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TABLE 1 – Key plays in the Canning Basin with potential analogues (WA Govt. Dept. Mines and Petroleum Report, 2014).
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IN TRODUC T ION

Chronostratigraphy is a key consideration 
in hydrocarbon exploration. The 
determination of when particular events 
occurred in the geological past can have 
important implications for understanding 
depositional history and resource 
distribution. A robust chronostratigraphic 
framework aids subsurface stratigraphic 
correlation and characterisation of 
geological units. One way of correlating 
complex facies is to use stable-isotope 
stratigraphy (e.g. Scholle & Arthur, 1980; 
Koch et al., 1992; 2014).

The Canning Basin is a large 
intracratonic basin that ranges in 
age from Ordovician to Cretaceous, 
although it predominantly comprises 

Paleozoic strata. It is the largest basin 
in Western Australia, with an onshore 
area of ~530,000 km2 and an offshore 
area of ~110,000 km2. It hosts four 
active petroleum systems, and has 
exhibited hydrocarbon shows at many 
stratigraphic levels (e.g. Apak & Carlsen, 
1997, Haines, 2004; Haines & Ghori, 
2006).

A report by the US Energy Information 
Agency in 2013 indicated that the 
Canning Basin hosts the largest 
unconventional potential in Australia, 
and the eighth largest in the world, with 
in excess of 225 TCF of recoverable 
shale gas based on the Middle 
Ordovician Goldwyer Formation alone 
(WA Govt. Dept. Mines and Petroleum 
Report, 2014). 

Currently, the Canning Basin has a very 
low well density (four wells/10,000 km2, 
as of February 2014) compared to the 
Paleozoic basins of North America which 
average 500 wells/10,000 km2. Further 
exploration in the basin could be highly 
successful based on the presence 
of five discovered oilfields, new gas 
discoveries, many and varied petroleum 
shows and huge shale gas potential. 
Established pathways to market exist 
in the region, including a refinery in 
the Perth metropolitan area and export 
facilities at the port of Broome.

There are several conventional and 
unconventional hydrocarbon plays 
being targeted in the Canning Basin, and 
are summarised in the table below on 
the following page.

The Early-Middle Mississippian (~359-
323 Ma) carbonate-shale Fairfield 
Group contains both conventional and 
unconventional hydrocarbon plays; with 
the conventional plays located in the 
deeper water depositional system of the 
Fitzroy Trough and the unconventional 
carbonate plays being age-equivalent 
shallow marine platform carbonates. 
Understanding the relationship between 
these two depositional systems 
presents an enormous correlation 
problem. This is compounded by weak 
biostratigraphic control, based on 
the Ungani-1 well which is adjacent 

to Ungani-2. The interval 2085-2280 
m in Ungani-1 has been aged as late 
Famennian (Upper Devonian) or 
younger based on the palynomorph 
R. lepidophyta. Obtaining further 
biostratigraphic data is often expensive, 
time-consuming and requires large 
samples (>0.5 kg). 

The purpose of this study was to use 
Stable Isotope Stratigraphy (SIS) to aid 
well-to-well correlation and provide 
chronostratigraphic context for two 
onshore wells (Yulleroo-4 and Ungani-
2) from the Canning Basin. This was 
achieved through the creation of a 
stable carbon isotope record spanning 
the Lower Carboniferous (Mississippian) 

chronostratigraphic interval of both 
wells, and comparing the data to 
published global records.

S A M P LING  LO C AT IONS 
A N D  A N A LY S E S

The Yulleroo-4 well is located in the 
southern part of the Fitzroy Trough, 
in the onshore portion of the Canning 
Basin, around 80 kilometres to the 
east of Broome (Fig. 1). The Ungani-2 
well is located around 45 kilometres 
to the southeast of Yulleroo-4 (Fig. 
1). From Yulleroo-4, 101 claystone/
silty claystone cuttings samples were 
analysed for δ13Corg; from Ungani-2, 
20 cuttings samples were analysed for 

δ13Corg, 14 calcite cuttings samples, 
and 16 dolomite cuttings samples were 
analysed for δ13Ccarb. The sample depth 
ranges for Yulleroo-4 were 2340-3846 m 
and 2400-2675 m for Ungani-2.

