IN THE LAND AND ENVIRONMENT COURT

OF NEW SOUTH WALES

No. 40052 of 1990
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JOHN ROBERT CORKHILL - On the ’ét*ﬁg‘day of Q—UUJ{ 1990
' . Applicant o
I, JOHANNES_HENDRIK DRIELSMA of 8 Linden
Street, Wyoming in the State. of New
. Lo South Wales, Forester, say on oath:
FORESTRY COMMISSION OF . '
NEW SOUTH WALES 1. I am Commissioner for Forests
Respondent
in New South Wales. I have held
-that position sinces23rd May,
1990. I hold the degrees of

Bachelor of Science in Forestry,

conferred by the Australian

AFFIDAVIT National University and Master of

Forest Science and Doctor of
Philosophy conferred by Yale
Deponent: J.H. Drielsma
Univesity, U.S.A.
Sworn: day of " Annexed hereto marked "A" is my
1990

Curriculum Vitae.

2. The Commission has determined that

it will endeavour to ensure-that

Environmental Impact Statements

H. K. ROBERTS, ) (hereafter referred to as "EISs")
Crown Solicitor,
8-12 chifley Square, are prepared in all cases where

Sydney. N.5.¥W. 2000

environmental reviews of forestry
D.X. 19, Sydney.

activifies concludes that EISs are

Tel: 228 7357
{(Mr. Peter Bowe)

/.



desirable or necessary. In my opinion a substantial proportion
of the Commission's proposed harvesting and related forestry

operations may require EISs to be prepared.

At the same time the Commission has long-term contractual
comnitments to the timber industry and a statutory duty to
provide adequate supplies of timber for huilding, commercial,
industrial, agricultural, mining and domestic products within New

South Wales.

The Commission has determined that it will initiate a progranmme
of EIS preparation to include all relevant forests in New South

Wales.

As a first step towards preparing EISs for all operations in New
South Wales which are likely to significantly affect the
environment, the Commission has identified 14 areas of forest
comprising a total area of some 180 000 hectares with little or
no disturbance (referred to as "old growth" forest) which will be
incorporated within EISs to be prepared for each of the relevant
Management Areas over approximately the next 5 years. Within

those 14 determined areas, there will be no harvesting whatsocever

until EISs have been completed.

/’I )



6.
7.
8.
SWORN by
on the da

Before me:.

.........

Annexed hereto marked "B" is a document including explanatory
map, entitled "Megting the Environment Challenge - A Forestry
Strategy" together with a press release issued by the Premier of
New South Wales in launching that strategy on behalf of the

Government on the 24th June, 1990.

Annexed hereto marked "C" is a map for the whole of the Dorrigo
Management Area {of Chaelundi State Forest) identifying the area
which will not be logged pending completion of an EIS for that
Management Area and the area comprising compartments 180, 198 and

200 in which logging is now proposed.

¥ith reference to the schedule of 14 areas referred to on the
fourth page of the firstmentioned document in Annexure "B", it is
intended that the EIS for the Dorrigo Management Area will be

completed by mid-1991.

the Deponent at

y and year first mentioned

et s Vot Vet Vot
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- TOWAWNEY  WenIDRIK ORIELS MA

25-28 YORK STREET

SYDNEY. 2000

CURRICULUM VITAE

Johannes Hendrick Drielsma

Lo s

B. Sc¢. Forestry (First Class Honours) Australian fj?' i . N
National University, 1973. [

Awarded Schlich Medal by Department of Forestry.
Awarded University Medal of the A.N.U.

1974 - 76 Forester with Forestry Commission of N.S.W.
Wyong District.

1976 - 79 Postgraduate studies, School of Forestry and
Environmental Studies, Yale University
U.S.A. in Silviculture, Ecology, Land Use
and Envirconmental Planning, Policy Analysis
and Natural Resource Sociology.

Awarded Master of Forest Science 1978.
Awarded Ph.D 1984. Dissertation entitled
"Theé Influence of Forest Based Industries on

Rural Communities™.

1980 - 82 Project Forester, Management Planning
Division, N.S.W. Forestry Commission.

1982 - 87 Deputy Chief, Management Planning Division.
1987 - 88 Chief, Management Planning Division.

1985 - 89 Chairman of N.S.W. Division and Councillor
of Institute of Foresters of Australia.

1986 - 88 Member, Advisory Committee of "Australian
Forest Research™.

1987 - 88 Chairman, Forest Planning Working Group of
the Standing Committee of the Australlan
Forestry Council.

1988 - Member, Technical Advisory Committee under
Section 18 of State Pollution Control
Commission Act.

1988 - Member, Catchment Areas Protection Board.

1988 - Assistant Commissioner, Forestry Commission
' of N.S.W.

1990 - Appointed Commissioner for Forests, Forestry

Commission of N.S.W.
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é Forestry Commission of New South Wales

Meeting the Ehvirdnm’entél Challenge
A Forestry Strategy
- June 1990

Introduction

- Forestry in New South Wales is facing an increasingly difficult legal and political .
environment.

Forests, especially native forests, are a valuable resource to be carefully managed to
provide a range of benefits, now and for the future, on a sustainable basis. :

We need to demonstrate to the community that our forests are in good hands and
that they are being managed in a way that will maintain both their ecological
. integrity and the survival of the industries and jobs which depend on them.

The challenge is to review forest management strategies in the light of new
Government policy directions and community attitudes, and to adopt policies and
strategies that will ensure sustainable and balanced use of resources.

Forests considered to be éubstantially undisturbed - often referred to as "old growth
forests" — merit special attention. : .. ?

Forestry and Timber in an Environmental Future

There are sound reasons why forestry should I?roudly take its place as a central
plank in any responsible environmental policy. Forests are renewable provided that
their ecosystems and processes are not irreversibly altered. Timber, the major
material product of forests, is a very environmentally friendly product.

Timber:-
.+ isrenewable
* is environmentally benign-and non-p.olluting
+ isrecyclable; biodegradable |
* requires low energy input for processing
* has high energy conservation attributes when in service in buildings
- stores CO2 from the atmosphere and therefore works against global warming

* involves processes in its production which have much lower environmental
impacts than agriculture or mining :

» has outstanding aesthetic qualities.

ﬁ Printed on 100% recycled paper



The forest products industry also plays a vital role in Australia’s economy. It is the
second largest manufacturing industry and the most significant in rural areas. Yet
Australia currently imports $2.3 billion worth of forest products each year, leaving a
net trade deficit of $1.7 billion.

Sustainable forest management including timber production must play an important
role in any environmentally and economically responsible future for this State. The
Government is committed to achieving and maintaining a proper balance in the use
of the forest resource for the production of both timber and other values, including
water quality, wildlife and flora conservation. : .

The New Environmentalism

In his recent major statement on the environment, the Premier defined the
Government’s broad policy direction and philosophical approach to the environment
and provided the basis for developing more detailed policies for natural resource
management. Philosophically the approach can be restated as follows:

+ Nature is neither sacrosanct nor something to be pillaged. Rather, nature
contains resources which we must use sensibly and rationally, but use
nevertheless, if we are to maintain the quality of our lifestyles. This is a view.
shared by the great majority of Australians.

* While we may embrace many of the concerns of the hard-core environmental
movement, we are not bound to embrace the ideological and sometimes silly
nostrums they offer as solutions to our problems. Wider community concerns
are not centred around a simplistic "green" agenda, but recognise the need to
balance legitimate and sometimes competing interests. We must be willing to
respond to the concerns of the majority. :

+¢ It is not ideology that matters, but solutions; solutions which work in the real
world. These solutions lie in an economically rationalist approach and in
better management. There must be a deliberate choice of acglievable reform
over "deep green" ideology. ' '

. Thﬁre is a need for stability and predictability in long term government
policy. ' )

Principles for Public Forest M anagement

The NSW Government accepts the following principles as a necessary and practical
foundation for management of our State Forests: :

+ Decision-making must be based on a comprehensive information base
covering relevant ecological, social and economic attributes of particular
forest areas.

* Forests must be managed on an ecologically sustainable basis which
- maintains the ecosystem and lprovicies for the interests of future generations
in respect of both wood supply and environmental benefits.

* Forest management must be economically viable and efficient and must
provide for a viable and efficient forest products industry.

* Decision-making must be balanced and open, and provide for public
participation in the planning process. .

* Forest management must be publicly accountable in ecological, social and
economic terms, and responsive to evolving community concerns.



While a great deal has been achieved aiready in utting these Erinciples into practice
in NSW forests, the community now reasonably expects a higher level of visible
commitment to their implementation.

The challenge is to develop strategies for fully applying these principles within the
constraints of available funds, commercial viability, and rapidly evo ving legal and

political imperatives. In particular "old growth" forest has emerged as an issue
requiring immediate attention.

A Strategic Direction

It is entirely approgriate that one of the practical expressions of the "New
Environmentalism” should be directed to the conflict surrounding the management
- of native forests.

The central dispute in this conflict is a question of land use rather than forest
.management. There is no right or wrogﬁ answer in this land use dispute. The "Deep
Green” lobby is calling for an end to all native forest logging. The timber industry
and its employees are understandably anxious and want assurances that they can
look forward to a sustainable and stable future in this important industry. An
acceptable balance must be achieved.

Both the Governmentand and, some of the major conservation groups, acknowledge
that there must be some logging of old growth forests to maintain the viability of
industry over the next 20-30 years. After that time current yields can be sustained
entirely from previously logged areas. However, it is important to examine these
forests and their values in considerable detail, evaluate the options for land use, and
determine those areas where logging can be undertaken using sensitive management
practices in order to lessen and ameliorate the environmental impact.

It is recognised that there is wide community concemn about our environment.
Government decisions will reflect that concern by increasing significantly the

openness and accountability of the natural resource management of public
authorities, such as The Forestry Commission.

The'new forest strategy represents a real step forward in a number of respects:

* It recognises community concern about forestry issues and the need for more
public involvement in forest management decisions.

* It provides for that involvement through the provisions of The Environment

Planning and Assessment Act. In fact it will go beyond those legal
requirements.

* The Forestry Commission will not conduct these EISs behind closed doors. It
will hire Independent Consultants to carry out some of the more sensitive
EISs. In addition, the Commission will go to the community and seek its

assistance in determining the scope of the EISs, and the issiies that will be
addressed in them.

* There will be a moratorium on harvesting in 14 major old F‘rowth areas until
y

the EISs have been completed. This will occur progressively over a five-year
period.

* An order of priority will be established for the sequential preparation of EISs.
Priority will be given to management areas having substantial areas of "old

ﬁrowth" forming part of the sustained yield resource base, and for which EISs
ave not yet been completed.



+ In establishing priorities, an assessment of the whole State has identified the
following key areas of unlogged old growth forest within State Forests, for
which EISs have not already been completed.

Management Area State Forests Key Areas
Urbenville Richmond Range, Yabbra " Duck Creek
Murwillumbah Nullum : Blackbutt Plateau
Tenterfield Boorook, Spirabo, Forestland -

Glen Innes : London Bridge, Glen Nevis, Oakwood,  London Bridge
Casino West Mount Marsh Mount Marsh
Grafton Dalmorton Cunglebung
.Dorrigo Chaelundi Chaelundi
Walcha-Nundle Ben Halls Gap, Tuggolo, Giro Ben Halls Gap,
Kempsey Nulla Five DaK/’I Styx River, -
Wauchope Doyles River, Mount Boss, -

Yessabah, Kippara
Wingham Dingo, Bulga, Doyles River, Enfield -
Gloucester Stewarts Brook, Barrington Tops Barrington Tops
Chichester Chichester, Boonabilla " Whispering Gully,
Boonabilla

Mount Royal Mount Royal - Davis Creek

These identified areas comprise some 180 000 ha within 14 separate forest
management areas. -

Old Growth Forest

Old-growth forests have attracted considerable attention. There are practical

problems in defining just what is meant by "old growth" forest. At one extreme, it

may include any forest with old trees, and this definition covers A)ractically all State

Forest where selective logging has been practised for decades. A more meaningful

gefinigon would include only natural forest with few or no signs of human
isturbance.

Using a definition of "old growth" based broadly on "forest with litde or no
disturbance", there are about 5 million ha of such forest in the State, distributed
throughout different land tenures as follows (areas in millions of ha):

National Park ' 2.0
State Forest 16
Various Crown Lands 1.1
Privately-owned Lands 0.3

5.0

Major areas of old growth are already reserved within the State’s National Park
system. Many of these Parks resulted from the revocation of extensive areas of State
forest, particularly in recent years.

Of the 1.6 million ha within State Forests, 1.3 million ha are deliberately excluded
from logging (eg in Flora Reserves or for catchment protection) or are unsuitable (eg



excessively steep terrain and economicall inaccessible areas). Together with the 2.0
million hectares protected with National Parks, this represents 92% of the total "old
growth" conserved within either National Parks or State Forests.

The debate about the harvesting of old growth forest therefore revolves around
approximately 0.3 million ha of State Forest or about 8% of the total old growth
permanently conserved within National Parks and State Forests. This 0.3 million ha,
together with the 1.5 million ha of previously logged (and regenerated) State Forest
currently provides our resource base for long term sustained yield of the State's
hardwood timber needs. ‘

The EIS process will determine the most appropriate use of these forests in line with
sound, economic, social and environmental principles.

The "Rainforest Decision of 1982"

The current dispute in the Nbrth coast forests should also be seen in the context of
decisions made 1n 1982.

The "Rainforest” decision of the former State Government in 1982 removed from
production some 100 000 ha of old growth, formerly (fart of the north coast’s
sustained yield resource. Impacts on industry viability and jobs were sitﬁ-nificant, but
industry concern was tempered bér a firm Government guarantee that the remaining
resource base would not be eroded. :

Industry was given a written undertaking by the Government that alternative (i.e.
remaining) timber resources would be identified, "the availability of which will be
assured by Government.” It also guaranteed the "maintenance of employment levels
consistent with those existing and predicted from the current management proposals
of the Forestry Commission of NSW," (NSW Government Rainforest Policy 1982).
Thus both indyustry and the Forestry Commission were able to make adjustments to
the reduced resource base, secure in the knowledge that it was guaranteed by
Government. :

Environmental lobby groups now have made further demands for the exclusion of
harvesting from what remains of the north coast hardwood resource, specifically in
those State Forests identified in 1982 by the former government as the "alternative"
resource for industry. : '

Industry, having adjusted to the trauma of 1982 and having received firm
undertakings from the Wran and Unsworth Governments, has good reason to expect
the maintenance of its resource base.

The Legal Challenge

The Environmental Planning and Assessment Act, enacted in 1979, requires an
Environmental Impact Statement (EIS) for any activity likely to significantly affect
the environment. It does not require an EIS for logging per se. It was not envisaged
at the time, nor did the then Minister or the Department of Planning suggest, that an
EIS would be required for all logging activities. In fact consuFtations with the
Department led to the development of a system of internal environmental review
designed to meet the requirements of the Act and identify those cases where EIS
preparation might be required. ~ S

Since the Act came into force in 1980, the Forestry Commission has completed five
EISs for operations within areas seen to have particular sensitivity. However,
interpretation of a Land and Environment Court ruling in 1989 suggests that EISs
coulg be required for a considerably broader- range of logging operations than
previously thought, and particularly in respect of "old growth™ forest. In fact there is
considerable doubt as to when an EIS-might be held not to be required. This ruling,



which has been successfully exploited by anti-lo ging groups, is the cause of the
current crisis facing the Forestry Commission and the timber industry, particularly
on the North Coast.

This situation, coupled with perceived community concerns, gives additional
impetus to the need to implement a strategy for the management of old growth
forest.

Other Related Initiatives
The above strategy is complemented by a number of additional initiatives,

The Forestry Commission is reviewing its pblicy on hardwood plantations and
identifying options for pursuing a more positive program consistent with broader
timber supply objectives and economic efficiency.

The Government is exploring the feasibility of plantation share-farming schemes
within NSW through a working part corgfosed of representatives of the Forestry
Commission, Nature Conservation Coundil, Land Conservation Council and Sail
Conservation Service.

The Government will continue to pursue Commonwealth financial assistance for
hardwood plantation schemes.

The Forestry Commission is currently establishing hardwood plantations at a rate of
about about 200 hectares per annum.

The Forestry Commission will develop a more pro-active and adequately resourced
communications program SO as to increase the community’s access to information
about its policies and activities, particularly their environmental significance. The
program will also provide avenues for feedback from the community.

The Forestry Commission is developing a computer based Geographic Information
System as a basis for improving its resource data bases and analytic capabilities. This
sgstem will greatly enhance community access to forest resource information and the
ability to formulate management plans and evaluate environmental impacts.

Summary

The strategy outlined above, provides a responsible and workable basis for a new
approach to the legal, ecological and economic requirements for the management of
“old growth" within State Forest. It will allow greater public participation in decision
making processes and a hiﬁher degree of accountability to the community for the
management of what it rightly regards as a precious natural resource.
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Hardwood Sustained Yield (North Coast)

Total yield

| Yield from O1d Growth

480,000 m>

*430,000 m?>

* Reduction of 50,000 n13/p.a. due to "Rainforest" Decision of 1982-83



NEWS RELEASE

Australia

Premier of New South Wales

24 June, 1990
PREMIER LAUNCHES‘PORESTRY STRATEGY

Premier Nick Greiner today announced a freeze on
harvesting timber from large tracts of “"old-growth" forests
on the North Coast of New South Walesg pending the results of
comprehensive environmental impact studies to be carried out
progressively over the next five years.

Mr Greiner said 180,000 hectares of timber in 14
old-growth State forests would be the subject of the
environmental studies --- nearly ten times the area sought
for consideration by leading conservationists.

"This is a real step forward for the conservation
movement in New South Wales,” Mr Greiner said.

"It will reassure the community that the Government
has an overall plan to care for .our forest areas and
indicates the Forestry Commission is making a real effort to
acknowledge the legitimate views of the conservation
movement. "

"I don't pretend for a moment that the Government'’s
forests strategy will satisfy everyone but reasonable people
who care about the environment will Eee it as an effective
balance between the interests of the timber industry and the
need for an overall conservation plan.”

Mr Greiner,along with the Minister for Natural
Resources, Mr Ian Causley launched the Forestry Commission’s
new forests strategy at the Bellangry State Forest, a
restored "re-growth" forest area near Wauchope.

The strategy identifies the areas of greatest
environmental sengitivity and makes a commitment that there
will be no timber harvesting until a full environmental
impact process has been completed.

The main features of the policy include:

_* The great majority of old-growth within State forests
will never be logged however some will be needed to maintain
vital timber supplies over the next 20-30 years.

* Beyond that time community demand for timber is to be
Sustained entirely from re-growth forests and plantations.

o The.Forestry Commission will be required to canvass all
likely impacts of any timber harvesting and examine possible
alternatives.

e ———— = - ————— LT bt T e




*'Community participation in the planning process is to be
actively encouraged.

Mr Greiner said that while the studies are carried
out the timber industry will be supplied from adjacent
forest areas.

He pointed out that 3.6 million hectares of
old-growth timber is located within the boundaries of
National Parks or State Forests -~- the 2 million hectares
in the parks are protected and 1.3 million hectares in State
Forests are excluded from logging, leaving only 0.3 million
hectares regarded as essential to sustain timber production,

The forests strategy is the first practical
expression of the Government’s "New Environmentalism"
launched by the Premier in his Earth Day statement on April
22.

"In putting forward this .strategy the Government and
the Forestry Commission are recognising community concern
about the management of our forests and the need for more
public involvement in the forest management process," Mr
Greiner said.

"The Government has sought to reconcile legitimate
and competing demands on our forests.

"We believe we have found the right balance, which
will safeguard the environment while ensuring the
sustainable production of a renewable resource that the
community needs."

Contact: David Jones
Premier’s Press Secretary
“228 3666 (0) 869 1565 (h)

. David Newman
Forestry Commission Public Relations Officer
234 1618 (0) 560 1510 (h)
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DUCK CREEK (I.JRBENVILLE M.A}

BLACKBUTT PLATEAU (MURWILLUMBAH M.A.)
TENTERFIELD M.A.

LONDON BRIDGE {GLEN INNES M.A.)

MOUNT MARSH {CASINO WEST M.A.)

CUNGLEBUNG (GRAFTON M.A.)

CHAELUNDI (DORRIGO M.A.)

WALCHA-NUNDLE M.A. (INCLUDES BEN HALLS GAP)
KEMPSEY M.A,

WAUCHOPE M.A,

WINGHAM M.A.

BARRINGTON TOPS (GLOUCESTER M.A.)
CHICHESTER M.A. {INCLUDING WHISPERING GULLY )
DAVIS CREEK (MOUNT ROYAL M.A.)
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National Parks and Wildlife.Act 1974 No. 80

Taking or killing protected fauna, other than endangered fauna.

98. (1) In this section, “protected fauna” does not include endangered
fauna or locally unprotected fauna under section 96.

(2) A person shall not—
(a) take or kill any protected fauna; or

(b) use any.animal, firearm, explosive, net, trap, hunting device or

instrument or means whatever for the purpose of taking or killing .

any protected fauna, |
Penally: $2,000 or imprisonment for 6 months or both.

(3) A’person shall not be convicted of an offence arising under subsection
{2)if he proves that the aét constituting the offence was done—

(a) under and in accordance with or by virtue of the authority conferred °

by a general licence, under section 120, an occupier’s licence under

section 121, a game licence under section 122 or a trapper’s licence

under section 123; or
(b) in_pursuance of a duty imposed on him by or under any Act.

(4) Subsection (2) does not apply to the taking of any repiile of a species
named in an order made by the Governor and published in the Gazette for
the purposes of this subsection. o

Taking or killing endangered fauna’
99. (1) A person shall not—

(a) take or kill any endangered fauna; or

(b) use any animal, firearm, explosive, net, trap, hunting device or
instrument or means whatever for the purpose of taking or killing
any such fauna. - . )

Penalty:

{a} in respect of any endangered fauna of a species named in Part 3
(threatened faina), Part 4 (fauna in imminent danger of extinction)
or Part 5 (marine mammals) of Schedule 12—8§10,000 or
imprisonment for 2 years or both; or '

(b} in respect of ahy other endangered fauna—$4,000 or.imprisonment
for 1 year or both. '

"

P
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National Parks and Wildlife Act 1974 No. 80

(1a) Where—

(a) a person is convicted by the Land and Environment Court of an
offence arising under subsection (1) in relation to a marine mammal;
and

{b) the Court is satisfied that the person committed the offence in the
course of commercial operations, relating to the killing of marine
mammals, . :

the maximum pecuniary penalty that the Courl may impose in respect of
the offence is $100,000. -

(2) A person shail not be convictled of an offence arising.under subsection
(1) if he proves that the act constituting the offence was done under and-in
accordance with or by virtue of the authority conferred by a general licence
under section 120.

~ (3) Where the provisions of any other Act or insirument under any other
Act authorise-or require anything 1o be done that would constitute an
offence arising under subsection (i)—

. {a) the provisions of this section prevail; and

(b) a person shall not be convicted of an offence against that other Act
or instrument by reason of his failure to comply therewith in so far
as compliance therewith would constitute an offence arising under
subsection (1). ‘ '

Further provisions respecting tﬂking. or killing protected fauna (including -
endangered fauna) ’ : :

100. (1) A person shall not be convicted of an offence arising under
section 98 (2) or 99 (1) if he proves— ' :

(a) that the animal concerned was in some person’s lawful possession
and that the act constituting the offence was, having regard to the
circumstances of the case, reasonably necessary for promoting the

. welfare of the animal; or '

(b} that the animal concerned had strayed or escaped from some
person's lawful possession and that the act constituting the offence
was, having regard to the circumstances of the case, reasonably
necessary for securing the return of the animal. ’
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(2) The regulations may make provision for or with respect to exempting,
subject 10 the prescribed conditions and restrictions (if any), any person or
class or description of persons from the provisions of section 98 (2) or 99
(1) or both.

Buying, selling or possessing protected fauna

101. (1) A person shall not buy, selt or have in Ius possession or control
any protected fauna.

Penalty:

(a) in respect of any protecled fauna other than endangered fauna—
$2,000 or imprisonment for 6 months or both;

(b) in respect of any endangered fauna .of a species named in Part |
(fauna of special concern) or Part 2 {vulnerable and rare fauna) of
Schedule 12—%$4,000 or imprisonment for | year or both; or

(c) in respect of any endangered fauna of a species named in Part 3
(threatened fauna), Part 4 (fauna in imminent danger of extinction)
or Part 5 (marine mammals) of Schedule 12—$10,000 or
imprisonment for 2 years or both.

{2) * * *° * =
{3) The Governor may, by order published in the Gazette*, exempt from
_subsection (1) protected fauna of a species named in the order, subject to

_such conditions and restrictions relating to the buying, selling or having in
possession of any such protected fauna as may be prescribed in the order.

(4) A person shall not be convicted of an offence arising under subsection
(1) in respect of the buying or selling of any protected fauna if the person
satisfies.the court that the person believed, on reasonable grounds, that the
act constituting the offence was done, or that the state of affairs constituting
the offence existed, under and in accordance with' or by virtue of the
authority conferred by a licence under Division 2 of Part 9 or an aviary
registration ceriificate under section 128,

(5) A person shall not be convicted of an offence arising under subsection
(1) in respect of the possession of any protected fauna, if the person satisfies
the court—

(a) that the person believed, on reasonable grounds that the state of
affairs consutuung the oﬂ'ence existed underand in accordance with
or by virtue of the authority conferred by a licence under Division
2 of Part 9 or that the person otherwise obtained the fauna lawfully;

* See Gazettes No. 54 of 11.4.1975, p. 1393; No. 147 of 19.10.1984. p. 5146; and No. 138 of
4.10.1985, p. 5240.
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* (2) A person shall not be convicted of an offence arising under subsection
(1) in respect of—

: (a) Christmas Bush that has been grown on private land and picked by
' or with the consent of the owner or lessefa of that land,

- (b) any protected native plant that has been picked for commercial
purposes in pursuance of a licence issued under section 131; or

{¢) any protected native plahl that has been grown in p'ursuancé of a
licence issued under section 132 and picked by or with the consent
of the holder of the licence. ’

PART 9—LICENSING, ETC., IN RESPECT OF FAUNA AND
: NATIVE PLANTS

‘ - Division 1—Preliminary
-Definitions
119. - In this Part—
*authorised officer” means——
(a) the Director; or )
(b) in relation to a provision of this Part—

(i) an officer of the Service, or any other person, duly
authorised by the Director; or

(i1) any person holding an office, position or rank prescribed, -

for the purposes of that provision;

“private land” includes land leased from the Crown, or which is in the
course of alienation by the Crown under any Act.

