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Plant distribution and species assemblages 
depend on:

Climate
Landform & Soils 
Fire



Fire directly effects plant growth, survival 
and reproduction.

kills and regenerates
consumes live and dead vegetation
changes soil moisture, nutrients & light
stimulates reproduction
prepares a seed bed and environment for initial growth
many plants depend on fire
many structures/habitats are fire dependent
plants/habitats can be diminished by fire or lack of fire



Effects of fire will depend on the fire regime, 
or the cumulative effects of:
fire frequency
season of occurrence
intensity

Observed effects depend on when the observations 
are made with respect to the fire regime



Traits/responses for persisting in a fire-prone environment

• Ephemerals                                        5-10%

• Obligate seeders
            Seed stored on plant                 5-10%
            Seed stored in soil                   20-25% 
            No seed on site                             ?

• Resprouters
            Fleshy below ground                 25-30%
            Lignotuber/rootstock                 25-30%   
            Epicormic buds                          3-5%
            Apical buds                                3-5%    

Post-fire Regeneration Strategies - jarrah forests



Resprouters vs Seeders
Vegetation /Location Ratio

Resprouters :
Seeders

Authority

Two People’s Bay NR 92 : 8 Hopkins

Blackwood Plateau Jarrah 71 : 29 Burrows

Kwongan 73 : 27 Van der Moezel

Unicup Plain Jarrah 74 : 26 Burrows

Kwongan 66 : 34 Bell

Ravensthorpe Range 58 : 42 Bennett

Fitzgerald River NP 49 : 51 Hamell

Karri-Solai forest 43 : 57 Burrows

Dryandra Forest 63 : 37 Burrows

Stirling Range 33 : 67 McCaw
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Post-fire Flowering Response

Fire-stimulated flowering is common
Juvenile period is important for setting minimum fire 

intervals
Plants with long juvenile periods are either fire sensitive 

or fire resilient
FIREBASE : vegetation fire response database



Time to first flowering after fire  

Jarrah upland, high rainfall (>900 mm)           3 yrs
Jarrah upland, low rainfall (750 mm)              4 yrs
Jarrah valley floor, riparian                             6 yrs
Wandoo forest upland                                     5 yrs 
Karri/tingle midslope/upland                          3 yrs
Karri /tingle riparian                                       6 yrs



Examples of fire sensitive species with 
relatively long juvenile periods:

Agonis juniperina, Acacia pentadenia, 
Lambertia rariflora, Hakea oleifolia, H. 
lasianthoides, Melaleuca viminea. M. ringens, 
Banksia seminuda, B. verticilata, Dryandra 
sessilis 
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		2		2		0.31		0.31		2.09		2.09

		7		7		0.35		0.35		0.85		0.85

		11		11		0.29		0.29		0.61		0.61

		16		16		0.16		0.16		0.23		0.23

		35		35		0.36		0.36		0.63		0.63
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Karri Fire

		Age		Mean Species Richness		Mean Plant Density		Plant Density Error		Species Richness Error

		2		7.93		36.5		2.09		0.31

		7		5.06		9.5		0.85		0.35

		11		4.7		8.1		0.61		0.29

		16		1.6		2.1		0.23		0.16

		35		3.2		5.3		0.63		0.36
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McCorkhill

		Mean Species Richness		Mean Plant Density		No plants square meter error		Species Richness Error		Total Species Richness		Time since fire

		13.6		32.7		3.5		0.7		60		1

		15.2		40		2.7		0.6		69		2

		14.6		24.3		1.7		0.8		63		5

		11		20.6		1.6		0.7		62		7

		14.6		24.5		1.9		0.6		64		11

		10.7		24		1.7		0.6		59		25





McCorkhill

						0.7		0.7		3.5		3.5

						0.6		0.6		2.7		2.7

						0.8		0.8		1.7		1.7

						0.7		0.7		1.6		1.6

						0.6		0.6		1.9		1.9

						0.6		0.6		1.7		1.7
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Perup

		Mean Species Richness		Mean Plant Density		Total SR		Species Error		Plant Error		Time since fire

		8.2		17.6		38		0.5		1.5		4

		10.3		28.6		47		0.7		2.6		7

		9		15.1		45		0.6		1.2		8

		7.03		13.7		38		0.3		0.9		9

		7.5		12.8		32		0.5		1		20

		6.6		10.1		32		0.4		0.8		60





Perup

						0.5		0.5		1.5		1.5

						0.7		0.7		2.6		2.6

						0.6		0.6		1.2		1.2

						0.3		0.3		0.9		0.9

						0.5		0.5		1		1

						0.4		0.4		0.8		0.8
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		1		1		0.7		0.7		3.5		3.5