The cuttings samples were cleaned, 
then ‘picked’ to make sure that they 
were truly representative of the 
surrounding lithology. Picking involved 
technicians selecting samples from 
cuttings material based on the well 
gamma log, selecting material “typical” 
of the interval and avoiding nodules, 
lags, rip-ups, larger clasts and obvious 
diagenetic features. Claystones 
required a 2cm3 chip for analysis, with 
carbonates requiring a smaller amount. 
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Stable isotope stratigraphy (SIS) was used to place two wells from the Canning 
Basin, NW Australia, into a global chronostratigraphic context. A stable carbon 
isotope record was reconstructed for the Mississippian (~360-323 Ma, Lower 
Carboniferous) Fairfield Group from the Yulleroo-4 and Ungani-2 wells, and 
compared to global published isotope records for the same interval.

Robust isotopic global correlative ties for the Canning Basin wells were 
established to records from Nevada, Belgium and China. These correlations are 
supported by independent biostratigraphy and reveal that the Canning Basin 
experienced significant palaeoenvironmental change during the Mississippian.

Age

Conventional

Permian

Permian-Carboniferous

Early Carboniferous

Devonian

Silurian-Ordovician

Ordovician

Paleozoic

Unconventional

Carboniferous

Devonian

Ordovician

Play

Worral Fm. – Grant Gp. suprasalt 
sombrero dissolution features

Grant Group, clastics

Laurel Fm., dolomites

Lennard Shelf carbonate reefs 
(stratigraphic traps)

Carribuddy Gp.
Goldwyer Fm. 
Nita Fm.

Fractured Nita and Goldwyer Fms.

Nita Fm. Dolomite and Upper Willara 
Fm., carbonate

Nambeet Fm., sandstone

Truncated reservoirs, base Permian 
unconformity

Laurel Fm., tight gas

Laurel Fm., BCGA

Gogo Fm., shale gas

Goldwyer Fm., shale gas and shale oil

International analogues

Eastern flank of South Oman Salt Basin, 
giant oilfields

Unayzah Fm., Saudi Arabia; Oman

Dnieper-Donets Basin, Ukraine

Alberta Basin giant oilfields, Canada

Late Carboniferous Paradox Basin, US

W. Texas Cambrian-Ordovician 
Ellenburger Dolomite, giant gasfields

Dolomite reservoirs, e.g. prolifically 
producing Red River Fm, Williston Basin

Possibly Sirte Basin, Libya, giant 
gasfields and Murzuk Basin, Libya, 
giant oilfields

Barnett Shale, US

Dnieper-Donets Basin, Ukraine

Marcellus Shale, US

Utica Shale, Bakken Shale, US and 
Canada
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(Frasnian) punctata conodont biozone 
(see Fig. 2).

A N A LY T I C A L  M E T HODS 
–  ORG A NI C - RI C H  FA CIE S
 (δ 13C org)

Sample Preparation (carbonate 
removal): Weighed sub-samples were 
acidified with 2M hydrochloric acid, 

mixed, oven heated at 60 °C for 2 
hours and left for 24 hours to allow all 
carbonate to be liberated as CO2. The 
acidified samples were then isolated 
by centrifugation and the acid was 
then decanted. The samples were then 
washed twice using distilled water and 
centrifugation. After acid washing, the 
fractions were oven dried at 60 °C. After 
drying, the samples were re-ground 

in-situ. The samples were then analysed 
using an Elemental Analyser-Isotope 
Ratio Mass Spectrometer (EA-IRMS).

A N A LY T I C A L  M E T HODS 
–  C A LCI U M  C A R BON AT E 
(δ 13C carb)

Samples were weighed into clean 
ExetainerTM tubes and the tubes placed 

The effectiveness of the sample picking 
was tested by creating a ‘synthetic’ 
gamma log, based on the amount 
of potassium (K), thorium (Th) and 
uranium (U); and is termed chemical 
gamma ray (CGR). CGR is calculated as 
follows and approximates the wireline 
gamma log response (Ellis & Singer, 
2007):

CGR = (K x 16.32 x 0.83) +  
(Th x 3.93) + (U x 8.09)

The CGR for each interval was compared 
to the wireline gamma log, and where 
it matches well the picked lithology 
was considered representative of the 
interval. Samples were then washed, 
ground to a (<63 μm) powder. Bulk rock 
sample powders were then analysed 
to determine their carbon isotopic 
composition (see Analytical Methods 
below).