- -

* ' Division 2—Fauna
General licence R

120. (1) An adthorised officer may issue a licence (in this Act referred
to as a “general licence™), authonsing a person to do any or all of the

l 'm following:
C, \]3 . (a) 1o take or kill or obtain any protected faur)a—

(i) for the purpose of providing specimens of natural history for
any scientific institution or museum; -

_.la_nds—':"‘*\

95 i )
National Parks and Wildlife Act 1974 No. 80

(ii) for the purpose of carrying on any scientific investigation; ' 7
(i_ii) for the purpose of exhibiting the fauna; or '
(iv) for any other speci_ﬁed purpose;

(b) 10 exhibit protected fauna; '

{¢) 10 dispose of, whether by sale or otherwise, any fauna taken or killed,
obtained or exhibited under the authority of the'licence;

{(d) to sell any fauna in his lawful possession, otherwise than as a fauna
dealer or skin dealer.

(2). A general licence does not, except in so far as the terms of the licence

“otherwise expressly provide, authorise the taking or killing of fauna in a

national park, historic site, nature reserve, staie game reserve, wildlife '
district, wildlife refuge, wildlife managemeént area, conservation area,

wilderness area or area subject 10 a wilderness protection agreement.

Occupier's licence

121. (1) An authorised officer
to as an “‘occuptier’s licence™), auth;

y issue a licence (in this Act referred
ising an owner or occupier of specified

(a) to take or kill; or

{b) to permit a person, holding a general licence issued to.him under
section 120 or a trappér’s licence issued to him under sect:'on‘.}g?»,

to take or kill, '
a specified number of fauna of a specified class found on those lands and .

" . the licence may authorise /the disposal, whether by sale or otherwise, of

fauna 1aken or killed und;r the authority of the licence.

(2) An occupier’s lice}nce shall not be issued unless the chensee. ha_s begn
supplied by the Service/with labels, tags, slips or other objects sufficient in

* . number to affix or attach, in compliance with any condition of the licénce,
‘to the skin or carcase/of‘ fauna taken or killed under the authority of the

licence. f

F .
'(3) An occupier's.licence shall not be issued with respect to endangered
fauna. ' ' S
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(3) Without affecting the generality of subsection (2) (a), a person shall
nol, upon a request for information or other reasonable assistance being

made by the Director, any other officer of the Service, an ex-officio ranger -

or an honorary ranger in the exercise of any powers, authorities, duties or
functions under this’ Act or the rcgulauons the Wilderness Act 1987 or
regulations under that Act, refuse to give the information or other assistance
requested or knowingly give any information that is false or misleading in
a malerial particular, ! .

(4) A person shall not incite or encourage another person 1o contravene
subsection (3).

Corruption

" 170. A person shall not, without lawful authority, offer, make or give to
an officer of the ‘Service, an ex-officio ranger or an honorary ranger any
payment, graluity or presenl in consideration that the officer or ranger will
do or omit to do any act or thing pertaining to his powers, authorities, duties
or functions as such an officer or ranger.

Penalty: $1,000 or imprisonment for 1 year or both.

B e ]

o
o

Authority of officers of Service to take or kill etc.

171. (1) The Director may authorise an officer of the Service, an ex-
officio ranger or an honorary ranger—

(a) to take or kill—

N

(i) any animals of a class or description specified by the DIICCIOF.
being animals within a national park, historic site, nature

reserve, slate game reserve, Aboriginal area, protected
archaeological area, wildlife district, wildlife refuge w1|dhfe
management area or conservation area;-or

{(ii) any animals of a class or description specrﬁed by the Dlrector
being protected fauna outside a park, site, reserve, area, dlstncl
or refuge referred to in subparagraph (i), other than fauna that
are not the property of the Crown,

(b) 10 fell, cut, destroy, injure, remove or sel fire to any tree, timber or
vegelation of a class or descnpuon specified by the Dlrector within
a nature reserve or staie game Feserve; or

(c) to pick or have in his possession any native plant of a class or
description specified by the Dlrector within a nalure reserve or state,
game reserve.
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& (2) An officer of the Service, an ex-officio ranger or an honorary ranger
,shall not be convicted of an offence against this Act if he proves that the
* act constituting the offence was done, or the state of affairs constituting the
offence existed, under the authority of the Director under subsection (1).

(3) For the purposes of this Act, the Director shall be deemed 1o be
authorised under subsection (1) with respect to all animals, and all trees,
timber, vegetation and native plams to which that subsection relates or may
relate. .

(4) Except in so far as the Director otherwise directs, hlS authorisation
of a person under subsection (1) with respect to any animals also authorises
that person 1o do, in connection with the taking and killing of any such
animal, any act referred to in section 45 (1) or 56 (1).

(5) Subsection (1) (a) (i) does not apply with respect 10 an animal that is
not the property of the Crown. unless the animal apparently has no owner
and is not under control or unless an officer of the Service believes on
reasonable grounds that the animal is endangering, or likely 1o endanger,
any other animals or any persons or property within the park, site, reserve,
area, district or refuge referred to in subsection (1) (a) (i).

{6) Nothing in this section affects the provisions of section 155 (2) (bb).

Member of police force.

172. A member of the police force shail not be convicted of an offence
against this Act in respect of an act done in pursuance of or as part of his
duties as such a member.

Removal of trespassers

173. (1) Where, but for this section, section 255 of the Crown Lands

" Consolidation Act 1913 would not apply to or in respect of any lands within

a national park, historic site, state recreation area, nature reserve, state game
reserve or Aboriginal area, that section, subject to subsection (2), apphes to
and in respect of those lands in the same way as it applies to and in respect
of Crown lands within the meaning of that Act.

(2) In the application of section 255 of the Crown Lands Consolidation
Act 1913, whether by virtue of subsection (1) or otherwise, to or in respect
of any lands within a national park, historic site, state recreation area, nature
reserve, state game reserve or Aboriginal area, a reference in that section to
any person duly authorised by the Minister includes a reference to the

~ Director or any person duly authorised by the Dlrector
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" Subject:

N ;i?

HC 86-0993

'

.\ Depariment of Envitonment and Planning

REMNANT RAINFOREST AREA, MIDDLE POCKET; BILLINUDGEL

-~

INTRODUCTION

At its meeting on -1st May, 1986 the Heritage Council
considered the need for the making of an interim

order for the abovementioned natural area in .accordance
with the provisions of the Heritage Act, 1977.

BACKGROUND . . T

Details of the item. are given in the Heritage Council
Report at folio 50 (tagged),.and in  correspondence from -

The Big Scrub.Environment Centre at folios, 40 and 41.

i

ELECTORATE AND LOCAL MEMBER -

Byron: Mr D Beck, M.P.

-

CRITICAL DATES

Early attention required.

RECOMMENDATION tea

The Heritage Council RESOLVED_TO:"'i

(a)

advise the Minister that the Heritage Council
considers that it may be found on further inquiry
and investigation.that the item of the environmental
heritage being an ared of remnant rainforest .and
sclerophyll forest at Middle Pocket, Byron Shire,-
is so necessary as to warrant the making of a
permanent conservation ofqer;

recommend to the Minister, pursuant to Section

24 of the Heritage Act, 1977, the making of an
interim conservation order in respect of the place
being. known. as Portion 263 and Part Portion 264,.
parish of Billinudgek, .comprising 221.5 hectares,
at Middle Pocket, .Byron Shire, as shown edged heavy
black on the plan catalogued HC 1233 in the office
of the Heritage Council of New South Wales; and

request the Heritage-and Conservation Branch and
the National Parks and Wildlife Service to expedite
the further ingquiries and investigations into the
significance of thé area, those to be co-ordinated
by Mr Whitehouse. .
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"Mr Garry West Minister for CALM has also utterly failed to
fullfill his Ministerial responsibilities to exercise his control.
over Dr Drielsma and the Commission. He has consistently failed to-
bring this 'out of control' agency to heel. There have been

numerous breaches of law by the Forestry Commission proven before
the Courts vyvet Mr West has refused to inquire into the
circumstances ¢of these unlawful acts. He has condoned 'more of the
same' by the Commission. Mr West should resign or be sacked. ’

A MEDIA CONFERENCE WITH ANALYSIS OF THE EXACT TERMS OF THE COURTS
JUDGMENT AND ITS IMPLICATIONS WILL BE HELD AT N.S.W. PARLIAMMENT
HOUSE PRESS GALLERY, LEVEL 6 AT 12 NOON OR SOON AFTER. .

For more information, contact John Corkill 02 2474 206 w.

Please note previous home no. 02 660 3496 is no longer applicablew“f

I

r A
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NEWS RELEASE — 1,/11/1991

COURT OF APPEAL REJECTS .
GOVERNMENT'S APPEAL.
NEFA'S CHAELUNDI CAMPAIGN A
| SUCCESS! |

The Court of Appeal's dismissal of the Greiner Government's appeal
against findings, by Mr Justice Paul Stein in the Land and
Environment Court, that the Forestry Commission of NSW was 1n
breach of the National Parks and Wildlife Act, 1974 has vindicated
the campaign to protect the three disputed compartments in the
Chaelundi State Forest, according to NEFA's Sydney Co- ordlnator and
successful applicant, Mr John Corkill. ‘ oo

"This decision is a mortal Dblow to Mr Greiner's credibility. He: .,
commenced the appeal as a smoke screen to the making_ of the
draconian Regulation 138 which permits just about anyone. “to- harm
protected and endangerd species, " Mr Corkill said.

"The Government must accept that there is no legal basis for
exempting the Forestry Commission or other NSW agencies- from the
law which has been -affirmed by the Court ‘of Appeal. Economic
activity in the state has not, and will not, grind .to a halt as Mr
"Greiner falsely claimed. The Regulation must be withdrawn or be
.disallowed in the Parliament. : .. .

"There has always been provisions for licences or authorities to
be granted - under the National Parks and Wildlife Act, 1974 to
permit reasonable economic activity where good reasons for harm to
fauna can be demonstrated. Mr. Greiner and Forestry Commission have
chosen to ignore them. Instead they've run a disgraceful campaign
of fear and falsehood. ‘ : '

Mr Corkill said that the decision of the Court of Appeal is the
death knell for the bona fides of the Forestry Commission and its
‘Commissioner, Dr Hans Drielsma.

"Dr Drielsma has got it wrong repeatedly. In his intransigent
demand to log an exceptional area of natural heritage significance,
the three compartments of Chaelundi - SF, he has plunged the
Government, the public and local communities into a bitter dispute.

He has cost the community, and the Government a great deal of pain,
and hundreds of thcusands of dollars

"A private sector employee responsible for such a monumental
blunder would be dismissed for gross incompetence. Dr Drielsma
cannot be relied upon and should ndéw be sacked.
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New South Woles Government cwﬁ;ﬁ

- Herltage Council of New South Wales

Remington Centre -
175 Liverpool Stieel. Sydney 2000
P.O. Box A284. Syciney Soulh 2000

Mr. D. Beck, M.P., Telephone: (02) 266 711 £x., 7649
24 Bay Street,
TWEED HEADS 2485 97 Contagl:

Mrs. C. Williams
Our refererce: KHC 86-0993

Yout reference:

- Dear Mr. Beck,

Property: Rainforest Area, Middle Pocket, Billinudgel

I would like to advise that the Minister for Planning
and Environment, after having considered a report by
the Herltage Councxl has made an interim conservation
order in respect of the abovementioned item..

2. Notice of the Order is given to you as prescribed

s under Section 29 of the Heritage Act, 1977. A copy of
the formal notice together with other relevant advices
attached for your information..

3. The purpose of an interim conservation order is to
prOvide protection over a building, work, place or relic
which ‘may be found on further investigation by the Heritage
Council to be an item of the State's enyironmental heritage
andaworthy of permanent conservation. )
4. Interlm conservatlon orders take .effect when they
e are- published .in the Government Gazette and remain in
force for a maximum period cof two years. Within this
time, the Heritage Council carries out its investigation
“into. the significance of the item with a view to recommend-
. . ing the making of .a permanent conservation order, or
) ,1t may recommend that the interim conservation order
P ‘ be revoked or-allowed to lapse. .
5. Where the Heritage Council recommends that a permanent
‘conservation order should be made in respect of a heritage .
.item and 'this recommendation is supported by the Minister,
notification is then given by the Minister of his proposal
to make a permanent conservation-order. Submissions may
be made to the Minister at that time and should an owner,
a mortgagee or lessee of a heritage item object to the
proposal, the Minister will then appoint a person to
hold an ingquiry into the matter.
6. In addition to the statutory advice contained in the
attached document, there are a number of other matters
which may need clarification. In this regard, to assist
persons to understand the purpose and effect of an interim
conservation order, the following information is.provided.

SALE OF A PROPERTY

7. The making of a conservation order does not .place
any restriction on the sale of a property.

oy
R o U 0 -
Department of Ervironment & Planning
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over Dr Drielsma and the Commission. He has consistently failed to
bring this 'out of control' agency to heel. There have been
numerous breaches of law by the Forestry Commission proven before
the Courts vyet Mr West has refused to inguire into the
circumstances of these unlawful acts. He has condoned 'more of the
same' by the Commission. Mr West should resign or be sacked.

A MEDIA CONFERENCE WITH ANALYSIS OF THE EXACT TERMS OF THE COURTS
JUDGMENT AND ITS IMPLICATIONS WILL BE HELD AT N.S.W. PARLIAMMENT
HOUSE PRESS GALLERY, LEVEL 6 AT 12 NOON OR SOON AFTER.

For more information, contact John Corkill 02 2474 206 w.
Please note previous home no. 02 660 3496 is no longer applicable.

B ),@/;kme
Manin. Buyrat Cobohat~ Ofhce .
Poting 6ty
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L . on
in mind the words of Lord Brightman in Puhlhofer v Hillingdon Lond
Boroug) Coum"”“g%l' ACCZST:: ( rfc:rflcxislenoe of a fact‘ is left to lﬁg-‘

j Mt lzedi‘s:::zll?gn of a public body and that fact involves a b 0

g e ann ing- from the obvious to the debatap!e o
comocival lra'lgis the duty of the court to leave the decision
Concewabtfl‘icl: body to whom Parliament hqs entruste
:t?ali}i]r?gpplé)wer save in a case where it is obvious tha

. i |
consciously of unconsciously. zreéc“nriﬁ:i:‘:v: rsﬁs been a party to the
S re is that the Com
One curious fact he

the context with what the policies have to be associated. An easjer phrase
might have been “policies relevan to the delegation™. Assuming, however,

procecdings both before the le.al‘"ned t;’l_alhjl.lldge
strenuously supported the decision whic

Commission itself, of course, ha_sln'cve
such as has been found by the tria

d before our Court. 1t has
irst appellant had made. The
ad any restriction on its ppwe:is
ge to be inherent in the delegation. It

that the manual js 5 Slatement of policies within the wording and that (he .
exercise of powers by the first appellant is “subject to™ those policies, the .. . _
question remains how far this required strict compliance by him with - -

issi uld immediately haye made lhc_ same
fOll(_)\_VS e lhslaiognllglscscgon still do so. In a sense it _ml'ght benssz:il?u::a;
e ovesenco s d %he active part taken by the Con!mlssml:l comceedings
lhe_ mation . fanh x¢ision which has been made since t erph[ dings
o e er that may be, it seems that, in the I:g O he
comme_nc'ed.‘ HoI a\;wd étlilude, it would have served no usefu pui '?ged 1o
Commlss,or:: de?:izion in question even if we had otherwise been m

The manual requires decisions upon many discretionary matters. and’
matters of judgment. It js NOL cast with the precision of a statute. Clearly
this is an area in which guidelines may be useful and necessary, Much has

set aside .
1o be left to the person sclected as the delegate 1o give effect 1o them. It is do sq llow the appeal in part and set aside orders 2, 3
an administrative area where onc would expect thar the delegate would follows that we would a

he
. : dent succeeded on t
ril 1987. Since the respondent succe riate
and 4 mc;'fd:La?IZin]gAbEt failed on the substantive question, it is approp
question

i . . he a al.
manual, Ko o i th that there be no order for costs both at first instance and on t ppe
a [ )

e
manual. Rather one would expect he would be open 1o correction or

o ordered
discipline by the Commission shouid he depart in materiai respects from jt: ) &

cf Minister for Industry and Commerce v IE‘asfr West Trading.Co Pry Lid . lants: Australian Government Solicitor.

(1986} 10 FCR 264 a2 269-270, 278-279; Minister Jor Immigration ar, . Solicitors for the appellants: &G

Ethnic Affairs v Conyngham (1986) 1! FCR 528 at 540-542 Gunaleeld v : .. ndent: R F Giles Payne o

Minister for Immigration ang Ethnic Affairs 14 (1987) FCR 59/1»,/3 Lee, Selicitors for the respo C L-B

“Circular Arguments™ (1985) 101 LQR 311: R Baldwin ang‘)/Hbughton.
“Crrcular Arguments: The Status and Legitimacy of Administrative Rules”
(1986) Public Law 239,

In other words, to our minds, failure 1o observe strj compliance with the
manual would be 3 matier not 50 much of absct:}oe of power in the delegate
i ties under the delegation in

the manner required by the Commission. appears (o us that, in stating
that the exercise of his delcgated POWErsAs “subject (0™ the Mmatters stated in
the delegation, the Commission is;}dicaling those matters (o which he must
have regard and with which, in general, he must comply. We do not think
that the Commission s laying“down 3 set of pre-conditions which, if npy
strictly observed, will reg It’in an absence of power in the delegate. Pyuq
differently, the paragrayhs following the words “subject to”, deal with

matiers of an css;;a/u Ity administrative character; as such they should be
Scen as direclory sather than mandatory.




NEWS RELEASE — 1,11,/1991

COURT OF APPEAL REJECTS
GOVERNMENT 'S APPEAL
NEFA'S CHAELUNDI CAMPAIGN A
SUCCESS,

The Court of Appeal's dismissal of the Greiner Government's appeal
against findings, by Mr Justice Paul Stein in the Land and
Environment Court, that the Forestry Commission of NSW was in
breach of the National Parks and Wildlife Act; 1974 has vindicated
the campaign to protect the three disputed compartments in the
Chaelundi State Forest, according to NEFA's Sydney Co-ordinator and
successful applicant, Mr John Corkill.

"This decision is a mortal blow to Mr Greiner's credibility. He
commenced the appeal as a smoke screen to the making of the
draconian Regulation 138 which permits just about anyone to harm
protected and endangerd'species," Mr Corkill said.:

"The Government must accept that there is no legal basis for
exempting the Forestry Commission or other NSW agencies from the
law which has been affirmed by the Court of Appeal. Economic
activity, in the state has not, and will not, grind to a halt as Mr
Greiner falsely claimed:. .The Regulat1on must be w1thdrawn or be
dlsallowed in the Parliament. ¥ - T T T T
"There has~a1ways been provisions for licences or authorities to
be granted “under the National Parks_and Wildlife Act, 1974 to
permit reasonable economic activity where good reasons for harm-to
fauna can be demonstrated. Mr Greiner and Forestry Commission have
chosen to ignore them. Instead they've run a disgraceful campaign
of fear and"falsehood. ) N

© Mr Corkill said that the decision of the Court of Appeal should be
the death knell for the bona fides of the Forestry Commission and
its Commissicner, Dr Hans Drielsma. .

"Dr Drielsma has got it wrong repeatedly. In his' intransigent
demand to log an exceptional area of natural heritage significance,
the three compartments of Chaelundi SF, he has plunged the
Government, the public and local communities into a bitter dispute.
He has cost the community, and the Government a great deal of pain,
and hundreds of thousands of dollars. .

"A privaté/ sector employee responsible for such a monumental
blunder would be dismissed for gross incompetence. Dr Drielsma
_cannct be relied upon and should now be sacked.

"Mr Garry West Minister for CALM has also utterly failed to
fullfill his M1n1ster1a1 responsibilities to exercise his control
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IN THE SUPREME COURT OF NEW SOUTH WALES

COURT OF APPEAL

CA of 1991
L & E Court No. 40169
of 1991

FORESTRY COMMISSION OF
NEW_SOUTH_WALES

Appellant

JOHN RKILL
First Respondent

G.L. BRIGGS & SONS
LIMITED '
Second Respondent

" DUNCANS HOLDINGS

LIMITED
Third Respondent

ALLEN TAYLOR &

COMPANY LIMITED

“Fourth Respondent .

IN THE COURT BELOW

JQHH_QQBELLL
Applicant

FORESTRY COMMISSION QF
NEW SOUTH WALES;:-.

G.L. BRIGGS “xsons

"The proceedings
heard on 20-23 , 26-30 August, )
1991; and decided on 25|

2. His Honour

LIMITED; -
DUNCANS HOLDINGS
LIMITED;

ALLEN TAYLOR &
COMPANY LIMITED
Respondents

NOTICE OF APPEATL

H.K. ROBERTS,

Crown Solicitor,
8-12 Chifley Square,
SYDNEY 2000

DX 19 SYDNEY

Tel: 228-7357

Mr. Bowe

L4.912616.90

appe

2-4 September,
September, 1991.

The Appellant appeals
decision of Mr. Justice

GROUNDS:
1. His Honour erred

sections 98 and 99
" Parks -

and-_Wildlife

aled from were

from the whole:*
Stein

in holding that
of -the Nationeal
Act '1974 bind

the Crown.

erred
the said
- indirect actions of

3.. His Honour erred
"disturb" _in  the
"take" in section

sections

in holding theat
proscrike-
persons.

in holding that

definition of
5 of the Act

includes indirect action, including

present and/or

future modification -

f protected and

endangered fauna within the meaning

of the habitat o
of the Act.
erred

in holding that

1991 and

4. His Honour

section 176A of the Act applied to
threatened and apprehended breaches
of . the Act, rather than actual
breaches which had occurred or were
continuing to occur.

Eis Honour erred in holding theat
mens. rea was not a necessary
ingredient of offences under bozin

‘gsection 98 and 99 of the Act.



His Honour erred in holding that the Land and Environment

6.
Court had jurisdiction to make a declaration of right in
lieu of an injunction under section 176A of the Act or-
otherwise. :

7. His Honour erred in not holding that PART V Environmental
Planning and Assessment Act 1979 impliedly repealed and was .
inconsistent with sections 98 and 99 of the firstmentioned -
Act. ) )

8. Alternatively, his Honour erred in not holding that in the -

- circumstances of the case the relevant consent issued by the
Appellant under the authority of PART V Environmental
Planning and Assessment Act 1979 was inconsistent with
section s 98 and 99 of the firstmentioned Act.

ORDERS SOUGHT

1. That the appeal be upheld.

2. That the declaration made by Stein J. be set aside.

3. That the proceedings be dismissed.

4, That the First Respondent pay the Appellant's costs in the
Court below.

5. That the First Respondent pay the Appellant's costs of the
appeal. : :

‘Appeal papers will be settled on 1991, at

11.00 a.m. in the Registry by the Court of Appeal.

TO:

TO:

The First Respondent,

C/- Messrs. Woolf Associates,
Solicitors,

82 Elizabeth Street,

SYDNEY

The Second to Fourth Respondents,

C/- Messrs. Toomey Pegg & Drevikovsky,
Solicitors, '

Level 12,

180 Castlereagh Street, B !
SYDNEY (

Before you take any step in these proceedings you must enter an
appearance in the Registry.

L4.912616.90
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- FOR

APPELLANT: Forestry Commission of New South Wales,

SOLICITOR: Hugh King Roberts,
State Crown Solicitor,
8-12 Chifley Square,
SYDNEY 2000
DX 19 SYDNEY

APPELLANT: C/- Hugh King Roberts,
ADDRESS : State Crown Solicitor,
: 8-12 Chifley Square,
SERVICE : SYDNEY
- DX 19 SYDNEY

'ADDRESS OF: Supreme Court,
"REGISTRY . :.Queens Square,
' : SYDNEY 2000

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

SOllCltOI for the Appellant

Signed in my capacity as a
solicitor employed in the
office of the said H.K.
‘Roberts.,

L4.912616.90



IN THE SUPREME COURT OF NEW SOUTH WALES

COURT OF APPEAL

CA of 1991
L & E Court No. 40169
of 1991

FORESTRY COMMISSION OF
NEW_SOUTH WALES
Claimant

JOHN CORKILL
First Opponent

G.L. BRIGGS & SONS
LIMITED
Second Opponent

DUNCANS HOLDINGS
LIMITED

Third Opponent

ALLEN TAYIOR &
COMPANY LIMITED

Fourth Opponent
IN THE COURT BELOW

JOHN CORKILL
Applicant

FORESTRY COMMISSIQON OF
NEW SOUTH WALES;:

G.L. BRIGGS & SONS.

LIMITED;

DUNCANS HOLDINGS
LIMITED;

ALLEN TAYLOR &
COMPANY LIMITED
Respondents

NOTICE OF MOTION

H.K. ROBERTS,
Crown Solicitor, )
8-12 Chifley Square,
SYDNEY 2000

DX 1 SYDNEY
Tel: 228-7357
Mr. Bowe

L4.912616.91

The Claimant will, at 10.15 a.m. on

October, 1991 at the Supreme
Court, Queens Square, Sydney, move the
Court for an order:- .

1. That the proceedings be expedited.

DATED: 1991

Solicitor for the Claimant

Signed in my capacity as a
solicitor employed in the
office of the said H.K.
Roberts.

The time before which this Notice of
Motion is to be served has been abridged
by the Court to

TO: - The First Opponent,
C/- Messrs. Woolf Associates,
Solicitors,
82 Elizabeth Street,
Sydney



TO: The Second to Fourth Opponents,
C/- Messrs. Toomey Pegg & Drevikovsky,
Solicitors,
Level 12,
160 Castlereagh Street,
Sydney.

L4.912616.91



- IN THE_SUPREME_COURT OF NEW SOUTH WALES

COURT OF APPEAL

C.A. of 1991
L & E COURT
No. 40169 of 1991

FORESTRY COMMISSION OF

NEW SOUTH WALES
Appellant

JOHN CORKILL
First Respondent
G.L. BRIGGS & SONS
LIMITED

Second Respondent
DUNCANS HOLDINGS
LIMITED

Third Respondent
ALLEN TAYLOR &
COMPANY LIMITED
Fourth Respondent

“In the Court below

JOHN CORKILL -
Applicant

FORESTRY COMMISSION OF
NEW SOUTH WALES.

