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Fire regime, fire intensity and tree survival
in a tropical savanna in northern Australia
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Table 1. Basal area of trees (BA; m?> ha™!) in 1990 and 1995, and the average percentage change in basal area (Av. BA Change)
between 1990 and 1995, by fire regime, Kapalga Research Station, Kakadu National Park

BA 1990 BA 1995 Av. BA Change
Fire regime (m2 ha P (m? ha— P (%) n Comps n Plots n Trees
Unburnt Q.87 10.21 +3.5*5.9 2 6 406
Early 8.78 8.83 +0.5 0.8 3 9 300
Late 10.17 7.40 —27.3 4.3 3 9 632
Unplanned 11.41 6.62 —41.9 = 7-4_ 1 4 812

Unburnt, no fire 1990-95; Early, annual early dry season fires, 1990-1994; Late, annual late dry season fire 1990-94;
Unplanned, single high intensity fire, September 1994, # Comps, number of compartments; # Plots, number of sample 0.1 ha
plots; and # Trees, number of individual trees > 3cm diameter per compartment.
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Fig. 1. Changes in live tree basal area by tree si:ze class, —)CF% ‘: % ;Eg* -ts

pre- and post-unplanned fire, Kapalga Research Station. (H),
pre-fire; (1), post-fire.
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Table 2. Deviance and significance of the terms and respec-
tive interactions of a generalized linear model fitted to stem
and whole plant survival

Whole-tree Stem

Source of survival survival
variation d.f. Dewviance P Deviance P
Covariate

Tree size 1 0.2 NS 328  *k*
Factors

Fire regime 3 66  *** 767  **k

Functional type 4 26  *** 77 Kk
Interactions

Regime X Type 12 45  FFx 30 fale
Residual 2219 1499 1901
Total 22390 1637 3105

Co-variate, tree pre-fire size; factors, fire regime and tree
functional type. **P<0.001, **P<0.01, *P<0.05, NS,
not significant. Only terms and interactions which were sig-
nificant for either whole-tree or stem survival have been

included.
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Table 3. Predicted mean percentage survival (=SE) of whole-trees and stems in four fire regimes (unburnt, early dry season
fire, late dry season fire and unplanned fire) between 1990 and 1995, Kakadu National Park

Fire regime All types Acacias Dec Eucs Dec Trees Evgr Eucs Palms
Whole Tree Survival

Unburnt 07 = 1° 99 =1 05 +2 07 =1 08 =1 09 +1
Early dry season fire 87 + 2° 63 = 21 00 £1 01 £2 98 =1 77 =8
Late dry season fire 82 1° 709 80 =2 76 £3 882 99 =1
Unplanned fire 84 +1 <1 88 3 86 +1 852 36 £ 11

Stem Survival

Unburnt 96 = 1° 96 = 2 00 =3 06 =1 97T+ 1 90+ 3
Early dry season fire 72 + 3P 45+ 3 63 =17 705 81 +4 77+ 8
Late dry season fire 30 = 2° 0 38 =4 14+3 40+ 3 99 +1
Unplanned fire 34 +2 0 43 =7 202 47 =3 28 £ 11

Acacias, Acacia spp.; Dec Eucs, deciduous eucalypts; Dec Trees, deciduous non-eucalypt trees; Evgr Eucs, evergreen
eucalypts; Palms, Livistona spp. and Pandanus spp. Mean whole plant survival calculated at mean DBH for each functional type
separately. For mean stem survival in the unburnt, early dry season and late dry season regimes, means with different super-
scripts are significantly different (P < 0.05). See Table 2 for GLM output details.
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Fig. 3. Predicted whole-plant and stem survival (from GLM)
100 - by tree functional type and species following unplanned fire,
Kapalga Research Station, northern Australia. (a) Eucalypts
(M, evergreen; <, deciduous,); deciduous non-eucalypt
trees (A) and palms (X). (b) Eucalyptus species: Eucalyptus
polysciada (M, deciduous); E. mimata (£, evergreen); E. por-
recta (X, deciduous); E. tetrodonta (0, evergreen). (c)
Common deciduous tree species: Terminalia ferdinandiana
(M); Erythrophleum chlorostachy (A), with the evergreen
species Eucalyptus miniata (#) included for comparison.
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