M E T HODOLO GY  A N D  S TA BLE 
IS OTOP E  S TR AT IGR A P H Y 
B A CKGROU N D

Stable carbon isotope stratigraphy 
utilises the difference in the stable 
isotopic composition of kerogen in 
shale/mudstone/marl (δ13Corg) or bulk 
calcium carbonate (δ13Ccarb). The ratio 
of the heavy isotope carbon-13 (13C) 
to the light isotope carbon-12 (12C) in a 
given material is expressed as a decimal 

value in the per mille (‰) notation, and 
is calculated using the equation below:

13C

13C

sample
-1δ13C= x 100 %o

standard

12C

12C
Equation 1

The stable isotope composition of a 
material is measured relative to an 
international standard termed the 
Vienna Pee Dee Belemnite (VPDB). This 
is an artificial standard, based on the 
original isotopic standard, the Pee Dee 
Belemnite. This standard was based in 
turn on a Cretaceous marine fossil with 
an anomalously high 13C:12C ratio of 
0.0112372, which was established as a 
δ13C value of zero (Craig, 1957). 

Although the precise controls on δ13C 
are disputed, it is generally agreed that 
they are intimately linked with the burial 
rate of organic carbon. Photosynthetic 
microorganisms preferentially take up 
lighter 12C as it requires marginally less 
energy to absorb and incorporate into 
biochemical reactions. This means that 
δ13Corg is enriched in 12C relative to 
δ13Ccarb, as kerogen in organic matter is 
~ -25 ‰ lighter than calcium carbonate 
(limestone and dolomite). Calcium 
carbonate is precipitated from the global 
oceanic reservoir of dissolved inorganic 

carbon (DIC) which has an isotopic 
value of ~0 ‰ (Hoefs, 2009). 

When microrganisms die, and organic 
carbon is buried, this leads to depletion 
in 12C and a consequent increase in 
δ13C values of subsequently-deposited 
sediments. When samples from these 
strata are analysed in the course of 
exploratory drilling, their δ13C value 
reflects palaeoenvironmental conditions 
and can give information on organic 
carbon burial rates in the geological past.

The δ13C patterns in stratigraphic 
successions are isochronous and 
traceable over vast distances (e.g. 
Munnecke et al., 2003; Yans et al., 2007; 
Sliwinski et al., 2011; Pisarzowska & 
Racki, 2012). Moreover, δ13C values 
in marine sedimentary rocks are 
very resistant to late diagenetic 
alteration, and are largely uncontrolled 
by facies (McLaughlin et al., 2012). 
The compilation of large published 
δ13C datasets from almost every 
global region have been linked to the 
geologic timescale, which establishes 
the isochronous nature of global δ13C 
excursions and carbon isotope events 
(CIEs; Saltzman and Thomas, 2012). 
This then allows newly-acquired 
isotopic data to be placed in a global 
chronostratigraphic context. An example 
of a global carbon isotope excursion 
can be found in the Upper Devonian 

Figure 1: Map of the 
Canning Basin showing the 
palaeo-depositional system 
for the Mississippian Lower 
Laurel Formation Carbonates. 
The location of the study wells 
Yulleroo-4 and Ungani-2 are 
shown within the context of 
the Lower Carboniferous delta 
facies. Dark lines are major 
fault planes.
Source: Buru Energy.

Figure 2: A plot of carbon isotope records from a variety of global locations and geological settings (Holmden et al., 2006; Yans et al., 2007; Morrow et al., 2009; Pizarzowska & 
Racki, 2012). The plot emphasises the coherent nature of the steps within the Middle Frasnian isotopic excursions marked ‘Event III’ and ‘Event IV’. The carbon isotope excursion 
occurs approximately coeval with the conodont punctata biozone, and is recognised as a global event (Holmden et al., 2006; Yans et al., 2007; Ma et al., 2008; Morrow et al., 2009; 
Śliwiński et al. 2011; Pizarzowska & Racki, 2012). Note that excursions are recorded in the organic carbon isotopic record (Kowala, Poland – far right) as clearly as in the carbonate 
record. The conodont biostratigraphy provides an independent chronostratigraphic framework. Figure modified from Pizarzowska & Racki, 2012

Figure 3: (l-r) Published global isotopic records from the Mississippian for Nevada, 
USA (Saltzman, 2003), Belgium (Buggisch et al., 2008) and southern China (Qie et al., 
2010); compared to new isotopic records from Yulleroo-4 and Ungani-2 (this study). The 
extent of the Lower Tournaisian Isotope Excursion (LTIE) is outlined in red, with arrows 
illustrating secular changes in isotopic data. 
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The Chinese Mississippian isotope 
record shows a reduced amplitude lower 
Tournaisian isotope excursion (relative 
to the positive isotopic excursion in the 
upper Tournaisian), in comparison to 
the Arrow Canyon and Belgian datasets. 
This is probably due to differences in the 
palaeogeographic setting (the Longan 
section is a deeper isolated carbonate 
platform), and/or the burial velocity of 
organic carbon in the different regions 
(Qie et al., 2010). However, independent 
biostratigraphy places this excursion 
in the Lower Tournaisian, in the upper 
S. crenulata-S. isosticha conodont 
biozone; which is the same biozone as 
that in which a major positive excursion 
takes place in the Mississippian 
(Kinderhookian) sections from Nevada 
(Saltzman et al., 2000; Saltzman, 2003; 
Qie et al., 2010). 