G.L. BRIGGS & SONS
LIMITED

DUNCANS HOLDINGS
LIMITED

ALLEN TAYLOR &

COMPANY LIMITED
Respondents

AFFIDAVIT

Deponent: Peter Alfred
Fisher

Sworn:

H.X. ROBERTS,

Crown Solicitor,

8-12 Chifley Square,

SYDNEY DX 19

Tel: 228-7357

Mr Bowe

L4.912616.3

On the
PETER ALFRED FISHER- of

/9%‘ day of October, 1991, I,
Building 2,

423 Pennant Hills Road, Pennant Hills in
the State of New South Wales, Assistant

Commissioner of Forests,

1.

. .Land
"delivered judgment

‘There are 15
forests in New South Wales.

say on oath:

I am the Assistant Commissioner
(Operations and Marketing) within
the Forestry Commission of N.S.W.

On 25th September 1991 following a
hearing over 12 sitting days, the
and Environment Court of NS¥
in the decision
under appeal in these proceedings.

Exhibited hereto and marked with
the letters "PAF 1" is a true copy
of the said judgment.

million hectares of

State

3,877,960 hectares are
Forests or Timber Reserves under
the management and control of the

Appellant.

185,000 hectares of State Forests
are State Forest Plantations, that
is to say Plantations of softwood
species planted and grown mainly on
formerly open or cleared lands.

Exnibited hereto and marked with
the letters "PAF 2" is a true copy
of the Annual Report of the
Appellant for 1989-1590.



10.

11.

12.

13.

14.

15.

16.

17.

The Appellant employs directly over 1,000 persons involved
in Forest operations and management including forest
workers, Rangers, Professional Foresters, and nursery works
and the like.

Pursuant to the Forestry Act 1916 licences are granted to
timber contractors, operators, and saw-millers, to harvest
and process timber products.

Approximately 780 timber licences, 165 contractors licences,
1,855 operators licences, 110 Crown sawmill licences, 497
non-Crown sawmill 1licences and 150 Forest products and
Forest materials licences are current.

There are approximately 1,900 persons currently employed
directly within NSW in the Logging and Log Transport
Industries, and 5,230 persons are currently employed
directly within NSW in the Sawmilling Industry.

The total revenue of the Appellant for the year ended
30 June 1991 was approximately $80 million, and the total
expenditure for wages was approximately $30 million.

The Appellant is a major rural firefighting authority within
the State. The Appellant has responsibilities pursuant to
the Forestry Act 1916 and the Bush Fires Act 1949 to
prevent the spread of bush fires. It is essential for the
purpose to construct and maintain access roads and fire
trails and to undertake fuel reduction by hazard reduction
burning of forest lands. Cessation of the Appellant's
activities in this regard, in my opinion, would expose large
tracts of forests as well as surrounding urban and rural
lands and public and private property to risk of damage or
destruction by wild-fires and bushfires.

The Appellant also has responsibility and actively pursues a
policy of eradication of noxious plants and animals.
Rabbits, feral cats and wild dogs are examples of the
latter. Some such animals are predators of protected fauna
within the meaning of The National Parks and Wildlife Act
1974.

State Forests are used, consistently with the object of The
Forestry Act 1916 for public recreational purposes.

The presence of persons and employees in State Forests, be
they members of the public or officers of the Commission,
has the potential of adversely affecting essential
behavioural patterns relating to feeding, breeding or
nesting of protected fauna in the sense referred to on page
17 of the judgment of the Land and Environment Court.

I estimate that the current total value of annual timber
output is $800 million.

L4.912616.3
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18‘
19.

20.

21.

SWORN at Pennant Hills

before me:

I estimate that the total annual wages expended by employers
in the Timber Industry is $300 million.

In 1990 over 600,000 cubic metres of sawn wood was imported
into New South Wales.

The Commissioner for TForests issued a memorandum on
26 September 1991 to all Regional Foresters and Chiefs of
Division. Annexed hereto and marked with the letter "A" is
a true copy of the said:. memorandum.

I respectfully request that this Honourable Court grant the
utmost expedition of the proceedings.

e

LSy S

b e
éﬁ;mﬁ.ggw&

Solicitor

§— (2 CHeFLEr Squtle

SYONEY -

L4.912616.3 ’



FORESTRY COM

MIDSIUN UF IR.9.7V.
H.Q. No.

URGENT AND CONFIDENTIAL

26 September 1991

TO : ALL REGIONAL FORESTE.FIS AND CHIEFS OF DIVISION

FROM: COMMISSIONER FOR FORES

Re' Cheelundi Court Decision

| have studied the decision handed dow
Environment Court yesterday and have r
implications. | believe the Commission h
position.

[

This and (he following € pages is the annexure marked‘
with the letier A " r2f:=24 to in the affidavit of e

Pereq, AceRep FIsHER Suca,... L81 "
D26 76138R. 19,3 iy Do RERIE D et erarsenare
before me

i Leee

A-Justice-of-thePeaee/Soliciter
&1 CHREy SQIC
. SYsNEY .

TS

n by Justice Stein in the Land and
eceived some zdvice about its
zs been placed in an impossible legal

The jddgernent is framed clearly and unzambiguously in terms of its
interpretation of sections 98 and 99 of the National Parks and Wildlife Act. It
found that logging does disturb the hebitzt of protected and endangered

animals.

There has never been any doubt that logging (or a range of other activities)

disturbs, to varying degrees, individuzl &
impossible to log without doing so. Our
assessments have zlways been based o
species not individuals.

nimals. It is obviously quite
management and our environmental
n protecting the long-term viebility of

Section 99 covers endangered animals which, as the attached advice from
~ our wildlite ecologist Dr Jim Shields shows, occur in most native forests and
hardwood plantations in the Stztz. Section 98, however, COVers protected

animals which occur virtually everywners
are birds such as megpies and sezqulls.

_including pine plantations. Included
indeed, SO numerous are protected

animals that the schedule (11) lists the exceptions, being animals such as

elephants, bears and lions.

Pleasa note that, in spite of whet the mediz presents, this judgement does
not in any way impinge upon the zdequacy of our Environmental Impact

Statermnent, which remains a mocel ci its

kind. ‘The environmental movement

has not challenged it under the Environmental Planning and Assessment Act
- an obvious course open to them if inefs are any genuine doubts about its

adequecy.



Z

The bottom line is that we have been beaten on a technicality, but that
technicality could have drastic ramifications across the State. My advice to

. date strongly suggests that all of our activities, including hazard

reduction burning and roading are almost certainly illegal and that the

. activities of all our licensees are almost certainly illegal unless covered

/

by general licences under section 120 of the NP&W Act. This includes
logging of eucalypt forests and plantations and, quite possibly, pine

plantations, beekeeping and.grazing.

While the Government is considering a resolution to this issue, | cannot and
will not allow the Forestry Commission to act contrary to the law. | have
requested more tormal legal advice from senior counsel, which should be
available within the next few days. lf it confirms my earfier advice, and unless
the law is changed, | will have no alternative but to instruct all the
Commission's ofiicers to ensure that all licenses and all activities comply with
Sections 98 and 89 of the National Parks and wildlife Act in the terms outlined
above. :

| will advise immediately of appropriate action to be taken on the basis of
counsel's formal advice. A copy of the judgement is being sent to each
region under separate Cover. '

/a/\( . E\ ‘\ L I

/.

Hans Drielsma
Commissionet for Forests




Protected and Schedule 12 Fauna on state Forests

Becaase of the wide :anginé implications of the current
litigation in the rLand and Environment Court concerning
Chaelundi State Forest, the wildlife biologists of the Wood
Technology and Forest Research Division were requestgd to

advise on the general cituation with NSW State Forests.

'rhat advice, prepared By Dr. Shields, is attached. I have
considered his statement and agres that it is a realistic
assessmeﬁt of the situation.’ You will note that some of the
fauna listed on Schedule 12 of the National parks and
Wwildlife Act occur within pine plantations, SO that even

operations within the exotic conifer estate would present &
risk to Schedule 12 species. Some species of protected

fauna, are, of course. quite common in pine plantations.

One further aspect to be_conside:ed is the transport of
timger products from the forest to the sawmill or other
centre. Log trucks Erom poth exotic and native forest
harvesting operatxons travel extensively through both State
Forest and National park in the course of normal activities,
and would therefofeipresent some degree of probability of

causing harm to both groups of fauna.

viculture & Ecology Branch
zcement planning Division
=scemberl, 199L




protected and Schedule 12 Animals on State Forests‘

The State Forests of New South Wales comprise a wide variety

of vegetation communities. These, in turn, are suitable habitat
fo? rich and diverse animal communities. The Foreskry
Commission has adopégd a Wildlife Policy which aims to ensure
the evolutionary viability of species through maintaining

adequate populations of all native animals in a regional context.

The State Forest system contains rainforest, many different
kinds of eucaiyptus forests, Cypress Pihe forests, riparian
foreéts of River Red Gum in the inland, and a w;dg variety.of
exotic pine forests. These forest communities have a variety of
age structures, ranging from very o1d, undisturbed native forest
‘to recently planted plantations of exotic pines. All of these
forests support populations of protected native fauna, and at
least some populations of fauna listed on Schedule 12 of the

National Parks and Wwildlife Act.

Forestry operations disturb individuals within the populations of
these animals. This is an accepted fact in wildlife management,
.and has never been doubted by any serious land manager Or
scientist. The concept of managing populations of animals,
rather than individual organisms. is accepted throughout
Australia and around-the world. It is impossible to harvest
forest products in any State Forest in New South Wales without
disturbing, harming, Or occasionally, directly killing animals

through mis—foftune.



' For example, in River Red Gum forests in central, southern and
western New South Wales, the Northern Hairy—nosed Wombat

(Lasiorhinus krefftii) and the glack-eared Miner (Manorina

melanotis) are reported to occur. These are listed as in danger
of imminent extinction in Schedule 12 of the- National Parks and
Wildlife Act. Further listed as endangeréd or of special

concern are the Superb Parrot (Polytelis swainsonii), the Regent -

Parrokts (Polytelis anthopeplus}). the Platypus‘(Ornithorhynchus

anatinus) and the éa:pet Python (gg;elia spilota)}« all of which

are found in Red-gum forests.

- \
In the more geric ‘woodlands and cypress pine forests of the
western slopes and northwestern New South Wales, 2 wide
variety of Schedulellz Wwildlife occurs. The Pilliga Mouse

{Pseudomys pllllOaEnSlS) 15 endemic to Cypress P}ne forests.

The Pink Cockatoo (Cacatua leadbeaterl), the Glossy Black

Cockatoo (Calyotorﬁynchus lathami) and the Turquoise Parrot

{Neophema pdlchellé) have also been recorded from these

habitats. The Rainbow Bee-eater (Merops ornatus) is sometimes
very common along road cuttings in open forests.

in regrowth hardwood forests, Koalas (Phascolarctos c1nereus)

are common, and they are listed on Schedule 12 of the National

parks and Wildlife Act. nTneifgather—talled Glider (Acrobates

{52 .
Eggmaeusf, the Spotted-tail Qucll {Dasyurus maculatus), the

Eastern ?%%my Possum (Cercateus nanus) the Hastings River

Mouse, (Pseudomvs oralis) the B:ush—tailed Phascogale

(Phascooale taootafa), the Long- Eooted potoroo (Potorous
longipes) . the” Powerful Owl (Ninox strenua), the Sooty Owl

(Tyto tenebrlcosa), the Faskeo Owl’ (T ovaehoBlandiae), the

-l



punctatum), the Cicadabird

Spotted Quail-thrush (Cinclosoma

{Coracina tenuirostris), and the Gang—gang Cockatoo

(Callocephalon fimbriatum), among

regrowth'hardwood State Forests.
In pine plantations, the Rufous F

White's Thrush (Zoothera dauma) ,

commonly encountered. The Peregr

Eeregrinus), listed as yvulnerable

others, are all found 6n

antail (Rhipidura rufifrons) and

listed on Schedule 12, are
ine Falcon (Falco

and rare in schedule 12,

frequently -forages over newly planted pine plantations,

pursuing, amongst others, the Whi

te-throated Needle—tail

(Birundapus caudacutus} and the Fork—tailed swift (Apus

pacificus}. species also listed ©

n Schedule 12. The Spotted

Quail-thrush occurs in pine plantations 5-10 years old, while the

Spotted-tail Quoll is known from several pine plantations in the

Tumut region.

A listing of animals that occur in old growth hardwood forests

hardly seems necessary- These fo

component of fauna found in fores

rests support the full

ted habitats. No animal

species are restricted to old growth forest in Australia.

All forest types contain a pletho
protected by the National Parks 2
those given special status in Sch

novaeholladiae), the Common womba

cra of species which are
nd Wwildlife act, as opposed to
edule 12. The Emu {(Dromaius

t (Vombatus ursinus), the

Red Kangaroo (Macropus rufus) and the Eastern Grey Kangaroo

(M. giganteus) are examples of Prf

otected wildlife species that

are often abundant in State Forests.



._.xs.

In the. context that Eorestry operatlons fall'under the

jurxsdlotlon of Sections 98 and 99 of the Natlonal Parks and

_Wlldllfe Act, and that any forestry operation whloh disturbs or
.harms an animal is in breach of these sections of the Act, it will

be necessary to cease all harvestlng, bdrning. roading and major

works constructlon in State Forests forthwlth.

— S

James M. Shields, PhD.
. . " Research Co-ordinator
. : Forest Ecology and Silviculture
Section
W.T.F.R.D., Forestry
Commission of N.S.W.
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C.A. 40575 of 1991
L & E COURT
No. 40169 of-1991

FORESTRY - COMMISSION OF
NEW SOUTH WALES
Appellant v

JOHN CORKILE

-.First Respondent
" G.L. BRIGGS & SONS

LIMITED
Second Respondent

- DUNCANS HOLDINGS

LIMITED

Third Respondent
ALLEN TAYILOR &
COMPANY LIMITED
Fourth Respondent

In the Court below

JOHN CORKILL
Applicant

FORESTRY COMMISSION OF
NEW SOUTH WALES

- G.L. BRIGGS & SONS

LIMITED

DUNCANS HOLDINGS
LIMITED

ALLEN TAYLOR &
COMPANY LIMITED
Respondents

DRAFT INDEX

H.K. ROBERTS,

Crown Solicitor,
8-12 Chifley Square,
SYDNEY DX 19

Tel: 228-7354

Mrs. Elliston
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- IN_THE SUPREME COURT OF NEW SOﬁTH WALES
" " COURT OF APPEAL

-

NO. DOCUMENT TEXT DATE PAGE

INCLUDED
1. . Application Y undated
Class 4 .
2. Amended Y dndated
: Application
Class ¢

3. Affidavit of Y 19.8.91
Harry Bryan '
Hines except

- part paragraphs
.11 and 14 .

4, Affidavit ‘of Y 19.8.91
Alexander )
Marshall Gilmore
except part
paragraphs 5, 6,

8, 9 and 18

5. Affidavit of Y 19.8.91
David Roydon
Milledge except
part paragraphs
12 and 14

6. Affidavit of Y 8.8.91
Tony Wallace
Norton except
paragraph 6 and
part paragraph 8

7. Affidavit of Y 15.8.91
Gordon Howell
Orians



" F‘.j ’

“-0':

; SANIYR
I

NO

repue b Apu 18
DOCUMENT PEXT DATE PAGE

INCLUDED ' N

10.

1.
12.
13.

14.

Affidavit of Hugh Philip Y 16.8.91
Possingham except part
paragraphs 12, 13

. Affidavit of Harry Frederick Y 27.8.91 .
Recher except part paragraphs
11, 13

Affidavit of Harry Frederick Y 19.8.91
Recher except paragraphs 3 & 7

Affidavit of Andrew Peter Y 9.8.91
Smith except part paragraph
8 and paragraph 9

Affidavit of Bruce Stephen Y 9.8.91
Woolf except paragraphs 10, 12
and 13 and part paragraph 11

"Affidavit of Dennes John Y 21.8.91

Murray

Transcript of Evidence taken
before Mr. Justice Stein

3

R

"MURRAY, Dennes John

Examined 27.8.91
- 28.8.91
Cross Examined 28.8.91
Re-examined - 28.8.91
RECHER, Harry Frederick
Examined : 28.8.91
Cross Examined 28.8.91
Re-examined 28.8.91

L4.912616.4



NO. DOCUMENT TEXT DATE PAGE
INCLUDED
15. EXHIBITS
Page Mgt
: duailed
“ EIS relating to Compartments ' t MH plie.
180, 198 & 200 Chaelundi ’“

" State Forest "l1" , " 19.9.90
EIS clause 64 report "2 N 2.91
Coffs Harbour Forest A " N '
Map " A L]

Guy Fawkes and Chaelundi 1 (ﬁ/

: Forest type maps B"
® Koala Sitings Map "C" : \]/(

Two (2) volumes of documents "D" l\(ﬁ(

Dorrigé Management Area Plan"E* *W?xﬁ:"_"“" JK::g

_Standard Erosion Mitigat. Condit.

(July, 19%0) "F*© h —
Code of logging practices 1988 \ )(C——-

Edition "G"

Submissions on E.I.S. "H" < \ 1(:__. .

" R.A.C. Forest and Timber Inquiry
Draft Report Vol. 2. "J"

. Premief's lemoran to Ministers— f?P'
. re ,“interdepartméntal 1ixi on "K*" \\/--—*
E F t c oo i 2! t /
or. y missien orts
1968 - \1990 b © A x3.

Logging history map “M" _ \1/ﬂ<:—
Pole History map "N \\}(:-
Three (3) maps of Hastings

River Mouse Sites "0O" \\)(—*

Preferred Management Priority Map "3"\\)(

Technical Paper #32 1985 *"P" “/y//
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NO.  DOCUMENT

TEXT DATE PAGE'
INCLUDED

File 40052/90

&'addipional documents "4"

P.22 of'1989;90 Forestry Commission

Report "5"

Documents produced by Director
of National Parks and Wildlife

Service and Subpoena to Produce "Q"

;ﬁ@”wReasons for Judgment of

RS-
»

8
¥

\

- Mr. Justice Stein \\dN&nsébiﬁdhmﬁ.Y

1 Mifdte dgmen
" 18. Notice of Appeal
19. Notice of Contention

20. Solicitors Certificate of
Examination of Transcript

Solicitor for the Respondent

Solicitor for the Appellant

State Crown Solicitor,
DX 19 SYDNEY,
228-7121,

8-12 Chifley Square,
SYDNEY

To the Registrar of the Court of Appeal:

No part of any Affidavit listed

above was struck out or rejected

or not read or expressly admitted for a limited purpose only,

except as shown above.

DATED: October, 1991

14.912616.4

Appellant's Solicitor



CORKTILL MEETING

AGENDA
11 September 1991, 07.30

L CHAELUNDI CASE

E ﬁxpected judgment date
loge MW‘*’

-Judgment political work - pamphlet/letter to poht1c1ans,
briefing notes to media, confidential “personal” bneﬁng& of

Pincus J’s judgment ré‘:'use of exhibits 7 > cwfft@’-g -

Do we revive Corkill v FC (1990-Chaelundi) to challenge-‘EIS?
Letter of demand first to FC to redo EIS? Or has it already-been

sent? Delay factors - excuse being the discovery of fresh

evidence re: impacts of 50% canopy retention loggmg

- Legal Aid - cumrent position - do we need to make

representations to Commission - my concern is that if a grant of
aid is made after judgment, we may not be protected from an

“"adverse order for costs! Have we made it clear to the

Commission that we needed two Counsel in thlS case? ;ég

" -Billing - we must ensure that we have accurately and completely

recorded all time, documents inspected, drafted, settled and

.conferences. I have asked my chambers for a read out of

photocopymg and telephone charges attributable to this case.

© 02 SECTION2SCASE 'fo1 #om

Do we need directions? If so, should we send a Ietter to’ the
Crown Solicitor seeking consent to directions? .

Legal aid - we must apply for it pow so that it can be dealt wnh

together with the other Corkill matter

-politicians by TFR, follow -up 4-Cormers. —3:5 __
BT,

‘ﬂw,;«,% |

P

Mk +

Note that sectior 25 cause of action may also affect the estoppel -

argument.

3. HOPEv. CORKILL

a.

What do we need to do?

interrogatories

. further subpoenas-

. legal aid - need for two Counsel

. interview environmental groups re: refusal of- Councn.l to
recommend ICOS. .



Corkill - Meeting Agenda 10 September 1991

Page 2

-what is the Council’s record on the natural environment?

Simos QC is against me each day this weék - should I explore
scope for settlement if we win Chaelundi?

4. WAY WAY

a.

What do we need to do on this case?

affidavits (we need more faunal information)
interrogatories

do we need further and better particulars of their defence
what have the Land Councils done '

do we have an arrangement for regular reporting to each
other re: preparation

Does the Commission genuinely want to settle this case? It
probably will, if we win Chaelundi, provided that we can get
better fauna evidence of density as well as distribution, no. of
habitat trees per hectare and fauna distribution relating to
habitats likely to be disturbed. Do we know precisely what
habitat will be disturbed? Have we analysed the history of

logging for these gpecific areas?

Our legal aid position?

Where is the anthropologist up to?

Do we need McGarity to return to the forest?

Can we rely on anything that Michael Jones has given in
evidence?

Do we need a Koala expert?

Do we need a biologist to check timber currently being felled to
prove that it includes habitat trees?

5. WASHPOOL AGREEMENT

a.
b
c.

d.

The agreement had time limits - have they been exceeded?
Webb - how is he going?
McGarity - how is ﬁe going?

1

What have we done to write it up?

—_———

6. RAC REPORT

a.

Forestry Commissioners met Justice Stewart privately after draft
report and complained that it was grossly inaccurate. Stewart

undertook to examine their complaints and apparently advised

No !

A

T

e



Corkill - Meeting Agenda 10 September 1991
Page 3

them that he was distracted from the Timber Inquiry by the need
to complete the Kakadu inquiry and promised to rectify the
errors. At about the same time as this meeting, the only RAC
Commissioner with any scientific qualifications (Dr Graeme
Caughley) resigned from the Commission. Should we FOI RAC
(it has announced policy of openness) DOPIE FCNSW,
Victorian Dept of CALM etc for the minutes of the meeting?
Stewart should pot be receiving submissions privately or ¢lse he
should open his door to others.

b. Further submissions to RAC essential based on evidence in
Chaelundi case. RAC staff will be most interested.

c. Should I contact Federal politicians re: replacement of Caughley
by competent and fair scientist (someone like Peter Hitchcock)?
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14 ASSEMBLY 19th September, 1991

Commission got it wrong. In fact, when it comes to the Forestry Commission, even
our own Public Accounts Committee got it wrong. [t scems that the Forestry
Commission is the whipping boy for everyene who has a concern about Lh'c
covironment. Perbaps in the past it has been the baddie, but today I can say that it

" is squeaky glean, a highly professicnal organisation and is totally committed to the

industry and to the eovironment. The hooourable member "is_ com_:ct.-in his
understanding that the report of the Resource Assessment Co?muss:.on said it could
not find large areas of forest in Australia managed on a sustained yield basis. That

_ is what it said in its draft report but [ am confideat that by the time the final report

is issued it will acknowledge the proper practices adopted by the New South Wales
Forestry Commission. A sustained yietd policy for our pative forests bas operated for
mapy years. -

Basically sustained yield means that each year one can grow the samc“amom?t
of trees that one cuts. It means that we can barvest ous forests for ever. Timber is
a reaewable source and we are renewing it. To achieve sustained yicld in our forests
the volume of high quality or so-called quota sawlogs in cach of the 56 forest
management arcas must first be established. 1t is then possible to calculate anaus!
growth. Logging is then matched to growth. A good example of that occurning 15 1o
the Kendall forest, south of Port Macquarie, That forest has been harvested for
timber production for morc thaa a ceatury. Recent studies lflave shown that ca'arefu.l
regulation of the rate of harvest has maintained these forests in 3 healtby and diverse
condition. In the past 30 years, for instaoce, ozc millicn cubic metres of sawlog
timber has been harvested from these forests, yet the volume standing in .I'.hc forest
today is approximately the same as it was at the beginning of that pcrfod. Thc
Resotrce Assessment Commission got it wrong when discussing the sustained yicld
issue in New South Wales because it relied oo total sawlog produr:tion ﬁg'u.rc_s from
published’ annual reports rather than data for the quota sawlogs v:’hxch u?dcrpu:s the
sustained yield policy. Consequently it arrived at a continually increasing post-war
demand trend. This approach ‘gives a misleading impression. The rise 1o tgtal
production has occurred because of better utlisation through technological
development, market shifts and harvesting of regrowth areas. '

A different picture emerges when these high quulity logs are scparated out
and wreated in the same way that underlines the sustained yield policy. Producton
peaked - .

in about the early 1960s and has been reduced towards sustainable levels throughout

subscquent years, The harvesting rate for higher quality logs has reduced 47 per ceat
since the-1964 peak and in 1990 was about the same as it was m.19{6, even _thoug,h
the net productive forest arca has increased significantly. Cops.:.tenl_v?th the
commission’s policy, quota sawlog cut oo ecologically sustainable pnnclpl'c.s is in force
in 44 forest management arcas. That is &3 per cent of the- State’s total ﬁ?ld of quota
sawlogs. Within four years 95 per cent of the quota cut will be at sustainable level.

Full sustained yield will follow soon after. The strategy adopted by the Forestry -

Commission for achicving full sustained yicld from native forest arcas has b'cen,to
adjust historical, allocations ip a planned, strategic manner. We will maintain that
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approach.

- . .

Hodourable memibers should understand that these measures relate to
allocation ceilings. In fact, with the economic downturn azd related factors, the actual
quota harvest over the last four years  averages no more than § per cent above
sustainable levels statewide. In practice we are gefting closer {0 sustained yicld than
the allocation ceilings would suggest. [ take this opportunity (o indicate that yesterday

" I was able to announce a major expansion of environmental impact stalcments on a

number of North Coast forests and that impacts on the entire policy. The program
being undertaken by the commission is the most comprehensive environmental
assessment of forestry activitics ever carrisd-out in Australia. Apart from the five
forest areas already subject to' snvironmeatal impact statements the commission will
soon engage consultants to prepare studics on the Grafton, Casino and Kempsey
forcst management areas. Next year we will go into the Tenterficld region, then the
Gloucester-Chichester area aad later into the Walcha-Nundle forest management
areas, Environmental impact statements arc under way at Duck Creek, Mouat Royal,
Deorrigo, Wingham and Glen Innes, W= are using the best scientific knowledge -
gvailable. Ftora, fauna end -archeological experts have beco cootracted for the
_extensive surveys which will underpin the mssessments, The Forestry Commission is
not oaly working to the letter of the law, it is now working very much lo the spirit of
the law. .

