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TALK OUTLINE

• WOODLAND THICKENING

• FIRE – THE DRIVING VARIABLE

• THINNING/ REGROWTH IMPACTS
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• “CARBON” PERSPECTIVES IN GRAZED
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Forest cover by category
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Hardwood

Includes:   Eucalypt 1 - moist dense to mid dense forest 

(open forest)

Eucalypt 2 - spotted gum mid-dense forest (open forest)

Eucalypt 3 - other species mid dense forest (open forest)

Eucalypt 2 - spotted gum sparse forest (woodland)

Eucalypt 3 - other species sparse forest (woodland)

Tropical eucalypt and paperbark - mid-dense forest (open 

forest)

Tropical eucalypt and paper bark - sparse forest (woodland)

Cypress pine

Includes:   Cypress pine - mid-dense forest (open forest)

Cypress pine - sparse forest (woodland)

Plantation

CHARLEVILLE

CURRENT EXTENT OF TREE COVER IN 

QUEENSLAND

NB The present area of Queensland‟s 
grazed woodlands alone (ca. 1/3 of the 

State) exceeds the total area of all

agricultural (cropping + grazing) land in 
NSW!

50+ M ha  are 
grazed woodlands 
supporting 2-3 M 
cattle equivalents
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SOME ECOLOGICAL PRINCIPLES APPLICABLE 

TO GRAZED WOODLANDS (SAVANNAS)

• ONLY HAVE TWO STABLE STATES – ALL TREES OR ALL „GRASS‟

• INTERMEDIATE STATES (MIXTURES OF TREES/SHRUBS & GRASS) 
ONLY  MAINTAINED BY ONGOING MANAGEMENT INTERVENTIONS

• ONCE A SYSTEM HAS “FLIPPED” TOWARDS A GREATER TREE 
POPULATION THE TREND BECOMES UNIDIRECTIONAL TOWARDS 
WOODY PLANT DOMINANCE

• „SWITCHES‟ TO WOODY PLANT DOMINANCE CAN BE VERY QUICK (<50 
YEARS)

• WHERE IT IS STILL POSSSIBLE TO ARRANGE, TREE RETENTION 
SHOULD BE IN INTACT STRIPS, BLOCKS OR CLUMPS - JUXTAPOSED 
WITH PASTURE AND INTERCONNECTED WHEREVER POSSIBLE

• BANNING OF BROADSCALE TREE CLEARING AND LIMITATIONS ON 
THE CONTROL OF REGROWTH  WILL LEAD TO A VERY SIGNIFICANT 
DECLINE IN THE FUTURE CARRYING CAPACITY OF OUR GRAZED 
WOODLANDS - ALONG WITH MANY DELETERIOUS HYDROLOGICAL 
AND BIODIVERSITY IMPACTS – WHAT IS THE EVIDENCE?



Mulga Invasion of Grassland
“Wongalee”, S.W. Queensland

1957

1994

2001

THICKENING – A PERSPECTIVE IN TIME
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Cypress pine invasion – Kogan, Qld
1936 2002

THICKENING



POPLAR BOX – DINGO DISTRICT

Original trees rung in 1935
Note distance apart compared with regrowth

Also note lack of fire scars

THICKENING  IN POPLAR BOX
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Narrow leaved iron bark woodland - Kaiuroo, Dingo district– diagrams 
depict change in plant numbers, size and position along a central     

monitoring line over the years
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THICKENING IN IRON BARK
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A „mother‟ tree - with root 
suckers extending out 
from the trunk

Suckers clumping as 
a result of the above 
process.  Merged 
clumps are in the far 
background.