The top of the Laurel Formation in 
Yulleroo-4 has been placed at 2483 m 
by Buru Energy. The pattern of δ13Corg 
excursion suggests that the Lower 
Visean high occurs in Yulleroo-4 from 
upwards of ~2780 m, although there 
are some sample gaps in the upper 
part of the record. There is a possible 
unconformity separating the Laurel 
Formation from the Visean age Anderson 
Formation (WA Govt. Dept. Mines and 
Petroleum Report, 2014). 

However, it is important to note that the 
onset of the positive CIE which marks 
the Lower Visean high actually occurs 
within the uppermost Tournaisian, 
which is consistent with the datasets 
from Nevada (Saltzman, 2003), Belgium 
(Buggisch et al., 2008) and China (Qie 
et al., 2010). This places the top of the 

Laurel Formation in the uppermost 
Tournaisian. 

Palynomorph biostratigraphy from 
the Ungani-1 well suggests an age of 
Famennian (Upper Devonian) for the 
Fairfield Group, of which the Laurel 
Formation is a part. However, the pattern 
of isotopic variation in Ungani-2 shows 
a trend towards a δ13Ccarb minimum in 
the proposed upper Tournaisian (the 
uppermost dashed blue line in Fig. 3), 
which is a common feature with all the 
other published datasets. The upper part 
of the Famennian, by contrast, trends 
towards more positive δ13Ccarb values. 
This short-lived event is identified 
globally as the Hangenburg Event, and 
is coincident with widespread black 
shale deposition (House 2002; Kaiser 
2009; Myrow, 2011; 2013; 2014). The 

in a drying oven for 24 hours to remove 
moisture. Once the samples were dry, 
septum caps were fitted to the tubes. 
The tubes were then flushed and filled 
with helium. Acid was added to the 
samples and they were allowed to react 
for 24 hours then heated to 60° C for 2 
hours to allow complete conversion of 
carbonate to CO2.

The CO2 gas liberated from samples 
was then analysed by Continuous 
Flow-Isotope Ratio Mass Spectrometry 
(CF-IRMS).

S TA BLE  C A R BON  IS OTOP E 
R ECOR D  FOR  T H E  LO W E R 
C A R BONIFE ROUS 
( MIS SIS SIP P I A N ) 
FA IR F IE LD  GROU P

Results are displayed in Figure 3. 
Shown on the left of Figure 3 is a 
δ13Ccarb dataset for the Mississippian 
Stage of the Carboniferous Period from 
the Arrow Canyon Range in Nevada, 
USA (Saltzman, 2003), a composite 
Mississippian δ13Ccarb record from 
Belgium (Buggisch et al., 2008), and a 
Mississippian record from the Yangtze 
Platform, southern China (Qie et al., 
2010). This section was selected for 
comparison to the Australian study 
wells as the south China block was 

situated adjacent to the Australian 
palaeo-continent on the south eastern 
flank of the Palaeo-Tethys Sea (Blakey, 
2010) (see Fig. 5).

The Yulleroo-4 and Ungani-2 isotopic 
datasets are compared to these 
biostratigraphically-constrained 
published isotopic datasets, in 
order to place the samples in 
chronostratigraphic context. There is 
a ~25 ‰ offset between δ13Corg and 
δ13Ccarb which is evident in the Ungani-
2 datasets below. This offset can be 
considered more or less constant, 
as the δ13C values from both marine 
carbonate and organic matter are 
closely linked to the global carbon 
reservoir; meaning that CIEs are 
recorded in limestones as well  
as shales and mudstones (Hoefs, 
2009). However, the relationship 
between the stable isotopic 
compositions of marine carbonate and 
organic matter is complex, and has 
varied over geological time (Hayes 
et al., 1999; Kump & Arthur, 1999). 
Therefore it should be considered 
qualitative rather than quantitative. 
The scale for the δ13Corg record in 
Ungani-2 is offset by 25 ‰ in Figure 
3 to allow an approximate comparison 
of isotopic data with carbonate/
dolomitic lithologies. This study also 

demonstrates that composited datasets 
can be made from calcitic (δ13Ccarb), 
dolomitic (δ13Ccarb) and shale/marl 
samples (δ13Corg); which can then be 
correlated to global isotopic datasets 
(left of Fig. 3).