ANSAIR BUS CONTRACT

Mr LANGTON: My question without notice is directed to the Minister for
Transport. Who instigated the Minister's mecting with Sir Peter Abeles on 20th
August? What other aspects of the bus teader were discussed, apart from the
possible relocation of Ansair to Tamworth? Had the Statc Transit Authority not
made z decision on the tender at the time of the meeting? Will the Minister table the
minutes of the meeting? .

Mr BAIRD: The anewer to the first part of the question s that he instigated
the meeting. The answer to the second part is that ra other matters were discussed,
apart from his intention to close down Eastwest operations in Tamworth, As to the
tabling of the minutes of the meeting, there were no minutes taken. Mr Moore-
Wilton, the Director-General of the Department of Transport, was at the meeting.

LOCUST PLAGUE
) Mr RIXON: Is the Minister for Agriculture and Rural Affairs aware of
reports in the past few days of locusts hatching in plague proportions across northern
areas of the State? ‘What effect would a major locust plague have on the State’s rural
cconomy and what action can be taken to assist primary producers?

[Interruption)
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Victorian Government is using the project as its model to relocate the head office of
its department lo Beodigo in Victoria. That Government bas employed the Orange
city coundil as a consultant in order to emulate the successful formula used by the
New South Wales department. The move bas beca so successful that a aumber of
private cnterprise organisations such as Pullman and Associates, one of the major
divisions of ICI Australia Limited, and Dalgety Ethics, the computer technology
division of Dalgetys, have already relocated to Orange and others are'in the process
of moving their businesses to Orange. Orange is rapidly being acknowledged, to use

the words of the former Labor mayor, as the agri-business ceotre of Australia. There ’

is o doubt that the Opposition is on extremely thin ice if it aftempts to make any sort
of tin-pot political capital out of that retocation. -

It is significant that the Labor Party would obviously ry to mount some form
of weak attack on this project. [t forgets thal’ during the 12 years it was m’

government one of its contributions to agriculrure—so it said—was probably the
construction of the export terminal at Port Kembla, which was a job creation activity
for the south coast. The wheatgrowers of New South Wales were left to pick up the
bill in respect of that $200 million legacy, but this Government wrote it off. The
former Labor Government incurred the debt and lefi it to the wheatgrowers of New
South Wales. ’ .

|fnterruption)
Mr SPEAEER: Order! .1 call the honourable member for Kiama to order.

Mr ARMSTRONG: The Opposition's contribution to agriculture, so far as
relocation and decentralisation were concerned was to incur a massive debt that the

wheat producers of this State had to bear. I suggest that the Opposition would do -

well to follow the lead set by its leader when this relocation announcement was made
about two years ago: he welcomed the decision. 1 look forward to bis continuing
support. ' '

RESOURCE ASSESSMENT COMMISSION INGUIRY INTQ FOREST AND
TIMBER RESOURCES

Mr COCHRAN: 1 zddress my question without notice to the Minister for
_Conservation and Land Management. Did the draft teport of the Resource
Assessment Commission following its inquiry into forest and timber resources state
that it could oot find any large areas of forest managed on a sustainable yield basis?

If so, what action is being taken to implement a ‘sustainable yicld plan for forests-

controlled by the New South Wales Forestry Commission?

Mr WEST: The honourable member for Monaro has an obvious interest in
this matter. | thank him for the assistance he has givea to me, particularly in relation
to the managemeat of forests in.the southeast to easurc that the right balance is

achicved between conservation and timber interests. The Resource Assessment -
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PROBLEMS OF RAINFOREST CLASSIFICATION IN A SPECIFIC LOGALITY

P

c.g. Terania Creeck (Whian Whian State Forest N.S.W.)

Unpub .~ Reprt to [Nyw'\f\‘v) At P-’-‘Jbooseo( L'OFLD(DL/.\{] c&:- Taoion Cracke™"

Definition of rainforest

The canopy is closed and the trees densely spaced, usually forming several
layers. The opacity, soft texturc, and dark green colour of the closed canopy
readily set rainforest apart from the open, hard-leaved, grey-green crowns of
adjacent sclerophyll forest. Rainforests are also distinguished from other
forests by combinations of characteristic life forms e.g. epiphytes, lianes,
certain root and stem structures (e.g. plank buttresses, cauliflory, strangling

figs), tree ferns, palms etc., and the absence of annual herbs on the forest floor.

Interrelationships of rainforest and sclerophyll vegetation

The segregation of rainforest and sclerophyll vegetation is, however,

rarely absolute. Away from optimal conditions for rainforest, and in increasingly
unstable situation§ as the result of disturbance (matural or human), characteristic
sclerophyllous tree species tend to . infiltrate the rainforest margins for

varying digténcbsl‘ Uhlgss disturbance is repeated, affecting both the forest
Eanopy and forest floor, sclerophylls do not regenerate under a developing
rainforest canopy. Intermittent sclerophyll regeneration in practically all
cases is the result of the intrusion of fires. This intrusion depends on

various factors which may be catqstrophiC’Té.g. cyclones, lightning strikes),
gradual (e.g. consecutive drought years), or favourable for frequent and intense
fires (e.g. steep slopes with shallqw'soiIS'exposed to fire-bearing winds).
Measurements in)fasmanian rainforests where tree growth-rings uire annual

indicate that. wildfires occurring not more frequently than 300-400 years are
adequate to regenerate sclcrophylls-within.the boundaries of what was a well-
developed.rainforesf canopy. Observations throughout the range of rainforest
distribution in Australia also indicate that only certain species of scleroﬁhylls
are adapted to intermittent regeneration and co-existence within rainforest
boundaries. Such species form characteristic associations with marginal
rainforest 5pécies, to form so-called 'wet sclerophyll forest", 'scrubby

forest', "bastard scrub" etc. Depending on ecological conditions and the length
"of time that fire is excluded, the sclerophylls are gradually replaced by
rainforest specics in the canopy i.e. the mature phase of succession, or

mature rainforest. Earlier stages represent immature stages of rainforest.

Certain sclerophylls that occur in the succession may also occur as

integral members of non-rainforest vegetation e.g. Banksia integrifolia in

heath, Cucalyptus intermedia in woodland, Melaleuca quinquenervia in sedge

swamp. However, some sclerophylls occur only in the miﬁed rainforest boundary



communities e¢.g. Tristania conferta, Callitris macleayanus, Casuarina torulesa,

Acacia melanoxylon.

Succession

Given this ecological background, the question to be asked is whether the
sclerophyll-rainforest successions, or a particular stage of them, can be

regarded as rainforest.

In early stages of succession following fire, and characterized in the
. Terania area and Whian Whian State Forest by Blackbutt (Eucalyptus pilularis)’

reaching over 60 m in height, sclerophylls occur in the understory of pioneer

rainforest species which reaches a maximum of 10-15 m. 1In mature Blackbutt

stands that have escaped fire, Blackbutt cannot however regenerate.

At a later stage of succession, on more fertile soils and less subject to
fires, Brush Box (Tristania conferta) typically replaces Blackbutt, and reaches

35-50 m in hecight. Sclerophylls are absent from the understorey, which is

composed of rainforest species rcaching 20-30 m. It is estimated that veteran
Brush Box over 6 m in girth is probably over 300 years old. Where such stands
remain frece from wildfires under natural conditions, the Brush Box trees
eventually collapse, lcaving a .wcll-developed rainforest canopy over 30 m in

height, and typically dominated by Coachwood (Ceratopetalum apetalum). Thus as

succession proceeds from early to mature stages of rainforest, the emergent
sclerophylls, typically Brush Box and Sydney Blue Gum (Eucalyptus saligna) in

the advanced stages, become more scattered, and the rainforest broad-leaved

species form a more uniform canopy between them. Under such circumstances,
given variations in terrain, soil depth, soil fertility, and time elapsed since
the last conflagration, there will be a mosaic of communities at different
stages of succession varying from early to late, from BlackButt through Brush
Box to Coachwood. Depending on the areas of different soils and slopes
available, it may be casy to differentiate broad zones of different
(‘'coarsc-grained") communities, as on the Gibberagunyah Range. However, in the
Terania Basin, the soils form an intricatc mosaic on the slopes, with '"fine-

grained" communities. (secc below)

Depending on the scale used in surveying the forest, the rainforest canopy
between cmergent Brush Box may be separated as a rainforest type: Coachwood,
Crab Apple {Schizomeria ovata), Corkwood {Ackama paniculata), Mango Bark

(Canarium australasicum), etc. Or the rainforest canopy, if the Brush Box is

regularly and fairly denscly scattereéd, may be included in the Brush Box type.

Thus «t a happing scale of 1:100,000, McDonald (Moreton Region Vegetation Map
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Serics, Explanatory Hooklet for Murwillumbah Shcet, 1979, p. 19) found that
most of the conchwood-type rainforests werce on rhyolite and typically containecd

conspicuous emcrgent Tristania conferta and/or Eucalyptus andrewsii ssp.

campanulata. For convenience at such a small scale, thcse types were mapped

as units of tall open forest.

Purpose of forest typiﬁg

Whatever decision is made will be arbiirary, and depend on the purpose
of making a classification and definition in the first place. Thus different .

decisions will be made for forestry, botanical, or ecological purposes.

From a forestry point of view, different forest types “are named from
the predominant species present. . . The degree of predominance required to
determine indicator species is arbitrarily baséd, with particular weight being
given to commercial values. With‘species of outstanding economic importance,
as littlce as 20 per cent of the stand basal area is regarded as conferring
predominance e.g. with Blackbutt and Spotted Gum'. (Baur, 1968, "Developing

a classification of forest types in New South Wales').

The forester clearly cmphasizes “features of forestry, as opposed to
botanical, significance", and docs not claim to produce an ecological
classification {Baur 1968). His aim is to estimate the volume of commercial

timher.

The classification of forestry types "is based on the occurrence of
types actually occurring in the field, regardless of whether these are
permanent (i.e. climax; in the ecological sense), or temporary (i.e. teﬁding
to change, with the passage of time, into some different type)." (Baur, 1965,
"Forest types in New South Wales'). Thus "the type classification is developed
from communities actually present, and includes a number of obviously seral .
communitics. In view of this, it is considered that types should normally
be determined from the composition now evident, even though it is known that, -
in a few cascs, the types recognized are likely to alter with the effluxion

of time" (Baur 1968).

1t should, however, be noted that this admittedly pragmatic classificatiorn,
while evidently satisfactory for purposes of inventory of what timber is
actually there, is certainly not adequate for purposes of forest management.
A knowledge of succession, and the scral status of the type being logged, is
essential if the reaction and trends of the forest to different kinds ofl‘

logging are to be predicted. For example, drastic disturbance including

fires will favour regencration of Blackbutt rather than of Brush Box -provided.

La
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that sced sources are available. L

The plant ecologist 1s influenced not so much by the pragmatic considerations
of basal area which determine the volume of timber to be harvested_as by the
history, pattern, and potential of a forest stand. For example, on a plot of
0.2 ha at Whian Whian State Torest, in a wcll-developed Brush Box stand with
a rainforest understorcy averaging 25-30 m in height, 148 rainforest trees
(> 10 cm dbh} rcpfcscnting-Zg species occupied only 0.3 per cent of the basal
arca of the plot. In addition there were about 40 species of shrubs, vines,
and cpiphytes observed. However on the same plot there were 15 trees of Brﬁsh
Box (79.8 per cent of ﬁotallbasal area of plot), 6 trees of Crab Apple with
7.6 per cent, 13 trees of Corkwood with 6.4 per cent, and 6 trees of Endiandra
introrsa with 5.9 per cent basal area. From the ecological point of view,
besides being a good stand of Brush Box, it is also a relatively rich rairforest
community at an advanced stage-of succession just before the final Coachwood

community becomes established.

In a series of ''ncarcest neighbour" plots cxamined recently in the proposed
logging arca at Terania, the number of trees in the canopy were identifies and
girth measured as the nearest ﬁcighbours of a selected Brush Box tree. The
counts of canopy tr=ecs werce cxpanded in increaéing circles until another Brush
Box tree was cncounterad, and the plot then completed. Sites were chosen at
different positions on slopes with rhyolitic soils in the Brush Box types
between the Blackbutt type upslope and the complex subtropical rainforest on

basalt in the gully.

Plot Approx. Plot No. of rainforcst/ NE. of rainforest Basal area
No. arca (m?) canopy trees Spp. Brush Box (%)
1 163 8 5 9:.3
2 1256 55 é 30
3 314 . 29 . 10 74.8
4 530 42 13 70
: (clump of 4 trees)
5 3216 52 16 29.1
6 1963 66 20 14.6

Without accurately mapping the arca, the proportion of the Coachwood-type
rainforest rcpresented by Plot 6 throughout the area cannot be estimated. The
distance from the reference tree of Brush Box in this plot to the next Brush Box
was 25 m, but after that the nearest Brush Box was 64 m (for which a plot was

not compiected). This brief survey indicates the small-scale variability of
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forest types corrclated with soil differences. Brush Box (and occasional Sydney .
Bluc Gum) favour stony and bouldery small spurs and Tidpes on rhyolitic (porphyritic
pitchstone) soils, where they sometimes occur in clumps of 2 oT 3. The largest
clump encountered had 7 trces ranging from approximately 2.3 m to 5.3 m gbh, in

an area about 8-10 m across. Brush Box trecs were.rare or absent on deeper

soils and concave slopes, which on the middle-lower slopes give way to gully

heads with some basaltic influence and the characteristic Helmholtzia 1ily and
coachwood-type rainforest patches. Farther down slope, the coachwood type 1s

replaced by the complex Booyong (Argyrodendron) typé-on basaltic alluvium-

colluvium above and along the creck.

;,(}'/me/‘/
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Table 1. Characteristits of the sub-caichments percentave of blue gum recenerguon was significanty
Wicks End Ceb Will Bob higher on burf'lt sites than on unburnt sies: thcénr:.rccntaue

Characteristic Croek Creek Creek m.bni\ r_egenerm‘lon wis sigmificantly hl.s:h?rﬂ
unburnt_sites (Table 13). There was also a simitane

Arga (ha) 79.6 225 89.2 etween sites in terms of the rainforest understorev tree
Elevation {m) 800 to 950 800 to 892 825 to 950 species composition after logging. All sites had had a wel}
Dominant Brown Brown Brown developed rainforest understorev prior 1o logging and the
oversiorey barrel barrel barvel continued presence of these species follo:-:ing logging

indicated that it was rcgenerating along with the scler.

Water quality will also be monitored by automatic  uphyllous overstorey species.
sampler at the Water Resources gauging station which is
tocated 20 kilometres downstream. This will allow for the
monitoring of the overall impact of small scale logging on
the water quality. at a point on the stream which is close 10
the domestic supply uptake. Parameters used for deter-

Table 13. Species composition (%) of the pre-logging
overstorey and the subsequent regeneration on siteg
bumnt and unbumt after logging in wet sclerophyll foress,
northern New South Wales '

mining water quality are suspended sediment. turbidity Speciles COmposi-
and conductivity. Table 12 gives examples of results tion (%)
obtained to date. Species Silvicullural Burnt  Unburnt
condition sites sites
Tallowwood  Pre logging overstorey 40 41
Table 12. Samples of water quality resuits Regeneration 36 34
i Sampling date Sydney blue Pre logging overstorey 24 21
; R i 1
; Parameter 6/3/84 21/3/84 26/4/84" Bg”:’ peg‘T"era""” :’ 3
¢ ; ; 1 2
; Antecedentt rainlail (mm) 0t 59 234 ush box Ro e‘:\ge?;':fm""ers“"ey o5 36
: Suspended sediment (mg L") 3 21 272 geners
: Conductivity (uS cm") 50 46 36 Other Eucal- Pre logging overstorey 15 15
: - yptus spp. Regeneration 8 7
: Sampling date for Ceb Creek was 27/4/84
5 + Rainlall durin, ek preceding samplin e . .
5 H Figlures areI agve\:,:ges for the ?hr_ee sub?calchmenls A significant relationship was found between the
: . e development of competitive regeneration and retained

canopy cover. Compelitive regeneration is that regenera-
tion equal to or greater in height than surrounding
vegetation and considered highly likely to be successful in
competition, with the surrounding vegetation and with
good potential for reaching the overstorey. The stocking
of competitive regeneration was inversely related to the
amount of retained canopy cover (Figure 7).

~ The Tikely morality and growth rates in regrowih
stands of this forest type were investigated by examining
two long term growth plots. one on Douglas River State
Forest and the other on Brooklana State Forest. The

Initial resulis show that suspended sediment concen-
trations were low during periods of low rainfall. Sus-
pended sediment concentrations rose in conjunction with
moderate (<30 mm) rainfall events. A major rainfall
event was experienced in Aprit 1984, High levels of
suspended sediment concentration and a lowering of
conductivity were associated with that event. These results
concur with other Australian studies which illustrated the
storm domination of suspended sediment transport.

armbtin Bl afbtm n edtr e D e ey

Prd A alint e

. TARFE REGIONAL RESEAKRCH CENTRE results indicated that there was very little mortality in
3 pifielrh -
Natural Regeneration of Wet Sclerophylt Forest with an ., 700r
Overstorey of Tallowwood. Sydney Blue Guin and Brush .
f~i .! Box ’:; 600+
E ‘_-"[:ﬁiﬁm'dfv"wns' carried out on Bulga. Dingo. Douglas = )
River. Mt Boss and Lower Creck Stite Forests. all of 2 500t
which are situated on the mid-north coust of New South =
Wales. The study included the assessmgnt of regeneration _é_ 4001
on a aumber of sites of known silvicultural history, g
On eleven of the assessed study sites. involving 894 5
plots which hud been burnt afier logging, the median §_‘—;'3°0F
regencration stocking was 977 trees ha'! with a stockine o y = 3526e°™"
r 2912284 s ba'. None of the burns covered = 200t 1= -0&8
100% of this urea as the most moist sections are almost f:,’t o0
impossible to burn. Twelve of the assessed study sites, é soo b
involving 1196 pluts. received no follow up posi-Ingeine
burn. The reseneration stocking on these sites was 63-374
trees ha_ which is much lower thun thint rccnrduL.:‘_;_;i_!g._\‘i_ - - 4 — a0
areas receivipe a post-lopeing burnp, 0 10 20 30 40 50 60 0 -
i All sites. hoth burnt and unburnt. had o similur Canooy relention (%) -
: oversiorey stocking prior 1o logging as determingd from Figure 7. Stocking of competitive regeneratio?
i! aerial photographs. The percemage of tlloww ood regen- (Eucalyptus spp. and brush box) and retaing
I! eration was similar atburnt and UNBLIMT siles, wWhereas the canopy cover (14 sites) )
; :
5 1 . ;
' : ' g 3
Fh&?'v‘ {é\"‘f\ - B



b pencraling trees of domuinant ur CoUunmIIAnt stiius ..
cm diameter oreast height at the ume ot first measure-
¥« The best 100 trees ha® on the regencrating stand
b owed 4 mean annual diameter increment nf.l..(ﬁ em ot
N ouglas River and (1,97 cm at Brooklana. Tlus Il.'ldlflah‘:.d
that a tree of S0 cm diameter could be attained in S0-70
s o nd atree of 100 cm diameter could be antuned in
{:P 00-120 vears.
.,3 - The overslorev of a mature wet sclerophvll forest of
{J type under_study generally has a siocking of 41-65
RO Tia . On all sites where an assessment was made uf
£ Aree—with pood potential for continuing development
Jeompetitive regencration}. sufficient stems were present
Qi (o provide 2 full overstorey canopy. With an increase %
Whie intensity of logging. there will be a reduction in the
Basidual canopy. an increase in the arca of soil disturb-
WFioce. an improved regeneration establishment and growth
PO . Post logging burning will increase the area of
;E,.Fb vailable seedbed and the density of regeneration. The

ARy gy £ s A,

-.*'ﬁ";i;-"" development of all the regenerating species will be faster
W& openings with access 1o light. -
s !‘!"’ R ) ,
%8 The Effect of Fire on Small Mammal Populations in Wet

Dry Sclerophyll Forests

"\

ieY. f—[azard reduction burning as a wildfire protection measure
B85 considered 10 be an essential part of most lorest fire
5 prevention programmes. There is currently a kack of
RTTEL knowledge on the long term effect of reguiar. frequent
%‘n Brcscribed burning on small mammal Liuna in Australia. Tt
[S3 is clear from previous research that most small mammals
X are good fire survivors. It is also clear that fire does affect
'1hc food and cover componenis of the habitat and that
Mia¥: these effects can lead 1o animal population changes.
<kt  This studv examined small mammal productivity in
3 _,_ ., two forest types over time and the cffect fire had on that
;‘3& productivitv. Apart from prescribed burning eifects. one
% £2¥ site that hud recently been subject to a severe wildfire was
J“:..‘; included for comparison purposes. The study areas were

#:

Jir

LY.k B 2 YCXTA G ol

ssated near Taree onihe mad-noesth coust ol N Soath
Wales. The drv sclerophvll sites have an oversiorey ol
white mahogany, grey sum and grey monbhask. s magor
understorey of forest oak and a miaor understorey of senc
<hrubs and grasses. The wet selerophyll forest has an
merstorey dominated by blackbutt snd a well developed
mesic understorev which increases in height approaching
the gullies.

There was a ciear difference 1n _small mammal
productivity_between the two foresis with the wel scler-
ophyll forest tvpe supporting much hicher wnimal numbers
(Figure ). There was also greater species richness of small
mammals in the wet scierophvll Jorest with 10 ~pecies
being recorded compared with 6 species on the dryv
sclerophyll forest. Fawn-footed mclomvs was onlv re-
corded on the wel sclerophvil forest. whereas New
Holland mice were only fecorded on the dry sclerophyvil
forest. Southern bush rats and brown antechinus were
recorded in much higher numbers on _the wet sclerophyll
forest. Apart from house mice, the remaining specics were
only captured occasionally, irrespective of forest type.

There_appeared to be no etlect ol topography on
animal distribution on the dryv scleraphvil sites which wis
not surprising as they were fairly homogenous in appear-
ance. Converselv. the wet selerophyll sites_had an in-
creasingTy- mesic character moving down the slope_and
exhibited a corresponding incresse an anumal_numbers
down the slgpe (Table 14).

The site which hud been sultject 1o severe wildtire
(fire intensity of TLOME30,000 KW m '} was on wet
~clerophyll forest. Recolonisation has been relatively rapid
irom the wildfire which took place in December 19749 (site
6. Figure 8). Three species of small mammals bad returned
to the site within fowr months. [Uis presumed fawn-footed
melomys woukd have been pn.',\;ll prior te the wildtire Jue
to the simblarity of the site with the other two wet
sclerophyvl sites. However. it has not been recorded sinee
the_wildfire. Population explosions of Tiouse miee 0ok

Figure 8. Number of individual small mammals
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Table 14. Small mammal distribution by species and
topography on the wei sclerophyll sites for the penod July
1980 to April 1985

Number of individuals

Animal species captured
Upper Mid Lower
slope slope  siope

Southern bush rat 120 165 220

Fawn-footed melomys 7 18 28

Brown antechinus 101 115 136

ptace in 1981 and 1982 but not since that time. Recolonisa-
tion with Southern bush rats was rapid compared with a
more gradual recolonisation by brown antechinus.

The experimental prescribed fire on the wet scler-
ophyll in May. 1982, was a mild fire burning with an
intensity of 102 kW m. Sixty-three percent of the site area
was burnt with most of the burnt areas being on the upper
and mid slope. Following the prescribed fire. predicted
Southern bush rat and brown antechinus numbers were
not significantly different from actual numbers capiured
for the entire site. However, when the burnt and unburnt
sections of the site were compared. there were significant
increases in both species on the unburnt area of ihe site

and_a_significant decrease in brown antechinus on_the

burnt_area. As there was not a significant change in
numbers on the site overall. it appears that animals have
moved from the burnt to unburnt sections of the sie
(Table 13).

The effect of fire on animal numbers on the dry
sclerophyll forest was not examipable due to the low
number of mammals present.

Table 15_. Animal numbers per trap-point on burnt and
unbumnt sections of wet sclerophyll site subject 10 a
prescribed burn

Animal species  Site section Pre-fire  Post-fire
year year
Brown antechinus Unburnt 0.89 1.17
Burnt 0.65 0.48
Southern bush rat  Unburnt 2.67 572
Burnt 1.52 1.52

TUMUT REGIONAL
RESEARCH CENTRE

Post-thinning Fertilization

Trials aimed at developing practical methods for spreading
fertilizers in recently thinned stands of radiata pine were
undertaken by Tumut District in the spring of 1981.
Fertiizer was mechanically spread on two first thinned
sites and the second, third and fourth thinned sites in
Buccleuch State Forest. At each site, approximately half a
compartment was treated with nitrogenous fertilizer at the
rate of 400 kg N ha’; the other half of the compartment
was left untreated. Plots were established in each half
compartment. The results of the remeasurements of these
plots showed that there was a positive response to nitrogen
fertilizer on three out of the five sites. The lack of response
at the other two sites is felt to be due to other limiting
factors. principaily phosphorus or water.

14

Plantation Estabiishment — The Effect of Clearing Methoq g

on Pine Growth

In 1969, trials comparing broadeast and windrow clearin

technigues were established at Green Hills and Buccleuch
At each site, three treatments were compared: broadcag;
clearing. between-windrows and within-windrows. Resultg

for ages 11-12 have been analysed in detail.

At both sites. stocking in the broadcast plots was ng;
significantly different to stocking on the between-windrow
plots (1400 - 1300 trees ha'). At Buccleuch, meaq
diameters on the broadcust cleared plots were not signifi-
cantly different (at the 3% level} from those of the
between-windrow plots. Diameter increments were nog
significantdy different. At Green Hills. all mean diameters @
were significantly different {at the 3% level) in the 3]
following order: within-windrow > between-windrow > 2J
broadcast. Diameter increments were also significantly g
different but in the reverse order to diameters: broadeast @
> between-windrow > within-windrow. -,I

These results arc extremely interesting although HJB
unexplained at this stage. At Buccleuch a difference was 'g '

established early in the life of the stand; this difference is
being maintained. At Grean Hills differences were also
established early in the life of the stand but. in contrast 10
Buecleuch.
between-windrow plots) are now catching up. .