		2		2		0.6		0.6		2.7		2.7
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		7		7		0.7		0.7		1.6		1.6

		11		11		0.6		0.6		1.9		1.9

		25		25		0.6		0.6		1.7		1.7
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Karri Fire

		Age		Mean Species Richness		Mean Plant Density		Plant Density Error		Species Richness Error
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		16		1.6		2.1		0.23		0.16
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Karri Fire

		Age		Mean Species Richness		Mean Plant Density		Plant Density Error		Species Richness Error

		2		7.93		36.5		2.09		0.31
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Karri Fire
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Boundary Rd Fire Ecology Monitoring Site
1970-2001
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Chart6

		Plot 1		1970		0.427738		0.427738		NaN		NaN

		Plot 2		1974		0.46		0.46		NaN		NaN

		Plot 3		1977		0.43		0.43		NaN		NaN

		Plot 4		1984		0.52		0.52		NaN		NaN

		Plot 5		1989		0.5		0.5		NaN		NaN

		Plot 6		1992		0.32		0.32		NaN		NaN

		Plot 7		1996		0.32		0.32		NaN		NaN

		Plot 8		2001		0.36		0.36		NaN		NaN
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BR-SPECIES-ANOVA

						Boundary Road Analysis for Mean no of species per square meter

				No		Treatment		Expected Means		Standard Error

				1		Plot 1		8.5667		0.4277

				2		Plot 2		9.2667		0.4600

				3		Plot 3		9.0667		0.4300

				4		Plot 4		8.8667		0.5200

				5		Plot 5		10.2000		0.5000

				6		Plot 6		7.2667		0.3200

				7		Plot 7		8.0333		0.3200

				8		Plot 8		9.4000		0.3600

				no		Treatment				p-value

				1		Plot 1 vs		Plot 2		0.2484

						Plot 1 vs		Plot 3		0.4093

						Plot 1 vs		Plot 4		0.6204

						Plot 1 vs		Plot 5		0.0074

						Plot 1 vs		Plot 6		0.0327

						Plot 1 vs		Plot 7		0.3789

						Plot 1 vs		Plot 8		0.1697

				2		Plot 2 vs		Plot 3		0.7412

						Plot 2 vs		Plot 4		0.5091

						Plot 2 vs		Plot 5		0.1242

						Plot 2 vs		Plot 6		0.0011

						Plot 2 vs		Plot 7		0.0426

						Plot 2 vs		Plot 8		0.8257

				3		Plot 3 vs		Plot 4		0.7412

						Plot 3 vs		Plot 5		0.0622

						Plot 3 vs		Plot 6		0.0032

						Plot 3 vs		Plot 7		0.0889

						Plot 3 vs		Plot 8		0.5821

				4		Plot 4 vs		Plot 5		0.0285

						Plot 4 vs		Plot 6		0.0087

						Plot 4 vs		Plot 7		0.1697

						Plot 4 vs		Plot 8		0.3789

				5		Plot 5 vs		Plot 6		0.0001

						Plot 5 vs		Plot 7		0.0004

						Plot 5 vs		Plot 8		0.1873

				6		Plot 6 vs		Plot 7		0.2063

						Plot 6 vs		Plot 8		0.0005

				7		Plot 7 vs		Plot 8		0.0248



&C&8&A from &F - dated 9.7.2001
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BR-PLANT-ANOVA

						Boundary Road Analysis for Mean no of plant per square meter

				No		Year		No. species		Standard Error

				1		1970		46.0000

				2		1974		44.0000

				3		1977		45.0000

				4		1984		43.0000

				5		1989		43.0000

				6		1992		40.0000

				7		1996		41.0000

				8		2001		38.0000



&C&8&A from &F - dated 10.7.2001
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&C&8&A from &F - dated 10.7.2001



