
Vegetation and Fuel Dynamics Following Clearfelling 

of Dry Eucalypt Forests on Dolerite 

in Southeastern Tasmania 

\,Jith Special Reference to the Use of Fire 

in Forest Regeneration. 

by 

K.J.M. Dickinson B.Sc. (Hons.) 

Submitted in fulfilment of the 

requirements for the degree of 

Doctor of Philosophy 

UNIVERSITY OF TASMANIA 

HOBART 

FEBRUARY 1985 



DEC LARA nON 

This thesis contain s no material whi ch has 

been accepted for the award of any o ther 

degree or dip l oma in any university and 

con tains no copy or paraphrase of material 

prev iously pub lished or written by ano t her 

person, excep t where due reference is made 

in t he t ex t. 



i 

ACK"O\,LEDGEMENTS 

I would like to thank my supervisor Dr. J.B. Kirkpatrick, for his 
advice, crLLicism and encouragement during the course of this project. 
Dr. Kirkpatrick also helped with the construction of the fenced 
exclosures and the flammability experiments, both of which required the 
labour of more than one person. I wish to thank Mr. E.J. Reid for his 
criLical reading of this thesis, and Dr. D.M.J.S. Bowman, Mr. K.C. 
Felton, rlr. N.L. Gibson and Miss F.M. Marks for helpful discussions on 
cerLain aspects of the work. 

Financial support was provided by the Forest Ecology Research Fund, 
and practical assistance given by the Forestry Commission, Tasmania. I 
would like to thank the East Coast District Forester, Mr. P.J. Bennett, 
who helped in the choice of study area and supervised the slash-burn 
operation. The staff at the Triabunna District Office helped by giving 
access to information regarding East Coast forest management. Dr. R. 
Mesibov (Smithton branch) gave advice on the construction of the 
exclosures. Staff at the Head Office, Hobart also assisted, in 
particular Mr. A. Ingles who supplied the data on fires in eucalypt 
forests, Dr. R. King who organised the grinding of the fuel specimens, 
and Mr. C. Palzer who undertook the fungal baiting of soil samples. The 
use of library facilities was also greatly appreciated. The silica 
analyses were undertaken by the Government Analyst, Hobart. 

Thanks are also due to staff of the University of Tasmania, notably 
Dr. W.L. Weller who kindly allowed the use of his computer program 
BIOQUANT, Dr. J.J. Todd who permitted the use of his calorimeter 
equipment, and Mr. R. Mawbey who helped in associating the faecal 
pellets with particular mammal species. Members of the Geography 
Department provided a pleasant and friendly working environment, for 
which I am extremely appreciative. 

The ornithological study was only possible with the help and 
expertise of Mr. R.I. Wilson who helped set up the census during the 
first 9 months, and Mr. L.E. Wall who freely gave up his time to 
accompany me from the ninth month onwards. I would also like to thank 
Mrs M. Wall for her help in identifying species of Orchidaceae. The 
assistance of Mr. P.C. Augustinus, my parents Mr. I.C.B. and Mrs K.J.M. 
Dickinson, Mr. F. Duncan and Ms. C.E. Kirkpatrick on individual 
occasions, either in the field or in the laboratory, is also gratefully 
acknowledged. Mr. P. Brown (National Parks and Wildlife Service, 
Tasmania) helped in the identification of Lepidoptera, and Mr. D.G. 
Peters (also from N.P.W.S.) provided data on wildlife studies undertaken 
in the Mt. Morrison area. 

I am very grateful to Mr. A.R.B. Beswick for his crltlclsm, patience 
and persistence during typing the manuscript and tabulating the fuel 
data. I also thank Miss I. Tsang and Mrs T. Hickey who typed the bulk of 
the tables. Mrs K. Charlesworth drafted Figs. 1, 3 and Figs. 7-10, Dr. 
G. van de Geer drafted Fig. 21 and Mr. F. Koolhof printed Plates 1-5. 

Special thanks are due to Miss A. Turner who helped on several 
occasions in the field and who was a continuous source of support. In 
addition, I would like to thank Mr. R.V. Collier who first encouraged my 
interest in natural history. 



ii 

ABSTRACT 

In order to supply eucalypt pulpwood to an expanding woodchip 

industry the silvicultural management practice of clearfelling followed 

by slash-burning was adopted in the dry eucalypt forests on dolerite in 

southeastern Tasmania. 

To provide data on the vegetation and fuel dynamics following dry 

forest utilisation, a study area with comparable sites that were (a) 

unlogged, (b) clearfelled, (c) clearfelled and slash-burned, was 

monitored over a 24 month period. Detailed records were made of plant 

species composition and cover on floristically similar permanent plots 

on each of these sites. Fuel levels, fuel structure and fuel composition 

were measured at the study area, and at other East Coast sites of 

varying ages since slash-burning. A monthly bird census was conducted in 

the main experimental area to establish the inter-relationships of the 

avifauna with particular plant species and habitats. 

Following clearfelling there was found to be marked variation in 

the growth response of plant species, due to environmental situation, 

degree of disturbance, and intensity of slash-burn. Moreover, the effect 

of these factors on individual species was greatly influenced by 

selective grazing and browsing, predominantly by native fauna. The 

combination of burning and predation tended to favour unpalatable 

species which recovered rapidly by vegetative means. 

The succession of plant species following fire in dry forest 

communities most closely approximated the initial floristic composition 

model. Most of the plant species recovered rapidly with a progressive 

increase in species richness for at least two years after disturbance. 

Slash-burning was found to reduce the levels of fine fuel «2.0cm 

in diameter or thickness) left as a result of clearfelling, but the 

practice was ineffective in reducing the volume of coarse fuel (~2.0cm 

in diameter or thickness). However, over time, this relative reduction 



of fine fuel was only persistent in the compacted ground fuel layer, as 

the regenerating stand rapidly recovered the above-ground, vertical fine 

fuel structure. 

Experiments were conducted on various dry forest and wet forest 

plant species and fuel components, in order to establish their energy 

content and relative flammability. It was found that eucalypt dry forest 

species and fuel components had the highest energy content and the 

greatest tendency to propagate fire, whereas species from wet forest and 

Casuarina dry forest communities propagated fire less readily. Species 

from dry habitats had, in general, low ash contents, high energy levels, 

high volatile oil contents and low moisture contents. Wet habitat 

species had high percentages of moisture and ash. As a result, general 

support could be given to the hypothesis that natural selection has 

favoured flammable characteristics in fire-dependent plant communities. 

The gains from the retention of natural eucalypt regeneration after 

clearfelling (i.e. forest management in the absence of hot, slash-burns) 

may generally offset the short-term advantage of reduced fire hazard 

which results from slash-burning. 
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