None of the basal areas at Buccleuch were significant-
ly different: at Green Hills the broadceast plots and the
within-windrow plots were not significantly different but
the basal area of the between-windrow plots was signifi- 3
cantly greater.

The effect of clearing method on mean dominant
height was not clear. While there was evidence of a modest

height response (approximately 1.2 m) in the between- @i

and within-windrow plots. the effect on mean dominant 2
height was not significant.

Form quotients were calculated for a sample of trees 3
at each site. Form quotient was defined as: :

Diameter over bark at haif the height above breast height

Diameter at breast height over bark

Form quotients for the three treatments at Buccleuch were 3
not significantly different at the 5% level. The overall 5B

mean (and its standard deviation} was 0.70 (0.3). AL 1'
Green Hills. the mean form quotient for- the bctween-‘
windrow trees was significanily lower than the mean form <

quotient for trees on the broadcast area. Values are shown 3
in Table 16. ]

.

Table 16. Mean form quolient for trees growing
at Green Hills

Mean form
Treatment quatient
Broadcast 0.74
Between-viindrow 0.66
Within-windrow 0.69

Trees growing betwesn the windrows are more 2.8

sharply tapered than tress growing on broadcast areas.
This difference is ascribed to differential height and @

diameter responses. A modest height response on the ~
windrowed and pltoughed arzas was accompanied by 3 %3

substantial Jdiameter response.

i
fur

Lo T TP SRR T LS B

H T L e
SR LR LE A U,

the slower-starting stands (broadcast and §

Abab iy




FORESTRY COMMISSION OF N.S.W.

3 : )
3 RESEARCH NOTE No. 19
| - . Published October, 1966

INVESTIGATIONS IN
REGENERATING THE
TALLOWWOOD - BLUE GUM
'FOREST TYPE =

O TR

i 3 . AUTHOR:
(N | P A. P. VAN LOON

(Rescarch Centre, Forest Oftice, Tarec)




FORESTRY COMMISSION OF N.S.W.

RESEARCH NOTE No. 19
Published October, 1966

INVESTIGATIONS IN
REGENERATING THE
TALLOWWOOD - BLUE GUM
FOREST TYPE

AUTHOR:

A. P. VAN LOON

(Research Centre, Forest Office, Taree)

g 53911—1



CONTENTS

: PAGE
SUMMARY .. .. .. .. .. .. . .. 5
INTRODUCTION .. .. . .. .. . .. §
RESULTS—
SecTiON 1. SEED STUDIES 7
(a) Germination Tests .. .. .. .. o1
(b) Seed Storage .. .. . . . o7
(c) Optimum Temperature .. .. .. .. 10
(d) Seed Stratification .. .. .. .. .o 10
(e) Peroxide Soaking .. . .. .. .. 1t
SecTioN 1I. FLOWERING AND SEEDING . . o .. oo 12
(a) Tallowwood .. . .. .. 12
(b) Number of Seeds per Capsule .. .. 1T
(¢) Blue Gum .. .. .. .. .. .17
SectioN 11I. SEeD BED PREPARATION .. .. .. .. 18
(a) Burning . .. .. .. .. .. 18
(b) Tractor Clearmg .. .. .. .. ... 23
(c) Snigtrack Extension .. . .. . .. 25
(d) No Site Preparation .. .. .. ‘e o210
SecTioN 1V. SOwING AND SEEDFALL RATES .. .. o2
(a) Seed Robbers . . . .. 28
(b) Rate of Sowing and Spacmg—Bnga o .. 28
{c) Rate of Sowing and Shade—Belangry 29
(d} The Relationship Between Rate of Sowing and
~ the Number of Seedlings per Unit Area .. 30
(e} The Quantity of Natural Seedfall per Unit Area ., 32
(F) Comparison of Large Scale Trials with Rate of
Sowing Regression .. .. . . 03
SecrioN V. OTHER REGENERATION ASPECTS .. .. .. 35
(a} The Use of Seed Trees .. .. .. .. 35
(b) The Effect of Cover .. . .. .. .. 37
{c)} Introducing New Species . .. .. .. 38
CONCLUSIONS .. .. e .. .. .. ¥
ACKNOWLEDGEMENTS .. .. .. .. .. .3
LIST OF REFERENCES .. .. .. .. .. .. 40
APPENDICES—
1. LisT oF SpeCIES MENTIONED IN TEXT .. .. .. 41
2. LocaLrty Map .. .. .- . .. oo 42

3. DETAILs OF FIELD EXPERIMENTS .. .. .. .. 43



SUMMARY

Investigations described in this report concern mainly the regeneration
of the Tallowwood-Blue Gum forest type.

" The report includes laboratory studies of various effects on the germiina-
tion of seed and data of four years' observations on the flowering and
seeding habits of Tallowwood and Blue Gum.

Seed bed preparation is_shown 1o be necessary and the method of
tractor_clearing_to be better than that of burning. Mechanical clearing
by means of extending existing snigtracks incorporates many advantages
of full clearing with reduced costs.

The dusting of seed with Dieldrin powder resulted jn a highly signifi-
cant improvement in percentage stocking, while the presence of cover
(50 per cent canopy) did not assist germinales.

The number of seedtrees per acre proved not to be a reliable guide
to The_guantity o] seed to be expected and efféctive seed throw

not to exceed fifty feet from the base of the tree.

Attempts at the introduction of faster growing desirable species showed
good promise.

INTRODUCTION

Tallowwood (Eucalyptus microcorys)®, is widely distributed in north
eastern New South Wales and south eastern Queensland between the
Pacific Ocean and the higher altitudes of the coastal escarpment of the
Dividing Range, while Sydney Blue Gum (E. saligna), although it extends
some three degrees of latitude lurther south than Tallowwood, generally
occupies similar sites. Both species reach optimum development as an
association on and below the coastal plateaux with an altitudinal range
of 1,000 feet-3,000 feet above sea level, where the rainfall is not less than
15 inches per annum and frequently exceeds 60 inches, with a peak distri-
bution in the summer months. The association only occurs on fertile
to very fertile soils.

The Tallowwood-Blue Gum association often borders rainforest areas,
and in the absence of fire rainforest frequently invades the type.
Principal associated commercial species include Brush Box (Tristania
conferta), Turpentine (Syncarpia glomuliferay, Silvertop Stringybark
(E. laevopinea), New England Blackbutt (E. campanulata), White Stringy-
bark (E. globoidea), Diehard Stringybark (E. cameronii), Narrowleaved
,Wh;te Mahogany (E. acmenioides), and Whitetopped Box (E. quadrangu-
ata).

* Authorities for botanical names are given in Appendix |,
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Tallowwood is the most valuable species in the type; it commands
high royalties and is generally free from serious defect. Its timber
combines great strength and durability with comparative ease of working
and it is considered to be one of the best hardwoods in New South Wales
(Anon., 1957).

However, it hus a stow growth rate and its rotation is generally estimated

iL[Ei—_& i{’is considered (o be one of the mosi shade tolérant species
in the genus. v e A

Blue Gum, although fast growing, is less desirable and generally very
defective, especially in regrowth stands. In all trials described in later
sections the main emphasis has been placed on Tallowwood.

The understorey of the Tallowwood-Blue Gum type is extremely dense
and mainly composed of rainforest elements such as Callicoma serralifolia,

Cryptocarya rigida, Ackama paniculata, Elgeocarpus reticulatus, Schizo-
meria ovata, Orites excelsa, Synoum glandulosum, Endiandra sieberi,
Duboisia myoporoides, Drimys spp., Casuarina torulosa and the Acacias,
A. eluia, A. binervata and A. irrorata. Many vines and epiphytes also
occur.

When the cunopy is removed or opened and the soil exposed, the
combination of high summer rainfall and good soil leads tga rapid angd

vigorous colonisation by agricultur eeds, in addition to the species
oniginally occupying the site. This 1 d_growth is one of the

most_important factors hindering successful regeneration of the type.

As an accelerated programme of road construction, caused by increasing
demands for high quality hardwoods, has opened up considerable areas
of the Tallowwood-Blue Gum type in recent years, the need for a satis-
factory technique to regenerate the type is of high priority.

The two prime reyuisites for regeneration are:—
(a) A satisfactory seed source,

(b} An exposed mineral soil;

and the ll:ials‘lo be reported involved studies in flowering, seeding and
seed germination as well as combinations of various methods and degrees

of site preparation, cutting systems, canopy cover, seed source and sowing
rates.

Experiments described were mainly conducted in the period January,
1960 to February, 1961, in the Bulga-Dingo Management Area (elevation
1,800 f1-2,200 ft; Lat. 31° 39 S, Long. 152° i0¥ E, 25 miles north west
of Taree, N.5.W.) and the Betlangry Management Area (elevation 2,800
ft-3,000 ft; Lat, 31° 12’ S, Long. 152° 24’ E,, 46 miles N.N.W. of Taree)
(see Appendix 2).

Appendix 3 lists all regeneration trials in numerical order; due to the
lengthy treatment description of these (rials they will frequently be
referred 10 by number in the following sections which review the results
of these experiments.

SECTION 1. SEED STUDIES

(8) Germination Tests

Germination tests have been carried out on many seed batches of
most species in the Tallowwood-Blue Gum 1ype. An experiment 1o
determine the longevity of seed under room temperature storage con-
ditions is in progress, while tests have been conducied on optimum
temperatures for germination, the effect of siratification at 30 °F, and
the effects of soaking in different strengths of hydrogen peroxide.

Method

All general tests have been conducted in a constant temperature oven
set on 80 °F 10 90 °F. The method used has been that recommended by
Grose and Zimmer (1958), with modifications, suggested by Floyd (1964)
in relation to the marking of segments and the length of the hypocotyl
when counting,

Due to variations in seed weight and size, 0-1g per subsample was
used for Tallowwood and New England Blackbutt and 0-05g subsamples
for Blue Gum and Brush Box.

It proved difficult to sample Tallowwood seed satisfactorily, primarily
because of the large size differences beiween seed and chaff, and siandard
errors at the 95 per cent level approached 15 per cent of the mean. The
number of Tallowwood seeds per pound varied from 53,500 (+ 8,800)
to 172,700 (4 13,500) at the 95 per cent level.

Germination tests of eight seedlots from 1959 and 1960 collections
show a mean number of viable seeds per pound of 80,000.

Fertile Tallowwood seed differs greatly from the chafl and can be
distinguished readily with the naked eye. This can lead 10 considerable
bias when atlempts are made to weigh out a sample of seed to an exact
weight (e.g. 0-100 g) by 1he addition or subtraction of small quantities
of seed to or from the sample being weighed. It is consequently recom-
mended that, in future tests, samples should only approximate to a weight
of 0-1 g, and that subsequent calculations should be adjusted accordingly.

Due to variations in total numbers of seeds per pound a figure was
calculated, for use in storage tests, to show the percentage of viable
seeds to total seeds. i

{b} Storage Tests

Nine seedlots of Tallowwood of various ages are siored in airlight
containers at room temperature. These are tesied annuully in order to
determine viability and thus longevity of Tallowwood seed under these
conditions.

Figure 1 illustrates that there is no definite fatling off in Tallowwood
viability a1 least in the first six years of room termperalure storage.

Only seedlot T23 falls within the 6:10 years age group angd jf tends to
show a marked decrease in viabjlity. It will be interesting to note if

this trend is confirmed by Tallowwood seedlots now approachilj this
age.
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Similar tests are conducted on three lots of Blue Gum seed, two of
New England Blackbutt seed and one of Brush Box. Figure 2 shows a
marked decrease in viability of Blue Gum seed in the first five years of
similar storage. This decrease was tested by performing an analysis
of variance on the arcsin transformation of the percentage of viable
seeds to total seeds, and differences between years were highly significant.
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The storage potential of New England Blackbutt is subject to doubt

while the only fot of Brush Box included in this test shows no decrease
in viability up lo age three years.
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{(c) Optimum Temperature

A scries of tests was conducted to determine the oplimum temperature
for germination for the main species in the type. Five lots of twenty
subsamples each containing 30 fertile seeds were selected for Tallowwood
and Blue Gum and five lots of 1en such subsamples for New England
Blackbutt and Brush Box. One lot of each species was then germinated
at cach of five lemperatures varying from 56 °F to 106 °F,

Due to lack of udequate thermostat control on the oven used, the
temperatures could not be adjusted finely but were raised at approximaiely
10°F 1o I5*F intervals. Table | gives results of these tests.

TabLE 1
Showing optinmm temperature range for germination of main species

L ximum
Germinalion Daé;l;nf;’:;:::scr,\:‘u
Temperature | Approx.

Range Temp.

Twe sbG|cBBl bB | TW | sbG | cBB | bB

A Vo % %
56 °F- 62 °F 59 9g-g | Y87 | 99-3 | 827 13 12 13 21
69 °F- 71 °F 70° yg-5 | 99-1 + 97-6 | 989 7 6 7 10
83 °F- 87 °F 85° 969 | 98-2 | 956 [ 98-9 5 4 7 7
94 °F- 971 °F 95° 932 ) 97-1 | 606 | 720 5 5 9 1]
104 *F-106 °F 105° 10 55 0 98-2 . .. 18

{unhealihy)

* Note: Species symbols are from the Forestry Commission booklet, Forest
Species of New South Wales, Form FC88, published 1963.

TW = Tallowwood.
. sbG = Sydney Blue Gum.
¢BB = New England Blackbutt.

bB = Brush Box.

It can be seen that both Tallowwood and Blue Gum reach their oplimum
temperature for germination somewhere between 83 °F and 97 °F, but
probably in the lower range, while New England Blackbutt and Brush
Box definitely require temperatures below the 94 °F 1o 97 °F range, but
above 65 °F. A temperature of 88 °F is now used for routine germination
tests.

The speed of germination varies greatly with temperature; for
Tallowwood the number of days to maximum germination drops from
thirteen al approximately 59 °F 1o seven at approximately 70 °F. The
average daily meun temperature in Taree is slightly less than 60 °F from
May until September and slightly above 70 °F for the period December
10 March (Anon., 1956). The summer mean relative humidity is approxi-
mately eighty per cenl.

(d) Stratification

Twenty samples of 0-1 g of Tallowwood seed were weighed. Ten of
these were stratified at 30 °F for three weeks while the remaining ten
samples were stored at room lemperature for the same period. Al the
end of the three weeks a normal germination test was set up. Resulis
were:! .

10

Stratified Uanstratified

Germination Capacity . . .. .. 94.2 100-0
Viable Seeds per pound .. .. 31,300 37,200
Day of Maximum Germination . 3 3

Statistical analysis shows that there is no apparent eflect of stratification
on germinatton. At no stage during these investigations did any of the
species exhibit signs of primary or secondary dermancy which have been

demonstrated in alpine and sub-alpine cucalypis of South Australic
(Grose, 1963; Cunningham, 1960). P uthern Australia

(e} Peroxide Soaking

Trappe (1961) recommended the use of 30 per cent solutions of hydrogen

peroxide for short periods 1o sterilise seed coat and stimulate germination
of pine seed.

Two series of tests were conducted on Tallowwood seed. In the first,
ten sub-samples of ten seeds each were counted out and each was treated
for different lengths of time with 30 per cent hydrogen peroxide. Germ-

Fi[r‘lal;:m; testing was then carried out at 80 °F. Results are shown in
able 2.

TasLE 2 .
Showing effects af souking in 30 per ceni hydrogen peroxide on germination of Tallow-
wood seed
No. of days Germin- Sceds
of test ation Retaining
Viability
. Per cent Per cent
ontrol-soaked in water for 30 minutes 20 96- .
Soaked in HsO, for 15 minutes .. . 20 9?§ ;?’8
Souked in H4Oy for 30 minutes .. .. 20 98-7 75-0
Soaked in 1,0, for 60 minutes .. - 20 910 83-0

Conclusion

Soaking in 30 per cent hydrogen peroxide makes no difference to speed
or number of germinates.

In a visual observation test, four groups of five sub-samples of 0:] g

of Tallowwood seed were weighed out. These were treated in four
different ways.

(2) Control--untreated.

(b) Soaked in 6 per cent H,0, for 30 minutes.
{c) Soaked in 6 per cent H,O, for 60 minutes.
(d) Soaked in 6 per cent H,0, for 120 minutes.



These were then germinated at a temperature range of 101 °F to
107 °F. Results were:

(a) Fungus commenced on second day.
(b) Fungus commenced on fourth day.
{c} Fungus commenced on lourth day.
(d) Fungus commenced on fourth day.

Hence. soaking Tallowwood seed in weak solutions of hydrogen
peroxide appears to have an inhibitory effect on fungus production.
As fungus production may be one of the inhibitors of seed germination
this could have some application. However, in rowtine germination
tests, conducted at 88 °F, fungal infestation rarely occurs.

SECTION II. FLOWERING AND SEEDING

in order to observe the periodicity and pattern of flowering and seeding
of the main species in the Tallowwood-Blue Gum type, nine stationary
seed traps (installed in six stands) were used lo collect information.
Additional seed traps were arranged within regeneration treaiments fo
study seedfall per unit area based on the method of Wilm (1946). The
results of these unit area studies are referred to in section 1Ve on rates of
sowing.

The sced traps were designed as described and illustrated by
Cunningham (1960). Traps were made of canvas material with §-inch
steel rod framing, the top frame being 3 ft by 3 fi, and collections were
funnelled into gauze botiomed tins.

Seed trap contents were macroscopically examined by species for:
inflorescence primordia, inflorescence bracts, immature buds, first
opercula, mature buds. flowers, second opercula, immature and mature
fruits. fertile seed and chaff. Trap contents were dried at room tempera-
ture, the dry contents were then sieved and the fraction between 0-078
inch and 0-0073 inch screens was microscopically examined using a ten
times bingcular head-piece magnifier.

Unfortunately the mesh of the gauze at the bottom of collection tins
was large enough 10 allow part of the chall to pass through, thus rendering
chaff data unreliable. while it was not always possible to arrange trap
collections at four-weekly intervals as was intended,

When comparing data from all traps in use at the one time in various

areas # becomes apparent that altitude has a lacge influence on stages of
flowering_and sceding. The time of flowering and seedlall on Mya

River (elevation ®00 (t-1.200 ft) precedes Bulga-Dingo {1,800 £t-2,200 f1}
by one to two months while Bellangry (2,800 1-3,000 ft} follows Bulga-

Dingo by a similar margin.

(a) Tallowwood Seedfall

Tallowwood flower and seedfall for both Bulga-Dingo (six traps) and
Bellangry (three traps) are shown in figures 3 and 4, for the four-year
period June, 1960 to June. 1964. Insels in each figure show corres-
ponding seed and fower falls for the same period on a mean annual
basis.
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Figure 5 shows seedfall related to the previous year’s flower fall and
indicates a good linear relationship between the two. Indications are
that the number of flowers falling is directly related to the number of
capsules maturing and that seedfall follows some twelve mouths later.
This enables the size of the seed crop to be forccast some {welve months
in advance of site preparation.

This is in contrast to many other species in the genus. Florence
{1961) shows a two year lapse between flowering and seeding for Blackbutt;
Cunningham (1960) shows for E. regnans that, although seed of this
species matures one vear after flowering. it is not gencrally shed until
the second or thitd season after lowering. Grose (1960) states that in
E. delegatensis flowering occurs in February and March and the resulting
seedcrop remains on the trees for at teast two years. Blue Gum also
shows a two year interval as will be shown in the next section.

This early seedfall from Tallowwood capsules can probably be
altributed to the fragile nature of the capsute, pedicel and peduncle as
compared with other eucalypts. resulting in very rapid drying out of the
inflorescence after it matures. Tallowwood capsules often shed sced
white green and most capsules have fallen from the tree within two
months after seedfall has occurred.

The resulits of opercula covnting were very disappointing; in all cases
the number of faiten flowers exceeded the number of opercula and in no
way could the opercula count be used to estimate the number of flowers
remaining. The reasons for this are obscure, but it is suggested that
repeated wetling and drying in the trap while awaiting collection may have
caused disintegration of the opercula.  Bud and inflorescence primordia
fall showed no clear relationship, while chafl data is unreliable due to
known losses prior to collection.

Annual seedfall figures for Tallowwood are shown in Table 3.

TasLe 3
Annual Tallowwood seedfall, 1960 1o 1964

Manage- Manage-

Year Bulga-Dingo ment Bellangry ment

Aren Area
Per trap Per acre Per trap Per acre

1960-61 .. .. e 223 107,932 . ..
1961-62 .. .. .. 20-0 96,800 213 103,092
1962-63 .. . .. 48-5 234,740 250 121.000
1963-64 .. .. .. 268 129.712 43 20,812

As germination tests have indicated a mean number of 80,000 Tallow-
wood seeds per pound. annual seedfall at Bulga-Dingo ranged between
11b 3 oz and 2 Ib 15 oz per acre. while Bellangry totals are between
4 oz and | 1b 8 0z. However. it should be realised that the mean distance
from these traps to seed trees is 37 feet, which is the equivalent of at least
eight Tallowwood seed trees per acre.

The loss of Tallowwood flowers is considerable, trap collections
indicating that less than one percent of flowers reaches maturity,
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(b) Numbers of Tallowwood Seeds per Capsule

Tallowwood capsules were collected from twelve trees on a range of
sites in the Bulga-Dingo and Bellangry management areas. Capsules
were allowed to dry out in the laboratory until gentle shaking produced
no more seed or seed particles. Results are shown in Table 4.

TABLE 4
Number of Viable Tallowwood Seeds per Capsule
Date
No
Date Seed '
. - . Number| MNo. Seed of
Locality Elevation Collgcf:tion E-]’E:rr[:;:::n Capsules! Particles Vslable
ced
ated
feet
.. 28-4-61 19-7-61 20 1,700 5
28-4-61) 19-7-61 20 1,700 [ }:]
.. .. 28-4-61 19-7-61 20 1,550 k1|
Rutlga-Dingo 2,000 .. 19-7-61 14 1,102 12
Bulga-Dingo 1,800 9-5-61 19.7-61 96 Not counted 55
Bulga-Dingo .. .. 19-7-61 64 Nol counted 63
Bulga-Dingo 2,400 12-7-61 19-7-61 490 Not counted 35
Bulga-Dingo . 15-8-6i 21-8-61 53 Not counted | 119
Bulga-Dingo .. 15-8-61 21-8-61 26 Not counted 12
Bellangry ..| 2.800 16-11-61 8-1-62 10 Not counted 23
Beltangry ..| 2,800 16-11-61 B-1-62 16 Not counted 26
Totals .. 379 399

This indicates a mean number of viable seeds per capsule of 105,
while the number of seed particles per capsule (where determined) averaged
81-8. The number of viable seeds per capsule varied from 025 to 2-24
in collections from different trees.

{c) Blue Gum Seed Fall

The traps used for Tallowwood results were also sampled for Blue
Gum. The mean distance from trap to Blue Gum seed tree was 67 feet,
as compared with 37 feet for Tallowwood.

Resuits for flowers, seed and opercula are presented in figures 3, 4 and
5. These figures indicate that in Blue Gum it takes two years for a
flower crop to produce a seed crop.

Mean annual Blue Gum seedfall is shown in Table 5.

Tane 5
Annual Blue Gum Seedfall, 1960 1o 1964
Bulga-Dingo Bellangry
Year
Per trap Per acre Per trap l Per acre

1960-61 .. .. . b2 54,200 .. .
1961-62 .. .. .. 0-5 2,400 120 58,100
1962-63 .. . .. 1-2 5.800 07 3,400
1963-64 .. .. .. 290 14,000 07 1400
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Germination tests for Blue Gum show an average number of 415,000
seeda per pound. Amnual yields w Bulga therefore ranged from 0-08 oz
o 2:08 v per ucre, and Tor Beltangry from 0-13 oz 10 2-24 oz per acre.

SECTION 11, SEED BED PREPARATION

The tact that some form of seed bed preparation is essential 1o regen-
erale the type has been realised for o long time.  ‘The dense nature of
the vwderstorey and suniaee ditter prahibits eontact between seed and
minerad soil and the lack of natural regeneration and advance growth is
a‘notable feature of cut-over stands. ’ —

Basically, burning and tractor clearing are the only two methods of
expusing mineral soil available to the silviculturist.  Provided an adequate
seed source is available and climatic conditions are Tavourable, Tallow-
wood germinaiion will veeur on soil expuosed by cither method.  {lowever,
survinal, subscquent growth and cosis vary belween treatments.

(a2) Burning

Wildlire hus been responsible for sume excellent stands of Tallow-
wood {e.g., those va Compariments 3, 6, 7 of Bulga State Forest which
originated in 19423, and the first imentional regeneration burn with seed
trees in 1947 an Doyles River produced a very good stand.
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Photo 1.—Bulga/Dingo Mlanagement Area, Experiment No. 9 (50 per
cent shude including 2 taltuwwood seed irees per acre) ready for
burning. November, 1960.
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Photo 2.—Bulga/Dingo Munagement Area—Experiment No. 11
(2 Tallowwood seed trees per acre) ready for burning. October, 1960,

Due to the moist nature and density of the understorey, some felling
of undersiorey is_often_required 10 ensure an adequate burn. The
amount of felling required varies from stand to stand depending on
composition, logging intensily, understorey, topography, etc.

The cost of felling (with or without sced trees) and burning at Bulga
State Forest for the period February, 1958 to January, 1961 uveraged
$22.40 per acre (minimum $14, maximum $32). These costs were
obtained over ten separate experiments, totalling 903 acres. Seed bed
classifications of these experiments show that an average of 14 per cent

(minimum 9 per cent, maximum 27 per cem)_of the areas provided an
unsatisfactory seedbed due to absence of, or a very poor, bura,

At Bellangry similar costs for four experiments (total 72 acres) in
1960-61 averaged $34 per acre.

The number of occasions on which fire can be used for seed bed
preparation in the type is limited, and on several occasions {Bulga
Compariments 96 and t03) areas felled for regeneration burns had to
be abandoned due to the early arrival of summer rains.