ANOVA-combine-plots

		Plot 1		1970		0.427738		0.427738		NaN		NaN

		Plot 2		1974		0.46		0.46		NaN		NaN

		Plot 3		1977		0.43		0.43		NaN		NaN

		Plot 4		1984		0.52		0.52		NaN		NaN

		Plot 5		1989		0.5		0.5		NaN		NaN

		Plot 6		1992		0.32		0.32		NaN		NaN

		Plot 7		1996		0.32		0.32		NaN		NaN

		Plot 8		2001		0.36		0.36		NaN		NaN



no of species

no of plant

Treatment

Mean values per square meter

Boundary Road FireMonitoring Site

8.5666667

46

9.2666667

44

9.0666667

45

8.8666667

43

10.2

43

7.2666667

40

8.0333333

41

9.4

38



br-mds-plot

				Species Composition for Boundary Road Survey-9.7.2001

						STRESS =>		0.2082

						MAX =>		0.9255		1.3461		2.4255		2.8461

						MIN =>		-1.0481		-1.1845		0.4519		0.3155

		LABEL for PLOT		Treatment		LABEL		VECTOR-1		VECTOR-2		VECTOR-1+1.5		VECTOR-2+1.5

		plot-1		BR-PLOT-1		COL00001		-0.9554		0.2570		0.5446		1.7570

		plot-2		BR-PLOT-2		COL00002		-0.0400		-0.2519		1.4600		1.2481

		plot-3		BR-PLOT-3		COL00003		-0.1049		0.3393		1.3951		1.8393

		plot-4		BR-PLOT-4		COL00004		0.9255		0.5536		2.4255		2.0536

		plot-5		BR-PLOT-5		COL00005		0.7102		-0.3833		2.2102		1.1167

		plot-6		BR-PLOT-6		COL00006		0.4942		-1.1845		1.9942		0.3155

		plot-7		BR-PLOT-7		COL00007		0.0185		1.3461		1.5185		2.8461

		plot-8		BR-PLOT-8		COL00008		-1.0481		-0.6764		0.4519		0.8236



&C&8&A from &F - dated 10.9.2001&R&8&P of &N



br-mdst-den

				Classification for Boundary Road Survey

				10/7/01		14:05		:35.50 dend  presence/absence of species per plot for Boundary Road Survey-9.7.2001

						0.146		0      0.1802      0.2144      0.2486      0.2828      0.3170

								|           |           |           |           |           |

		no 1		COL00001		-1		_________________________________________

		no 2		COL00002		-2		_                                       |

		no 3		COL00003		-3		|__________________                     |

		no 4		COL00005		-5		__________________|_______________      |

		no 5		COL00004		-4		_________________________________|______|_____

		no 6		COL00006		-6		_____________________________________________|________

		no 7		COL00008		-8		_____________________________________________________|_______

		no 8		COL00007		-7		____________________________________________________________|

								|           |           |           |           |           |

						0.146		0      0.1802      0.2144      0.2486      0.2828      0.3170



&C&8&A from &F - dated 10.7.2001



part of BR-SPECIES-ANOVA-lis

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		indiv		species		1

				Least		Square		Means		15:47		Monday,		July		9,		2001

				General		Linear		Models		Procedure

				Class		Level		Information

		Class		Levels		Values

		TREAT		8		BR-PLOT-1		BR-PLOT-2		BR-PLOT-3		BR-PLOT-4		BR-PLOT-5

				BR-PLOT-6		BR-PLOT-7		BR-PLOT-8

				Number		of		observations		in		data		set		=		240

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		indiv		species		2

				Least		Square		Means		15:47		Monday,		July		9,		2001

				General		Linear		Models		Procedure

		Dependent		Variable:		IND_SPEC		total		no		of		indiv		spec		per		quadrant

				Sum		of		Mean

		Source		DF		Squares		Square		F		Value		Pr		>		F

		Model		7		167.9333333		23.9904762		4.37		0.0001

		Error		232		1273.4		5.4887931

		Corrected		Total		239		1441.3333333

				R-Square		C.V.		Root		MSE		IND_SPEC		Mean

				0.116512		26.52246		2.342817		8.833333

		Source		DF		Type		I		SS		Mean		Square		F		Value		Pr		>		F

		TREAT		7		167.9333333		23.9904762		4.37		0.0001

		Source		DF		Type		III		SS		Mean		Square		F		Value		Pr		>		F

		TREAT		7		167.9333333		23.9904762		4.37		0.0001

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		indiv		species		3

				Least		Square		Means		15:47		Monday,		July		9,		2001

				General		Linear		Models		Procedure

				Least		Squares		Means

				TREAT		IND_SPEC		Std		Err		Pr		>		|T|		LSMEAN

				LSMEAN		LSMEAN		H0:LSMEAN=0		Number

				BR-PLOT-1		8.5666667		0.427738		0.0001		1

				BR-PLOT-2		9.2666667		0.427738		0.0001		2

				BR-PLOT-3		9.0666667		0.427738		0.0001		3

				BR-PLOT-4		8.8666667		0.427738		0.0001		4

				BR-PLOT-5		10.2000000		0.427738		0.0001		5

				BR-PLOT-6		7.2666667		0.427738		0.0001		6

				BR-PLOT-7		8.0333333		0.427738		0.0001		7

				BR-PLOT-8		9.4000000		0.427738		0.0001		8

				Pr		>		|T|		H0:		LSMEAN(i)=LSMEAN(j)