BRIGALOW 

INVADING 

GRASSLAND – a 

rarely told story
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Tree 

thickening 

in the 

Burdekin 

catchment

-over the past 
150 years as 

determined by 
carbon 

isotope ratios 
[44 randomly 

selected sites]

7%

64%

29

%

INTERPRETING UNKNOWN VEGETATION HISTORY –

“CATCHMENT SCALE”

(Krull et al. 2007)
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2000

1950

1900

Year

Decrease 
since 1990 is 
in line with 
severe 
drought and 
widespread 
land clearing 
in this area

Lake Dunn

Anna Sim et al. (2004) studied the 
pollen record and utilized lead isotope 
(210Pb) dating of Lake Dunn sediments 
to investigate vegetative thickening in 

the Desert Uplands (200 km W of 
Clermont).  They found:

“that a significant increase in 
Myrtaceae (eucalypt family) pollen 

appeared from the 1950‟s, reflecting a 
change from continuous grass with 
scattered trees to a near continuous 

„scrub‟ in the surrounding areas” 

TREE THICKENING IN EUCALYPT WOODLANDS 
AS VERIFIED BY THE POLLEN RECORD



TREE THICKENING AS EVIDENCED BY API

(Fensham et al. 2003)

Eucalypts on clays (1960-96)  58% incr.*

Eucalypts on sand (1951-96)  22% incr.*

Eucalypts on hills (1952-94)  16% incr.*

Eucalypts on duplex (1952-93)  29% incr.*

-------------------------------------------------------------

Mean over all sites/times 29% incr.*

(*cf. initial baseline levels)

-----------------------------------------------

Changes in over-storey cover in intact woodlands

[108 „remnant‟ sites sampled; 100 points/25 ha area/site per cover estimate]



Source:  Ward et al. (2001).  Grasstrees reveal contrasting fire regimes in eucalypt 
forest before and after European settlement of southwestern Australia.  Forest 
Ecology and Management.  Vol 150.  p 327.

THE DECLINE OF FIRES IN AUSTRALIA

Fires per 
decade



INDIGENOUS FIRE MANAGEMENT?

• ABORIGINES MANAGED COUNTRY BY BURNING IT - IN 3 WAYS –
FREQUENTLY, REGULARLY & OFTEN

• A RESEARCHER FROM THE TROPICAL SAVANNAS CRC EXPRESSED 
IT THIS WAY - “ABORIGINES LIT FIRES ALMOST ANYTIME IT 

WAS NOT RAINING”

• IN HIS BOOK “TRIUMPH OF THE NOMADS” GEOFFREY BLAINEY 
WRITES “WITHOUT THOSE (ABORIGINAL) FIRES THE GRASSY 

WOODLANDS THAT OCCUPIED MUCH OF THE FERTILE 

CRESCENT IN SOUTH-EASTERN AUSTRALIA WOULD HAVE 

BEEN SCRUBLAND OR FOREST.  A PERIOD OF 50 YEARS WAS 
SUFFICIENT TO CHANGE THE CHARACTER OF THAT SAVANNAH 
COUNTRY IF NO FIRES BURNED------.  THE WIDESPREAD 
RINGBARKING THAT WAS CARRIED OUT AT THE TURN OF THE 
(20TH) CENTURY OCCURRED IN THE REGROWTH.  THE 
LANDHOLDERS WERE ATTEMPTING TO RE-ESTABLISH THE 
ORIGINAL GRAZING CAPACITY”!

• LIKEWISE THE NATURALIST KARL DOMIN CONCLUDED IN A 1911 
REPORT THAT THE FORESTS IN ALL PARTS OF QUEENSLAND 
WERE NOT A NATURAL ASSOCIATION, BUT A SECONDARY ONE, 
CHANGED THROUGH THE INFLUENCE OF ABORIGINES, MOSTLY 

BY MEANS OF BUSHFIRES.
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FIRE – A SAVIOUR FROM „THICKENING‟?

• IN “THE CRY FOR THE DEAD” JUDITH WRIGHT NOTED THAT BY THE LATE 

1800‟S “INSPECTORS OF STOCK HAD POINTED OUT THAT THE GREAT 
GROWTH OF BRIGALOW AND WATTLES WHICH ENCROACHED ON THE 
PASTURES HAD FOLLOWED THE ABANDONMENT OF THE USE OF FIRE –
WHICH, AS THE OLDER SETTLERS KNEW, HAD BEEN ANNUAL IN THE 
EARLY DAYS OF QUEENSLAND WHEN - THE ABORIGINES STILL CARRIED 
OUT THEIR DUTIES”! [i.e. when they managed the country in traditional ways?]

