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Some background ISome background I
In 2001 I published...

which:
•described palaeoenvironmental analysis of sediments in Jibbon 
Lagoon RNP;
•suggested that fire in the pre-European Jibbon Lagoon 
catchment was relatively rare (unlike a typical ‘Aboriginal fire 
regime’);
•that the post-European period was unusual in terms of fire.

Mooney, S. D., Radford, K. L. & Hancock, G. (2001) Clues to the 'burning question': pre-
European fire in the Sydney coastal region from sedimentary charcoal and palynology. 
Ecological Management and Restoration 2(3): 203-12.



Some background IISome background II
Since then I have published various case studies of Holocene fire 
activity in (or near) Sydney region...
•Black, M. and Mooney, S. D. (2006) Holocene fire history from the Greater Blue Mountains 
World Heritage Area, New South Wales, Australia: the climate, humans and fire nexus. 
Regional Environmental Change 6(1-2): 41-51.
•Mooney, S. D. & Maltby, E. L. (2006) A synthesis of two proxy records revealing the late 
Holocene fire history at a site on the central coast of New South Wales, Australia. Austral 
Ecology, 31:682-695.
•Black, M. P., Mooney, S. D. and Martin, H. A. (2006) A >43 000-year vegetation and fire 
history from Lake Baraba, New South Wales, Australia. Quaternary Science Reviews, 25: 
3003-3016.
•Black M. P. and Mooney, S. D. (2007) The response of Aboriginal burning practices to 
population levels and El Nino-Southern Oscillation events during the mid- to late-Holocene: a 
case study from the Sydney Basin using charcoal and pollen analysis. Australian 
Geographer, 38(1): 37-52.
•Black M. P., Mooney, S. D., Haberle, S. G. (2007) The fire, human and climate nexus in the 
Sydney Basin, eastern Australia. The Holocene, 17(4): 465-478.
•Mooney, S. D., Webb, M. and Attenbrow, V. (2007) A comparison of charcoal and 
archaeological information to address the influences on Holocene fire activity in the Sydney 
Basin. Australian Geographer, 38: 177-194.
•Black M. P. Mooney, S. D. and Attenbrow, V. (2008) Implications of a 14,200 year 
contiguous fire record for understanding human-climate relationships at Goochs Swamp, 
New South Wales, Australia. The Holocene 18(3): 437-447.



Some background IIISome background III
In the last few years I have been working on syntheses
(regional, meso and global)...
•Power, MJ et al. including Mooney (2008) Changes in fire 
activity since the Last Glacial Maximum: an assessment based 
on a global synthesis of charcoal data. Climate Dynamics 30: 
887-907.
•Mooney et al. (2011) Late Quaternary fire regimes in 
Australia. Quaternary Science Reviews 30: 28-46.
•Mooney et al. (in press) The Prehistory of Fire in Australasia. 
A chapter for the CSIRO Press update of Flammable Australia.
•Daniau, A-L W. et al. including Mooney (submitted) 
Predictability of biomass burning in response to climate 
changes. Submitted to Global Change Biology, Sept. 2011.













After every conflagration in Australia…
• claims about recent fire are stated as facts 

– unprecedented fire size
– unprecedented fire behavior

• ‘popular’ commentators claim that intensive fuel reduction should 
be undertaken to mimic Aboriginal-style fire management.

This has a number of consequences…
• it tends to imply that we know what happened in the past;
• it presents a simplistic and static view of the past;
• assumptions may present false goals for management.

The problemsThe problems……



I am I am notnot making this up...making this up...

Source: http://www.smh.com.au/environment/green-ideas-must-take-blame-for-deaths-20090211-84mk.html

http://www.smh.com.au/environment/green-ideas-must-take-blame-for-deaths-20090211-84mk.html


Challenging (fire) myths?



Challenging (fire) myths?



the modern instrumental recordthe modern instrumental record……



Estimates of area burnt in AustralasiaEstimates of area burnt in Australasia……
Annual average total burnt fraction  from the GFED v2.1 data set
van der Werf, Randerson, Giglio, Collatz, Kasibhatla and Arellano 
(2006) Interannual variability of global biomass burning emissions from 1997 
to 2004. Atmospheric Chemistry and Physics Discussions 6, 3175-3226.