A major (~5-6 ‰) positive carbon 
isotopic excursion occurs during the 
Lower Tournaisian (Early Mississippian, 
~359-347 Ma) in the published North 
American isotopic dataset (Saltzman 
et al., 2003) and the Belgian dataset 
(Buggisch et al., 2008). There is a 
concurrent 2 ‰ positive excursion in 
the Chinese dataset (Qie et al., 2010).
These data are used to place the 
samples from Yulleroo-4 and Ungani-
2 in a global chronostratigraphic 
outline (Fig. 3). In Yulleroo-4 this 
positive excursion (‘Lower Tournaisian 
Isotope Excursion’) occurs between 
~3440 and 3625 m; and in Ungani-2 
it occurs between ~2550 and 2660 
m. Identification of the Tournaisian 
isotopic excursion is based on the 
pattern of secular trends in the 
isotopic data, rather than the absolute 
magnitude of the excursions, as slight 
diagenetic alteration, or differences in 
depositional water depth may ‘dampen’ 
the magnitude of the excursion by up to 
2 ‰, whilst leaving its form unaltered 
(Brenchley et al., 2003). 

Figure 5: Palaeogeographic map of Earth during the Tournaisian (Mississippian/Lower 
Carboniferous) (Blakey, 2010). The inset shows the proposed mechanism for enhanced 
organic carbon burial in the Antler Foreland Basin, which may have initiated a glacial 
episode during the Tournaisian (Saltzman et al., 2000). This would have led to a positive 
δ13C excursion which is seen globally (e.g. Saltzman et al., 2000; Buggisch et al., 2008; 
Qie et al., 2010). A possible reason for the reduced magnitude of the lower Tournaisian 
positive isotopic excursion in the southern China and Canning Basin datasets may be due 
to restricted mixing between the Panthalassic Ocean and the closing Palaeo-Tethys Sea. 
This may have affected nutrient availability and constrained organic carbon burial in this 
region, in contrast to the high organic carbon burial rates seen in the Nevada and Belgian 
datasets, from Laurussia (Saltzman et al., 2000; Buggisch et al., 2008). Locations of all 
chronostratigraphic comparison datasets are shown in orange.

Enlarged view

Figure 4: Cross plot of 
δ13Ccarb data and δ18O 
data from the Ungani-2 
well. These data show 
that the Ungani-2 
sequence has been 
minimally affected by 
diagenetic alteration in 
terms of meteoric water 
diagenesis, although the 
dolomitised interval has 
been more affected by 
burial diagenesis than 
the (calcitic) carbonate 
section. Diagenetic 
alteration has affected 
only the δ18O values, 
and not the δ13Ccarb; 
therefore late diagenetic 
alteration is not likely 
to have affected the 
chronostratigraphic 
correlation in this case.
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R E FE R E NC E S Hangenburg Event has been precisely 
dated from a section in Poland, and 
lasted 50-100 ka (Myrow, 2014). By 
contrast, the LTIE lasts ~9 Ma. The 
sedimentation rate in Yulleroo-4 is 
approximately 4 cm/ka, and as this rate 
the Hangenburg would only be ~2 m 
in thickness which precludes it from 
being the positive isotopic excursion 
in the lower parts of Yulleroo-4 and 
Ungani-2. Therefore, the carbon isotope 
stratigraphic data from Ungani-2 place 
the uppermost data point (at ~2400 m) 
as upper Tournaisian, immediately prior 
to the Lower Visean positive CIE.

A cross-plot of the δ13Ccarb and δ18O 
values (Fig. 4) shows a slight diagenetic 
influence of burial on the Ungani-2; 
however this affects only the δ18O 
values and leaving the δ13Ccarb values 
relatively unaltered from the standard 
marine values of ~-1 to 3 ‰ (Hoefs, 
2009).

The amplitude of the excursions in 
the δ13Corg record from Yulleroo-4 are 
significantly ‘damped’ relative to the 
clear excursions in Ungani-2. However, 
the pattern of secular changes are the 
same, and suggest that the lower part 
of the record is Tournaisian (trending 
towards a δ13Corg minimum in the 
upper Tournaisian – upper blue dashed 
line in Fig.3), which rules out the 
upper Famennian as the trend is in the 
opposite direction.