				i/j		1		2		3		4		5		6		7		8

				1		.		0.2484		0.4093		0.6204		0.0074		0.0327		0.3789		0.1697

				2		0.2484		.		0.7412		0.5091		0.1242		0.0011		0.0426		0.8257

				3		0.4093		0.7412		.		0.7412		0.0622		0.0032		0.0889		0.5821

				4		0.6204		0.5091		0.7412		.		0.0285		0.0087		0.1697		0.3789

				5		0.0074		0.1242		0.0622		0.0285		.		0.0001		0.0004		0.1873

				6		0.0327		0.0011		0.0032		0.0087		0.0001		.		0.2063		0.0005

				7		0.3789		0.0426		0.0889		0.1697		0.0004		0.2063		.		0.0248

				8		0.1697		0.8257		0.5821		0.3789		0.1873		0.0005		0.0248		.

		NOTE:		To		ensure		overall		protection		level,		only		probabilities		associated		with

				pre-planned		comparisons		should		be		used.





part of BR-PLANT-ANOVA-lis

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		plant		1

				Least		Square		Means		9:38		Tuesday,		July		10,		2001

				General		Linear		Models		Procedure

				Class		Level		Information

		Class		Levels		Values

		TREAT		8		BR-PLOT-1		BR-PLOT-2		BR-PLOT-3		BR-PLOT-4		BR-PLOT-5

				BR-PLOT-6		BR-PLOT-7		BR-PLOT-8

				Number		of		observations		in		data		set		=		240

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		plant		2

				Least		Square		Means		9:38		Tuesday,		July		10,		2001

				General		Linear		Models		Procedure

		Dependent		Variable:		NO_PLANT		total		no		of		plants		per		quadrant

				Sum		of		Mean

		Source		DF		Squares		Square		F		Value		Pr		>		F

		Model		7		2009.183333		287.02619		2.89		0.0065

		Error		232		23021.066667		99.228736

		Corrected		Total		239		25030.25

				R-Square		C.V.		Root		MSE		NO_PLANT		Mean

				0.08027		44.52005		9.961362		22.375

		Source		DF		Type		I		SS		Mean		Square		F		Value		Pr		>		F

		TREAT		7		2009.183333		287.02619		2.89		0.0065

		Source		DF		Type		III		SS		Mean		Square		F		Value		Pr		>		F

		TREAT		7		2009.183333		287.02619		2.89		0.0065

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		plant		3

				Least		Square		Means		9:38		Tuesday,		July		10,		2001

				General		Linear		Models		Procedure

				Least		Squares		Means

				TREAT		NO_PLANT		Std		Err		Pr		>		|T|		LSMEAN

				LSMEAN		LSMEAN		H0:LSMEAN=0		Number

				BR-PLOT-1		24.9000000		1.8186876		0.0001		1

				BR-PLOT-2		20.4666667		1.8186876		0.0001		2

				BR-PLOT-3		21.6333333		1.8186876		0.0001		3

				BR-PLOT-4		20.6000000		1.8186876		0.0001		4

				BR-PLOT-5		24.6333333		1.8186876		0.0001		5

				BR-PLOT-6		23.6666667		1.8186876		0.0001		6

				BR-PLOT-7		16.8000000		1.8186876		0.0001		7

				BR-PLOT-8		26.3000000		1.8186876		0.0001		8

				Pr		>		|T|		H0:		LSMEAN(i)=LSMEAN(j)

				i/j		1		2		3		4		5		6		7		8

				1		.		0.0861		0.2053		0.0959		0.9175		0.632		0.0019		0.5867

				2		0.0861		.		0.6505		0.9587		0.1066		0.2147		0.1553		0.0242

				3		0.2053		0.6505		.		0.6882		0.2446		0.43		0.0615		0.0709

				4		0.0959		0.9587		0.6882		.		0.1182		0.2344		0.1409		0.0277

				5		0.9175		0.1066		0.2446		0.1182		.		0.7074		0.0026		0.5176

				6		0.632		0.2147		0.43		0.2344		0.7074		.		0.0081		0.307

				7		0.0019		0.1553		0.0615		0.1409		0.0026		0.0081		.		0.0003

				8		0.5867		0.0242		0.0709		0.0277		0.5176		0.307		0.0003		.