See Guido van der Werf’s description of this work at 
http://www.falw.vu/~gwerf/GFED/

km2

http://www.falw.vu/~gwerf/GFED/
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The global carbon cycleThe global carbon cycle
• Currently, CO2 emissions from fire are ~50% (2 to 4 

Pg C/y) of those from fossil-fuel combustion (7.2 Pg 
C/y). Year-to-year variation is huge.

• Burning related to deforestation, a net CO2 source, 
contributes about 0.65 Pg C year−1.  

• In contrast, the regrowth of vegetation is a sink of 
atmospheric CO2. Burning also produces black 
carbon aerosols (which strongly absorb solar 
radiation, and may have the strongest effect on 
global warming after CO2).

Bowman, D.M.J.S et al. (2009) Fire in 
the Earth System. Science 324, 481-4.



Palaeoenvironmental informationPalaeoenvironmental information
• from natural archives that develop sequentially and in 

doing so record some aspect of the environment;
– e.g. ice-cores, tree rings, sediments;
– based on environmental archives or proxies that are sensitive to the 

environmental condition or process under examination;
• extend instrumental records;

– slow processes, rare/extreme events, environmental responses;
– baselines, detect longer-term trends or dynamics;
– the magnitude and rates of change;

• some questions are inherently historical;
– what happened when…?

• provides insights into the environmental responses to 
a changing environment;

– what will happen when…? (analogues for our potential future;)
• used to test ecological theories or environmental 

models.



MethodsMethods…
Obtaining sediment cores;
Radiometric dating (14C, 210Pb);
Quantification of macroscopic 
charcoal (wet sieving & image analysis);
Palynology;
Statistical analyses.

A longer perspective on fireA longer perspective on fire……

Griffith Swamp 2004

Queens Swamp, Blue Mts, 2004Goochs Right 2002





Charcoal Accumulates in Lake and Swamp SedimentsCharcoal Accumulates in Lake and Swamp Sediments
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From charcoal influx to frequencyFrom charcoal influx to frequency
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Walsh et al. 2008



Global Charcoal Dataset (version 2, n = 679)
Daniau et al. submitted

The tools: the GPWG databaseThe tools: the GPWG database



Data Data 
ProcessingProcessing



Goochs Swamp

Kings 
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Lake Baraba

Griffith 
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The study sitesThe study sites

Redhead 
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Goochs Swamp

Wingecarribee Swamp

Queens Swamp

Wingecarribee Swamp

Data processing allows interData processing allows inter--site site 
comparisonscomparisons……



interinter--site comparisonssite comparisons……



Eastern Australian interEastern Australian inter--site comparisonsite comparison

Goochs Swamp

Rotten Swamp ACT

Redhead Lagoon

“The hallmark of climatic influence on fire history is fire event

synchrony at landscape to regional scales”
(Tom Swetnam, IGBP Fire Regimes FTI, Boulder, Nov., 2004)



All Sydney interAll Sydney inter--site site 
comparisonscomparisons……



Black & Mooney (2006) Regional Environmental Change 6: 41-51.

Black & Mooney (2007) Australian Geographer 38: 37-52-51.



Black & Mooney (2006) Regional Environmental Change 6: 41-51.

Black & Mooney (2007) Australian Geographer 38: 37-52-51.

Black, Mooney, Martin (2006) QSR 25: 3003-3016
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HovmHovmööller diagram by latitudinal order last 200kyller diagram by latitudinal order last 200ky

Hovmöller (1949 in 
Tellus 1, 2153–3490) 
diagrams are two–
dimensional plots 
showing how the 
value of some 
attribute varies in 
space–time; one axis 
refers to time and the 
other to spatial 
location. They are 
particularly useful for 
displaying large 
amounts of data.



HovmHovmööller diagram by latitudinal order last 50kyller diagram by latitudinal order last 50ky





1. People and fire in Australia...1. People and fire in Australia...





Turney et al. (2001) Redating the onset of burning at Lynch’s Crater 
(North Queensland): implications for human settlement in Australia.  

