be a continuous sheet with identical properties but a series of blocks with different densities, either due to weathering and 
alteration, or compositions related to faulting exposure levels.

• There is also considerable variation in the thickness of the Permian if its density is kept constant.
• There is support for the “Blackman River granite” being present in this section. Omitting this low density feature creates a model error of ~1Gal.
• The support for the Blackman River granite pluton in both 95AGS-T4 and TB01-ST lines suggests that this solution is favoured over the Leaman (2012) model, based 

on the criteria of Leaman (1994): that is being based on two consistent interlocking models, as opposed to a single section. Further refinements might be possible 
in 3D, based on the adjustments made to the regional field, but in reality, this would be a time-consuming exercise, when there is already a regional 3D solution 
based on inversion of the whole field (Direen and Campbell, 2025), which is also consistent with outcrop and other information.
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