The practice of burping has many additional disadvaniages. Seed
trees left to provide or augment seeding may be burnt without adequately
fulfilling their function, while the danger of fire escape from silvicultural
burns cannot be overrated.
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All regeneration areas were sampled by the use of permanent millacre
quadrats (1/1.000th acre) at one chain intervals on random lines. The
aumber of quadrats sampled varied between 30 to 50 per treatment and
each quadrat was assessed for absence of germinates, number of germinates
by species. height of tallest seedling of each species, and distance to
nearest Tallowwood seed tree.  Each quadrat was also classified as to
the tvpe of seedbed and the degree of shade occurring.

The percendage of millacres stocked is considered the most reliable
guide to indicate effective stocking of an area, and has been used to com-
pare results of seedbed preparation trials.

For the germination of Tallowwood a burat seedbed is usually satis-
factory. Table 6 shows percentage stocking figures at age six months
for burnt areas where seed supplies were considered adequate (either
minimum 2 Tallowwood seed trees per acre or sown at a minimum rate
of 3 oz per acre—see rales of sowing section).

TaABLE &

Showing Percentage Stocking of Tallowwood (Millacre Quadrats) on Burnt Sites—
Age & months

Experiment No. Stocking Tallowwood
(see Appendix 3) (age 6 months)
per cent
] n
3 k]|
6 26
8 64
9 9
1 40
12 32
13 25
I5 80
16 30
18 95
For 11 trials .. .. Mean == 45.

The only badly faited treatment (experiment 9} occurred when  the
majority of seed trees. providing the seed source, were burned down in
the fire.

Weeds

A burnt seed bed is rapidly coloniadd,,by_.\afeed_spﬁgies_so_m@_wi_lrhin
six_months the area is_generally overgrown with fire_weeds and vines
(PRoTo 3] Some of the weeds occurring are annuals, some are Frost
susceptible. others continue their competition wilh the tree seedlings
indefinitely. In_four out of the iwelve experimental burns (Experiments
L5 1210, extremely dense siands of wattle (Acacia_irrorata and A.

elata) resulted, virtually completely suppressing Tallowwood germinates.
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Photo. 3—Bulga/Dingo Manogement Area, Experiment No. 9
{50 per cent shade including 2 Tallowwood sced trees per acre)
showing weed growih. November, 1963.

The common weeds occurring are:

Sago Bush .. .. Helichrysum diosmifolitnm
Ink Bush .. .- . .. Phytolacca octandra
Wild Tobacco Solanum mauritianum
Wild Tomato .. Solanum armaituni
Stinking Roger .. o Tagetes minuta
Peach-leaved Poison Bush Trema aspera

" Fire Weed Seuecio lauius
Cobblers Peg Erigeron canadensis
Hop Bush Dodonea triquetra

Soldier Vine .. .. Kennedia rubicunda
Lantana .. .. .. .. Lamtana camara

Rubus moluccarms and Rubus moorei

Browsing

A lush weed crop attracts cattle and marsupials in search of food and
many._scedings are repeatedly browsed. accentuating their battle with the
woads. 1o six Tallowwood seeded hurns where observations en hrowsing
wecre made. 28 per cent of Tallowwood seedlings _suffered browsing
damage (scc Table 7).
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TaBLE 7
Showing Percentage of Tallawwood Seedlings Browsed

Experiment No. Browsed

per cem

—Somw—
Rd
s

hean . .. 28

Al Bulga State Forest, sceub wallabies (Wallabia rufogrisea) are out-
numbered by padcmelons (Thy!oga!e thetis), and the comparatively low
stature of the latier seems to indicate that seedlings over five feet are
fairly safe from serious browsing. The initial slow growth in height of
Tallowwood makes it doubly susceptible.

The control of dingoes by trapping and shooting, encouraged by the
Pastures Protection Board Dingo bonus, and the implementation of fire
protection are contributing factors to a substantial increase in marsupial
population in recent years.

As exclusion of protected fauna from regeneration areas seems
impracticable the problem may best be overcome by ensuring a high
initial seedling stocking.

Tallowwood stocking on burnt sites gradually diminishes. Those
experiments which have been re-assessed over a 30-month period show
the trend cleacly (see Table §).

- TaBLs B
Percentage Tallowwood stocking (Millacrz Quadrals) at various ages on burnt sites
Stocking Mean Dom.
Experiment Height al
No. Age 30
6 months 1518 momhs | 27-30 momths |- months
per cent per cent per cent l feet
| 71 67 61 30
3 3 15 1 3-8
6 26 23 10 31
-4 64 78 69 4-2
9 9 9 7 8-8
11 40 . kX] 33 31
Mecan 40 6 k]| 4-5

As it is difficult to consider all 30 months old germinates “established™,
it would appear that an initial stocking level of 30 per cent, as considered
adequate for most species, may be too low for 'I'allowwood and that the

opumum stocking at_ape six_months should be at least 40 per cent,

Mwm. at age 30 months the
mean dominant height is only 4-5 feet. The slowness is well illustrated
in Table 20, Section Vc, where heights at age 45 months are compared
for Tallowwood and seven other species.
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Conclusion

1. The critical point in burning for regeneration is when 1o burn.
The high rainfail and moist nature of the type limits the number of
occasions on which fire can be used and this may well be an overriding
factor for management on a large scale.

2. Having obtained the burn, subsequent weather must be suitable for
germination and establishment. Rainfall data indicate that January
may be the best time for sowing. :

3. When seedtrees are used to supply or augment seeding, it is essential
that the seedfull_bag not occurred prior to burning, while seedirees are
&1ten burnt down in the fire before fulﬁllmg iheir funciion.

4. Under conditions of high soil fertility and adequate moisture the
dense colonisation of weeds may be the dominating facior atfecting tree
seedling survival and growth., The weed problem makes it essenttal to
sow with a minimum delay after burning.

5. Costs for felling (including understorey) to obtain an adequate
burn can be substantial.

6. The method creates a large risk to fire protection, There are
numerous instances of fire escapes from silvicultural burns.

7. Where part of the canopy is retained the fall of scorched leaves
can seriously hinder germination,

(b) Tractor Clearing

As the suitability of snig tracks as a seed bed has long been appreciated,
seed bed preparation by means of tractar clearing was incorporated in
the first series of regenecration treatments.

Full Clearing

The fact that clear felling and burning involved considerable expen-
diture ($22.40 per acre at Bulga and $34.60 at Bellangry) meant that a
comparable but more economic method was worth considering, The
early tractor clearing experiments set out to clear as much mineral soil as
possible.

Unit costs for tractor clearing closely approximated those for felling
and burning at Bulga in 1960 (see Table 9).

TasLE 9
Comparing Costs and Efficiency Beiween Burning amd Tractor Clearing

Tractor Clc..'xring Burning
Experiment .
Number
Soil Exposed Cosisfacre Soil Exposed Costsfacre

per cent 5 per ¢ent $
| .. - 73 26.00
2 7 31.80 .. ..
3 .. .. 87 32.00
4 88 29.40 i .. | ..

|
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The number of experiments involving full tractor clearing is insufficient
to allow valid comparisons between the treatments. Only five tractor
clearings were incorporated in the 1960 and 1961 scries, two of these
under maximum canopy. However, it has been established that for the
germination of Tallowwood a tractor-cleared seed bed is usually satis-
factory (see Table 10).

TaBLE O

Showing Percentage Stocking of Tallowwood (Millacre Quadrats) on Tractor-cleared
Sites—Age 6 Mamths

Experiment No. Stocking Tallowwood

per cent

LoubN
[

Mean. . .. . 33

A _tracior-gleared seed bed rc_mains_rcccp!ive for a relzu_i_\.iq_ly long .
period, weeds are_generally slow in getling established and clearing does
not result in dense Acacia_stands, as happens following _burning_treat-
ments. e T -
me

1n a quanptitative study of dry mauer production of each major weed

species one year_after burning or tracior_clearmg, Floy {1965) round
“(hat_the burnt_sii¢_produced 1.343:2_Kgm of dry matter per_acre in
comparison with_392:1 Kam on the traclor cleared site . The reduction
in weed growth alsoe resulls im less inlrusion by animals and reduced
browsing damage. The continued receptivity of sced bed and increased
survival chances are particularly impertant when Tallowwood seed trees
are employed to provide seed or shelter. In contrast to burning, where
all seed on_the trees falls_almost_immediately afler the firc and ng new.

seed crop can be expecied [or iy years. tractor cléaring does not
interiere with the current or future seed crops.  Seedshed, therefare. is
more gradual and prolonged and adverse climatic condilions at any one
time are less pronounced.

Survival figures for tractor clearing bear this out well. Stocking figures
at age 18 months exceed those for age 6 months (see Table 11).

TapLg 11

Perceniage Tallowwood Stocking {(Millacre Qrmr‘frms) ar Varigus Ages on Tractor-
cleared Sires

Tallowwood Stocking Height at
Experiment Number Age 30

6 months | 15-18 months| 27-30 months months
2 .. .. .. .. 75 63 54 32
4 .. .. .. .. 39 20 15 1-2
T .. .. .. .. 12 76 50 a9
10 .. .. .. .. 14 23 31 4-6
1 ciring 27 50 45 18
ean Tractor Clearing .. 1 46 39 ik
AssAgainst Burning (Table .40 16 31 4-5 *_
).
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This reversal of initial stocking in favour of burning to an established
stocking in favour of tractor clearing was also demonstrated by Floyd
(1962) for the E. pilularis association. The reduced height_growth on
tractor-cleared_sites is offset by a similar reduction in weed growth,
Sllowing greater establishment figures at age 30 months, than for burning
treatments.

The trend clearly indicates that seed trees can play an important part
on tractor-cleared seed beds. The retention of non-merchantable
Tallowwood trees is therefore recommended, provided that the number
per acre is small enough to permit sufficient light. is_consi .
however, that all_merchantable stems_should be removed in logping.
This will reduce the canopy and alléviate the need for a second logzing,
while improvements in sowing technigues shou

ensure adequate
stockings.

Time of year is not a limiting factor in tractor clearing and only
excessively wet conditions limit the use of machinery. The relatively dry
spring period from August to December is very suitable, allowing sowing
to be carried out in late January-February.

Conclisions

I. Time of_year is not a limiting factor in_preparing a seed bed
mechanically, as is the case with burning,

2. Slower weed establishment allows a substantial time lapse between
site preparation and secding.

3. Seed trees, where left, are not subject 1o damage and. contribute
to stocking over a number of ycars.

4. Less weed growlh results in reduced competilion belween (ree
seedlings and weed species and tree seedling losses through etiolation are
reduced.

5. Costs are not significantly higher than those for burning.

{c) Snigtrack Extension

In the original tractor clearing experiments described above the main
aim of the treatment was to clear as much mineral soil as possible. It
was soon realised that a fess complete operation could reduce costs and
still produce sufficient seed bed disturbance to promote adequate
regeneration.

After ing_operations, a certain_portion of the surface is already
cleared in the form of snig tracks. This amount varies depending upon
\Ggging intensity, topography, type of tractor and operator, etc., but
seems to vary betwe er cent and 20 per cent of the area. Assess-
ments in the Tallowwood-Blue Gum type ndicate that, includin To

daslurﬁcai.

-dump siies, approximaiely 16 per cent of logging areas is tractor
M—u——gg—g'———s__——_‘_______

Although no provision was made to test the “snigtrack exlension”
method against burning or tractor clearing, a few small experiments
have tested this method since 1962 (Experiments 19, 20, 21 and 22).
The results lack the conviction of a properly planned experimental series,
but they clearly show the possibilitics of the method.
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Using the original tracks as main arteries a network of new tracks can
be dozed fuirly quickly, avoiding major obstacles. The seed bed area
can be increased by burning the area between tracks without incurring
all the disadvantages associated with clear felling and burning.  However,
due to subsequent liller full and increase in weed population, this practice
is not to be encouraged unless less than 50 per cenl of the site has been
tractor disturbed. ™

Table 12 illustrates the costs and percentage of seed bed disturbance
achieved by this method,

TasLE 12
Showing Costy wmd Percentuge of Seed B :d Disturbance Achieved by Snigtrack Extension
Method
—_— - T e e
Arca
Expe | - Al Add- Area Arca Area Arca Cosy T
Treoted iljunal y Dis- Nil Dix- o ype
No. | in acs. pruck | Cleared | Burne | Sy | urbance ::r:: Tracior
Snig-
J I . ———— ——
pes vent | percent | per cent | per cent | per cent | per cemt H
;3 ;; 13 35 71 Nil Tl 29 4.40 D7
E Ml o 48 59 29 89 u ({18 B¢
b} 1o Nt observed 41 30 77 2) .00 D4

In only one case (Experiment 21) was useless overstorey removed
after extensions; the low felling cost of $8 per acre ‘'was attributed to
easier working conditions. The full cost for the experiment was 51}.60
per acre, for which all overstorey other than two Tallowwood seed trees
per acre was removed and 89 per cent of the total area was made seed
receptive. When compared with costs quoted in Table 9 (approximately
$30 per acre) for burning or tractor clearing this appears very satisfactory.

The results of canopy experiments, rate of sowing and new species
trials illusirate the advantages of minimum canopy on Tallowwood
establishment. In three of four snigtrack extended areas overhead was

not removed promptly, and this has almost certainly had a detrimental

effect on Tallowwood stocking.

TaBLE 13
Showing Percentage Stocking (AMiflacre Quadrats) after Suigtrack Extension ar Age
Months
. ) Stocking
Experiment Yeur Overhead Tallowwood
Number Removwal atl age
6 Months
Per cent
19 1962 Nil 21
20 ' 1963 Nil 47
21 1963 All 49
22 1964 Nil 13
Mean 32-5

The low stockings for Experiment 22 are believed to be caused by
heavy shade accentuated by the narrow tracks cleared (D4 clearing).
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The removal of overstorey poses several problems, particularly if the
proportion of species other than Tallowwood is large, as a large seedrall
from these species prior 10 or concurrent with Tallowwood sowing wilt
certainly affect Tullowwood survival. The felling of useless overstorey
prior to snigtrack extensions will seriously hinder the tractor and increase
costs and the problem may best be overcome by felling immediately
after tractor work is completed, thus virtually limiting seed cast 1o areas
covered by tree heads.

Type of machinery used plays an important part. A D4 tractor used
in Experiment 22 proved unsatisfuctory; its narrow gauge tracks severcly
limited the slope which could be worked, the narrow blade cleared only
narrow tracks which remained heavily shaded by adjacent understorey,
and lack of power prevented the shifting of occusional heavy obstructions.
A D7 with “powershift” seems highly suitable. Further experiments
should determine the most economic machine for the purpose and
whether certain modifications to blade or frame are advaniageous.

Topography does limit the area that can be treated but this is not

considered a serious disadvantage as steep sides_and aullics seldom

regenerate well, regardless of treatment.

As the snigtrack extension method makes a smaller percentage of the
site receptive than does burning or full clearing, it is considered that
maximum use should be made of the reduced area to ensure adequate
stocking. This can be achieved by reducing spacing, increasing the
plant percent, or the planting of stock raised in jifly pots.

Tractor operators new to the snigirack extension system should be
closely supervised initially as the (endepgy Lo over-clear, and thus increase

costs, appears (o be 3 natural one.

(d) No Site Preparation

On one experiment in the series (Experiment 17) no site pre

was carried out, Thirty-four_random millacre guadrats located jn the

treaiment failed to show any Tallowwood germinafes,

SECTION IV, SOWING AND SEEDFALL RATES

In Section Ila it was suggested that a 40 per cent stocking of millucre
quadrats was desirable if an area was to be considered adequately regen-
erated. The quantity of seed required to achieve this stocking was
investigated by spot sowing areas at different rates and by sampling
natural seedfall in roving traps.

The rate of sowing trial at Bulga on a burnt seed bed consisted of a
2 x 4 x 2 fuctorial design with two levels of spolspacing, four levels of

. number of seeds per spol and two levels of insecticide in three randomised

blocks. At Bellangry, also on a burnt seed bed, all seed used was treated
with insecticide and the 2 x 3 design consisted of wwo levels of canopy
cover and three levels of number of seeds per spot. The results Irom
these experiments are treated in the following sub-sections. The per-
centages of spots stocked per plot were transformed 10 angles by urcsin
transformation before analysis.
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(a} Seed Robbers

The_importance of seed robbing insects in the regeneration of_the
eucalypts has been discussed by Cunningham (1960). The Bulga sowing

frial enabled a comparison of ihe perceilage of spots stocked with
Tallowwood seedlings on 24 plots in which the seed had been dusted
with 25 per cent dieldrin powder (1 teaspoon per | pound of seed) with a
similar number of plots in which no dieldrin was used.

The mean percentages of spots stocked for all sowing rates and spacings
after back transformation were:

Dieldrin * . .. - .. 289 per cent
No dieldrin . . .. . 8:6 per cent

This inexpensive precaution in dusting seed before sowing resulted
in a highly significant (P > 0-01) improvement in percentage stocking.

Moreover, when seed is not treated with insecticide the variability
within and between treatmenis becomes very large, possibly because of
variations in the insect population and because, if a spot of seed is
discovered. it will probably be completely robbed no matter how many
seeds are present. Because of this increase in variability the remaining
treatment comparisons are confined only to plots which had been treated
with dieldrin.

(b) Rate of Sowing and Spacing—Bulga

Seed was sown in spots by means of a three-inch diameter shaker,
the top of which was drilled with 28 holes of F%-inch diameter (designed
to deliver four ounces of seed per acre in 680 shakes). Because of the
large size dilference between Tallowwood seed and chalF it was suspected
that continued shaking while sowing could cause a separation of sced
from chaff in the tin and result in a seed delivery gradient as the shaker
was empticd.  An attempt to reduce this variation was made by purifying
the seed by screening through a {inch screen,

The four sowing rates tested consisted of one and two shakes of
unsieved seed and one and 1wo shakes of sieved sced. At intervals, as
the experimental area was sown and seed levels in Lhe shakers dropped,
24 samples of 10 shakes each were collected from both the sieved and
unsieved seed shakers and these samples were subsequently germinated
in the laboratory. Resulls from the germination tests gave an average
delivery rate of 16-4 - 22-3 per cent viable seeds per shake of unsieved
seed and 30-1 4- 26-2 per cent for the sicved seed. Therefore it was
concluded that sieving did not reduce the variability of delivery rates,
but approximately doubled the delivery per shake. This means that
two of the four sowing rates tested were nearly equivalent. These rates
were:—

{a) | shake unsicved seed = 164 seeds per spot,
(b} 2 shakes unsieved seed = 32-8 seeds per spot,
(c) 1 shake sieved seed = 30-1 seeds per spot,
(d) 2 shakes sieved seed = 60-2 seeds per spot.

These rates of sowing per spot were applied both at B feet x 8 feet
spacing and 4 feel x 4 feet spacing in three random blocks and the mean
percentages of spots stocked at age 6 months are shown in Table 14.

28

TasLE 14
Back Transformed Mean Percentage of Spots Stocked— Bulga
Spacing
Rate--Sceds All
per Spot Spacings
4 x4 83 x8
Per cent Per cent Per cent Per cent
16-4 259 286 27-6
kg 322 283 30-2
32-8 -9 352 335
60-2 50-5 26-4 385
All Rates 351 29-8 325

The analysis of variance performed on the transformed data showed a
significant interaction between spacing and rate. This interaction is
attributed to the large difference in stocking between the two spacings
at the highest delivery rate. The interaction between spacing and rate
was not expected, and is believed to be false until new evidence is abtained.
Although there is a trend of increased percentage stocking with rate,
no main effect was statistically significant.

(c) Rate of Sowing and Shade—Bellangry

In the Bellangry experiment all spacings were at 8 feet x 8 feet, all seed
was dusted with dieldrin and only three sowing rates were used because
of the equivalence of iwo shakes of unsieved seed with one shake of
sieved seed. Samples were gain taken from the shakers and germinated
to determine the mean delivery of viable seeds per spot. The three
sowing rates were replicated twice in the no shade treatment and once in
the 50 per cent canopy treatment. Unfortunately one plot in the shaded
treatment was accidentally oversown and because of the foss of this plot
and the differing numbers of replications in each treatment, normal
analysis could not be carried out. However the transformed data were
analysed by the method of fitting constants (Snedecor. 1956, p. 388).
This method allows an analysis of variance to be carried out and gives
unbiased estimates of the population means. The actual and estimated
tmeans are given in Table 15.

TanLg 15
Back Transformed Mean Percentage of Spots Stocked—Bellangry
Shade No Shade All
Rate
Seeds per e e
Spot Estimated | Actual | Estimaled | Actual | Estimated | Actual
percent | percent | percent | percent | per cent | per cenl
19-3 21-5 176 534 56-6 16-7 400
36-7 337 223 66-8 745 50-3 536
734 481 g1t 798 69-5 64-8 741
All L340 40-3 671 66-9 506 | 544

The analysis of variance showed that the presence of cover (50 per cent
canopy) significantly reduced the percentage stocking. The main effect
due to sowjng rate was not significant, but again a trend is cleariy evident.
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It appeared that in both the Bulga and the Bellangry experiments, much
of the sums of syuares due to rate could be explained by a regression of
stocking percentage on rate. Nevertheless, the high error variance
occurring in these experiments demonstrates that more replications are
required for sensitive tests and that those factors unaccounted for in the
experimental designs are of considerable importance. It would appear
that a more basic approach is required in the study of the ultimate fate
of seed placed on a mineral seed bed, particularly with respect to factors
" of the micro-environment which have been ignored in these experiments.
" The large differences in percentage stocking between Bulga and Bellangry,

which occurred for similar treatments in 1961, remain unexplained and .

there is some evidence from previous expenments that in other seasons
the trend may be reversed.

(d) The Relationship Between Rate of Sowing and the Number of Seedlings
per Unit Area

Although the percentage of stocked spots tends to increase with
increasing rates of sowing, differences in rates were rarely significant.
However, these trends may be expressed quantitatively by regression
equations. In order to obtain some degree of comparison with those
areas which were assessed by millacre sampling rather than marked
spots it was decided to use the regression of the number of Tallowwood
seedlings per acre on the number of viable seeds per acre. Theoretically
it may be expected that such a relationship would pass through the origin.
When the data is graphed a linear relationship appears to exist but the
variance of Y (Number of seedlings per acre) appears to vary with X
(number of viable seeds per acre). Thus the data can be fitted to re-
gression model 1A (Snedecor, 1956, p. 153) in which the regression

coeflicient
b — U2
ol

This model is particularly interesting since the ratio yfz is an expression
of plant percent. Four regressions were calculated based on the treat-
ment differenges already mentioned for the sowing trials. The coefficients,
their standard errors and confidence intervals at the 95 per cent level
are given in Table 16,

TaBLe 16
Regressions of number of seedlings per acre (y) on number of seeds per acre ().
Ay = bx)
Treatment b Ss t{.o3)x S» n S‘;g:ﬁ
I. Bulga—No Dieldrin . .[ 0-00884 | 0-00333 | 0-00687 24 .
2. Bulga—Dieldrin ..} 0-01690 | 0-00262 | 0-00541 24 .
3. Bellangry — Dicldrin —
Shade . .| 0-04302 | 0-01823 | 0-04690 6 N.S.
4. Bcltnngry — Dicldrin —
No shade .} 0-08738 | 0-01908 | 0-03310 9 .

Corresponding plant percents are 0-88, 1:69, 4:30 and 874 for
treatments | to 4 respectively. The coefficient for treatment 3 is not
significantly different from zero and the differences between treatments
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I and 2 and 3 and 4 arc not significant, although the trend is obvious
and differences approach significance., These regressions are shown
graphically in figire 6.
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These regressions can be used to calculate the quantity of seed per
acre required to give the recommended millacre stocking of 40 per cent.
There is a good relationship between the number of scedlings per acre
and the percentage of millacres stocked and in general 40 per cent stocking
is equivatent 1o 1.100 seedlings per acre. Thus the required quantity of
seed per acre () can be calculated for ench area and treatment by dividing
1.100 by the appropriate regression coeflicient.

= L1000
)
(e) The Quantity of Natural Seedfall per Unit Area

The previous sections demonstrate the importance of the quantity of
seed delivered together with the effects of dieldrin and retention of cover.
Moreover, plant percents for the 1961 season were consistently higher
at Bellangry that at Bulga.

_In cpmparing large scale empirical experiments on natural regeneration
involving such comparisons as seed bed preparation, canopy cover, and
the number of seed trees present, it is implicit that alternative treatments
have comparable seed sources.  This is normally attempled by regulating
the number of seed trees per acre again on the assumption that all seed
trees behave in a comparable way.

RN T TR
Photo 4.—Metal seed traps used fo sample seed il during burning
treatments.
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routine Tallowwood.seed collection work_demonstrates. that

However,
seed yields vary both between individual trees and between adjacent
compartments, and The assumplions_made in 1a rge scale_experimental
tréalméiits_may not be justified uniess some aliempl is made to relate
the quantity of seedfall to treatment effects. -

Accordingly, some of the experimental areas were sampled for seed
fall by the roving trap technique as described by Cunningham (1960).
Two traps were randomly placed in each treatment and removed to new
random positions after each short sampling period. Because of the
fragile nature of Tallowwood capsules and the severity of regeneration
burns, seed commences to fall almost immediately afier burning treat-
ments. Therefore several metal traps were constructed for the initial
sampling period and these traps were set up just prior to burning in
order to sample the immediate post-fire seedfall (Photo 4).  Subse-
quently these traps were replaced by the light-weight canvas traps for
roving.

The average scedfall per square yard for the first six months after
treatment has been estimated for six of the experimental areas, using the
method suggested by Wilm (1946). The results are given in Table 17.

TanLe |7
Viable Tallowwood Secds per Square Yard

- . Stand: vefT,
Experiment Number l ?ﬁg& Seeds 1;\_:1[(1(:\:(1 ‘l \’:(I}i:lﬁiﬂﬁ
)
I per acre sq. vd l | per cem
&— Burnt .. b Many 29-0 I (-7, 40
9. [Jurnt .. 2 N 1-7 : REEK)
10 --Tractor-cleared .. l Many 14-0 t 5.2 , TR
14 —Tractor-cleared .. Many 1.5 ! 1-n s 2103
1S Burm . . | 2 149 i 1)-R i 125
1% --Burm R | L6 1 6o ! 390

It is apparent from the high standard errors that the means have very
wide confidence timits. The sampling technique can be improved by
using more traps and sampling at shorter intervals.  This is particularly
so for burnt arcas where the majority of seed trapped feil in the first
timé”period afier burning.