		NOTE:		To		ensure		overall		protection		level,		only		probabilities		associated		with

				pre-planned		comparisons		should		be		used.





BR-MDST-SSH

				10/7/01				22:20.4		SSH		presence/absence		of		species		per		plot		for		Boundary		Road		Survey-9.7.2001

				LABEL		VECTORS		1->		2

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

				COL00001		(1)		-0.9554		0.257

				COL00002		(2)		-0.04		-0.2519

				COL00003		(3)		-0.1049		0.3393

				COL00004		(4)		0.9255		0.5536

				COL00005		(5)		0.7102		-0.3833

				COL00006		(6)		0.4942		-1.1845

				COL00007		(7)		0.0185		1.3461

				COL00008		(8)		-1.0481		-0.6764

				Random				number		seed		=		12349

				Ratio-ordinal				cut		=		0.899999976

				Stress				-1		=		0.20820342

				Number				of		iterations		=		9

				1=Interval__2=Ratio				=		2





Species Composition for Boundary Road Survey
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 07/10/01  14:05:35.50 dend  presence/absence of species per plot for Boundary



Road Survey-9.7.2001



           0.1460      0.1802      0.2144      0.2486      0.2828      0.3170



                |           |           |           |           |           |



 COL00001(    1)_________________________________________



 COL00002(    2)_                                       |



 COL00003(    3)|__________________                     |



 COL00005(    5)__________________|_______________      |



 COL00004(    4)_________________________________|______|_____



 COL00006(    6)_____________________________________________|________



 COL00008(    8)_____________________________________________________|_______



 COL00007(    7)____________________________________________________________|



                |           |           |           |           |           |



           0.1460      0.1802      0.2144      0.2486      0.2828      0.3170






 07/10/01  14:05:35.50 dend  presence/absence of species per plot for Boundary


Road Survey-9.7.2001


           0.1460      0.1802      0.2144      0.2486      0.2828      0.3170


                |           |           |           |           |           |


 COL00001(    1)_________________________________________


 COL00002(    2)_                                       |


 COL00003(    3)|__________________                     |


 COL00005(    5)__________________|_______________      |


 COL00004(    4)_________________________________|______|_____


 COL00006(    6)_____________________________________________|________


 COL00008(    8)_____________________________________________________|_______


 COL00007(    7)____________________________________________________________|


                |           |           |           |           |           |


           0.1460      0.1802      0.2144      0.2486      0.2828      0.3170
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Chart4