• IN HIS 1955 BOOK “GROWTH HABITS OF THE EUCALYPTS” PROF JACOBS 
OBSERVED THAT “HUNTING FIRES WERE LIT BY THE ABORIGINES AND THE 
WHITE MAN HAS CONTINUED TO BURN THE WOODLAND TO GET RID OF THE 
COARSE GRASS AND OBTAIN A GREEN SHOOT MORE FAVOURABLE TO 
CATTLE.  THESE REGULAR FIRES KEEP REGENERATION OF EUCALYPTS IN 
CHECK.  IF FIRES WERE CONTROLLED THE EUCALYPTS WOULD MAKE A 
MUCH CLOSER FOREST IN THE FAR NORTH OF AUSTRALIA”.

• BUT THEN IN 1970 GRAEME ALEXANDER, DAN DALY AND MAX BURNS 
ADVISED THAT “WHERE DROUGHT IS A RECURRING THREAT TO ANIMAL 
PRODUCTION THE NEEDLESS OR AUTOMATIC BURNING OF ALL 

MATURE HERBAGE EACH YEAR IS NO LONGER WISE, SINCE EVEN 
LOW QUALITY HERBAGE CAN BE USED TO MAINTAIN (BRAHMAN) CATTLE, 
IF SUPPLEMENTED WITH UREA-MOLASSES LICKS”! 

• AND NOW ROD FENSHAM & RUSSELL FAIRFAX HAVE CONCLUDED FROM A 
2006 STUDY OF THE DISAPPEARING GRASSY BALDS OF THE BUNYA 
MOUNTAINS THAT “EVEN WITH BIENNIAL BURNING, UNDER OPTIMAL 

CONDITIONS, EUCALYPT FOREST WILL REPLACE GRASSY BALDS

WHERE THEY ADJOIN”.
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THINNING 

Poplar box – Central Queensland

1987

Thinned from 10m2/ha to 
6m2/ha basal area 

[i.e. 60% tree retention 
on this site]

1994

Recovered 
to 8m2/ha

2005

Now approx. 15m2/ha

Note same reference tree trunks

Note brown 
out in 
scattered 
trees
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HOW THINNING ACCELERATES GROWTH 

IN SURVIVING TREES

Increase 
in stem 
circumf. 
(%)

Rainfall 
(mm)

Cumulative increase (%) in circumference of poplar 
box trees over the initial values for Control (un-
thinned) and Thinned (20% trees remaining) plots at 
„Wandobah‟, Dingo.  (Back et al. 2009b).

Year (Sep-Aug)
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[Note:  Regrowth often leads to a changed species mix because it favours root & butt 
suckering species, rather than plants that only reproduce from seed]
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TREE THICKENING IMPACTS – ON 

HYDROLOGY

• ROBERT JACKSON ET AL. (2005) - ANALYSED THE GLOBAL EFFECT OF TREE 
PLANTATIONS AND FOUND THAT, ON AVERAGE, THEY DECREASED STREAM FLOWS 
BY 52%. 

• JOHN POWELL (2004) – ESTIMATES THAT RUN-OFF & BASE-FLOW FROM CLEARED 
CATCHMENTS IN SOUTH EASTERN AUSTRALIA CAN BE 2-3 TIMES THE PRE-CLEARING 
AMOUNT. 

• DAVID SCOTT (1999) – FOUND FIRST YEAR STREAM FLOW INCREASES FROM 
CLEARING TALL WOODY VEGETATION (INCLUDING EXOTIC PINES & EUCALYPTS) IN A 
SOUTH AFRICAN RIPARIAN ZONE WERE ABOUT 3 TIMES THAT FROM SIMILAR AREAS 
OF CLEARING IN UPSLOPE POSITIONS OF THE SAME CATCHMENT.  

• WILCOX & KREUTER (2003) – NOTED THAT LANDHOLDERS IN THE EDWARDS PLATEAU, 
THE WATERSHED FOR SAN ANTONIO, TEXAS, HAVE BEEN PAID TO CLEAR TREES OFF 
THEIR LAND TO ENHANCE THAT CITY‟S WATER SUPPLIES.