Ncy_grlhclegs, _!hp_l.'.E‘!SLI"S‘dO lend, weight 1o the suspicion that the
nt,l_lnfxpr_pf.-ss:csl.t.r:csﬁ.mw_l_fl_good,_gy_igs-to_.ll_l.c.quanliiy_of..ss:qs'.-‘.?.'._bs

expecied and (hat trealmenl comparisons.can be erroneous in the absence
of scediafi daia.

(f) Comparison of Large Scale Trials with Rate of Sowing Regressions

The number of Tallowwood seedlings per acre on those large scale
experiments for which seed quantity data is availahle can he campared
with the regressions obtained from the rate of sowing trinls.  However,
there are no regressions available for Bellangry in which no dicldrin
was used. or for Bulga under 50 per cent canopy. but the represcions do
form a hasis for limited interpolation.  These experiments are histed in
Table 18 and are shown graphically on figure 7.

KX
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TaBLE 18

Large Experimental Areas for which Seed Supply has been Estimated,  Stocking at
Age & Months—Tallowwood

Thousands| Thousands| Stocking | Approx.

Experiment No. and Treatment of of (Millacre | Qunces

Seeds Secedlings | Quadrais) | of Seed

per acre | per acre | percent | per acre

8. Burnt—50 per cent canopy— :

No dieldrin .- o . 140-4 1-22 640 28-1
9. Burni—50 per cent canopy—|

No dieldrin e .. e 247 0-17 95 49
10. Traclor—>50 per cenl canopy—|

No dieldrin .. v .. 618 0-39 14-0 136
14. Tractor—-100 per cent canopy—|

No dieldrin .. .. .- 363 0-33 27-5 7-3
15. Burmi—50 per cent canopy—

Mo dieldrin ‘s .. N 72-1 3-44 80-0 14-4
16, Burnt—50 per cent canopy—

Dicldrin .. o .. . 13-1 1-66 29-7 26
18. Burnt—0 per cent canopy—Nc

dieldrin .. . .- .. 794 | 4-94 950 15-9
—. Burnt—0 per cent canopy—No

dieldrin .. . .. 813 2-73 70-0 16-3

Examination of figure 7 shows that these data generally lie within the
expected range of stockings and that agreement with the regressions is
quite reasonable, Plant percents appear 1o be similar whether the seed
falls naturally or is sown artificially in spots. However, the large increase
in plant percent which is available from dieldrin treuted seed cannot be
obtuained by seed tree methods. Nevertheless, i an area i5 10 be re-
generated by sced tree methods pertinent information on seed tree
spacing is given in the next section,

SECTION V. OTHER REGENERATION ASPECTS

(a) The Use of Seed Trees

Previous reference has been made to Tallowwood seed trees in relation
to their production in the sections on flowering and seeding {Section la)
and rates of sowing (i.e., quantity of seed per unit area—Section LVe).

In nine experimentat treatment areas where Tallowwood seed trees
were employed as the only seed source (experiments 6, 7, 8, 9, 10, 1L,
14, 15, 18) observations were made on the relution between percentage
stocking (millacre quadrats) and distance 10 the base of the neurest
tallowwood sced tree.

For a total of 352 quadrats in these areas figure § shows that to ensure
an initial stocking (age 6 months) of 40_per cent, the distance from a
seed tree bull should not excced 350 feet, while even for 30 per cent
siocking 59 feet is the maximum distance permissible (i.e.,m
110 feet befween seed trees). T
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Therefore if seed trees are to be used as the only seed sou inim
of four evenly-spaced Tallowwood seed trees ;):,n|;)pro.\:imzr::giffi TZT incﬂt?;
d.b.h,,l,shgu.ld__b_r.;_]_q[t per acre. In some stands this number m_a‘y not be
present. while where they are. their use can prove very expensive. Due
to the high inflammability of the soft fibrous bark. which is pe}sistcnl
to the smaller branches. Tallowwood is a very fire 5uscepu:ble s ;:cics
and seed tree losses in regeneration burns are Trequently migh. .

3o

Stia Teee  Bury Crrvemct e F1

Bulga-Dingo Management Plan assessmedt'data"’ﬂhoﬁfhﬂ
royally value for a merchantable 24-inch Tallowwoodito
Therefore the use of four seed trees per acre risks royalty lossea’a
to $33.07. Should these seed trees survive the regeneration bu:
either heavy losses or the gccurren 1ans-defect, a secon
operation will be necessary with an inevitable reduction in st

(b) The Effect of Cover .
Throughout the experimental treatments three main cutting syste
were used to observe the effect of cover upon the germination and survival
of Tallowwood. The systems are:— o
(a) Full canopy retention;
(b} 50 per cent canopy retention;
(¢) Clear felling (with or without seed trees).
The wide variations which occur between treatments due to differences

in locality, time of treatment, site preparation and, in particular, quantities
of seed supplied per unit area prohibit statistical analyses of the effect of

" cover on germination and percentage stocking of Tallowwood (although

Bellangry rate of sowing trials (Section 1Vc) show shade to be significantly
adverse).

By confining observations to- 1961 treatments on burnt seed beds (in

order to reduce these variations as much as possible) we can clearly notice

_trends in species composition and early height growth.

As the canopy, where retained, has a major influence on the composition
of the regenerated stand, tables used in this section quote stocking per-
centages (millacre quadrats) and- mean heights for “other species” as
well as mean heights for Tallowwood. “Other species” include E.
saligna, E. campanulata, E. quadrangulata, E. laevopinea, E. acmenioides,
E. globoidea, E. gummifera and Tristania conferta.

Table 19 shows the percentage stocking (millacre quadrats) for “other
species” with varying degrees of shade and compares mean heights at age
15 months for Tallowwood and other species.

TasLe 19
Showing Effect of Shade on Tallowwood and Other Species and Differences in Mean
Heights
. Mean Dom.
Stocking Heights at
(Millacre
E . No. of Quadrals) Age I3
Degree of Canopy xperi- | Millacre : Moniths
Retention N""e';; Quadrals
umber | Assessed Brumendenl Haha
Other « | Mther
Species ™ Species ™
“ b fect feel
Full Canopy .. 6 19 20 [RRH 0-2 05
50 per cent Canopy 0. 15. 16 [RE) 52 [RE)} 11 2.7
Clear Felled 11,18 8n R L8 26 4-1

* N —Tallowwood
quantitics.

stocking tigures arc not comparable duc 1o virving seed
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An examination of Table 19 supgests that:

{1) The retention of full canopy advers i .
o py r. ety affects early height growth

(2) The retemion of 50 per cent cano i i
‘ g ( py creates a high stocking of
less destrable species, which are abl e
b the sty Stae e to outgrow. Tallowwood
(3) Clear felling minimises competition fr i i
] s competition from less desirab
and promotes early height growth of Tallowwood. able species

(c) Introducing New Species

& SIO g Of " d and 0n
Ih w Erowt h rate Ia OWWOO0 the pool qual"y Of SEC d
glo'i!h Biue Gl""‘ p!ﬂlll[:ted an Ill-esllgatloll nto the "'tloduc“on of
Sl.lllablc new SPECICS.

Mm?y uselul qucies are associated with the Tallowwood-Blue Gum
lylﬁ, such as E. pilularis, E._crmreronif, E. grandis and E. campanulata
while £. cloeziana and E. obliqua were also considered worthy of trial

Trial sowings were replicated in s i
quare chain plots ade :
50 per cent shade both at Bulga and Beltangry. b under no shade and

Both the 50 per cent shade replications proved ineffecti
due to an extremely heavy stocking of n:ﬁural germﬁi‘::l?:tl::’op:’rggggley
providing species (see ulso the effect of cover, Section Vb), while lh'
no shade Bulga ptots also failed (here a 30-day lapse between burnine
and sowing assisted in creating very severe weed competition) ThE
Bellangry no shade treatment now shows an interesting stand, the resul
of which are summarised in Table 20. ' ue

TabLE 20
Showing Percentuge Stocking and Heighty for Eight Species in the New Species Trial

Spots Stacked Heights[:;r; ftt:}e’I, age 45
nths
Species
Apge Age
9 months 45 mgnlhs Best Mean

. per cent per cent

. grandis .. .. 0+ .
E. c&_impa{rulum .. .. 222 2;? :Zl§g %38
E. pn;tflaru . .. 60-0 40-6 30-0 19-5

. seligna .. .. .. 100-0 562 20:0 18-0
E, cameronii .. .. 62-5 345 22:0 10
E_ obligua .. .. 22-5 14-0 20-0 10-0

- HHcracorys .. .. 92-1 42-1 16-5 5
E. cloeziany .. et 375 No Survivors ?

The way in which Tallowwood is ou in hei is stri

v tclassed in height growth is strikin
and.lhe_rcluuve success of E. pilularis (probably lhge most desirab]gé
zF:rf:’css)o;slﬁ!1coura_g|nlg1. E. grandis performed very well, but as young
stands of this species have recently been proved 10 be very défective, i
introduciion canitol be r'e"éiihn'ﬁ'enyaed. broved lo be very deftetive. it
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Both E. campanulata and E. cameronii show up well, but E. obligua
and E. cloeziana appear less suitable.

E. laevopinea was not included in this trial but the performance of
this species on similar sites warrants Its inclusion in further trials.

It is suggested that the introduction of E. pifularis and E. laevopinea,
either by sowing or jiffy pot plaating, could be further tried on a semi-
routine basis, preferably by snig track extension treatments.

CONCLUSIONS

The results from (his series of experiments tend to illustrate that many
difficulties are still associated with regenerating the Lype o Tallowwood,.

The extremely slow height growth of this species, even in those experi-
ments where conditions would be expecied to approach the optimum
for its development, make the practice_of Tallowwood regeneration of
doubtful benefit. T

Sged trees have proved to be of only limited use; seedfall_can occur
throughput the year and it is exiremely difficull 1o forecast the time and
quantity of seedfall in any one period. in oneé year and in any ong stnd,
while a minimum of four seed trees is required per acre 10 obtain adequaie
stocking. T
A —————— =

As seed bed preparation by means of burning is generally both costly
and hazardous, while also providing muximum competition (and the
disadvantages associated with this), mechanical clearing followed by
sowing or planting appears the best method available 10 obtain a satis-
factory stocking. Taking cosis into account, the method of snigtrack
exlepsions_(preparing_approximately sixty per cent of the minerul soill

Je

seems the most promising method available.

This method of clearing combined with the introduction of more
vigorous species, such as Ewcalypius pilidaris and E. laevopinea, either
by spot sowing or Jiffy pot planting, is recommended for further trial.
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APPENDIX |
LIST OF SPECIES MENTIONED IN TEXT

Botanical Name

Common Name

Family

Acacia binervata D.C.

Acacia elata A. Cunn.

Acacia irrorara Sieb. ex Spnng
Ackama paniculata Engl.
Callicoma serratifelia Andr.
Casuaring torufosa Ait. .
Cryprocarya rigida C. Meissner
Dodonea triguetra Wendl.
Drimys spp. .

Duboisia myapormdes R. Br,
Eldeocarpus retictlaties Smith
Endiandra sieberi Nees
Erigeran canadensis L.
Eucalyprus armenlmd'es Schau

Eucalyptus  cameronii  Blakeley &
McKie.

Eucalyptus campanulara R. T. Bak. &
H. C. Sm.

Encalyptus cloeziana F. Muell,

Eucalyptus delegatensis R. T. Baker

Encalyptus globoiden Blakeley .

Eucalyprus grandis Hill ex Maiden ..

Eucalyptus gummifera Gaerin.-Hochr.

Evcalyptus laevopinea R. T, Bak

Encalyptus microcorys F. Muell.

Euwcalyptus obligrua L'Herit.

Eucalyptus pilularis Sm.

Eucalyprus quadrangilata Deanc &
Maiden,

Eucalyptus regnans F, Mucll.

Eucalyptus saligna Sm.

Helichrysum diosmifolium Vent.

Kennedya rubicunda Vent.

Lantana camara L. ..

Orites excelsa R. Br. ..

Phytolacca octandra L.

Rubus moluccanus L.

Rubus moorei F. Muell.

Schizomeria ovata D, Don. ..

Senecio loutus Forst. ex Wild

Solanum armatum R. Br. .

Selanum mauritianum Scop.

Syncarpia glomulifera Sm.

Synoum glandufosum A. Juss.

Tagetes nimta L.

Trema aspera Blume

Tristania conferta R. Br.

.| Two-veined

Hickory
Watile,

Cedar Wattle

Black Wattle

Corkwood

Callicoma

Forest Oak

Rose Maple

Hop Bush

Drimys

Duboisia ..

Blueberry Ash

Pink Walnut

Cobblers Peg .. ..

Marrow-leaved White|
Mahogany.

Diehard Stringybark

New England Blackbutt..

Gympie Messmate
Alpine Ash

White Stringy bark’
Flooded Gum
Bloodwood
Silvertop Slrmgyb1rk
Tallowwood
Messmate

Blackbuit ..
White-topped Box

Mountain Ash .
Sydney Blue Gum
Sago Bush .
Soldier Vine
Lantana

Prickly Ash

ink Bush ..

Crab Apple

Fireweed ..

Wild Tomato

Wild Tobacco Tree

Turpentine

Scentless Rosewood

Stinking Roger

Peached-leaved
Bush,

Brush Box

Poison

Leguminosae.

Leguntinosae.
Leguminosac,
Cunoniaceae,
Cunoniaceae.
Casuarinaceae.
Lauraceae.
Sapindaceae.
Magnoliaceae.
Solanaceae.
Elacocarpaceae.
Lauraceae,
Composilae.
Myriaceae.

Myrtaceae.
Myrlaceae,

Myriaceac,
Myriaceae,
Myrtaceae,
Myrtaceae,
Myrtaceae.
Myrtaceae.
Myrtaceae,
Myriaceae.
Myriaceae.
Myrtaceae.

Myrtaceae.
Myrtaceae.
Compositae,
Leguminosae.
Verbenaceae.
Proteaceac.
Phytolaccaceac.
Rosaceae.
Rosaceae.
Cunoniaceae,
Compositae.
Solanaceac.
Solanaceae,
Myrtaceae,
Meliaceae.
Compositae.
Ulmaceae.

Myrtaceae.
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Natural regeneration in wet sc{erob,hyllffores_t with
an overstorey of Eucalyptus microcorys,
E. saligna and Lophostemon confertus

G. C. King

Forestry Commission of N.S.W.. Wauchape, N.5.W. 2448,

Summary

Natural regencration in wer seleraphyik forest dominated by Encalvpius microcorys, E: slah';na nnd. Lophostemon ('!Jl’lffrflu
in the mid north coast of New South Wates was investigated 5y survey and relating past silviculiural history 10 present stocking.

At all sites examined sulficient regeneration was obiained 1o replace the scterophytious overstorcy with or n-iaho_ul p_osl-!ogm.ng
burning. The principal wlerophs Il oversinrey species present prior 1o logging were all present in the regeneralion irrespective
of the cilvicultuzal trezement. Posi-logging butning increased regeneration stocking and favoured the esiablishment of £. safigna.

respectively.

Intraoduction

Wet sclerophyii forest dominated by Eucalvpius
microcorys F. Mucell. {1allowwood), E. saligna
Sm. (blue gum) and Lophosicmon conferius
R. Br. tformerly Tristania confertal (brush box)
occupies in excess of 200 000 ha of State Forests
in New South Wales. It eccurs from Bulahdelah
in the south northwards into scuthern Queens-
land. It is a highly productive forest type and a
major producer of hardwood sawlogs among
other forest produgts,

A survey was undenaken (o examine voung
stands with dilferent known silvicultural histories

“in an endeavour to relate present stocking of

natural regeneration to previous historv, Silvi-
culiural practices used previously have included
group selection logging. logeing with seed tree
retention. heavy logging with and without posi-
logring burning. ringbarking of abl standing trees
after logeing. sowing following burning. and snig
track extension and tractor clearing followed by
planting. Sites thar had been subject to group
selection logging or on which seed trees were
retained provided the oprortunity 1o assess the
effect of greater canopy cover on regeneration
establishment and development compared with
the sites that had undergone heavy logeing, Sites

. -

Revised manuseript received £ December 1984

Soil disturbznce and everhead cover were found 10 be imponant faciors in regenceration establishment and development

that had been subject to tractor clearing, ring-
barking, sowing or planting, were not included
in this study of naiural regeneration.

A number of foresiers have observed that
regeneration rarely becomes established unless
mineral soil is exposed sulficiently to allow

intimate contact between seed and soil. This can,
be achieved cither by fire or mechanical means,

such as tractor.

Van Looen (1966) conctuded that many difficuliies
still remained in regenerating this forest type
particularly in regard (o obtaining a satisfactory
stocking of E. microcorys. The characieristic
dense mesic undersiorcy, vigorous weed colonisa-
tion following disturbance and irregularity of seed
fall (Van Loon 1966) were all considered to con-
tribute 10 the uncertainty of successful regenera-
tion. As a result of the rapid weed colonisaiion
there is limited time available for regeneration to
become established.

The= use of fire as a silvicultural 100l is not alwavs
possible due to the moist conditions of the site.
When burning is carricd owt successfully the area
of receptive seedbed is incredased but 30 too is the
subsequent growth of weeds. -lcacia spp. are
ofien a2 major cemponent of firc-induced weed
populations (Van Loon 1966).

b

Natural regencration in wer sclerophyll forewt with an overstorey of Evcalypius microcorys, E. saligne gnd L¢

In the Washpool area (For. Comm. NSW 1980)
the most moist sections of this forest 1ype (namely
those areas with a high proportion of L. confertus
in the overstorey and a well developed rainfarest
understorey) were considered difficult 1o regener-
ate whereas the less moist sectiond further up the
slopes regenerated satisfactorily.

Regencration assessments by ¥an Loon (1966}
and Gatenby' (pers. comm.) were by means of
permanent milacre quadrats (4m’) at one chain
(20 m) imervals on random lines. This was
probably not the most suitable method of
assessment as small circular plots lack accuracy
in all but situations of high stocking unless large

numbers of plots are measured (Horne 1976). The -

aumber of milacre plots used by Van Loon and
Gatenby were generally inadequate to obtain a
reliable stocking estimate considering the low
percentage of siocked plois often obtained.
Overall sampling intensity averaged less than 1%,
Horne (1976} also showed that the point-to-plant
methad is simple and easy to apply and is
theoretically suited to the assessment of randomly
distributed populations.

lower Creck S.F, |, .

Mount Boss 5.F. . .. {EMPSEY
Doyles River-Bulga & Dingo S.F._._t? { PORT
NEW BULADELAM -

SOUTH
WALES

SYDNEY

Figure 1. Lncating of Suate Foresss sampled in rhis surds,

The sindy siles

Tuwenty three study sites were selected at altiludes
ranging from 300 to 900 i in escarpment and
mountain couniry adjacent 10 the river vallevs of
the mid north coast of New South Wales. They
accupied a wide area (125 km x 45 km) between
laiiede J0°30° and 35°45° South and longitude
153°00" and 152°30° East, They were up 1o 80 km
inland from the coast. from Taree in the south
to Kempsey in the north, The study  sites
{Figure 1) were locaied on the Bulga.Dingn.

I Gaweaby, M. 1., Foresier, Forestry Conmmission of NS, W,

Doyles River group of State Forest
Mt. Boss State Forest (5 sites) and L
State Forest {2 sites).

Annual rainfall throughour the area
high with a summer maximum. Th
representative sites together with o1l
dara are given in Table 1. Maximum t
reach 40°C during summer and
temperatures often drop below 0
winter. Frosts often occur in open a
the winter,

Soil 1ypes vary from site 10 site but
deep and moist, They include yellow
red carths and krasnozems and are de
a range of parent materials of both s
and igneous origin.

The wet sclerophyll Toresi Iype w
generally has an oversiorey of E. n
E. saligna and L. confermns. Other
eucalypls are generally on drier siles «
ridge 1ops and include £. acmenoid;
(white mahogany), £. andrewsii ssp. co
R.T. Bak. & H. G. Sm.) (New Engk
bui), E. cameronii Blakely & McKi-
stringybark) and E. lsevopinee R
(silvertop stringybark). Svacarpia g
(Sm.) Nied. (lurpenting) is anoiher
overstorey specics particulaly ai lower -
Depending on soil fenility, moisture re
the site and previous disturbance such ;
mesic undersiorey can vary from § m :
height, and on the study sites it is genern
than 0 m. The principal undersian
include tall rainforest trees such as Sc.
ovaia D. Don, Caldchivia panicutosa 4
Engler. and Endiandra sicheri Nees.,
comman minor understorey specics ar
carya rigida Meisn., Synown glanduler
A. Juss., Trochocarpa lavring R, B
carpus reticulais Sm. and Evopman
R. Br.

Following heavy logeing ihe weed grow
prolific, especially il the arep has be
Flovd (1966) showed that increased wer
will result from burning ol logging sl
pared 10 mechanieal seed bed prepat
Iractor. Floyd (1976} Nirther showed
weed species composition varied with |
sity. The initial vegetation consisting ¢
and early successional species {weeds) on
three specics of Ribus, four spevies of &
four species of Acacia. Kennedia n
(Scheev,) Veni., Helicheysion  dioss
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Tabte 1. Climatic duta for weather stations cluse to study sites.

Femperature {(C)

Elevalion Mean annuzl Mean min. Mean max.
(m) cainfall (mm) July January

River 1036 1516 28 25.4
Lower Creek S.F.) . .
wons Camip B69 2155 . 4,7 23.
Bass 5.F.)
Hill 630 1673 6.3 2.1
1 S8.F)
. River 8.F, 838 1431 4.1 243

21 and Polyscius sambucifolia (Siever
ms. The wwo vines Cissus Avpoglanca
d €. umarctica Vent, often form a

of known logging and silvicultural
«¢ dating back 10 1954, were assessed.
wiged in area from 2.5 10 27.0 ha.

o-plant method (Corttam and Curlis
sed 1 assess regeneration. [n the fietd
d the establishment of parallel grid-
< location of plot points a sel distance
these lines. The first line and the first
sn each line were randomly tocated.
ception of three sites (68/1, 237 both
istance was measured from the plot

_eneralion within a maximum disiance

yn the point and if one¢ or more
ere recorded the plot was considered
" the average distance from point (o
ded 6 m the stocking would fall below
a as follows:—

10000

(2dy

.stocking (Lrees/ha)

: mean distance poinl to plaot (m)
ver three sites the point-centred quarter
ouam and Curtis 1956) was used with
w distance from point o plam of 30 m
wmally collecied for another purpose).
lated stocking for all sites was then
iy muhiplying it by the percentage of
lots. The number of plots on each
1 site ranged from 31 1o 130, with the
umbers at the sites of smaller area. This
. an average samphinyg inensity of 8.3%
wuch greater than thut achivsed by Van

-te-plant method only gives an accurate
.imate when the population is randomty

distributed. Natural regeneration is not always
randomly distributed, with aggregation oflen
occurring. Pielou (1959} developed an index of
non-randomnaess using point-to-piant distances
and 1his was used to test resulls obtained in this
study.

Individual plo1 parameters measured included the
distance 10 the nearest Eucalyptus or Lophos-
temmon confertus seedling or sapling and he
distance to the nearest competitive regenerating
tree up to a maximum distance of 6 m from .|11c
plot point. The nearest competitive regenerating
tree is one that is equal to or greater in height than
surrounding regrowih vegetation, consider.ed
highly likely to be successful in competition with
the surrounding vegetation and with good potent-
jal for reaching the oversiorey. Both measure-
menits can refer to the same tree, and al times even
il a plot is stocked no compelitive tree may be
present. Finally, for each regenerating tree in each
plot, as well as its species identity, a record was
made as 10 whether it had become established on
a mechanically disturbed or a burnt substrate.:rc
determine the relationship between regeneraton
stocking and soil disturbance onty reccmly togged
unburnt sites up to seven years post-logging were
assessed as the evidence of soil disturbance
beeame obscured afier a few years.

Where suitable aerial photographs were available,
the species composition of the overstorey canopy
betore logging was determined together with the
percentage vanopy retained afler logging. chh
site was stratified into four cover classes using
aerial photographs. The classes were dense
{70-100%%}, mid dense (30-70%), sparse (10-30%%)
and very sparse {0-10%). Using the area of each
stratum and the assessed cover class the average
pereentage canopy cover alter fogging was
determined for each site. Plant species lists were
prepared for each of the 23 sites.

To determine likely survival and growth rates of
the regeneration, existing long term growth plots

Natural regeneration in wet sclerophyll forest with an overstorey of Eucalyprus microcorys, £, satigna and Lophastemon 57

in the same forest type at Doyles River State
Forest and Brooklana State Forest near Dorrigo
were examined.

Resulis
Site similarity ’

Aliltough sites were separated geographically they
had a high degree of similarity in 1erms of plant
species composition {Table 2). Al sites were
towards the maister end of the wel sclerophyll
forest spectrum with a well developed rainforest
understorey prior to logging ranging from 10-30 m
in height. Twenty six rainforest tree species were
recorded thal had a capacity 10 exceed 30 m in
height. Al sites carried at least two of these
potentially tall rainfarest species, and 70% of the
sites carried four or more species.

P

Table 1. Similarity of ike 23 sites examined Io wei sclerophyll

forest as indicated by the number of sites ai which (he same
plant species oceur.

Species No. of sites where

species occurs
Eucalyptus microcorys F. Muell. 13
Eucalypens saligna Smi. 23
Lophosiemnon conferius R, Br, 23
Cutdctuvia paniculesa (F. Muell.) Engles. 23
Schizomeria ovata D, Don 22
Cryrocarva rigidu Meisn. 22
Archirrhodomyrius beckleri (F. Muell.)

A, L Scon 21
Syaoumt glandulosum (Sm.y A. Juss 18
Trochucurpy lauring R, Br, 8
Psychosria loniveroides Sicber ex DC. 1B
Eupomaria fauring R_ Br, 17
Cissus untarcriva Vent, 17
Endiundra sicberi Nees 16
Eluevcurpus reticuluins Sm. 1]
Avaena smithii (Poir.) Merr. & Perry 14
Rapauva variabilis {R. Br.) Mez 14
Cryprocarye glancesens R, Br, 13
Cryplocarya microneura Meisn. 13

A few rainforest tree species were recarded at only
one or two sites but these did no1 appear (0 be
indicator species in terms of the lkely success of
hardwood regencration, although the limiled daa
did not allow any conclusion to be drawn. None
of these species would be considered rare and it
is likely that wet sclerophyll forest is a marginal
environment for them, Iy this case the rainforest
species included  Stounea  woollsii F. Muell.,
Géissuly benthamivne F. Mucll., Elaeocarpus
hohspreraliny B Muell,, Raloghia fucida Endl. and
Quintinia sivberi DU,

Tortal regeneration stocking

When the index of non-randomness developed by
Pielou (1959) was applied to the point-10-plant
distances and regeneration density it was found
that regeneration had an aggregated distribution
on B7% of the siudy sites. Aggregation is
probably due 1o site heterogeneity and repro-
ductive clumping. The fact that regeneration is
aggregated means that the point-to-plant method
has not resulled in accurate density estimates but
rather under-estimates (Cottam and Curiis 1956).

