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n Australian Margin — cold? North West Shelf — hot

Late Cretaceous-Eocene/Oligocene

Teasdale et al. (2003)
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Wells with Paleozoic volcanics

Wells with Mesozoic basalts & intrusives.

Wells thermally influenced by intrusives

ODP/DSDP Sites

Comercial wells

Dredged Mesozoic basalts and intrusives

Dredged volcanics and tuffs

Edge of marginal plateaus

Hinge zone of Wallaby Plateau

Outer edge of truncated pre-breakup reflecters - flank uplifted

Depression on Wallaby Plataeau (L)

High on Wallaby Plateau (H)

Edge of anomalous oceanic crust on Gascoyne Margin

Landward flows - subaerial flood basalts

Seaward Dipping Reflectors (SDRS) - subaerial and deep marine flood basalts
Outer high and large mounds - hyaloclastite and massive basalt

Intrusions in upper and middle crustal levels

Transition zone - volcanics and faulted continental crust

Rifted volcanic zone - extensive volcanics and ?very extended continental crust

Symonds et al. (1998)

* Bowen Basin
* Sydney Basin
* Capel and Faust Basins
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164/7-1, Rockall Trough

[f""“

AN T A s e ]

Near top Palaeocene
Unconformity

AP SN s AT AT s MR at o 1
W el il "T '

™
16828'MD(-16714'TVDSS)
CENOMANIAN - 7ALBIAN

B sittstones [[] Claystone [ Basalt & Dolerite [l Reworked Tuffs [l Homfels

Archer et al. (2005)




ntalization of hydrocarbon accumulations

vation and overpressure cages
cts/CO, flooding

ctive top and side seals

hermal systems

f four-way dip closed structures by shallow/deep intrusions

m trapping geometries

tion due to direct heating effects
Rapid burial by extrusive sequences
Compartmentalization of source rocks
5. Timing & Migration
Chronology of events with respect to migration critical

Basin modelling must integrate local and regional heat flow
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gma transport along sills and tilted fault blocks — Flett Basin, UK
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Thomson and Schofield (2008)




Two-way travel-time (s)

SW NE Ceduna sub-basin — normal faults
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Magma lobes

= Magma flow direction
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- Networks of shallowly-
intruded sills and dykes
may compartmentalize

basin fill
- However, shallow
C) i.Line 1 geo- seismlcschematlccross section . .
XTRE T e X | e e Intrusions are not

continuous sheets or
barriers of rock

+ Host rock bridges may
form important
permeability pathways

- Potentially analogous to
relay ramps formed
WY o between faults

Sill Lobe

Silltobe




cenarios for igheous compartmentalization

Scenario 1—no intrusions
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Holford et al. (2012)



cenarios for igneous compartmentalization

Scenario 2—‘shadow zone’ creation

Single large intrusion/or several nested sills pond around lower sequences of sedimentary fill
acting as barriers to hydrocarbon migration, and creating a shadow zone above the intrusions where traps are not filled
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cenarios for igheous compartmentalization

Scenario 3—compartmentalisation of basin fill
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cenarios for igneous compartmentalization

Scenario 4—compartmentalisation of source rock

Intrusions compartmentalise source rock, preventing migration and leading to overall reduction
in HC volume available to charge reservoirs

+
+ + 4+
+
+ + 4+
+
+

i
=y
i
4+
+
+
+
+

+ + 4+ + o+ o+ o+ 4+ o+ o+ 4+
+

+ 4+ 4+ 4+ o+ o+ o+ o+ o+
+

+
+

+ + 4+ 4+ o+ o+ 4+ o+

+
+

+ + 4+ 4+ o+ o+ o+ o+

+
+

+ + 4+ 4+ o+ o+ 4+ o+

+
+

+ + 4+ 4+ o+ 4+ o+ o+ 4

+
+

+
+
i
+
o
+
+ 4+ 4+ + o+ o+ o+ o+ o+ 4+
+
+
+
+

+
+

+ o+ 4+ 4+ o+ 4+ o+ 4+ 4+ o+

L3
+

+ + 4+ + 4+ 4+ o+ 4+ o+ o+

4
4+
4
4
+
4
+
4
4
4
"
4

+ 4+ 4+ 4+ 4+ o+ 4+ o+ o+ 4+
+ 4+ 4+ + + + o+ o+ 4+ o+ o+

+
+

+ o+ 4+ 4+ o+ 4+ o+ 4+ 4+

Holford et al. (2012)



rocks are a key geological uncertainty in

vity can impact all elements of the
troleum system

seismic data have shown that subvolcanic
bing systems comprise interconnected
works of sheet intrusions

isions can compartmentalize and isolate
reservoirs, with implications for migration
efficiency and overpressuring

Host rock bridges between magma lobes may
provide permeable pathways through sheet
intrusions
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