BY COROLLARY

• WHAT WILL BE THE IMPACT ON FARM DAMS, GROUNDWATER LEVELS AND 

STREAM FLOWS WHEN 60 M HA OF GRAZED WOODLAND & REGROWTH 

(TOGETHER COMPRISING 1/3 OF THE STATE‟S TOTAL AREA AND LOCATED IN 

ITS HIGHER RAINFALL ZONES) IS ALLOWED TO REACH TREE CARRYING 

CAPACITY – AS A CONSEQUENCE OF QUEENSLAND‟S TREE CLEARING BANS?
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Tree cover in the riparian zones of 

Water Park and Sandy Creeks – the 

Capricorn coast‟s current water supply

Note dense tree cover along creek riparian  zones in 

State Pine forest, Army Reserve & Sandy Ck
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ANOTHER PERSPECTIVE OF THE EXTENT OF TREE COVER IN THE 

WATER PARK CREEK CATCHMENT ON BOTH STATE PINE FOREST 

AND THE SHOALWATER BAY ARMY RESERVE

HIGHLIGHTED POSITION ON FOLLOWING SLIDE
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WATER PARK CREEK CATCHMENT

The State Forest & Pine 

Plantations engulf the creek with 

dense tree cover.  This must have 

a huge deleterious impact on 

potential stream flow into the Cap 

Coast‟s water supply (intake point 

shown here)

Aerial photo of Pine 

Forest north of Byfield 

(magnified on right) -

showing how the trees 

engulf Water Park Ck
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TREE THICKENING IMPACTS - ON 

BIODIVERSITY

• DONALD FRANKLIN (1999) – FOUND A MARKED DECLINE IN 

GRASSLAND BIRDS IN BURDEKIN CATCHMENT SAVANNAS OCCURRED 

BEFORE WIDESPREAD TREE CLEARING TOOK PLACE. IT 

CORRESPONDED WITH THE PERIOD OF DOCUMENTED TREE 

THICKENING  FOR THE SAME STUDY AREA. (BUT A 2009 IBRA REPORT 

EQUATES SOME RECOVERY IN GRASSLAND BIRD POPULATIONS IN 

THIS REGION WITH „RECENT‟ WIDESPREAD TREE CLEARING!!).

• GABRIELLE CROWLEY AND STEPHEN GARNETT (1988) – SHOWED 

THAT THE DECLINE IN THE ENDANGERED GOLDEN SHOULDERED 

PARROT WAS CORRELATED WITH THE INVASION OF TI-TREES INTO 

CAPE YORK GRASSLANDS.

• JODI PRICE & JOHN MORGAN (2008) - FOUND WOODY PLANT 

ENCROACHMENT REDUCED THE SPECIES RICHNESS OF WOODLANDS

IN SOUTHERN AUSTRALIA; AND SCANLAN & BURROWS (1990) NOTED 

MARKED DIFFERENCES IN GROUND FLORA COMPOSITION BETWEEN 

TREED AND „OPEN‟ AREAS IN CQ WOODLANDS. 

• IN SHORT, TREE THICKENING (AND RESTRAINTS ON REGROWTH 

CONTROL) CHANGES BIODIVERSITY.  IT DOES NOT NECESSARILY 

IMPROVE IT.



CONCLUSIONS

SOME TREE THICKENING IMPACTS

• GOVERNMENT BANS ON BROADSCALE CLEARING + ON-GOING 
TREE THICKENING ENSURE THAT WE WILL HAVE 50+ M HA OF
DENSE WOODLAND ON OUR GRAZING LANDS WITHIN 50 YEARS -
WOODLAND VASTLY DIFFERENT TO THAT PRESENT WHEN 

LIVESTOCK GRAZING FIRST COMMENCED IN THE MID-LATE 

1800‟S.

• TREE THICKENING WILL COMMONLY HALVE POTENTIAL PASTURE 
PRODUCTION AND LIVESTOCK CARRYING CAPACITY.