		1970		NaN		NaN

		1974		NaN		NaN

		1977		NaN		NaN

		1984		NaN		NaN

		1989		NaN		NaN

		1992		NaN		NaN

		1996		NaN		NaN

		2001		NaN		NaN



Year

No. species

Boundary Road 
3-4 yrs autumn

46

44

45

43

43

40

41

38



BR-SPECIES-ANOVA

						Boundary Road Analysis for Mean no of species per square meter

				No		Treatment		Expected Means		Standard Error

				1		Plot 1		8.5667		0.4277

				2		Plot 2		9.2667		0.4277

				3		Plot 3		9.0667		0.4277

				4		Plot 4		8.8667		0.4277

				5		Plot 5		10.2000		0.4277

				6		Plot 6		7.2667		0.4277

				7		Plot 7		8.0333		0.4277

				8		Plot 8		9.4000		0.4277

				no		Treatment				p-value

				1		Plot 1 vs		Plot 2		0.2484

						Plot 1 vs		Plot 3		0.4093

						Plot 1 vs		Plot 4		0.6204

						Plot 1 vs		Plot 5		0.0074

						Plot 1 vs		Plot 6		0.0327

						Plot 1 vs		Plot 7		0.3789

						Plot 1 vs		Plot 8		0.1697

				2		Plot 2 vs		Plot 3		0.7412

						Plot 2 vs		Plot 4		0.5091

						Plot 2 vs		Plot 5		0.1242

						Plot 2 vs		Plot 6		0.0011

						Plot 2 vs		Plot 7		0.0426

						Plot 2 vs		Plot 8		0.8257

				3		Plot 3 vs		Plot 4		0.7412

						Plot 3 vs		Plot 5		0.0622

						Plot 3 vs		Plot 6		0.0032

						Plot 3 vs		Plot 7		0.0889

						Plot 3 vs		Plot 8		0.5821

				4		Plot 4 vs		Plot 5		0.0285

						Plot 4 vs		Plot 6		0.0087

						Plot 4 vs		Plot 7		0.1697

						Plot 4 vs		Plot 8		0.3789

				5		Plot 5 vs		Plot 6		0.0001

						Plot 5 vs		Plot 7		0.0004

						Plot 5 vs		Plot 8		0.1873

				6		Plot 6 vs		Plot 7		0.2063

						Plot 6 vs		Plot 8		0.0005

				7		Plot 7 vs		Plot 8		0.0248



&C&8&A from &F - dated 9.7.2001



BR-SPECIES-ANOVA

				0.427738		0.427738

				0.427738		0.427738

				0.427738		0.427738

				0.427738		0.427738

				0.427738		0.427738

				0.427738		0.427738

				0.427738		0.427738

				0.427738		0.427738



Treatment

Mean no of species per square meter

Boundary Road Survey



BR-PLANT-ANOVA

						Boundary Road Analysis for Mean no of plant per square meter

				No		Year		No. species		Standard Error

				1		1970		46.0000

				2		1974		44.0000

				3		1977		45.0000

				4		1984		43.0000

				5		1989		43.0000

				6		1992		40.0000

				7		1996		41.0000

				8		2001		38.0000



&C&8&A from &F - dated 10.7.2001



BR-PLANT-ANOVA

				NaN		NaN

				NaN		NaN

				NaN		NaN

				NaN		NaN

				NaN		NaN

				NaN		NaN

				NaN		NaN

				NaN		NaN



Year

No. species

Boundary Road 
3-4 yrs autumnC



ANOVA-combine-plots

		



&C&8&A from &F - dated 10.7.2001



ANOVA-combine-plots

		Plot 1		1970		0.427738		0.427738		NaN		NaN

		Plot 2		1974		0.427738		0.427738		NaN		NaN

		Plot 3		1977		0.427738		0.427738		NaN		NaN

		Plot 4		1984		0.427738		0.427738		NaN		NaN

		Plot 5		1989		0.427738		0.427738		NaN		NaN

		Plot 6		1992		0.427738		0.427738		NaN		NaN

		Plot 7		1996		0.427738		0.427738		NaN		NaN

		Plot 8		2001		0.427738		0.427738		NaN		NaN



no of species

no of plant

Treatment

Mean values per square meter

Boundary Road Survey

8.5666667

46

9.2666667

44

9.0666667

45

8.8666667

43

10.2

43

7.2666667

40

8.0333333

41

9.4

38



br-mds-plot

				Species Composition for Boundary Road Survey-9.7.2001

						STRESS =>		0.2082

						MAX =>		0.9255		1.3461		2.4255		2.8461

						MIN =>		-1.0481		-1.1845		0.4519		0.3155

		LABEL for PLOT		Treatment		LABEL		VECTOR-1		VECTOR-2		VECTOR-1+1.5		VECTOR-2+1.5

		plot-1		BR-PLOT-1		COL00001		-0.9554		0.2570		0.5446		1.7570

		plot-2		BR-PLOT-2		COL00002		-0.0400		-0.2519		1.4600		1.2481

		plot-3		BR-PLOT-3		COL00003		-0.1049		0.3393		1.3951		1.8393

		plot-4		BR-PLOT-4		COL00004		0.9255		0.5536		2.4255		2.0536

		plot-5		BR-PLOT-5		COL00005		0.7102		-0.3833		2.2102		1.1167

		plot-6		BR-PLOT-6		COL00006		0.4942		-1.1845		1.9942		0.3155

		plot-7		BR-PLOT-7		COL00007		0.0185		1.3461		1.5185		2.8461

		plot-8		BR-PLOT-8		COL00008		-1.0481		-0.6764		0.4519		0.8236



&C&8&A from &F - dated 10.9.2001&R&8&P of &N



br-mdst-den

				Classification for Boundary Road Survey

				10/7/01		14:05		:35.50 dend  presence/absence of species per plot for Boundary Road Survey-9.7.2001