DIS C US SION

Carbon isotope excursions (CIEs) in 
the geological past are thought to be 
caused by reduced marine primary 
productivity, and/or increased organic 
matter burial (Arthur et al., 1987; 
Kump & Arthur, 1999). The events 
which lead to these changes in organic 
matter burial rates are not always well 
understood, but probably depended on 
many factors, including temperature, 
oceanic circulation, tectonic influence/
sea level and redox conditions 
(Munnecke et al, 2003; Saltzman & 
Thomas, 2012).

The distinct positive CIE seen in 
the base of the Tournaisian in this 
Canning Basin isotopic dataset was 
probably a global event, and may have 
been driven by events on the 
palaeocontinent Laurussia (Saltzman  
& Lohmann, 2000; Saltzman, 2002; 
2003). The proposed mechanism is 

that rapid subsidence of the Joana 
platform (upper Kinderhookian  
marine carbonate, Tournaisian 
age-equivalent) within the Antler 
Foreland Basin led to enhanced organic 
carbon burial rates in response to 
tectonic deepening. Subsequently 
this created a restricted deep water 
mass in the Antler foredeep and other 
foredeeps of similar age, and led to 
widespread organic matter preservation 
below the pycnocline (Saltzman et 
al., 2000). This series of events drew 
down atmospheric CO2 (pCO2) and 
was probably one of the contributing 
factors to the Late Paleozoic (~355-
255 Ma) glaciation (Veevers & Powell, 
1987; Saltzman, 2003, Montañez et al., 
2007).

Therefore, the event is strongly 
expressed in the carbon isotope record 
from Nevada (Saltzman, 2003) and 
Belgium (Buggisch et al., 2008), which 
were both part of the palaeocontinent 
Laurussia on the western side of the 
Palaeo-Tethys Sea (see Fig. 5). This 
major carbon isotope excursion is also 
recorded in other sections from Europe, 
mid-continent USA and the Russian 
Platform (Mii et al., 1999; Saltzman et 
al., 2000; Mii et al., 2001; Buggisch et 
al., 2008; Grossman et al., 2008). This 
hypothesis is supported by a positive 
shift in conodont δ18O from Belgium, 
suggesting global cooling during the 
lower Tournaisian (Buggisch et al., 
2008). 

The lower Tournaisian isotopic 
excursion is also seen in the Longan 
section, from Guangxi in southern 
China (Qie et al., 2010). During 
the lower Carboniferous, the south 
China block was situated adjacent to 
Australia on the south-eastern side of 
the Palaeo-Tethys Sea. Similar to the 
Longan section, the Fairfield Group 
of the Canning basin was deposited 
in the northern part of the basin; on 
the Lennard Shelf, the Fitzroy Trough 
and the Jurgarra Terrace (Druce & 
Radke, 1979). The calcium carbonate 
and kerogen deposited in the Canning 
basin during the lower Tournaisian 
was sourced from the same oceanic 
carbon reservoir, which was responding 
to global cooling and glaciation. 
These global palaeoclimatic changes 
influenced the isotopic composition 
of both the organic and inorganic 
global carbon reservoirs, and led to the 
expression of a positive carbon isotopic 

excursion in the Canning basin during 
the lower Tournaisian (see Fig. 5). 

A possible reason for the lower 
amplitude of the lower Tournaisian 
excursion in the Canning Basin may be 
due to the reorganisation of continents 
and the redistribution of global oceanic 
nutrients (Saltzman, 2003). During the 
Mississippian the Palaeo-Tethys Sea 
was ringed by islands, which may have 
restricted nutrient input (and therefore 
reduced organic carbon burial) in the 
Canning Basin during the Mississippian 
(see Fig. 5). 

CONCLUSIONS

The use of Stable Isotope Stratigraphy 
(SIS) on samples from the Canning 
Basin, north Western Australia has 
demonstrated that the technique aids 
stratigraphic correlation. The use of SIS 
has revealed a robust correlative tie 
between the Yulleroo-4 and Ungani-
2 wells in the Lower Tournaisian 
(Mississippian, ~359-347 Ma). This 
dataset has also allowed the Canning 
Basin intervals to be placed in a 
global stratigraphic context, based on 
comparison with published records 
from North America, Belgium and China. 
These data show that the Canning Basin 
was influenced by global changes in 
the oceanic carbon reservoir during the 
Mississippian (Lower Carboniferous) 
between ~360 and 330 Ma.
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