• IT MARKEDLY CHANGES THE COMPOSITION (BIODIVERSITY) OF 
FLORA AND FAUNA, AND

• IT SIGNIFICANTLY LOWERS RAINFALL RUNOFF AND STREAM 
FLOWS (BY >50%) AND, ON AN EQUAL AREA BASIS, BY AS 

MUCH AS 300% IN RIPARIAN ZONES cf. UPSLOPE POSITIONS 

IN THE SAME CATCHMENT.

• FURTHER, TREE THICKENING AND REGROWTH CONTROL BANS 
WILL IN FUTURE INCREASE MUSTERING PROBLEMS AND ADD 
TO DIFFICULTIES IN MANAGING FERAL ANIMALS.
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CONCLUSIONS

THINNING & FIRE

• THINNING THICKENING WOODLANDS DOES NOT PAY -
UNLESS THE WOODY PLANTS HAVE COMMERCIAL TIMBER OR 
FODDER TREE VALUE .

• IN THE ABSENCE OF REGULAR BURNING - WE ARE EXPOSING 
THICKENED WOODLANDS TO FUTURE IRREGULAR HOLOCAUST 

FIRES. [e.g. MAZEPPA NP] (See Boer et al. 2009 For. Ecol. Manag. 
259: 132-142.)

• FOR FIRE TO BE EFFECTIVE IN CONTROLLING OR KEEPING 
WOODY PLANTS IN CHECK IT SHOULD BE AT A FREQUENCY OF 

<2 YEARS.  

• IN PRACTICE - FEW GRAZIERS WILL BE ABLE TO MANAGE 
THICKENING WOODLANDS BY BURNING THEM AT <2 YEAR 
INTERVALS - EVEN IF CLIMATIC CONDITIONS, STOCKING RATES 
AND THE GOVERNMENT ALLOWED THEM TO DO SO!
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CONCLUSIONS

REGROWTH & BIODIVERSITY

• REGROWTH MANAGEMENT IS AN ESSENTIAL COMPONENT OF 

ANY PREVIOUSLY COUNTENANCED WOODLAND CLEARING 

PROGRAM.

• BUT REGROWTH SHOULD NOT BE RE-CLEARED IF THE LAND NOW 
SHOWS SIGNS OF ACTIVE EROSION AND LANDSCAPE INSTABILITY. 

• CLEARING WOODLAND IS ONLY EFFECTIVE WHEN THE REGROWTH, 
WHICH INEVITABLY FOLLOWS CLEARING, IS ITSELF CONTROLLED. 

• IT IS INEQUITABLE AND ILLOGICAL IN PRACTICE FOR THE STATE 
TO HAVE PERMITTED TREE CLEARING, AND THEN
RETROSPECTIVELY PROHIBIT THE CONTROL OF REGROWTH 
FROM THAT CLEARING. SUCH ACTION WILL NOT LEAD TO THE 

RESTORATION OF PRE-CLEARING BIODIVERSITY, NOR 

RESTORE THE STRUCTURE AND COMPOSITION OF THE 

ORIGINAL WOODLAND COMMUNITY. 

• BUT REGROWTH CONTROL BANS PENALISE THE LAND MANAGER 
AND THE STATE BY DENYING THEM THE PRODUCTIVE AND 
FINANCIAL BENEFITS THAT THE INITIALLY COUNTENANCED 
CLEARING AND INVESTMENT WAS DESIGNED TO DELIVER.
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[Dr B. Henry]
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[Adapted from: Dr M. Howden]

TREES GRASS

SOIL

CO2 fixed from 
atmosphere

Cattle
Rumen

?SINKS?

METHANE EMISSIONS – IGNORE THE “GORILLA” IN 

THE PADDOCK – CARBON SINKS!