						0.146		0      0.1802      0.2144      0.2486      0.2828      0.3170

								|           |           |           |           |           |

		no 1		COL00001		-1		_________________________________________

		no 2		COL00002		-2		_                                       |

		no 3		COL00003		-3		|__________________                     |

		no 4		COL00005		-5		__________________|_______________      |

		no 5		COL00004		-4		_________________________________|______|_____

		no 6		COL00006		-6		_____________________________________________|________

		no 7		COL00008		-8		_____________________________________________________|_______

		no 8		COL00007		-7		____________________________________________________________|

								|           |           |           |           |           |

						0.146		0      0.1802      0.2144      0.2486      0.2828      0.3170



&C&8&A from &F - dated 10.7.2001



part of BR-SPECIES-ANOVA-lis

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		indiv		species		1

				Least		Square		Means		15:47		Monday,		July		9,		2001

				General		Linear		Models		Procedure

				Class		Level		Information

		Class		Levels		Values

		TREAT		8		BR-PLOT-1		BR-PLOT-2		BR-PLOT-3		BR-PLOT-4		BR-PLOT-5

				BR-PLOT-6		BR-PLOT-7		BR-PLOT-8

				Number		of		observations		in		data		set		=		240

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		indiv		species		2

				Least		Square		Means		15:47		Monday,		July		9,		2001

				General		Linear		Models		Procedure

		Dependent		Variable:		IND_SPEC		total		no		of		indiv		spec		per		quadrant

				Sum		of		Mean

		Source		DF		Squares		Square		F		Value		Pr		>		F

		Model		7		167.9333333		23.9904762		4.37		0.0001

		Error		232		1273.4		5.4887931

		Corrected		Total		239		1441.3333333

				R-Square		C.V.		Root		MSE		IND_SPEC		Mean

				0.116512		26.52246		2.342817		8.833333

		Source		DF		Type		I		SS		Mean		Square		F		Value		Pr		>		F

		TREAT		7		167.9333333		23.9904762		4.37		0.0001

		Source		DF		Type		III		SS		Mean		Square		F		Value		Pr		>		F

		TREAT		7		167.9333333		23.9904762		4.37		0.0001

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		indiv		species		3

				Least		Square		Means		15:47		Monday,		July		9,		2001

				General		Linear		Models		Procedure

				Least		Squares		Means

				TREAT		IND_SPEC		Std		Err		Pr		>		|T|		LSMEAN

				LSMEAN		LSMEAN		H0:LSMEAN=0		Number

				BR-PLOT-1		8.5666667		0.427738		0.0001		1

				BR-PLOT-2		9.2666667		0.427738		0.0001		2

				BR-PLOT-3		9.0666667		0.427738		0.0001		3

				BR-PLOT-4		8.8666667		0.427738		0.0001		4

				BR-PLOT-5		10.2000000		0.427738		0.0001		5

				BR-PLOT-6		7.2666667		0.427738		0.0001		6

				BR-PLOT-7		8.0333333		0.427738		0.0001		7

				BR-PLOT-8		9.4000000		0.427738		0.0001		8

				Pr		>		|T|		H0:		LSMEAN(i)=LSMEAN(j)

				i/j		1		2		3		4		5		6		7		8

				1		.		0.2484		0.4093		0.6204		0.0074		0.0327		0.3789		0.1697

				2		0.2484		.		0.7412		0.5091		0.1242		0.0011		0.0426		0.8257

				3		0.4093		0.7412		.		0.7412		0.0622		0.0032		0.0889		0.5821

				4		0.6204		0.5091		0.7412		.		0.0285		0.0087		0.1697		0.3789

				5		0.0074		0.1242		0.0622		0.0285		.		0.0001		0.0004		0.1873

				6		0.0327		0.0011		0.0032		0.0087		0.0001		.		0.2063		0.0005

				7		0.3789		0.0426		0.0889		0.1697		0.0004		0.2063		.		0.0248

				8		0.1697		0.8257		0.5821		0.3789		0.1873		0.0005		0.0248		.