Additionally, the inability 10 ascribe a true
distance value 1o points where no regenerating
tree was found within the arbitrary maximum
search radius of 6 m has almost certainly resulted
in stockings obtained being slight under-esti-
mates.

Both these weaknesses in methodology result in
conservative estimates of regeneration. This is
acceptable for this study in order (o determine
whether successful natural regeneration estab-
lishinent is possible in this forest type.

A number of facirors determined whether the site
was burnt following logging, including silvi-
cultural practices current ar the time of logging,
the availability of tractors, the cost of tracior hire
and the posi-logging weather conditions. The
relative moistiness of ¢ach area was not the
deciding factor. No tractor disturbance additional
10 that associated with logging was carried out
on any of the 23 sites assessed.

On eleven of the assessed study sites involving 894
plots, which had been burnt afier togging the
median regeneration stocking was 977 trees/ha
with a stocking range of 291 10 2384 trees/ha
(Table 3). None of the burns ¢overed 100% of
their area as the most maoist sections of this forest
1ype are almost impossible to burn and will only
burn under the most extreme weather conditions.

Twelve of the assessed study sites, insolving 1196
plots, received no follow-up post-logging burn.
The regeneration stovking range on these sites was
63 10 574 reesfha and the median was 290
trees/ha (Table d), which is much lower than that
recorded at sites in areas receiring a post-logging
burn.

The regeneration stocking was signiftcantly higher
on the burnt sites than che unburnt  sites
(p <U.001, Mann-Whitney Rank Sum Test).
There was no relationship betw een regeneration
stocking and time since logping oo sl bat
or unburnt sites.
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‘Table 3. Regenerativn stockiog on wel selerophy il forest slies thai received a pust-lopying burn, Table 6. Presence of regeneration on logged wet sclerophyil forest sites sod its relasivoship with rewafned cagupy Cover
seneration  Plots (.00 ha) stocked  Regeneration Species compasition o regeneration Sire Regeneralion Canopy Plots (.01 ha) Total tegenerarion Plots (.01 ha} Competitive
age with regenctaiion stocking E. microcorys E. saligna L. confertus Orher age cover stocked u:nh stocking stocked with regeneration
{yrs) () {trecs/ha) (%) (%) (%) Eucalyptus ip. mamfg regencration competitive stocking
(%) - ] regencration
1 byrs) [ () (%) {trees/ha) ) (trees/ha)
3 98 123 16 46 14 4 1 pyen —
3 ] 339 51 "4 9 — L 50, 9 314 60 186
3 84 $68 2 10 u 34 12141 4 14 58 196 53 207
4 160 1170 ] 2 b} 15 , g 4 19 n 289 58 185
8 % s M 4 ” - 08 s - 1 % 74 “% 18
9 98 1703 16 32 5i I % 7 i 23 &9 3 66 168
17 9 31 39 15 46 - 2 20 2 100 1479 100 538
0 100 1312 61 18 18 - o 3 100 1312 % 283
0 100 1479 ” 5 4 18 1571 2l 9 100 2334 100 35
2l 100 97 kL) 16 P4 k] , 9 21 24 100 b ] 14
u 0o . 2384 4 5 —s - : bt 2 36 n 338 33 150
9 36 1% L} 1 i s u " n P p bt
L1047 36 1] 25 8 H 33 25 53 47 156 20 S8
. i8 25 20 30 13% 39 83
* Present but nod io a pha i 18719 26 2 £ 288 b e
i i |

ble 4. Regenerativn stuching on wet sclerophy il Torest sites which were not burned following Ingging.

cgenerarion  Plots .01 had wocked  Regeneration

Species composition of regencration

age wilh regencration stocking E. microvorys E. saligno L. confertus Other
(yrs) (a} (trecy/hay {%) (%) {%h) Eu:‘n.r_:;_t?.r;rs sp.
3 k) 63 i) 3 63 —
3 ™ 3t kF] 39 26 b ]
4 - 1) 289 21 14 62 —_
+ n 313 63 X0 17 -—
4 58 396 33 25 32 -
5 H 4 16 12 12 35
7 o9 2 B )] 19 40
2 13 333 1 6 87 —
21 n 291 38 | 61 -_—
b1 47 136 46 6 48 -
% 50 135 19 12 69
% 82 288 28 5 68 -
290 M 10 35 -
283 34 13 46 7

slorey species composition was similar
went and unburne sites before logging,
pecies were present in the regeneration
. The percentage of E. microcorys
. regeneration was similar at burnt and

sites. The percemage of E. saligna
lion was significamly higher on burnt

. unburnt sites (P <0.05), and cor- |

ngly the percentage of L. vonferius
tion was significantly higher on the
sitgs {P <0.05, Mann-Whitney Rank
£

tive regenerution und retained canupy

ily possible 10 examine the relativoship
competitive regeneration and reiained

canopy cover for those sites shown in Table 6 due
1o lack of data for the other siudy sites.

Once seedlings become established the type of
Table §. Specley compusition (o) of the pre-lugging oventorey

and the subsegueni regeneration on sites burni and unburnt
after fugging, wet scleruphyll Forest, nonbern N.S.W,

Species Burnt Unburni
siles  sites
Euwvalvptus Pre logging overstorey 40 41
HCrGCorys Regencration - 16 1
Eucalypius sofignu Pre logging oversiorey 24 [l '
Reyeneration 31 ! IJ_,‘
Luphustenion Pre logging overstorey 21 1 2]
confertus Regeneration 2% {_ %
Uihier Excahjins Pic logging wverstuzey 15| (M
spp. Regeneration 8 7

Competilive regeneration {stems/ha)

100

600

g

seedbed, burnt or otherwise, is considered 1o be
less significant for seedling development than
compelition for available site resources. Thus the
effect of retained overstorey canopy is shown for
both burnt and unburnt sites in Table 6. No
relationship is eviient between the total regenera-
tion siocking and percentage canopy cover
relained. Possibly this is due to the fact that bath
L. confertus and E. microcorys are relatively
shade 1olerant. However a significani selationship
(P <0.01) was found between the development
of competitive regeneration and percentage canopy
cover retained (Figure 2), as follows:

y = 33267000

0 o X 10 W 0 60 70 80
Canopy retention {7}

Figure 2. Stocking of competitise regeneention (Evcalyprus
spp. and L. conferius) and retained eanopy cover
114 sitea).

y = 352.6e 0
y = Swocking of competitive regenera-
tion (trees/ha)
x = Canopy retention of overwood (%}

Thus the stocking of competitive regencration 13
inversely related 1o the amount of relained canopy
cover, This means thar with a more open canopy
following lopging more of the Eucalvprus spp.
and L. conferius regeneration will grow fast
enough (o achieve competitive siatus.

Regeneration and soil disturbance

T:hg density. of regeneration was significantly
higher on plots where soil disturbance was evident
(P <0.05, paired t 1es1) (Table 7).

Survival and development of regeneration in
regrowth stands

The likely monality and growth rates in regrowth
stands may be estimated from daia from two
long-term growth experiments in the same forest
types, onc on Doyles River 5.F. and the other on
Brooklana S.F. (Table 8). [n the experiment al
Doyles River S.F. the predominant species present
is £, microcorys with E. saligna as an associate
whereas al the experiment ai Brooklana S.F, the
predominant species present is also E. microcorys
but L. confertus is the main associate.

The resulis in Table 8 indicate there is very little
mortaliey over tite in the regeneration from the
larger sized trees (> 15 em diameter breast height
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Tabte 7. Regeneration stocking and its relationship 1o soil disiarbance In wet scterophyll forest.

Site No. Time since Soil disturbance present Soit disturbance not ohvicus
logging ,  Plots stocked Regen. stocking Plots stacked Regen. stocking
with regen. with regen.

(yrs) 1) {trees/ha) (%} {trees/ha}
173 3 92 369 .46 139
6 4 B4 178 48 128
12112 4 87 543 55 187
12171 4 T 634 35 118
107 5 76 1218 18 (B]
] 7 9 k) 49 134

over bark at the time of first measurcment) which
would be of dominant or codominant status in
the regenerating stand. 1 is these trees that are
actively growing and are expected 1o form the
overstorey canopy of the future. The best 100
trees/ha in the regenerating stand show a mean
annual diameter increment of 1.07 cm at Dovles
River and 0.97 cm at Brooklapa, This would
indicate that a tree of $0 ¢m diameter could be
awtained in 50-70 years and a tree of (00 cm
diameter could be attained in 100-120 years.

Table 8. Sonival of regenerntinn in grow(h experiments in
wel xclernphy 1 foresa a1 Doy les River S.F. and Rraokiona S5.F.

{a) Dovies River S.F.

Diameter ctass Trees/ha Trees/ha No. palemial
at age 18 alive remaining averstorey
{d.b.h.o.b.y  age 15 alive at treessha  (periodic
{cm} age 1%° annual diameter
increment
>0.%5cm)
5-10 ané 187 0
10-15 m 352 13
15-20 ne 1ne 186

Toal 1108 B7R s

* May not uill be in the samé size claxe as a: ape 14

(b} Brookiona S.F.

Diameter ¢lass Trees/ha Trees-ha No. potential
arage W0 alive  remaining oversiorey
{d.b.h.o.by age 20 alive ar treesfha  {periodic
fcmt age 40" annual diameter

incremen

=00 om)
5-10 457 06 o
1015 16F [R1 L\]
15.20 136 116 M
204 37 172 116
Townl 14 910 148

* Atay no1 still be in the same vize class as an ape 20.

Discussion

The overstorey ol a mature wet sclerophyll forest
of the 1ype under study generally has a stocking
of 40-65 trees/ha (Horne? pers. comm. §983).
They rarely form a closed canopy in a mature
forest and the gaps in the canopy may be of
varving size. In the study sites these gaps averaged
11%% of the area of the lorest in the unlogged
condition as determined from aerial photographs.
For regeneration 1o be adequate slocking should
be high enough, allowing for natural mortality,
1o achieve a similar result, i.e. at least 89%
canopy coverage of the site,

On those sites where an assessment was made of
trees with good potential for continuing develop-
ment {competitive regeneration) sufficient stems
were present to provide a full overstorey canopy
(a1 least 89% canopy coverage). On sites 18 and
$3 where the stocking of competitive regeneration
was relatively low it was still considered to be
sufficient as it was more than 25 years of age. of
small pole size, and mortality was expected to be
negligible.

All areas assessed carried regeneration of the
overstorey species present before logging with
stockings varving markedly on both burnt and
unbuent sites. However, the assessment technique
failed 1o provide the basis for an explanation of
the wide range of stocking obtained. There is no
evidence to suggest that the unburnt sites were
more moist than the burnt sites based on the pre-
logging sclerophyllous overstorey species com-
position (Table $). The higher stocking levels of
E. saligna regeneration on burnt sites compared
lo unburnt sites appears to be related to the
burning. 1t is considered that the removal of the
dense understorey vegetation by burning would
favour the establishment and survival of the laster

* Horne, R. R., Forester. Farestry Commission of NS, W,
* Baur, G. N., Silvieulturist, Forestrs Commission of N.S. W

Natural regencration in wet sclerophyll forest with an overstorey of Eucalyprus micracorys, E. soligne and Lophoste:

growing more light demanding E. saligna. In the
unburnt stands the more shade tolerant L. con-
Jertus regeneralion could be expected Lo survive
longer amongst the dense residual understorey
végetation. This was seen to be the case and
dccounts for the higher perceniage of L. con-
JSertus regeneration on unburnt sites.

In this study all the sites that received a post-
logging burn regenerated with stocking levels
more othan sulficient to replace the overstorey.
The distribution of regeneration through assess-
ment areas was good with 96% of plots (0.1 ha)
being stocked with regeneration. Although good
regeneration resulis have been found in this study
following post-logging burning il is not a
guarantee of success. There have been occasional
failures due 10 lack of seed, frost, and post-burn
leal fall covering the ground preventing estab-
lishmem (Baur! pers. cormm. 1982). Nevertheless,
the burning has gencrally been successful in
creating a smtable seedbed for seedling estab-
lishment,

In this study those sites that did not receive a post-
logging silvicultural burn had generally lower
stocking levels than the burnt sites, and only 65%
of plots were slocked with regeneration. Although
the overalt mean stocking for each of the unburnt
sites was sufficient to again form a wet sclerophyll
overstorey in the future, there were some small
gaps without regeneration throughout these sites
as indicated by the 35% unstocked plots. Some
gappiness may be acceptable, as it was not normal
for the former undisturbed wet sclerophyll forest
to have a continuous closed oversiorey. However
it is desirable to determine why scleraphyllous
regenération does not develop on some sites so
that in future silvicultural manipulation may be
possible 1o ensure regeneration on any potential
problemssite. Information relating to seed availa-
bility, weather conditions and weed growih
following logging was not available in this
historically-based survey so it was not possible 1o
determine why gaps in regeneration occurred in
some places. Further research would need o
examine both regeneration establishment and
early development under a range of environ-
mental conditions, This could involve the experi-
mental sowing of seeds of the imporiant species
at a number of locations and at different times
to take account of varying seedbed condition.
residual overslorey, position on slope {moisture
relations), weed and undersiorey competition.
climatic and other factors.

Conclusion

There are six conclusions concerning rep
establishment and development (o arise
study.

1) In almost all cases the lorest mar
expect to get sulficient regeneration 1
the sclerophyllous overstorey with o
post-logging burning.

2) Regeneration stocking is significam
on sites that experience a post-logg’

3) Regeneration establishment is grea
soil disturbance has occurred.

4) Post-logging burning favours the
ment of Eucalvprus saligna.

5) Regenerarion growth rate decreases
reasing residual canopy.

6) There is littte mortality over time
competitive regeneration of codomin
with diameler exceeding 15 cm.

With an increase in the intensity of log:
will be a reduction in 1he residuab cn
increase in Lhe area of soil disturba
improved regeneration establishment a1
rate. The developmeni of all the reg
species will be laster in openings with
light.

The options for the forest manager depe
future plans lor the stand. If his aim
to replace the sclerophyll overstore:
reasonably heavy logging-only operaii-
be satisfactory. If the manager has a sm:
market and desires to thin the regenerat
it would be necessary following loggin:
to increase the area of seedbed by bu
mechanical means) to gain denser rege
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fffect of Burning on Regeneration from Seeds
in Wet Sclerophyll Forest.

SUMMARY'

The imporiance of Jormant buried seeds of undersieicy specics of the wel

szlerophyll foress of northern NSW. is discussed in relation 1o their perminaion
ubility fallowing fite or mechanical or chetical abrasion, ) . .
The optimun lemperatures for germination were determined for the mate commo
1pecics. o .
The intensity and frequency of burping was shown to aifect the species composiiion
of the regencration very sigrificantly.

INTRODUCTION

“The occurcence of fire in Australia is generally regarded n_s.piccetc)!mg
the arrival of white man 200 years ago and even that of the al?olrllgt.ms nh")cl;:
30,000 years ugo (King 1963, McArthur 1970, Gill 1975). L[:!gl'nlnng ‘|v97|5)
is still responsible for the burning of signilicamt :_m:ns‘: (‘ vis| crs' )
doubtless caused the burning of large arcas of the drier \é\__:;.mllon ;)‘pc:b.
irrcaulur intervals and au varying inlensikes before the arnival of l};]a ‘o-
rigines. Heislers (1975} considered fires 10 be more frequent Lll)u;to . t:\'.lcr
intensity duriag the aboriginal era. Enropeans have manipulaied the vegeld

vion by planting exotics_and by lopeing practices. 1his 1as 1¢ uced the total

area burny byt has increased the intensity of many Wwild fires. Control buraing
has incrensed the fFéquency of Nre in the wet sclerophvil forcsts,

Foresters are_aware that burning prior to plaming eucalypts in clear-
ig:llcdl "T{EIS sclerophyll _forest i forihern_ .5 W._produces i _tmuch mglg:_
viworGis crop of unwanied specics Uhan” does Traglor_cleanng. AT [j.o [j
Hurbour, twelve months after site prepuration. 1he ar_\-' mfuu: 'E.Ok:;;:'
following tractor cleiring was 967 ku/ha; but where bumt, it was 33.}? a/ha
(Flovd 1966). Funheninore, whese _qpbuml. 78.4 pec ccml og the mnlss
consisted of weak annuuls, low wrowiny ferns and arUSSes; \\l}clcns‘ 0;1 nei
Bufnt site. 74§ 7 vent of the totul maiss wis of species with well developed

Bused on paper presented at ANZAAS Symposiumy, Euzalypt Foress — Resource or
Reiuge. Canperra. 1973, -
Manuscript reccived 31 Aoy, 1976.

Delden

EFFECT OF BURNING [N WET SCLEROPHYLL FOREST a
ragl svstams or Vigerous weody plants germinating from bugied segd. Another

expeniment at “Timmsvale, west of Colfs Harbour, indicated that fifieen
mamys after clearing, only 15.5 per cent of the ground was covered by
veggwation, inchuding 2.5 per cent by Avaciu binervaie DC. which has seeds
stored in the ground. When a comparable ureu was burnt jmnediaiely aftee
clearing, he pround cover wias 40 per_cont_incloding 34 _per cent by_the
agacia (Internal Report, For. Comm. N.S.W.). As in virsin tropical rain-

forest,_specics with buried sced are muajnly seral Speci ‘SJE-EL-JEL@ full Tight

(Chin 1973). ity
Begauss those species arising_fromburied_sced dominate_ the carly .

successional stages. they influence the _environment of ouwer plapts and
ammals_guite_markedlv: ind Rerefore a study of the eflfect of various
wrning reginws upon the resulting regeneration is considered of practical
value.

MATERIALS AND METHODS

The muximum depth from which germinating seediings can enurae wis
determined for Dodonaea srigneira Wendl,, Kennediu rubicinds Vent and
Acucia frroraid Sich, ex Spreng, by excavating seedlings on burnt wet seleqo-
phylt forest at Pine Creck Siate Ferest, 20 km south of Coils Harbour, N.S.W,

To determine the depth to wiich viable seed could be found. suil
samiples were taken at -3, 3-6, 6-2 and 9-12 cm depth beneath a wet
sclerophyll forest on Orara West State Forest. 30 km west of Coifs Harbour,
Two sites were sumpled, one having been burnt by a wildlire 30 years dgo
whilst the other wus reburnt 14 years ago. Each soil sample was divided
into four, wrapped in aluminium [0l 1o prevent desiceation and heated in an
oven to the following wmperatures which were previously found suitable
for a runge of specics ( Floyd 1966):— Unhemzd control, 33°C for 100 min,
75°C for 100 min, and 90°C for 20 min. Temperatures were manitored by
thermovouples embedded in the wrupped soil. After heating, the soil was
spread out in sced boxes so thai all vigble seed could germinate and be
recorded. N

The optimum temperatures and deruwtions of these temperatures for
germination were catculated for the following specics:— Acacie falcurs
Willd., A. funbricea A. Cunn. ¢x G. Don. A. irroriia. A, longifolic { Andrews)
Willd., A. sevedifolic (Sm.) Willd., A. silveseris Tind., 4. wdicifotia (Salisb.}
Court. Conuntersunia  froseri, Dodonaen  trigricira,  Kennedia  rubictunds,
Phyiolucea octamdra L, and Seringiv arbovescens (AiL) Droce. 100 seeds
of ¢ach species weee embedded in moist soil. wrapped in aluminivm foil and
heated in an oven for various duritions up 0 400 nunules A WPeratuics
from 40°C 10 100°C in 10 steps. As before, temperatures within the soil
were regulated by thermovouples and the oven controls.

RESULTS AND DISCUSSION
Depth of Buried Seed

By excavating around germinating seedlings in thy ield, it was found
that sl seeds_guch a3 Dodonaes can emergy from o munimun; depth of
approximately 3 em, Whereas the larser seeds of Neaneifal midy 3ppear {rom
depths To approxinntely 6.5 cm. Viable seeds were found ot greater Jdapths
at O West Stwre For&STUwEL of Corfs Huarlbuour, where Acacia wraidenii
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F. Mucll., Callicoma serratifolia Andr., Zieria arborescens Sims, Helichrysunt
diasmifolinm (Vent.) Sweet and Piptocalyx moorei Oliver were all present
at 9-12 cm depth (Figures 3-5). As all these species represent different
families ns well as different habits of growth (lrees, shrubs and vines),
buried seed is nol an unusual occurrence even in moist forests.

Temperatures and Durations of Fires

Following a fire many of the buricd sceds germinate. On burning, the
most comfmonly encountered soil temperatures were found to be (Floyd
1966) :—

1. Light Fuel: Branchlets and dried leaves heaped up 1o 1.2 m high
fave_nise_to_a maximum icmperature at 2.5 cm_depth of 44°C;

negligible heating was observed at greater cpths.

2. Medinm Fuel: Branches and stems up to 20 cm diameter with some
leafy branchlets heaped up to 1.8 m high gave rise to a maximum
temperature of 85°C at 2.5.em depth, 67°C at 5 cm_and_43°C at
10 cm.

3. Heavy Frel: Large logs up to 120 cm diameter with some lighter
material heaped up to 1.6 m high produced a maximum temperature
of 76°C at 2.5 c¢m depth, 68°C at.5 cm and 57°¢ at 10 cm.
-—— IS

——

With the heavier fuels, the tempecratures were maintained for longer
periods than with the lighter fuels, (300 and 25 minutes respectively at
2.5 em depth). Surface temperature with_all fucls exceeded 100°C and killed
any sced present in that zong.

PO

Eficct of Soil Heming on Sced Germination

The subjection of seed to a range of temperaturcs from 40°C to 100°C
for durations of 10-300 minutes in the laboratory indicates the requirements
of severad specics (Figure 1, Table 1). Clearly the intensity and duration_of
the_fire will determine 10 a Jarge extent 1 LMLQ&_E@I_E?_S_‘EE)—H of the_
regencration, as nunimal germination will oecur without burniig. As Acacia
frroTare-canmiot germinate from greater depths than 5 cm, the light fuel would
produce insufficient heating except just under the surface, whereas the heavy
fuel would be too hot until at teast 2.5 cm below the surface. Dodonaea
would be favoured by a hot fire and Phyrolacca by a low fire.

When soil from different depths is heated to various temperatures in an
oven before germinating any naturally occurring seed. the result indicates
the effect of fire on a range of species (Figures 2-3). Whereas Acacia
kinervara tequired moderate temperatures of 75'C for 100 minutes for
optimum germination. Helichrysiun diosmifolium, Callicoma  serratifolia,
Piptocalvx moorei and Zieria arborescens prefer lower temperatures of 55*C
for 100 minutcs.

Effcet of Percussion and Ingestion by Birds upon Seed Germination

The effect of temperature in breaking hard sced coat dormancy appears
to be related to the softening of the sced coat and hence its increased
rermeakility to water and/or gases rather than te any chemical change. When
the seeds of Acaria sp.. Phyielacca and Nadonaea are [ractured by a biow,
germination psually {ellows (Table .
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100 N RUBICUP

100 ACACIA _IRRORATA

&3

0

EENTQLACSA OCTAMDPA

X .
ey P =2 s
CURAT™ZI CF  HE&TILT 1 winwTEs
Figure 1

Percentage germination of sceds after heating in soil,

This_probably cxplains why the working of a traclor can _cause so
ceds (o cerminate as is oiten obsérved, But gencrally 1n reduced numbers
to that aftc:r a fire. Phyiolacca is exceptional in that it responds anly weakly
tg- hieat (5555 germination) and is perhaps significantly the only cxotic
specics slllci!lcd. Moreover its juicy fruits contain seeds which are very
ciiciently disseminated by birds. particularly Silver-cyes and Satin Bower
Birds whose digestive juices may auack the hard seed cons thus rendering




AR ) AUSTRALIAN FORESTRY
TABLE |
Temperature requirements for germination
Oplimum Oplimum % Germination Species
Temperature Duration Unheated Heated
90°C 10- 50 mins. Nil 100% Dodonaea triquetra
8Q°C i0-150 miins. 650 100% Kennedia rubicunda
10- 40 mins. Nil 15% Comumnersonia fraseri
Nil 90%% Seringia arborescens
70°C 10-200 mins. 15% 80% Acacia fimbriata
5% T0% Acacia irrorata
5% 100% Acacia longifolia
Nil 80% Acacia myriifolia
2% 100% Acacia sylvestris
105 80% Acacia ulicifolia
50°C 10-400 mins. - 40%% 85% Acacia falcata
40'C 20- 60 mins. 105 55 Pliviolacca octandra
TABLE 2
Effect of percussion upon the germination of some hard seeds
Species Coniro! Sced Coat Rupiured
155 5%

Acacia fimbriata A, Cunn ex G. Don

Dodunaea triquetra Nil 40%
15% T1%

Phrytolacca octandra

them more permeable (as has been observed with flock pigeons feeding on
some rainforest fruits such as Cryptocarva glancescens R. Br.}. As the
Australian specics studied generally have hard dry fruits, feeding will be
destructive duc to the secds being digested for their food value.

Effect of Periodicity of Burning upon Regeneration

In the Orara West experiment, regeneration obtained from heated soil
samples from a wet sclerophyll forest site cleared and burnt 14 years ago
(burnt) was compared with that of undisturbed forest (natural). Both sites
which carry an overstorey of E. pilnluris Sm. and E. grandis Hill ex Maid.
were previously burnt by a wildhire 30 vears ago. The species which re-
generated could be classified into four categories according to their ability to
rapidty praduce seed, the size of 1he seed and shade tolerance of the plants.

1. Early Maturers, Shade Intolerant

Acacia binervata and Phyiolucea octandra are examples of initial
colonisers following fire which mature quickly in great numbers, produce
many moderately large seeds, die and are replaced by more shade tolerant

species. The virtual ghsence of viable seed throughout the soil profile of he
site unburnt Tor 30 years (Figure 2 and Table 3) might indicate that seed’

of these {wo species cannot remain dormant for this 