Methane
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[Dr M. Howden]
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“AVOIDED DEFORESTATION”

• „AVOIDED DEFORESTATION‟ REFERS TO A LANDHOLDER 
AGREEING NOT TO CLEAR WOODLAND OR REGROWTH ON 
HIS OR HER PROPERTY SO THAT THE POTENTIAL CARBON 
EMISSIONS FROM THE KILLED AND DECAYING VEGETATION 
DO NOT OCCUR OR ARE GREATLY DELAYED

• SUCH A SCHEME IS ALREADY BEING PROMOTED FOR PNG 
RAINFORESTS  [“MANI BILONG SKAI”]

• A CARBON CREDIT WOULD BE AVAILABLE IN THEORY TO 
COMPENSATE FOR THE LOST COMMERCIAL BENEFITS THAT 
CLEARING MIGHT OTHERWISE HAVE PROVIDED

• SUCH A SCHEME WOULD BE SUSCEPTIBLE TO 
CONSIDERABLE RORTING & WOULD REDUCE PRODUCTIVITY 
OF FOOD & FIBRE [AS INDEED DOES PLANTATION FORESTRY]
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“OFFSETS‟‟

• OFTEN PROMOTED AS A GREAT OPPORTUNITY FOR RURAL LANDHOLDERS 
TO MAKE MONEY OUT OF EMISSIONS TRADING.

• BUT OVER THE LONG TERM OFFSETS CAN HAVE LIMITED IMPACT ON TOTAL 
EMISSIONS  (THEY ENABLE SECTORS COVERED BY THE ETS TO NOT 
REDUCE THEIR FOSSIL FUEL USE, WHILE RELYING ON „AGRICULTURE‟ FOR 
A SUBSTITUTE EMISSIONS REDUCTION - WHICH IS NOT PERMANENT AS e.g. 
TREES ARE EVENTUALLY HARVESTED OR DIE)).

• ALSO OFFSETS ARE ALWAYS DEFINED RELATIVE TO A COUNTER-FACTUAL 
i.e. RELATIVE TO WHAT WOULD HAVE HAPPENED IF THE LANDHOLDER WAS 
NOT PAID FOR HIS „SINK‟.  FOR EXAMPLE, THE PLANTATION COMPANY, ITC, 
MIGHT SEEK AN OFFSET PAYMENT FOR ITS GREENLAKES TREE PLANTATION 
– BUT IT HAS OR WOULD HAVE PLANTED THE TREES IRRESPECTIVE OF THE 
OFFSET PAYMENT. [DOUBLE DIPPING?]

• VERIFIABILITY IS A HUGE PROBLEM FOR ANY OFFSET PROJECT.  
ACCURATE MEASUREMENT OF SOIL CARBON IS EXTREMELY DIFFICULT AT 
THE LANDSCAPE, PROPERTY AND PADDOCK SCALES.  YET REPEATED, 
RELIABLE MEASUREMENTS ARE ESSENTIAL TO GAUGE WHETHER CLAIMED 
OFFSETS HAVE ACTUALLY BEEN ACHIEVED.

• BECAUSE OF THE SCALE OF POTENTIAL PAYMENTS INVOLVED NO 
GOVERNMENT COULD COMMIT TO ANY „CARBON OFFSET SCHEME‟ UNLESS 
THE SCHEME COULD SURVIVE RIGOROUS FINANCIAL AND BIOLOGICAL 
AUDIT.   IN MY OPINION THIS IS A LONG WAY OFF!!
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{ANOTHER “GORILLA”!!} -

TO IGNORE AT OUR PERIL

[Dr B. Henry]

[In 2009 an estimated 1b people go to bed hungry each night]
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Brigalow
(Acacia harpophylla)
woodland

Brigalow replaced by 
buffel grass 
(Cenchrus ciliaris)
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Salvator Rosa National Park – Mt Playfair

Notes 
1. Red symbols
identify 
common peaks 
in both pictures.  
2. There seems 
to be a much 
denser tree 
cover 
(lancewood?) 
on the 
sandstone hills 
in  Mandy‟s 
photo cf. 
Mitchell‟s 
sketch

Sketched by Sir 
Thomas 
Mitchell 1846

Photographed by 
Mandy Martin 
c.1998

[Both illustrations courtesy of Mandy Martin 1999]

The foreground flat was also clearly „open‟ in Mitchell‟s sketch.  It now appears to 
support buffel grass pastures – possibly developed after the „recent‟ clearing of 
brigalow scrub on Mt Playfair, although this was apparently not present in 1846?

Mandy Martin 2002
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[Dr B. Henry]

Crops

{BUT WHAT ABOUT THE 

CARBON SINKS?}



51[Dr M. Howden]