		NOTE:		To		ensure		overall		protection		level,		only		probabilities		associated		with

				pre-planned		comparisons		should		be		used.





part of BR-PLANT-ANOVA-lis

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		plant		1

				Least		Square		Means		9:38		Tuesday,		July		10,		2001

				General		Linear		Models		Procedure

				Class		Level		Information

		Class		Levels		Values

		TREAT		8		BR-PLOT-1		BR-PLOT-2		BR-PLOT-3		BR-PLOT-4		BR-PLOT-5

				BR-PLOT-6		BR-PLOT-7		BR-PLOT-8

				Number		of		observations		in		data		set		=		240

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		plant		2

				Least		Square		Means		9:38		Tuesday,		July		10,		2001

				General		Linear		Models		Procedure

		Dependent		Variable:		NO_PLANT		total		no		of		plants		per		quadrant

				Sum		of		Mean

		Source		DF		Squares		Square		F		Value		Pr		>		F

		Model		7		2009.183333		287.02619		2.89		0.0065

		Error		232		23021.066667		99.228736

		Corrected		Total		239		25030.25

				R-Square		C.V.		Root		MSE		NO_PLANT		Mean

				0.08027		44.52005		9.961362		22.375

		Source		DF		Type		I		SS		Mean		Square		F		Value		Pr		>		F

		TREAT		7		2009.183333		287.02619		2.89		0.0065

		Source		DF		Type		III		SS		Mean		Square		F		Value		Pr		>		F

		TREAT		7		2009.183333		287.02619		2.89		0.0065

				Boundary		Road		Survey		==>		1-way		ANOVA		on		no		of		plant		3

				Least		Square		Means		9:38		Tuesday,		July		10,		2001

				General		Linear		Models		Procedure

				Least		Squares		Means

				TREAT		NO_PLANT		Std		Err		Pr		>		|T|		LSMEAN

				LSMEAN		LSMEAN		H0:LSMEAN=0		Number

				BR-PLOT-1		24.9000000		1.8186876		0.0001		1

				BR-PLOT-2		20.4666667		1.8186876		0.0001		2

				BR-PLOT-3		21.6333333		1.8186876		0.0001		3

				BR-PLOT-4		20.6000000		1.8186876		0.0001		4

				BR-PLOT-5		24.6333333		1.8186876		0.0001		5

				BR-PLOT-6		23.6666667		1.8186876		0.0001		6

				BR-PLOT-7		16.8000000		1.8186876		0.0001		7

				BR-PLOT-8		26.3000000		1.8186876		0.0001		8

				Pr		>		|T|		H0:		LSMEAN(i)=LSMEAN(j)

				i/j		1		2		3		4		5		6		7		8

				1		.		0.0861		0.2053		0.0959		0.9175		0.632		0.0019		0.5867

				2		0.0861		.		0.6505		0.9587		0.1066		0.2147		0.1553		0.0242

				3		0.2053		0.6505		.		0.6882		0.2446		0.43		0.0615		0.0709

				4		0.0959		0.9587		0.6882		.		0.1182		0.2344		0.1409		0.0277

				5		0.9175		0.1066		0.2446		0.1182		.		0.7074		0.0026		0.5176

				6		0.632		0.2147		0.43		0.2344		0.7074		.		0.0081		0.307

				7		0.0019		0.1553		0.0615		0.1409		0.0026		0.0081		.		0.0003

				8		0.5867		0.0242		0.0709		0.0277		0.5176		0.307		0.0003		.

		NOTE:		To		ensure		overall		protection		level,		only		probabilities		associated		with

				pre-planned		comparisons		should		be		used.





BR-MDST-SSH

				10/7/01				22:20.4		SSH		presence/absence		of		species		per		plot		for		Boundary		Road		Survey-9.7.2001

				LABEL		VECTORS		1->		2

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

				COL00001		(1)		-0.9554		0.257

				COL00002		(2)		-0.04		-0.2519

				COL00003		(3)		-0.1049		0.3393

				COL00004		(4)		0.9255		0.5536

				COL00005		(5)		0.7102		-0.3833

				COL00006		(6)		0.4942		-1.1845

				COL00007		(7)		0.0185		1.3461

				COL00008		(8)		-1.0481		-0.6764

				Random				number		seed		=		12349

				Ratio-ordinal				cut		=		0.899999976

				Stress				-1		=		0.20820342

				Number				of		iterations		=		9

				1=Interval__2=Ratio				=		2
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Conclusions

Fire survival traits (resprouters, seeders)
Reproductive traits cued to fire (seed release, flowering, seedbed)
Seedling regeneration. promoted by fire
Seedling regeneration & survival enhanced by summer/aut. fire
Longest juvenile period 3-6 yrs sets minimum fire interval
Granite rocks, riparian zones, valley floors, wetlands, swamps - 

prefer longer intervals between fire
Fire sensitive & rare taxa in least fire prone habitats
Species abundance & richness > 3-5 yrs after fire
Sustained frequent (3-4 yrs) fires may reduce richness? 
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