J. Quat. Sci. 16(8): 767-771.



Geology (2005) 33(1): 65-68.

Impacts associated with Impacts associated with 
fire?fire?



Archaeol data from Smith, Williams, Turney and Cupper (2008) Human—environment 
interactions in Australian drylands: exploratory time-series analysis of archaeological 

records. The Holocene 18, 389–401.



Archaeol data from Smith, Williams, Turney and Cupper (2008) Human—environment 
interactions in Australian drylands: exploratory time-series analysis of archaeological 

records. The Holocene 18, 389–401.



““we see this country in the we see this country in the 
pure State of Nature, the pure State of Nature, the 

Industry of Man has Industry of Man has 
had nothing to do with had nothing to do with 

any part of itany part of it””

Ideas about fire and people in AustraliaIdeas about fire and people in Australia……



Rhys Jones (1969) Australian Natural HistoryRhys Jones (1969) Australian Natural History

Ideas about fire and people in AustraliaIdeas about fire and people in Australia……



Portrays Aboriginal people as living in socialised landscapes (cf. Terra 
nullius).
Portrays fire as ubiquitous, frequent, low intensity, small, within a well-
defined season. (And fuel loads are low.) (And vegetation is more 
open.)



Warra warra wai*

*the first words spoken to 
white explorers on the east 

coast of Australia by a 
Gwyeagal/Gwygal man

*loosely translated as “bugger off”



2. Climate and fire in Australia...2. Climate and fire in Australia...

Charcoal data 
are summarized 
using a lowess 
curve with a 
400-year half-
window width 
(black). 



2. Climate and fire in Australia...2. Climate and fire in Australia...







People and fire in Australia...People and fire in Australia...
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Kings Waterhole
Goochs Swamp
Lake Baraba

Back to SydneyBack to Sydney……..
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Comparison of Lake Baraba charcoal with regional Comparison of Lake Baraba charcoal with regional 
archaeological data*archaeological data*

*Archaeological data 
from the NSW South 
Coast and hinterland 
(Attenbrow, 2004)



Comparison of Kings Waterhole Swamp charcoal with Comparison of Kings Waterhole Swamp charcoal with 
Upper Mangrove Creek archaeological sequencesUpper Mangrove Creek archaeological sequences
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Australian Geographer 
38 (2007), pp 177-194.



What is the primary driver of past fire at a What is the primary driver of past fire at a 
regional scale? Climate?regional scale? Climate?

all sites



What is the primary driver of past fire at a What is the primary driver of past fire at a 
regional scale? People?regional scale? People?

all sites



What is the primary driver of past fire in eastern What is the primary driver of past fire in eastern 
Australia? Climate and People!Australia? Climate and People!

Queens Swamp
Goochs Swamp

Goochs Swamp and Queens Swamp



• this work provides a long perspective on fire activity in 
the Sydney Basin (against a broader region);

• fire was variable through time and is driven by climate 
at continent-wide scales;

• Aboriginal fire is visible at a few sites… probably related 
to resources?

• Holocene fire activity in the Sydney Basin appears to 
result from an interplay of natural and anthropogenic 
forcing (=complicated!);

• the work demonstrates very large changes in fire in the 
post-European period (peaking in the C19th);

• the links between fire, humans and climate change 
suggest future increases in fire in our landscapes.

Conclusions
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Fall - out

Redeposition

Local charcoal

Regional charcoal

Slopewash

The tools: 3. sedimentary charcoal 
records



Some background IIISome background III
At the May 2007 NCC conference (Bushfire in a heating 
world) I presented...

Case studies of Holocene fire activity in the Sydney Basin: 
natural, anthropogenic or something much more 
complicated?

which described:
•fire activity was variable across space and time;
and concluded:
•broad generalisations about Aboriginal use of fire were premature;

• depended on the prevailing climate, thresholds in population 
size and resources available at individual locations.

• ‘fire stick farming’ may only be as old as current patterns of 
seasonality;

•fire was frequent in some places since the mid-to-late Holocene (last 
~5,000 years).
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